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CHAPTER -01
RELATIONS AND FUNCTIONS

MCQ /FB questions.

1. A relation R in a set A, If each element of A is related to every element of A , then R is called

(A) empty relation (B) universal relation (Easy)
(C) Trivial relation (D) none of these

2. Both the empty relation and the universal relation are (Easy)
(A) empty relations (B) universal relations
(C) Trivial relations. (D) equivalence relations.

3. Let A be the set of all students of a boys school. Then the relation R in A given by
R ={(a, b) : ais sister of b} is (Easy)
(A) empty relation (B) transitive relation
(C) symmetric relation (D) reflexive relation

4. A relation R in the set A is called a reflexive relation, if (Easy)

(A) (a,a) ER, for every a € A

(B) (a,a) ER, at least one a €A

(C) (a,b) € R implies that (b, a) €R, for all a, b € A

(D) (a,b) and (b, ¢) € R implies that (a, ¢c) €R, for all a, b,c €A
5. A relation R in the set {1, 2, 3} given by

R={1,1),(2,2), (3, 3),(1,2), (2, 1), (1,3)}. Then Ris (Average)
(A) reflexive and symmetric (B) reflexive and transitive
(C) reflexive , symmetric and transitive (D) reflexive but neither symmetric nor transitive
6. A relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} is (Easy)
(A) reflexive and symmetric (B) symmetric but not transitive
(C) symmetric and transitive (D)neither symmetric nor transitive.
7. A relation R in the set {1,2,3} given that R = {(1,2), (2,1), (1,1)} is (Average)
(A) transitive but not symmetric (B) symmetric but not transitive
(C) symmetric and transitive (D)neither symmetric nor transitive.
8. Let R be the relation in the set {1, 2, 3, 4} given by
R={(1, 2), (2, 2), (1, 1), (4,4),(1, 3), (3, 3), (3, 2)}. Choose the correct answer. (Average)

(A) R is reflexive and symmetric but not transitive
(B) R is reflexive and transitive but not symmetric
(C) R is symmetric and transitive but not reflexive
(D) R is an equivalence relation
9. Let R be the relation in the set N given by R ={(a, b):a=b -2, b > 6}.

Choose the correct answer. (Average)
(A) (2, 4) ER (B) (3, 8) ER (C) (6, 8) ER (D) (8, 6) €ER.

10. Consider the non-empty set consisting of children in a family and a relation R defined as
aRb if a is brother of b. Then R is (Average)
(A) symmetric but not transitive (B) transitive but not symmetric
(C) neither symmetric nor transitive (D) both symmetric and transitive.

11. If a relation R on the set {1, 2, 3} be defined by R = {(1, 2)}, then R is (Easy)
(A) reflexive (B) transitive (C) symmetric (D) none of these

12. Let L denote the set of all straight lines in a plane. Let a relation R be defined by IRm if and
only if 1 is perpendicular to m V1, m €L. Then R is (Easy)
(A) reflexive (B) symmetric (C) transitive (D) none of these.

13. Let R be the relation in the set {1,2,3,4} given by R = {(2,2), (1,1), (4,4),(3,3)}. Choose the
correct answer. (Easy)

(A) R is reflexive and symmetric but not transitive
(B) R is reflexive and transitive but not symmetric
(C) R is symmetric and transitive but not reflexive
(D) R is an equivalence relation
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14. Let W denote the words in the English dictionary. Define the relation R by
R ={(x,y) € WX W : the words x and y have at least one letter in common}. Then R is (Average)
(A) not reflexive, symmetric and transitive (B) reflexive, symmetric and not transitive

(C) reflexive, symmetric and transitive (D) reflexive, not symmetric and transitive

15. Let S = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is (Average)
(A) 1 (B) 2 ©) 3 (D) 4

16. The number of equivalence relation in the set {1, 2, 3} containing (1, 2) and (2, 1) is (Average)
(A) 5 (B) 2 (C) 4 (D) 3

17. Let S = {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) which are reflexive and
symmetric but not transitive is (Average)
(A) 1 (B) 2 C) 3 (D) 4

18. If a relation R on the set {1, 2, 3} be defined by R = {(1, 1)}, then R is (Easy)
(A) symmetric but not transitive (B) transitive but not symmetric
(C) symmetric and transitive (D) neither symmetric nor transitive

19. Let R be a relation on the set N of natural numbers defined by nRm if n divides m.
Then R is (Average)
(A) Reflexive and symmetric (B) Transitive and symmetric
(C) Equivalence (D) Reflexive, transitive but not symmetric

20. Let T be the set of all triangles in the Euclidean plane, and let a relation R on T be defined as
aRb if a is congruent to b V a,beT . Then R is (Easy)
(A) reflexive but not transitive (B) transitive but not symmetric
(C) equivalence (D) none of these

21. Let 4={2,3,4,5} & B={36,4549,60,77,90} and let R be the relation ‘is factor of’ from A to B
Then the range of R is the set (Average)
(A) {60} (B) { 36,45,60,90 } (C) {49,77} (D) {49,60,77}

22. The maximum number of equivalence relation on the set 4 = {1, 2,3} is (Average)
(A) 1 (B) 2 ©) 3 (D) 5

23. Let us define a relation Rin R as aRb if 4 >4 . Then R is (Average)
(A) an equivalence relation (B) reflexive, transitive but not symmetric

(C) symmetric, transitive but not reflexive (D) neither transitive nor reflexive but symmetric
24. A relation R in set A = {1,2,3} is defined as R = {(1, 1), (1, 2), (2, 2), (3, 3)}. Which of the
following ordered pair in R shall be removed to make it an equivalence relation in A? (Easy)

(A) (1, 1) (B) (1, 2) ©) (2, 2) (D) (3, 3)

25. Let A4 ={1, 2,3} and consider the relation R = {(1, 1), (2, 2), (1, 2), (2, 3), (3, 3)}.
Then R is (Easy)
(A) reflexive but not symmetric (B) reflexive but not transitive
(C) symmetric and transitive (D) neither symmetric, nor transitive

26. If a relation R on the set {1, 2, 3} be defined by R = {(1,1),(2,2)}, then R is (Easy)
(A) symmetric but not transitive (B) transitive but not symmetric
(C) symmetric and transitive (D) neither symmetric nor transitive

27. Let f :R— R be defined by f(x) = x*, x €R. Then (Average)
(A) fis one-one but not onto (B) fis one-one and onto
(C) f is many-one onto (D) fis neither one-one nor onto

28. Let f :R— R be defined by f(x) = 3%, x €ER. Then (Average)
(A) f is one-one but not onto (B) f is one-one and onto
(C) fis many-one onto (D) f is neither one-one nor onto

29. Let f : R— R be defined by f(x) = x3, x €R. Then (Average)
(A) f is one-one but not onto (B) f is one-one and onto
(C) fis many-one onto (D) f is neither one-one nor onto

30. Let f :R— R be defined by f(x) = = ,x €R. Then fis (Easy)
(A) one-one (B) onto (C) bijective (D) fis not defined.
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Let f:R — R defined by f(x) = 2x + 6 which is a bijective mapping then f~1(x) is given by

(Average)
(a)> -3 (B) 2x+ 6 (C)x—3 (D) 6x + 2
If the set A contains 5 elements and the set B contains 6 elements, then the number of
one-one and onto mappings from A to B is (Average)
(A) 720 (B) 120 ()0 (D) none of these
Let A={1, 2, 3, ...n} and B = {a, b}. Then the number of surjections from A into B is (Average)
(A) nP, (B) 2" -2 () 2"n-1 (D) none of these.
If the set A contains 5 elements and the set B contains 6 elements, then the number of one-
one mappings from A to B is (Easy)
(A) 720 (B) 120 o (D) none of these
A contains 5 elements and the set B contains 6 elements, then the number of onto mappings
from A to B is (Easy)
(A) 720 (B) 120 (€) 0 (D) none of these
Let N be the set of natural numbers and the function f: N — N be defined by
f(n)=2n+3VneN. Then fis (Easy)
(A) surjective (B) Injective (C) bijective (D) none of these
Which of the following functions from Z into Z are bijections? (Average)
(A) f(x)=x3 (B) f(x)=x+2 (©) f(x)=2x+1 (D) f(x)=x2+l
Let f :R— R be defined by f(x) = 3x — 4. Is invertible. Then f~1(x) is given by (Average)
(A (B): -4 (C) 3x + 4 (D) none of these
Let S={a, b,cland T = {1, 2, 3} then which of the following functions f from S to T, f~lexists.
(Easy)
(A) £={(a, 3), (b, 2), (c, 1)} (B) f={(a, 1), (b, 1), (c, 1)}
(C) f={(a, 2), (b, 1), (c, 1)} (D) f={(a, 1), (b, 2), (¢, 1)}
Find the number of all one-one functions from set A = {1, 2, 3,4} to itself. (Easy)
(A) 8 (B) 24 (C)16 (D) 256

Statement 1 : A relation R ={(1,1),(1,2),(2,1) } defined on the set A ={1,2,3}is transitive.

Statement 2 : A relation R on the set A is transitive if (a, b) and (b, c) € R, then(a,c) €R
Ya,b,ce A (Average)

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for

Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for

Statement 1

D) Statement 1 is false and Statement 2 is true

Let f:{1, 2,3} — {1,2,3 }is a function,

Statement 1: If f is one-one, then f must be onto.

Statement 2: If f is onto, then f must be one-one. Choose the correct answer. (Easy)

A) Statement 1 is true, and Statement 2 is false

B) Statement 1 is false, and Statement 2 is true

C) Statement 1 is true, and Statement 2 is true

D) Statement 1 is false, and Statement 2 is false

Statement 1: Let f :R— R be defined by f(x) = 3xis bijective. (Average)

Statement 2: A function f :A— B is a bijective function if f is one-one and onto

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for

Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for

Statement 1

D) Statement 1 is false and Statement 2 is false
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Statement 1: Consider the set A = {1,2,3} and R be the smallest equivalence relation on A,
then R is an identity relation. (Average)
Statement 2: R is an equivalence relation, then R is reflexive, symmetric and transitive.
A) Statement 1 is true and Statement 2 is false
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false
Assertion (A): In set A = {1, 2, 3} a relation R defined as R = {(1, 1), (2, 2)} is reflexive.
Reason (R): A relation R is reflexive in set Aif (a,a) e Rforalla € A (Easy)
A) A is false but R is true B) A is true and R is true
C) A is true but R is false D) A is false and R is false
Assertion (A): In set A = {1, 2, 3} relation R in set A, given as R = {(1, 2)} is transitive.
Reason (R): A singleton relation is transitive. (Easy)
A) A is false but R is true B) A is false and R is false
C) A is true but R is false D) A is true and R is true
Assertion (A): If n (A) =3, then the number of reflexive relations on A is 3 (Easy)
Reason(R) : A relation R on the set A is reflexive if (a, a) € R, Va€ A.
A) A is false but R is true B) A is true and R is false
C) A is true but R is true D) A is false and R is false
Assertion (A): A relation R = { (a,a), (b,b), (b,c), (c,c) } defined on the set A = {a,b,c} is symmetric
Reason(R): A relation R on the set A is symmetric if (a, b) € R = (b, a) € R (Easy)
A) A is true but R is true B) A is false and R is true
C) A is true but R is false D) A is false and R is false

) 0,if xis rational =
Statement 1 : The function f : R—>R defined as f (x) 2{ ] N 4 is bijective

1,if x is irrational

Statement 2: A function is said to be bijective if it is both one-one and onto (Difficult)
A) Statement 1 is true, and Statement 2 is false
B) Statement 1 is false, and Statement 2 is true
C) Statement 1 is true, and Statement 2 is true
D) Statement 1 is false, and Statement 2 is false
Statement 1 : A function f: A — B, can not be an onto function if n (4) <n (B).
Statement 2: A function f is onto if every element of co-domain has at least one pre-image in
the domain (Easy)
A) Statement 1 is true and Statement 2 is false
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false

Consider the set A containing 3 elements. Then, the total number of injective functions from A
onto itself is (Easy)

Set A has 3 elements, and set B has 4 elements. Then the number of injective mappings that
can be defined from A to B is (Average)
Let A={1,2,3} and B={a, b}. Then the number of surjections from A into B is (Average)
The number of equivalence relations containing (2,1) on the set 4= {1, 2, 3} is (Easy)

A contains 4 elements and the set B contains 5 elements, then the number of onto mappings
from A to B is (Easy)
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56. If f: {2,8} —{-2,2,4} ,for the following figure f is

(A) fis one-one but not onto
(C) fis neither one-one nor onto

57. Iff: R - R, then graph of the function is
(Average)
(A) f is one-one but not onto
(B) fis one-one and onto
(C) fis neither one-one nor onto
(D) fis onto but not one-one

58. If f: R = R, then graph of the function is
(Average)
(A) f is one-one but not onto
(B) fis one-one and onto
(C) fis neither one-one nor onto
(D) f is onto but not one-one

59. The maximum number of equivalence relations on the set A = {1, 2 } is ------
60. Given set A ={1, 2, 3} and a relation R = {(3, 1),(1, 3),(3,3)}, the relation R will be

(A) reflexive if (1, 1) is added
(C) transitive if (1, 1) is added

61. Let X ={-1, 0, 1}, Y = {0, 2} and a function f: X — Y defined by y = 2x* , is
(C) many-one onto

(A) one-one and onto  (B) one-one into

(Easy)
-2
-
4
(B) fis one-one and onto
(D) fis not a function
(Easy)
(Average)
(B) symmetric if (2, 3) is added
(D) symmetric if (3, 2) is added.
(Average)

(D) many-one into.

62. Let A be the set of all 100 students of Class XII in a college. Let f : A — N be function

defined by f (x)= roll number of the student Class XII.

(A) f is neither one-one nor onto.
(C) fis not one-one but onto

(Easy)
(B) fis one-one but not onto
(D) none of these.

63. Statement 1 : If R and S are two equivalence relations on a set A, then RN Sis

also an Equivalence relation on A.

(Difficult)

Statement 2 : The union of two equivalence relations on a set is not necessarily an equivalence

relation on the set.

Statement 3 : The inverse of an equivalence relation is an equivalence relation.

(A) All 3 Statements are true
(C) All 3 Statements are false

(B) 1 and 2 Statements are true but 3 false
(D) 1 and 3 Statements are true but 2 false

64. The number of bijective functions from set A to itself is 120, then A contains

elements .

(Average)

65. Let R be an equivalence relation on a finite set A having n elements. Then, the number of

ordered pair in R is
(A) <n (B) >or=n

SUBJECT: 35 - MATHEMATICS
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(D) none of these
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Two Mark Questions.

SR WS

)

8.
9.
1

11.
12.

13.
14.

15.
16.
17.

18.
19.

20.
21.
22,

23.

24.

25.

26.

0.

Define a reflexive relation and give an example of it. (Easy)
Define a symmetric relation and give an example of it. (Easy)
Define a transitive relation and give an example of it. (Easy)
Define an equivalence relation and give an example of it. (Easy)
Show that the relation R in the set {1, 2, 3} given by R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3)}

is reflexive but neither symmetric nor transitive. (Average)
Show that the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)}

is symmetric but neither reflexive nor transitive. (Average)
Show that the function f :N—N, given by f (1) =f(2) =1l and f (x) =x -1,

for every x > 2, is onto but not one- one. (Average)
Show that an onto function f: {1, 2, 3} —{1, 2, 3} is always one-one. (Average)
Show that one-one function f: {1, 2, 3} —{1, 2, 3} is always onto. (Average)
LetA={1,2,3},B={4,5,6,7,and f={(1, 4), (2, 5), (3, 6)} be a function from A to B.

Show that f is one-one. (Average)
Show that the Signum Function f :R—R, is neither one-one nor onto. (Average)

Letf: {2, 3,4, 5}-{3, 4, 5,9%and g: {3, 4, 5, 9}—{7, 11, 15} be functions defined as
£f(2)=3,1f8)=4,f4)=f(5)=5and g (3) =g (4) =7 and g(5) = g (9) = 11. Find gof. (Average)

If f:R —R is defined by f(x) = 3x — 2. Show that f is one-one. (Average)
If f:N—>N given by f (x) =x’ check whether fis one-one. Justify your answer. (Average)
If f : Z—Z given by f(x)=x’check whether f is one-one and onto. (Average)
If f :N— N given by f(x)=x’check whether f is one-one and onto. (Average)
If f:Z—Z givenby f(x)=x’check whether fis one-one and onto. (Average)
Show that the function f: N — N, given by f(x) = 2x is one-one but not onto. (Average)
Show that the function given by f(1) = f(2) = 1 and {(x) = x - 1, for every x > 2,

is onto but not one-one. (Average)
If f:R—>R givenbyf (X) =3x check whether f is one-one and onto (Average)
Prove that f : R — R given by f(x) = x3is onto. (Average)
Let f:{2,3,4,5} —>{3,4,5,9} and g: {3,4,5,9} —>{7, 11, 15} be functions defined

f(2) = 3, f(3) = 4, f(4) = {(5) = S and g(3) = g(4) = 7 and g(5) = g(9) = 11. Find gof. (Average)
Let f:{1,3,4} —{1,2,5} and g:{1,2,5} —>{1,3} given by f= {1, 2), (3, 5), (4, 1)} and

g ={(1, 3), (2, 3), (5, 1)} write down gof. (Average)

Determine, with justification whether the function
f:{1,2,3,4} > {10} with f ={(1, 10),(2, 10),(3, 10),(4,10)} has an inverse function? (Easy)

Determine, with justification whether the function g= {5, 6,7, 8} - {1, 2,3, 4} with

g= {(5, 4),(6, 3),(7, 4),(8, 2)} has an inverse function? (Easy)
Determine, with justification whether the function h :{2, 3,4, 5} — {7, 9,11, 13} with
h={(2,7),(3.9).(4, 11),(5, 13)} has an inverse function? (Easy)

Three Mark Questions.

L.

2.

3.

4.

A relation R on the set A = {1, 2, 3...... 14} is defined as R = {(x, y) : 3x —y =0}.

Determine whether R is reflexive, symmetric and transitive. (Difficult)
A relation R in the set N of natural number defined as R ={(x,y) : y =x + 5 and x < 4}.
Determine whether R is reflexive, symmetric and transitive. (Difficult)
A relation ‘R’ is defined on the set A = {1, 2, 3, 4, 5} as R = {(x, y) : y is divisible by x}.
Determine whether R is reflexive, symmetric, transitive. (Difficult)
Check whether the relation R defined in the set {1,2,3,4,5,6} as

R = {(a,b):b = a + 1}is reflexive, symmetric or transitive. (Difficult)
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5. Letf: X —Y be a function. Define a relation R in X given by

R = {(a, b): f(a) = f(b)}. Examine whether R is an equivalence relation or not. (Difficult)
6. Relation R in the set Z of all integers is defined as R = {(x, y) : x —y is an integer}.

Determine whether R is reflexive, symmetric and transitive. (Difficult)
7. Determine whether R, in the set A of human beings in a town at a particular time is given by

R ={(x, y) : x and y work at the same place} (Difficult)
8. Show that the relation R in R, the set of reals defined as R = {(a,b) ra< b} is

reflexive and transitive but not symmetric. (Average)
9. Show that the relation R on the set of real numbers R is defined by R = {(a,b) ra< bz} is

neither reflexive nor symmetric nor transitive. (Average)
10. Check whether the relation R in R the set of real numbers defined as

R= {(a,b) ra< b3} is reflexive, symmetric and transitive. (Average)
11. Show the relation R in the set Z of integers given by R = {(a, b) : 2 divides (a — b)} is

an equivalence relation. (Average)
12. Show the relation R in the set Z of integers given by R = {(a, b) : (a — b) is divisible by 2} is

an equivalence relation. (Average)
13. Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) :|a-b| is even} is

an equivalence relation. (Average)
14. Show that the relation R on the set A of point on coordinate plane given by

R ={(P, Q) distance OP = OQ, where O is origin is an equivalence relation. (Average)
15. Show that the relation R on the set A = {x €eZ:0<x< 12} given by

R = {(a,b): [a—b| is a multiple of 4 } is an equivalence relation. (Average)
16. Show that the relation R on the set A = {x €eZ:0<x< 12} given by

R ={(a,b) : a=b } is an equivalence relation. (Average)
17. Let T be the set of triangles with R — a relation in T given by

R = {(Tq, Ty) : Tq is congruent to To} Show that R is an equivalence relation. (Average)
18. Let L be the set of all lines in a plane and R be the relation in L defined as R = {(Lq, Lg) : L

19.

20.

21.

22,

23.

24.

perpendicular to Ly}. Show that R is symmetric but neither reflexive nor transitive. (Average)

Let L be the set of all lines in the XY plane and R is the relation on L by

R = {(I1, Ip) :17 is parallel to l5}. Show that R is an equivalence relation.

Find the set of all lines related to the line y = 2x + 4. (Average)
Show that the relation R defined in the set A of polygons as

R = {(P1, Py) : P and Py have same number of side} is an equivalence relation. (Average)

If Ry and Ry are two equivalence relations on a set, is R, UR, also an equivalence relation?

Justify your answer. (Difficult)
If R; and R, are two equivalence relations on a set, then prove that R, "R, is

also an equivalence relation. (Difficult)
Find gof and fogif f : R >R and g:R — R are given by f(x) = cos x and g(x) = 3x2.

Show that gof # fog. (Average)
If f & g are functions from R —R defined by f(x)=sinx and g(x)=x* Show that

gof # fog. (Average)
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Five Mark Questions
1. Consider f : R — R given by f(x) = 4x +3. Show that f is invertible.

Find the inverse of f. (Average)
2. Consider f : R — R given by f(x) = 10x + 7. Show that f is invertible.
Find the inverse of f. (Average)
3. ff:R—>R givenbyf (X) =x’check whether f is one-one and onto.
Justify our answer. (Average)
4. Show that the modulus function f : R - R given by f(x) = | x | is neither one-one nor onto.
(Average)
5. Prove that the greatest integer function f : R — Rgiven by f(x) = [x] is neither one-one
nor onto (Average)
H x#0
6. Show that the Signum function f : R —-R defined by f (X) =<x is
0 ,x=0
neither one-one nor onto. Justify your answer. (Average)
+1 .. .
nT if nis odd
7. Let f : N— N defined by f (n) = State whether f is bijective.

n . )
E if n is even

Justify your answer. (Average)
8. Show that the function f :Ry—Ry, given by f (x) = iis one-one and onto, where Ry is the set of all
non-zero real numbers. Is the result true, if the domainRyis replaced by N with co-domain

being same as Rg*? (Average)
9. Let A and B be sets. Show that f: A x B —»B x A such that f (a, b) = (b, a) is

bijective function. (Average)
10. Consider the function f :A —B defined by f(x) =(g) Is f one-one and onto?

Justify your answer. (Average)
11.If f : R —> R is defined by f(x) = 1 + x2> then show that f is neither 1-1 nor onto. (Average)
12. Consider f : R, —[4, o)given by f(x) = x2 + 4. Show that f is invertible.

Find the inverse of f (Average)

4 4
13. Letf:R —<——*—> R be a function defined by define f(x) =
3 3x+4
4
Find the inverse of the function f : R —{—g} — Range of f. (Average)
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CHAPTER -02
INVERSE TRIGONOMETRIC FUNCTIONS

MCQ /FB questions.
1. The principal value branch of sin-1x.

@ (-3.3) (B)[0, 7]
2. The domain of f(x)=sin-1x.
(A) (=1,1) (B)[0, ]
3. The principal value branch of cos-x.
(A) [-1,1] (B)(0,m)
4. The domain of cos-!x
(A) (=1,1) (B)[0, ]
5. The principal value branch of tan-1x
@ (-3.59) (B)(0, )
6. The domain of tan-x.
) (-3.%) (B)(0,m)
7. The domain of cot-!x.
@ (-3.%) (B)(0,m)
8. The principal value branch of cot-1x.
@ (-39 (B)(0, )
9. The range of sec™!xis
@ [-3.5] - © (B)(0,m) — %

10. The principal value branch of sec-1x.

@ (-3.5) - (B)(0,m) — 3}

11. The principal value branch of cosec-!x.

T T
W (-33) -
12. The domain of sec™ " x s
(A) (=1,1) (BIR—(=1,1)
13. Principal value of sin™? (— %) is
GRS
14. Principal value of cos™t (— %) is
W= B) -r/3
15. Principal value of cosec‘l(—\/i) is
V4 /4
A) —— B) —
(A) =7 B) 3
16. Principal value of tan™(—1) is

T 7T
(A) n (B) 7

(B)(0,m) — {3}

1

© |33

(C) (o0, 0)

© |33

(©) (0,m)

(C) [—o0, o]

(C) (—o0,00)

(C) (~o0,00)

(C) (~o0,00)

(© [o,m] - {5}
© [-3:3]-©
©[-53]-©
() R=[~1,1].

(C) /6

(C) 511/6

r
©) =

©) 2

17. The value of tan~1(1) + cos™?! (— %) +sin™! (— %) is equal to

e B)

18. The value of tan™(v/3) + sec™(—2) is equal to

K (B) 27”

SUBJECT: 35 - MATHEMATICS

w
© 5

©)-3

(D)[-1,1]
(D)[-1,1]
(D)[0, ]
(D)[-1,1]
(D)(—o0, )
(D)[-11]
(D)[-1,1]
(D)[0, ]

(DR — (-1,1)

)io,n] - {3}

D)io,m] - {3}.

2

(D)

(D)

Wy
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(Easy)

(Easy)

(Easy)

(Average)
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19. The value of cos™! (%) +2sin~! (%) is equal to (Average)
2 3z /4 p/a
A) — B) — C) = D) —
(A) 3 B) = ()3 (D) .
20. The value of tan_l(\/g) + cot_l(—\/g) is equal to (Average)
T T
® = (B~ ©) 0 D) =
21. sin (5 —sin ( 2)) is equal to (Easy)
1 1
® (B) 5 ©) D) 1
22. The principal value of cos™! (cos (%)) is
gAverage) )
T T s
(A) (B)" ©Z D) I
23. The principal value of sin™! (sin ( 2;“)) is
(Easy)
2m i ™ V3
(A) 5 (B) 5 © 3 (D) -
24. The principal value of sin~* (sin ( 2Z)) is
princip (5
gAverage) , .
T u T TC
(A) < (B) 5 ©) < (D) —.
25. sin (tan™1x), | x| < 1 is equal to (Average)
X 1 X
Bl ©) == Ol
26. The value of x,ifsin"1(1 — x) — 2sin™1x = g is (Average)
(A) 0,5 (B) 1,5 ©0 (D) 5.
27. If sinTlx =y then (Easy)
(A)0 <y<m (B)-><ys<~ ©-1<y<1 (D) —2<y<7
28. The value of cot™! (ﬁ) Ix] > 1 (Average)
(A)cot™1x (B) tan"x (C) sec™'x (D)cosec™1x
29. tan~! (%) is equal to (Difficult)
Wi Wi O+ o}
30. The set of value of x, if Sil’l_l[ZX\/l — XZ] = 2sin"1x, holds is (Average)
A F<x<1 B -5<x< (O-1 <x<1 (D) —;<x<:
31. The set of value of x, if sin 1[2XV1 —X ] = 2cos™1x, holds is (Average)
A F<x<1 (B)——<x<T ©-1<x<1 (D)-;<x<;
32. The set of value of x, if sin~![3x — 4x3] = 3sin"1x, holds is (Average)
) —2<x<;3 (B);<x<1  (O;<x<1 (D) —;<x<
33. The set of value of x, if cos™1[4x3 — 3x] = 3 cos™1x, holds is (Average)
(A) —-<x<: B):<x<1 -(Q:<x<l1 (D)—1<x<-
2 2 2 2 2= "7 2
34. The set of value of x, if sin"[sinx] = x, holds is (Easy)
(A0 <x<1 (B)—ggsg ©-1<x<1 D) —1<x<1
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35.

36.

37.

38.

39.

40.

41.

42.

43.

Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

T

Write the range of f(x)=sin"'x in [0,2x] other than [-E,E} (Easy)

r 3w 7 3rx T 37 T 3z
(A) | 5> B) | 5> ©) | =% (D) | 5>

22 22 22 22
What is the reflection of the graph of the function y =sinx along the line y =x (Easy)
(A) sin”' x (B) —sin~' x (C) cos' x (D) none of these
In which of the following the inverse of the function y=sinx does not exist. (Average)

3 3
()0, ] B)[-2.5] ©[5.% o)|-3.-3]
The graph of the function y = cos™ x is the mirror image of the graph of the
function y= cosx along the line (Easy)
(A)x=0 (Bly=x (Cly=1 (D)y=0
2 2

Statement 1:sin"' (szn(?ﬂD = Tﬂ (Easy)

Statement 2: sin’' (sin(@)) =0,if Oe [—%%}

A) Statement 1 is true and Statement 2 is false

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is false and Statement 2 is true

D) Statement 1 is false and Statement 2 is false

Assertion (A): Domain of f(x) = sin”' x+cos™' x is [-1, 1] (Average)

Reason (R): Domain of a function is the set of all possible values for which function will be

defined.

A) A is false but R is true B) A is false and R is true
C) A is true but R is true D) A is false and R is false.
3
Assertion (A): One branch of sin™' (x) other than the principal value branch is {%77[}
. - g . 7w 37w
Reason (R): sin(x) is invertible in the interval {57} (Easy)
A) A is false but R is true B) A is false and R is false
C) A is true but R is false D) A is true and R is true.
7 5
Statement 1: Principal value ofcos ' [cos(?ﬁn is ?ﬂ (Average)

Statement 2: Principal value branch of cos™' xis [ 0, il and cos™' (cos x) =x ifx€[0,

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1
D) Statement 1 is false and Statement 2 is false.

Statement 1: If \/% < x < 1,then sin"*[2xV1 —x2]| = 2cos ™ x (Easy)

Statement 2: If 0 < x < 7, then sin™(sinx) = x.
A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Statement 1 is true and Statement 2 is true
D) Statement 1 is false and Statement 2 is false
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44. Match List I with List II (Average)
List I List II
a) Domain of sin™!x i) (—o0,0)
b) Domain of tan™1x ii) [0, 7]
c) Range of cos 1 x iii) [-1, 1]

Choose the correct answer from the options given below

A) a-i, b-ii, c-iii =~ B) a-iii, b-ii, c-i C) a-ii, b-i, c-iii D) a-iii, b-i, c-ii
45. Match List I with List II (Average)

List I List II
a) Range of cot ™ x i)(—E E)

2’2
b) Range of tan™!x ii)(0, )
c) Range of sin™!x i) [_E E]

2’2

Choose the correct answer from the options given below:
A) a-i, b-ii, c-iii =~ B) a-iii, b-ii, c-i = C) a-ii, b-i, c-iii = D) a-iii, b-i, c-ii
46. Match Column I with Column II (Average)

Column 1 Column 1I

Ty )R —(-1,1)
tx ii) [0, 7] — {g}
ERETEERT

Choose the correct answer from the options given below:

a) Range of sec™

b) Range of cosec™

c) Domain of cosec™

A) a-i, b-ii, c-iii B) a-iii, b-ii, c-i C) a-ii, b-iii, c-i D) a-iii, b-i, c-ii
47. cos (g —sin™!(— %)) isequalto__ (Average)
48. Principal value of cos™?! (— %) = %, then the value of k is (Average)
49. Principal value of cosec™(-2) = — % then the value of k is (Average)
50. Principal valuesin™ (—1) = km, then the value of k is (Average)
51. The values of 2 cos (2 sin™1 (%)) is (Average)
52. The graph drawn below depicts (Easy)
m
=+
_‘1/ o 1
’ m
=+
(A) sin”' x (B) cosec™'x (C) cos™' x (D) sec™!x
53. The graph drawn below depicts (Average)
o
s ,’\ 1\\ o =
L
(A) sin”' x (B) cosec™'x (C) cos™ x (D) sec™'x
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54. The given graph is for which equation? (Average)
\X. (0. re2)
= [
\‘\\‘
=D — 1 2 3
(A) y = sec™x (B)y = cot™x (C) y=cos ' x (D) y = tan™x.
55 If sin'l x —cos1 x = %, then x =------ (Average)
56. The domain of the function defined by f(x) =sin"1vx — 1 is (Difficult)
(A) [1, 2] B) [-1, 1] (©) [0, 1] (D) none of these
57. Which value is similar to sin-'sin(6 t/7)? (Average)
A) sin(sin-1(rt/7)) B) sin(cos-!(rt/7)) C) sin(sin'!(2t/7)) D) sin(coses-1(rt/7))
58. What is the value of cos-1(-x) for all x belongs to [-1, 1]? (Easy)
A) cos1(-x) B) 1 - cos-1(x) C) it — cos1(-x) D) it + cos1(x).
59. The value of cos[tan™! %] 1S .euees (Difficult)
60. tan V3 + sec™12 —cos™11 = %, then the value of k is (Difficult)
61. The domain of sin-! (3x) is equal to (Average)
A) [-1, 1] B) [-1/3,1/3] 0) [-3, 3] D) [-3r, 31
62. What is the value of cos-I(cos (2rt/3)) + sin-! (sin (1t/3)) is ? (Average)
A) B) /2 C) 3n/4 D) 4t/3
63. The value of tan?(sec-! 2) + cot?(cosec-! 3) is (Average)
(A) 5 (B) 11 (C) 13 (D) 15.
64. The value of the expression sin [cot-l(cos (tan-11))] is (Average)
A) O B) 1 C) 1/43 D) V(2/3).
65. The given graph is for which equation? (Easy)
A) y = cos'x B) y = cot'x C) y = cosec'x D)y = tan™1x

66. The domain of sine function is R and function sine : R —» R is neither one-one nor onto.
The following graph shows the sine function. (Average)

b 4
-5 TN F f]/r\ 3= :
; 2 H 2 H 43 i ¥
O LS T H )
=X H
5

—n
& -1

T 5
2

Let sine function be defined from set 4 to [—1,1] such that inverse of sine function exists, i.e.,
sin~! x is defined from [—1,1] to A. On the basis of the above information, The interval A other
than principal value branch is
n 37w
(C) P
22

3
(a) Hﬂ (B) H’”} (D) [-7,0]
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Two Mark Questions

1. Find the value of tan™'1+cos™ (;j +sin”! (_71}

2.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22,

23.

Find the value of cos™ % +2sin” (%j

Find the values of tan~ 1\/_ sec”

Find the value of tan™

Find sin™ (—g]

Ify = cot™ 1(\/_)

3 —cot”

Find the principal valuesin™ ( 1) .

Find sin g—sin_1 [_—1

Find sin| ——sin

Find sin —sin’l(—l)}

Find the principal value of tan”' (-3 )

Find the principal value of €0S

Find the principal value of cosec™

Find the principal value of tan”' (—

Find the principal value of cos™ (—1

(2)
()
1
2

Find the value of sin{g—sin ' — ﬂ

<
)

(—2)

1

B
)

Find the principal value of sec™ (-2)
Find sin(tan™'x) ,|x| < 1.

Find the value of sin {g —sin' (

27

Evaluate sin™ {sm?}

T

13}
6

-1
Evaluate cos {cos—

_ n
Evaluate tan 1{tan ?}

.4 . 3m
Evaluate sin 1[sm—

i
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)

then find value ofy .

)

(Average)

(Average)

(Average)

(Average)

(Average)

(Easy)

(Easy)
(Easy)

(Average)

(Average)

(Average)

(Easy)

(Easy)

(Easy)

(Easy)

(Easy)

(Easy)
(Average)

(Average)

(Average)

(Average)

(Average)

(Average)
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24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

39.

40.
41.
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Evaluate cos™' [sin g}

>1, in the simplest form.

Express tan™ {;} ,
x> -1

Express tan~

[ S x|<a in simplest form.
Ja® —x?

Prove that tan™ \/; = lcos"1 (I_—XJ X e [0,1]
2 1+x

2 3
Express tan™ [M—XZ} 2 <x<2in simplest form

Nk

| |[1—cosx o
Write tan”'| [——— |, 0<x <7 in simplest form
1+cosx
_ 1+cos x L
Write tan™'| [——— | x # 2n7 in simplest form
l-cos x

Express cot_'[ !
Jx* -1

3cos x —4sin X

a’ —3ax

, x>1 in the simplest form

Simplify tan™' { }, if %tan x>—1.

4cos X +3sin x

Prove that sin™' (2X\/1 —x? ) =2sin"' X, _—1 <x< L

Prove that sin™ (2X\/1 -x’ ) =2cos ' x, L <x<l1

Prove that sm(tan‘l X): , X|<1
VI+x
On 9 . 1 9 . 242
Prove that —Tc——sm P2 =Zsi li
8 4 3 4 3

acos X —bsin x

Simplify tan™' [ } if %tan x>—1.

bcos x+asin x
Find the values of tan™! (Zcos (2sin™t % ))

Prove that 2sin~13 =
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(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)
(Average)
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Three Mark Questions

1. Write tan"' ( COS X —Ssinx

, 0<x<n in simplest form (Difficult)
COS X +sin X

m—\/ﬁ}:n1 Lol

———cos” X, —<x<1 Difficult
1+x +41-x 2 ( )

3. Prove thatcot™ [\/l mX T \/1 S ] =X xe (0 gj (Difficult)

2. Prove that tan"[

\/l+sinx—\/l—sinx 2’
4. Express tan”' COS. x , L X < 3_n in the simplest form (Difficult)
I-sinx 2 2
5. Prove that sin”' 3 +sin”' 3 =tan"' 7 (Difficult)
17 5 36
6. Prove that sin™ 3_ sin”™' 8 cos™ 84 (Difficult)
5 17 85
63 . 5 3
7. Prove that tan”' — =sin~' —+cos™' = (Difficult)
16 13 5
4 12
8. Prove that cos ' —+cos' — =cos”' 33 (Difficult)
13 65
12 . _ .
9. Prove that cos' — +sin EEL (Difficult)
13 5 65
10. Prove that sin™ 12 +cos™ 4 +tan”' 63 _ n (Difficult)
13 5 16
11. Solve : 2tan”' (cos x) =tan™ (2 cosec x) (Difficult)
12. Solve : tan™ 1% |4 ltanfl X (X>0) (Average)
' ' I+x) 2 &
13. Solve : sin”' (1-x)—2sin™ x = K (Average)
. . 1 1+ x2 -1 . . .
14. Write the function tan | —  |,x # 0 in the simplest form (Difficult)
X
15. Find the values of tan‘ll(sin‘1 sz + cos™1 1_x2), | x| <1l,y>0and xy < 1 (Difficult)
2 T+x T+x
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CHAPTER -03

MATRICES

MCQ /FB questions.

1. If A is a matrix of order 3 x 4, then each row of A has__ (Easy)
(A) 3 elements (B) 4 elements (C) 12 elements (D) 7 elements

2. If every row of a matrix A contains m elements and its column contains n elements,
then the order of A is__ (Average)
(A) m xm B)mxn C)nxm (D)nxn

3. If the order of A is 4 x 3 and the order of B is 4 x5, then the order of (A7B)T is (Average)
(A) 3 x5 B)3 x4 (C)4 x3 (D) 5 %3

4. If a matrix has 8 elements, then total number the possible different orders matrices (Easy)
(A) 8 (B) 6 (C) 4 (D) 2

5. If a matrix has 13 elements, then total number the possible different orders matrices (Easy)
(A) 1 B) 2 c) 3 (D) 4.

6. For any square matrix A = [aij], ajj = 0, when i # j, then A is- (Easy)
(A) unit matrix (B) scalar matrix (C) diagonal matrix (D) row matrix

P2
7. For 2 x 2 matrix, A = [aij], whose elements are given by a;; = (l+2] )

then A is equal to (Average)
9

NE NE X X
@ 2 B, ©1, : o, 2
2 2 2 2
C a2
8. For 2x3 matrix 4= [%—] whose elements are given bya, = % then A is equal to  (Average)
2 8 2 2 2 8 2 2 8 2 2 8
) ’ ®, ° @ 2 o, 2
9 25 0 g 2 g 2 2 2 9 ¢
2 2 2 2 2 2 2 2 )
9. A row matrix has only- (Easy)
(A) one element (B) one row with one or more columns
(C) one column with one or more rows (D) one row and one column.
10. A matrix A = (aij) m xniS said to be a square matrix if- (Easy)
(A)m =n (B) m 2n C)m=sn (D) m < n.
11. If A and B are matrices of order m x n and n X n respectively, then which of the following are
defined- (Easy)
(A) Both AB, BA (B) AB, A2 (C) A2, B2 (D) AB, B2
12. The number of all possible matrices of order 3 x 3 with each entry O or 1 is: (Average)
(A) 27 (B) 18 (C) 81 (D) 512.
13. The values of x and y make the following pair of matrices equal
3;_:_ 17 2 _5 3x]= [553 Y 4 2] (Average)
(&) x=—2,y=7 (B)x=2,y=1 (C) x==,y =7 D)x=—3y="7.
14. In the following, scalar matrix is- (Easy)
-1 3 0 3 4 0 4 0
() { , 4} B) {2 0} © {O 4} O[5 of
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15. In the following, diagonal matrix is- (Easy)
A) [0 3} B) [4 3 . © {1 0 0} D) {3 O}
4 0 0 0 0 0 1 0 4
16. If X+Y = [(5) ﬂ and X-Y = B 61} then the matrix X is- (Easy)
@) [8 8} ) {2 —4} © {1 —2} D) [4 4}
0 8 0 10 0 5 0 4
. 7 0 30
17. If A, B are two matrices such that A + B =[2 5} ,A-B-= {0 3} then A equals- (Easy)

A40 B100 C20 DSO
()28 ()28 ()14 ()14

18. If X is a matrix of order 2 x n and Z is a matrix of order 2 X p.

If n = p, then the order of the matrix 7X — 5Z is: (Easy)
(A) px 2 (B) 2 xn (C€)nx3 (D) p xn
19. For matrices A and B, AB = 0, then- (Easy)
(A)JA=0orB=0 (B) It is not necessary that A=0or B=0
(C)A=0andB=0 (D) All above statements are wrong.
-1 5
-1 0 2
20. If A = { 3 1 2} and B=| 2 7 |, then- (Easy)
3 10
(A) AB and BA both exist (B) AB exists but not BA
(C) BA exists but not AB (D) both AB and BA do not exist.
21. Which one of the following is not true (Easy)
(A) Matrix addition is commutative (B) Matrix addition is associative
(C) Matrix multiplication is commutative (D) Matrix multiplication is associative
22. If A and B are two matrices such that A+B and AB are both defined, then (Easy)

(A) A and B are two matrices not necessarily of same order
(B) A and B are square matrices of same order

(C) Number of columns of A= number of rows of B

(D) None of these

_ (cosa sina ) .
23. If A(a) = (—sina cosa) then A(a) "A(B) is equal to (Average)
(A) Ala) — A(B) (B) Ala) + A(B) (C) Ala -B) (D) Ala + B)
24. For suitable matrices A, B; the false statement is- (Easy)
A) (BA)T =ATBT B) (AT)T= A ©) (A-BT=BT-AT (D)@A+B)T=aT+BT
25. If A = {3 )(_j and A = AT, then - (Easy)
y
(A)x=0,y=3 (B)x+y=3 C)x=y (D) x=-y
26. Which one of the following is not true (Easy)
(A)A is a symmetric matrix if AT=A. (B)A is a skew symmetric matrix if AT=_A.

(C)For any square matrix A with real number entries,
A + A’ is a skew symmetric matrix and A — A’ is a symmetric matrix.

(D)Every square matrix can be expressed as the sum of a symmetric and a skew symmetric
matrix.

SUBJECT: 35 - MATHEMATICS Page 21 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

0 5 -7
27. Matrix | -5 0 11| isa- (Easy)
7 -11 O
(A) diagonal matrix  (B) scalar matrix (C) skew-symmetric matrix (D) symmetric matrix.
28. If A is symmetric as well as skew symmetric matrix, then - (Easy)
(A) A is a diagonal matrix (B) A is a null matrix
(C) A is a unit matrix (D) A is a triangular matrix
29. If A, B are symmetric matrices of the same order then (AB — BA) is : (Average)
(A) symmetric matrix (B) skew symmetric matrix (C) null matrix (D) unit matrix
2 x—-3 x-2
30. fA= |3 2 —1 | is a symmetric matrix then x= (Easy)
4 -1 -5
(A) O B)3 (C) 6 (D) 8
31. If A is a square matrix then A - AT is (Easy)
(A) Unit matrix (B) null matrix (C) skew-symmetric (D) Zero matrix
_[1 2 1
32.IfA —[_ 4 1], then 4™ = (Average)
1 1 2 -1 -2 11 2 1 [-1 -2
A) — B C) — D) —
()7|:—4—1} (){4 1} ()9{4 1} ()7{4 l}
33. Matrices A and B will be inverse of each other only if (Easy)
(A) AB = BA (B)AB=BA=0 (C)AB=0,BA=1 (D) AB=BA =1
a
34. If [ } is skew symmetric matrix then g+b+c+d = (Average)
c
(A)-b (B)-c ()0 (D)1

35. Statementl: If A is a symmetric as well as a skew symmetric matrix, then A is a null matrix

Statement 2: A is a symmetric matrix if AT=A and A is a skew symmetric matrix if AT =—— A,
A) Statement 1 is true and Statement 2 is false. (Average)
B) Statement 1 is false and Statement 2 is false.
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1
D) Statement 1 is true and Statement 2 is true, Statement 2 is a correct explanation for
Statement 1

36. Statement 1:[8 ﬂ [é (1)]=[8 8] (Average)

Statement 2: For matrices A and B, AB = 0, then it is not necessary that A=0or B=0

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1

D) Statement 1 is false and Statement 2 is false.

