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 BOOK BACK ONE MARK QUESTIONS - 2025    

[  MATHEMATICS  ]

1. If A = {(x, y) : y = ex, x ∈ R} and B = {(x, y) : y = e−x, x ∈ R} then n(A ∩B) is

(1) Infinity (2) 0 (3) 1 (4) 2

2. If A = {(x, y) : y = sin x, x ∈ R} and B = {(x, y) : y = cosx, x ∈ R} then A ∩ B contains

(1) no element (2) infinitely many elements

(3) only one element (4) cannot be determined.

3. The relation R defined on a set A = {0,−1, 1, 2} by xRy if |x2 + y2| ≤ 2, then which one of the

following is true?

(1) R = {(0, 0), (0,−1), (0, 1), (−1, 0), (−1, 1), (1, 2), (1, 0)}
(2) R−1 = {(0, 0), (0,−1), (0, 1), (−1, 0), (1, 0)}
(3) Domain of R is {0,−1, 1, 2}
(4) Range of R is {0,−1, 1}

4. If f(x) = |x− 2|+ |x+ 2|, x ∈ R, then

(1) f(x) =







−2x if x ∈ (−∞,−2]
4 if x ∈ (−2, 2]
2x if x ∈ (2,∞)

(2) f(x) =







2x if x ∈ (−∞,−2]
4x if x ∈ (−2, 2]
−2x if x ∈ (2,∞)

(3) f(x) =







−2x if x ∈ (−∞,−2]
−4x if x ∈ (−2, 2]
2x if x ∈ (2,∞)

(4) f(x) =







−2x if x ∈ (−∞,−2]
2x if x ∈ (−2, 2]
2x if x ∈ (2,∞)

5. Let R be the set of all real numbers. Consider the following subsets of the plane R× R:

S = {(x, y) : y = x+ 1 and 0 < x < 2} and T = {(x, y) : x− y is an integer }
Then which of the following is true?

(1) T is an equivalence relation but S is not an equivalence relation.

(2) Neither S nor T is an equivalence relation

(3) Both S and T are equivalence relation

(4) S is an equivalence relation but T is not an equivalence relation.

6. Let A and B be subsets of the universal set N, the set of natural numbers. Then A′∪[(A∩B)∪B′] is

(1) A (2) A′ (3) B (4) N

7. The number of students who take both the subjects Mathematics and Chemistry is 70. This

represents 10% of the enrollment in Mathematics and 14% of the enrollment in Chemistry. The

number of students take at least one of these two subjects, is

(1) 1120 (2) 1130 (3) 1100 (4) insufficient data

8. If n((A× B) ∩ (A× C)) = 8 and n(B ∩ C) = 2, then n(A) is

(1) 6 (2) 4 (3) 8 (4) 16

9. If n(A) = 2 and n(B ∪ C) = 3, then n[(A×B) ∪ (A× C)] is

(1) 23 (2) 32 (3) 6 (4) 5

10. If two sets A and B have 17 elements in common, then the number of elements common to the

set A× B and B × A is

(1) 217 (2) 172 (3) 34 (4) insufficient data

11. For non-empty sets A and B, if A ⊂ B then (A× B) ∩ (B × A) is equal to

(1) A ∩ B (2) A× A (3) B × B (4) none of these.

12. The number of relations on a set containing 3 elements is

(1) 9 (2) 81 (3) 512 (4) 1024

13. Let R be the universal relation on a set X with more than one element. Then R is

(1) not reflexive (2) not symmetric (3) transitive (4) none of the above

14. Let X = {1, 2, 3, 4} and R = {(1, 1), (1, 2), (1, 3), (2, 2), (3, 3), (2, 1), (3, 1), (1, 4), (4, 1)}. Then

R is

(1) reflexive (2) symmetric (3) transitive (4) equivalence

15. The range of the function 1

1−2 sinx
is

(1) (−∞,−1) ∪ (1
3
,∞) (2) (−1, 1

3
) (3) [−1, 1

3
] (4) (−∞,−1] ∪ [1

3
,∞).

16. The range of the function f(x) = |⌊x⌋ − x|, x ∈ R is

(1) [0, 1] (2) [0,∞) (3) [0, 1) (4) (0, 1)

17. The rule f(x) = x2 is a bijection if the domain and the co-domain are given by

(1) R,R (2) R, (0,∞) (3) (0,∞),R (4) [0,∞), [0,∞)

18. The number of constant functions from a set containing m elements to a set containing n elements

is

(1) mn (2) m (3) n (4) m+ n

19. The function f : [0, 2π]→ [−1, 1] defined by f(x) = sin x is

(1) one-to-one (2) onto (3) bijection (4) cannot be defined

20. If the function f : [−3, 3]→ S defined by f(x) = x2 is onto, then S is

(1) [−9, 9] (2) R (3) [−3, 3] (4) [0, 9]