1 2 3
37. Assertion (A): The matrix A=|-2 1 4] is a skew symmetric matrix (Average)
-3 -4 1
Reason (R): If matrix A is a skew symmetric matrix , then AT =_A.
A) A is false but R is true B) A is true and R is true
C)A is true but R is false D) A is false and R is false
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0 1
38. Statement 1: 4 =L 0} is an identity matrix. (Average)

: : o . Lifi=j

Statement 2 : A square matrix 4= [%’il is an identity matrix, if ¢, =4~ = °

0if i+
A) Statement 1 is true, and Statement 2 is false
B) Statement 1 is false, and Statement 2 is true
C) Statement 1 is true, and Statement 2 is true

D) Statement 1 is false, and Statement 2 is false
2 00

39. Statementl : Matrix |0 3 0| is a scalar matrix (Average)

0 0 5

Statement 2 : Every scalar matrix is a diagonal matrix
A) Statement 1 is true, and Statement 2 is false

B) Statement 1 is false, and Statement 2 is true

C) Statement 1 is true, and Statement 2 is true

D) Statement 1 is false, and Statement 2 is false

0 2 3
40. Assertion (A): The matrix A=|-2 0 4‘ is a skew symmetric matrix (Average)
-3 -4 1
Reason (R): If matrix A is a symmetric matrix , then AT =_A.
A) A is false but R is true B) A is true and R is true
C)A is true but R is false D) A is false and R is false

41. Statement 1 : Two matrices 4, ; and B, , can be multiplied and their product will be a

matrix of order 2x2
Statement 2 : Two matrices can be multiplied if number of columns in the first matrix must
be equal to the number of rows in the second matrix. (Easy)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false

42. Total number of possible matrices of order 2 x 2 with each entry 1 or O is (Average)
43. A matrix A= (a!,j )3 is said to be a square matrix, then the value of n is (Easy)
44. If A is a matrix of order 3 x 4, then each column of A has elements. (Easy)
45. If A= X E ) g is a symmetric matrix, then x = (Easy)
46. If the order of matrix A is 5 x 3 and matrix B is 4 x3 and order of (ABT)T
is 4 xk , then k = (Easy)
47. If a matrix A = (aij) mxn, Match Column I with Column II (Average)
Column I Column II

a) Square matrix ijm=1,

b) Column matrix iijn=1

¢) Row matrix ilijm=n

Choose the correct answer from the options given below:
A) a-i, b-ii, c-iii B) a-iii, b-ii, c-i C) a-ii, b-iii, c-i D) a-iii, b-i, c-ii
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48. If a matrix A = (aij) nxn, Match List I with List II (Average)
List I List II
a) Scalar matrix j)a;; =1,i =janda;; = 0,i #j
b) Diagonal matrix ii) aj; = k,i = jandaj; = 0,1 #
c) Identity matrix iii) a;;=0,i#]j
Choose the correct answer from the options given below:
A) a-i, b-ii, c-iii B) a-iii, b-ii, c-i
C) a-ii, b-iii, c-i D) a-iii, b-i, c-ii
49. If A is a matrix of order m x n and B is a matrix such that A BT and BT A are both defined, then
the order of matrix B is (Difficult)
(A) m x m B)nxn (C)nxm (D) m x n.
50. If A is a square matrix such that A2 =1, then (A-1)3 + (A + [)3 - 7A is equal to (Difficult)
(A) A B)I-A C)I+A (D) 3A
51. If A is an m x n matrix such that AB and BA are both defined, then B is a (Easy)
(A) m x n matrix (B) n x m matrix  (C) n X n matrix (D) m x n matrix.
52. Statement 1 : Every identity matrix isascalar matrix (Difficult)

Statement 2 : Every scalar matrix is a diagonal matrix
Statement 3 : Every identity matrix is a diagonal matrix
Choose the correct answer

(A) All 3 Statements are true (B) 1 and 2 Statements are true but 3 false
(C) 1 and 3 Statements are true but 2 false (D) 2 and 3 Statements are true but 1 false
53. If A is a square matrix such that A2 = A, then (I — A)3 +A is equal to (Difficult)
(A) I (B)O C)I-A D)I+A
1 0 0
54. The matrix A=[0 2 0f is (Easy)
0 0 3
(A) identity matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix
55. If A is a skew-symmetric matrix, then A2 is a (Easy)
(A) Skew symmetric matrix (B) Symmetric matrix
(C) Null matrix (D) Cannot be determined
56. A square matrix in which all elements except at least one element in diagonal (Easy)
are zeros is said to be a
(A) A is a diagonal matrix (B) A is a null matrix
(C) A is a unit matrix (D) A is a triangular matrix.
57. Which of the following is not a possible ordered pair for a matrix with 6 elements. (Easy)
A) (2,3) B) (3,2) C) (1,6) D) (3,1)
58. If A and B are symmetric matrices of the same order, then (Average)

Statement 1 : A + B is a symmetric matrix
Statement 2 : A — B is a symmetric matrix
Statement 3 : AB + BA is a symmetric matrix
Choose the correct answer
(A) All 3 Statements are true (B) 1 and 2 Statements are true but 3 false
(C) 1 and 3 Statements are true but 2 false (D) 2 and 3 Statements are true but 1 false
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0 1
59. The matrix A= |:1 O} is a

(A) unit matrix  (B) symmetric matrix  (C) diagonal matrix

(Easy)

(D) skew-symmetric matrix.

60. IfA=[(1) é] then (A +I)2 - 2A is equal to (Average)
(A) 21 (B) 31 (C) -2I (D) null matrix
Two marks questions:
. . 1 3 y 0 5 6
1. Find x and y, if 2 + = (Average)
0 x 1 2 1 8
2 -1 10
2. Ifx 3 +y ! = s | find the values of x and y. (Average)
3 2] 1 0
3. Find X,if Y = | 4 and 2X+Y = 5 (Average)
4. Find the values of x énd y from the following equation (Average)
x 5 3 -4 7 6
2 + =
7 y-3 1 2] [15 16
) ) a—-b 2a+c -1 5
5. Find the value of a, b, c and d from the equation: = (Average)
2a-b 3c+d 0 13
1 -15
6. Show that the matrix 4=|-1 2 1| is a symmetric matrix. (Easy)
'S 1 3
[0 1 -1
7. Show that the matrix 4={-1 0 1 | is a skew symmetric matrix. (Easy)
|1 -1 0
2 4 1 3 -2 5
8 LetA-= , B = , C= . Find each of the following
3 2 -2 5 3 4
()A+B (i)A-B (iii) BA-C (iv) AB (v) BA (Average)
9. Consider the following information regarding the number of men and women workers in three
factories I, IT and III (Difficult)
Men Workers Women workers
I 30 25
I 25 31
I 27 26
Represent the above information in the form of a 3 x 2 matrix. What does the entry in the third
row and second column represent?
Bl 2 501
10. Given A= and B= 1|, findA+B (Easy)
2 30 -2 3 =
2
1 3 3 -13
11. If A = and B = , then find 2A - B (Easy)
2 1 -1 0 2
. . 6 9 2 6 0
12. Find AB, if A = and B = (Average)
2 3 7 9 8
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1 0 0 1 0 1 0 -
13. IfA = and B = , then prove that i) AB = and ii)BA = .(Average)
0 -1 1 0 -1 0 I 0
0 -1 35
14. Find AB, if A = and B = (Average)
0 2 0 0
) ) cosd sind . smf@ —cosd
15. Simplify cosd| . +sin & ) (Average)
—sn @ cosf cosd sind
. . . a3 B2 |12 -1 2
16. Find the transpose of each of the following matrices: A = and B = | 9 4 .(Easy)
4 2 0
3 43 2 2 -1 2 ,
17. If A = and B = , verify that (Average)
4 I 2 4
(i) (4) =4 (if) (4+B) =A'+B'
19. Compute the following (Average)
.la b| |a b .| a?+br b+ 2ab  2bc
(1) + (ii) +
-b a b a a’+c? a’+b? —2ac —2ab
-1 4 —-6| [12 7 6 ., V. ,
(i) | 8 5 16]+/8 0 5 (iv) {"952 *osm 2x}{sm e x}
sin“x cos”x cos” x sin”x
2 8 5 |13 2 4
20. Compute the indicated products: (Average)
0| “ ola 2] (i) ;[2 3 4] (i) S B
i ii iii
-b 1|b a 2 31012 31
- 3
2 3 4|1 -3 5 2 1 2 -3
1 0 1 .13 -1 3
iv)|3 4 5(0 2 4 w)|3 2 (vi) I 0
-1 2 1 -1 0 2
4 5 613 0 5 -1 1 3 1
) ) ) x+y 2 6 2
21. Find the values of x, y and z from the following equations: = . (Average)
S5+z Xxy 5 8
X z I -1 3 5
22. Solve the equation for x, y, z and t, if 2 +3 =3 (Average)
y t 0 2 4 6
i x y| [x 6 4 x+y
23. Given 3 = + , find the values of x, y, z and w. (Average)
z w| -1 2w] [z+w 3
24. Find the values _of a, b, c ar_ld d from the following equation
2a+b a-2b 4 -3
= (Average)
Sc—d 4c+3d| |11 24
x+3 z+4 2y-7 0 6 3y-2
25. If | =6 a-—1 0 =| -6 -3 2c¢+2/|, Find the values of a, b, ¢, x, y and z. (Average)
b-3 =21 0 2b+4 -21 0
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Three marks questions:

7 0 30
1. FindXandY,ifX+Y-= 5 and X -Y =

0 3

2 3 2 =2
2. Finanr1dY,if2X+3Y={4 0} and3X+2Y={ 1 5}

3. IfA=

4. Find X

5. IfA=

8 0 2 -2
4 —2|andB=| 4 2 |, then find the matrix X, such that 2A + 3X = 5B.
3 6 -5 1
3 6
andY,if X +Y = and X-Y = 0 )

and B =

N W N
WINW|RAW|W

W W | —w| N

cosx —smnx O

6. IfF(x)=|sinx cosx Of,s

7. If (i) A =

(i) If A

8. Show that

10. If A =

0 0 1
cosa sina
{— sin @ coso
~ { sma  cosa

—cosa sh«a

DI |—wn| N © o

—

, then compute 3A - 5B

[V RN NV NN SRV, N NS)
[V NN SRV W N

how that F(x)-F(y) = F(x + )

} , then verify that A'A =1

] then verify that A'A =1
(5 —1]2 1 2 1[5 -1

#
6 73 4 3 416 7

1
9. Show that |0
1

2 3|-1 1 O -1 1 0fj1 2 3
I 0ff0 -1 1|0 -1 1|0 1 O
11 0jf2 3 4 2 3 4|11 1 0
-1 2 3 -4 1 -5

5 7 9/andB-=
-2 1 1

() (A+B)=A"+B

3 4 4

1ILIfA'=|-1 2| and B = L
10 1

i) (A+B) =A +B

(-2 3 -1

12. IfA’ = and B =
12 1

1 -2 3

13. If A = and B =
-4 2 5
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1 2 0 |,then verify that
1 3 1
(i) A-B) =A"- B

2 1
, then verify that
2 3

(i) A-B) =A"-B’
0
2} , then find (A + 2B)’

2 3
4 5| then find AB, BA. Show that AB = BA.
2 1
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14. In a legislative assembly election, a political group hired a public relations firm to promote
its candidate in three ways: telephone, house calls, and letters. The cost per contact (in paise)
is given in matrix A as Cost per contact (Difficult)

40 | Telephone
A = {100 | Hou secall
50 Letter

The number of contacts of each type made in two cities X and Y is given by
Telephone Houssecall Letter

{1000 500 5000 }—> X

3000 1000 10000 |—» Y

Find the total amount spent by the group in the two cities X and Y.
15. A trust fund has RS. 30,000 that must be invested in two different types of bonds. The first
bond paysS % interest per year, and the second bond pays 7 % interest per year. Using
matrix multiplication, determine how to divide Rs. 30,000 among the two types of bonds.
If the trust fund must obtain an annual total interest of : (a) Rs. 1800 (b) Rs. 2000 (Difficult)
16. A book shop of a particular school has 10 dozen chemistry books, 8 dozen physics books,
10 dozen economics books. Their selling prices are Rs. 80, Rs. 60 and Rs. 40 each respectively.
Find the total amount the bookshop will receive from selling all the books using matrix

algebra. (Difficult)
17. If A and B are symmetric matrices of the same order, then show that AB is symmetric if and
only if A and B commute, that is AB = BA. (Average)
3 =2 1 0
18. IfA = |:4 } and I = [0 J , find k so that A2 = kA - 2I (Difficult)
: 15 :
19. For the matrix A = 6 70 verify that (Average)
(i) (A + A'") is a symmetric matrix (i) (A - A") is a skew symmetric matrix
. " 0 a b
20. Find §(A+AQ and E(A—AQ,whenA= -a 0 ¢ (Average)
-b —-c O
21. Express the following matrices as the sum of a symmetric and skew symmetric matrix:
(Difficult)
'S -2 - 3 3 -1
NI B 1 I Il B It
(i) A (ii) | U @) (-2 3 -1| @) |-1 3 4 v) |2 -2 1
2 -1 3 1 -2 -3 -4 -5 2

22. If A and B are invertible matrices of the same order, then prove that(AB)_] = B'A"" (Average)

23. Prove that for any square matrix A with real number entries, 4+ 4’ is a symmetric matrix

and 4 — A4'is a skew symmetric matrix. (Average)
24. Prove that any square matrix can be expressed as the sum of symmetric and skew

symmetric matrix. (Difficult)
25. Prove that inverse of a square matrix, if it exist, is unique. (Average)
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Five marks questions:

1. For the matrices A and B, verify that (AB)' = B' A', where

-2 0 1
i) 4=| 4 |,B=[1 3 6] (i) A4=|1|,B=[1 5 7] (iii) 4=|-4|,B=[-1 2 1] (Difficult)
5 2 3
1 2 -3 3 -1 2 4 2
2. IfA=|5 0 2|,B=|4 2 5|andC=|0 3 2 (Difficult)
1 -1 1 2 0 3 1 -2 3
Then compute (A + B) and (B — C). Also, verify that A+ (B-C)=(A+B)-C
1 1 -1 1 3 1 2 3 -_4
3. fA=(2 0 3|,B=]0 2andc=[2 0 -2 1},
3 -1 2 -1 4
find A(BC), (AB)C and show that (AB)C = A(BC). (Difficult)
2 0 1
4. FindA>-54+61 ,if 4={2 1 3 (Difficult)
1 -1 0
[0 6 7 01 1 2
5. f4=|-6 0 8[,B=|1 0 2|,C=|=2
|7 -8 0 1 20 3
Calculate AC, BC and (A + B) C. Also, verify that (A + B)C = AC + BC. (Difficult)
1 1 1
6. If 4=|1 2 -3 ,verifythatA3—6A2+5A+ll]=O,
2 -1 3
where O is zero matrix of order 3 x 3. (Difficult)
1 2 3
7. fA= 4=|3 -2 1] ,then show that 4’~234-40/=0. (Difficult)
4 2 1
1 0 2
8 If 4={0 2 1|, provethatd’—64>+7A4+21=0. (Difficult)
2 0 3
[2 —1} {5 2} [2 5} _ _
9. LetA= 4= ,B= ,C = . Find a matrix D such that CD— 4B =0 (Average)
3 4 7 4 3 8
0 —tan &
10. If A= and 7 is the identity matrix of order 2, show that
tan < 0
2
I+4 =(1—A){°f’sa o a] (Difficult)
sina cosa
11. If A{3 V3 2}3{2 : 2} then verify (A+B)‘ =A4'+B (Difficult)
4 2 0 1 2 4
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1 2 2 0 1 1
12. If A= 5 1 ,B= | 3 & C= 5 3 calculate AC, BC and (A+B)C.Also verify that

(A+B)C=AC+BC (Difficult)

* *k*k *k*k kkkkkkhkkkhkkkhkkkhkkkhrkrkrrkk
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CHAPTER -4

DETERMINANTS
MCQ /FB questions:
1. If A = kB, where A and B are square matrices of order n, then | A| =

(A) k|B] (B) k"|B| (C) k™*1|B|
0 sina —cosa
2. The value of determinant [—sina 0 sinf |=
cosa —sinf 0
(A) O B) 1 (C) sina
3 x|]_|3 2 .
3. If x 1| = |4 1|ther1x1s equal to
(A) 2 (B) 4 (C)8
2x 4| _|12 4 .
4. If|6 x| —|5 1|,ther1 value of x is
(A) V3 (B) V3 (C) V6
5. If A is square matrix of order 3x3, then |kA|is equal to
(A) kIA| (B) k?|A (C) k3|Al
6. If A= Ll} 22], then |2Alis equal to
(A) 2]A] (B) 3/Al (C) 4|A]
1 0 1
7.1f A=[0 1 2|, then |3Alis equal to
0 0 4
(A) 27 (B) 4 (C) 54
x 2]_|6 2 .
8. If|18 x| _|18 6 , then value of x is
(A) 3 (B) £3 (C) 6

9. If |2xx §| =|i §|, then value of x is
(A) 2 (B) £2 (C) -2
10. Which of the following is correct
(A) Determinant is a square matrix
(B) Determinant is a number associated to a matrix.
(C) Determinant is a unique number associated to a square matrix.

11. Adjoint of a matrix A =[i j

(D) nk|B|.

2 3 2 -3 4 3 4
(A) [1 4] (B)[—l 4 ] (€) [1 2] (D) [—1
12. If A be a non singular matrix of order 3, then |adj A| is equal to
(A) IA] (B)IAI? (©)IAI® (D)3IA.
13. If A is an invertible matrix of order 2, then det (471) is equal to
1
(A) det (A) (B) TS (c)o (D) 1.
14. If A is a square matrix of order 2 and |A| = 3, then | A71| =
()3 B) 3 ©3 (D) 12.
15. If A is a square matrix of order n, then | adj(A) | =
(A) 1A] (B)IA[" (C)la™ 1 (D) nlA].
16. If A and B are invertible matrices, then which of the following is not correct?
(A) A (adjA) = (adjA) A=AT1 (B) A (adj A) = (adj A) A = |A|I
(C) (AB)"t=B"1A71 (D) |[A| #0and |B| #0.
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17. For a square matrix A in matrix equation AX = B, Which of the following is not correct
(A) |A| #0, there exists unique solution (Easy)
(B) |A| =0 and (adj A) B # 0O, then there exists no solution
(C) |A| =0 and (adj A) B = 0, then system may or may not be consistent
(D) |A] #0, then system is inconsistent.

1 2 -1
18. If A=|1 x—2 1 |issingularthenthe value of x is (Average)
X 1 1
Aa) 2 B) 3 )1 (D) 0.
19. If A is a square matrix of order 3 and |adjA|= 25, then |4] is (Average)
A — (B) 25 ©5 (D) ;.
2 1 —4
20. IfA=[0 2 5|, then A™! exists if (Average)
1 1 3
(A) 1=-2 (B)A %2 (C) 1= -2 (D) 2#2 and A+ -2.
21. The inverse of the matrix [i Z] is (Easy)
(A) [i 2 ®)[ * ’ ‘63] (©) [_64 ‘23] (D) Does not exists.
22. The inverse of the matrix LZ} g is (Easy)
i[3 -2 1[—3 2 13 2 13 2
(A)E[—4 2] (B)5[4 —2] (C)ELL 2 (D)_ELL 2]'
23. Consider the system of linear equations: (Average)
3x — 2y +3z=8, 2x + y — z=1 and 4x — 3y + 2z=4.The system has
(A) exactly 3 solutions (B) a unique solution
(C) no solution (D) infinite number of solutions.
24.If A> — 4A + 1 = 0, then the inverse of A is (Average)
(A) A+1 (B) A- 41 (C)A-1I (D) 41 - A.
25. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4) then k is (Average)
(A) 12 (B) -2 (C) -12, -2 (D) 12, -2
26. If area of triangle is 4 sq units with vertices (k, 0), (4, 0) and (O, 2) then kis (Average)
(A) 2,6 (B) -2,6 (¢)o0,8 (D) 0, 4
27. In matrix equation AX = B, |4|=0 and (adjA)B=0, then system of equations has (Easy)
A) unique solution B) finite solution
C) either infinity many solutions or no solution D) infinitely many solution
28.1f Aand Bare square matrix of order 3 and |A|=5, |B|=3 then |34B|= (Average)
A) 405 B) 45 C) 135 D) 675
29.1If Ais a matrix of order 3, such that A(adj4)=10Ithen |adjA|= (Average)
A) 10 B) 30 C)1 D) 100
30. Which of the following is not correct? (Easy)

(A) A square matrix A is said to be singular if [4| =0

(B) If elements of a row (or column) are multiplied with cofactors of any other row
(or column), then their sum is zero.

(C) A square matrix A is invertible if and only if A is singular matrix

(D) A square matrix A is said to be non-singular if |A| # 0
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1 2 1
31. Statement 1: MatrixA = |1 2 1] is a singular matrix. (Easy)
0 1 1

Statement 2: A square matrix A is said to be singular if |A| = 0.

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1

D) Statement 1 is false and Statement 2 is false.

32.Assertion (A): If A is a square matrix of order 2 and |A| = 3, then|adjA)|=9 (Average)
Reason (R): If A is a square matrix of order n, then | adj(A) | =|A[*"!
A) A is false but R is true B) A is true but R is false
C) A is true and R s true D) A is false and R is false.
0o 1 2
33.Assertion (A): The matrix A=|—-1 0 4|,then |4| = 0. (Average)
-2 -4 0
Reason (R): If Determinant of a skew-symmetric matrix of odd order is zero
A) A is true and R is true B) A is false and R is true
C)A is true but R is false D) A is false and R is false.
34.Statement 1: If A is a square matrix of order 2 and |4A| = 7, then |44] = 112 (Average)

Statement 2: |14| = A» |A|, where n is order of square matrix
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is false and Statement 2 is true.

C) Statement 1 is true and Statement 2 is true.

D) Statement 1 is false and Statement 2 is false.

35.Statement I : The inverse of the matrix A= LZL 2]does not exist (Average)

Statement II : The inverse of singular matrix does not exist
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false.

36. If Ais matrix of order 3x3, then number of minors in determinant of Ais ___ (Easy)
37. If A=[aij] is a square matrix of order 3, |A| = 3 and 4, is cofactor of a; then

ai114z1+a12400+ai134023 is equal to (Easy)
38. If Ais an invertible matrix of order 2 then |4A-1|= (Easy)
39. If Aand Bare square matrices of same order and |AB|=16, |A|=8 then |B|= (Easy)
40. A is a square matrix of order 2 and |adjA|=9, then |4]| = (Easy)
41. If A= é 21 ], then |2AT|= (Average)
42. If A is a square matrix of order 3 with |A| = 3, find the values of |AAT|= ————————————— (Easy)
43. If A is a square matrix such that A% =1 and |A| # 0, then A™! is equal to (Easy)

(A) 2A (B) O (C) A (D) A?
44. The value of |<°° 150 sin 150 is (Average)

sin15 cos15
V3-1 V3 1 V3+1
A 575 B) - € 3 D) S5
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45. If A is a square matrix of order 3 and |A| = 5, then the value of |2A']| is (Average)
(A) -10 (B) 10 (C) -40 (D) 40.

3
46. Given that A = [a;] is a square matrix of order 3x3 and |A| = -7, then the value of Z:aizAi2 ,

i=1

where Aj denotes the cofactor of element g is (Average)
(A) 7 B) -7 (&N0) (D) 49.
47. If A and B are square matrices of order 3 such that |A| =—1, B| =3, then ‘3AB’1‘ = (Average)
A)-9 B)-81 C)-27 D)81.
48. If A and B are invertible square matrices of order n, then which of the following is not
true? (Average)
(A) det (AB) = det(A)det(B) (B) det (kA) = kn det(A)
(C) det (A+B) = det(A) + det(B) (D) det (AT) = 1/ det(A™1)
49. For a non-trivial solution |A] is (Easy)
A) |A| >0 B) |A| <O C) |A] =0 D) None of the above.
50. For any singular matrix A, A™! = (Easy)
) Al%A B) |A|Alde C) |A| adj A D) None of the above.
S1. If A and B are square matrices of same order n Xxn and |A| =3, |B| = 2. (Average)
i) det (AB) = 6 ii) det (AT BT) =1/6 iii) det (kAB) = k"6 .
A) only i) is true B) only i) and ii) statements are true.
C) only i) and iii) statements are true. D) all i), ii) and iii) statements are true.
52. The system of equations 4X + 6y = 5, 8X + 12y = 10 has (Easy)
A) No solution. B) Infinitely many solutions.
C) A unique solution. D) None of the above.

53. A and B are invertible matrices of the same order such that ‘(AB)f1 =8.1If |A| =2, then |B]| is

equal to (Average)
A)16 B) 4 C)6 D) 1/ 16.
54. For any 2x2 matrix, if A(adjA) = [100 1% ], then |A] is equal to (Easy)
A) 20 B) 100 C)10 D) O
55. The Values of k for which the matrix [l; k_—25 ] has no inverse is (Average)
A)k=3,2 B)k=-2,3 C)k#3,2 D) k#2,-3
56. If the value of a third- order determinant is 6, then the value of the determinant formed by
replacing each of its elements by its cofactor (Average)
(A) 12 (B)36 (C) 216 (D) 18
57. If A is square matrix of order 3 and |A|=4, then |A adjA| is (Average)
(A) 64 (B)16 (C) 4 (D) 12.
1 31 p_[2 -1 "=
S8. IfA —[4 2], B—[1 5 ] then |ABB'| = (Average)
(A) S0 (B) -250 (C) 100 (D) 250.
2 A -3
59.IfA=|0 2 5 |,then A™! exists if (Average)
0 3 3
A)A=2 (B)A#2 (C)A= - 2 (D)None of these.
60. For a square matrix A in matrix equation AX = B (Average)

i)]A| # 0, system of equations is consistent

ii)|A| = 0 and (adj A) B # 0, then system of equations is inconsistent.

iii) |A|] = 0 and (adj A) B = 0, then system may or be either consistent or inconsistent
A) only i) is true B) i) and ii) statements are true.

C) i) and iii) statements are true. D) all i), ii) and iii) statements are true.
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Two/Three marks questions:

1. Find the equation of the line joining the points (3,1) and (9, 3) using determinants. (Average)
2. Find the equation of the line joining the points (1,2) and (3,6) using determinants. (Average)
3. Find the area of the triangle whose vertices are (3, 8), (—4,2)and (5,1) using determinants.
(Average)
4. Find the area of the triangle whose vertices are (2,7),(1,1) and (10,8) using determinants.
(Average)
5. If the area of the triangle with vertices (—2,0),(0,4) and (0, k) is 4 square units.
Find the values of k using determinants. (Average)
6. If the area of the triangle with vertices (2, — 6), (5, 4) and (k, 4) is 35 square units.
Find the values of k using determinants. (Average)
7. If the area of the triangle with vertices (k, 0), (4, 0) and (O, 2) is 4 square units.
Find the values of k using determinants. (Average)
8. Find the area of the triangle whose vertices are (1,0)(6,0)and (4, 3) using determinants.
(Average)
9. Findk, if the area of the triangle is 3 square units and whose vertices are (k, 0)(1,3) and (0,0)
using determinants. (Average)
10. Prove that |adjA| = |A|? , where A is the matrix of order 3 x 3. (Average)
11. Solve the system of linear equations using matrix method: (Average)
(i) 2x+5y=1, 3x+2y=7 (ii)) 5x+2y =4, 7x+3y =5
(iii) 5x+2y =3, 3x+2y =5 (iv) 4x —3y =3, 3x =5y =7.
12. Find adjA for A =[i i] (Average)
13. Find the inverse of the matrices [i _32] (Average)
14. Find the inverse of the matrices [:% g] (Average)
15. Examine the consistency of the system of equations x + 2y = 2, 2x + 3y = 3. (Average)
16. Examine the consistency of the system of equations x+ 3y =5, 2x + 6y = 8. (Average)
17. Examine the consistency of the system of equations 3x-y-2z=2, 2y-z=-1 and
3x-3y=3. (Average)
18. Examine the consistency of the system of equations Sx—-y+ 4z=35,2x+ 3y + 5z=2 and
Sx—-2y+ 6z=-1. (Average)
19. If A be any given square matrix of order n, then prove that A(adj A) = (adjA) A=AT,
where I is the identity matrix of order n (Difficult)
20. If A is a square matrix of order 3, then prove that | adj(A) | = |A|?. (Average)
10 -2
21. Find P, if it exits, given P :[ T } (Average)
Four marks questions:
1. IfA= [_31 ;], show that A2 — 54 + 71 = 0 and hence find A71. (Difficult)
2. Show that the matrix A = [i g] satisfies the equation A?-4A+I =0, where I is 2 x 2 identity
matrix and 2 x 2 zero matrix. Using this equation, find A™1. (Difficult)
1 3 3]
3. If{1 4 3|then verify that A adjA = |A| L. Also find A71. (Difficult)
1 3 4l
2 3 ) . I .
4. IfA —[ 1 - 4] and B —[_ 1 3 ]then verify that (AB)™ = B™"A (Difficult)
5 IfA =[; i' Verify A (adjA) = (adjA) A = |A] . (Difficult)
6. IfA =[§ Z and B =[§ g]then verify that (AB)™! = B~14"1 (Difficult)
3 -1 1 1 2 -2
7. IfA L= [—15 6 —-5|andB=[-1 3 o0 ] find (AB)~1. (Difficult)
5 -2 2 0 -2 1
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Five marks questions:
1. Solve the system of equations x+y+2z =6, y+3z=11 and x — 2y + z = 0 by matrix method.

(Difficult)
2. Solve the system of equations 3x —2y+3z=8, 2x+y—z=1and 4 x—-3y+2z=4
by matrix method. (Difficult)
2 -3 5
3. fA=|[3 2 —4|, find A71. Using A7, solve the system of equations (Difficult)
1 1 =2

2x—3y+5z2=11,3x+2y —4z=-5and x+y — 2z = -3.

4. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat
and 6 kg rice is Rs 90. The cost of 6 kg onion, 2 kg wheat and 3 kg rice is Rs 70. Find the cost
of each item per kg by matrix method. (Difficult)

5. The sum of three numbers is 6. If we multiply the third number by 3 and add the second
number to it we get 11. By adding the first and third numbers, we get double the second
number. Represent it algebraically and find the numbers using matrix method. (Difficult)

6. Solve the equations 2x+y+z=1,x—-2y—z = % and 3y — 5z = 9 by matrix method. (Difficult)
. 6,9 20
7. Solve the equations £+3+2:4’ i_§+§:1 and;+;—?= 2
x y Z x y z
by matrix method. (Difficult)

1 -1 2|2 0 1
8. Usetheproduct |0 2 =3 9 2 3| to solve the system of equations
3 -2 4 6 1 2

x—y+2z=1,2y—-3z=1,3x—2y+4z = 2. (Difficult)
9. Solve the system of equations x —y+2z=7,3x+4y—5z=—-5and 2x —y + 3z =12

by matrix method. (Difficult)
10. Solve the system of equations x —y+z=4, 2x+y—-3z=0andx+y+z=2

by matrix method. (Difficult)
11. Solve the system of equations 2x + 2y +3z2=4, x—2y+z=—-4and 3x —4y—2z=3

by matrix method. (Difficult)
12. Solve the system of equations 2x +3y +3z=5, x—2y+z=—-4and 3x—y—2z=3

by matrix method. (Difficult)
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CHAPTER-5
CONTINUITY AND DIFFERENTIABILITY

MCQ /FB questions:

1

10.

11.

12.

13.

14.

Which of the following is true for the function fgiven by f(x) = |x — 1| (Easy)
A) Discontinuous and differentiable at x = 1

B) Continuous but not differentiable at x = 1

C) Continuous and differentiable at x = 1

D) Discontinuous and not differentiable at x =1

The left hand derivative of f(x)=|x| atx=0is (Easy)

A) 1 B) -1 C)o D) does not exist.

The right hand derivative of f(x)=|x—2|atx =2 is (Average)
A) 1 B) -1 C)o D) does not exist.

The greatest integer function defined byf(x) = [x] is (Average)

A) Continuous but not differentiable at x =1 B) Continuous and differentiable at x = 1
C) Discontinuous but differentiable at x =1 D) Discontinuous and not differentiable at x = 1
Number of points in the interval (-3, 3) in which f(x) = [x], where [ | denotes the greatest integer

function, is not differentiable is (Average)
A)O B) 3 C) S D) 7

The greatest integer function f(x) = [x] is (Easy)

A) continuous at x =0 B) differentiable at x = 0

C) both continuous and differentiable at x = 0 D) discontinuous at x = 0

The derivative of f (x) = |x—3| atx =3 is (Average)
A)O B) 1 C) -1 D) not existing

The statement which is not true in the options given below is (Average)

A) Every polynomial function is continuous.

B) Every rational function is continuous.

C) Every differentiable function is continuous.

D) Every continuous function is differentiable.

The function f(x) = |x — a] is (Average)
A) continuous and differentiable at x = a

B) continuous but not differentiable at x = a

C) not continuous but differentiable at x = a

D) not continuous and not differentiable atx = a

The function f(x)=|x+1|+]|x—1] is (Difficult)
A) continuous at x=—1 as well as x=1 B) continuous at x=1 but not x=-1

C) continuous at x=—1 but not x=1 D) discontinuous at x = -1 aswellas x =1

If y = tan(2x + 3), then Z—z = (Easy)

A) 2sec(2x + 3) B) 2sec?(2x + 3) C) sec?(2x + 3) D) sec(2x + 3).

If y = sin(cos x?), then Z—z = (Average)
A) cos(cos x?) B) cos(cos x?)sinx? C) 2x cos(cos x?) sinx? D) -2x cos(cos x?) sinx?.
Ifx—y=m , then %: (Easy)

A) B) 1 C)l+n D) -1.

Ify =sin"'x+sin"1V1—x2,0<x <1 thenZ—z = (Difficult)
A) — B) -1 C) 0 D) —

1—x2
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S o T dy _
15. If y —1cos (sinx) where x € (0, 2), then o

-1
A 7= B) i
16. If y = a* + x% + a%, then %=

A) a*log.a+ ax® !+ aa®!
C) a*log, a + ax® !
17. Ify = sec(tanx/f), then Z—z =

A) sec(tanvx)tan(tanvx)sec?(Vx)
C sec(tanvx)tan(tanvx)sec?(Vx)
) e
— ay _
18. If y = cos(Vx), then — =
A) sin(\/}) B) —sin(\/})
19. The derivative of e?!°8¢* with respect to x is
A) o2108e x B) 2
X
20. The derivative of e™ with respect to x is
A) —e™* B) e*
21. If y = cos™1(e¥), then Z—z =
e* e*
A fi= B) —F==
-1 dy _
22. If y = sin™(xVx), then =
1 24/x
A == B) i
23. If y = VeV*, then % =
) ) -
2veVx 2V eVx

24. The derivative of 5" * with respect to x is

=1 so—1
eSin X eSIn ~x

A) 1—x2 B) sin~1x
25. If y = sin (log x), then Z—z =
A) sin (l;)gx) B) 1/1;},2
26. If y = log(log ») , then Z—z =
1 1
A) X B) xlogx
27. If y = log,(logx), then Z—i =
1 1
A) xlog7logx B) xlogx
_ 2y _
28. If y = logx , then —z =
1 1
A) x B) xlogx
= 520 a’y _
29. If y = x*", then —= =
A) 20x1° B) 20x18
30. If y = sin x?, then Z—i =
A) 2sin2x B) 2sinxcosx
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C) 1 D) —1.

B) a*log, a + x%1
D) a*log, a + x%*logx + a%loga.

B sec(tanvx)tan(tanvx)
) e
sec(tanvx)tan(tanvx)sec?(Vx)
D) e .
sin(vx) —sin(vx)
C) oV D) REVAR
lo exz
C) 2x .
C) —e* D)e™.
1 1
C) i D) -7==
) 3vx D -3vx
2V1—x3 ) 2V1-x3
Vx Vx
C)— D) ——.
)l ) o
C) _ﬂ D) esin‘lx
Vi1—x2
1— 2 1- 2
Cp=2 D) —=
1 logx
C @ D) ~
log7 log7
C) xlogx D) Tx
1 1
C) = D -
C) 380 x18 D) 360x18.
C) 2 cosx? D) 2x cos x?
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45.

46.
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The derivative of fgiven by f(x) = sin"lx exists, if x € (Difficult)
A) (-1,1) B) [-1,1] C) (o, =) D)R—-(-1,1)
The derivative of fgiven by f(x) = tan lx exists, if x € (Average)
A) (-1,1) B) [-1,1] C) (=, ) D)R—-(-11)
Suppose fand g be two real functions continuous at x = ¢,then (Easy)
A) f + g is discontinuous at x = c. B) f — g is discontinuous at x = c.
C) f - g is discontinuous at x = c. D) f/ g is continuous at x = ¢, (provided g(c¢) # 0).
Derivative of sin(ax + b) with respect to x is (Easy)
A) %cos(ax + b) B) a cos(ax + b) C) —%cos(ax + b) D) —a cos(ax + b)
If y = sin(cosx), thenZ—i’ = (Easy)
A) cos(cosx) B) cos(cosx) sin x C) —cos(cosx)sinx D) — cos(cosx) cosx.
Derivative of sin (x? + 5) with respect to x is (Easy)
A) cos(x? + 5) B) —cos(x? + 5) C) —2xcos(x? + 5) D) 2xcos(x? + 5).
Derivative of 2Vcotx? with respect to x is (Average)

—cosecx? 2xcosecx? 2xcosec?x? 2xcosecx

) B) —— C)——F—— D) -

Veotx2 Veotx2 Veotx? VeotxZ *
If y = cos (logx + ex),thenZ—z = (Difficult)

. 1 sin(logx+e*) —sin(logx+e*) . 1
A) sin(logx + e*) powprs ) e C) et D)—sin(logx + e*) (; + ex).
If y = log (cos e*), then Z—z = (Average)
A) —e*tane”* B) e*tane* C)—e*cote”* D)—tane*.
If y=e*+ e’ +e*’ +e*" +e*° then % atx=1is (Average)
A) 5e B) 15e C) 15 D)5.
If x = at? and y = 2at, then Z—i = (Average)
A) 2at B) — C) = D)t

2at t
The greatest integer function defined by f(x) = [x], 0 < x < 3 is not differentiable at (Average)
A) all non itegral points B) x=0,1,2,3 C)x=1,2 D)x=1,2,3
The number of points in the set of real number R in which the function f (x)= |x|+ |x+ 1]
is not differentiable, is (Average)
A) 0 B) 1 C)2 D) infinite.
2
Ify = Asinx + B cos x, then % = (Easy)
A) y B) —y C)x D)y?.
2

If y=5 cosx— 3 sin x, then % +y= (Average)
A) 0 B) 1 O D)2y.
Statement 1: The function f(x) = | x| is discontinuous at x =0 (Difficult)
Statement 2: The function f(x) = | x| is not differentiable at x =0

A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Both Statement land 2 are true

D) Both Statement 1 and 2 are false
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47. Assertion (A) : The function f (x) = [X], where [X] denotes the greatest integer less than or equal

48.

49.

50.

51

52.
53.

54.
55.

56.

to X , is discontinuous at x = 1.

Reason ( R ) : The greatest integer function is discontinuous at all integral points (Difficult)
A) A is false but R is true B) A is false and R is false

C) A is true but R is false D) A is true and R is true.

Assertion (A) : The function f (x) = |x-1] is continuous and differentiable at x = 0.

Reason ( R ): Every differentiable function is continuous. (Difficult)
A) A is false but R is true B) A is false and R is false

C) A is true but R is false D) A is true and R is true

Assertion (A): f(x)=|x — 3| is continuous at x = 3.

Reason (R): f(x) =|x — 3| is differentiable at x = 3. (Average)
A) A is false but R is true B) A is false and R is false

C) A is true but R is false D) A is true and R is true

Statement I: If f(x) is continuous at x = a , then limf(x) =f(a)

xX—>a
Statement II: Every differentiable function is continuous. (Average)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false.
Statement 1: Left hand derivative of f{x) = | x | atx=01is -1.
Statement 2: Left hand derivative of f(x) at x = a is }1133 f(a—h) (Average)

A) Statement 1 is true, and Statement 2 is false.

B) Statement 1 is true, and Statement 2 is true, Statement 2 is correct Explanation for
Statement 1

C) Statement 1 is true, and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false, and Statement 2 is false.

Right hand derivative of f(x) = |x| at x =1 is (Average)
If y =2cosx +3 sinx , then % +ty= (Average)
Left hand derivative of f(x) = [x — 7| at x = 7 is (Average)
The number of points in R at which the function f(x) =|x|+|x + 1|is not differentiable, is-...

(Average)
For the figure given below the slope of tangent to the curve at x = a is (Average)

¥ = fix)
A) f(@)— a
B) lim(f(x)) tangent
x-a
C) lim(f(x) - f(@))
D) f/(a). o1
o x
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60.

61.

62.

63.

64.
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For the figure given below, consider the following statements 1 and 2 (Difficult)
Statement 1: The given function is 3
differentiable at x=0

Statement 2: The given function is
continuous at x=1

A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Both Statement land 2 are true

D) Both Statement 1 and 2 are false -1
Consider the following statements about the function where f(x) = | x - 2|
1. f(x) is not continuous at x = 2 2. {(x) is differentiable at x = O (Average)

Choose the correct statement?
A) Statement 2 is correct
B) Both statement 1 and statement 2 are correct

C) Both statements 1 and statement 2 are wrong D) Statement 1 is correct

The derivative of 2x + 3y = sinx is (Average)
cosx+2 cosx—2 sinx—2 sinx+2

A)—— B) = €)= D)=

If the function f(x) = ax (Difficult)

1. Its domain is (0, ©) 2. It is a continuous function 3. It is differentiable at x = 0

Which of the above statements are correct?

A) 1 and 2 only B) 2 and 3 only C) 1 and 3 only D) 1, 2 and 3.

The conditions for a function to be continuous on (a, b)? (Difficult)

1) The function is continuous at each point of (a, b).

2) The function is right continuous at each point of (a, b).

3) The function is left continuous at each point of (a, b).
Which of the above statements are correct?

A) 1 and 2 only B) 2 and 3 only C) 1 and 3 only D) 1, 2 and 3.
The value of {(x),if the function f(x)=% is continuous at the point x = 6 is (Average)
A) 12 B) 36 C)6 D) O

x%-2x

Consider the function f:R — {2} - R defined by f(x)=

What should be the value of f(2) if

f(x) is a continuous function from R to R? Where R is the set of all real numbers. (Average)

x=2 '

A) 2 B) -2 C)o D)1
For the figure given below, consider the following statements 1,2 and 3 (Difficult)
Statement 1: The given function is e

continuous and differentiable at x=2
Statement 2: The given function is not
continuous but differentiable at x=6 and x=8
Statement 3:The given function is
continuous but not differentiable at x=9
Then which of the following is true

A w WA AW Q

A) Statement 1 is true and Statements 2 and 3 are false
B) Statements 1 and 3 are true but Statement 2 is false
C) Statements 2 and 3 are true but Statement 1 is false
D) All the Statements 1,2 and 3 are true.
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65. For the figure given below, consider the following statements 1 and 2 (Difficult)
b v

Statement 1: The given function is continuous and differentiable at x=0
Statement 2: The given function is not continuous and not differentiable at x=1
A) Statement 1 is true and Statement 2 is false

B) Statement 1 is false and Statement 2 is true

C) Both Statement land 2 are true

D) Both Statement 1 and 2 are false

1
xsin—, x #0

66. If f(x)= x is continuous at x =0, then the value of kis = (Difficult)
k, x=0

67. If fix)4 x-3|, then fis continuous but not differentiable at x=___ (Easy)

68. % (3x*) at x =1 is= (Average)
d

69. The value of = (Ix| = |x — 2]Dat x = lis (Difficult)
x

70. If x = acos20 , y = asin?0 , then Z—i= (Difficult)

TWO MARK QUESTIONS

1. Check the continuity of the function f given by f(x)=2x+3 at x=1. (Easy)

2. Examine whether the function f given by f(x)=x’ is continuous at x=0. (Average)
3. Discuss the continuity of the function f given by f(x)= |x| atx=0. (Average)
) ) X +3, forx#0 )

4. Show that the function f given by f(x) = . R 0 is not continuous at x =0 .(Average)
, orx =
5. Check the points where the constant function f(x)=k is continuous. (Easy)

6. Prove that the identity function on real numbers given by f(x)=x is continuous

at every real number. (Easy)
7. Is the function defined by f(x) = |x , a continuous function? Justify your answer. (Average)
8. Discuss the continuity of the function f given by f(x)=x"+x" —1. (Average)
1
9. Discuss the continuity of the function f defined by f(x)=—, x#0. (Average)
x
10. Prove that the function f(x) =5x—31is, continuous at (i) x=0 (i) x=-3 (iii)) x=5 (Easy)
11. Examine the continuity of the function f(x) = 2x* —lat x=3. (Average)
12. Examine the following functions for continuity: (Each question of 2 Marks)
a) f(x)=x-5 b) f(x)=]x-3]
o) f(x)= X’ —25 x#-5 d) f(x)= x#5 (Average)
x+5 "’ x=5 '
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13. Prove that the function f(x)=x" is continuous at x=n, where n is a positive integer.

14. Discuss the continuity of the following functions: (Each question is of 2 Marks)
a) f(x)=sinx+cosx b) f(x) =sinx—cosx c) f(x)=sinx-cosx.

d
15. 1f y=2x+1), find & .
dx
16. Find the derivative of the function given by f(x)=sin(x").
d .
17. Find _y, if y+siny=cosx.
dx
d
18. Find 2 | if 2x+3y =sinx.
dx

d
19. Find X | if 2x+3y =sin y.
dx

20. Find Z—y ,if ax+by> =cosy .
X

21. Findd—y, if x*+xy+y>=100.
dx
22. Find & ,if sin®x+cos” y=1.
dx
dy J;
23. If Nx+4/y =10, show that —+,[==0.
\/; dx \x
24. Findd—y, if y =sin”' 2x2 ,-1l<x<1.
dx 1+ x
3
25. Find d—y,ifyztan_' 3x_x2 ,—L<x<L.
dx 1-3x \/g \/5
1_ 2
26. If y =cos™ xz ,0<x<1,ﬁndd—y.
I+x dx
2
27. Find d—y,ify:sin’1 x2 ,0<x<1.
dx I+x

2

28. Find b , if y=cos™ 2x
dx 1+x

29. Find Z—y,ifyzsin_l(2x\/1—x2), _—;<x<i
x

j,—l<x<l.

d
30. Find —y,if y=sec“(2—j, 0<x<L.
dx 2x° -1 2
31. Find d—y,if y=log, x.
dx
d X
32. Find 2 | if y=-%
dx sin x

SUBJECT: 35 - MATHEMATICS

Page 43 of 164

(Average)

(Average)
(Easy)

(Easy)

(Average)

(Easy)

(Average)

(Average)

(Average)

(Average)

(Easy)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Average)

(Difficult)

(Easy)




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

dy

33. Find -, if y=sin(tan"¢™"). (Difficult)
dx
. dy . ¥ :
34. Find— , if y = log(cose ) (Difficult)
dx
: dy : X x? x X
35. Fmdd—, if y=e +e +e ... +e . (Average)
X
36. Find Z—y if y=vel", x>0, (Average)
X
d
37. Find—y,if y:cosx ,x>0. (Easy)
dx log x
. dy . x
38. Find T if y=cos(logx+e*), x>0. (Average)
X
39. Differentiate(log x)cosxwith respect tox. (Average)
. d
40.1f y=x", find . (Easy)
dx
1 X
41. Differentiate [x+—j w.r.to x. (Average)
x
1
2. Find Y ,if y= x(" ] (Average)
dx
d . X . 0g X
43. Findd—y, if (i) y :(logx) @) vy = xoex) (Average)
X
” Find;l—y if (i) y=(sinx)" (if) y=sin”x. (Average)
X
. d_y . . _ _sinx .. (o (cosx)
45. Find o if @) y=x"",x>0 (i) y —(smx) (Average)
X
. ody
46. Find o if y=Ilog;(logx). (Average)
X
. dy . N 1/ 2
47. Find ot if y=cos (Slnx). (Average)
X
. dy . _ 2 9
48. Fmdd—, if y=03x"-9x+5)". (Easy)
RY
. dy . 3cos2x
49. Fmdd— ,if y= (Sx) . (Average)
X
X
dy cos —
50. Find —, if y= , —2<x<2 (Average)
dx N2x+7 '
51. Find j_y’ if y=(log x)logx, x>1 (Average)
X
d
52. Findd—y , if y=cos(acosx+bsinx), for some constant ‘a’ and ‘b’ (Average)
X
Lo dy 3
53. Find o ify=x"logx. (Easy)
X

SUBJECT: 35 - MATHEMATICS Page 44 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

54. Find d—y, if y=e"sin3x.
dx

55. Find d—y, if y = e* cos3x.
dx
. dy . o 2
56. Fmdd—, if y = sin(cos(x”))
X

d :
57. Findd—y, if y:sm3x+cos6x.
X

58. If (i) y:sec(tan(\/;)) (ii) y=cosx’-sin’*(x*) find —
X

THREE MARK QUESTIONS

1. Discuss the continuity of the function f defined by f(x) 2{

dy

x+2, if x<1
x=2, if x>1

x+2, if x<1

2. Find all the points of discontinuity of the function f defined by f(x)=+0, if x=1.

3. Discuss the continuity of the function f defined by f(x) = {

4. Discuss the continuity of the function f defined by f(x) :{

x, ifx<1
5 ifx>1

6. Prove that the function fgiven by f (x) = |x—1

d
7. Ify=24ycot(x?) , find d—y .

X

5. Is the function f defined by f(x) = {

8. Find?, if x+sinxy—y=0.
X

d
9. Findd—y Lif xp+y’ =tanx+y.
X

10. Find% Jif X+ Xy +x + ) =81,
x

11. Find% ,if sin x+cosxy=k.
X

: N () Cat
12. Differentiate|———————— with respect to x.
3x° +4x+5

13. Find d_y, if vV'+x'+x" =d".
dx

d
14. Findd—y,if Yy =C0sXx-C0os2x-cos3x.
x

(x=D(x-2)

x=2,if x>1
x+2, ifx <0
—x+2, ifx>0
x, if x>0
x?, if x<0

continuous at x=0? Atx=1?Atx=2

,X € R is not differentiable atx=1.

15. Differentiate J with respect to x.

(x=3)(x—4)(x-95)
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d )
Find % | if y = x* — 25" (Difficult)
dx
d
Findd—y Jif y=(x+3) - (x+4) - (x+5)". (Easy)
X
Findd—y Jif X =y, (Average)
dx
. dy . x—y
Find—,if xy=¢" . (Average)
dx
Find the derivative of the function given by f(x)=(1+x)( +x° )1 +x4)(1 +x8)
and hence find f'(1). (Easy)
Differentiate (x> —5x+8)(x’ +7x+9) with respect to x, by using product rule. (Easy)
d > +1
Find 2 ,if )y =x""" (i) y= x2 (Any One) (Average)
dx x -1
Lody % .
Flrldd— , if () y=(xcosx)" (ii) y=(xsinx)x  (Any One) (Average)
X
.o.dy . )
Find—, if x=acosf, y=asinf. (Easy)
dx
. dy . 2 _
Find — , if x=at", y=2at. (Easy)
dx
.o, dy )
F1ndd—,1f x=a(f+sind), y=a(l-cos). (Easy)
X
d 2 2 2
Find & yif x3+y3 =a’. (Average)
dx
Find & ,if x=2at’, y=at". (Average)
dx
. dy
Fmdd— ,if x=acos@, y=bcosd. (Easy)
X
. ody . .
Find o’ if x=sint, y=cos?2t. (Average)
X
d 4
Find % Jif x=4t, y=—. (Average)
dx t
. dy . : )
Find d_ , if x=c0s@—cos26, y=sin@—sin206. (Average)
X
_ . y dy (o
If x=a (9—81n (9) and y=a (1 +cos (9) then prove that =T cot (Average)
Find Y if x= S cos’¢ (Difficult)
ind—, i , . ifficu
dx \Jcos 2t \Jcos 2t
d
Find d_y ,ifx=asecO, y=btan9. (Easy)
X
d : .
Find 2 ifx= a(cosf+0sind), y=a(sind—bcosb). (Average)

X
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i d
37 Ifx=1 asm "and y=\a° , then prove that d_y --Z (Average)

X X
38. 1f x=a(0+sind) and y=a(1-cosf). Prove that % = tan(gj. (Average)
X
39. Find d_y LA y=3x+2 + —— (Difficult)
dx’ \/2x 4
d 2 _
40. Find d_y ify =6 " +3cos ! x. (Average)
X
x+1
41. Find f'(x),if f(x)=sin"" (1 e j (Difficult)
+
42. Find f'(x),if f(x)=tan"’ ( S j . (Difficult)
I+cosx
43. Find f'(x) if f(x)=(sinx)" Y forall 0<x< 7. (Average)
. dy 1 1Y’ _
44. For a positive constant ‘@’ find o wherey=a ‘andy=|!+ ; . (Difficult)
X
45. Differentiate sin’ x with respect to . (Average)
1+ +4/1-
46 Find Y. ify = cot” J sinx J SIX | ex< X (Difficult)
dx J1+sin x —/1-sinx
47 Findd—y if y = (sinx—cos x)(sm_c"”) LIPS '3 (Average)
dx’ 4 4
d
48. Find d_y ,if X" +x“+a” +a“, for some fixed a>0and x>0. (Easy)
X
d .
49. Find 2 if y=12(1-cost), x=10(t =sin¢), -2 <t <2 . (Average)
dx 2 2
d : .
50. Find d—y,ify:sln_lx+sm_l 1-x*,0<x<1 (Easy)
X
51Iff(x)= |x ’ ,show that f"(x) exists for all real x and find it. (Average)
3 205 dy
SZIfy:coyx-mn(x),ﬁnd-g—. (Average)
X

53. Prove that the greatest integer function defined by f (x) =[x], 0<x <3 is not differentiable at

x=1and x=2. (Average)
FOUR MARK QUESTIONS

, : . L : 2x+3, if x<2
1. Find all points of discontinuity of /', where f is defined by: f (x)z (Easy)
2x=3, if x>2
|x|+3, if x<-3
2. Find all points of discontinuity of /' ,where f is defined by: f(x)=1-2x, if -3<x<3  (Average)
6x+2, if x>3
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x+1,  if x2>1
Find all points of discontinuity of f, where f is defined by: f (x) =1 , (Easy)
x +1, if x<lI
X , if x<0
Find all points of discontinuity of f ,where f is defined by: f (x) = |x (Average)
-1, if x>0
M if x#0
Find all points of discontinuity of /', where f is defined by: f (x) =< x (Average)
0, if x=0
. . . . . . X3 _3a lf x<2
Find all points of discontinuity of /, where f is defined by: f (x) G (Easy)
x+1, if x>2
. . . . . . xlO N 1) lf x<1
Find all points of discontinuity of /', where f is defined by: f(x)= , (Easy)
x°, if x>1
. x+5, if x<1 i )
Is the function defined by f (x) = a continuous function? (Easy)
x=5, if x>1
3, if 0<x<l1
Discuss the continuity of the function f, where f is defined by: f(x)=44, if 1<x<3
5, if 3<x<10
(Average)
2x, if x<0
Discuss the continuity of the function f ,where f is defined by: f (x) =<0, if 0<x<lI
4x, if x>1
(Average)
-2, ifx<-1
Discuss the continuity of the function f ,where f is defined by: f (x): 2x, if -l1<x<l1
2, if x>1
(Average)
Find the relationship between ‘a’and ‘b ’ so that the function ¢ f’ defined by
ax+1, if x<3. i
f(x)= i is continuous at x =3. (Easy)
bx+3, if x>3
. ) l(x2—2x), if x<0 .
For what value of A is the function defined by f (x) = is
4x+1, if x>0
continuous at x=0?What about continuity at x=1? (Average)
sin x .
. . . .. , If x<0
Find all the points of discontinuity of /°, where f(x)=1 x . (Average)
x+1, if x>0
x* sin ! if x#0
Determine if f defined by f(x)= x is continuous a function?  (Average)

0, if x=0
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) o ) sinx—cosx, if x#0
16. Examine the continuity of f, where f is defined by f (x) = i " 0 (Easy)
-1, if x=
k co; X i x %
— /1
17. Determine the value of k, if f(x)= X is continuous atx = 5 (Easy)
V4
3, if x=—
4 2
. . o, if x<2 .
18. Find the value of k if f (x) = is continuous atx=2. (Easy)
3, if x>2
. i kx+1, if x<rm | i
19. Find the value of k so that the function f (x) = i ,is continuous atx =7 . (Easy)
cosx, if x>«
) ) kx+1, if x<5
20. Find the value of k so that the function f (x) = . ,is a continuous at X=3. (Easy)
3x-5, if x>5 '
. 5, if x<2 . . .
21. Find the values of aand bsuch that ) =dax+b, if2<x<1o 182 continuous function.(Average)
21, if x>10
1
22. Ifx\J1+ y + yJ1+x =0, for —1<x<1 and x # y. prove thatd— = (Average)
dx (1+x)
. dy . x>-3 X2
23. Find o ify= (x) + (x—3) , forx>3. (Average)
X
dy
24. Find— , if X’ +y" =1. (Average)
dx
d *(a+
25. Ifcos y = xcos(a+y), with cosa#=*l prove that & M. (Easy)
dx sina
26. Ifx=acos’@and y = asin’0, prove that Y__ (Average)
dx X
. ody . t .
27. Find e if x =a| cost+log tanE ,y=asint. (Average)
x
FIVE MARKS QUESTIONS
2
1. If y=3€" +2¢”, then prove that d g} - %+ 6y=0. (Easy)
x X
2
2. Ify= sin” x, then prove that (1 —xz)d—); —xﬂ =0. (Easy)
dx dx
. d’y
3. If y=5cosx—3sinx, then prove that —-+y =0. (Easy)
X
2
4. Ify=cos™ x, find el in terms if y alone (Average)
5. If y=3cos(logx)+4sin(logx), show that x? yo+xy+y=0. (Easy)
2
6.1f y=Ae™ +Be™, prove that ay_ (m+ n)d_y +(mn)y = 0. (Easy)
dx? dx
7. If y=500e’* +600¢ ", show that y, =49y. (Easy)
2
d d*y (d
8.1f ¢ (x + 1) =1, Prove that L A— hence prove that —;j | & . (Average)
dx dx dx
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9.If y= (tan’1 x)2 , show that (1+x°)"y, +2x(1+x%)y, =2. (Easy)
2
10. If y=¢"* *, -1<x<1, show that(1—x*) d J;—xﬂ—azy =0. (Difficult)
dZ
12.If x = a(cost+tsint)and y =a(sint—tcost), find 7 J; (Difficult)
X
3
1+, 2
13.If (x—a)2 +(y—b)2 =c’, for some ¢ >0, prove thatu (Difficult)

2
is a constant independent of a and b.
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CHAPTER -06
APPLICATION OF DERIVATIVES

MCQ /FB questions:

1.

10.

11.

12.

13.

14.

15.

The rate of change of the area of a circle with respect to its radius r when (Average)
r = 5cm is.... cm?/cm.

A)10rm B)12~x C)8n D)llm

The rate of change of the area of a circle with respect to its radius r when r = 4 cm is....
....mcm? /cm. (Average)
A)10 B)12 C)8 D)11

The total revenue in Rupees received from the sale of x units of a product is given by

R (x)=13x?% + 26x — 15, then the marginal revenue when x= 1 is ....... Rupees (Difficult)
A)26 B)13 C)52 D)104

The total revenue in rupees received from the sale of x units of a product is

R (x) = 3x% + 36x + 5, then the marginal revenue when x= 15 is ....... Rupees (Difficult)
A)l116 B)96 C)90 D)126

The radius of circle is increasing at the rate of 0.7 cm/sec, then the rate of increase of its
circumferenceis __ mcm/sec (Easy)
A)2 B)1.4 C)0.7 D)4.9

The radius of an air bubble is increasing at the rate of %cm /s, then the volume of the bubble
increasing when the radiusis 1 cmis ____cc/sec (Average)
A2m B) 2 C)2n D)8m

The function f(x)=cosxis increasing in the interval...... (Average)
A)(O, g) B)(0, ) C) (g, T[) D)(m, 2m)

The function f(x)=3x+17is strictly increasing on ....... (Average)
A) (=00, ) B)(0, ) C)(=c0,0) D)(0,3).

The interval in which y = x’¢ ™~ is increasing is........ (Difficult)
A)(=20,0) B)(-0,0) U (2,)  C)(2,%) D)(0,2)

The interval in which y = x*e ™ is decreasing is........ (Difficult)
a)(—,0) B)(=,0) U (2,0)  C)(2,0) D)(0,2)

The minimum value of |x| in Ris...... (Easy)

A) O B) 1 C) 2 D) does not exist.

The maximum value of the function f(x) = | x| is.... in R. (Average)
A)O B) 1 C) 2 D) does not exist.

The maximum values of the function given by fix) = x, x € [0, 1] is ...... (Easy)
A)O B) 1 C) 2 D) does not exist.

The minimum values of the function given by fix) = x, x € [0, 1] is ...... (Easy)
A)O B) 1 C) 2 D) does not exist.

For a function ‘f’ defined on an interval I if f'(c) =0 and f"(c) >0 for some c €/ then at ‘¢’ the
function f attains __ (Average)
A) the absolute maximum value B) the absolute minimum value

C) a local maximum value. D) a local minimum value.
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A stone is dropped into a quiet lake and waves move in circles at a speed of 4cm per
second. At the instant, when the radius of the circular wave is 10 cm, the enclosed area is

increasing at the rate of ___ cm?/sec (Average)
A)20m B)40n C)80r D)60

Point of minimum value of the function given by f(x) = |x| isx=___ (Average)
A)l B)2 C)0 D) does not exist

The number of points of local maxima and local minima of the function fgiven by
fi)=x3-3x+3 is (Average)
A)O B)1 C)2 D) 3.

The absolute maximum value of the function fgiven by f(x) = x3 ,x€ [-2, 2] is=___ (Average)
A)-2 B)2 C)0 D)8.

The function fgiven by f(x) = x2 — x + 1 is. (Average)

A) neither strictly increasing nor decreasing on (- 1, 1) B) decreasing on G, 00)

C) increasing on (—oo,) D) increasing on (—00, %)

Which of the following functions is decreasing on (O,g) (Average)
A) cosx B) sinx C) cos 3x D) tan x

The function fgiven by f(x) = x?+ ax + 1 is increasing on [1, 2], then (Difficult)
A)a<-2 B)a<?2 Cla>-2 D)a<0

The function fgiven by f(x) = log|sinx|is increasing on (Difficult)
4) (0.3) B)(0, ) o3.n) D)(Z, 2m)

A cylindrical tank of radius 10 m is being filled with wheat at the rate of 314cubic

meter per hour. Then the depth of the wheat is increasing at the rate of (Average)
A)l m/h B) 0.1 m/h C)1.1m/h D) 0.5 m/h

The maximum and minimum values of the function |sin4x + 3| are respectively (Difficult)
A)1,2 B)4,2 C)2,4 D)-1,1

On which of the following intervals is the function fgiven by f(x) = x1°° + sin x-1

decreasing? (Difficult)
A)(O, g) B)(0,1) C)G,n) D) none of these.

If a function f is such that f/ (c) = 0 and f//(c) < O for some ‘¢’ on an interval T’, then

at c the function f attains (Easy)

A) the absolute maximum value B) the absolute minimum value

C) a local maximum value D) a local minimum value

The edge of a cube is increasing at the rate of 5cm/sec. How fast is the volume of the cube

increasing when the edge is 12cm long (Average)
A)432cm’ / sec B)2160cn’ / sec C)180cn’ / sec D) None of these

The radius of an air bubble is increasing at the rate of 1cm/s, then the volume of the

bubble increasing when the radius is 1lcm is Tce/sec (Average)
Minimum value of f(x) = |[x + 2| - 1 is (Average)
Local maxima of f(x) = sin x + cosx, 0 <x<m is (Average)
If x is a real, the minimum value of x? — 8x + 17 is (Difficult)
The maximum value of sinx.cosx is (Average)
If x+y=10, then the maximum value of xy (Average)
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Assertion (A) : The function f(x) = x2 is decreasing in the interval (0, «)

Reason (R) : Any function y = f(x) is decreasing, if & _, (Difficult)
X

A) A is false but R is true B) A is false and R is false

C) A is true but R is false D) A is true and R is true.

Statement-1 : Intervals in which the function f(x)=x’-4x+6 is increasing is (2, ).

Statement-2: Let f be continuous on [a, b] and differentiable on the open interval (a, b).
Then fis an increasing function in [a, b] if f '(x) > O for each x € (a, b). (Difficult)
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is false.

Assertion (A): A particle moving in a straight line covers a distance of x cm in t

seconds, where x =¢" +3¢* —6¢+18 . The velocity of particle at the end of 3 seconds is 9cm/s

Reason (R): Velocity of the particle at the end of 3 seconds is z—f att =3 (Difficult)
A) A is false but R is true B) A is true and R is false
C) A is true and R is true D) A is false and R is false

Statement-1: The function f (x) = x3 — 12x is increasing in (— o, — 2) U (2, ).

Statement-2: For increasing function fin an open interval I , f'(x) > O for all x € I. (Difficult)
A) Statement 1 is true and Statement 2 is false

B) Statement 1 is false and Statement 2 is true

C) Statement 1 is true and Statement 2 is true

D) Statement 1 is false and Statement 2 is false

Assertion (A): The maximum value of the function f(x) = x5 , x € [-1, 1], is attained at its critical
point, x = 0.

Reason (R): The local maximum or local minimum values of a function can only occur at

turning points. (Difficult)
A) A is false but R is true B) A is false and R is false
C)A is true but R is false D) A is true and R is true.

Statement-1: The rate of change of area of a circle with respect to its radius r when
r=6cmis 12 cm? /cm.

d.
Statement-2 : Rate of change of area of a circle with respect to its radius r is P where A is
r

the area of the circle. (Difficult)
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1

D) Statement 1 is false and Statement 2 is false.

The point of inflection for the following graph is 1"
(Difficult)
T T = ‘57 0 g
(A) =5 B) -
-1
C)o D) point of inflection does not exist
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The value of x for local maxima, local minima and inflection
for the following graph of y = f(x) respectively are (Difficult) /*"““\Q\\\

A)-3,3 1 =
4 =3 =] = ™2 3 4

B) -3, 3,0 i

C)-1,0,1

D)-3,1, 3

Assertion (A): The maximum value of the function flx) = x3, x €[-1, 1], is attained at its end
point, x = 1.

Reason (R): The function f{x) = x3 is an increasing function in [-1, 1]. (Difficult)
A) Both A and R are true and R is the correct explanation for A

B) Both A and R are true but R is not the correct explanation for A.

C) A is false but R is true. D) Both A and R are false.

The absolute maximum value of y = x3- 3x +2in 0 < x < 2 is (Average)
A) O B) 2 C) 4 D) 6

The function f(x) = x + cos x ( for x#nm ) is (Difficult)
A) Always increasing B) Always decreasing

C)Increasing for a certain range of x D) None

Let the f: R — R be defined by f(x) = 2x + cos x, ( for x#nn ) then (Difficult)

1. f has a maximum value at x =0 2. f is an increasing function 3. fis a decreasing function
Which of the above statements are correct?
A) 1 only B) 2 only C) 3 only D) All 1, 2 and 3.

47. Consider the function

1.fx) = e™* 2. f(x) = x? —sinx 3.f(x) = Va3 +1

Which of the above functions is/ are increasing in [ 0,1 | (Difficult)
A) 2 only B) 2 and 3 only C) 3 only D) 1 and 3 only.

48. The point(s) on the curve y = x?, at which y-coordinate is changing four times as fast as

x- coordinate is/are (Average)

A) (4, 16) B) (2, 4) C) (-2, 4) D) (2, 4), (-2, 4).

49.The function f(x) = x5 - 5x* + 5x3 — 1 has (Average)
A) 1 critical point B) 2 critical points C) 3 critical points D) 4 critical points

50. The volume of a sphere is increasing at the rate of m cm3/sec. The rate at which the radius
is increasing is_____, when the radius is 3cm. (Average)
A) 3—16cm/sec B) 36cm/sec C) 9 cm/sec D) 27cm/sec

51. The function f(x) = x* decreasing in (Average)
A) (0, ¢) B) (0, «) C) (0, f) D) (0, 1).

52. For the figure given below, consider the following statements 1,2 and 3 (Difficult)
Statement 1: f has local maximum values atx=C, E, G y

Statement 2: f has local minimum values at x =D, F, H
Statement 3: f has neither local maximum nor local
minimum value at x = D, 1.
A) Statement 1 is true and Statement 2 and 3are false.

B) Statement 1 and 2are true but Statement 3 is false. =)
C) Statement land 3are true but Statement 2 is false. [\ P /
D) Statement 2and 3are true but Statement 1 is false. | A \]y D E EFiliG \{I/I X
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53. For the figure given below, consider the following statements 1 and 2 (Difficult)
¥
/_\ y=£C0)
N
a c W e f b

Statement 1: The absolute maximum value of the function y= f(x), x € [a, b], is f(e)
Statement 2: The absolute minimum value of the function y= f(x), x € [a, b], is f(d)

A) Statement 1 is true and 2 is false. B) Statement 1is true and 2 is true
C) Statement land 2 are false. D) Statement 1 is false and 2 is true.
54. For the figure given below, consider the following statements 1 and 2 (Difficult)

55.

56.

57.

58.

59.

T b\“/“\(

Statement 1: The function y = f(x) is decreasing in the interval(b, ¢).
Statement 2: The absolute minimum value of the function y = f(x), x € [a, {], is f(a).

A) Statement 1 is true and 2 is false B) Statement land 2 are true

C) Statement land 2 are false D) Statement 1 is false and 2 is true

The function f(x) = tanx — x (Average)
A) always increases B) always decreases

C) never increases D) sometimes increases and sometimes decreases.
The maximum value of 3sinx + 4 cosx is (Average)
A) 25 B) 5 C1V5 D) V7.

Statement 1 : The function y =e™ is ever increasing in the set of real numbers R.
Statement 2 : The function y = log.x is ever decreasing in (0, «). (Difficult)

A) Statement 1 is false and Statement 2 is true
B) Statement 1 is true and Statement 2 is false
C) Both Statements 1 and 2 are true D) Both Statements 1 and 2 are false.
Consider the function f given by f(x) = —x?
Statement 1: The function f is strictly increasing in (—x,0).
Statement 2: The function f is neither increasing nor decreasing in (—oo,©). (Difficult)
A) Statement 1 is false and Statement 2 is true
B) Statement 1 is true and Statement 2 is false
C) Both Statements 1 and 2 are true D) Both Statements 1 and 2 are false.
Consider the function f given by f(x) = (x — 1)3
Statement 1:x = 1 is a point of inflection of f.
Statement 2: An interior critical point which is neither a point of local maxima nor a point
of local minima is a point of inflection. (Difficult)
A) Statement 1 is false and Statement 2 is true
B) Statement 1 is true and Statement 2 is false
C) Statement 1 is true, statement 2 is true and statement 2 is a correct explanation for
statement 1
D) Statement 1 is true, statement 2 is true and statement 2 is not a correct
explanation for statement 1.
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60. Consider the function f given by f(x) = |x| + 3

Statement 1: The critical point of f is 0.

Statement 2: Local minimum value of fatx =0 is 3. (Difficult)
A) Statement 1 is false and Statement 2 is true

B) Statement 1 is true and Statement 2 is false

C) Both Statements 1 and 2 are true

D) Both Statements 1 and 2 are false

TWO MARK QUESTIONS

1.

2.

10.

11.

12.

13.
14.

The radius of a circle is increasing at the rate of 0.7 cm/s. What is the rate of increase of its
circumference? (Average)

The total cost C(x) in Rupees, associated with the production of x units of an item is given by

C(x) =0.005x° —0.02x> +30x +5000. Find the marginal cost when 3 units are produced, where by
marginal cost we mean the instantaneous rate of change of total cost at any level of output.
(Average)
The total revenue in Rupees received from the sale of x units of a product is given by
R(x)=3x"+36x+5. Find the marginal revenue, whenx =5, where by marginal revenue

we mean the rate of change of total revenue with respect to the number of items sold at an
instant. (Average)
The total cost C(x)in Rupees associated with the production of x units of an item is given by

C(x)=0.007x’ —0.003x” +15x +4000 .Find the marginal cost when 17 units are produced.

(Average)
The total revenue in Rupees received from the sale of x units of a product is
given by R(x) =13x*+26x+15. Find the marginal revenue whenx=7. (Average)
The total revenue in Rupees received from the sale of x units of a product is given by
R(x)=3x"+36x+5. Find the marginal revenue, when x=15. (Average)

The total cost C(x) in Rupees, associated with the production of x units of an item is

given by C(x) = 0.005 x3 — 0.02 x%+ 30x + 5000. Then the marginal cost when 3 units are
produced, where by marginal cost we mean the instantaneous rate of change of total cost at
any level of output,is (Difficult)
The radius of a circle is increasing uniformly at the rate of3 cm/s . Find the rate at which the
area of the circle is increasing when the radius is10 cm . (Easy)
Find the rate of change of the area of a circle with respect to its radius » when r =6 cm.(Easy)
A stone is dropped into a quiet lake and waves move in circles at a speed of 4cm per second.
At the instant, when the radius of the circular wave is10 c¢m, how fast is the enclosed area

increasing? (Average)
Show that the function given by f(x)=7x—3is increasing on R . (Easy)
Show that the function f given by f(x)=x’—3x>+4x,x€R is increasing on R . (Average)
Find the interval in which the function f given by f(x)=2x> —3x is increasing. (Easy)

Show that the function given by f(x)=cosx is
(i) decreasing in (0, ) (i) increasing in (7, 2x)

(iii) neither increasing nor decreasing in (0,27) (Each sub question carries 2 marks) (Easy)
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15. Show that the function given by f(x)=3x+17 is increasing on R. (Easy)
16. Show that the function given by f(x)=e”" is increasing on R. (Average)
17. Show that the function given by f(x)=sinx is

. . . T . . ﬂ-
1) 1Increasing in , = 11 ecreasing in| —,
(i) (0.3) (id) d 37

(iii) neither increasing nor decreasing in (0, 77) (Each sub question carries 2 marks) (Easy)

18. Find the intervals in which the function f given by f(x)=2x" —3x is

(i) strictly increasing. (ii) strictly decreasing (Each sub question carries 2 marks) (Average)
19. Prove that the logarithmic function is increasing on (0,0). (Easy)

). (Easy)

(]

20. Show that the function given by f(x)=cos2x is decreasing in (0,

2
21. Show that the function given by f(x)=cos3x is decreasing in (0, g) (Easy)
22. Show that the function given by f(x)=tanx is increasing in (O, g) (Easy)
23. Prove that the function 7 given by f(x) = x3 — 3x2 4+ 3x — 100 is increasing in R. (Average)
24. Prove that the function f* given by f(x)=x’¢™" is increasing in (0,2). (Average)
25. Find the maximum and the minimum values of the following functions f given by

(i) f(x)=x",xeR. (ii) f(x)= |x , XeR (iii) f(x)=x, x<(0,1) (Average)

(Each sub question carries 2 marks)
26. Prove that the following functions do not have maxima or minima.

(i) g(x)=logx (ii) f(x)=¢" (i) 7(x)=x +x" +x+1 (Average)
(Each sub question carries 2 marks)

27. Tt is given that at x =1, the function f(x)=x"—~62x"+ax+9 attains its maximum value, on the

interval [0,2]. Find the value of a’. (Difficult)
28. Find all points of local maxima and local minima of the following functions f given by

(i) f(x)=x"-3x+3. (ii) f(x)=2x—6x>+6x+5

(Each sub question carries 2 marks) (Average)
29. Find local minimum value of the function f given by f(x)= 3+[x, xeR (Easy)
30. Show that the function given by f(x)= log x has maximum atx=e. (Average)

31. At what points in the interval [0,27], does the function sin2x attain its maximum value?

(Average)
THREE MARK QUESTIONS
1. A balloon, which always remains spherical on inflation, is being inflated by pumping in 900
cubic centimeters of gas per second. Find the rate at which the radius of the balloon increases
when the radius is 15 cm. (Average)

1
2. The radius of an air bubble is increasing at the rate of > cm/s . At what rate is the volume of the
bubble increasing when the radius islcm ? (Average)
3
3. A balloon, which always remains spherical, has a variable diameter5(2x+ 1).

Find the rate of change of its volume with respect to x. (Average)
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The length x of a rectangle is decreasing at the rate of 3 cm/minute and the width y is increasing
at the rate of 2 cm/ minute. Whenx =10 cm and y =6 cm, find the rate of change of the
perimeter. (Average)
The length x of a rectangle is decreasing at the rate of 3 cm/minute and the width y is increasing
at the rate of 2 cm/ minute. Whenx =10 cm and y =6 cm, find the rate of change of the area of
the rectangle. (Average)
The length X of a rectangle is decreasing at the rate of 5 cm/minute and the width y is
increasing at the rate of4 cm/ minute. When x= 8 cmand y =6 cm , find the rates of

change of the area of the rectangle. (Average)
The length X of a rectangle is decreasing at the rate of 5 cm/minuteand the width y is
increasing at the rate of4 cm/ minute. When x= 8 cmand y =6 cm, find the rates of

change of the perimeter. (Average)

The volume of a cube is increasing at the rate of 8 cm® | s . How fast is the surface area

increasing when the length of an edge is12 cm? (Difficult)
The volume of a cube is increasing at a rate of 9 cubic centimeters per second. How fast is the
surface area increasing when the length of an edge is 10 centimeter? Average)

An edge of a variable cube is increasing at the rate of 3 cm/s . How fast is the
volume of the cube increasing when the edge is 10 cmlong? (Average)
A car starts from a point P at time ¢ =0 seconds and stops at point Q. The distance x, in

meters, covered by it, in ¢ seconds is given by x =¢* (2—%) .

Find the time taken by it to reach Q (Difficult)
Find the intervals in which the function 7 given by f(x) =x" —4x+6 is

(i) strictly increasing (ii) strictly decreasing (Easy)
Find the intervals in which the function f given by f(x)=4x" —6x" —72x+30is

(i) strictly increasing (ii) strictly decreasing (Average)

Find intervals in which the function given by f(x)=sin3x, x e [0,%} is

(i) increasing (ii) decreasing (Easy)
Find the intervals in which the function f given by f(x)=2x’ —3x> —=36x+7 is

decreasing. (Average)
Find the intervals in which the function f given by 10 —6x —2x’is

(i) increasing (ii) decreasing (Average)
Find the intervals in which the function f given by6—9x—x* is increasing. (Average)
Prove that the function f given by f(x)=x>—-x+1 is neither increasing nor

decreasing on(-11). (Average)

Show that the function given by £(x)=x'" +sinx—1 is
T
(i) increasing in (0,1) (ii) increasing in (E’ﬂ j (iii) increasing in (O, g) (Average)

Find the least value of ‘a’such that the function f given by f(x)=x* +ax+1 is
increasing on(1,2). (Average)
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Prove that the function f given by f(x) =log(sin x) is
. . s . T
increasing on (O, 5) and decreasing on (E’E j (Average)
Prove that the function f given by f(x) =log(cos x) is
. s . . T

decreasing on (0, E) and increasing on (E’ﬂ j (Average)
Find the intervals in which the function f given by f(x)=sinx+cosx, 0<x<2ris
increasing or decreasing. (Average)
Find the intervals in which the following functions are increasing or decreasing:

(i) —2x° —9x* —12x+1 (i) (x+1)°’(x-3)’. (Difficult)

Show that y =log(l1+ x)— 22x , x >—1, is an increasing function of x throughout its domain.
+x

(Difficult)
Find the values of x for which y =[x(x—2)]" is an increasing function. (Average)
Prove that y = _4sinf @ is an increasing function of #in {O,Z] (Difficult)
(2+cos ) 2
L : : : . 3 4 45 L, 36 : :
Find intervals in which the function given by f(x)= Ex —gx —3x +?x+11 is (Difficult)
(a) increasing (b) decreasing.
Show that the function f given by f(x)=tan"' (sinx+cosx), x > Ois always an
increasing function in(O,%j. (Difficult)
. . . . . . 4sinx—2x—xcosx ,
Find the intervals in which the function f given by f(x)= is
2+cosx
(i) increasing (ii) decreasing. (Difficult)
Find the intervals in which the function f given by f(x)= X+ %, x#0 is
X

(i) increasing (ii) decreasing. (Average)
Find local maximum and local minimum values of the function f given by
F(x)=3x"+4x" —12x +12. (Average)
Find the maximum and minimum values, if any, of the function given by (Easy)
(i) f(x)=Q2x=1)"+3 (ii) f(x)=9x" +12x+2 (iii) f(x)=—(x-1)"+10
(iv) g(x)=x"+1 (v) f(x)=|x+2]-1 (vi) g(x)=—|x+1/+3
(vii) /(x)=sin(2x)+5 (viii) A(x)=|sin4x+3[+5 (ix) A(x)=x+1, xe(=11)

(Each sub question carries 3 marks)

Find both the maximum value and the minimum value of 3x* —8x* +12x* —48x+25 on

the interval [0,3]. (Difficult)
Find two positive numbers whose sum is 15 and the sum of whose squares is minimum.
(Average)
Find two numbers whose sum is 24 and whose product is as large as possible. (Average)
Find two positive numbers x and y such that x+ y =60and xy3 is maximum. (Difficult)
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Find two positive numbers x and y such that their sum is 35 and the product X2 y5 isa

maximum. (Difficult)
Find two positive numbers whose sum is 16 and the sum of whose cubes is minimum
(Difficult)

Find the local maxima and local minima of the function g(x) = x’ =3x. Also find the local

maximum and the local minimum values. (Average)

Find the local maxima and local minima of the function f(x) = x". Also find the local maximum

and the local minimum values. (Average)
2

Find the local maxima and local minima of the function g(x) = g +—,x>0.
X

Also find the local maximum and the local minimum values. (Average)
Find the local maxima and local minima of the function f(x) =sinx—cosx, 0 <x <27 .

Also find the local maximum and the local minimum values. (Average)
Find the local maxima and local minima of the function f(x) =xv1—x, 0 <x < 1.
Also find the local maximum and the local minimum values. (Difficult)
1

Find the local maxima and local minima of the function g(x) = — 5

X+
Also find the local maximum and the local minimum values. (Average)
Find the absolute maximum value and the absolute minimum value of the function
f(x)=(x=1)"+3, xe[- 3,1]. (Average)
Find the absolute maximum value and the absolute minimum value of the function
f(x)=x", xe[-2,2]. (Average)

Find the absolute maximum and minimum values of a function f(x)=2x’—15x" +36x+1on the
interval [1,5]. (Average)
Find the absolute maximum value and the absolute minimum value of the function
f(x)=sinx+cosx, xe[0,r]. (Average)

Find the absolute maximum and the absolute minimum values of the function f given by

f(x)= cos? x +sin x, x€[0,7x]. (Difficult)

Find the maximum profit that a company can make, if the profit function is given by

p(x)=41-72x—-18x’ ' (Average)

Find the maximum value of 2x’ —24x+107 in the interval [1,3]. (Average)

Find the maximum and minimum values of x+sin2xon [0,27]. (Average)
1-x+x7

For all real values of x, find the minimum value of m (Difficult)

ADDITIONAL QUESTIONS

L

A water tank has the shape of an inverted right circular cone with its axis vertical and vertex

lowermost. Its semi-vertical angle is tan‘l(O.S) . Water is poured into it at a constant rate of 5

cubic meter per hour. Find the rate at which the level of the water is rising at the instant
when the depth of water in the tank is 4m. (Difficult)
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A sand is pouring from a pipe at the rate of 12cm3/s. The falling sand form a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the base.

How fast is the height of the sand cone increasing when the height is 4cm ? (Difficult)
A ladder Smlong is leaning against a wall. The bottom of the ladder is Pulled along the ground,
Away from the wall at the rate of 2m/sec . How fast is its height on the wall decreasing when

the foot of the ladder is 4 m away from the wall? (Difficult)
A ladder 24 feet long leans against a vertical wall. The lower end is moving away at the rate of
3feet/sec. find the rate at which the top of the ladder is moving downwards, if its foot is 8feet

from the wall. (Difficult)

A man of height 2 meters walks at a uniform speed of 5 km/hour, away from a lamp post which
is 6 meters high. Find the rate at which the length of the his shadow increases. (Difficult)

A particle moves along the curve 6y = x> +2. Find the points on the curve at which the

y —coordinate is changing 8 times as fast as the x— coordinate. (Average)

If length of three sides of a trapezium other than base are equal to 10cm, then find the area of
the trapezium when it is maximum. (Difficult)
Prove that the radius of the right circular cylinder of greatest curved surface area which

can be inscribed in a given cone is half of that of the cone. (Difficult)

An Apache helicopter of enemy is flying along the curve given by y = X+7.A soldier,
placed at (3,7), wants to shoot down the helicopter when it is nearest to him.

Find the nearest distance. (Difficult)
A square piece of tin of side 18 cm is to be made into a box without top, by cutting a square
from each corner and folding up the flaps to form the box. What should be the side of the
square to be cut off so that the volume of the box is the maximum possible. (Difficult)
A rectangular sheet of tin 45 ecm by 24 cm is to be made into a box without top, by cutting off
square from each corner and folding up the flaps. What should be the side of the square to be
cut off so that the volume of the box is maximum ? (Difficult)
Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum
area. (Difficult)
Show that the right circular cylinder of given surface and maximum volume is such that its
height is equal to the diameter of the base. (Difficult)
A wire of length 28 m is to be cut into two pieces. One of the pieces is to be made into a square
and the other into a circle. What should be the length of the two pieces so that the combined
area of the square and the circle is minimum? (Difficult)

8
Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is >7 of

the volume of the sphere. (Difficult)
Show that the right circular cone of least curved surface area and given volume has an altitude

equal to \/5 time the radius of the base. (Difficult)
Show that the semi-vertical angle of the cone of the maximum volume and of given slant height

is tan" 142 . (Difficult)
An open topped box is to be constructed by removing equal squares from each corner of a 3

meter by 8 meter rectangular sheet of aluminum and folding up the sides. Find the volume of
the largest such box. (Difficult)
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2 2
19. Find the maximum area of an isosceles triangle inscribed in the ellipse x_2 +y_2 =1 with its
a b

vertex at one end of the major axis. (Difficult)
20. The sum of the perimeter of a circle and square is k, where k is some constant . Prove that the

sum of their areas is least when the side of square is double the radius of the circle. (Difficult)
21. A window is in the form of a rectangle surmounted by a semicircular opening. The total

perimeter of the window is10 m . Find the dimensions of the window to admit maximum light

through the whole opening. (Difficult)
22. Show that the altitude of the right circular cone of maximum volume that can be inscribed in a
sphere of radius ris 37 . (Difficult)
3
23. Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of
radius R is ZTI; . Also find the maximum volume. (Difficult)
24. Find the point on the curve X2 =2 y which is nearest to the point (0,5) . (Average)
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CHAPTER -7
INTEGRALS
MCQ /FB questions:
L If [ f (x) dx = F(x)+C, then (Easy)
A) f(x) is called primitive or anti derivative B) ;—x (F(x))=fx)
C) F(x) is called Integrand D) C is any integer.
2. The anti-derivative of (\/E + %) is equal to (Easy)
1 1 2
A)§x§+2x5+c B)§x§+%x2+c
2 3 1 3 3 11
C)§x2+2x2+c D)5x2—5x2+c
3. [x2e*dx= (Average)
A)gex3+c B)%e"2+c C)%e"3+c D)%ex2+c
3/2 x 1) qy=
4 (x + 2e x) dx (Average)
5/2 5/2
A) ZXS + 2e* —log|x| + C B)ZX5 + 2e* + log|x| + C
5/2 5/2
C)Z—+ 2e* — log|x| + C D) — + 2¢* + loglx| + C.
5 [(x*2 +5) dx= (Easy)
5/3 5/3 5/2 5/2
A)Z—+C BJ"— + 5x +C C)Z—+5x+C D)™ — +C.
6. [(4e*+1) dx (Easy)
ex
A)de*+ 1+ C B) 4e* + C C)de* +x+ C D)Z+x+C
7. [(cosx —sinx)dx = (Easy)

A) sinx — cosx +C B) sinx + cosx + C

C) —sinx — cosx+C D) —sinx + cosx + C

8. j(2x —3cosx+e’)dx is (Average)
A) x? + 3sinx + e* + C B) x%2 — 3sinx + e* + C
C)x? + sinx +e* + C D) 2x% — 3sinx + e* + C
9. I (ax’ +bx +c)dx is (Average)
3 2 3 2 3 2 3 2
A) X+ 4ot B) L+ 4 ¢ O+ fex+C (D) &=+ 25 4 ox
3 2 3 2 3 2 3 2
10. I (1- x)\/;dx (Average)
3 5 3 s 3 5 3 E2
AZE_Z.c B 24 O _2 ¢ D22 1 ¢
2 s 3 5 3 2 2 2
. e 1 .
11. The anti-derivative of N .t x is equal to (Average)
1 a+x 1 x—a 1 X
A)—log E| +C B)slog | —|+C C)log|x + Vx? —a?|+ C D)sin 1Z+C
12. The anti-derivative of — (Easy)

1/a2_x2

A) sint >+ B) cos'>+C
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C)i sin_1§+ C+cC D) cosec‘lg +C
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13. The anti-derivative of

1
xax? -1 ’

A)sin"lx + C B)cos™lx + C
14. f(ﬁ[l—%j) dx =
x3 x3

15, fx2+2x+2 -
A)xtan '(x+1)+c
C) (x+Dtan1(x +1) +¢

x > 1 with respect to x

C)cosec™lx + C D) sec”lx+ C
x? x3

B)tan"l(x + 1)+ ¢
D)tan1(x) + ¢

16. The anti-derivative of sin2x with respect to x

A) cos2x+C B) %cost +C

17. [ cosec x (cosec x + cotx) dx =
A) —cot x —cosec x+ C
C)—cotx + cosecx + C

18. Itanz 2x dx is

2
sec x+X+C

A) sec2x - x +C B)

19. I—dx is

3
2x2

A) 2\/‘+3i2+c B) 2Vx — 2=+ C

C)—cos 2x + C D) —%cost +C

B)cotx — cosecx + C
D)cotx + cosecx + C

tan2
an2x +x+C

C)

_x +C D) tanZ(Zx)

3x2

C)2vx + =-+C

20. The anti derivative of x (3 + —) with respect to x.

A)x3+x%+C B) P,

21. > dx=

X +5x° -4
=

2
A) X +5x—4log|x2|+c B)>-+5x — = +C

-x"+x-1
2. j%dx i
x_
x3
A) x> +x+C BfS+x+C

23. j Jx(x® +2x+3)dx =

6X5/2 4X3/2 6X1/2

+C
5 3 1
6X7/2 4_X5/2 6X3/2
) +C
2 2 2

24. [ (22 = 3sinx+ 54/x)dx =

3
A) 2X

25 f(l smx)dx

cos?x
A)secx — tanx +C
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B)secx + tanx +C

C)3x3+2x%+C

2 2
C>+5x+-+C D +5r—=+C.