21. Let X = {1, 2, 3, 4}, Y = {a, b, c, d} and f = {(1, a), (4, b), (2, c), (3, d), (2, d)}. Then f is

(1) an one-to-one function (2) an onto function

(3) a function which is not one-to-one (4) not a function

22. The inverse of f(x) =







x if x < 1
x2 if 1 ≤ x ≤ 4
8
√
x if x > 4

is

(1) f−1(x) =







x if x < 1√
x if 1 ≤ x ≤ 16

x
2

64
if x > 16

(2) f−1(x) =







−x if x < 1√
x if 1 ≤ x ≤ 16

x
2

64
if x > 16

(3) f−1(x) =







x2 if x < 1√
x if 1 ≤ x ≤ 16

x
2

64
if x > 16

(4) f−1(x) =







2x if x < 1√
x if 1 ≤ x ≤ 16

x
2

8
if x > 16

23. Let f : R→ R be defined by f(x) = 1− |x|. Then the range of f is

(1) R (2) (1,∞) (3) (−1,∞) (4) (−∞, 1]

24. The function f : R→ R is defined by f(x) = sin x+ cos x is

(1) an odd function

(2) neither an odd function nor an even function

(3) an even function

(4) both odd function and even function.

25. The function f : R→ R is defined by

f(x) =
(x2 + cos x)(1 + x4)

(x− sin x)(2x− x3)
+ e−|x|

is (1) an odd function (2) neither an odd function nor an even function

(3) an even function (4) both odd function and even function.

Chapter 1
Sets, Relations and
Functions

Chapter 2
Basic Algebra

1. If |x+ 2| ≤ 9, then x belongs to

(1) (−∞,−7) (2) [−11, 7] (3) (−∞,−7) ∪ [11,∞) (4) (−11, 7)

2. Given that x, y and b are real numbers x < y, b > 0, then
(1) xb < yb (2) xb > yb (3) xb ≤ yb (4) x

b
≥ y

b

3. If
|x− 2|
x− 2

≥ 0, then x belongs to

(1) [2,∞) (2) (2,∞) (3) (−∞, 2) (4) (−2,∞)

4. The solution of 5x− 1 < 24 and 5x+ 1 > −24 is

(1) (4, 5) (2) (−5,−4) (3) (−5, 5) (4) (−5, 4)

5. The solution set of the following inequality |x− 1| ≥ |x− 3| is

(1) [0, 2] (2) [2,∞) (3) (0, 2) (4) (−∞, 2)

6. The value of log√
2
512 is

(1) 16 (2) 18 (3) 9 (4) 12

7. The value of log3
1

81
is

(1) −2 (2) −8 (3) −4 (4) −9

8. If log√x 0.25 = 4, then the value of x is

(1) 0.5 (2) 2.5 (3) 1.5 (4) 1.25

9. The value of loga b logb c logc a is

(1) 2 (2) 1 (3) 3 (4) 4

10. If 3 is the logarithm of 343, then the base is

(1) 5 (2) 7 (3) 6 (4) 9

11. Find a so that the sum and product of the roots of the equation

2x2 + (a− 3)x+ 3a− 5 = 0 are equal is

(1) 1 (2) 2 (3) 0 (4) 4

12. If a and b are the roots of the equation x2 − kx+ 16 = 0 and satisfy a2 + b2 = 32, then the value

of k is

(1) 10 (2) −8 (3) −8, 8 (4) 6

13. The number of solutions of x2 + |x− 1| = 1 is

(1) 1 (2) 0 (3) 2 (4) 3

14. The equation whose roots are numerically equal but opposite in sign to the roots of

3x2 − 5x− 7 = 0 is

(1) 3x2 − 5x− 7 = 0 (2) 3x2 + 5x− 7 = 0 (3) 3x2 − 5x+ 7 = 0 (4) 3x2 + x− 7

15. If 8 and 2 are the roots of x2 + ax+ c = 0 and 3, 3 are the roots of x2 + dx+ b = 0, then the roots

of the equation x2 + ax+ b = 0 are

(1) 1, 2 (2) −1, 1 (3) 9, 1 (4) −1, 2

16. If a and b are the real roots of the equation x2 − kx+ c = 0, then the distance between the points

(a, 0) and (b, 0) is

(1)
√
k2 − 4c (2)

√
4k2 − c (3)

√
4c− k2 (4)

√
k − 8c

17. If
kx

(x+ 2)(x− 1)
=

2

x+ 2
+

1

x− 1
, then the value of k is

(1) 1 (2) 2 (3) 3 (4) 4
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18. If 1−2x
3+2x−x2 = A