3 3 2
CYr—x+C DS +>+x+C

\6X7/2 4X5/2 6X3/2

+C
_ 5 3
\21x7/210x%/2  9x3/2 ic
I 2 2

3 3/2
B)Z%+ 3cosx+10%+ C
3
D)=~ + 3cosx + 10VX + C

CO)tanx — secx +C
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sin?x—cos?
26. * dx is equal to
f sin2x cos?x q

A) tanx + cotx + ¢
C) - tanx + cotx + ¢

27, [

x2 1 x? 1
A)Z—2+C B)S +5+C
28. Isec x(secx +tan x)dx =

A)secx — tanx +C

B) tanx + secx + C C)tanx — secx +C

(Average)
B) tanx + cosecx + ¢
D) tanx + secx + ¢
(Average)
2 2
O +z+C Dy —2+C
(Average)

D) — (secx + tanx) +C

29. The anti-derivative of sin 2x-4 e3* w .r. t x (Average)
A)%Szx - 4632 +C By 4? +C  C)2cos2x — 12e3* +C b) S 2 463j +C
30. I«/l +sin2xdx = (Average)
A)cos x — sinx +C B)sinx — cosx +C  C)sinx + cosx +C D) — (sinx + cosx) + C
2
31 [———dx= (Difficult)
cosec’x
A)secx — x +C B)tanx + x + C C)secx + x+C D)tanx — x + C
32 [ pdx = (Difficult)
A)cot(xe*) + C B)—cosec(xe*) + C C)—tan(xe*) + C D)—cot(xe*) + C
33 [ = (Difficult)
X+2 x+1
A)lg| |+C B)- log|x+2|+C log|x+1|+C D)= log| |+C
34. I&dx = (Average)
l+cosx
A) x—sinx+C B)x+sinx+C C)x +cosx+ C D)x —cosx +C
2
35 [ 1C:ssi:x dx = (Average)
A) x —sinx+C B)x+sinx+C C)x + cosx +C D)x — cosx +C
1
36. Iﬁdx = (Average)
sin” xcos” x

A) tanx — cotx + C B)tanx + cotx +C C()secx — cosecx+ C D) —cotx — tanx + C

2sinx—3cosx
37. | —/—/————dx=
chosx+3sinx

A) log(2cosx+3sinx)+C
C)-log(2cosx+3sinx)+C

38. j xzd_xm =

A) tan-l(f) +C

39, J.\/ax+bdx -

A2Vax +b+C Bl +C

o)
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(Difficult)
B) log(2cosx-3sinx)+C
D) - log(2sinx -3cosx)+C
(Easy)
C);log|—| +C D)log|r | +C
(Average)
3 3
C) &2 | ¢ D)X 4
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43.

44.

45.

46.

47.

48.

49.

50.

51
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. -1
J.%nzx)dx = (Average)
1+x
A)—cos(x? +1)+C B) cos(x?+ 1)+ C C)—cos(tan"lx) + C D)cos(tan™tx) + C
10x” +10" log, 10
¢ —dx= Average
I x'+10* ( &)
A)10 log|x1® + 10*| + C B)l—lolog|x10 +10%¥|+ C C)log|x® + 10*| + ¢ D)log|x® + 10*| + C
2 —3si
Iﬁdx = (Average)
cos” x
A)2tanx - 3 secx +C B)2tanx+3secx + C C)2tanx - 2secx+C D) 2secx -3tanx+C

| ([ _%j = (Difficult)

A= +log|x|+2x+C B)x?2+log|x|—2x+C
)7—log|x| +2x+C D)x?z—loglxl —2x+C
J' 14 x2dx= (Average)
A) %\/1 + x2 +%log|x +V1+x%|+C B)%Vl +x2 — %log|x +V1+x2|+C
0) §V1+x2+%log|x—\/1+x2|+C D)§v1+x2+%sin_1x+6
d.
[——- (Difficult)
X —6x+13
o x-3 1 1, . x-3 MER:.
A) tani(23) +C  Bllog| | +C C)stan(5) +C 22 +c
2
J. al Sdx = (Average)
I+x
A) 2tan-lx +C  B)log|1 + x?| +C C)tan-!(x) +C D)2 log|1 + x?| +C
1 2
J‘ (log x) d (Average)
x
3 2
2L 4 B)“Oj") +logx + C oL ic D) 2(logx)* + +C
tan~' x
© Sdx = (Average)
I+x
tan~1x 1 X 2 - 1
) ic B ) vC gemrec Diac
sin” x
I (Average)
VI-x°
A) m +C  Bp(sinix) +C C)% C D)(s‘” 9 4.
[ sec?(7 — 4x)dx= (Average)
A) tan(7 — 4x)+C B)-— %tan(7 —4x)+C C)itan(7 —4x) +C D)—isec(7 —4x)tan(7 — 4x) +C
cosx _
f T dx= (Average)
2
A) =4 B)2v1 + sinx+C CVI+sinx +C DI +sinx +C
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
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1
[——dx= (Difficult)
I-cosx
A) —cot x —cosec x+ C Bjcotx — cosecx + C C)—cotx + cosecx + C D)cotx + cosecx + C
Isin 2xcos3xdx = (Difficult)
in5 . 1 5
A) S”; X+ sinx +C B)E (—&SX + cosx) +C
C)COZSX +cosx + C D)% [— COZSX —cosx| + C.
J' ng_ldx = (Difficult)
Jxt -1
A)Vx?2 -1 +log|x+Vx2—-1|+C B)jVx?2 —1-log|x +Vx?2—-1|+C
3
C)g(x2 —1)2 +tlog|x + Vx2 = 1|+ C D)2Vx?2 —1-log|x + Vx?2 —1|+C
jxsin xdx = (Average)
A) xcos x—sin x+ C B)xcosx — sinx + CC)—xcosx +sin x + C D) xcosx + sinx + C
[eX(x® + 5x* + 1) dx (Average)
Ae*l x5+ ¢ B) 5x*e*+C Cle*x5 +C D) e*(x°>+ 1) + C.
I xe'dx is (Average)
A) xeX* +eX+C B) xeX —eX + C C) x+eX+C D)x?+eX + C
[x cos x dx = (Average)

A) xsinx +cos x+C B)xcosx — sinx + CC)xsinx —cosx + C  D)xsinx +cosx + C

3cosx+4

J.+dx = (Average)
sin” x
A) -3cosecx — 4cotx +C B)4cotx+3cosecx + C
C) -3cosecx + 4cotx +C D) 3cosecx — 4cotx +C
3
dex s (Average)
Jx
3 5 7/2 3/2
A) =+ 4 afx+C B)Z— + 2=+ 8Vx +C
5

7x7/2  9x3/2 2 ox3  3x3/2
O+ +5+C Dj—+=—+8Vx+C
flog x dx = Average

g g

2
A) xlogxk+x+C B)logx+x+C C) xlogx —x+C D)xlogx—x?+C
Iex sec x(1+tan x)dx = (Average)
A)e*secx + C B) e*sec®x + C C)e*tanx + C D) e*(1 + tanx) + C.
[ e*(sinx + cosx)dx= (Easy)
A)e*cosx + C B) e*sinx + C C)e*tanx + C D) e*(sinx + cosx) + C.
101

[e* (; — x—z) dx (Easy)
NS+ C B) xe* + C O +c D) x2e* + C.
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65. j x’e" dx = (Average)
1 . 1 & 1 e 1
A) e +C B) —e¢" +C C) —e" +C D) —e' +C
3 3 2 2
_ 1
66. [ e* (tan Tx + 1+x2) dx = (Easy)
A)tan"lx +¢ B) e*tan"lx + ¢
) exz +c D) none of these
1+x
67. [e*(sinx — cosx)dx = (Easy)
A) e*sinx + ¢ B) e*cosx + ¢
C) —e*sinx + ¢ D) —e*cosx + ¢
2x _1
6s. | © — dx- (Difficult)
e’ +1
A)log(e?* + 1)+ C B)log(e?* —1) + C C)log(e* —e™*)+C D)log(e*+e™) +C
1
69. dx = Difficult
J x—Jx ( )
A2log(vx —1)+C B> log(vx +1)+C  C)2log(vx+1)+C  D)2log(1—vx) +C.
1
70. Trlog dx = (Average)
A)2log(1+x)+C B)log(x + logx) + C C)log(1 + logx) + C D)2log(1 + logx) + C.
sinx _
71. | Troosz X = (Average)
-3 1 -1
A)_ log (1 + COSX) +C B) (1+cosx)3 C)1+cosx +C ) 1+cosx +C
72. If f(x) = tsintdt then f/(x) is (Difficult)
(A)cosx + x sinx (B)x sinx (C)x cosx (D) sinx + x cosx.
73 i dx (Easy)
. = as
6452 Y
(a) 2 (B) 5 (€)% (D) ==
VI3[ 1
74. [ (1+x2) dx = (Average)
T 2m b4 s
(sz) 3 (B) 5 ©) 3 (D)
= 1 .
75. 3 (5m) dx = (Difficult)
T T T T
(A) 5 B) 5, © < (D)
* xdx
76. _[ = (Average)
o X" +1
A)2log2 B); log 2 C);logs DJ; log 50.
77. fol xe*dx = (Average)
(A) e—1 (B) 1 (C) —1 (D) 2e — 1
T . x ) X
78. | (sin” ——cos” —)dx = Average
{ (sin”~—cos™ ) (Average)
A)0 B) 1 C)-1 D) —2.
79. f_11x17cos4x dx = (Easy)
(A) 1 (B) —1 (C) 0 (D) 17
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80. f_ll(x3 + xcosx + tan®x)dx =

(a) 1 (B) —1 (C) 0 (D) 8
81 [ 1dx =

(A) 1 (B) -1 (&RY (D) 2
82. f_11 sin®xcos*x dx =

(a) 1 (B) —1 (C) 0 (D) 2

/2
83. J. sin’ xdx =

—/2

(A) 1 B) -1 (ORY (D) 7
84. The integral of 2xsin(x? + 1) with respect to x is

(Average)

(Average)

(Average)

(Easy)

(Average)

(A2cos(x?+1)+C  (B)cos(x*+1) +C (C)—cos(x*+1)+C (D)2cos(x?+1)+x?>+C

85. The integral of sin™!(cosx) is
1 _1 7 x? T x?
A)@+C B)cos™*(cosx) + C Czx—5+C D) —-5+C
86. [ xV1+ 2x?dx =
3 3
> 2\2 3 3 3
A= - @ +C B);(1+2x2)2+C C)z(1+2x%)z +C D) (1+ 2x2)2 + C
87. [(4x + 2)Vx? +x + 1dx =
3 3
AT +x+12+C  BE@?+x+1)2+4C C) 4VxZ+x+1 +C D)ﬁ+c
X
88. [ =dx =
1 3+2 1 3-2 1
A) glog|3_2§| +C B) glog|3+2i| +C  C)—8log|9 — 4x?| +C D)—:log|9 — 4x?| +C

89. Assertion(A): f_ll(x3 + sin®x)dx = 0
Reason(R): f(x) = x® + sin®x is an odd function.
A) A is false but R is true B) A is true and R is false
C) A is true and R is true D)A is false and R is false.

90. The equation of the family of curves in the
given figure is

A)y=[dx B) y = [ 2dx
CO)y = [ x*dx D) y = [ xdx
91. The equation of the family of curves in the " f )
given figure is
A)y=[dx B) y = [V3dx
1 /
C)y = [3xdx D)y—fﬁdx /

92. Statement 1 :Iex (cosx+ Sin x)dx =e'cosx+c
Statement 2: je" (f(x)+f1 (x))dx =e" f(x)+c

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true
C) Statement 1 is false and Statement 2 is true
D) Statement 1 is false and Statement 2 is false.
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2x
1+ x2

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1

D) Statement 1 is false and Statement 2 is false.

94. Assertion(A): f_ll (2)dx = 4

1
93. Statement 1: I dx =log ‘x2 + 1‘ +(C, Statement 2: J'mdx - 10g|f(x)| +C (Difficult)

/(%)

Reason(R): [° f(x)dx =2 [, f(x)dx, if f(x) isan even function (Difficult)
A) A is false but R is true B) A is true and R is false
C) A is true and R is true D) A is false and R is false.
95. Statement 1: The anti-derivative of secx w. r. t x is log|secx + tanx]|.
Statement 2: The derivative of log|cosecx — cotx| w. r. t is cosecx (Difficult)

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is false

96. [, 1dx = (Average)
97. foz[x] dx = (Average)
98. [eX(x3 + kx? + 10) dx = e¥(x® + 10) + ¢, thenk = (Average)
99. Match Column I with Column II (Difficult)
Column 1 Column II
a) fedx )T 4 C
b) [ e Zdx i) X" 4+ C
c) [ 2xeX dx iii) —e™ + C
Choose the correct answer from the options given below:
(A) a-i, b-ii, c-iii  (B) a-iii, b-ii, c-i (C) a-ii, b-iii, c-i (D) a-iii, b-i, c-ii.

100. Statement 1: The anti-derivative of (V1 + x2) with respect to x is
V1 +2 +%log|x +V1+ x|+ C.
Statement 2: The derivative of §v1 +x2 + %log|x +V1+x2|+C

with respect to x is V1 + x2 (Difficult)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false
101. Statement 1 : [ e*(1 — cotx + cot?x) dx = —e*cotx + ¢ (Difficult)

Statement 2: je" (f(x) + 1! (x))dx =e'f(x)+c
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true.

C) Statement 1 is false and Statement 2 is true.
D) Statement 1 is false and Statement 2 is false.
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102.

Statement 3: [ eXdx = e¥

Statement 1 :f_llxdx = 0.
Statement 2 :fa f(x)dx =0, if f(x) is an odd function

de"

X
=e
dx

Which of the above statements are correct?

(A) land 3 only

(B) 2 and 3 only

(C) 3 only

If [zsin®xdx = % and [2cos*xdx = E thenk =......

103. [ {c—[xDdx =........

104.

105.  Statement 1:[ ———dx = ~sec” 1( ) + C.
: ) xVxZ=a? a

Statement 2: The derivative of sec™! ( ) with respect to x is

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for

Statement 1

(Difficult)
(D) All' 1, 2 and 3.
(Average)
(Average)
w— (Difficult)

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for

Statement 1

D) Statement 1 is false and Statement 2 is false

106.

Statement 1 : The process of differentiation and integration are inverses of each other

Statement 2 : Two indefinite integrals with the same derivative lead to the same family of

Curves.

A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Statement 1 is true and Statement 2 is true

D) Statement 1 is false and Statement 2 is false

TWO MARKS QUESTIONS

1. Integrate with respect to x : tan?(2x — 3). (Average)

=2
sin” x
2. Findj.—dx

1+cosx

3. Find: J.x 16

4. Evaluate [ (\/E + %) dx

— \/%)2 dx.

Find: I xe'dx

Find [ (Vx

Evaluate [ xe(®*+1)dx
Find: [ (4" +1)dx

© %N S @

Find: I(axz +bx +c)dx

10. Find: f(7x6 + e3* \/%
x* +5x -4

11. Find: j dx

12. Find: J’ X A3xtd

NP
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(Difficult)

(Easy)

(Easy)
(Average)
(Average)

(Average)
(Easy)

(Easy)

) dx (Average)

(Average)

(Average)

13.

14.
15.
16.

17.
18.
19.

20.
21.

22,

23.

24.

(Difficult)
3 2
-x"+x-1
Find: Iudx (Average)
x-1

Find: j log xdx (Average)
Evaluate [ x2logx dx (Difficult)
Find: I\/ ax +bdx (Average)
Find: J e dx (Easy)
Find [Vx(3x’ +2x+3)dx  (Average)
Find I (2x—3cosx+e')dx  (Average)

Find J (2x* —3sinx + 5\/;)dx (Average)

Find fsecx (secx + tanx)dx (Average)

sec” x

Find I—dx (Average)
cosec’x

Find: Ism (cos x)dx (Difficult)

Find [+/1+cos 2xdx (Difficult)
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25.

26.

27.
28.
29.

30.
31
32.

33.

34.
35.
36.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.
57.

58.

59.

Find J. \J1—cos2xdx
Find J N1+ sin 2xdx

Evaluate: [(a*e*)dx
Evaluate: [(e21085¢¢x) dx
Evaluate: [(e* —x® +e®)d
Find [ -2 _
sin“x+cos<x

F df cos2 x—sin2a dx

cosx—sina

Find I 2xsin(x” +1)dx

Find I sin(tan™’ x)
1+ x°
Find 'f tan xdx

Find I cot xdx
Find I sec xdx

1+cos2x

Find: | (J} —%de

1-
sin x Ix

Find '[ tan™' (ﬂJ dx

Fmdj o5 x

4
Find I M?S—f_kdx
sm X

Find j dx

l1—cosx

2
Find j (logx)” ,

Find Isin xsin(cos x)dx

Find jsin(ax +b)cos(ax +b)dx (Difficult)

Find I (4x+2)\x* +x+1dx

Find JA

al dx
Jx+4
x+1

Find [ \/_

Find f

(2x+1)2 16
2

Find I—(2 30 )

F1ndI ,x>0,m#1

X ogx)

SUBJECT: 35 - MATHEMATICS

(Average)

(Average)

(Average)
(Average)
(Average)
(Difficult)

(Difficult)

(Average)

(Average)

(Average)
(Average)
(Difficult)

(Average)

(Difficult)

(Difficult)

(Average)

(Difficult)

(Average)

(Average)

(Difficult)

(Difficult)
(Difficult)

(Difficult)

(Average)

(Difficult)

(Difficult)

37.

38.

39.

40.

41.

42.

43.

44.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

Find J cos ecxdx

. 10x” +10" log, 10
Find :I i <
+10*
Find: j—
x —6x+13

Find: .[ x2e” dx
Find [223902,
cos” x

dx

3x* +13x—10
Find [,
1+cos2x

Find: I

Find j

dx
V5x2=2x

Findj9 X 2dx

—4x
Find J.izdx
ex

Find Ix 1+2x%dx

tan~! x

Find I le+ = dx

2x_1
Findj; s

Find [ tan’ (2x - 3)dx

Find J. sec’ (7 —4x)dx
(Difﬁcult)
sin” x
J1-x*
1
cos” x(1—tan x)°
Find J- 2cosx—351'nxdx
6cosx+4sinx

cos \/_
\/_
Find I /sin 2x cos 2xdx

COS x

\/1+smx

Find j cot x log sin xdx

Find j

Find '[

Find .[

Find j

(Difficult)

dx (Average)

(Average)
(Average)

(Average)
(Difficult)
(Difficult)

(Difficult)

(Difficult)

(Difficult)
(Difficult)

(Easy)

(Difficult)

(Difficult)

(Easy)

(Difficult)
(Difficult)
(Average)
(Difficult)

(Difficult)

(Average)
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74.
75.
76.
77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Find J. cos’xdx

Find I sin 2x cos 3xdx
Find I sin’xdx

Find J. log xdx

Find I e’ [sec x(1+tan x)] dx

) cos2x
Find I - ~dx
(sin x+cos x)

Find I tan ' xdx

Find I sin® x cos®xdx

Find I4dx

I+ 4x
—dx
J2-x)7+1
LN
\V9-25x7

Find j 1 +3xx4d

Find j

Find j

X

Find | x

d.
Vx® -1 .
x—zdx
Nxt+a®

Find j

Find [————— see
\/tan x+4
Find | ——
" J’\/szr2x+2
Find jd—
9x? +6x+5
FindJ.

\/7—6)c—x2
dx
w/(x—l)(x—2)
dx
\J8-3x—x’
dx
x*4+2x+2

Find I
Find I

Find J

SUBJECT: 35 - MATHEMATICS

(Average)
(Difficult)
(Difficult)
(Average)

(Difficult)
(Difficult)

(Average)

(Difficult)
(Average)

(Difficult)

(Difficult)

(Average)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Average)

(Average)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Average)

97.

98.
99.

100.
101.
102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

. dx
Find I m
Find I xsin xdx
Find J xsin 3xdx
Find Ixzexdx
Find I xlog xdx
Find I xlog2xdx
Find J. x° log xdx
Find I xsec”xdx

Find I x2 +2x+5dx

Find J- 3-2x—x%dx.

Find [\/4-x’dx
Find [1-4xdx
Find [\x® +4x+6 dr
Find [V +4x+1 dx
Find [1-4x—xdx
Find [V1+3x—x dx
Find [V +3xdx
Find [1+x7dx
Find [7-8x+x"dx

2
Find HH%dx

/2
Evaluate: I sin’ xdx
—r/2
21
Evaluate: [~ cos®xdx
/2
Evaluate: I sin’xdx
—r/2

b
Evaluate: I xdx

5
Evaluate: J‘ (x+1)dx

Evaluate: | x*dx

N — O

(Difficult)

(Average)
(Average)
(Average)
(Average)
(Difficult)
(Average)
(Difficult)
(Difficult)
(Difficult)
(Average)
(Difficult)
(Difficult)
(Difficult)
(Difficult)
(Difficult)
(Difficult)
(Average)

(Difficult)

(Difficult)

(Easy)

(Difficult)

(Easy)

(Easy)

(Average)

(Easy)
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123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

4
Evaluate: I (x* —x)dx

Evaluate: I e dx
-1

4
Evaluate: J‘ (x+e*)dx

¢ dx
Evaluate: I
0

16+ x*
3 dx
Evaluate : J- 3
1+ x
Evaluate:

J
0
3
Evaluate: I
2

/4

Evaluate: I sin 2xdx

/2

Evaluate: jcos 2xdx

0
/4
Evaluate: I tan xdx

1
Evaluate: I
0

(Average)

(Easy)

(Average)

(Average)

(Difficult)

sin® = —cos —)dx (Difficult)

(Average)

(Average)

(Average)

(Average)

(Average)

2
Evaluatej(4x3 —5x* +6x+9)dx (Average)
1

/4
Evaluate j sin 2xdx
0

THREE MARKS QUESTION

1.
2.
3.

(Average)

/2
136. Evaluate J. cos 2xdx

0
/2

137. Evaluate j cos? xdx

0

+ xdx
138. Evaluate I 5
o X" +1

1

139. Evaluate .[ xe* dx

0

2/3 dx
140. Evaluate j
0

4 +9x*

b xdx
141. Evaluate J. >
5 X" +1

/4
142. Evaluate J. sin’ xdx

-r/4
1

143. Evaluate _[ sin’ x cos” xdx

-1
/2

144. Evaluate J. sin’ xdx

—r/2

2z
145. Evaluate J. cos’ xdx

(Difficult)

(Difficult)

(Difficult)

(Average)

(Difficult)

(Average)

(Difficult)

(Easy)

(Easy)

(Difficult)

/2
146. Evaluate j (x* +xcos x+tan® x +1)dx

—/2

147. Find J. cos 6x+/1+sin 6xdx

Find the antiderivative of f(x)=4x’ — % such that f(2)=0
X

Find the antiderivative of F of f defined by f(x)=4x3-6, where F(0)=3

Find
-[x+xlogx

tan «/; sec \/;
Jx

Fi dj sin x dx
mn EE——
sin(x+a)

Find I

dx

Find
J 1 + tan x

Find I

dx
e +1

SUBJECT: 35 - MATHEMATICS

dx

(Average)

(Difficult)

(Difficult)

(Average)

(Difficult)

8. Find [ tan’(2x—3)dx
1

9. Find I dx

cos’ x(l —tan x)°

dx

10. Fmdj t
- anx

11. Find j dx

1+cotx

. Find J-(x+l)(x+logx)

Jeanx

13. Find
'[ sin x cos x

(Difficult)
(Difficult)

(Difficult)

(Average)
(Difficult)

(Average)

(Difficult)

(Difficult)

(Average)

(Difficult)
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14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

x’ sin(tan™" x*)

Find J. i

2
Find Imdx

Find I A/sin 2x cos 2xdx

sin x
dx

Find
I 1+cosx
sin x

Find | ———dx
-[ (1+cos x)*

dx

Find
I 1+cotx

. (sin” x —cos” x)
Find .[
sin” xcos” x

sin’ x +cos’ x
Find I—dx

sin® x cos’ x
Find J xNx+2dx

x+2

~ > . X
2x"+6x+5
x+3

J5- 4x +x°
Find j '—(x G D)

4x+1

N2xXP +x—

x+2

Véx—x’

x+2

NP +2x+3

Find jx—Hd
x°—2x-5

Find j

Find j

Find J'
Find j

Find J’

Find [——22 g

VXt +4x+10

ina |4
(x+1)(x+2)

x*+1

Fmdjz— X
(x+1)"(x+3)

2

X
Find d
ind | (D) +4)

SUBJECT: 35 - MATHEMATICS

dx

dx

(Difficult)

(Average)
(Average)

(Average)

(Average)

(Difficult)

(Average)

(Difficult)
(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Average)

(Difficult)

(Difficult)

(Difficult)

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51

52.

53. F

54.

55.

(3sing—2)cos ¢
5—cos’ ¢p—4sing
X +x+1
——dx
(x+2)(x2 +1)

Find j
Find _[

Find | (x+1)(x+2)

3x1

d¢

Find | (=) (x-2)(x— 3)
3x—1

i e

Fde.—dx
X +3x+2

2

Find I—d
x(1-2x)

Find J-—
(x +1)(x-1)
Find [ 2555,
x=x"—x+1
2x-3
> x
(x"—-1)(2x+3)
5x

Find I

3x-1

Findj - -

(1-sinx)(2—sinx)

ndJ‘ (xz2 +1)(x22 +2) i
(x"+3)(x" +4)

ind|—— 2
(x"+1D)(x"+3)

(Difficult)

(Difficult)

(Average)

(Average)

x (Difficult)

x (Difficult)

(Average)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

(Difficult)

x (Difficult)

(Difficult)

(Average)

(Difficult)
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(Difficult)
xdx
57. Find j— (Average)
(x 1)(x 2)
58. Find j = (Difficult)
x(x’ +1)
59. Find '[ xsin_ x (Average)
V1-x°
60. Findje sin xdx (Average)
61. Prove that (Easy)
[ (F@ +f1(0))dx = eXf(x) =c
62. Find J' xsin " xdx (Difficult)
63. Findjxtan‘lxdx (Difficult)
64. Find [xcos™ xdx (Difficult)
65. Find [ x(log x)’dx (Difficult)
66. Find j (x* +1)log xdx (Difficult)
67. Find j e*(sinx+cosx)dx  (Difficult)
1+
68. Fll’ldj ( Smxjdx (Average)
1+cosx
69. F1ndI Sdx (Average)
a +X)
|
70. Fmdj ———2 x (Average)
X X
71. Find j x=e (Difficult)
(x— l)
72. Find [ € sin xdx (Difficult)
. . 2x .
73. Find [ sin dx (Difficult)
1+x°
74. Findje“ secx(l+tanx)dx  (Average)
. coS2x ]
75. Find j . ~dx (Difficult)
(51nx+cosx)
76. Find j (Difficult)
e +e”
77. Find [tan™ | —=dx (Difficult)
1+x
\/x +1 [log(x +1)— 2logx}
78. F1ndI dx

4
X

(Difficult)

SUBJECT: 35 - MATHEMATICS

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

X +x+1

Find Iz—dx (Difficult)
(x+1)"(x+2)
Find | 2Fsin2x (Difficult)
1+cos2x
Find j 1= \/;dx (Difficult)
1+ \/;
9
Evaluate j 4 (Difficult)
y
Evaluate I (Average)
1 9(x + 1)(x +2)

/4
Evaluate j sin® 2tcos2¢dt  (Difficult)
0

Evaluate j (Difficult)
0
2

Evaluate [ ———— (Difficult)
1 XT+4x+ 3
/4

Evaluate j (2sec’ x + x° +2)dx (Difficult)

2
Evaluate J' 6? +3

0 X +4

dx (Difficult)
1 X

Evaluate I (xe* +sin T)dx (Difficult)
0

1
Evaluate I 5x*x’ +1dx (Average)

1
Evaluate I

0
/2

Evaluate J- \/sing cos’ gd¢ (Difficult)

tan~' x
2

dx (Average)
1+x

Evaluate

sin™! ( 2x _ j dx (Difficult)
1+x

XN x+2dx (Difficult)

Evaluate

i O ) O ey —

2

Evaluate J. smxz dx (Average)
o 1+cos™x
¢ dx
Evaluate J-—z (Difficult)
o X+4—x
1
d.
Evaluate J' 2—x (Difficult)
S X" +2x+5
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98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

2
Evaluate j(l — szezxdx (Difficult)
o\X  2x

1 3\1/3
Evaluate I %dx

1/3

(Difficult)

If f(x)= J tsintdt, then find the value of f'(x)
0

(Difficult)
Prove that
Tf (x)dx = 2.([ f(x)dx if f(2a-x) =f(x)
0 0if f(2a-x) :'f(X)

(Difficult)

Prove that j f(x)dx = j f(x)dx+ j f(2a—x)dx

(Difficult)
4 _\U4
Find | %dx. (Difficult)
Find I X (Difficult)
(x—D)(2+1)
FindJ- log(log.x) + — _ dx (Difficult)
(logx)

Find J[\/cot x ++/tan x ]dx . (Difficult)

sin2xcos2x

Find dx (Difficult)
J J9—cos*(2x)

Find | ——dx (Difficult)
Find | ! dx  (Difficult)
mn 1111cu

Jx+a+-x+b
: 5x .
Find J—zdx (Difficult)
(x+1)(x"+9)
sin x
Find [ ———dx (Difficult)
sin(x —a)
. eSlogx _e4logx
Find jmdx (Average)
. 8 8
Find [—-———-—dv (Difficult
1-2sin” xcos” x
1
Find | dx (Difficult)
cos(x +a)cos(x+b)
Find [—2—d Difficult
in I m x (Difficult)

SUBJECT: 35 - MATHEMATICS

116.

117.

118.

119.

120.

121.

122,

123,

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

x

Find j S — (Difficult)
(1+e")2+e" )
1
Find j . ———dx  (Difficult)
(x*+D(x"+4)
Find [ cos’xe" dx (Difficult)
Find [ €™ (x* +1)"dx (Difficult)

1
Prove that J‘sin‘l xdx = % —1 (Difficult)
0

%
Find dx (Difficult)
I +fx
( 2x—1
Evaluate j tan™' (—Zjdx (Difficult)
0 1+x—x

If f(a+b-x)=f(x), then find ]’.xf(x)dx (Average)

Evaluate Prove that
/4

j 2tan’xdx =1—log?2 (Difficult)
Find | ¢’ L=sinx e (Difficult
o 1—cosx
/4 .
Find | SO i (Difficult)
0 COS Xx+SIin x
i3 cos’ x
Find j . ——dx  (Difficult)
, Cos” x+4sin” x
/3 .
SIn X +COS X
Find [ "% (Difficult)
”J/.s /sin 2x
1
dx
Find [——— (Difficult)
'! J+x—x
/4 .
Find [ S0, (Difficult)
o 9+16sin2x

4
Find Jﬂx - 1| + |x - 2| + |x - 3|] dx (Difficult)

_2
X (x+l) 3

Prove thatJ' log (Difficult)

Prove that Ixe"dx =1 (Difficult)
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FIVE MARKS QUESTION

1 dx
1. Find the integral of ———= with respect to x and evaluate | —= (Difficult)
Na* —x° J‘\/2x—x2
1 dx
2. Find the integral of ———=—= with respect to x and evaluate | —— (Average)
Ja' —x’ J.\/9—25x2
1 dx
3. Find the integral of ———= with respect to x and evaluate | ——=——= (Difficult)
Na’ —x* J.\/8+3x—x2
1 dx
4. Find the integral of —=—= with respect to x and evaluate | ————= (Difficult)
Ja' —x’ J.\/9x—4)c2
1 dx
5. Find the integral of —=—= with respect to x and evaluate | ————= (Difficult)
Na' —x° J.\/7—6x—x2
6. Find the integral of R with respect to x and evaluate j AT (Average)
. . d.
7. Find the integral of ——— with respect to x and evaluate J.z—x (Difficult)
X —a 3x°+13x-10
8. Find the integral of ——— with respect to x and evaluate I R (Average)
X - ¥
. . . x*dx .
9. Find the integral of ——— with respect to x and evaluate -[1 . (Difficult)
a — —-X
. . in xd.
10. Find the integral of ——— with respect to x and evaluate ILX)E (Difficult)
a — 1-4cos”™ x
11. Find the integral of ——— with respect to x and evaluate IZL (Difficult)
X +a x —6x+13
12, Find the integral of ——— with respect to x and evaluate J > (Average)
X +a x +16
13. Find the integral of ——— with respect to x and evaluate J. > (Average)
X +a 9x" +4
2
14. Find the integral of ——— with respect to x and evaluate I3)§ dx (Average)
X +a x° +1
15. Find the integral of ——— with respect to x and evaluate I 5 dx (Average)
X +a X +2x+2
. ) d.
16. Find the integral of ——— with respect to x and evaluate Iz—x (Difficult)
X +a Ox“+6x+5
. . . 3xdx )
17. Find the integral of ——— with respect to x and evaluate I 7 (Difficult)
X +a 1+2x
18. Find the integral of ——— with respect to x and evaluate I w (Difficult)
X +a I+cos™x
19. Find the integral of ——— with respect to x and evaluate IM (Average)
X +a I+sin” x
. . d.
20. Find the integral of ——— with respect to x and evaluate I — al — (Difficult)
X +a a cos” x+bsin” x
) 1 ) dx
21. Find the integral of —— with respect to x and evaluate I —_ (Difficult)
VXt —a’ JE=D(x-2)

SUBJECT: 35 - MATHEMATICS
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22.
23.

24. Find the integral of

25.
26.

27. Prove that f

28. Prove that [ m =
SIX MARKS QUESTION

Find the integral of %

Find the integral of %

. d
with respect to x and evaluate j al (Difficult)
X —a \/(x—a)(x—b)
with respect to x and evaluate IL (Difficult)
X —a \5x - 2x
1 with respect to x and evaluate J.L (Average)
VX +a’ V1+4x?
Prove that f\/% = log|x + Vx2 + a?| + ¢ and hence find f\/%dx (Average)
2
Prove that f\/d—L = log|x +Vx2 + a?| + ¢ and hence find f\/% x (Average)
> 1 .
= log|x + Vx? + a?| + ¢ and hence find fmdx (Difficult)
21 2 . i
log|x + Vx% + a?| + ¢ and hence find fmdx (Difficult)
/4
x)dx and hence evaluate J' log(1+ tan x)dx (Average)

1. Prove thatJ. f(x)dx = jf(a

N

Prove that j F(x)dx = j fla-

3. Prove thatj f(x)dx = jf(a -
4. Prove that]: f(x)dx = :‘f f(la—

5. Prove thatj‘ f(x)dx = j fla—

6. Prove thatj F(x)dx = j fla-

7. Prove thatj f(x)dx = J' fla-

8. Prove thatj f(x)dx= J fla-

9. Prove that'[ f(x)dx = If(a 3

10. Prove thatJ. f(x)dx = J' fla-

11. Prove thatJ. F(x)dx = j fla—

12. Prove that j F(x)dx = j fla—

13.

14. Prove thatj F(x)dx = j fla—

SUBJECT: 35 - MATHEMATICS

Prove that j F(x)dx = j fla—

/2
x)dx and hence evaluate I

SR dx (Average)
\/sin x ++/cos x g

/2 : 372
x)dx and hence evaluate J. — /2s1n al o5 dx (Average)
» Sin”” x+cos
/2 5
x)dx and hence evaluate J. %dx (Average)
o sin’ x+cos” x
i sin* x
x)dx and hence evaluate j ——dx (Average)
» Sin” x+cos” x
x)dx and hence evaluate J- \/_ Jx dx (Difficult)
xX+a—x
/2
X)dx and hence evaluate J. lsm?cﬂdx (Difficult)
+sin x cos x
x)dx and hence evaluate jﬂdx (Difficult)
v L+cos” x
x)dx and hence evaluate '[ Tos dx (Difficult)
+sin x
/4
x)dx and hence evaluate I log(1 + tan x)dx (Difficult)
/2
x)dx and hence evaluate J. log(ji’ﬂj dx (Difficult)
+3cosx
/2
x)dx and hence evaluate J. log sin xdx (Difficult)
x)dx and hence evaluate I log(1+ cos x)dx (Difficult))
/2
Xx)dax and hence evaluate ogsin x —logsin 2x)dx itficult
dx and h \ 2log logsin 2x)d. (Difficult)

0
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15. Prove thatj f(x)dx = I f(a—x)dx and hence evaluate J
0

16.

1

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

N

Prove that I f(x)dx = I f(a—x)dx and hence evaluate _[

Prove that J. f(x)dx = j f(a+b—x)dx and evaluate I

Se1++/tan x .

Prove that J. f(x)dx =
Prove that I f(x)dx =
Prove that I f(x)dx =

Prove that j f(x)dx =

Prove that I f(x)dx =

Prove that f f(x)dx =

—a

2]1 f(x)dx if f(x) is even

0 if f(x) is odd
2j f(x)dx if f(x) is even
Ooif f(x) is odd
2? f(x)dx if f(x) is even
Ooif f(x) is odd
2j f(x)dx if f(x) is even
Ooif f(x) is odd
2? f(x)dx if f(x) 1s even
0

0 if f(x) is odd

2_? f(x)dx if f(x) 1s even

0 if f(x) is odd

/3

xtanx

secx +tan x

X

dx

a’ cos® x+b*sin’ x

dx

/2

hence evaluate I sin’ xdx .

-7/2

/4

hence evaluate I sin® xdx

—-r/4

1

17 4
hence evaluate I x' cos” xdx.

-1

1

. 5 4
hence evaluate I sin’ xcos” xdx .

-1

/2

-7/2

/2

hence evaluate j sin® xdx .

-7/2

Prove that j" f(x)dx = j f(x)dx+ j f(x)dx hence evaluate j‘xS - x}dx

Prove that J f(x)dx = '[ f(x)dx+ I f(x)dx hence evaluate j|x+ 2|dx

-5

Prove thatJ. f(x)dx = J. f(x)dx+ I f(x)dx hence evaluate ﬂx - 5|dx .

3/2

Prove that'[ f(x)dx = '[ f (x)dx+_[ f(x)dx hence evaluate I |x sm(7rx)|dx

2a

[ fdr=

0

Prove that
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2} F(x)dx if f(2a-%)=f(x)
1

0if f(2a-x)=-f(x)

hence evaluate | 0”

X

dx

a2 cos? x+b?sin? x
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2 j F(x)dx if f(2a-x)=f(x) xtanx

T
hence evaluate J. _—
secx+tanx

0

2a
29. Prove that I f(x)dx =

0

0if f(2a-x)=f(x)

30. Prove that T f(x)dx = 2£f (x)dx if f(2a-x)=f(x)

hence evaluate J.log(l + cos x)dx
0 0

0if f(2a-x)=f(x)

ADDITIONAL QUESTIONS:

1. Find the integral of \x* —a® with respect to x and evaluate 'f\/xz +4x +1dx

2. Find the integral of \'x* —a’ with respect to x and evaluate '[ x* +3xdx

3. Find the integral of \/x* —a’ with respect to x and evaluate I \X* —8x+7dx

4. Find the integral of \/x* +a’ with respect to x and evaluate I N X +4x + 6dx

5. Find the integral of \/x* +a° with espect to x and evaluate I\/xz +2x+ S5dx
2

6. Find the integral of \x* +a” with espect to x and evaluate I« ,1 + %dx

7. Find the integral of \/a’ —x* with espect to x and evaluate I N4 —x*dx

8. Find the integral of Va’ —x with espect to x and evaluate I \3—2x—xdx

9. Find the integral of \a’ —x* with espect to x and evaluate I N1—4x—x7dx

10. Find the integral of \/a® —x* with espect to x and evaluate J. V1+3x—x"dx
11. Find the integral of \/a’ —x* with espect to x and evaluate I 1—4x>dx
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CHAPTER -08
APPLICATION OF INTEGRALS

FIVE MARK QUESTIONS
1. Find the area enclosed by the circle x*+ y2 =a’. (Easy)
2. Find the area lying in the first quadrant and bounded by the circle x*+ y2 =4 and the
lines x=0 and x=2 (Average)
2 2
3. Find the area enclosed by the ellipse x_2 + Z—z =1. (Easy)
a
x2 y2 xZ yZ
4. Find the area of the region bounded by the ellipse i) —+-—=11i) —+-—=1 (Easy)
4 9 16 9
xZ y2
5. Find the area bounded by the ellipse —Z+b—2 =1 and the ordinates x=0 and x=ae,
a
whereb’ =a*(1-¢”) and e<I. (Average)
6. Find the area of the region bounded by the curve y2 =x and the lines x=1, x=4
and the x-axis in the first quadrant. (Average)
7. Find the area of the region bounded by y2 =9x and the lines x=2, x=4
and the x-axis in the first quadrant. (Average)
8. Find the area of the region bounded by X' = 4y, y=2, y=4 and the y-axis
in the first quadrant. (Average)
9. Find the area of the region bounded by the curve y=x2 and the line y=4. and the y-axis
in the first quadrant. (Average)
10. Find the area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates
=-1land x= 1. (Average)
11. Find the area of the region bounded by the curve y2=4x , y-axis and the line y=3.
(Easy)
12. Find the area of the region bounded by the curve y?=4x and the line x=3. (Easy)

13. Find the area of the region bounded by the curve y2= 4x, y-axis and the line y= 3. (Easy)
14. Find the area of the parabola y2 =4ax bounded by its latus rectum. (Average)
15. Find the area lying in the first quadrant and bounded by the circle x? + y?= 4

and the lines x=0 and x= 2 is (Easy)
16. Find the area under the given curves and given lines y=x2, x=1,x=2 and x-axis. (Easy)
17. Find the area under the given curves and given lines y=x4, x=1,x=5 and x-axis. (Easy)
18. Find the area bounded by the curve y=x3, the x-axis and the ordinates x=-2 and x=1.