3−x
+ B

x+1
, then the value of A+B is

(1) −1

2
(2) −2

3
(3) 1

2
(4) 2

3

19. The number of roots of (x+ 3)4 + (x+ 5)4 = 16 is

(1) 4 (2) 2 (3) 3 (4) 0

20. The value of log3 11 · log11 13 · log13 15 · log15 27 · log27 81 is

(1) 1 (2) 2 (3) 3 (4) 4

1.
1

cos 80◦
−

√
3

sin 80◦
=

(1)
√
2 (2)

√
3 (3) 2 (4) 4

2. If cos 28◦ + sin 28◦ = k3, then cos 17◦ is equal to

(1)
k3

√
2

(2) − k3

√
2

(3) ± k3

√
2

(4) − k3

√
3

3. The maximum value of 4 sin2 x+ 3 cos2 x+ sin
x

2
+ cos

x

2
is

(1) 4 +
√
2 (2) 3 +

√
2 (3) 9 (4) 4

4.
(

1 + cos
π

8

)

(

1 + cos
3π

8

)(

1 + cos
5π

8

)(

1 + cos
7π

8

)

=

(1)
1

8
(2)

1

2
(3)

1√
3

(4)
1√
2

5. If π < 2θ <
3π

2
, then

√

2 +
√
2 + 2 cos 4θ equals to

(1) −2 cos θ (2) −2 sin θ (3) 2 cos θ (4) 2 sin θ

6. If tan 40◦ = λ, then
tan 140◦ − tan 130◦

1 + tan 140◦ tan 130◦
=

(1)
1− λ2

λ
(2)

1 + λ2

λ
(3)

1 + λ2

2λ
(4)

1− λ2

2λ
7. cos 1◦ + cos 2◦ + cos 3◦ + . . .+ cos 179◦ =

(1) 0 (2) 1 (3) −1 (4) 89

8. Let fk(x) =
1

k

[

sink x+ cosk x
]

where x ∈ R and k ≥ 1. Then f4(x)− f6(x) =

(1)
1

4
(2)

1

12
(3)

1

6
(4)

1

3
9. Which of the following is not true?

(1 ) sin θ = −3

4
(2) cos θ = −1 (3) tan θ = 25 (4) sec θ =

1

4
10. cos 2θ cos 2φ+ sin2 (θ − φ)− sin2 (θ + φ) is equal to

(1) sin 2(θ + φ) (2) cos 2(θ + φ) (3) sin 2(θ − φ) (4) cos 2(θ − φ)

11.
sin(A− B)

cosA cosB
+

sin(B − C)

cosB cosC
+

sin(C − A)

cosC cosA
is

(1) sinA+ sinB + sinC (2) 1 (3) 0 (4) cosA+ cosB + cosC

12. If cos pθ + cos qθ = 0 and if p 6= q, then θ is equal to (n is any integer)

(1)
π(3n+ 1)

p− q
(2)

π(2n+ 1)

p± q
(3)

π(n± 1)

p± q
(4)

π(n+ 2)

p+ q

13. If tanα and tan β are the roots of x2 + ax+ b = 0, then
sin(α + β)

sinα sin β
is equal to

(1)
b

a
(2)

a

b
(3) −a

b
(4) − b

a
14. In a triangle ABC, sin2 A+ sin2 B + sin2 C = 2, then the triangle is

(1) equilateral triangle (2) isosceles triangle (3) right triangle (4) scalene triangle.

15. If f(θ) = |sin θ|+ |cos θ| , θ ∈ R, then f(θ) is in the interval

(1) [0, 2] (2)
[

1,
√
2
]

(3) [1, 2] (4) [0, 1]

16.
cos 6x+ 6 cos 4x+ 15 cos 2x+ 10

cos 5x+ 5 cos 3x+ 10 cosx
is equal to

(1) cos2x (2) cosx (3) cos 3x (4) 2 cosx

17. The triangle of maximum area with constant perimeter 12m

(1) is an equilateral triangle with side 4m (2) is an isosceles triangle with sides 2m, 5m, 5m
(3) is a triangle with sides 3m, 4m, 5m (4) Does not exist.

18. A wheel is spinning at 2 radians/second. How many seconds will it take to make 10 complete

rotations?

(1) 10π seconds (2) 20π seconds (3) 5π seconds (4) 15π seconds

19. If sinα + cosα = b, then sin 2α is equal to

(1) b2 − 1, if b ≤
√
2 (2) b2 − 1, if b >

√
2 (3) b2 − 1, if b ≥ 1 (4) b2 − 1, if b ≥

√
2

20. In a△ABC, if

(i) sin
A

2
sin

B

2
sin

C

2
> 0

(ii) sinA sinB sinC > 0 then

(1) Both (i) and (ii) are true (2) Only (i) is true

(3) Only (ii) is true (4) Neither (i) nor (ii) is true.