(Easy)
19. Find the area of the region lying in the first quadrant and bounded by y=4x2. x=0, y=1
and y=4. (Average)
20. Find the area bounded by the curve y=cosx between x=0 and x=2 7. (Average)
21. Find the area bounded by the curve y=sinx between x=0 and x=2 7 . (Average)
22. Find the area bounded by the curve y = x | x | , x-axis and
the ordinates x=-1and x=1 (Difficult)
0
23. Sketch the graph of y= |x+3| and evaluate I|x+3|dx . (Difficult)

-6

SUBJECT: 35 - MATHEMATICS Page 82 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

CHAPTER -09
DIFFERENTIAL EQUATIONS

MCQ /FB questions.
dy

1. The Order and Degree of the differential equation T COsX = 0is (Easy)
(@) 1,2 (b) 2,1 () 1,1 (d) 1,0
2
2. The Order and Degree of the differential equation Xy% +Xx (g) - y% =0is (Easy)
(@) 1,2 (b) 2,2 (c) 2,1 (d) 1,1
. . . dy = d?%y dy 2
3. The Order and Degree of the differential equation =Tz tex=0is (Average)
(@) 3,1 (b) 3,2 (¢) 1,3 , . (d) 3, not defined
4. Find the Order and Degree of the differential equation % + sin (%) =0is (Average)
(a) 4,1 (b) 4,2 () 2,4 (d) 4, not defined
5. Find the order and degree of the differential equation % +5y=0is (Easy)
(@) 1,2 (b) 2,1 () 1,1 (d) 1,5
4
6. Find the order and degree of the differential equation (E) + 353—;5 =0is (Easy)
(a) 1,4 (b) 2,1 (c) 2,4 (d) 4,2
2
7. Find the order and degree of the differential equation (%) + cos (%) =0is (Easy)
(a) 2,2 (b) 1,2 (c) 2,2 (d) 2, not defined
8. Find the order and degree of the differential equation % = cos3x + sin3x is (Average)
(@) 2,1 (b) 1,2 (c) 2,2 (d) 2, not defined
9. Find the order and degree of the differential equation (Easy)
G+ (1) + D +y5 =0 s
(a) 3,5 (b) 3,2 (c) 3,3 (d) 3,4
3 2
10. Find the order and degree of the differential equation S e g AR T (Easy)
dx3 x2  dx
(@) 3,1 (b) 3,2 (c) 1,3 (d) 3,3
11. Find the order and Degree of the differential equation % +y=eXis (Easy)
(@) 1,2 (b) 2,1 (¢ 1,1 (d) 1, not defined.
2
12. Find the order and degree of the differential equation % + (g) + 2y =0is (Easy)
(a 2,1 (b) 1,2 (c) 2,2 (d) 2,0
13. Find the order and degree of the differential equation y"’ + 2y’ + siny = 0 is (Easy)
(@) 1,2 (b) 2,1 (c) 2,2 (d) 2, not defined.
14. Find the order and degree of the differential equation (ﬂf + (ﬂ)z + sin (ﬂ) +1 =0is
: dx? dx dx
(Difficult)
(@) 2,3 (b) 3,2 (c) 3, not defined (d) 2, not defined
2
15. Find the order and degree of the differential equation 2x2 % -3 % +y=0is (Easy)
(@) 2,1 (b) 1,2 (c) 2,3 (d) 2, 0.
2
16. Find the order and degree of the differential equation % + 5x (g) — 6y =logxis (Easy)
(@) 1,2 (b) 2,1 () 2,2 (d) 2, not defined.
. . . . dy 3 dy 2 . .
17. Find the order and degree of the differential equation (E) -4 (&) + 7y = sinx is (Easy)
(@) 1,3 (b) 2,1 () 2,2 (d) 2, not defined
18. The order of the differential equation Z—z =e? is (Easy)
(@) 1,1 (b) 1,2 (c) not defined, 1 (d) 1, not defined.
2
19. The order of the differential equation% +2y =0 is (Easy)
(@) 2,1 (b) 1,2 () 2,2 (d) 2, not defined.
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. . . d3y d%y 3 .
20. The order of the differential equatlon(ﬁ) + x? (@) =0 is (Easy)
(@) 3 (b) 2 (1 (d) not defined.
. . . dy 2 . (dy 3 .
21. The degree of the differential equation (E) + sin (&) =0 is (Average)
(@ 3 (b) 2 (c) 1 (d) not defined.
22. The degree of the differential equation (ﬂ) +2 (ﬂ)z — ¥ y=0is (Easy)
: & q dx3 dx? ax Y y
(@) 3 (b) 2 (1 (d) not defined.
2
23. The degree of the differential equation (Z—z) + % —sin®y =0 is (Easy)
(@) 3 (b) 2 (1 (d) not defined.
24. A differential equation of the form Z—z= F (x, y) is said to be homogenous if
F(x, y) is a homogenous function of degree (Average)
(@) 1 (b) O () 2 (d) 2, not defined
25. What is the order of differential equation y” + 5(y)3 +6 =0 (Easy)
(@) O (b) 1 (c) 2 (d) 3
. . . . 1ry? )3 1\? 5
26. What is the degree of differential equation ( y ) +( y ) +( y ) +y =0 (Easy)
(a) 2 (b) 3 (c) 4 (d) 5
27. Find the number of arbitrary constants in the particular solution of a differential equation
of third order is: (Average)
(a) 3 (b) 2 (c) 1 (d) O
28. Which of the following is a homogeneous differential equation? (Average)
(@ @x+6y+5)dy-(By+2x+4)dx=0 (b) (xy) dx — (x3 + y3 )dy =0
(¢) (%3 +2y?) dx + 2xy dy = 0 (d) y?dx + (x2-xy -y?)dy =0
29. Find the Integrating Factor of the differential equationx? +2y=x’ (x #* 0) (Easy)
X
(@) logx (b) x* (c) 2logx (d) x
30. The general solution of the differential equationM =0 is (Average)
y
(a) xy = C (b) x = Cy2 (©y=Cx (d)y = Cx2
31. The number of arbitrary constants in the general solution of a differential equation of fourth
order are ... (Easy)

32. A homogeneous differential equation of the from Z—i =h (;C—/) can be solved by making the

substitution ........ (Average)
(a) y=vx (b) v=yx (c) x=vy (d) x=v

k
33. The Integrating Factor of the differential equation XZ—z —y =2x%is —, then kis... (Easy)
X

34. The Integrating Factor of the differential equation (1 — y?) z—; +yx=ayis...... (Average)
1 1 1
(@ — (b) —— © — (d) ——
y -1 y: -1 1=y 1-y
35. The Integrating Factor of the differential equation e* dy + (y e* + 2x) dx= 0 is €, then k is
(Average)
36. The Integrating Factor of the differential equation % —y = cosx is e®*,thenk is ... (Average)
37. The Integrating Factor of the differential equation xZ—z + 2y = x? isx¥,then k is ...... (Difficult)

38. The Integrating Factor of the differential equation ydx - (x + 2y?) dy = 0 is K ,thenkis ......
y

(Average)
39. The Integrating Factor of the differential equation Z—i =x+xyis ek thenkis ... (Difficult)
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40. The order of a differential equation whose general solution is y =Asinx + Bcosx is

(A, B are arbitrary constants) (Easy)
(a)4 (b) 2 ORY (d)3

41. The differential equation % = 1’::; is (Easy)
a) of variable separable form (b) homogeneous (c) linear (d) none of these.

42. Statement 1: The Integrating factor of the differential equation % + (tanx)y = secx is secx.

Statement 2: The Integrating factor of the differential equation Z—z + Py =Q is el pdx (Easy)

(a) Statement 1 is false and Statement 2 is true

(b) Statement 1 is true and Statement 2 is false

(c) Statement 1 is true, statement 2 is true and statement 2 is a correct explanation for
statement 1

(d) Statement 1 is true, statement 2 is true and statement 2 is not a correct explanation for
statement 1.

43. Statement 1: The general solution of the differential equation Z—z +Py=0Qis
y(IF)=[ Q(UF)dx + C
Statement 2: The Integrating factor of the differential equation % +Px =Qis e/ P, (Easy)

(a) Statement 1 is false and Statement 2 is true
(b) Statement 1 is true and Statement 2 is false
(c) Statement 1 is true, statement 2 is true and statement 2 is a correct explanation for
statement 1
(d) Statement 1 is true, statement 2 is true and statement 2 is not a correct explanation for
statement 1

44. Statement 1: The order of the differential equation is the order of the highest order
derivative present in the equation.

. . . dy 2 . (dy 3 .
Statement 2: The order of the differential equation (&) + sin (&) =0 1is 1. (Easy)
a) Statement 1 is true and 2 is false. b) Statement 1 is true and 2 is true
c) Statement 1 and 2 are false. d) Statement 1 is false and 2 is true.

45. Statement 1: A function that satisfies the given differential equation is called its solution.
Statement 2: Order and degree (if defined) of a differential equation are always positive

integers. (Easy)
a) Statement 1 is true and 2 is false. b) Statement 1 is true and 2 is true
c) Statement 1 and 2 are false. d) Statement 1 is false and 2 is true.

46. Statement 1: The degree of the differential equation is represented by the power of the
highest order derivative in the given differential equation.
Statement 2: The degree of any differential equation can be found when it is in the form of

a polynomial; otherwise, the degree cannot be defined.
Statement 3: The degree of tan (Z—y) =x+yis 1. (Easy)

X
a) Statement 1 is true and Statement 2 and 3 are false.

b) Statement 1 and 2 are true but Statement 3 is false.
c) Statement 1 and 3 are true but Statement 2 is false.
d) Statement 2 and 3 are true but Statement 1 is false

47. The order of the differential equation is always (Easy)
(a) Rational number (b) Whole number (c) Negative integer (d) Positive integer
48. The equation y = mx +c is general solution of (Easy)
ay _ ay _ @y _ @ _
(a)x 2=y (b)y 2 =x (©%2=0 (@ 55=0
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TWO MARKS QUESTIONS
1. Find order and degree (if defined) of the following differential equations
(Each sub question carries 2 marks)

2
@) Y cosx=0 (Easy) (i) = d - x( b j Y_o  (Basy)
dx dx dx
(iii) y +)*+e’ =0 (Easy) (iv) ( J + s1n[ J =0 (Average)
4 2
(v) (%j +3s % =0 (Easy) (vi) ( ] + cos =0 (Average)
(vii) y +5y=0 (Easy) (viii) d_y =cos3x +sin3x (Easy)
X
ix) (") +(»") +(3") +»° =0  (Easy) (") y+y=¢' (Easy)
(xi) y"+(¥")’ +2y=0 (Easy) (xii) y"+2y'+siny=0 (Easy)
2 2
(i) <2 sx(dy j —6y=logx (Easy) (xiv) 2x° d—f - 3(dy j +y=0 (Easy)
dx’ dx dx dx
2 4 3
(xv) (EZ j 4(%) +7y=sinx (Easy) (xvi) fo —sin ( Z]x{ j =0 (Average)

2.\ 2
(xvii) (%j + (?j +sin [?j +1=0 (Average)
X X X

2. Find the number of arbitrary constants in the general solution of differential equation of
fourth order also find the number of arbitrary constants in the particular solution of
differential equation of third order. (Average)

dx
3. Find the general solution of a differential equation: d_ +Bx=0,. (Easy)
'y

4. Verify that the given functions (explicit or implicit) is a solution of the corresponding
differential equation: (Each sub question carries 2 marks)

: N d’y dy
(i) y=e P —5+—-6y=0 (Easy)
dx” dx
d2
(ii) y=acosx+bsinx, where a,peR : a’x); +y=0 (Easy)
(iii) y=e" +1 D y"—y'=0 (Easy)
(iv) y=x"+2x+c : y-2x-2=0 (Easy)
(v) y=cosx+C : y’+sinx=0 (Easy)
(vi) y=+1+x> L= w2 (Easy)
+ X
(vii) y = xsinx : xy'=y+x4/x’ —»*(x#£0 and x>y or x<-y)  (Average)
(viii) y=Ax s xy’=y(x#0). (Easy)
2
(ix) xy=logy+C : y'=1y— (xy=1) (Easy)
(x) y- cosy =x . (ysiny+cosy+x)y’=y (Average)
(xi) x+y=tan'y C Y'Y+ +1=0 (Easy)
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(xii) y=Va' -1’ xe(-2,) : x+y% =0(y#0) (Easy)
2
(xiii) y=ae"+be "+x’ DX % +2 ? Xy+x>-2=0 (Average)
X x
d’y
(xiv) y=xsin3x : F +9y—6¢c0s3x=0 (Average)
x
: - d’y ., dy
(xv) y=e"(acosx+bsinx) : e +2y=0 (Average)
(xvi) X’ =2y’ logy DX+ yz)% —xy=0 (Average)
X

THREE MARKS QUESTIONS
1. Find the general solution of the following differential equations
(Each sub question carries 3 marks)

(@) Lot L9 (Easy) (viii) sec’ xtan ydx+sec” ytan xdy =0 (Average)
de 2-y ) (ix) ylog ydx—xdy =0 (Average)
oAy 1ty d
(i) —- = (Easy) () 2=y (Easy)
dy 1-
(idi) d—z = Zzzi (Average) (xi) % _sin' (Easy)
(iv) % — fa_ 12 (=2 < y <2) (Easy) (xii) € tan ydx+(1—e")sec’ ydy=0 (Average)
X
R E
) % Fy=l(y=]) (Easy) (xiii) - + ﬁ =0 (Average)
N e
(vi) ? =(1+x)(1+y%) (Easy) (xiv) ~-=¢ ’ (Average)
X

(vii) (e"+e " )dy—(e'—e ")dx=0 (Average)
2. Find the particular solution satisfying the given condition of the following differential
equations (Each sub question carries 3 marks)

dy

(i) d_ = —4x)’ given that y=1, when x=0. (Easy)
X
sy (3 2 dy 2 .
(if) (' +x" +x+ 1)d— =2x" +x;y =1 when x=0 (Difficult)
x
ees 2 dy .
(iii) x(x” — l)d— =1;y =0 when x=2 (Difficult)
X
. dy
(iv) cos I =a(a € R); y =2 when x=0 (Average)
X
dy
(v) ™ = ytanx; y =1 when x=0 (Average)
x
(vi) (1+e*)dy +(1+ y*)e"dx, given that y=1 when x=0 (Difficult)
(vii) (x—y)(dx+dy)=dx—dy, given that y=-1, when x=0. (Difficult)
3. Find the equation of the curve passing through the point (1, 1) whose differential equation
is xdy = (2x” +1)dx(x #0) . (Average)

4. Find the equation of a curve passing through the point (-2, 3), given that the slope of the

x
tangent to the curve at any point (x, y) is — . (Average)
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5.

6.

10.

11.

12.

13.

In a bank, principal increases continuously at the rate of 5% per year. In how many years

Rs.1000 double itself?

(Difficult)

Find the equation of a curve passing through the point(0,0) and whose differential equation

is y'=e"sinx.

(Difficult)

d
For the differential equation xyd—y =(x+2)(y+2), find the solution curve passing through
X

the point (1,-1).

(Difficult)

Find the equation of curve passing through the point (0,-2) given that at any point (x,y) on
the curve, the product of the slope of its tangent and y coordinate of the point is equal to

the x coordinate of the point.

(Difficult)

At any point (x,y) of a curve, the slope of the tangent is twice the slope of the line segment
joining the point of contact to the point (-4,-3). Find the equation of the curve given that it

passes through (-2,1).

(Difficult)

The volume of spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 seconds it is 6 units. Find the radius of balloon after t

seconds.

(Difficult)

In a bank, principal increases continuously at the rate of r% per year. Find the value of r if

Rs.100 if Rs.100 double itself in 10 years (loge2=0.6931).

(Difficult)

In a bank principal increases continuously at the rate of 5% per year. An amount of
Rs.1000 is deposited with this bank, how much will it worth after 10 years (€°-5=1.648).

(Difficult)

In a culture, the bacteria count is 1,00,000. The number is increased by 10% in 2 hours.
In how many hours will the count reach 2,00,000, if the rate of growth of bacteria is

proportional to the number present?

FIVE MARKS QUESTIONS
1. Find the general solution of the following differential equations

(Each sub question carries 5 marks)

(i) Y_ Y =COSX. (Easy)
dx
(iii) ydx—(x+2y")dy =0 (Average)
(v) D3 y=e™ (Easy)
dx
(vii) x Z’—y +2y=x"logx (Average)
X
(ix) xlogxd—y +y= 2 logx (Average)
dx X

(xi) (1+x*)dy+2xydx = cot xdx(x # 0)
(xii) xﬂ+y—x+xycotx =0(x#0)
dx
(xiii) (x+y) Y =1
dx

(xiv) ydx+(x—y*)dy=0

d
(xv) (x+3)") =5 = y(y > 0)

dx

(xvi) cos® x%+y =tanx(0<x<7/2)
X

(xwvii) (l—yz)j—i+yx =ay(-1<y<l)
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(Difficult)
. dy 2
(ii) XE +2y=x"(x#0) (Average)
., dy .
(iv) o +2y=sinx (Easy)
(vi) % +£ =x’ (Easy)
dy 2
(viii) xa —-y=2x (Average)
(x) G4 +(secx)y=tanx(0<x<7x/2) (Difficult)
d.
X
(Difficult)
(Difficult)
(Average)
(Difficult)
(Difficult)
(Difficult)
(Difficult)
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2.

L

Find the particular solution satisfying the given condition of the following differential
equations (Each sub question carries 5 marks)

(i) & +2ytanx =sinx, y=0 when x= z (Average)
dx 3
. 2 dy 1 .
(ii) (1+x")—+2xy = 5, y=0 when x=1 (Difficult)
dx I+x
(iii) ? —3ycotx =sin2x,y=2 when X:% (Average)
X

Find the equation of a curve passing through the origin given that the slope of the tangent
to the curve at any point (x,y) is equal to the sum of the coordinates of the point. (Average)
Find the equation of a curve passing through the point (0,2) given that the sum of the

coordinates of any point on the curve exceeds the magnitude of the slope of the tangent to

the curve at that point by 5. (Average)
ADDITIONAL QUESTIONS
Solve the differential equation: (xdy — ydx)y sin (Xj = (ydx + xdy)x cos (Zj . (Difficult)
X X
Solve the differential equation: (tan™' y—x)dy = (1+ y*)dx . (Difficult)
Find the particular solution of the differential equation: (1+¢e”")dy +(1+ y*)e*dx =0
given that y=1 when x=0. (Difficult)
Find a particular solution of the differential equation (x-y)(dx+dy)=dx-dy, given that y=-1,
when x=0. (Average)
Find a particular solution of the differential equation :
? + ycotx =4xcosecx(x #0), given that y=0 when X:%. (Average)
X

10.

11.
12.

13.

14.

15.

Show that the differential equation (x— y);l—y =x+2y is homogeneous and solve it.
X

(Difficult)
Show that the differential equation xcos(%j% =y cos(%j + xis homogeneous and solve it.

(Difficult)
Show that the differential equation 2 ye;dx +(y— 2xe;)dy =0 is homogeneous and find its
particular solution, given that, x=0 when y=1. (Difficult)

Show that the family of curves for which the slope of the tangent at any point (x,y) on it is
2 2
X +y

, is given by Xt = y2 =cx (Difficult)
2xy
Show that the differential equation (x° +xy)dy = (x* + y*)dx is homogeneous and solve it.
(Difficult)

+y

Show that the differential equation y'= al is homogeneous and solve it. (Average)

Show that the differential equation (x — y)dy — (x + y)dx = 0is homogeneous and solve it.

(Easy)
Show that the differential equation (x° — y*)dx + 2xydy = 0is homogeneous and solve it.
(Easy)
Show that the differential equation x’ ? = x> —2y” + xy is homogeneous and solve it.
x
(Easy)

Show that the differential equation xdy — ydx = sz + yzdx is homogeneous and solve it.
(Easy)
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16.

17.

18.

19.

20.

21.

22,

23.

24.

Show that the differential equation {x cos (2) + ysin (Xj} ydx = { ysin [Zj — X COS (Xj} xdyis
X

x X X
homogeneous and solve it. (Average)

d .
Show that the differential equationxd—y -y+ xsm( j =01is homogeneous and solve it.
x

= =

(Average)
Show that the differential equation ydx+ xlog (Xj dy —2xdy =0 is homogeneous and solve it.
X
(Average)

X X

Show that the differential equation (1+ e’ )dx + e’ (1- i)a?y =0 is homogeneous and solve it.
y

(Difficult)
For, (x+y)dy+(x-y)dx=0, find the particular solution satisfying the given condition, y=1 when
x=1. (Average)

For x’dy + (xy + y*)dx ,find the particular solution satisfying the given condition, y=1 when
x=1. (Average)

For, {x sin” (Zj - y} dx + xdy = 0; find the particular solution satisfying the given condition,

X
y=x/4 when x=1. (Difficult)
d
For, d_y ~ Y4 cosec (Zj = 0; find the particular solution satisfying the given condition, y=0
x X X
when x=1. (Difficult)

d
For, 2xy+ )" —2x° d_y =0; find the particular solution satisfying the given condition, y=2
X

when x=1. (Difficult)
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CHAPTER-10
VECTOR ALGEBRA

MCQ /FB questions.
1. Which of the following measures as vectors. (Easy)

(A)1000cm3 (B) 30 km/hr (C) 10 g/cm® (D) 20 m/s towards north.
2. Which of the following measures as scalar. (Easy)

(A) 10 Newton (B) force (C) work done (D) velocity.
3. Which of the following is not true: (Easy)

(A) Time — scalar. (B) Density-scalar (C) Speed-scalar (D) Force- scalar
4. Which of the following is true: (Difficult)

(A) @ and —d are collinear.

(B) Two collinear vectors are always equal in magnitude.

(C) Two collinear vectors are always same direction.

(D) Two collinear vectors having the same magnitude are equal.

5. If d and b are two collinear vectors, then which of the following is incorrect: (Easy)
(A) b = Ad, where 1 € R.. (B) d@ = +b.
(C) The direction ratios of @ and b are not proportional.
(D) Both the vectors a and b have same direction, but different magnitudes.

6. The values of X, y and z. so that the vectors d = xi+ 2j+ zk and b=2f+ yj + k are

equal (Easy)
(A)1,2,2 B)2,1,2 ©)2,2,1 D)1,1,2
7. In vector addition, which of the followmg is not true: (Average)
(A)AB+BC+CA—O (B)AB+BC AC=0
(C)AB+BC CA=0 (D) AB—CB+CA=0
8. If a is a nonzero vector of magmtude a’ and 1 a nonzero scalar, then Ad is unit vector if (Easy)
A)A=1 B)1=- (C)a=11] (D)a_lfll
9. A unit vector in the direction of vector d = 21+ 3] + k is (Easy)
214+3j+k 214+3j+k 21+3j+k 21+3)+k
(a) 2EE (B) 225 O (D) -2
10. The direction ratio’s of the vector a = i+ j - 2k are (Easy)
(A) 1,1,2 B) -1,1,-2 (C)—1,1,-2 (D) -1,-1,2
11. The direction cosin’s of the Vector d = i+ 2j+3k are (Easy)
Wz wr (B) rilis 7 C% %7 D) 75 7575
V6’6’ V6 \/_J_J_ V6’6’ V6 14’ V14’ V14
12. The direction ratio’s of the line joining the points A(1,2,-3) and B(-1,-2,1),
directed from A to B are (Easy)
(A) (2747_4) (B) (07072) (C) (_2:_4’4) (D) (O’O’_Q)
. 1 . 1 . 1 .
13. The magnitude of the vector Nl + neiim ﬁk is 1 (Easy)
(A) 3 (B) V3 €)= (D) 1.
14. The vector with initial point P (2,3,0) and terminal point Q (—1,—2,—4) is (Easy)
(A) 3i+ 5]+ 4k (B) —31 — 5] — 4k (C) 14— 4k (D) —3i — 5] + 4k
15. The unit vector in the direction of PQ where P and Q are the points (1, 2, 3) and
(4, 5, 6), respectively is (Easy)
(A) 3i+3f+3k B)i+j—k (C)-i—j—k D) L7, _; i
NHRNVERN
16. The value of x for which x{i + j + k) is a unit vector. (Average)
(A) 3 (B) V3 © %= (D) 1
17. The unit vector in the direction of @ +b where d = 21 —j+ 2k and b=-1 +j—k is (Easy)
A) 1+k (B) %(ch) (C) =3t + 2] — 3k (D)\/%(—32+2j—312)
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18. The position vector of the mid-point of the vector joining the points P(2, 3, 4) and

Q4, 1,-2)is (Easy)
(A) 3i+ 2]+ k (B) 3i+2j—k (C)i—j—3k (D)- i+ j + 3k
19. The position vector of a point which divides the join of points with position vectors
3d —2b and @ + b externally in the ratio 2:1 is (Easy)
N (B) 4b — d (C)da +b (D) 2a + b
20. The value of A for which the vectors 2i — 3j + 4k and —41 + Aj — 8k are collinear is (Easy)
(A) 3 (B) 6 (€)-3 (D)-6
21. If 1 ,j and k are unit vectors, then which of the following is incorrect (Average)
@A) iri=j7=kk=1 B) i-j=j-k=k-i=
(C) ixi=jx7=kxk=0 (D) ixj=jxk=kxi=1
22. The projection vector of AB on the directed line 1, if angle 6 = m will be. (Average)
(A) Zero vector (B)E (C)ﬁ (D) Unit vector.
23. The projection vector of AF on the directed line [, if angle 6 = % or 32—7T will be. (Easy)
(A) Zero vector. (B)ﬁ (C)ﬁ (D) Unit vector.
24. Thel(l)arojection ofd=2i+ 3j5+ 2konb =i+ 2j+k 113 . (Easy)
(A) 7 B)7 (Clﬁ D)5
25. The projection of a vector @ = i + 3j + 7k along b = 7i — j + 8k is (Easy)
60 60 63 63
A) 7 (B) 753 ©) 7 D) 75
26. The projection of a vector i+ j along 7 —j is ) (Easy)
(A) 2 (B) V2 (€) 0 (D) %
27. Projection vector of d on b is (Easy)
ab abp ab ab
) £ (B) 57D © D) &
28. If 6 is the angle between two vectors d and B, thend-b >0 only when (Difficult)
(A) 0<9<% (B)OSGS% (C) 0<O<r (D) 0<O<rx
29. The angle between two vectors @ and b with magnitudes 1 and 2
respectively and d - b=1is (Average)
s T T s
(A) < B) 5 . © 3 (D) 5
30. The angle between two vectors @ and b with magnitudes V3 and 2 respectively and
d-b=v6is (Easy)
(a) = (B) 3 (€)% (D) 2
31. The magnitude of two vectors a and b, having the same magnitude and such that the angle
between them is g and their scalar product is % (Average)
(A) 2 (B) —1 €)1 (D) —2
32. The value of A for which the two vectors 21 — j + 2k and 3i + Aj + k are perpendicular is (Easy)
(A) 2 (B) 4 (€) 6 (D) 8
33. Let @ and b be two unit vectors and 6 is the angle between them. Then d + b is a unit vector if
(Average)
/4 /4 /2 2
A) 0=— B) 6=— C) =— D) =—
(A) 2 (B) 3 (\®) 5 (D) 3
34. The value of I (f x E) +7- (I x E) +k-(ix})is (Average)
(A) O (B) -1 (€)1 (D) 3
35. A unit vector perpendicular to the both the vectors i+j and j+kis (Difficult)
—i-j+k i+j+k i+j—k i—j+k
(A) — (B) —5 ©) =5 (D) =5
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36. If a unit vector d makes angles with g with © and% with j and an acute

angle  with k, then 6 is © (Average)
(a) = (B) 3 (€)% (D) 2
37.1f |a- E| = —lal |5| then the angle between @ & b is (Easy)
T T T
@ = B) I (©)n D)%
38. If d and b are vectors such that‘& +b ‘ = ‘Zi —b|, then the angle between vectors a &b is- (Easy)
OF: B) I (R D)%
39. If 2 and b are unit vectors and g is the angle between them, then |Ei +b | is (Easy)
A) V3 (B) 3 (C) 1 (D) V2.
40. I 6 is the angle between any two vectors d and b, then |d - b| = |d@ x b| when 6 is equal to (Easy)
V4 V4
(A) O (B) 1 ©) 5 (D) =
41. 1f |d| = 8, |b| = 3 and |d x b| = 12, then value of d@- b is (Easy)
(A) 6V3 (B) 83 (C)12v3 (D) none of these.
42. The unit vector perpendicular to the vectors i — j and i + j forming a right handed system is
(Easy)
A A i-j i+)
(A) k (B) —k ©) % (D) 7
43. The number of unit vectors perpendicular to the vectors a = 2 +j =2k &b = ] +k is (Easy)
(A) one (B) two (C) three (D) infinite
44.1f @b =0 and @ x b =0, then the vectors @ and b are (Average)
(A) Perpendicular (B) collinear (C) either d=0o0rb =6 (D) none of these.
45. Let the vectors @ and b be such that |G| = 3, 5| = g d x b is a unit vector.
The angle between d and b. (Easy)
O ®) © D) 5.
46. The scalar components of vector with initial point (2,1) and terminal point (=7,5). (Easy)
(A) -5, 6 (B) -9, 4 (C)9, -4 (D) 5,4
47.1f (@ —b) x (@ +b) = k(d x b),then k is (Average)
(A) 1 (B) O (€) 2 (D) -2
48. The value of |X|, if for a unit vector a, (X —a)- (X +a) =8 (Easy)
(A) -3 (B) 3 (©) -9 (D) 9
49. The vectors 2i— 3 j+ 4k and — 4i+ 6 j— 8k are (Easy)
(A) Perpendicular B) collinear (C) Equal (D) Negative of each other.
50. The value of 1 ,if (21 + 6§ + 27k) x (i + Af + uk) = 0 (Average)
(A) -3 (B) 3 (©) -9 (D) 9
51. If (3a—5 l_;) x (2d + 75) = k(a x 5), then k is (Average)
(A) 11 (B) 10 (C) 21 (D)31
52.1fd-d=0andd -b=0 , then the vector b is (Average)
(A) 0 (B) bld (C) collinear to d (D) any vector
53.1féd xb=0and d -b =0 .What can you conclude about the vectors a and b? (Average)
(A) |a| = |E| (B) dLlb (C) dand b are collinear (D)|al = 0 or |I_5| =0
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54. Statement 1: The value of Z(j XE)+],(? xE)+E.(? xj)is 1

Statement 2: i.i=/.j=kk=0

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation
for Statementl

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation
for Statement 1

D) Statement 1 is false and Statement 2 is false.

(Average)

55. Assertion (A): The two vectors d = 2i —j + 2k and b =—6i+ 3j — 6k are collinear vectors.
Reason (R): If two vectors d and b are collinear, then a =« b, where < € R. (Easy)
A) A is false but R is true B) A is true and R is true
C) A is true but R is false D) A is false and R is false.

i i=Li+1s_11 4
56. Statement 1: The magnitude of vector a = 7l +\/§] \/Ek Jis 'l

Statement 2: if 7 =xi +yj + zk then |F| =x’+y +r (Easy)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true,

C) Statement 1 is true and Statement 2 is true,
D) Statement 1 is false and Statement 2 is false.

57. Assertion (A): The two vectors d = 41 + 4j — 2k and b=4i— 2j + 4k are perpendicular vectors.

Reason (R): If two vectors d and b are perpendicular, then |d| =|B |. (Easy)
A) A is false but R is true B) A is true and R is true
C) A is true but R is false D) A is false and R is false.

58. Statement 1: The vector joining the points A(1,0,-1) and B(2,1,0) in the directed from B to A is
i+j+k
Statement 2: P—Q = O—Q— opP
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is true.

59. Statement 1: If either |G| = Oor |b| =0 then d.b =0

Statement 2: If @ x b =0,thend L tob.

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true,
C) Statement 1 is true and Statement 2 is true,

D) Statement 1 is false and Statement 2 is false.

60. For the given figure, d@ — b is

(Easy)

(Average)

} .t (Average)
A) OC B) CO C) BA D) 4B a /
61. In the figure iqu is the mid-point of P and Q and position vectoré:| b ’
of R, Q are d, b respectively then the position vector of P is (Average)
A) HT_B B) aT“LB C)2d-b D) none of these ; l: a
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62. For the given figure, PS and SQ respectively are (Difficult)

A) d+b+¢,b-¢

B) da + b+¢é,-b—¢

C)—d—b—¢,b+¢

D) a +b+¢,-b+¢

63. In the figure If 0A = d , 0B = b, OC = ¢and BC = # then LM is (Difficult)

) e B
il
a.b

) 1al. c

a.(b+¢

<) (|a| )

D) (5 ° C
64. If (2d — 3b) x (3d — 2b) = A(d@ x b) , then the value of A is (Average)
65. The projection of the vector d@ = 2i + 3j + 2k on y-axis is --------- (Average)
66. The value of u ,if (2i + 6] + 3k) x (i + 3f + uk) = 0 is - (Average)
67.1f|d| =5,d-b =8 and | x I;| = 6, then value of |B| T —— (Average)
68. The value of i+ (J+ k) +j-(i+k)+k-(@+]) is - (Average)

69. is (Average)
70. The value of |d@ x (b + &) +b x (¢ +d) +&x (d+b)]| is (Difficult)
71. The projection on the y axis of the vector 3i+4k is (Average)
72. The scalar product of Ai+j—-3kand 3i-4j+ 7kis -10, then the value of A is_ (Average)
73. Which of the following vectors are collinear in the figure given below? (Average)
A)a,c and d B)a,b and d C)a and d D)b and d
74. For the given figure M and N are respectivly (Difficult)
A)dxband —d x—b
B)d+b andd—b
C)dxb andd-b
D)dxb and b x d
Two mark questions:
1. Find the unit vector in the direction of the @ =1 + j + 2k (Easy)
2. Find the unit vector in the direction of the d = 2i + 3j + k (Easy)
3. For what value of A, is the vector gi -+ %l? a unit vector? (Easy)
4. Find the value of 1 for which A(2{ + j — 2k) is a unit vector. (Easy)
5. Show that the vectors 2i — 3j + 4k and —4i + 6] — 8k are collinear. (Easy)
6. If 21 — 3j + 4k and Ai + 6] — 8k are collinear then find A. (Easy)
7. Find the angle between two vectors @ and b with magnitude V3 and 2 respectively and
. b =+6. (Easy)
8. If d=xi+2]—zk andb = 31— yj + k are two equal vectors, then write the value of x+y+z. (Easy)

Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

SUBJECT: 35 - MATHEMATICS Page 95 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

9. Find the direction cosines of the vector d@ = 1 + 2j + 3k. (Easy)
10. Write the scalar components and vector components of the vector joining the points

A= (x1:Y1_:?1) and B = (xz;}’z_;Z)z)- ~ (Easy)
11. If vector AB = 2i — j + k and OB = 31 — 4] + 4k, find the position vector OA . (Easy)
12. Find the scalar components of vector with initial point (2,1) and terminal point(-7,5). (Easy)
13. Find the unit vector in the direction of 3+b, where 3= 2?—]+ 2k and b= T+]I2 . (Easy)
14. Find the position vector of a point R which divides the line joining two points P and Q whose

position vectors are i+2j-k and -i+j+k respectively, in the ratio 2 : 1 internally. (Easy)
15. Find the position vector of the mid point of the vector joining the points P (2, 3, 4) and

Q (4’ 1, _2) (EaSY)
16. Show that (3-b)x(3a+b)=2(3xb) (Average)
17. Show that the vector Ii\+}+lzis equally inclined to the axes OX , OY and OZ. (Average)
18. Find the angle between the vectors i - 2}+ 3k and 3?-2}+I2 . (Easy)
19. Find angle between the vectors a =T+]I: and B=?+}+I§ . (Easy)

20. 1f3=5i-j-3k and b=i+3j-5k, then show that the vectors 3+b and 3-b are perpendicular. (Easy)

21. Find the magnitude of two vectors a and b, having the same magnitude and such that the angle

between them is 60° and their scalar product is % (Average)
22. Find|X|, if for a unit vector 3, (x-3).(x+3a)=12 (Average)
23.If |d + E| = |d - 5| , prove that 3 and b, are perpendicular. (Average)
24. Find |b|, if (3+b).(3-b)=8and|3|=8|b|. (Easy)
25. Find the projection of the vector i+ 3}+ 7k on the vector 7?—}+ 8k . (Easy)
26. Find the projection of the vector a= 2i+ 3]+2I2 on the vector b=i+ 2}+ﬁ . (Easy)
27. If two vectors 3 andb such that |a|=2, |b|=3 and 3.b=4, find |3-b]. (Easy)
28. [fa=4i+3j+k and b=i-2k, then find |2bx3| (Average)

29. Find the area of the parallelogram whose adjacent sides are determined by the vectors a =?-j +3k
and b=2i- 7}+§ . (Easy)
30. Find the area of a parallelogram whose adjacent sides are given by the vectors a= 3Ii\+’j\+ ak

and b :Ii\—J?+II<\ . (Easy)

31. Find the area of the parallelogram whose adjacent sides determine by the vectors a=i+j-k
and b :?—}+|2 . (Easy)

32. Find the area of the triangle whose adjacent sides are determined by the vectors a= -2i-5k
and 5:?—2}42 . (Easy)

2

33. Let the vectors a and b be such that |3|=3, |b|= =5 and 3xbis a unit vector. Find the angle

between 3 and b (Easy)
34. Find A and p, if (2?+ 6}+27I2)><(?+ 7\}+ uﬁ) =0. (Average)
35.1fa.a =0 and3.b =0, then what can be concluded about the VectorB ? (Average)

36. Show that | a| b+ |b| 3 is perpendicular to| 2| b- |b| 3,for any two nonzero
vectors aand b. (Average)
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37. If either vector 3=0 or b =0, then 3. b=0. But the converse need not be true. Justify your

answer with an example. (Average)
38. Find|axb|,if 3=i-7j+7k and b=3i-2j+2k (Easy)
39. Find the area of the triangle with vertices A(1,1 2) B(2 3,9) and C(l 5,9) (Easy)
40. The two adjacent sides of a parallelogram are 2i- 4J+5k and i-2 j—3k .Find the unit vector parallel
to its diagonal. (Difficult)
41. Find the projection of don bifa. b=8 and b=2] +6j+ 3k (Average)

Three mark questions:

1. Show that the position vector of the point P, which divides the line j _]ommg the points A and B

mb+na

having the position vectors a and b internally in the ratiomM:Nis (Average)

m+n

AnA A LA

2. Find a unit vector perpendicular to each of the vectors a+ b and 3- b wherea=i+j+k, b= i+2 ] +3k

(Average)
If3,b,¢ are unit vectors such that a+b+¢=0, find the value of - b+b-¢+¢-d. (Average)
4. Show that the points A(QE - j + f{) , B(i - 33' - SR) and C(31 — 43 — 41%) are the vertices of a right
angled triangle (Difficult)
5. If the vertices A, B and C of a triangle are (1,2,3), (-1,0,0) and (0,1,2) respectively, then find
the ZABC. (Difficult)
6. Three vectors a,b and ¢ satisfy the condition 3+b+¢=0,. Evaluate the quantity =a.b+b.é +¢.a,
if 3] = 1,|b| = 4&¢| = 2. (Average)
7. Find the vector of magnitude 5 units and parallel to the resultant of the vectors d = 2i + 3j — k
and b=1i— 2j+k (Average)
8. If d,b&c are three vectors such that |d| = =4, |¢| = 5 and each vector is orthogonal to sum
of the other two vectors then find [d + b + €. (Average)
9. Ifi+j+k,2i+5f,3i+2fj—3k and i— 6f— k are the position vectors of points A,B,C & D
respectively then find the cosine angle between AB and CD. (Difficult)
10. fd=2i—j+kb=i+j—2k and ¢ = i + 3j — k such that @ is perpendicular to (AB) +¢) then
find 4. (Average)
11. The two adjacent sides of a parallelogram are 2i — 4j + 5k , i — 2j — 3k then find the unit vector
parallel to its diagonal. Also find area of the parallelogram. (Difficult)
12. The scalar product of the vector i + j + k with a unit vector along the sum of vectors
21+ 4j — 5k & Al + 2j + 3k is equal to one. Find the value of 4. (Difficult)
13. fd=1i+j—k,b=1+2j+k & ¢=—i+ 2j— k then find the unit vector perpendicular to both
@+b and b +¢. (Average)
14.1f d=i+4j+2k,b=3i—2j+7k & ¢=2i—j+4k then find a vector d which is perpendicular
to bothdand b and ¢.d = 15. (Difficult)
15. 1f ?i,B and ¢ are mutually perpendicular vectors of equal magnitudes then prove that the vector
d@+b+¢ is equally inclined to @,b and ¢ . (Average)
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CHAPTER-11
THREE DIMENSIONAL GEOMETRY
1. The direction cosines of x, -axis. (Easy)
(A) 0,1,0 (B) 0,0,1 c)1,0,0 Db)jo,1,1
2. The direction cosines of y, -axis. (Easy)
(A) 0,1,0 B)0,0,1 (c)1,0,0 Db)1,0,1
3. The direction cosines of z, -axis. (Easy)
(A) 0,1,0 B) 0,0,1 c)1,0,0 Db)y1,1,0
4. The direction cosines of negative Z - axis are (Easy)
(A) 0,0,1 (B) 0,0,-1 (C)-1,-1,0 (D) 0,1,0
5. If aline has the direction ratios 2, -1, -2, then its direction cosines (Easy)
2 1 2 2 1 2
& _22,1,22 2 2 (B)zg’_g’_zg or_zg’lg’g
(C) __717_0r_: P (D)_,_ly__or 2227 =
37373 37 373 37 3 3 373 3
6. The direction cosines of the line passing through the two points (- 2, 4, - 5) and (1, 2, 3)
(Average)
3 2 8 3 2 8
(A) 3,-2,8 (B) N AN AN () -3,2,-8 D) — ==
7. Find the direction ratios of a line joining the points (-2, 4, 5) and (1, 2, 3). (Average)
(A) 3,2,2 B) 3,2, -2 € -3,2,2 D)-3,-2, -2
8. For any line, if a, b, c are direction ratios of a line, then number of sets of direction ratios (Easy)
(A) O B)1 C) 2 (D) infinitely many sets.
9. Leta,b, c direction ratios and [, m and n be the direction cosines of a line, such that
l m
o=, T = k,then k is equal to (Easy)
1 s
()iﬁ (B) im (C)ia2+b2+C2 (D)i a2+b2+C2.
10. If a line makes S %n , %With X, y, z axes resply, then its direction cosines are (Easy)
1 1 1 1 1 11
A) 0, \/—\/—nnn B) 0,-%,—% A1, 5.5 D)o, .5
11. If a line makes S0 3 W with x, y, z axes resply, then its direction cosines are (Easy)
@ao,-2,1 B o0,:,%2 (©o,2 1 (D) none of these
12. If the line makes angles 90°, 60° and 45° with the positive direction of x , y and z-axes
respectively. Find its direction cosines. (Easy)
1 1 1 1 1 1 V31
(A)O7E ,ﬁ (B)O’_E’_\/_i (C)l,; 75 (D)O?75\/_§
13. If the direction cosines of a line is k, k, k, then (Average)
1 1
(A) k>0 (B) O<k<1 C) k=1 (D) k=\/—§or—\/—§
14. The equation of x-axis is (Easy)
(A) x=0 (B) y =0 and z=0 (C) x=0andy=0 (D) y=0
15. If a, B, and y are direction angles of a directed line OP,then direction angles of the directed line
PO are (Easy)
(A)aﬂy (B) —a,—B,—v € r-—amr—Bm—y D) Z—a>=B5—v
16. If 2,2 and are direction angles of a directed line OP,then direction angles of the directed
hne PO are (Difficult)
s 3w s T T 3T T -3 -1 s 3T s
(A) 20 Ta B 5,77 © 5, =7 D) .57
17. 1If the directed line OP makes angles 90°, 60° and 45° with the positive direction of x , y and
z-axes respectively. Then its direction cosines of the directed line PO (Difficult)
1 1 1 1 11 1 1
(A)O’E’TE (B)l’_E’_ﬁ (C)l,;,ﬁ (D) o, ~ 3 T
18. If 1, m, n are the direction cosines of a line, then (Easy)
(A) 2+ m2+ n2=0 B) 2+ m2+ n2=2 (C) 21242 m2+2 n2 =2 (D) 12+ m2+ n2 = -1
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19. If a line makes an angles a, 3, y with the positive direction of the co-ordinate axes.

Then sin2a + sin2?f + sin?y = (Average)
(A) 2 (B) 1 (€) 0 (D) -1
20. If a line makes an angles a, 3, y with the positive direction of the co-ordinate axes.
Then cos2a + cos2p + cos2y (Easy)
(A) 2 (B) 1 (€0 (D) -1
21. A line makes equal angles with co—-ordinate axes, then direction cosines of the lines are (Easy)
1 1 1 1 1 1
(A) ilailail (B)—\/— \/—’i\/— (C)\/_ga_\/_ga'\/_g (D) iga?yig
22. The direction ratios of x, -axis. (Easy)
(A) 0,k,0 B)o,0,k C) k, 0,0 D) k, k,k
23. The equation of a line parallel to x-axis and passing through the origin is (Average)
) 3=1=1 B) {=t=1 © F==% O T=rE=T
0 1 1 o0 o 0 1 o o o 1
24. The equat1on of the line through the point (5, 2, -4) and which is parallel to the vector
30+ 27 - 8k is (Easy)
(A) F=(51+27 —4k) +A(30 + 27 — 8k) (B)—=y7=¥
(C) = (30 + 27 — 8k) +A(51+2] —4Kk) D) =222
25. The equation of the line passing through origin with direction angles If % , % and i—”is
(Average)
z X_y _Zz X_y_=2 X_y_z
(A) \/_ -2 (B)B_—l_—l (©) 0o 1 -1 (D)O_l_l
26. The Cartesian equation of the line is X35 = y—;4 = ?, then vector equation of the line is (Easy)
(A) t=(-51+47—6k)+A(30 + 7 + 2k ) (B) t=(51+47 —6k)+A(30 + 77 +2k)
(C) t=(51—47+6k)+A(30 + 77 + 2k) (D) t= (30 + 77 +2k) + A(51 — 47 + 6k)
27. Find the direction cosines of the line =2 = y7_2= Z_ﬁ (Average)
2 8 5 2 4 5 2 4
A) 3.2, -8 (B)ﬁ’ﬁ’_ﬁ @ 77 7= T D) 7 G v
28. The angle between the straight lines %1 = y__—sz = ﬁ and xT_l = yT+2 = 23;3 is (Easy)
(A) 45° (B) 30° (C) 60° (D) 90°
x-1_y-2_z73 x1_y-1_ 26 1 -
29. Lines —3 =5C = and ”~ 1—0 = are perpend1cular7, then k = ] (Easy)
(a) -2 (B) 2 ©-= D) =
30. Lines x—l = % = 22;3 and % = yT_l = ? are perpendicular, then p = (Easy)
10 10 11 11
@A) -3 B) ©) -3 (D)
31. Find the angle between the lines whose direction ratios are a, b, c and b-c, c—a, a— bis
(Easy)
(A) 45° (B) 30° (C) 60° (D) 90°
32. The angle between two diagonals of a cube is (Average)
(A) cos™? (%) (B) cos™! (g) (C) tan~*+2 (D) cos™?! G)
33. The measure of the angle between the lines x=k +1,y=2k - 1,z=2k + 3, k €ER and
=2 (Difficult)
— 2 _ 2 _ _ 1
(A) cos™! (WE) (B)cos™?! (5) (C)tan~1~2 (D)cos™?t (5)
34. Two lines xz;l = y_—_l = % and % = y__—51 = % are (Average)
(A) | |* (B) 4ir (C) skew lines (D) lines
35. Two lines x3;1 = yT_l = g and % = yT_l = % are (Difficult)
(A) parallel (B) perpendicular
(C) skew lines (D) intersecting in an acute angle.
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36. Two lines with direction ratios ai, b1, ¢c1 and ag, bs, ¢ are (Easy)
(A) perpendicular, if % = % = % (B) parallel, if aiaz + bibs + cico =0
2 2 2
b
(C) perpendicular if \/alz +b’ +c’ = \/azz +b, +c,” (D) parallel , if Z—l = b—l = 2—1
2 2 2
37. If the direction ratios of two parallel lines be ai, as, az and b, b, bs, then ? = (Easy)
1
a, by b3 by
A 2 B) 7, )5 D) 3
+1 -2 +3 -1 +2 -3
38. Statement 1: The angle between the straight lines . y5 = Z4 and xl = y2 =z 3

is 90°

Statement 2: Two lines with direction ratios ai, bi, ¢i and ag, bs, ¢ are perpendicular,
ifarax+ biby + ci1co =0 (EaSY)
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is false.
39. Assertion(A) : The equation of a line parallel to y-axis and passing through the origin is ¥ = k"

Reason(R) : The direction ratios of y —axis is 0, k , 0. (Average)
A) A is false but R is true B) A is false and R is false
C) A is true but R is false D) A is true and R is true.

40. Statement 1: Skew lines are non - intersecting non - parallel lines
(az—ay)-(b; xby)

Statement 2: The distance between two Skew lines is A
1 2

(Average)
A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Statement 1 is true and Statement 2 is true
D) Statement 1 is false and Statement 2 is false
41. Statement 1: The angle between the lines whose d r’s are given by 2,-3,3 and 3, 3, 1 is 90°
Statement 2: Two lines with dr’s a;, b1, ¢ci1 and as, bs, ¢z are perpendicular if % = % = Z—l
2 2 2
(Easy)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true.
C) Statement 1 is true and Statement 2 is true.
D) Statement 1 is false and Statement 2 is false.

x=5 y+4 z-
7

42. Assertion: If the cartesian equation of a line is

,then its vector form is
7 =5?—4j+61}'+/1(37+7j+2/€)

Reason: The vector equation of the line which passes through the point (x1, y1, z1) and parallel

tothe b =xi + yj +zk is T = (x,1+y,]+2K) + A(x0 + yj + zk ). (Easy)
A) A is false but R is true B) A is false and R is false
C) A is true but R is false D) A is true and R is true

43. Assertion (A): If a line makes angles a, 3, y with positive direction of the coordinate axes, then
sin2a + sin?f + sin2 y = 2
Reason (R): The sum of squares of the direction cosines of a line is 1, (Easy)
A) A is false but R is true B) A is false and R is false
C) Both A and R are true and R is the correct explanation of A.
D) Both A and R are true and R is not the correct explanation of A.
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44. Statement 1: The acute angle between the line 7 =i + j + 2k + /"L(l7 —j) and the x-axis is %

Statement 2: The acute angle between the lines 7 =x + y,j +z,k + l(alf +b,] +c]l; ) and
|a1a2 +bb, + clc2|

\/af +b]2 +c]2 \/az2 +l)22 +022

F=xi+y,]+2,k+ /?,(azf +b,j + czlg) is given by cos 0 = (Difficult)
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1
D) Statement 1 is false and Statement 2 is false.
45. Statement 1: The lines#=1+2j-4k+A1(21+3j+6k)and7 =31+ 3j-5k+pu (2 + 3 j + 6k)
are parallel.
Statement 2: Two lines with d. r. ’s a1, b1, ¢; and az, bz, ¢z are parallel ifZ—: = z—: = Z—: (Easy)

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true.

C) Statement 1 is true and Statement 2 is true. z 2
D) Statement 1 is false and Statement 2 is false. o5t = y
46. In the figure the equation of straight line 1 is e _.;:_-_,-.-!’" - (Easy)
A)#=2b, LeR S A
B)#=Axdxb , AeR "
— 4]
CQ)f=d+2b , hreR /
D)7=b+d , LeR 2
47. If L, and L, are in the direction of d and b respectively and
0 is angle between a & b then cosf = (Easy)
A 1343 gy lax7]
) i ) i
a.b
) GG D) O
48. In the figure the equation of straight line AB is (Difficult)
26-1) _ V2-2) _ 23 X1 _ Tt
W =F == =% B F=7%"%
X+1 _ y+2 _ 743 x-1) _ V2(y-2) _ z-3
(C)ﬁ_l_l (D)\/§_1_0
2

49. The direction ratios of z —axis is a, b, ¢, then a= -------- (Easy)
50. The direction cosine of negative x, -axis is a,0,0 then a=------- (Easy)
51. Lines XT_l = 2%3/ = ? and x3_—k1 = yT_l = % are perpendicular, then k = — — — — — (Easy)

TWO MARKS QUESTIONS:

1. Find the direction ratios of the line xT_l =3y = 22:3 (Average)

2. The Cartesian equation of a line is xT_S= y—;‘} =Zz;6. Write its Vector form. (Easy)

3. Find the direction cosines of the line which makes equal angles with coordinate axis. (Easy)

4. Find the direction cosines of the line passing through two points (-2, 4, -5) and (1, 2, 3). (Easy)

5. Find the equation of the line which passes through the point (1,2,3) and parallel to the
vector3? + 2] — 2k ,both are in vector and Cartesian form. (Easy)

6. Find the angle between the lines Zi = yT_l = ?ande+1 = y—;} = ? (Easy)
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7. Show that the line passes through the points (4,7,8) , (2,3,4) is parallel to the line passing

through the points (-1,2,1) and (1,2,5). (Easy)

8. Show that the line through the points (1,-1,2) ,(3,4,-2) is perpendicular to the line through the
points (0,3,2) and (3,5,6). (Easy)

9. Show that the points (2,3,4) ,(-1,-2,1) and (5,8,7) are collinear. (Easy)

10. Show that the points A (2, 3, -4), B (1, -2, 3) and C (3, 8, — 11) are collinear. (Easy)
11.Find the Cartesian equation of the line through the point (5, 2, -4) and which is parallel to the
vector 31 + 2 j - 8 k. (Easy)

12. Find the equation of the line in vector form that passes through the point with position vector
20 —j+ 4k and is in the direction 7 + 2] — k . (Easy)
13. Find the angle between the pair of lines% = % = #and X:—l = % = ? (Easy)
14. Find the angle between the pair of lines 7 = 37 + 2] — 4k+A(i + 2J + 2k.) and
7 = 57— 2] + u(30 + 2j + 6k) (Easy)
15. Find the angle between the pair of lines 7 =37 + j —2k Jr/l(z7 N —21?)
andf=2Z—]—561€+y(3i—5j—41€) (Easy)
16. Find the angle between the pair of lines¥ = 2i -5 ] + k + 4 (3{ + 2 j + 6k) and
F=Ti-6j+tu(i+2j+2k) (Easy)
17. Find the value of p, so that the lines I%X = % = ?and 7;;’( = % = %are at right angles.
(Average)
18. Find the value of k, so that the lines % = % = ?and % = % = %are at right angles.
(Easy)
THREE MARKS QUESTIONS:
1. Find the shortest between the lines 1; and 1> whose vector equations are
F=i+j+AR2i—j+k)and 7 =2i+j—k+ u(3i — 5j + 2k). (Easy)
2. Find distance between the lines 1; and 1, given by 7 = i + 2j — 4k + A(2i + 3j + 6k) and
7 =3i+ 3j — 5k + u(2i + 3j + 6k) (Easy)

3. Find shortest distance between the lines x7+1 = y_—+61 = 111 and XT_3 = y_—_25 = 2—17 (Average)
4. Derive the equation of the line in space passing through the point and parallel to the vector in
the vector form . (Easy)

5. Derive the equation of the line in space passing through the point and parallel to the vector
both in the Cartesian form. (Easy)
6. Derive the angle between two lines in vector and Cartesian form. (Average)
7. Derive the shortest distance between skew lines both in vector form. (Difficult)
8. Derive the distance between the parallel lines 7 = al + A(b)and 7 = aZ + u(b). (Difficult)

9. Find the vector equation of the line passing through the point (1, 2, — 4) and perpendicular to

the two lines :% = % = Z_710and X_Sj = % = % (Difficult)
10. Find the distance between the lines 1:& 1, whose vector equations are

F=i+ j+A(20-]+k)and? =2i+]-k+pu(31-5]+2k). (Average)
11. Find the shortest distance between the lines whose vector equations are

F=(1-0i+(t2)j+3—-2t) kand P=(s+1)i+(2s-1)j-(2s+1) k (Difficult)
12. Find the shortest distance between the lines whose vector equations are

F=(1-0i+(t2)j+3—-2t) kand P=(s+1)i+(2s-1)j-(2s+1) k (Difficult)
13. Find the distance between the lines #=i+2j+ k+A(i- j+ k)

andP=2i-j-k+pu(21+3j+k) (Average)
14. Find the distance between the lines 7 =1+ 2 j-4 k + 1 (21 + 3 j + 6k)

and 7 =31+ 3j-5k+pu (20 + 3]+ 6k) (Average)
15. Find the distance between the lines #=1+2j+ 3k + 1 (i - 3 + 2k)

And P=4i+5j+6k+pu(21+3]+k) (Average)
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CHAPTER -12
LINEAR PROGRAMMING
MCQ /FB questionso(not included in the model papers of KSEB)

1. A general class of problems which seek to be maximize or, minimize is called. (Easy)
(A) The objective functions (B) Linear programming problem
(C) Optimization problems (D Feasible solution

2. Z = ax + by, where a, b are constants is a linear objective function. Variables x and y are called

(Easy)

(A) Decision variables (B) Dependent variables
(C) Independent variables (D) None of these

3. Every point of feasible region is called (Easy)
(A) Infeasible region (B) Optimal solution
(C) Feasible solution (D) None of these

4. Feasible region is the set of points which satisfy (Easy)
(A) The objective functions (B) Some the given constraints
(C) All of the given constraints (D) Non negative constraints.

5. Objective function of a linear programming problem is (Easy)
(A) a constraint (B) function to be optimized
(C) A relation between the variables (D) Corner Points.

6. A set of values of decision variables which satisfies the linear constraints and non-negativity
conditions of a L.P.P is called its (Easy)
(A) Unbounded solution (B) Optimum solution
(C) Feasible solution (D) Feasible region

7. The optimal value of the objective function is attained at the (Easy)
(A) points on X-axis (B) points on Y-axis
(C) corner points of the feasible region (D) none of these

8. In a LPP, the objective function is always (Easy)
(A) cubic function (B) quadratic function
(C) Linear function (D) constant.

9. The number of feasible solution of a L.P.P is (Easy)
(A) one (B) two (C) finite (D) infinite.

10. Let R be the feasible region for a linear programming problem, and let Z = ax + by
be the objective function. If R is bounded, then Z has (Easy)
(A) only a maximum value on R (B) only a minimum value on R
(C) both a maximum and a minimum value on R (D) no minimum value on R

11. Maximum or a minimum may not exist for a linear programming problem if (Easy)
(A) The feasible region is bounded (B) If the constraints are non linear
(C) if the objective function is continuous (D) The feasible region is unbounded

12. In a LPP, which of the following is correct (Average)

(A) A corner point of a feasible region is a point in the region which is the intersection of two
boundary lines.

(B) A feasible region is bounded if it can be enclosed within a circle

(C) A feasible region is unbounded that the feasible region does extend indefinitely in any
direction.

(D) If two corner points produce the same maximum (or minimum) value of the objective
function, then every point on the line segment joining these points will not give the same
maximum (or minimum) value.

13. The corner points of the feasible region determined by the system of linear constraints are
(0, 0), (0, 50), (30, 0), (20, 30). The objective function is Z = 4x + y , then maximum value of Z is
(Easy)
(A) 210 (B) 150 (C) 110 (D) 120.
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14. The corner points of the feasible region determined by the system of linear constraints are
(0, 10), (5, 5), (15, 15), (0, 20). Let Z = px + qy, where p, q > 0. Condition on p and q so that the
maximum of Z occurs at both the points (15, 15) and (0, 20) , then (Average)
(A p=gq (B)p=2q (C)a=2p (D) g = 3p.

15. Corner points of the feasible region determined by the system of linear constraints are (0, 3),
(1, 1) and (3, 0). Let Z = px + qy, where p, q > 0. Condition on p and q so that the minimum
of Z occurs at (3, 0) and (1, 1) is (Average)

(A) p=2q (B)p=q/2 (C)p=3q Dp=q

16. Corner points of the feasible region for an LPP are (0, 5), (4, 3), (0, 6) .

Let Z = 200 x + 500y be the objective function. The Minimum value of Z occurs at  (Easy)
(A) (0, 5) (B) (4,3) (€) (0, 6)
(D) line segment joining the points (0, 5) and (4, 3).

17. Corner points of the feasible region for an LPP are (0,10), (5,5), (0, 20), (15,15).

Let Z = 3x + 9y be the objective function. The maximum value of Z occurs at (Easy)
(A) (0, 20) (B) (15,15)

(C) line segment joining the points (15, 15) and (0, 20)

(D) line segment joining the points (5, 5) and (15, 15).

18. The corner points of the feasible region determined by the system of linear constraints are
(2, 72), (15, 20) and (40, 15). The objective functionis Z =6 x+ 3 y,
then maximum value of Z is (Easy)
(A) 228 (B) 150 (C) 285 (D) 320.

19. Assertion (A): The maximum value of Z = 5x + 3y, satisfying the conditions

x20,y20and 5x + 2y < 10, is 15.
Reason (R): The optimal value of the objective function is attained at the corner points of the
feasible region. (Average)
A) A is false but R is true B) A is false and R is false
C) Both A and R are true and R is the correct explanation of A.
D) Both A and R are true and R is not the correct explanation of A.
20. Assertion (A): The minimum value of the objective Z = x + 3y. satisfying the conditions
2x+y=<20, x20,y=20 isO.
Reason (R): In a LPP, the minimum value of the objective function Z =ax + by is always O, if
origin is one of the corner point of the feasible region. (Average)
A) A is false but R is true B) A is false and R is false
C) Both A and R are true and R is the correct explanation of A.
D) Both A and R are true and R is not the correct explanation of A.

Six mark questions
Solve the following linear programming problems graphically

1. Maximize z= 3x+4y subjecttox+y<4,x=>0,y =0 (Easy)

2.  Maximize z= x+y subject to x+2y<40,2x+y<50,x >0,y >0 (Easy)

3. Maximize z= x+y subject to x+2y<283x+y<24,x>0,y=>0 (Easy)

4. Maximize z=17.5x+7y subject to x+3y<123x+y<12,x>0,y>0 (Average)

5. Maximize z=7x+10y subject to 2x+3y<120,2x+y<80,x >0,y >0 (Easy)

6. Maximize z=5x+6y subject to 25+8y <200,10x+8y<240,x >0,y >0 (Easy)

7. Minimize Z = 200x + 500y, subject to the constraints x + 2y =210, 3x+ 4y <24,x 20,y 2 0.
Eas

8. Minimize and Maximize Z = 4x + y, subject to x+ y =50, 3x+ y <90, x,y 2 0. EEasﬁ

9. Maximize z = 3x + 2y subject to x + 2y < 10,3x +y < 15,x,y > 0 (Average)

10. Maximize Z = 250x + 75y, subject to the constraints 5x+ y 2100, x+ y < 60,x 20,y = 0.
(Average)

11. Minimize Z = - 3x + 4y, subjecttox + 2y < 8,3x + 2y > 12,x20,y 2 0. (Average)
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Maximize and minimize : z=5x+10y subject to x + 2y < 120,x +y =2 60,x — 2y = 0,x,y = 0.

(Difficult)
Maximize and minimize : z = x + 2y subject to x + 2y =2 100,2x —y < 0,2x + y < 200,x,y = 0.
(Difficult)
Minimize and Maximize Z = 3x + 9y
subject to the constraints: x + 3y <60, x+ y>10and x<yand x>0,y > 0. (Difficult)
Maximize Z = 5x + 3y, subject to 3x + Sy < 15, 5x + 2y < 10, x 2 0, y 20. (Difficult)
Minimize and Maximize Z = 5x + 10y, subject tox + 2y < 120, x +y 260, x -2y 20, X,y 2 0.
(Difficult)
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CHAPTER-13
PROBABILITY
MCQ /FB questions.
1) If E &F are any events then witch of the following is incorrect (Easy)
A)P(FIF) =1 B) P(S|F) < 1
C) P(E'|F) =1 - P(E|F) D) P((EUF)|G) = P(E|G) + P(F|G) — P((ENF)|G)
2) If P(4) =—, P(B) =— and P(ANB) = — then P(4|B) is (Easy)
A) = B): C)— D)2.
13 9 13 7
3) If P(E) =,P (F) =~ and P(E N F) = ; then P(E|F) is (Easy)
A) B) 1 Q) 5 D) :.
4) If P(B) = 0.5 and P(A N B) = 0.32 then P(4|B) (Easy)
8 1 4 16
A) B); C) D).
5 If P(A) = and P(B) = 0 then find P(4|B) is (Easy)
A) % B)1 C)o D)not exists.
6) 1f P(A) = and P(B) = 0 then find P(B|A) is (Easy)
A) % B)1 C)o D)not exists.
7) If P(E) = 0.6,P(F) = 0.3 and P(E N F) = 0.2 then P(E|F) is (Easy)
A) 3 B) = C)0 D).
8 If P(E) =0.6,P(F) = 0.3 and P(E N F) = 0.2 then P(F|E) is (Easy)
A); B) = C)0 D) -.
9) If Ais a subset of B and P(A) # 0, then (B|A4) is (Easy)
A)1 B)0 C)% D)not exists.
10) If AnB = ¢ and P(A) # 0,then P(B|A) is (Easy)
A) % B)1 Q)0 D)not exists.
11) If 2P(A) = P(B) = % and P(A|B) = g then P(A N B) is (Average)
A) = B)= C)= D) 2.
26 26 26 13
12) If 2P(A) = P(B) = % and P(A|B) = % then P(AU B) is (Average
A) = B)>> C)~ D) .
26 26 26 13
13) 1 P(A) ==, P(B) == and P (AU B) =— then P(4/B) is (Average)
A) 2 B) 2 C) D) 2.
7 7 5 6
14) If P(A) = % P(B) = % and P (AU B) = 1—71 then P(B/A) is (Average)
A) 2 B)2 C) D)2 .
7 7 5 6
15) If P(A) = %,P(B) = % and P (AUB) = 1—71 then P(A N B) is (Average)
A) = B)= O) D)z .
16) If P(A) = 0.8,P(B) = 0.5,P(B|A) = 0.4 then P(ANB) is (Average)
A) 0.32 B)0.2 C)0.4 D)0.3
17) If P(A) = 0.8,P(B) = 0.5,P(B|A) = 0.4 then P(A|B) is (Average)
A) 2 B)= C); D)~
18) If P(A) = 0.8,P(B) = 0.5,P(B|A) = 0.4 then P (AUB) is (Average)
A) 032 B) 0.98 C) 0.9 D) 0.72
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19) If A and B are any two events such that P(A) + P(B) — P(A and B) =P(A), then

P(B/A) = (Average)
A)1l B)0 % D)not exists.

20) If A and B are two event such that P(A)# 0 and P(B | A) = 1, then (Easy)
(A) A cB (B) BcA (C)B=0 (D) A =0.

21) If A and B are events such that P(A|B) = P(B|A), then (Average)
(A) A cB but A #B (B)A=B (C)ANB =0 (D) P(A) = P(B).

22) If P(A|B) > P(A), then which of the following is correct : (Average)
(A) P(B|A) < P(B) (B) P(A n B) < P(A).P(B)  (C) P(B|A) > P(B) (D) P(B|A) = P(B)

23) If A and B are two events such that A B and P(B) #0, then which of the following
is correct? (Average)
(A PB/A) =52 (B)PANB) <PA)  (C)PAIB) =PA) (D) P(B/A) =1

24) A die is rolled, consider an events E = {1,3,5}, F = {2,3}, then P(E|F)is (Average)
A); B); C)z D)

25) A die is rolled, consider an events E = {1,3,5}, F = {2,3}, thenP(F|E)is (Average)
A); B); C)z D)

26) A die is rolled, consider an events E = {1,3,5}, G = {2,3,4,5}, thenP(G|E)is (Average)
A); B); C)z D)

27) A is rolled, consider an events E = {1,3,5}, ¢ = {2,3,4,5}, thenP(E|G)is (Average)
A): B); O) D)

28) A die is rolled, consider an events E = {1,3,5}, F = {2,3}and G = {2,3,4,5} then P(E U F|G)is

(Average)

A)1 B); C); D)

29) If P(A) = 0.4 P(B) = 0.5 and P(AN B) = 0.25 then P(4’|B) is (Average)
A)2 B): C); DJ-.

30) In a hostel, 60% of the students read Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random. If she
reads Hindi newspaper, find the probability that she reads English newspaper. (Difficult)
A); B): Q) = D) ;.

31) In a hostel, 60% of the students read Hindi newspaper, 40% read English newspaper and
20% read both Hindi and English newspapers. A student is selected at random. If she

reads English newspaper, find the probability that she reads Hindi newspaper. (Difficult)
A) 3 B): Q) = D) -.
32) Two cards are drawn random without replacement from a pack of 52 playing cards.
Find the probability that both are black cards. (Average)
A) — B): )= D)2,
26 4 102 104
33) A Urn contains 10 black and 5 white balls, 2 balls are drawn one after the other without
replacement. What is the probability that both drawn balls are black. (Average)
A); B); Clg D)5
34) Three cards drawn successively without replacement from a pack of 52 well shuffled cards.
What is the probability that 1st two cards are king and 3rd card drawn is ace. (Difficult)
2 1 2 1
) 13x13x13 )13><13><13 )13><17><25 )13><17><25‘
35) If A and B are independent events then (Easy)
A) A and B’ are dependent B) A’ and B are dependent
C) A’ and B’ are dependent D)P(AuB)=1—-P(A")P(B").
36) Two events A and B are said to be independent, if, (Easy)
(A) A and B are mutually exclusive (B) PA'nB') = [1 - P(A)] [1 - P(B)]
(C) P(A/B) = P(B) (D) P(B/A) = P(A).
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37) If A and B are two independent events then the probability of occurrence of

at least one of A and B is (Average)
A)1+P(AYP(B') B)1-P(A)—P(B) C)1—-P(ANP(B) D)1-(P(A)+P(B))
38) Two events E and F are independent events, which of the following is not true (Easy)
A) P(FIE) = P (F) B) P (E|F) = P (E)
C)P(EUF)=P(E)+ P(F) D)P(E nF) = P(E).P (F).
39) If A& B are independent events and P(A) = g, P(B) = %,then P(ANB)is (Easy)
A) < B)= )2 D)2
3 25 5 25 ) 3
40) Let E and F be two events such that P(E) = E’P(F) =5 and P(ENF) = =
then E and F are (Easy)
A) dependent events B) independent events
C) mutually exclusive events D) exhaustive events.
41) If A and B are two independent events such that P(4) = % and P(B) = % then
P(not A and not B) (Average)
1 3 7 1
A3 B)s Cls D)
42) If A and B are independent events with P(4) = 0.3,P(B) = 0.4 then P(B|A) is (Easy)
3 2 3 7
A) B); C: D)5
43) If A and B are independent events with P(A) = 0.3,P(B) = 0.4 then P(A|B) (Easy)
3 2 3 7
A% B)s Chs Dl
44) If A and B are independent events with P(4) = 0.3,P(B) = 0.4 then P(A4 and B) (Easy)
A) 0.3 B) 0.4 C)0.12 D)0.7
45) If A and B are independent events with P(4) = 0.3, P(B) = 0.4 then P(4 or B) (Easy)
A) 0.3 B) 0.42 C)0.12 D) 0.58.
46) If A and B are independent events with P(A) = 0.3, P(B) = 0.4 then P(neither Anor B) (Easy)
A) 0.3 B) 0.42 C)0.12 D) 0.58
47) If A and B are two events such that P (A) = %, P (B) = %and P(ANB) = é ,
then P (not A and not B) (Average)
1 3 7 1
A) 3 B)g Clg D)>
48) If P(A) = % P(B) = % and P(not A or not B) = % then A and B are. (Average)
A) dependent events B) independent events
C) mutually exclusive events D) exhaustive events.
49) If A and B are independent events such that P(A) = 0.3 and P(B) = 0.6,
then P(A and not B) is (Average)
A) 0.12 B)0.18 C)0.28 D)0.42
50) If A and B are independent events such that P(A) = 0.3 and P(B) = 0.6,
then P (neither A nor B) is (Average)
A) 0.12 B)0.18 C)0.28 D)0.42
51) A and B are events such that P(4) = %, P(AUB) = E,P(B) = q, then the value of q if A and B
are mutually exclusive (Average)
A) = B)— C)z D)~
52) A and B are events such that P(4) = %, P(AUB) = %,P(B) = q, then the value of q if A and B
are independent (Average)
A) = B)— Q)= D)~
10 10 5 10

53) An electronic assembly consists of two subsystems say A and B. From previous
testing procedures, the following probabilities are assumed to be known, P(A fails) = 0.2,
P(B fails alone) = 0.15 and P(A and B fail) = 0.15, then P(A fails alone) (Difficult)
A) 0.15 B) 0.5 C) 0.05 D) 0.75
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54) An electronic assembly consists of two subsystems, say, A and B. From previous
testing procedures, the following probabilities are assumed to be known, P(A fails) = 0.2,

P(B fails alone) = 0.15 and P(A and B fail) = 0.15, then P(A fails |B has failed) is (Difficult)
A)0.15 B)O0.S5 C) 0.05 D) 0.75.

55) The probability of obtaining an even prime number on each die, when a pair of
dice is rolled is (Average)
A) - B)< C) = D).

56) A die is tossed thrice. Find the probability of getting an odd number at least once. (Average
A) g BY; C) 2 DJ..

57) Probability of solving a specific problem independently by A and B are % and % respectively.
If both try to solve the problem then the probability that the problem is solved (Average)
A) < B) C); D)2

58) Probability of solving a specific problem independently by A and B are % and é respectively.
If both try to solve the problem then the probability that exactly one of them solves

the problem is (Average)
A) < B) C); D) ;
59) Two balls are drawn at random with replacement from a box containing 10 black and 8
red balls, then the probability that both are red is (Average)
25 16 20 28
A) o B); C)5; D) o
60) Two balls are drawn at random with replacement from a box containing 10 black and
8 red balls find the probability that 1st ball is black and second is red (Average)
A2 B)+ )= D) =
e 81 81 153
61) Two balls are drawn at random with replacement from a box containing 10 black and
8 red balls find the probability that One of them is black and other is red (Average)
A) = B)= C)=2 D) =
e 81 81 153
62) Statement 1: Given that E and F are events such that P(E) = 0.6, P(F) = 0.3 (Average)
and P(E N F) = 0.2, then P(E|F) =2/3
Statement 2: Let E and F be two events with a random experiment, then P(E|F) = P(PE(E)F)

A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is false.

63) Statement 1: If P(A) = 0 and P(B) # O, then find P(A/B)=0 (Easy)
Statement 2: If P(A) = O, then P(ANB) =0
A) Statement 1 is true and Statement 2 is false.

B) Statement 1 is true and Statement 2 is true, Statement 2 is correct explanation for
Statement 1

C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for
Statement 1

D) Statement 1 is false and Statement 2 is true.

64) For any two independent events A and B. P(A)= x and P(B)=y (Difficult)
Assertion (A): The probability that at least one of the events A and B occurs is x +y -2 xy.
Reason (R):P(E n F/) = P(E)P(F/).

A) A is false but R is true B) A is false and R is false
C) Both A and R are true and R is the correct explanation of A.
D) Both A and R are true and R is not the correct explanation of A.
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65) Assertion (A): In rolling a die, event A= {1, 3, 5} and event B = {3, 6} are mutually (Easy)
independent events.

Reason (R):If A and B are two independent events then P(E n F) = P(E)P(F).

A) A is false but R is true B) A is false and R is false
C) Both A and R are true D) A is true but R is false
66) Assertion (A) : Let A and B be two events such that P (A) =§ ,P(B) = % and (Easy)

P(A/B)= i, then A and B are independent events.
Reason (R) : If A and B are two independent events then P ( B/A) = P(B) .
A) A is false but R is true
B) Both A and R are true and R is the correct explanation of A.

C) Both A and R are true and R is not the correct explanation of A.
D) A is false and R is false

67)1f P(B) ==, P(ANB) = —and P(A|B) = S,then k= --------- (Average)
68) If P(F) = 0.6 and P(ENF) = 0.2 then find P(E'|F) = ;,then k= - (Average)
6”HPM)=§mMPwM)=0mme)=———— (Easy)
70) If P(A) = 0 and P(B) = 7, then P(A /B) =--------- (Easy)

71) If A and B are two events such that A is a sub set of B and P(A) # 0, then P(B/A) =- (Easy)
72) If A# @ is a subset of B then P(B|A) = — — — — — (Easy)
73) If P (A) # 0 , then P(A]A) =—————

(Easy)
74) If P(A) = S,P(B) = § and A and B are independent events then P(ANB) = ki,then k= (Easy)
75) For the figure given below the P(Second Pick R) is (Average)
First Pick Second Pick
R ‘l)ﬂ
S R "é G 35
10 B 1‘:)
1o R %
G G 10
\ B 140
a
O =
B —é G5
B II:J
A) 5 B); )= D) -
76) For the figure given below P (B/A )= (Easy)
A H B
A) 2 B)~ C)2 D) 2.
7 12 9 12
77) For the figure given below the P(Walk) is (Average)

Walk

Rain

Do not walk

Walk

No
rain

Do not walk

™
Wl WIN oW o+

7
A) & B)- ) D) —.
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78) For the figure given below the P(B//A) is (Average)

A) 5 B); C); D)

Slw

79. A coin is flipped and a dice is rolled. (Average)
Statement 1: The probability of getting a ‘tail’ and a 6’ is 1—12

Statement 2: The probability of getting a ‘tail’ and a not 6’ is %

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is true and Statement 2 is true.
C) Statement 1 is false and Statement 2 is true.
D) Statement 1 is false and Statement 2 is false.
80. For the figure given below (Average)

First draw Second draw

white
white _
<
3

8  black)

black

white

i

black

1

Statement 1: P(both are white)=§
Statement 2: P(at least one white) =g

Statement 3: P(both are black) =%

Which of the above statements are correct?
(A) 1 and 3 only (B) 2 and 3 only (C) 1 and 3 only (D) All 1, 2 and 3.

Two mark questions.
1. If A and B are independent events with P(4) = 0.3,P(B) = 0.4 then

find P(not A and not B). (Average)
2. If A and B are independent events such that P(A) = 0.3 andP(B) = 0.6, find P(A and B). (Average)

3. If A and B are independent events such that P(4) = 0.3 andP(B) = 0.6,

find P(A and not B). (Average)
4. If2P(A) =P(B) = %and P(A|B) = Ethen find P(AU B). (Average)
5. Prove that P(AYB) =1-P(A|B). (Average)
6. If A and B are independent events with P(4) = 0.3,P(B) = 0.4 then find P(A U B). (Average)
7. If P(A) ==, P(B) =—andP(A U B) =~ then find P(B|4). (Average)
8. A and B are an events such that P(4) = %P(A UB) = %,P(B) = g,then find q if A and B are

independent (Average)
9. Let A and B are two events such that P(4) = %,P(AlB) = %and P(B|A) = ;

then findP(B). (Average)
10. A fair die is rolled consider an events E = {2,4,6} and F = {1,2} then find P(E|F). (Easy)

11. A fair die is rolled consider an events E = { 1,3,5 } and F = {2,3,5}, then find P(F/E). (Easy)
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A couple has two children. Find the probability that both children are males if it is known that

at least one of the children is male. (Average)
Mother, Father and son line up at random for a family picture , Find P(E/F).

If E: son on one end, F: father in middle. (Average)
Consider an experiment of tossing two fair coins simultaneously. Find the probability that both
are heads. Given that at least one of them is head. (Average)
A couple has 2 children find the probability that both are female if it is known that elder child
is female. (Average)
Given that the 2 number appear in on throwing two dices are different.

Find the probability of an event the sum of the number is 4. (Average)
Find the conditional probability of obtaining the sum 8 given that the red die resulted

is a number less than 4. (Average)

In a hostel 60% of students read Hindi newspaper, 40% of students read English newspaper
and 20% read both Hindi and English newspapers. A student is selected at random then,
If she reads Hindi newspaper find the probability that she also reads English

newspapers. (Difficult)
A coin is tossed 3 times then find P(E|F), where E : Head on third toss and

F : Head on first two tosses . (Average)
A coin is tossed 3 times then find P(E|F),where E :at least two heads and

F : at most two heads. (Average)
A black and red dice are rolled. Find the conditional probability of obtaining the sum greater
than 9. Given that black die resulted as 5. (Average)

If A and B are independent events, then prove that A and B’ are also independent. (Average)
If A and B are independent events, then prove that A’ and B are also independent. (Average)
If A and B are independent events, then prove that A’ and B’ are also independent. (Average)
If A and B are two independent events then prove that the probability of occurrence of
at least one of A and B is given by 1 — P(4").P(B’). (Average)

If P(A) = %, P(B) = %and P(notA or notB) = % then state whereas A or B are independent (Average)
If A and B are two events such that P(4) = % and P(B) = % Then P(ANB) = é then

Find P(not A and not B) . (Average)

Find the probability of getting even prime number on each die, when a pair of dice is rolled.
(Average)

Two cards are drawn random without replacement from a pack of 52 playing cards.

Find the probability that both are black cards. (Average)

Two cards are drawn successfully with replacement from a pack 52 cards

Find the probability distribution of number of ace cards. (Average)

An Urn contains 10 black and 5 white balls, 2 balls are drawn one after the other without

replacement. What is the probability that both drawn balls are black. (Average)

Three cards drawn successively without replacement from a pack of 52 well shuffled cards.

What is the probability that 1st two cards are king and 3rd card drawn is ace. (Average)

Two balls are drawn at random with replacement from a box containing 10 black and

8 red balls find the probability that both are red. (Average)

Two balls are drawn at random with replacement from a box containing 10 black and

8 red balls find the probability that 1st ball is black and second is red. (Average)

A die is tossed thrice. Find the probability of getting an odd number at least once. (Average)
Probability of solving a specific problem independently by A and B are % and é respectively.

If both try to solve the problem independently. Find the probability that the problem is solved.
(Average)
If P(Ey) = Y2, P(E;)= Y2 and P(A/E;)= Y2, P(A/E,;)= 4 . Find P(E;/A). (Average)
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Three mark questions.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

A die is thrown twice and sum of the numbers appeared is observed to be six.

What is the conditional probability that the number 4 has appeared at least once. (Average)
A die is thrown 3 times. Events A and B are defined as follows.

Event A :4 on first throw and Event B : 6 and 5 on second and third throw.

Find the probability of ‘A’ given that ‘B’ has already occurred. (Average)
A pair of die are thrown, an event A and B are as follows, A : the sum of 2 numbers on the die
is 8 and B : there is an even number on the first die.

Find the conditional probability P(B|A). (Average)
10 cards numbered from 1 to 10 are placed in a box mix up thoroughly and 1 card is drawn
random, if it is known that the number on the drawn card is more than 3.

What is the probability that it is an even number. (Average)
An instructor has question bank consisting of 300 easy true/false questions, 200 difficult
true/false questions, 500 easy multiple choice questions and use 400 difficult MCQ’s. If a
question is selected at random from the question bank. What is the probability that it will be a
easy question given that it’s a MCQ. (Difficult)
One card is drawn at random from a well shuffled deck of 52 cards. Find where events E and F
are independent. E : the card drawn is a spade and F: the card drawn is an ace. (Difficult)
A die is marked 1,2,3 in red and 4,5,6 in green is tossed. Let ‘A’ be an event that ‘the number
is even’ and B be an event that ‘the number is red. Are A and B independent. (Difficult)
An unbiased dies is thrown twice, let A be an event ‘odd number on the first thrown’ let ‘B’ be
an event odd number on the 2nd thrown check the independence of the events A and B.(Difficult)
A die is thrown, if E be an event, the number appearing is a multiple of 3 and F be an

event the number appearing is even, then find whether E and F are independent.  (Difficult)
A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.

One of the two bags is selected at random and a ball is drawn from the bag.

What is the probability that the ball is red. (Difficult)
An urn contains 5 red and 5 black balls. A ball is drawn at random, its colour is noted and

is returned to the urn. Moreover, 2 additional balls of the colour drawn are put in the urn and
then a ball is drawn at random. What is the probability that the second ball is red ? (Difficult)
Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls.

One ball is transferred from Bag I to Bag Il and then a ball is drawn from Bag II . The ball so
drawn is found to be red in colour. Find the probability that the transferred ball is black.(Difficult)
A bag contains 3 red and 4 black balls, another bag contains 5 red and 6 black balls.

One of the two bags is selected at random and a ball is drawn from the bag which is found to
be red. Find the probability that the ball is drawn from the first bag. (Difficult)
There are three coins, one is a two headed coin, another is a biased coin that comes up

head 75% ofthetimeandthirdisan unbiased coin. One of the three coins is chosen at random
and tossed it shows head. What is the probability that it was the two headed coin. (Difficult)
Given three identical boxes I, II and III, each containing two coins. In box I, both coins are gold
coins, in box II, both are silver coins and in the box III, there is one gold and one silver coin. A
person chooses a box at random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold? (Difficult)
An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.
The probabilities of an accident are 0.01, 0.03 and 0.15 respectively. One of the insured
person meets with an accident. What is the probability that he is a scooter driver? (Difficult)
A manufacturer has three machine operators A, B and C. The first operator A produces 1%
defective items, where as the other two operators B and C produce 5% and 7% defective

items respectively. A is on the job for 50% of the time, B is on the job for 30% of the time and
C is on the job for 20% of the time. A defective item is produced, what is the probability that it
was produced by A? (Difficult)
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A doctor is to visit a patient from the past experience it is known that the probabilities that

. . . 311
he will come by train, bus scooter or by other means of transportation are T
1

o If he comes by train,

bus scooter respectively. But he comes by the means of transport he will not be late.

When he arrive, is late. What is the probability be will come by trains. (Difficult)
Of the students in a college it is known that 60% reside in hotel and 40% are day scholar

(not residing in hostel) previous year results report that 30% of the student who reside in

hostel attain ‘A’ grade and 20% of day scholars attain ‘A’ grade in their annual examination.

At the end of the year one student is chosen at random from college and he has ‘A’ grade.

What is the probability that the student is a hosteller? (Difficult)
In a factory which manufactures bolts, machines A, B and C manufacture respectively

25%, 35% and 40% of the bolts. Of their outputs, 5, 4 & 2 percent are respectively defective
bolts. A bolt is drawn at random from the product and is found to be defective.

What is the probability that it is manufactured by the machine B? (Difficult)
In answering a question on a multiple choice test a student either knows the answer or guesses.
Let 3/4 be the probability that he knows the answer and 1/4 be the probability that he guesses.
Assuming that a student who guesses the answer will be correct with probability 1/4 .

What is the probability that a student knows the answer given that he answered it correctly.

2
and =
5

respectively. The probability that he will be late are %,%&

(Difficult)
A man is know to speak truth 3 out of 4 times. He throws a die and reports that it is six.
Find the probability that it is actually six. (Difficult)

Probability that a person speaks truth is g, A coin is tossed a person reports that head

appears. Find the probability that it is actually head. (Difficult)
A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are
drawn and are found to be both diamonds. Find the probability of the lost card being a diamond.
(Difficult)
A factory has two machines A and B. Past record shows that machine A produced 60% of the
items of output and machine B produced 40% of the items. Further, 2% of the items produced
by machine A and 1% produced by machine B were defective. All the items are put into
one stockpile and then one item is chosen at random from this and is found to be defective.
What is the probability
that it was produced by machine B? (Difficult)
Suppose that the reliability of a HIV test is specified as follows: Of people having HIV, 90% of
the test detect the disease but 10% go undetected. Of people free of HIV, 99% of the test are
judged HIV-ve but 1% are diagnosed as showing HIV+ve. From a large population of which
only 0.1% have HIV, one person is selected at random, given the HIV test,
and the pathologist reports him/her as HIV+ve. What is the probability that the person
actually has HIV? (Difficult)

LR R R R S e e e

SUBJECT: 35 - MATHEMATICS Page 114 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

GOVERNMENT OF KARNATAKA
DEPARTMENT OF SCHOOL EXAMINATION AND ASSESSMENT BOARD
II PUC MATHEMATICS (35) EXAMINATION - 1, 2025

Duration: 3hrs Max Marks: 80
Instructions:

1) The question paper has five Parts namely A, B,C,D and E. Answer all the Parts.

2) Part - A has 15 multiple choice questions, 5 fill in the blank questions.

3) For Part-A questions, only the first written answers will be considered for evaluation.

4) Use the graph sheet for question on Linear Programming Problem in Part-E.

PART-A
I. Answer all the Multiple-choice questions: (15x 1 =15)
1. A relation R in a set A is called reflexive relation if
a) (a,a) ER Forallae A b) (a,a) € R For at least one a € A
c) (a,b) € R Implies (b,a) ER d) (a,b) €R and (b,c) € R Implies (a,c) €ER
2. The principal value of sin™! (\/—15) is
a) 2 b) = )= d) =
2 3 4 6
3. Match list -I With list -II.
List -1 List -II
. =1 . —_TL' E
A) Domain of sin™* X i) ( o 2)
B) Range of tan™! X ii) [0, 7]
C) Range of cos™! X iii) [-1,1]
Choose the correct answer from the options given below:
a)A—i,B—iiC —iii b) A —iii,B —ii,C —i
c)A—ii,B—1i,C—iii d) A—iii,B—1i,C—ii
4. For a 2 x 2 matrix A = [a;;] whose elements are given by a;; = 2i —j is equal to
2 3 1 0 1 1 1 2
a) [1 2 b) [3 2] °) [2 2] d) [2 1]
5. Let A be a non-singular matrix of order 3 x 3, then |adj4| is equal to
a) |4| b) 3|4 c) 1A d) |47
6. If f(x) = cos 2x, then f’(g) is
a) 2 b) -2 c) V2 d) —v2
7. For the given figure consider the following statements 1 and 2 :
-~y
T y = f(x)
>x x

Statement 1: Left hand derivative of y = f(x) at x =11is -1 .

Statement 2: The function y = f(x) is differentiable at x = 1.

Then which of the following are true?
a) Statement 1 is true, statement 2 is false
b) Statement 1 is false, statement 2 is true
c)Both statements 1 and 2 are true
d) both statements 1 and 2 are false

8. The absolute maximum value of the function f given by f(x) = x3,x € [-2,2] is

a) 2 b) O c) -2 d) 8
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9. [ e*(sin x — cos x)dx Is
a) —e*cos x b) e*cos x c) e*sin x d) e*sin? x

. . . d3y  d?y dy .
70. The degree of differential equation Tz tew= 0is

a)l b) 3 c) 2 d) not defined
71. The direction cosines of the vector d = i — j + 2k are
112 b)i‘_li C)l‘_li d =L 2
a) \/g’ \/g ) \/g \/g, ’\/g ) ’\/g 6 ) 6 ) 6 6 ) 6 ) 6
72. The angle between two vectors d and b with |d| =+/3,|b| =2 and @ -b = /6 is
T b) T c) T 4z
a) ¢ 3 4 2
13. The equation of y-axis in space is
a)jx=0,y=o0 b)x=0,z=0 c)y=0,z=0 dy=0
14. 1f P(A) =5 P(B | A) == then P(A N B) is
1 1 3

15. Assertion [A]: For two events E and F if P(F) = %,P(F) = % and P(E | F) = % Then E and F are

independent events
Reason [R]: If £ and F are two independent events then P(F | E) = P(F)
Then which of the following are true?

a) [A4] is true but [R] is false b) Both [A] and [R] are false

c) Both [A] and [R] are true d) [A] is false but [R] is true
II. Fill in the blanks by choosing the appropriate answer from those given in the bracket
[0,2,1,%, —1,6] (5x1=5)

. e value of cos {sec™ (2) —sin™* (—) ] is
/6. The value of 1 1Y)

17. If y = sin™! (cos x) then % =___
18. The value of [,° 1dx = __
79. The projection of vector 7+ j along the vector { —jis ___
20.1f P(ANB) = —and P(B) = — then P(4' | B) = __
PART -B
III. Answer any six of the following questions: (6x2=12)
21. Find the equation of the line through the points (1,2) and (3,6) using determinants.

_ a |y _
22 If\/}+\/3_/—\/ﬁthenshowthatdx+\/;—0

23. A balloon which is always remains spherical has a variable radius find the rate at which its
volume is increasing with radius when the radius is 10 cm .