Chapter 4
Combinatorics and
Mathematical Induction

1. The sum of the digits at the 10th place of all numbers formed with the help of 2, 4, 5, 7 taken all

at a time is

(1) 432 (2) 108 (3) 36 (4) 18

2. In an examination there are three multiple choice questions and each question has 5 choices .

Number of ways in which a student can fail to get all answer correct is

(1) 125 (2) 124 (3) 64 (4) 63

3. The number of ways in which the following prize be given to a class of 30 boys first and second in

mathematics, first and second in physics, first in chemistry and first in English is

(1) 304 × 292 (2) 303 × 293 (3) 302 × 294 (4) 30× 295.

4. The number of 5 digit numbers all digits of which are odd is

(1) 25 (2) 55 (3) 56 (4) 625.

(1) 25 (2) 5 (3) 5 (4) 625.

5. In 3 fingers, the number of ways four rings can be worn is · · · · · · · · · ways.

(1) 43 − 1 (2) 34 (3) 68 (4) 64

6. If (n+5)P(n+1) = (11(n−1)
2

)(n+3)Pn, then the value of n are

(1) 7 and 11 (2) 6 and 7 (3) 2 and 11 (4) 2 and 6.

7. The product of r consecutive positive integers is divisible by

(1) r! (2) (r − 1)! (3) (r + 1)! (4) rr.

8. The number of five digit telephone numbers having at least one of their digits repeated is

(1) 90000 (2) 10000 (3) 30240 (4) 69760.

9. If a
2
−aC2 =

a
2
−a C4 then the value of ’a’ is

(1) 2 (2) 3 (3) 4 (4) 5

10. There are 10 points in a plane and 4 of them are collinear. The number of straight lines joining any

two points is

(1) 45 (2) 40 (3) 39 (4) 38.

11. The number of ways in which a host lady invite 8 people for a party of 8 out of 12 people of whom

two do not want to attend the party together is

(1) 2×11 C7 +
10 C8 (2) 11C7 +

10 C8 (3) 12C8 −
10 C6 (4) 10C6 + 2!.

12. The number of parallelograms that can be formed from a set of four parallel lines intersecting

another set of three parallel lines.

(1) 6 (2) 9 (3) 12 (4) 18

13. Everybody in a room shakes hands with everybody else. The total number of shake hands is 66.

The number of persons in the room is · · · · · · · · · · · ·

(1) 11 (2) 12 (3) 10 (4) 6

14. Number of sides of a polygon having 44 diagonals is · · · · · ·

(1) 4 (2) 4! (3) 11 (4) 22

15. If 10 lines are drawn in a plane such that no two of them are parallel and no three are concurrent,

then the total number of points of intersection are

(1) 45 (2) 40 (3)10! (4) 210

16. In a plane there are 10 points are there out of which 4 points are collinear, then the number of

triangles formed is

(1) 110 (2) 10C3 (3) 120 (4) 116

17. In 2nC3 :
n C3 = 11 : 1 then n is

(1) 5 (2) 6 (3)11 (4)7

18. (n−1)Cr +
(n−1) C(r−1) is

(1) (n+1)Cr (2) (n−1)Cr (3) nCr (4)nCr−1.

19. The number of ways of choosing 5 cards out of a deck of 52 cards which include at least one king is

(1) 52C5 (2) 48C5 (3)52C5 +
48 C5 (4)52C5 −

48 C5.

20. The number of rectangles that a chessboard has · · ·

(1) 81 (2) 99 (3)1296 (4) 6561

21. The number of 10 digit number that can be written by using the digits 2 and 3 is

(1) 10C2 +
9 C2 (2) 210 (3)210 − 2 (4) 10!

22. If Pr stands for rPr then the sum of the series 1 + P1 + 2P2 + 3P3 + · · ·+ nPn is

(1) Pn+1 (2) Pn+1 − 1 (3) Pn−1 + 1 (4)(n+1)P(n−1)

23. The product of first n odd natural numbers equals

(1) 2nCn ×
n Pn (2) (1

2
)n× 2nCn×

n Pn (3)(1
4
)n× 2nCn×

2nPn (4)nCn ×
n Pn

24. If nC4,
nC5,

nC6 are in AP the value of n can be

(1) 14 (2) 11 (3)9 (4)5

25. 1 + 3 + 5 + 7 + · · ·+ 17 is equal to

(1) 101 (2) 81 (3) 71 (4) 61

Chapter 5
Binomial Theorem,
Sequences and Series

1. The value of 2 + 4 + 6 + · · ·+ 2n is

(1)
n(n−1)

2
(2)

n(n+1)
2

(3)
2n(2n+1)

2
(4) n(n+ 1)

2. The coefficient of x6 in (2 + 2x)10 is

(1) 10C6 (2) 26 (3) 10C6 2
6 (4) 10C6 2

10.

3. The coefficient of x8y12 in the expansion of (2x+ 3y)20 is

(1) 0 (2) 28312 (3) 28312 + 21238 (4) 20C8 2
8312.

4. If nC10 > nCr for all possible r, then a value of n is

(1) 10 (2) 21 (3) 19 (4) 20.

5. If a is the arithmetic mean and g is the geometric mean of two numbers, then

(1) a ≤ g (2) a ≥ g (3) a = g (4) a > g.

6. If (1 + x2)
2
(1 + x)n = a0 + a1x+ a2x

2 + · · ·+ xn+4 and if a0, a1, a2 are in AP, then n is

(1) 1 (2) 5 (3) 2 (4) 4.

7. If a, 8, b are in AP, a, 4, b are in GP, and if a, x, b are in HP then x is

(1) 2 (2) 1 (3) 4 (4) 16.

8. The sequence 1
√

3
, 1
√

3+
√

2
, 1
√

3+2
√

2
, · · · form an

(1) AP (2) GP (3) HP (4) AGP.

9. The HM of two positive numbers whose AM and GM are 16, 8 respectively is

(1) 10 (2) 6 (3) 5 (4) 4.

10. If Sn denotes the sum of n terms of an AP whose common difference is d, the value of

Sn − 2Sn−1 + Sn−2 is

(1) d (2) 2d (3) 4d (4) d2.

11. The remainder when 3815 is divided by 13 is

(1) 12 (2) 1 (3) 11 (4) 5.

Chapter 3
Trigonometry
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16. The value of the series 1
2
+ 7

4
+ 13

8
+ 19

16
+ · · · is

(1) 14 (2) 7 (3) 4 (4) 6.

17. The sum of an infinite GP is 18. If the first term is 6, the common ratio is

(1) 1
3

(2) 2
3

(3) 1
6

(4) 3
4
.

18. The coefficient of x5 in the series e−2x is

(1) 2
3

(2) 3
2

(3) −4
15

(4) 4
15

.

19. The value of 1
2!
+ 1

4!
+ 1

6!
+ · · · is

(1) e
2+1
2e

(2)
(e+1)2

2e
(3)

(e−1)2

2e
(4) e

2
−1
2e

.

20. The value of 1− 1
2

(

2
3

)

+ 1
3

(

2
3

)2 − 1
4

(

2
3

)3
+ · · · is

(1) log
(

5
3

)

(2) 3
2
log

(

5
3

)

(3) 5
3
log

(

5
3

)

(4) 2
3
log

(

2
3

)

.

12. The nth term of the sequence 1, 2, 4, 7, 11, · · · is

(1) n3 + 3n2 + 2n (2) n3 − 3n2 + 3n (3)
n(n+1)(n+2)

3
(4) n

2
−n+2
2

.

13. The sum up to n terms of the series 1
√

1+
√

3
+ 1
√

3+
√

5
+ 1
√

5+
√

7
+ · · · is

(1)
√
2n+ 1 (2)

√

2n+1
2

(3)
√
2n+ 1− 1 (4)

√

2n+1−1
2

.

14. The nth term of the sequence 1
2
, 3
4
, 7
8
, 15
16
, · · · is

(1) 2n − n− 1 (2) 1− 2−n (3) 2−n + n− 1 (4) 2n−1.

15. The sum up to n terms of the series
√
2 +

√
8 +

√
18 +

√
32 + · · · is

(1)
n(n+1)

2
(2) 2n(n+ 1) (3)

n(n+1)
√

2
(4) 1.

Chapter 6
Two Dimensional
Analytical Geometry

1. The equation of the locus of the point whose distance from y-axis is half the distance from origin is

(1) x2 + 3y2 = 0 (2) x2 − 3y2 = 0 (3) 3x2 + y2 = 0 (4) 3x2 − y2 = 0

2. Which of the following equation is the locus of (at2, 2at)

(1)
x2

a2
−

y2

b2
= 1 (2)

x2

a2
+

y2

b2
= 1 (3) x2 + y2 = a2 (4) y2 = 4ax

3. Which of the following point lie on the locus of 3x2 + 3y2 − 8x− 12y + 17 = 0

(1) (0, 0) (2) (−2, 3) (3) (1, 2) (4) (0,−1)