24. Find the interval in which the function given by f(x) = 4x3 — 6x? — 72x + 30 is decreasing

25. Find [ cot x - log (sin x)dx.

2
26. Verify that the function y = asin x + bcos x is a solution of differential equation % +y=0.
27.1fd=1+j+kb=20—7+3k, and é = { — 2] + k then find unit vector parallel to the vector

2d—b+3¢
28. If the lines x_—_; = yz_—kz = Z;—3 and x3—_kl = yT_l = % are perpendicular to each other, then find the
value of k

29. An urn contains 10 black and 5 white balls, two balls are drawn from the urn one after the
other without replacement. What is the probability that both drawn balls black?
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PART -C
IV. Answer any six of the following questions: (6 x3=18)
30. Check whether the relation R in R defined by R = {(a, b): a < b3} is reflexive, symmetric and

transitive.

37 Prove than tan™! (2) =sin~?! (153) + cos™t (g)

32. Express [_1 1 ;] as the sum of symmetric and a skew - symmetric matrix.

33. Find Z—z ifx=a (cos t +log (tan %)) and y = asin t.

34. Find the two positive numbers x and y such that x + y = 60 and xy3 is maximum
2x

35. Evaluate |

x2+43x+2

36. Find the area of triangle ABC where positions vectors A, B, C are i — j + 2k, 2j + k,j + 3k
respectively

37. Derive the equation of a line in space through given point and parallel to a given vector b in
the vector form

38. In two identical boxes, box I contains 2 gold coins, while box II contains one gold and one
silver coin, A person chooses a box at random and takes out a coin, if the coin is of gold,
what is the probability that the other coin in the box is also a gold?

PART-D
V. Answer any four of the following questions: (4 x5=20)

39.IFA=R—-(3)and B=R - {1} and f: A = B is a function defined by f(x) = (%) is f one-one

and onto? Justify your answer

1

—4] and B =[-1 2 1] verify that (AB)' = B'A’.

3

41. Solve the following system of linear equations by matrix method.
4x+3y+2z=602x +4y + 6z =90,6x + 2y + 3z = 70.

42 If y = (tan™! x)? then show that (x? + 1)%y, + 2x(x%? + 1)y, = 2

43. Find the integral of ﬁ with respect to x and hence find |

40 1f A =

1
x2—6x+13

dx.
44. Find the area of circle x? + y? = a? by method of integration
45. Solve the differential equation cos? xZ—z +y=tan x (0 <x< g)
PART -E
VI. Answer the following questions:
46. Prove that foa fx)dx = foa (a — x)dx and hence evaluate fo% log (1 + tan x)dx. 6
OR

Solve the following linear programming problem graphically:
Minimize and maximize Z = 5x + 10y, Subject to x + 2y < 120,x +y > 60,x — 2y > 0 and

x=0.y=0 6
47.1f A = [_31 ;] show that A2 — 54 + 7] = 0 and hence find 471! 4
OR

kcos x x £ n

Determine the value of k if f(x) ={ 7 2%’ 2 is continues at x = g 4
: x=c
2
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD

II PUC MATHEMATICS (35) EXAMINATION - 2, 2025
Duration: 3hrs Max Marks: 80
Instructions:
1) The question paper has five Parts namely A, B,C,D and E. Answer all the Parts.
2) Part - A has 15 multiple choice questions, 5 fill in the blank questions.
3) For Part-A questions, only the first written answers will be considered for evaluation.
4) Use the graph sheet for question on Linear Programming Problem in Part-E.

PART-A
I. Answer all the Multiple-choice questions: (15x1 =15)
1. The relation R in the set [1,2,3] given by R = {(2,3)} is
a) Reflexive b) Symmetric c) Transitive d) Equivalence
2. The principal value branch of cot™! x is
a) [0,7] b) (0.m) o [33] 9 (5.3)

3. Statement 1: If_z—ﬂ <x< % then sin™? (sin x) = x
Statement 2: If 0 < x < 7 then cos (cos™! x) = x
a) Statement 1 and statement 2 are true
b) Statement 1 and statement 2 are false
c) Statement 1 is true but statement 2 is false
d) Statement 2 is true but statement 1 is false
4. If a matrix has 8 elements, then the total number of possible matrices of different order

here

a) 4 b) 6 c) 2 d) 8
5. If A is a square Matrix with |A| = 8, then the value of |44'| =

a) 8 b) 64 c) 16 d) 3
6. If y =log (log x), then % =

log x 1 1 1

a) Tx b) x C) log x d) xlog x

7. Ify=sin"! x +sin™! V1 — x2, then Z—z =
1

8. The total revenue in rupees received from the sale x units of a product is given
R(x) = 3x? + 36x + 5 the marginal revenue when x = 15 is

a) 90 b) 96 c) 116 d) 126
1 1
9. fex(;—x—z)dx=
a) S+ b) S+C c) e* +C d) = +C
V3 d
10. [ 1+’;2
a) — b) = c) d) =
12 12 3 4

1. The position vector of a point which divides the join of points with position vectors 3d — 2b
and d + b externally in the ratio 2:1 is

-

a)4d—b b) 4b —d c)2d+b d) =
12. The value of x for which x(7 4+ j + k) is a unit vector is
a) +V3 b) 3 o)t d) 1
13. The direction cosines of negative Z - axis are
a) 0,0,1 b) 0,0,—-1 c)—-1,-10 d) 0,1,0
14. If A and B are two events such that P(A | B) = P(B | A), then
a) P(A) = P(B) b)A=B c)ANB=0 d AcBbutd+B
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15. If A and B are independent events such that P(4) = 0.3 and P(B) = 0.4 then P(AN B) is
a) 0.7 b) 0.4 c) 0.3 d) 0.12

II. Fill in the blanks by choosing the appropriate answer from those given in the bracket
(—2,-1,0,1,2,3) (5x1=25)

16. The valve of cos (% + tan~?! \/§)

17. Left hand derivative of |x] at x =0is ___

. . . d3y 2 dy _ .
18. The order of the differential equation (E) + 2 = log x is ___

3

19. The projection of vector i + 2j — 2k on z -axis is ___
20.If Ac B, then P(B/A) = ___

PART -B
III. Answer any six of the following questions: (6x2=12)
21. Find the equation of the line through the points (1,3) and (0,0) using determinants.

22. Find Z—z, if y +sin y = cos x
23. Find the absolute maximum value of the function f(x) = x3 in the given interval [—2,2].

24. Find the interval in which the function given by f(x) = x? — 4x + 6 is increasing
3_ 24
25. Find [ “2X T gx.
x—1 h
26. Find the general solution of the differential equation é = —4xy?.

27. Find the area of the triangle whose adjacent sides are given by the vectors d = 3%+ j + 4k
and b=1—j+R
y z

28. Find the angle between pair of lines % =2 =7and XT_S

29. Two cards are drawn at random and without replacement from a pack of 52 playing cards.
Find the probability that both the cards are black.

y—2 z-3
8

PART -C
IV. Answer any six of the following questions: (6 x3 =18)
30. Show that the relation R in the set Z of integer given by R = {(a, b): 2 divides a — b} is an
equivalence relation.

31. Prove that cos™! (%) —cos™ ! (%) = cos~! (%)

32. If A and B are symmetric matrices, prove that AB — BA is skew symmetric matrix.

33. Find % if x = a(f —sin 8);y = a(l + cos 6)

34. A man height 2 meters walks at a uniform speed of 5 km/hr away from a lamp post which is
6 meter high. Find the rate at which the length of his shadow increases.

3x-2
35. Evaluatef m X.

36. Three vectors @, b & ¢ satisfy the condition @ + b + ¢ = 0. Evaluate the quantity
pu=d-b-+b-é+¢-d Given |d| = 3,|b| =4 &|¢| =5.

37. Find the shortest distance between the lines # = {4+ 2] + k + A(i — j + k) and
F=20—]—k+u@i+j+2k)

38. Given three identical boxes I , II and III with each containing two coins. in box I, both coins
are gold coins, in box II, both are silver coins and in box III, there is one gold and one silver.
A person chooses a box at random and takes out the coin .If the coin is of gold, what is the
probability that the other coin in the box is also of gold.
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PART-D
V. Answer any four of the following questions: (4 x5 =20)
39. State whether the function f:R — R defined by f(x) = 3 — 4x is one-one, onto or bijective.
Justify your answer.

40.If A =

0 6 7 0 1 1 2
-6 0 8[,B=[1 0 2|and C=|-2], calculate AC,BC and (A + B)C. Also verify that
7 -8 0 1 2 0 3

(A+B)C =AC+ BC

41. Solve the following system of linear equations by matrix method.
4x +3y+2z=60,2x +4y + 62z =90,6x + 2y + 3z = 70.
42.1f y = (tan™! x)? then show that (x% + 1)y, + 2x(x2 + 1)y, = 2

: : 1 1
43. Find the integral of —— oz —g dx-

44. Find the are of the region bounded by the line y = 3x + 2, the x-axis and the ordinates
x = —1 and x = 1 by the method of integration.

with respect to x and hence find |

45. Find the general solution of differential equation x% + 2y =x?logx,x# 0

PART -E
VI. Answer the following questions:
46. Solve the following linear programming problem graphically: Minimize and maximize

Z =5x+ 10y Subject tox +2y <120, x+y=>60and x —2y >0, x>0, y > 0. 6
OR
a _ ra _ 3 Vx
Prove that [~ f(x)dx = [; (a + b — x)dx and hence evaluate [, s dx 6
_[B 71406 8 : -1 _ p-14-1
41.1f A = [2 5] A= [7 9] Verify that (AB)™! = B~14 4
OR

kx? ifx<2

. is continues at x = 2. 4
3. ifx>2

Find the value of K so that the function f(x) = {
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD

II PUC MATHEMATICS (35) EXAMINATION - 3, 2025
Duration: 3hrs Max Marks: 80
Instructions:
1) The question paper has five Parts namely A, B,C,D and E. Answer all the Parts.
2) Part - A has 15 multiple choice questions, 5 fill in the blank questions.
3) For Part-A questions, only the first written answers will be considered for evaluation.
4) Use the graph sheet for question on Linear Programming Problem in Part-E.

PART-A
I. Answer all the Multiple-choice questions: (15x1 =15)
1. Iff:R- R and g:R - R are given by f(x) = sin x and g(x) = x2, then the fog is
a) x2sin x b) (sin x)? c) sin (x?) d) Slgzx
3 0 O
2. Statement 1: Matrix [0 -2 0] is scalar matrix.
0O 0 4

Statement 2: Every scalar matrix is a diagonal matrix.
Choose the correct answer from the options given below
a) Statement 1 is false and Statement 2 is true
b) Statement 1 is true and Statement 2 is false
c) Statement 1 is false and Statement 2 is false
d) Statement 1 is true and Statement 2 is true
3. If A is a matrix of order 3 X 4 and B is a matrix, such that A’'B and BA’ are both defined,
then the order of matrix B is

a)4x3 b) 3 x 4 c)3x3 d) 4 x4
4. Let A be a non-singular matrix of order 3 X 3 and |A| = 5, then |A(adjd)] is

a) 216 b )5 c) 0 d) 125
5. If y = cos™! (sin x), then % is

a) -1 b) 1 c) 25 d) >
6. If y =logs x, then % is

1 1 loge 5

a) p b) log, 5 ) Tog. 5 d) -
7. The function f given by f(x) = x? — 4x + 6 is increasing in the interval

a) (=,2) b) (2,0) ¢) [2, ) d) {—00, )

8. A particle moving in a straight line covers a distance 5 cm in time t sec. is given by
S = t3 + 3t% + 6t — 18, the initial velocity of a particle is

a) 3 cm/sec. b) 18 cm/sec c) 8 cm/sec. d) 6 cm/sec.
9. [ e*(1+tanx + tan? x)dx =
a) tanx + C b) e*tanx + C c) e¥secx+C d) secx + C
. . . dy\3 d%y 2
10. The degree of the differential equation (1 + E) = (ﬁ) is
a) 2 b) 3 c) 4 d 1

1. The position vector of the point which divides the join of two points with position vectors
3d —2b and d + b in the ratio 2:1 internally is

a) & b) 4b — & ¢) 2 d) @ + 4b
12. For the given triangle ABC . Which of the following is not true?

a) AB+BC+CA=0 b) AB + BC — AC =0

c)AB—CB+CA=0 d)AB+BC—-CA=0

13. If a line makes angles a, §,y with the positive direction of the co-ordinate axes. Then the
value of sin? a + sin? B + sin? y is
a) 2 b) 1 c)3 d) -1
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14. Two cards are drawn at random and without replacement from a pack of 52 playing cards.
The probability that both the cards are red is

a) = b) 2= c) = d) -
102 102 104 4
15. If P(A/B) > P(A), Then which of the following is correct?

a) P(ANB) < P|A| - P|B| b) P(B/A) < P(B)

c) P(B/A) > P(B) d) P(BIA) =P(A)
II. Fill in the blanks by choosing the appropriate answer given in the bracket for all of the
following
[0,4,11,3,5,1] (5x1=05)

III.

IV.

16. The value of tan® (sec™® 2) + cot? (cosec™13) ___
17. If f(x) = |x — 5], Then f is continuous but not differentiable at x =

18 [ L _gx=__

-/4 _1)+cos 2x N .
19. If |dxb|? + |d, b|?> = 144 and |d| = 4, then |b| __.
20.1f P(B) = —.P(ANB) =3 and P(A | B) =%, then k= __

PART - B
Answer any six of the following questions (6 x2=12)

21. Prove that 3cos™1(x) = cos™1(4x® — 3x) ,x € E, 1]

22.1fA = [C(.)S a —sm a],l = [1 0] and A + A’ =1, Find the value of a.
sina cos a 0 1

23. Find the area of the triangle whose vertices are ( —2,—-3), (3,2 ) and ( —1,—8) using

determinants.
24. Find Z—z, if sin? x + cos? y = 1 with respect to x .
3 -1 ,.4
25. Evaluate [ X ¥ gy

1+x8
26. Find the integrating factor of the differential equation xlog x% +y= %log X.

27. Find the area of the parallelogram whose adjacent sides are represented by the vectors
d=i—j+3kb=2i—7j+k.

28. Find the angle between the pair of lines XT_Z = yT_l = % and = -

29. An unbiased die is thrown twice. Let the event A be 'odd number on the first throw' and
B the event 'odd number on the second throw'. Check the independence of the events
A and B.

x+2 _y-4 _z-5

PART - C
Answer any six of the following questions (6 x3 =18)
30. Determine whether the Relation R in the set N of natural numbers defined as
R={(xy):y=x+5 and x <4}, reflexive, symmetric and transitive.

-1 (83 _ oin-1 (5 -1 (3
31. Provedthat tan (16) = sin (13) + cos (5)
32. Find ﬁ if y* = xV.
33. The volume of a cube is increasing at the rate of 9 cm3/sec. How fast is the surface area
increasing when length of an edge is 10 cm ?

34. Find the absolute maximum value of 2x3 — 24x + 107 in the interval [1,3].
35. Find [ il

(1-sin x)(2-sin x)
36. If 4, b and ¢ be three vectors such that |d@| = 3,|b| = 4,|¢| = 5 and each one of them being
perpendicular to the sum of the other two, find |d + b + ¢|
37. Find the shortest distance between the lines # = { + 2j + k + A(i — j + k) and
F=20—]—k+pui+j+2k)
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38. In answering a question on a multiple-choice test, a student either knows the answer or
guesses. Let % be the probability that he knows the answer and % be the probability that he
guesses. Assuming that a student who guesses at the answer will be correct with
probability %. What is the probability that the student knows the answer given that he
answered it correctly?

PART - D
Answer any four of the following questions: (4 x5 =20)

39. Let A= R — {3} and B = R — {1} consider the function f: A - B defined by f(x) = (g) then
show that f is one-one and onto. Also find f~1.

0 6 7 0 1 1 2
40.IfFA=|-6 O 8] ,B=[1 0 2] andC= [—2], calculate AC,BC and (A — B)C. Also verify that
7 -8 0 1 2 0 3

(A—-B)C =AC-BC.
41. Solve the system of equation x —y+2z=7,3x+4y—-5z=—-5and 2x—y+3z=12
2
42. Find Z—z, if x = a(cos 0 + Osin 0),y = a(sin 8 — Ocos ) Then show that % = %sec3 0.
43. Find the integral of 21 > dz—x.
ac—x 3—x“+2x
44. Find the area bounded by the curve y = cos x between x = 0 & x = 2m.
45. Find the equation of a curve passing through the point (0,0) and whose differential equation

with respect to x and hence evaluate [

Ay
is —= = e¥sin x
PART - E
VI. Answer the following questions:
46. Prove that foa f(x)dx = foa f(a — x)dx and hence evaluate fol x(1 —x)"dx 6
OR
Solve the following linear programming problem graphically.
Maximise Z = 3x + 2y, subject to the constraints, 2x+y <50, x +2y <40 and x>0,y > 0. 6
3 =2 1 0 2 . . 1
47.If A = [4 _2] and [ = [0 1], show that A — A + 2] = 0. Using the equation, find A™". 4
OR
kcos x if x m i
Find the value of k so that function f(x) = ;'2" " 2t is continuous at x = 3 4
ifx =-
2
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KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
WEIGHTAGE FRAMEWORK FOR MQP 1: IT PUC MATHEMATICS(35):2024-25

. Number PART PART | PART | PART

2 CONTENT of A B ¢ D1 PART E | Tota

5 Teaching 1 2 3 5 om

hours mark mark | mark | mark
MCQ | FB 6 4
mark | mark

RELATIONS AND

1 FUNCTIONS ? 1 ] 1 )
INVERSE

2 | TRIGONOMETRIC 6 1 1 1 6
FUNCTIONS
MATRICES 9 1 1 1 9

4 | DETERMINANTS 12 1 1 1 1 12
CONTINUITY AND

S DIFFERENTIABILITY 20 2 1 1 1 1 1 17
APPLICATION OF

6 DERIVATIVES 10 2 1 1 1 8

7 | INTEGRALS 22 2 1 1 1 1 18

3 APPLICATION OF 5 1 5
INTEGRALS
DIFFERENTIAL

9
EQUATIONS 10 1 I I 8

10 [ VECTOR ALGEBRA 11 2 1 1 1 8
THREE D

1 GEOMETRY 8 I 1 1 6
LINEAR

12 7 1 6
PROGRAMMING

13 | PROBABILITY 11 2 1 1 1 8
TOTAL 140 15 5 9 9 7 2 2 120
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD

Model Question Paper -1

II P.U.C: MATHEMATICS (35): 2024-25
Time : 3 hours Max. Marks : 80
Instructions :
1)  The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2)  PART A has 15 MCQ’s ,5 Fill in the blanks of 1 mark each.
3) Use the graph sheet for question on linear programming in PART E.

4) For questions having figure/graph, alternate questions are given at the end of question paper in separate

section for visually challenged students.
PART A
L Answer ALL the Multiple Choice Questions 15x1 =15
1. Let the relation R in the set A = { x € Z: 0 < x < 12}, given by R={(a, b):|a-b| is multiple of 4}, then [3], the
equivalence class containing 3 is

A) {1,5,9} B) ¢ C) A D) {3, 7,11}
2. Ifcot™!x=y, then

A)0<y<m B)0<y<m C)-Z<ys<Z D)Z<y<-.
3. If A = [a;;] is a symmetric matrix of order m X n then

A) m=n and a;;=0 for 1= B) m=n and a;;=a;; for all 1,j

C) a;j=ay; forall i, D) m=n and a;;=—ay;for all i,j

3 x| _|3 2 .

4. If « 17 | 4 1| then the value of x is equal to

A) 2 B) 4 C)8 D) +2v/2.

5. Statement 1: Left hand derivative of f{x) =|x |atx=01s -1.
Statement 2: Left hand derivative of f(x) atx = a is }moq fla—h)

A) Statement 1 is true, and Statement 2 is false.
B) Statement 1 is true, and Statement 2 is true, Statement 2 is correct Explanation for Statement 1

C) Statement 1 is true, and Statement 2 is true, Statement 2 is not a correct Explanation for Statement 1

D) Statement 1 is false, and Statement 2 is false.

6. The derivative of log(secx+tanx) with respect to X is
1

A)secx B) tanx C) secx.tanx D) p——
7. The absolute maximum value of the function f'given by f(x) = x3, x € [-2, 2] is
A)-2 B)2 C)0 D)8
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8. The point of inflection for the following graph is

1

-2 w2
|
A)—g B)= C) 0 D) point of inflection does not exist
x(L_ L1 =
9. [e (x xz) dx
x B) - C) < D) ==

A) e*+c )z tc ) S tc ) tc
10. Ixsinxdx =

A) —xcosx — sinx + ¢ B) xcosx + sinx + ¢

C) —xcosx + sinx + ¢ D) —cosx — sinx + ¢

11. The projection vector of the vector AB on the directed line /, if angle 6 = % will be.

A) Zero vector. B) AB C) BA D) Unit vector.
12. For the given figure, P—Qis

B C
//
(o] A
A) 0C B) CO C) BA D) 4B

13. The direction cosines of negative z-axis.

A) -1,-1,0 B) 0,0,—1 C)0,0,1 D)1, 1,0
14.1f P(A) =, P (B) = 0, then P (A[B) is

A)0 B): Q)1 D) not defined

15. An urn contains 10 black and 5 white balls, 2 balls are drawn one after the other without replacement, then
the probability that both drawn balls are black is

3 4 2 2
A) - B) 5 O3 D)3
I1. Fill in the blanks by choosing the appropriate answer from those given in the bracket
©,1,2,3,4,5) S5x1=5

16. The number of points in R for which the function f(x) = [x[+ |[x + 1| is not differentiable, is
17. The value of &. (f x k) — j. (k x 1) — k. (j x 1) is

2
18. The sum of the order and degree of the differential equation 2x? (%) -3 (Z—z) +y is
19.The total revenue in rupees received from the sale of x unit of a product is given by

R(x)=2x? — 4x + 5 ,The marginal revenue when x=2 is
20. If P(A) =, P(AN B) == and P(BJA) =~ , then k is
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PART B
Answer any SIX questions: 6x2=12

21. Show that sin~*(2xV1 — x2) = 2sin"1(x), — \/_ < x < % )

22. Show that points A (a, b+ ¢), B (b, ¢ + a), C (c, a + b) are collinear using determinants.
23. Find &, if 2x+3y =sinx.

dx
24. Find the local maximum value of the function g(x)=x’ —3x-

25. Evaluate J sin3xcos4x dx-

26. Find the general solution of the differential equation yae—xdy — .

27. Find |%|, if for a unit vector d, (¥ —a)- (¥ +d) = 15.

28. Find the equation of the line in vector form that passes through the point with position vector
21—} + 4k andis in the direction i + 2 j — k.

29. Prove that if E and F are independent events, then so are the events E and F'.

PART C
Answer any SIX questions: 6x3 =18.
30. Show that the relation R in the set of real numbers R defined as R = {(a b) b} is reflexive and

transitive but not symmetric.

1 112

14 _ _133
31. Prove that cos S + cos E=cos 1=

65

3 ) . :
32. Express L } as the sum of a symmetric and a skew symmetric matrix.

33. Find Z—z ifx = a(cos@ + Osinf) and y = a(sinf — 0 cos 9).
34. Find the intervals in which the function f(x)=(x-2)*(x+4)? is a) increasing  b) decreasing.

35. Find J.m

36. If d, b & ¢ are three vectors such that |d| = 3, |I; | = 4, |¢| = 5 and each vector is orthogonal to

sum of the other two vectors then find |d + b+¢ |
37. Find the distance between the lines 7=61+2j+2k+A(-2j+2k) and #=-41 -k+pu (3127 -2 k).
38. Bag I contains 4 Red and 4 Black balls, Bag II contains 2 Red and 6 Black balls . One bag is selected at
random and a ball is drawn is found to be Red. What is the probability that bag I is selected?

PART D
Answer any FOUR questions: 5% 4 =20.
39. State whether the function f- R —R defined by f(x) = 3 — 4x is one-one, onto or bijective.
Justify your answer.

1 0 2
40.1f A=|0 2 1|, provethatd’—64’+74+21=0.
2 0 3

41. Solve the following system of equations by matrix method: 2x +y -z=1; x+y=z and 2x+3y+z=11
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. 5 d2%y dy
42. If y = 3cos(logx) + 4 sin (logx), prove that x —tx—+y=0.

. dx
= with respect to x and evaluate I

1
a’ —x Ny .

44. Solve the differential equation Z—z +ysecx =tanx (0< x < m/2).

43. Find the integral of

45. Find the area of the circle x + y? = a? by the method of integration.

PARTE
Answer the following questions:
46. Maximize and Minimise ; z =3x + 9y subject to constraints

x+3y<60, x+y>10, x<y, x>0, y >0 by graphical method.

3x=5, if x>5

OR
b b % 1
Prove that | f(x) dx=| f(a+b—x)dx and hence evaluate | —— dx.
!: ;[ ',[ 1++/tanx
6
kx+1, if x<5 )
47. Find the value of k so that the function f(x) ={ oo at x=51isa

continuous function.
OR

] then verify that (AB)™1 =B~1471,
PART F
(For Visually Challenged Students only)

IfAZ[i _34] andBZ[_l1 3

8. The point of inflection of the function f(x)=sinx in the interval [—%, %} is

A)— % B) % c)o0 D) point of inflection does not exist
12. In a parallelogram OACB, OA=P and OB = (j , then P- 6 is
A) 0C B) CO C)BA D) 4B
Sede e sk
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
WEIGHTAGE FRAMEWORK FOR MQP 2: I PUC MATHEMATICS(35):2024-25

N“'lf'be PART | PART | PART | PART
S
%}
£ CONTENT of A B ¢ DV pART E | Total
5 Teachi 1 ) 3 5
ng
hours mark mark | mark | mark
MCQ | FB 6 4
mark | mark
RELATIONS AND
1 FUNCTIONS ? 1 1 1 9
INVERSE
2 | TRIGONOMETRIC 6 2 1 1 6
FUNCTIONS
3 | MATRICES 9 1 1 1 9
4 | DETERMINANTS 12 1 1 1 1 12
CONTINUITY AND
5 20 2 1 1 1 1 1 17
DIFFERENTIABILITY
APPLICATION OF
6 DERIVATIVES 10 1 2 ! 8
7 | INTEGRALS 22 1 1 1 1 1 1 18
8 APPLICATION OF 5 1 5
INTEGRALS
DIFFERENTIAL
9 EQUATIONS 10 1 1 1 8
10 | VECTOR ALGEBRA 11 2 1 1 1 8
THREE D
1 GEOMETRY 8 1 ! ! 6
LINEAR
12 PROGRAMMING 1 ! 6
13 | PROBABILITY 11 2 1 1 1 8
TOTAL 140 15 5 9 9 7 2 2 120
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
Model Question Paper -2

II P.U.C MATHEMATICS (35):2024-25
Time : 3 hours Max. Marks : 80
Instructions :
1)  The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2)  PART A has 15 MCQ’s ,5 Fill in the blanks of 1 mark each.
3)  Use the graph sheet for question on linear programming in PART E.
4) For questions having figure/graph, alternate questions are given at the end of question paper in separate
section for visually challenged students.

PART A
L. Answer ALL the Multiple Choice Questions 15x1 =15
1. If a relation R on the set {1, 2, 3} is defined by R = {(1, 1)}, then R is
A) symmetric but not transitive B) transitive but not symmetric
C) symmetric and transitive. D) neither symmetric nor transitive.
2. sin (tan™1x), [x| < 1 is equal to
Vi-x2 X 1 X
A= By i a7 DA
3. Match List I with List II
ListI List IT
a) Domain of sin™! x i) (—o0, )
b) Domain of tan™! x ii) [0, 7]
¢) Range of cos ™1 x iii) [-1, 1]

Choose the correct answer from the options given below:
A) a-1, b-ii, c-iii B) a-ii1, b-ii, c-1 C) a-ii, b-1, c-iii D) a-iii, b-i, c-ii
4- Statement 1: If A is a symmetric as well as a skew symmetric matrix, then A is a null matrix
Statement 2: A is a symmetric matrix if AT = A and A is a skew symmetric matrix if AT =— A,
A) Statement 1 1s true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is false.
C) Statement 1 is true and Statement 2 is true, Statement 2 is not a correct explanation for Statement 1
D) Statement 1 is true and Statement 2 is true, Statement 2 is a correct explanation for Statement 1
5. If A is a square matrix of order 3 and |A| = 3, then | A7}| =

A) 3 B) % Q) § D) 12
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6. For the figure given below, consider the following statements 1 and 2
Statement 1: The given function is differentiable at x =1 1
Statement 2: The given function is continuous at x = 0 \
A) Statement 1 is true and Statement 2 is false 7
B) Statement 1 is false and Statement 2 is true

C) Both Statement 1 and 2 are true T T _:! 1 T T [
D) Both Statement 1 and 2 are false
— plogx dy _ -
7.1If y = e"*%9%, then ix
(A) = B) elogx C) -1 D) 1.
8. The function f* given by f (x) = log(sinx) is increasing on
A) (0, ) B (m 3) o ) D) (3 2n)
(A) (0, m I S )™ IS 2m).
1
9. fﬁ dx =
A) secx +C B) cosec™x +C C)seclx+C D) cosecx + C

10. A differential equation of the form Z—ZZ F (x, v) is said to be homogenous if F(x, y) is a homogenous

function of degree

A) 1 B) 2 C)n D) 0.
11. The projection of the vector d@ = 21 + 3j + 2k on y-axis is
3 8 2
A) = B)3 C) = D) =
12. Unit vector in the direction of the vector d = i + j + 2k is
i+j+2k i+j+2k i+j+2k i+j+2k
A) 7 B) —/— C) —— D) ——
13. The equation of a line parallel to x-axis and passing through the origin is
A) =222 B)i=Y=2
0o 1 1 1 0 o0
X+5 _y-2 _z#3 X5 _yv2 _z3
© 0 1 o0 D) o o 1
14. 1f P(A) = 0.4 P(B) = 0.5 and P(AN B) = 0.25 then P(A'|B) is
1 5 1 3
15. If A and B are independent events with P(A) = 0.3, P(B) = 0.4 then P(A |B)
A) 0.3 B) 0.4 C)0.12 D) 0.7

I1. Fill in the blanks by choosing the appropriate answer from those given in the bracket
('19 03 19 29 3a 53) Sx1=5
16. The value of cos (g + sin™t G)) =

17. The number of points at which f(x)=[x], where [x] is greatest integer function is discontinuous in the
interval (-2, 2) is

T

18. 2 (sin2 g — cos? g) dx =

19. If(2d — 35) x (3d — 25) = A(d x I;) , then the value of A is

20.  Probability of solving a specific problem independently by A and B are % and § respectively. If both try

to solve the problem then the probability that the problem is solved is S, then the value of k is
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PART B
Answer any SIX questions: 6 x2=12

21. Find ‘k’ if area of the triangle with vertices (2,-6) , (5,4) and (k,4) is 35 square units.
22.1fx =4t , y = > then find 2.

23. The radius of an air bubble is increasing at the rate of 0.5 cm/s. At what rate is the volume of the bubble is
increasing when the radius is 1 cm ?
24. Find the two numbers whose sum is 24 and product is as large as possible.
x3 - x?2+x-1

25. Evaluate: f de )

26. Find the general solution of the differential equation Z—z =1 —x%+y2 —x2y2,
27. Find the area of the parallelogram whose adjacent sides are the vectors

31+ j+ 4kand i — j+ k.
28. Find the angle between the pair of lines M=l =g ==

29. A couple has two children. Find the probability that both children are males,
if it is known that at least one of the children is male.

PART C
Answer any SIX questions: 6x3=18

30. Let L be the set of all lines in a plane and R be the relation in L defined as
R ={(L4, L;) : Lq is perpendicular to L, }. Show that R is symmetric but neither reflexive nor transitive.
31. Solve: 2 tan"(cosx) = tan~*(2cosecx).

1 0 2

32.Find x’,if[x -5 -—-1]{0 2 1 [
2 0 3
— 2x 3x -2 _ g2 =

33.If y = 3e“* + 2e°*, prove that 2 dxz 5 T 6y = 0.

34. Find the intervals in which the function fis given by f(x) = x3 + = 18 a) decreasing b) increasing.
3x=2

————dx

(x+1)"(x+3)

36. Show that the position vector of the point R, which divides the line joining the points P and Q

35. Evaluate: J-

mb+nd

having the position vectors d and b internally in the ratio m: n 1s p——

37. Derive the equation of the line in space passing through a given point and parallel to a given vector in the
vector form.

38. A man is known to speak truth 3 out of 5 times. He throws a die and reports that it is a six. Find the
probability that it is actually a six.
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PART D
Answer any FOUR questions: 4 x5=20

-2
39. Consider the function /: A — B defined by f(x) = ( 3) Is fone-one and onto? Justify your answer.

1
40.1f A=| -4 |and B=[-1 2 1], verify that (AB) =B'A'".
3

1 -1 2 2 0 1
41. Use the product |0 2 —3 9 2 — 3 |tosolve the system of equations
3 -2 4 6 1 -2

x—y+2z=1,2y—-3z=1, 3x — 2y + 4z=09.

5 if x<2
42. Find the values of a and b such that f (x) =<ax+b if 2<x<10 is continuous function
21 if x2>10

43. Find the integral of ——= \/— w.r.t x and hence evaluate [ W dx.

44. Find the area of the region bounded by the elhpse 1—6 + ? = 1 by integration method.
45. Solve the differential equation ydx — (X +2y° )dy =0.

PART E
Answer the following questions:

46.Prove that f f(x)dx = f f(x)dx + f f(x)dx and hence evaluate f |x3 — x| dx.

OR
Solve the following problem graphically: Maximize and minimize
Z = 3x + 2y, Subject to the constraints, x + 2y < 10,3x +y < 15,x,y = 0. 6

47. Show that the matrix A :[ASL g] satisfies the equation A2 — 8A -91= O, where I is 2 x 2 identity matrix

and O is 2 x 2 zero matrix. Using this equation, find A~
OR
Differentiate (sinx)*+ sin"!x w.r.t.x. 4
PART F

(For Visually Challenged Students only)

6. For the function f(x)=[x-1|, consider the following statements 1 and 2
Statement 1: The given function is differentiable at x=1
Statement 2: The given function is continuous at x=0
A) Statement 1 is true and Statement 2 is false
B) Statement 1 is false and Statement 2 is true
C) Both Statement 1 and 2 are true
D) Both Statement 1 and 2 are false
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
WEIGHTAGE FRAMEWORK FOR MQP 3: II PUMATHEMATICS (35):2024-25

. Number PART PART | PART | PART

E“ CONTENT Tea(c)fling ? ];) _S ;) PART E | Total

© hours mark mark | mark | mark

MCQ | FB 6 4
mark | mark

RELATIONS AND

1 | FuNCTIONS ’ : ! ! i
INVERSE

2 | TRIGONOMETRIC 6 2 2 6
FUNCTIONS

3 | MATRICES 9 1 1 1 1 9

4 | DETERMINANTS 12 1 1 1 1 12
CONTINUITY AND

S DIFFERENTIABILITY 20 2 ! ! ! ! ! 17
APPLICATION OF

6 DERIVATIVES 20 2 ; ! ! 8

7 | INTEGRALS 22 1 1 1 1 1 1 18

8 APPLICATION OF 5 1 5
INTEGRALS
DIFFERENTIAL

9 EQUATIONS “ I ! ! 8

10 | VECTOR ALGEBRA 11 2 2 8
THREE D

1 GEOMETRY 8 ! ! ! 6
LINEAR

12 PROGRAMMING ! : 6

13 | PROBABILITY 11 1 1 2 8
TOTAL 140 15 5 9 9 7 2 2 120
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GOVERNMENT OF KARNATAKA

KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD

Model Question Paper -3

II P.U.C MATHEMATICS (35):2024-25
Time : 3 hours Max. Marks : 80
Instructions :
1)  The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2)  PART A has 15 MCQ’s ,5 Fill in the blanks of 1 mark each.
3)  Use the graph sheet for question on linear programming in PART E.
PART A

I. Answer ALL the Multiple Choice Questions 15x1 =15
1. The element needed to be added to the relation R={(1,1), (1,3), (2,2),(3,3) } on

A = {1, 2, 3} so that the relation is neither symmetric nor transitive

A)(2,3) B)(3, 1) 0 (1,2) D) (3,2)
2. The graph of the function y = cos™! x is the mirror image of the graph of the function y = cosx

along the line

A)x=0 B)y=x Oy=1 D)y=0
3. The value of tan™(v/3) + sec™*(—2) is equal to
An B) = Q-3 D) 2
4. If A and B are matrices of order 3 % 2 and 2 x 2 respectively, then which of the following are defined
A) AB B) BA C) A2 D)A+B
5. A square matrix A is invertible if 4 is
A) Null matrix B) Singular matrix
C) skew symmetric matrix of order 3 D) Non-Singular matrix
— win—1 ay _
6. If y = sin™(xvx), then ==
1 24/x 3Vx -3Vx
A) 1-x3 B) 3vV1-x3 © 2vV1-x3 D)Zx/l—x3'

7.Ify = x3+ a* + a? for some fixed @ > 0 and x > 0, then Z—z =
A) ax® 1+ a*loga + aa®! B) ax® 1+ a*loga
C) ax® M+ xa* 1 + aa®? D) ax® '+ a*loga + a? .
8. Consider the following statements for the given function y=f(x) defined on an
interval land ce I, atx =c¢
I. f'(c) =0and f"(c) < 0 = fattains local maxima
II. f'(c) =0and f"(c) > 0 = f attains local minima
II. f'(c) = 0and f"(c) = 0 = fattains both maxima and minima
A) T and II are true B) I and III are true
C) Il and I1I are true D) all are false
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9. If each side of a cube is x units, then the rate of change of its surface area with respect to side is
A) 12x B) 6x C) 6x* D) 3x2

10. Statement 1: The anti-derivative of (ﬁ) with respect to x is
VT + 27 +loglx + VI + 2| + C.
Statement 2: The derivative of ~v1 + x2 + llog|x +V1+ x2| + C with respect to x is — .
2 2 Vi+x2

A) Statement 1 is true, and Statement 2 is false.
B) Statement 1 is true, and Statement 2 is true, Statement 2 is correct explanation for Statement 1
C) Statement 1 is true, and Statement 2 is true, Statement 2 is not a correct explanation for Statement 1

D) Both statements are false.

. . . d?y 3 dy\? . (dy .
11. The degree of the differential equation (@) + (&) + sin (&) +1 =0i1s
A)2 B) 3 05 D) not defined
12. The position vector of a point which divides the join of points with position vectors 3d — 2bandd + b

externally in the ratio 2 : 1 is

A= B)4d —b C)4b—ad D) 2d +b
13. If a vector d makes angles with g with I and % with j and an acute angle 6 with k, then 0 is
s s s T
A) ¢ B); O3 D)2
14. Find the angle between the lines whose direction ratios are a, b, cand b—c¢,c—a,a—b is
A) 45° B) 30° C) 60° D) 90°
15. If A and B are two independent events such that P(A4) = % and P(B) = % then P(neither A nor B)
1 3 7 1
A) 3 B) 5 @) 5 D) 5
I1. Fill in the blanks by choosing the appropriate answer from those
given in the bracket (-2, ;, 0, 1, 2, ;) S5x1=5

16. The number of all possible orders of matrices with 13 elements is

2
17.If y =5 cos x — 3 sin x, then %+y=

18. If the function f given by f(x) = x? + ax + 1 is increasing on [1, 2], then the value of ‘a’ is greater than

2
19. I | x| dx=
1
20. If A and B are any two events such that P(A) + P(B) — P(A and B) =P(A), then P(A|B) is

PART B
Answer any SIX questions 6 x2=12

1-cosx

21. Write the simplest form of tan™! < ), O0<x<m.

1+cosx

~|R

22. Prove that 2 sin_lg =tan~ !

cosx —sinx 0
23. IfF(x)=|sinx cosx 0], then show that F(x) F(y) = F(x + y).
0 0 1

SUBJECT: 35 - MATHEMATICS Page 136 of 164




Department of School Education (Pre University) and Karnataka School Examination and Assessment Board

24. Find the equation of line joining (1, 2) and (3, 6) using determinants.

25. Differentiate x*™, x>0 with respect to x.

26. Find the intervals in which the function f given by f(x) = x2e™* is increasing.
27. Find j (x> +1)logxdx .

28.Verity the function y =mx is the solution of Z—Z —y=0x#0.
29. Find the distance between the lines 7=1+2j-4k+A(2i+3]+6k)
and 7=30+3]-5k+uQi+3j+6k).
PART C
Answer any SIX questions 6 x3=18

30. Let /: X —Y be a function. Define a relation R in X given by R = {(a, b): fla) =f(b)}.
Examine whether R is an equivalence relation or not.

d
31. If x3 + x%y + xy? + y3 = 81, then find é

32. The length x of a rectangle is decreasing at the rate of 3 cm/min and the width y is increasing at the rate
of 2 cm/min. When x = 10 cm and y = 6 cm, find the rate of change of the perimeter of the rectangle.

33. Find the integral of

— with respect to x .

a“+x
34. If the vertices 4, B and C of a triangle are (1,2, 3), (—1,0,0) and (0, 1, 2) respectively, then find
the angle ZABC.

35. Find the area of the rectangle, whose vertices are A(-f+%j+4k), B(/l:‘f— % j+ 4k),

c(?-lj+4k] and D(—?—lj +4k].

2 2

36. Find the vector equation of the line passing through the point (1, 2, — 4) and

X—8 y+19 z-10 x—=15 y-—29 z-5

—a= = and = =—.

3 ~16 7 3 8 -5

37. An urn contains 5 red and 5 black balls. A ball is drawn at random, its colour is noted and is returned to
the urn. Moreover, 2 additional balls of the colour drawn are put in the urn and then a ball is drawn at
random. What is the probability that the second ball is red.

38. Three coins are tossed simultaneously. Consider the Event E ‘three heads or three tails’, F ‘at least two
heads and G ‘at most two heads’. Of the pairs (E.F), (E, G) and (F, G), which are independent? Which are
dependent?

perpendicular to the two lines:

PART D
Answer any FOUR questions 4 x5=20

39. Let f: N —Y be a function defined as f'(x) =4x + 3, where, Y = {y € N: y =4x + 3 for some x € N}.
Show that f'is invertible. Find the inverse of f.

0 6 7 0 1 1 2
40.1f A=|-6 0 8| ,B=|1 0 2|and C=|-2],
7 -8 0 1 20 3

Calculate AC, BC and (A + B) C. Also, verify that (A + B)C = AC + BC.
41. Solve the following system of linear equations by matrix method:

2x+y+z=1, x—2y—z=% and 3y —5z=09.
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2
42. Ifx=a (cost+tsinf)and y=a (sin t—¢ cos ¢), find %‘
4

X
43. Find d
ind | G-D+)

44. Find the area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates x =—1 and x = 1
by integration method.

45. Find the equation of a curve passing through the origin given that the slope of the tangent to the curve at
any point (x, y) is equal to the sum of the ordinates of the point.

PARTE
Answer the following questions:
a n
2 2| f(x)dx, if f(x)is even 2.
46. Prove that J. f (X) dx = -([ ( ) %) and evaluate j sin’ x dx
- 0, if f(x) is odd -5
OR

Solve the following linear programming problem graphically:
Minimize and maximize Z = x + 2y, subject to constraints

x+2y=>100, 2x—y <0, 2x+y <200 and x,y = 0. 6

2 -1 1
47. Ifmatrix A=|—1 2 —1] satisfying A3-6A>+9A-41=0, then evaluate A"
1 -1 2
OR
kcosx ’ If o n n

Iff(x) =472 x is continuous at x = 7, findk. 4

3, lfx = E
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GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
6™ CROSS, MALLESHWARAM, BENGALURU - 560 003
2025 -26 11 PUC MODEL QUESTION PAPER -1

SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.

PART - A
I. Answer ALL the Multiple Choice Questions 15x1=15
1. Let R be the relation in the set N given by R = {(a,b)/a = b — 2, b > 6} Choose the correct answer
A)(2,4)€ER B)(3,8)€ER C)(6,8) ER D)(8,7)€ER
2. The principal value of cot~1(—1) is
Y Vs Vs Y
A) =< B)3- O3 D) -
3. Match Column I with Column II
Column I Column II
a) Range of sec™1x )R—(-1,1)
-1
b) Range of cosec™'x Ti) [0, 7] — {%}
¢) Domain of cosec™*x | jjj) [— E,E] — {0}
2’2
A) a-i, b-ii, c-iii B) a-iii, b-ii, c-i C) a-iii, b-i, c-ii D) a-ii, b-iii, c-i
4. If A is a matrix of order 4 X 3 and B is a matrix of order 4 X 5, then the order of the matrix (ATB)T is
A)5x3 B)3 x5 C)3x4 D)4 x3
5. 1fA = B g] then |4~ is
A) =7 B) C)—= D)7

6. Statement 1: The function f(x) = |x| is discontinuous at x = 0.
Statement 2: The function f(x) = |x| is not differentiable at x = 0
Choose the correct among the following

A) Statement 1 is false and Statement 2 is true.

B) Statement 1 is true and Statement 2 is false.