4. If the point (8,−5) lies on the locus
x2

16
−

y2

25
= k, then the value of k is

(1) 0 (2) 1 (3) 2 (4) 3

5. Straight line joining the points (2, 3) and (−1, 4) passes through the point (α, β) if

(1) α + 2β = 7 (2) 3α + β = 9 (3) α + 3β = 11 (4) 3α + β = 11

6. The slope of the line which makes an angle 45◦ with the line 3x− y = −5 are

(1) 1, −1 (2)
1

2
, −2 (3) 1,

1

2
(4) 2, −1

2

7. Equation of the straight line that forms an isosceles triangle with coordinate axes in the I-quadrant

with perimeter 4 + 2
√
2 is

(1) x+ y + 2 = 0 (2) x+ y − 2 = 0 (3) x+ y −
√
2 = 0 (4) x+ y +

√
2 = 0

8. The coordinates of the four vertices of a quadrilateral are (−2,4), (−1,2), (1,2) and (2,4) taken in

order.The equation of the line passing through the vertex (−1,2) and dividing the quadrilateral in

the equal areas is

(1) x+ 1 = 0 (2) x+ y = 1 (3) x+ y + 3 = 0 (4) x− y + 3 = 0

9. The intercepts of the perpendicular bisector of the line segment joining (1, 2) and (3,4) with

coordinate axes are

(1) 5, −5 (2) 5, 5 (3) 5, 3 (4) 5, −4
10. The equation of the line with slope 2 and the length of the perpendicular from the origin equal to√

5 is

(1) x− 2y =
√
5 (2) 2x− y =

√
5 (3) 2x− y = 5 (4) x− 2y − 5 = 0

11. A line perpendicular to the line 5x − y = 0 forms a triangle with the coordinate axes. If the area

of the triangle is 5 sq. units, then its equation is

(1) x+ 5y± 5
√
2 = 0 (2) x− 5y± 5

√
2 = 0 (3) 5x+ y± 5

√
2 = 0 (4) 5x− y± 5

√
2 = 0

12. Equation of the straight line perpendicular to the linex−y+5 = 0, through the point of intersection

the y-axis and the given line

(1) x− y − 5 = 0 (2) x+ y − 5 = 0 (3) x+ y + 5 = 0 (4) x+ y + 10 = 0

13. If the equation of the base opposite to the vertex (2, 3) of an equilateral triangle is x+ y = 2, then

the length of a side is

(1)

√

3

2
(2) 6 (3)

√
6 (4) 3

√
2

14. The line (p+ 2q)x + (p− 3q)y = p− q for different values of p and q passes through the point

(1)

(

3

2
,
5

2

)

(2)

(

2

5
,
2

5

)

(3)

(

3

5
,
3

5

)

(4)

(

2

5
,
3

5

)

15. The point on the line 2x− 3y = 5 is equidistance from (1,2) and (3, 4) is

(1) (7, 3) (2) (4, 1) (3) (1,−1) (4) (−2, 3)
16. The image of the point (2, 3) in the line y = −x is

(1) (−3, −2) (2) ( −3, 2 ) (3) ( −2, −3) (4) ( 3, 2 )

17. The length of ⊥ from the origin to the line
x

3
−

y

4
= 1, is

(1)
11

5
(2)

5

12
(3)

12

5
(4) −

5

12

18. The y-intercept of the straight line passing through (1,3) and perpendicular to 2x− 3y + 1 = 0 is

(1)
3

2
(2)

9

2
(3)

2

3
(4)

2

9

19. If the two straight lines x + (2k − 7)y + 3 = 0 and 3kx + 9y − 5 = 0 are perpendicular then the

value of k is

(1) k = 3 (2) k =
1

3
(3) k =

2

3
(4) k =

3

2
20. If a vertex of a square is at the origin and its one side lies along the line 4x + 3y − 20 = 0, then

the area of the square is

(1) 20 sq. units (2) 16 sq. units (3) 25 sq. units (4) 4 sq.units

21. If the lines represented by the equation 6x2 + 41xy − 7y2 = 0 make angles α and β with x- axis,

then tanα tan β =

(1) −
6

7
(2)

6

7
(3) −

7

6
(4)

7

6

22. The area of the triangle formed by the lines x2 − 4y2 = 0 and x = a is

(1) 2a2 (2)

√
3

2
a2 (3)

1

2
a2 (4)

2√
3
a2

23. If one of the lines given by 6x2 − xy + 4cy2 = 0 is 3x+ 4y = 0,, then c equals to

(1) −3 (2) −1 (3) 3 (4) 1

24. θ is acute angle between the lines x2 − xy − 6y2 = 0, then
2 cos θ + 3 sin θ

4 sin θ + 5 cos θ
is

(1) 1 (2) −
1

9
(3)

5

9
(4)

1

9

25. One of the equation of the lines given by x2 + 2xy cot θ − y2 = 0 is

(1) x− y cot θ = 0 (2) x+ y tan θ = 0 (3) x cos θ + y (sin θ + 1) = 0

(4) x sin θ + y (cos θ + 1) = 0

1 Matrices and Determinants

Matrices and
    Determinants7Chapter

7.1 Introduction

‘matrices’