C) Both Statement 1 and Statement 2 are true

D) Both Statement 1 and Statement 2 are false
7. The derivative of a'°9¢ w.r.t. x is

alogd

1
" B) a* O) - D)1
8. The maximum and minimum values of the function sin2x + 5 are
A) 4,6 B) 6, 4 C)0,5 D)-1,1
9. [ eXsecx (1 + tanx)dx =
A) e*cosx + ¢ B) e*sinx + ¢ C)e*secx + ¢ D) e*tanx + ¢
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2.2
10.  The order of the differential equation () + sin (3) = 0 is

2 dx
A) 4 B)2 O)1 D) not defined
11.  If for a unit vector @, (X — @) - (X + @) = 8, then the value of |X]| is
A)3 B) -3 C) -9 D)9
12. The value of A for which the vectors 2 — 3] + 4k and —4[ + Af — 8k are collinear is
A)3 B) -3 C) -6 D)6
13. The direction ratios of line joining the points (2, 3, —4) and (1, —2, 3) are
A)3,1, -1 B)7, -5, —1 C)—1,-5,7 D)—-1,1,3
14. IfP(B) = 0.5and P(ANB) = 0.32,then P(A|B) is
16 4 1 3
A5 B) 2% ©3 D)%
15. Two cards are drawn a random without replacement from a pack of 52 playing cards then the
probability that the cards are black is
1 25 1 1

I1. Fill in the blanks by choosing appropriate answer from those given in the bracket
4,5,1,0,3,—-1) 5x1=5

T -1 _ 1)) —
16. cos (e + sin ( 2)) =
17.  The left hand derivative of f(x) = |x — 1] atx = —1 is

T

18. f_EE(x3 + x cosx + tan®x)dx =
2

19.  For the vectors @ and b, (2& — 35) X (3& — 25) = /1(51 X B) then A =
20. If A and B are independent events such that P(4) = %, P(B) = g and P(ANB) = %, then k =

PART - B
ITI. Answer any SIX Questions 6x2=12
21.  Find the equation of line joining the points (1, 2) and (3, 6) by using determinants.
. d_y . _ -1 1—.X'2
22.  Find ~ify = cos [1+x2
23.  Find the intervals in which the function f given by f(x) = 2x? — 3x is (i) increasing (ii) decreasing.

24.  Find the absolute maximum value of the function f(x) = (x — 1)? + 3 on the interval [—3, 1].
25.  Find [ x3log, x dx.

26.  Find the general solution of the differential equation Z—z =1 +x3)1+y?).

],0<x<1.

27. Find a unit vector perpendicular to each of the vectors @ = 31 + 2j + 2k and b=1+ 2j — 2k .

28.  Find the angle between the pair of lines # = 31 + 2j — 4k + A (i + 2j + 2k) and
?=5—2k+u@i+2j+ 6k)

29.  Adieisthrown. IfE is the event ‘the number appearing is a multiple of 3’ and F is the event ‘the number
appearing is even’, then find whether E and F are independent.
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PART - C
. Answer any SIX Questions 6x3=18
Show that the relation R in the set of real numbers R defined as R = {(a,b):a < b} is reflexive and
transitive but not symmetric.

. TR -
Write tan_l( Il

X

) where x # 0 in the simplest form.
Express the ma‘[rix(_1 1 g) as the sum of symmetric and skew symmetric matrix.

If x = a(cos 8 + 0sinf), y = a(sinf — O cos B) then find Z—z.

A balloon, which always remains spherical on inflation, is being inflated by pumping 900 cubic centimeters
of gas per second. Find the rate at which the radius of the balloon increases when the radius is 15 cm.

Find [ ——

GG

If &, b, & are unit vector such that @ + b + ¢ = O then find the value of G-b + b -&+ ¢ - a.
Find the distance between the lines given by # = 1 4+ 2j — 4k + A(21 + 3] + 6k) and

# =314 3j — 5k + p(2i + 3j + 6k).

38. Bag I contains 3 red & 4 black balls and bag II contains 5 red & 6 black balls. A ball is drawn from one
of the bags and it is found to be red. Find the probability that it was drawn from bag II.
PART -D
V. Answer any FOUR Questions 4x5=20
39. Consider the function f: R — R defined by f(x) = 1 + x2, Vx € R . Is fis one one and onto?
Justify your answer.
2 1 0 1 21 1
40. IfA=|-1 3 1 ],B = [—3 4 1] and C = [4 2 5 | then find (A + B) and (B — C).
1 2 -1 5 3 2 1 4 6
Also verify that A+ (B—C) = (A+B) —C
41. Solve the following system of linear equations using matrix method
2x+3y+3z=5,x—2y+z=—-4and3x—y—2z=3
42. If y = acos(logx) + b sin(log x) then prove that x?y, + xy, + y = 0
43. Find the integral of ﬁ with respect to x and hence find [ %
44. Find the area bounded by the curve y = sinx between x = 0 and x = 2m
45. Find the general solution of the differential equations (1 + x2)dy + 2xydx = cotx dx, (x # 0)
PART -E
VI.  Answer the following questions
a .
46. Prove that fozaf(x)dx = { 2Jy fG)dx ‘Lf fRa=x)=f(x) and hence ﬁndfozn cos®x dx.
0 if fQRa-x)=—f(x)
6
OR
Solve the following problem graphically. Maximize Z = 3x + 2y, Subject to the constraints,
x+2y<10, 3x+y <15 x,y=0 6
47. IfA = [_31 %], Show that A?> — 54 + 71 = 0. Using this matrix equation find A~ 1. 4
OR
Find the value of k so that the function f(x) = {kx +1 ! frsm is continuous at x = 1. 4
cosx ifx>m
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KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
6™ CROSS, MALLESHWARAM, BENGALURU - 560 003
2025 -26 11 PUC MODEL QUESTION PAPER -2

SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.

PART - A

I. Answer ALL the Multiple Choice Questions 15x1=15

1. Ifarelation R in the set {1,2,3} defined by R = {(1,1),(2,2)}, then R is
A) Reflexive and Symmetric B) Symmetric and Transitive
C) Symmetric but not Transitive D) Transitive but not Symmetric

2. The domain of sec™! x is
A)(-1,1) B) [-1,1] C)R—-[-1,1] D)R—-(-1,1)

3. Ifamatrix A is both symmetric and skew symmetric, then A is
A) Zero matrix B) Diagonal matrix ~ C) Square matrix D) Unit matrix

4. Let A be a non-singular square matrix of order 3 X 3 then |adj A| is equal to
A) A7 B) |A® C) |A] D) 3|4]|

5. The derivative of e ™™ with respect to x is
A)e™ B) —e”* C)—e™™* D) e*

6. If y =log,o logx then Z_i =
A)— B)———— C) ——— D) —

x logx x log10logx log10 logx 10 logx

7. Statement 1: The function f(x) = 7x — 3 is strictly increasing in R
Statement 2: For strictly increasing function fin an interval I, f/(x) > 0 forall x € I
Choose the correct among the following

A) Statement 1 is true but Statement 2 1s false B) Statement 2 is true but Statement 1 is false.
C) Statement 1 and Statement 2 are true D) Statement 1 and Statement 2 are false
8. The point of inflection of the function f(x) = x3 in the interval [—1,1] is
A) -1 B)0 O)1 D) does not exit
9. [e* (cosx — tanx)dx =
A) e*cosx + ¢ B) e*sinx + ¢ C) —e*cosx + ¢ D) —e*sinx + ¢
10. The order of the differential equation (%)3 + (Z—z)z + sin (Z—z) +1=0is
A)1l B)2 O3 D) not defined
11. The unit vector in the direction of the vector d = 3] — 2] + k is
31-2j+k 31-2j+k 31-2j+k 3/-2f+k
S B) == O D)
12. The projection vector of AB on the directed line L, if 6 = m will be
A) Zero vector B) BA O) AB D) Unit vector
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The direction cosines of negative x-axis are
A)1,0,0 B)0, -1, —1 0o,1,1 D)—-1,0,0
Let A and B are independent events with P(4) = % ,P(B) = %then P(ANB)is
1 1 1 3
A) g B) 05 D);
If A and B are two events such thst p(A) # 0 and P(B|A) = 1 then
A)Bc A B)ACB C)B=0¢ D)A=0

IL. Fill in the blanks by choosing appropriate answer from those given in the bracket

16.
17.

18.

19.
20.

I1I.
21.
22.
23.

24.
25.

26.
27.

28.
29.

IV.
30.

31.

32.

33.
34.

0,1,2,3,4,5) 5x1=5
The greatest integer function f(x) = [x], 4 < x < 6 is not differentiable at x =

The absolute maximum value of f(x) = x? — 3 in the interval [—1, 2] is

Jolaldx=____

The value of A for which the vectors 2] — AJ + 4k and —4 + 6] — 8k are collinear is

For any event E of sample space S, P(E N ET) =

PART -B
Answer any SIX Questions 6x2=12

Show that 3sin™!x = sin™!(3x — 4x3), x € [—%,ﬂ

Find the area of the triangle whose vertices are (1,0), (6,0) and (4,3) by using determinants.
Find Z—z, if x? + xy + y2 = 100

Find the local maximum value of the function f(x) = sinx + cosx, 0 < x < %

Find [ ——— dx.

sin2x cos2x
Verity that the function y = Ax is a solution of the differential equation x Z—z —y=0,x#0
Find the area of the parallelogram whose adjacent sides are given by the vectors @ = i + j — k and
b=1—j+k.
Find the angle between the lines # =i + 2j+ k+ A({—j+k)and# =21 —j—k + n (2i +j + 2k)

Two cards drawn at random without replacement from a pack of 52 playing cards. Find the probability that
both the cards are black.

PART -C
Answer any SIX Questions 6x3=18

Determine whether the relation R in the set A = {1,2,3...... 13,14} defined as R = {(x,y): 3x —y = 0},
is reflexive, symmetric and transitive.

. VT -
Write tan"l( 1t -

X

) where x # 0 in the simplest form.

cosx —sinx 0
If F(x) = |sinx cosx 0] then show that F(x +y) = F(x) - F(y)
0 0 1

: d
Ifx =acos®t, y = asin®t then showthatd—i = —3\/%

A stone is dropped into a quite lake and waves moves in circles at the speed of Scm/s. At an instant when
the radius of a circular wave is 8cm, how fast is the enclosed area increasing?
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35. Integrate with respect to x.

x(x™+1)

36. If @, b, € are unit vector such that @ + b + & = 0 then find the value of @-b + b - &+ C - @.

37. Derive the equation of the line in space, passing through a given point and parallel to a given vector in the
vector form.

38. A bag contains 4 red & 4 black balls, another bag contains 2 red & 6 black balls. One of the two bags is
selected at random and a ball is drawn from the bag which is found to be red. Find the probability that it
was drawn from first bag.

PART -D
V. Answer any FOUR Questions 4x5=20
39. State whether the function f: R — R defined by f(x) = 1 + x? is one-one, onto or bijective? Justify your
answer.
-2
40.1fA=| 4 |,B=[1 3 —6] verifythat (AB)' =B'A".
5

41. Solve the following system of linear equations using matrix method
x—y+2z=1,2y—3z=1and3x -2y +4z=2

2
42. If y = cos™! x then show that (1 — x?) 3732/ - XZ—Z =0

. . 1 . dx
43. Find the integral of Np with respect to x and hence find [ Wr
x2

2
44. Find the area bounded by the ellipse prin ;;—2 = 1 by the method of integration.
45. Find the general solution of the differential equations y dx — (x + 2y?)dy = 0
PART - E
VI. Answer the following questions

46. Maximize and minimize Z = 3x + 9y, Subject to the constraints, x + 3y <60, x +y = 10, x <y,

x,y = 0 by graphical method. 6

OR

2 [ f(x)d j 2a —x) =
Prove that fozaf(x)dx ={ Jo FO)dx ,Lf fRa=x)=f(x) and hence ﬁndfon cosSx dx.
0 if fQRa—-x)=—f(x)
6
47. Show that the matrix A = [i ;] satisfies the equation A> — 4A + I = 0. Using this matrix equation

find A7, 4

OR

. . . . _fax+1ifx<3 .

Find the relationship between a and b so that the function defined by f(x) = { bx+3 if x >3 1S
continuous at x = 3. 4
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2025 -26 11 PUC MODEL QUESTION PAPER -3

SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.

PART - A
I. Answer ALL the Multiple Choice Questions 15x1=15
1. The relation R in the set {1,2,3} given by R = {(1,2), (2,1),(1,1)}, then R is
A) Reflexive B) Symmetric C) Transitive D) Equivalence
2. Ifsin(sin™'x) = x, then
A)—<xs<> B)-1<x<1 C)-1<x<1 D)0<x<1
3. Ifamatrix A contains 3 rows and 4 columns then the number of elements in A is
A)7 B) 12 )3 D) 4
4. If the area of the triangle is 3 sq. units with vertices (0, 0), (k,0) and (1, 3), then k is
A) -2 B) £1 C)2 D) £2
5. If A is a square matrix of order 2 and |A| = 9, then |§A| is
A) 4 B)9 )6 D)3
6. Ify= e*’ thenj—z =
A) x3e*’ B) 3%’ C) 3x2e*’ D) e*’
7. Ify = cos~(sinx), then Z—z is
A) = B) %xz Q)1 D) -1
8. The rate of change of area of circle with respect to its radius rat r =4 is
A) 4w B) 8r C) 10m D) 12n
9. | xij dx equals
JN B) X +1+4¢ OX+24c D)X -24¢
2 x 2 x 2 x 2 x

10. Statement 1: [ e*[ logx + i] dx.=e*logx + ¢

Statement 2: [ e*[ f(x) + f'(x) ] dx.=e* f(x) +¢
A) Statement 1 and Statement 2 are true
B) Statement 1 is true but Statement 2 is false
C) Statement 1 and Statement 2 are false

D) Statement 2 is true but Statement 1 is false
P on (22)’ DY o
11. The order of the differential equation z) teos( )= 01s

2

A)3 B) 1 C)2 D) not defined
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12. The projection vector of AB on the directed line L, if angle 8 = 3;” will be

A) AB B) BA C) Unit vector D) Zero vector

13. The angle between the lines whose direction ratios are a, b, ¢ and b—c, c—a, a—b is
Vi s s s

A) 3 B3 3 D)%
14.1f P(A) = 3, P(B) = Othen P(A|B) s

A)0 B) 0)1 D) not defined
15. If A and B are two events such thst P(A) + P(B) — P(An B) = P(A), then

A)P(A|B) =0 B)P(B|A) =0 C)P(A|IB) =1 D)P(BlIA) =1

IL. Fill in the blanks by choosing appropriate answer from those given in the bracket
(1,2,3,4,5,6) 5x1=5
16. If A is a invertible matrix of order 3 and |[A7| = % , then |A| =
17. The greatest integer function f(x) = [x], 0 < x < 2 is not differentiable at x =
18. fg cos?x dx = % and fg sin®x dx = % then m =
19. If a is a non-zero vector and i d is a unit vector then |a| =

20. If A and B are independent events with P(4) = ;,P(B) = sand P(ANB) = thenk =

PART -B
ITI. Answer any SIX Questions 6x2=12
21. Write tan~! [2=5%°* 0 < x < 77 in the simplest form.
1+4+cosx

22. Find 2, if sin?x + cos?y = 1
23. The total revenue in rupees received from the sale of x units of a product is given by

R(x) = 13x% + 26x + 15. Find the marginal revenue when x = 7.
24. Prove that the function given by f(x) = x3 — 3x% + 3x — 100 is increasing in R

25. Find J- sin?x—cos?x
26. Find f

sin2x cos?x
2x

(x+1)(x+2) dx.
27. Find the general solution of the differential equation cos (Z—z) =a, a €ER.

28. Find the vector and cartesian equations of the line through a point (5, 2, —4) and parallel to the vector

31 + 2j — 8k.
29. Events A and B are such that P(4) = %, P(B) = 17—2 and P(notA or notB) = i.
State whether A and B are independent?
PART -C
IV. Answer any SIX Questions 6x3=18

30. Show that the relation R in the set of all integers Z defined by R = {(x,y)/x — y is an integer}

is an equivalence relation.

1

1 -116

65

31. Prove that cos™

(620 V)

12 _
— 4+ cos = CoS
13
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32. If A and B are symmetric matrices of same order then show that AB is symmetric if and only if AB = BA.

33.If x = sinf, y = cos26 then show that Z—z = —4 sinf.

34. Manufacturer can sell x items at a price of rupees (5 - %) each. The cost price of x items is rupees

(g + 500). Find the number of items he should sell to earn maximum profit.

35. Find |d — E|, if two vectors @ and b are such that |G| = 2, |B| =3andd-b =4

36. Find the area of a triangle having the points (1,1, 1), (1,2, 3) and (2,3, 1) as its vertices.

37. Find the shortest distance between the lines given by # = i + 2§ + 3k + A(i — 3] + 2k) and
7 =41+ 5]+ 6k + nu(21+ 3j + k).

38. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six. Find the
probability that it is actually a six.

PART -D
V. Answer any FOUR Questions 4x5=20
39.Let f: N - Y be a function defined by f(x) = 4x + 3. Where Y ={y € N /y = 4x + 3, Vx € N}
show that f is invertible. Find the inverse of f.

40.1F A = [; ﬂ,B - [i (3’ and C = B ;] Calculate AC, BC and (A + B)C. Also verify that

(A+B)C = AC +BC.
41. Solve the following system of linear equations using matrix method
2x—3y+5z=11,3x+2y—4z=-5and x +y — 2z = —3.
42.If y = Asin(logx) + B cos(log x) then prove that x2y, + xy; + y = 0.

. . 1 ; x?
43. Find the integral of N with respect to x and hence find [ e

2 2
44. Find the area bounded by the ellipse )16—6 + y? = 1 by the method of integration.
45. Find the general solution of the differential equations y dx + (x — y%)dy = 0.

PART - E
VI. Answer the following questions
46. Maximize and minimize Z = x + 2y, subject to the constraints x + 2y > 100, 2x —y < 0,

2x +y < 200, x,y = 0 by graphical method. 6
OR
2 a d . .
Prove that [ < f(x)dx ={ J o/ (x)dx if f(x)is even and hence evaluate
@ 0 if f(x)isodd
f_n/z(x + x cosx + tan®x) dx. 6

47.1f A = [_31 ;], Show that A2 — 54 + 71 = 0, where I is 2x2 identity matrix and O is 2X2 zero matrix.

Hence find A™1. 4
OR
5 if x<2
Find the value of a and b such that the function defined by f(x)=qax+b  if 2<x<10 is continuous
21 if x>10
function. 4
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SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.
PART - A
I. Answer ALL the Multiple Choice Questions 15x1=15
1. The relation R in the set {1,2,3} given by R = {(1,2),(2,1)}, then R is
A) Reflexive B) Symmetric C) Transitive D) Equivalence

2. The principal value of cot ™1 (— %) is
s

21 2T
A) 5 B) — 5 O) .
2 0 0
3. Statement 1: Matrix [0 3 0] is a scalar matrix.

0 0 5
Statement 2: Every square matrix is a diagonal matrix.

A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true.
C) Both Statement 1 and Statement 2 are true
D) Both Statement 1 and Statement 2 are false
x 3_ |2 3
2x 5 14 5
A)0 B)1 C) -2 D) 2
5. Statement 1: The function f(x) = |x| is not differentiable at x = 0.
Statement 2: The function f(x) = |x| is discontinuous at x = 0.
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true.
C) Both Statement 1 and Statement 2 are true
D) Both Statement 1 and Statement 2 are false

6. Ify=1log(logx), x>0 thenz—z =

A

D)6

4. If then the value of x is

1 ) 1 D)loﬂ

logx x

1
A) ; B)x logx
7. The rate of change of area of circle per second with respect to its radius r when r = 3cm (in cm?/s) is
A)m B) 3m C)6m D) 9n
8. The minimum values of the function f(x) = x, x € [0,1] is
A) —1 B) 1 02 D)0
9. [e*secx (1 + tanx)dx =
A) e*secx +c) B)e*sec’x+c C)e*tanx + ¢ D) e*(1 + tanx) + ¢
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[ x cosx dx =
A) —x sinx + cosx + ¢ B)x cosx —sinx +c¢ C) x sinx — cosx + ¢ D) x sinx + cosx + ¢
The direction ratios of the vector d = i + j — 2k are

A1, 1,-2 B)-1,1,-2 01,-1,-2 D) -1,-1,2
One of the values of x for which x(i + j + k) is a unit vector is

1
A)3 B) V3 C) % D) 1

If a, § and y are the direction angles of the directed line OP, the direction angles of the directed line
PO are
Vs

A)_a' _ﬁ; -y B)n—a,n—ﬁ,n—y C)(X, ﬁ'y D)g_ar ;_ﬁrg_y

An urn contains 10 black and 5 white balls, 2 balls are drawn one after the other without replacements,
then the probability that both balls are black is

2 4 3 2
A) 3 B)S O D)3
A die is rolled. For the events E ={1, 3, 5} and F = {2, 3}, P(F | E)is

1 1 2 1
A)E B)g C)E D)g

I1. Fill in the blanks by choosing appropriate answer from those given in the bracket

0,1,2,3,4,5) 5x1=5
16.  The number of points at which f(x)=[x], where [x] is the greatest integer function is discontinuous is
17.  The total revenue in rupees received from the sale of x units of a product is given by R(x) = x*+x+5.

the marginal revenue when x = 2 is
. . . d3y d?y dy\ _ .
18.  The sum of order and degree of the differential equation (@) +2 (ﬁ) + (ﬂ) =0is
19.  The projection of the vector I + j on the vector { — J is
20. If A and B are two events such A is a subset of B and P(A) # 0, then P(B | A)is
PART - B

IT1. Answer any SIX Questions 6x2=12
21. Show that sin"1(2x V1 — x2) =cos™1x, % <x <1
22. Find the value of'k, if the area of the triangle is 35 sq. units and the vertices are (2, —6)and (5,4) and

23.

24.
25.

26.
27.

28.
29.

(k, 4) using determinant method.

Find Z—i/, if x? + xy + y? = 100.

Find the intervals in which the function f given by f(x) = x? — 4x + 6 is strictly decreasing.
Find [ sin2x cos3x dx.

Find the general solution of the differential equation Z—z =1+ x5 +y2).

Find the area of the parallelogram whose adjacent sides are given by the vectors @ = i — j + 3k and
b=20—-7j+k

Find the angle between the pair of lines xz;z = yT_l = % .and x_—+12 = 3%1
Given two independent events A and B such that P(A) = 0.3 and P(B) = 0.6.
Find i) P(A and B) ii) P(neither A nor B)

z—5
4
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PART -C
IV. Answer any SIX Questions 6x3=18
30. Let L be the set of all lines in Xy plane and R be the relation in L defined as
R = {(L1,L>) : L; is parallel to L>}. Show that R is an Equivalence relation

),|x|<a.

31. Find the simplest form of tan™* ( \/#

32. Express the matrix( 1 g) as the sum of symmetric and skew symmetric matrix.

33. Ifx = a(cosB + Osinf),y = a(sin @ — 6 cos 0) then find Z—i

34. Find the two numbers whose sum is 24 and whose product is as large as possible.
35. Find [ = dx

x—1)(x—2)
36. Show that the position vector of the point P which divides the line joining the points A and B having
mb+ nd

m+n
37. Derive the equation of the line in space, passing through a point and parallel to a given vector in the

vector form.
38. A bag contains 4 red & 4 black balls, another bag contains 2 red & 6 black balls. One of the two bags is
selected at random and a ball is drawn from the bag which is found to be red. Find the probability that it
was drawn from first bag.

position vectors d and b internally in the ratio m: n is

PART -D
V. Answer any FOUR Questions 4x5=20
39. Consider f: R — R defined by f(x) = 10x + 7. Show that f'is invertible. Find the inverse of f.
0 6 7 0 1 1 2
40. IfA=|-6 0 8|,B=|1 0 2] ,and C = [=2|. Calculate AC, BC and (A + B)C. Also, verify
7 -8 0 1 2 0 3

that (A+ B)C = AC + BC
41. Solve the following system of linear equations using matrix method
x—y+2z=73x+4y—-5z=-5and 2x —y+ 3z =12
42. If y = (tan~x)? then prove that (x? + 1)%y, + 2x(x? + 1)y, = 2
43. Find the integral of ! ax

x2—qa? x2-25

with respect to x and hence find [

2 2
44. Find the area of the ellipse x—z + y_2 = 1 by the method of integration.
a b

45. Find the general solution of the differential equations Z—z + (secx)y = tanx, 0< x < %

PART -E
VI. Answer the following questions
a a T 4
46.  Prove that [ f(x)dx = [ f(a — x)dx and hence evaluate [? % 6
OR
Solve the following linear programming problem graphically, Maximize Z = 3x + 2y, Subject to the
constraints, x + 2y < 10, 3x +y <15, x,y=>0. 6
47. Show that the matrix A = [i 2] satisfies the equation A2 — 44 + 1 = 0.
Using this matrix equation find A™?. 4
OR
. ) kx+1ifx<m. .
Find the value of k so that the function f(x) = { x l frsm 1s continuous at x = 1. 4
cosx ifx>m
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SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.
PART - A
I. Answer ALL the Multiple Choice Questions 15x1=15
1. The number of all one-one functions from A ={1, 2, 3, 4} on to itself is
A)8 B) 24 C) 16 D) 256

2. Match Column I with Column II
Column [ Column II

a) Range of cot~1x N(_EE
) s g ( 2’ 2)
b) Range of tan™1x i) [—1,1]
¢) Domain of sin™1x iii) (0, 1)

Choose the correct answer from the options given below.

A) a-i, b-ii, c-iii B) a-iii, b-ii, c-i C) a-ii, b-i, c-iii D) a-iii, b-i, c-ii
3. Fora 2X2 matrix A = [ai j] whose elements are given by a;; = 5_, then A is equal to
1
N I i S [ B
2 2 2 > 2 1
4. If A is a square matrix of order n, then |adj A| is equal to
A) 1AM B) |A[" C) 14] D) n|A|

5. Statement 1: The function f(x) = | x| is discontinuous at x = 0.
Statement 2: The function f(x) = |x| is not differentiable at x = 0
Which of the following is true?
A) Statement 1 is true and Statement 2 is false. B) Statement 1 is false and Statement 2 is true.
C) Both Statement 1 and Statement 2 are true D) Both Statement 1 and Statement 2 are false

6. If y = sin (x2) then 2> is

A) 2 sin2x B) 2 sinx cosx C) 2 cos (x?) D) 2x cos (x?)
7. The rate of change of area of circle with respect to its radius r at r = 6 cm is
A) 10w B) 12n C)8m D) 11n
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8. The point of inflection of the following graph is

_r 0 2
2 2
Y Y T
A (3, 0) B) (0, ) C) (0, 0) D) (%, )
9. [e¥ (— - —) dx is equal to
1 1
A)e* ;+c B)exx—2+c C)e*+c D)ex(—x—2)+c
10.
T 3 w [
A) 3 B) " 0) - D)
11. If @ and b are adjacent sides of the parallelogram then the area of parallelogram is
A)dxb B)d-b C) |d@ x b| D) |d x b
12. The vector components of the vector with initial point (2, 1) and terminal point (=5, 7) are
A) =71 and — 6] B) =71 and 6] C) 7t and — 6] D) 71 and 6j
13. If a line makes the angles 90°,135° and 45° with x, y and z axes respectively, then the direction cosines
are
A)0,——,— B)0 C)0,— =, —— D)0, =, ——=
\/— V2 ’\/_ \/— \/— T2 '\/_ T2
14. Let A and B are two independent events with P(A) = 0.3, P(B) = 0.4then P(AU B) is
A) 0.4 B) 0.12 C) 0.58 D) 0.7
15. The probability of obtaining an even prime number on each die, when a pair of dice is rolled is
A)— B)- C)0 D) —
36 3 12

I1. Fill in the blanks by choosing appropriate answer from those given in the bracket
2 1,2,72,0,2) 5x1=5

2
16. Ify = 2cosx+3sinxthen3732/+y=

17. The absolute maximum value of f(x) = sinx + cosx, x € [0, 7] is

18. The order of the differential equation xy — + (Zz ) -y Z—z =0is

19. Thevalueof i-(Fxk)+j- (I xk)+k- (lx]) is
20. It P(E) = =, P(F|E) = = then the value of P(E N F)=
PART -B
ITI. Answer any SIX Questions 6x2=12

21. Prove that 3sin™'x = sin™1(3x — 4x3), x € [—— —]

22. Find the area of the triangle whose vertices are (2, 7), (1,1) and (10, 8) by using determinant method.
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Find Z—z, if y + siny = cosx
Find the intervals in which the function f given by f(x) = x? — 4x + 6 is increasing.
Evaluate [ ————— dx.

sin?x cos?x

dy _ (1+y?)
dx ~ (1+x2)
Find the projection of the vector d = 21 + 3 + 2k on the vector b=1+ 2]+ k

i
. . . x+3 -1 zZ+3 x+1 -4 z—5
Find the angle between the pair of lines —~ = YT == .and - = yT ==

A family has two children. What is the probability that both the children are boys given that at least one of
them is a boy?

Find the general solution of the differential equation

PART -C

IV. Answer any SIX Questions 6x3=18

30.

31.
32.

33.

34.
3s.

36.

37.

38.

39.

40.

41.

42.
43.
44.
45.

Show that the relation R in the set R of real numbers defined as R = {(a, b): a < b?} is neither reflexive
nor symmetric nor transitive.

1 14 _

12 _ _133
=4+ cos == cos™1=
13 5

65

Prove that cos™
Express the matrix(i > 1) as the sum of symmetric and skew symmetric matrix.

Find Z—Z if x =a(cosB +0sinh),y = a(sinf — 6 cos 6).
Find the two positive numbers whose sum is 15 and sum of whose squares is minimum.
Find [ ——

(x+1)(x+2)

Find a unit vector perpendicular to each of the vector @ + b & @ — b where d@ = 37 + 2] + 2k &
b=1+2j—2k.

Derive the equation of the line in space, passing through a given point and parallel to a given vector in the
vector form.

An insurance company insured 2000 scooter drivers, 4000 car drivers & 6000 truck drivers. The probabilities
of accidents are 0.01, 0.03 & 0.15 respectively. One of the insured persons meets with an accident. What is
the probability that he is a scooter driver?

PART -D

. Answer any FOUR Questions 4x5=20

Verity whether the function f: R — R defined by f(x) = 3 — 4x is one-one, onto or bijective?
Justify your answer.
1 2 3
3 -2 1], then show that A2 — 234 — 401 = O.
4 2 1
Solve the following system of linear equations using matrix method
x+y+z=6,y+3z=1landx—-2y+z=0
dy

— pacos™lx ¥y Ay o
Ify=e then prove that (1 X)dXZ x-—a‘y=0

IfA =

. ' 1 . dx
Find the integral of T with respect to x and hence evaluate f NeRorr

2 2
Find the area of the ellipse )16—6 + y? = 1 by the method of integration.

Find the general solution of the differential equations x Z—i + 2y = x%logx
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PART -E
VI. Answer the following questions

2 f@dx  if f(-x)=f()

46. Prove that f_aaf(x)dx = { and hence find f_ll sin®x cos*x dx.

0 if f(=x)=—f(x)
6
OR
Maximize and minimize Z = 3x + 9y, Subject to the constraints,
x+3y <60, x+y =10, x <y, x,y = 0 by graphical method. 6
47. Show that the matrix A = [i ;] satisfies the equation A> — 44 + [ = 0.
Using this matrix equation find A~1. 4

OR
ax+1ifx<3.
bx +3 if x >3 1S
continuous at x = 3. 4
PART - F
(For visually challenged students only)

8. The point of inflection of the function y = x3 is

Find the relationship between a and b so that the function f defined by f(x) = {
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SUBJECT: MATHEMATICS MAXIMUM MARKS: 80
TIME: 03 HOURS NUMBER OF QUESTIONS: 47
Instructions:

1. The question paper has five parts namely A, B, C, D and E. Answer all the parts.
2. Use the graph sheet for the question on linear programming on PART E.
PART - A
I. Answer ALL the Multiple Choice Questions 15x1=15
1. Letarelation R on the set {1,2,3} be defined by R = {(2,3)}, then R is
A) Symmetric but not Transitive B) Transitive but not Symmetric
C) Symmetric and Transitive D) Neither Symmetric nor Transitive
2. Match Column I with Column II
Column I Column II

a) Range of cos ™ 1x i) (_ s E)
2’2

b) Range of tan™1x i) [—1,1]
¢) Domain of sin™1x iii) [0, 7]

Choose the correct answer from the options given below.

A) a-ii, b-i, c-iii B) a-ii, b-iii, c-i C) a-iii, b-i, c-ii D) a-iii, b-ii, c-i
3. If X is a matrix of order 2Xn and Y is a matrix of order 2Xp. If n = p, then the order of the matrix
7X +5Y is
A) px2 B) 2xn C) nx3 D pxn
4. If A is a non singular matrix of order 3x 3 with |adj A| = 16, then |A| is equal to
A)O B) 3 09 D)4

5. Statement 1: |sinx| is continuous for all x € R

Statement 2: sinx and |x| are continuous in R

Which of the following is true?
A) Statement 1 is true and Statement 2 is false.
B) Statement 1 is false and Statement 2 is true.
C) Statement 1 is true and Statement 2 is true, Statement 2 is not the correct explanation of

Statement 1

D) Statement 1 is true and Statement 2 is true, Statement 2 is the correct explanation of Statement 1

6. If y = cos (1 — x) then Z—z is equal to

A) sin(1 — x) B) —sin(1 — x) C) sinx D) cosx
7. The rate of change of area of circle with respect to its radius r at r = 6 cm is

A) 61 B) 11m C) 10w D) 12n
8. The point on the curve x? = 2y which is nearest to the point (0, 5) is

A) (0, 0) B) (2v2, 4) C) (2v2, 0) D) (2, 2)
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. . . 1 .
The anti derivative of (\/E + ﬁ) 18

1 1 1 2 2 1 2 8 1
A)§x3+2x2+c B)§x3+zx2+c C)§x2+2x2+c

cos2x +2 sin®x

The value of [ ————— dx is
A) tanx + ¢ B) cos2x + ¢ C)sin2x + ¢
The value of i+ (fx k) +7- (kx1)+k-(ix}))is
A) 2 B) -1 O1
If 6 = m, then the projection vector of AB will be
A) 4B itself B) BA C) —BA
The direction cosines of negative y-axis are
A)0,—1,0 B)1,0,1 00,0, -1
If A and B are events such that P(A|B) = P(B|A), then
A)AcBbutA+B B)A=B C) P(4) = P(B)
For the figure given below P(walk) is
s = Ve wolk
8/s il { .
3;5 o 2, walle
Raxn
2 Do met walk
8 11 7
A B)— Oz

3 2 1 1
D)sxz+-x2+c

D) tan2x + ¢

D)3

D) Zero vector

D)—1,0, —1

D)ANB =0
1

D) =

I1. Fill in the blanks by choosing appropriate answer from those given in the bracket

(327313 5x1=5

16. The greatest integer function f(x) = [x], 0 < x < 2 is not differentiable at x =

17. The maximum value of f(x) = sinx - cos x is

18. The order of the differential equation 2 -2 (d—y)3 = 0i

- The order of the differential equation 2=+ (-=) = 0is
19. If @ is a unit vector and (X — @) * (X + @) = 8, then the value of |X]| is
20. If E and F are the events with P(E | F) = 2, then P(E' | F) =
PART - B
III. Answer any SIX Questions 6x2=12
. ) 1 1
21. Write the simplest form of cot (m ) ,x>1
1 x yz
22. Using cofactors of the elements of third column, evaluate A= |1 y xz
1 z xy
23.1f x = 4t, y = > then find .
24. Prove that logarithmic function is increasing on (0, c0)
2x _
25. Evaluate [ <_— dx.
e’* +1

26. Verify that the function y = V1 + x2 is the solution of differential equation % = %
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27. Find the angle between the vectors d and b such that |@| = 3, |E | = g and @ x b is a unit vector.

28. Find the distance between the lines L, and L, given by # = i + 2j — 4k + A(21 + 3j + 6Kk) and
# = 31+ 3f — 5k + (21 + 3j + 6k).
29. A fair coin and an unbiased die are tossed. Let A be the event ‘head appears on the coin’ and B be the event
‘3 on the die’. Check whether A and B are independent events or not.
PART -C
IV. Answer any SIX Questions 6x3=18
30. Determine whether the relation R in the set A = {1,2,3,4,5,6} as R = {(a,b): b = a + 1} is reflexive,
symmetric and transitive.
31. Solve tan~!'—= = Ltan~1x, x > 0.
1+x 2

32. If A and B are symmetric matrices of same order then prove that AB — BA is skew-symmetric.
kx?  ifx<2
3 if x>2

34. Manufacturer can sell x items at a price of rupees (5 - %) each. The cost of x items is Rs. (% + 500).

33. Find the value of k so that the function defined by f(x) = { is continuous at x = 2.

Find the number of items he should sell to earn maximum profit.

1

35. Find fmdx

36.1fd = 20+ 2j + 3k, b = —i + 2j + k & & = 31 + j such that (a ” + Ab °) is perpendicular to ¢ then find the
value of 4.

37. Derive the equation of the line in space, passing through a given point and parallel to a given vector in the
vector form.

38. Probability that A speaks truth is g. A coin in tossed. A reports that a head appears. Find the probability

that it is actually head.
PART -D
V. Answer any FOUR Questions 4x5=20
39. Show that the function f: R = R defined by f(x) = 3 — 4x is bijective function. Also find the inverse of f.

(0 1 1) ( 0 6 7) ( 2 >
40.IfA=(1 0 2),B={—-6 0 8]andC = (-2, Calculate AC,BC and (A + B)C. Also verify
1 2 0 7 -8 0 3

that (A + B)C = AC + BC,
41. Solve the following system of linear equations using matrix method

x—y+2z=1, 2y—3z=1and3x—-2y+4z=2
42.If y = 3 cos(logx) + 4 sin(log x) then prove that x?y, + xy, + y = 0

dx
X2 +2x +10

43. Integrate with respect to x and hence find [

x2+ a2

2 2
44. Find the area enclosed by the ellipse % + 2’—2 = 1 by the method of integration.

45. Find the general solution of the differential equations % + 2y = sinx.
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PART -E
VI. Answer the following questions

b b z 1
46. Prove that [ f(x)dx = [ f(a+ b —x)dx and hence evaluate fg YWy dx . 6
OR
Minimize Z = —3x + 4y, Subject to the constraints, x + 2y < 8, 3x + 2y < 12, x,y > 0 by graphical
method. 6
48. Show that the matrix A = [g ﬂ satisfies the equation A2 — 64 + I = 0. Using this matrix equation
find A1, 4
OR
. . 2X+1 .
Differentiate sin™! ( ) with respect to x. 4
14+ 4%
PART - E

(For visually challenged students only)
15.1f P(4) = Zand P(B|A4) = Z then P(AN B) is

2 6 8 25
A) s B) s 0) Py D) -
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KEY ANSWERS TO MULTIPLE CHOICE QUESTIONS
CHAPTER -01: RELATIONS AND FUNCTIONS

2 3 4 5 6 7 8 9
C A A D B B B C
12 13 14 15 16 17 18 19
B D B B B A C D
22 23 24 25 26 27 28 29
D B B D C D B B
32 33 34 35 36 37 38 39
C B A C B B A A
42 43 44 45 46 47 48 49
C B B A D A B B
52 53 54 55 56 57 58 59
24 6 2 o D B C 2
62 63 64 65

B A 5 B

CHAPTER -02: INVERSE TRIGONOMETRIC FUNCTIONS

2 3 4 5 6 7 8 9
D D D A C C B C
12 13 14 15 16 17 18 19
B A D A B B A A
22 23 24 25 26 27 28 29
B C C D C B C A
32 33 34 35 36 37 38 39
D B B A A A B C
42 43 44 45 46 47 48 49
B A D C C 0 ; 6
52 53 54 55 56 57 58 59
A D B !E A A B i
2 5
62 63 64 65 66
A B D D C
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CHAPTER -03: MATRICES

1 2 3 4 5 6 7 8 9 10
B c D c B c c B B A
11 12 13 14 15 16 17 18 19 20
D D A c D D D B B A
21 22 23 24 25 26 27 28 29 30
c B D c c c c B B c
31 32 33 34 35 36 37 38 39 40
C D D c D B A B B c
41 42 43 44 45 46 a7 48 49 50
B 16 3 3 2 5 B c D A
51 52 53 54 55 56 57 58 59 60
B A A B B A D A B A
CHAPTER -4: DETERMINANTS
1 2 3 4 5 6 7 8 9 10
B A D B c c D c A c
11 12 13 14 15 16 17 18 19 20
D B B c c A D A c c
21 22 23 24 25 26 27 28 29 30
D B B D D c D A D c
31 32 33 34 35 36 37 38 39 40
B A A c B 9 0 1 2 9
41 42 43 44 45 46 a7 48 49 50
-4 9 c B D B A c c D
51 52 53 54 55 56 57 58 59 60
c B D c A B A B D D
CHAPTER-5: CONTINUITY AND DIFFERENTIABILITY

1 2 3 4 5 6 7 8 9 10
B B A D c D D D D A
11 12 13 14 15 16 17 18 19 20
B D B c D c c D c A
21 22 23 24 25 26 27 28 29 30
B c D A c B A D c D
31 32 33 34 35 36 37 38 39 40
A c D B c D c D A B
41 42 43 44 45 46 a7 48 49 50
c c c B A B D D c c
51 52 53 54 55 56 57 58 59 60
B 1 0 -1 2 D c A B D
61 62 63 64 65 66 67 68 69 70
c c A B A 0 3 3 2 -1
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CHAPTER -06: APPLICATION OF DERIVATIVES

1 2 3 4 5 6 7 8 9 10
A c c D B c D A D B

11 12 13 14 15 16 17 18 19 20
A D B A D c c c D A
21 22 23 24 25 26 27 28 29 30
A c A A B D c B 4 -1
31 32 33 34 35 36 37 38 39 40
VZ 1 Ya 25 8 A B c A B
41 42 43 44 45 46 a7 48 49 50
B c A c A B D B c A
51 52 53 54 55 56 57 58 59 60
c c D A A B B B c c

CHAPTER -7: INTEGRALS

1 2 3 4 5 6 7 8 9 10

B c A A B c B B c B

11 12 13 14 15 16 17 18 19 20
c A D D B D A c B A

21 22 23 24 25 26 27 28 29 30
c B B B c A B B A B

31 32 33 34 35 36 37 38 39 40
D D B A c A c B D c

41 42 43 44 45 46 47 48 49 50
D A B A c B A c D B

51 52 53 54 55 56 57 58 59 60
B A B B c D B D A B

61 62 63 64 65 66 67 68 69 70
c A B c B B D D A c

71 72 73 74 75 76 77 78 79 80
D B D D B B B A c c

81 82 83 84 85 86 87 88 89 90
D c c c c c A D c D

91 92 93 94 95 96 97 98 99 100
B c B c c 6 1 3 D B

101 102 103 104 105 106

B B 1 4 B c
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CHAPTER -09: DIFFERENTIAL EQUATIONS

1 2 3 4 5 6 7 8 9 10
C C D D C B D A B A
11 12 13 14 15 16 17 18 19 20
C A B D A B A A A A
21 22 23 24 25 26 27 28 29 30
D C C B C C D D B C
31 32 33 34 35 36 37 38 39 40
4 C 1 D 1 -1 2 1 -1/2 B
41 42 43 44 45 46 47 48
C C D B B B D C

CHAPTER-10: VECTOR ALGEBRA

1 4 5 6 7 10

D C D A C C C D A D
11 12 13 14 15 16 17 18 19 20

D C D B D C B A B B
21 22 23 24 25 26 27 28 29 30

D C A A B C B B C A
31 32 33 34 35 36 37 38 39 40

C D B C D C C B A B
41 42 43 44 45 46 47 48 49 50

C A B C A B C B B B
51 52 53 54 55 56 57 58 59 60

D D D C B A C D A D
61 62 63 64 65 66 67 68 69 70

D B D 5 3 3/2 2 0 o o
71 72 73 74

o 5 B D

CHAPTER-11: THREE DIMENSIONAL GEOMETRY

1 2 3 4 5 6 7 8 9 10
C A B B B B C D A A
11 12 13 14 15 16 17 18 19 20
B A D B C B B C A D
21 22 23 24 25 26 27 28 29 30
B C B A C C B D A A
31 32 33 34 35 36 37 38 39 40
D A A C A D C B C C
41 42 43 44 45 46 47 48 49 50
C D C C C C C D () -1

51
1/9
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CHAPTER-13: PROBABILITY

1 2 3 4 5 6 7 8 9 10
B B C D D C B A A C
11 12 13 14 15 16 17 18 19 20
D C C D B A A B C A
21 22 23 24 25 26 27 28 29 30
D C D B A D B D B A
31 32 33 34 35 36 37 38 39 40
B C A C D B C C B A
41 42 43 44 45 46 47 48 49 50
B B A C D B B A A C
51 52 53 54 55 56 57 58 59 60
B C C B A D B D B C
61 62 63 64 65 66 67 68 69 70
A A B A C B 4 2 0 0
71 72 73 74 75 76 77 78 79 80
1 1 1 15 A C D B B C
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