James
Joseph Sylvester

Matrix a

‘determinant’ Carl F Gauss  Disquisitiones arithmeticae

determinant

Arthur Cayley

Sylvester(1814 - 1897)
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a b
7 3
2

1 2 3
3 1 2
1 2 4

cos 2 0
20 cos sin

cos sin 0
sin 0 cos

3 4 2 8
3 4 3 3

log 64 log 3 log 3 log 3
log 8 log 9 log 4 log 4

EXERCISE 7.5

(1) If 2 2
1 (3 2 ) and [ ]2 ×= − =ij ija i j A a  is

  (1)

1 22
1 12

 
 
 
 −  

(2)

1 1
2 2
2 1

 − 
 
 

2 2
1 1
2 2

 
 
 −
 

(4)

1 1
2 2

1 2
 − 
 
 

(2) What must be the matrix X, if 
1 2 3 82 ?3 4 7 2X

   
+ =   

   

  (1)
1 3
2 1

 
 − 

(2)
1 3
2 1

− 
 − 

2 6
4 2

 
 − 

(4)
2 6
4 2

− 
 − 

1 0 0
0 0 0
0 0 5

 
 
 
  

 ?

  (1) a scalar matrix  (2) a diagonal matrix

(4) If A and B are two matrices such that A + B and AB
  (1) A and B are two matrices not necessarily of same order

  (2) A and B are square matrices of same order

A is equal to the number of rows of B
  (4) A = B.

(5) If A = 
1

1
λ

λ
 
 − − 

, then for what value of 
2, ?A Oλ =

  (1) 0 (2)  1 (4) 1
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(6) If 2 2 21 1 1,  and ( ) ,2 1 1
a

A B A B A B
b

−   
= = + = +   − −   

 then the values of a and b are

  (1) 4, 1a b= = (2) 1, 4a b= = 0, 4a b= = (4) 2, 4a b= =

(7) If

1 2 2
2 1 2

2
A

a b

 
 = − 
  

 is a matrix satisfying the equation 9TAA I= , where I

matrix, then the ordered pair (a, b) is equal to

  (1) (2,  1) (2) (  2,  1)

(8) If A is a square matrix, then which of the following is not symmetric?

  (1) TA A+ (2) TAA TA A (4) TA A−

(9) If A and B are symmetric matrices of order , where ( ),n A B≠  then

  (1) A + B is skew-symmetric (2) A + B is symmetric

A + B is a diagonal matrix (4) A + B is a zero matrix

(10) If
a x

A
y a

 
=  

 
 and if 1,xy =  then det ( )TA A  is equal to

  (1) 2( 1)a − (2) 2 2( 1)a + 2 1a − (4) 2 2( 1)a −

(11) The value of x, for which the matrix 
2 7

2 2 3
x x

x x

e e
A

e e

− +

+ +

 
=  

 
 is singular

(12) If the points ( , 2), (5, 2), (8,8)x −  are collinear, then x is equal to

  (1)
1
3

1 1
2 2
3 3

2
2 0,22

3 31 1 2 2, , , , ,

1
4

1
4

1
8

1
8

,  and α β γ

21 0 21 0
21 0 21 0
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42XI - Mathematics

(15) If , then 
a b c ka kb kc

x y z kx ky kz

p q r kp kq kr

∆ =  is

  (1) (2) k k (4) 3k ∆

(16) A root of the equation 

3 6 3
6 3 3 0

3 3 6

x

x

x

− −
− − =

− −
  is

 6

(17) The value of the determinant of  

0
0

0

a b

A a c

b c

− 
 = − 
 − 

 is

  (1)  2abc (2) abc 2 2 2a b c+ +

(18) If 1 2 3, ,x x x  as well as 1 2 3, ,y y y  are in geometric progression with the same common ratio, 

then the points 1 1 2 2 3 3( , ), ( , ), (x , )x y x y y  are

  (1) vertices of an equilateral triangle

  (2) vertices of a right angled triangle

  (4) collinear

(19) If .    denotes the greatest integer less than or equal to the real number under consideration and 

1 0, 0 1, 1 2x y z− ≤ < ≤ < ≤ < , then the value of the determinant 

1
1  is

1

x y z

x y z

x y z

+          
+          

+          

  (1) z   (2) y   x   (4) 1x +  

(20) If

2 2
, ,  satisfy 3 0,  then 

4

a b c

a b b c b c abc

a b

≠ = =

  (1) a b c+ + 3b (4) ab bc+

(21) If

1 2 4 2 4 2
3 1 0  and 6 2 0 ,
2 4 2 2 4 8

A B

− −
= =

− −
  then B is given by

  (1) B A4 (2) 4B A= − B A= − (4) 6B A=
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(22) If A is skew-symmetric of order n and C is a column matrix of order n  1, then TC AC  is

  (1) an identity matrix of order n (2) an identity matrix of order 1

A satisfying the equation 
1 3 1 1  is0 1 0 1A

   
=   −   

  (1)
1 4
1 0

 
 − 

(2)
1 4
1 0

− 
 
 

1 4
0 1

 
 − 

(4)
1 4
1 1

− 
 
 

(24) If A I+ =
-é

ë
ê

ù

û
ú

3 2

4 1
, then ( )( )A I A I+ -  is equal to

  (1)
- -

-

é

ë
ê

ù

û
ú

5 4

8 9
(2)

-

-

é

ë
ê

ù

û
ú

5 4

8 9

5 4

8 9

é

ë
ê

ù

û
ú (4)

- -

- -

é

ë
ê

ù

û
ú

5 4

8 9

(25) Let A and B be two symmetric matrices of same order. Then which one of the following

statement is not true?

  (1) A + B is a symmetric matrix (2) AB is a symmetric matrix

AB BA
T( )   (4) A B AB

T T
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2 2 21 1 1,  and ( ) ,2 1 1 a b

4, 1 1, 4 0, 4 2, 4
1 2 2
2 1 2

2
9 I

a b

A

A B , where ( ),
A B A B
A B A B

1, ( )
2( 1) 2 2( 1) 2 1 2 2( 1)

x
2 7

2 2 3

( , 2), (5, 2), (8,8) x
1
3

1 1
2 2
3 3

2
2 0,22

a x y
abc

b x y

c x y

= ≠  then the area of the triangle whose vertices are

3 31 1 2 2, , , , ,x yx y x y

a a b b c c

    
     
     

 is

  (1)
1
4 (2)

1
4 abc

1
8 (4)

1
8 abc

(14) If the square of the matrix 
α β
γ α

 
 − 

 is the unit matrix of order 2, then ,  and α β γ  should

satisfy the relation.

  (1) 21 0α βγ+ + = (2) 21 0α βγ− − =

21 0α βγ− + = (4) 21 0α βγ+ − =
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47 Vector Algebra 

8.1 Introduction
A has to be concerned about the plane’s 

course, heading, air speed, and ground speed. In order for the plane to proceed 
directly toward its destination, it must head into the wind at an angle such that 
the wind is exactly counteracted. If available, a navigation computer will do 
the calculation quickly and accurately. If, however, a navigation computer 
is not accessible, the pilot may have to depend on pencil-and-paper work 
supplemented by a calculator with a knowledge of vectors.  An understanding 
of vectors and their operations is therefore vitally 
important.

At a certain point during a jump, there are two principal forces acting 
on a skydiver. One force ( )g  gravity exerting straight down and another air 
resistance ( )r   exerting up as well as to some direction. What is the net force 
acting on the skydiver? The answer is g r .  (how?)

Let v  be the velocity vector of an aircraft. Suppose that the wind 
velocity is given by the vector w
The answer is .v w  In what direction should the aircraft head in order to fly 
due west?

A global positioning system (GPS) is a system designed to help to navigate on the earth, in the air 
and on water. Vectors are also used in GPS.

Vector Algebra 8Chapter

“On earth there is nothing great but man;
In man there is nothing great but mind”

- Hamilton

g r

g r

v w
v w
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(5) Find the area of the parallelogram whose two adjacent sides are determined by the vectors 
ˆ ˆˆ ˆ ˆ ˆ2 3  and 3 2 .i j k i j k

(6) Find the area of the triangle whose vertices are 
A(3,  1, 2), B(1,  1,  3) and C(4,  3, 1).

(7) If , ,a b c  are position vectors of the vertices A, B, C of a triangle ABC, show that the area of 
the triangle ABC is 1 | |2 a b b c c a . Also deduce the condition for collinearity of the 
points A, B, and C.

(8) For any vector a  prove that 2 2 2 2ˆˆ ˆ| | | | | | 2 | |a i a j a k a  .

(9) Let , ,a b c  be unit vectors such that 0a b a c  and the angle between  and  is 3b c .

Prove that 2 ( )3a b c .
(10) Find the angle between the vectors ˆ ˆˆ ˆ ˆ ˆ2  and 2i j k i j k  using vector product.

EXERCISE 8.5
(1) The value of  isAB BC DA CD

  (1) AD (2) CA (3) 0 (4) AD
(2) If 2  and 3a b a mb are parallel, then the value of m is

  (1) 3 (2) 1
3 (3) 6 (4) 1

6
(3) The unit vector parallel to the resultant of the vectors ˆ ˆˆ ˆ ˆ ˆ and 2  isi j k i j k+ − − +

  (1) ˆˆ ˆ
5

i j k− + (2) ˆ ˆ2
5

i j+ (3) ˆˆ ˆ2
5

i j k− + (4) ˆ ˆ2
5

i j−

(4) A vector OP  makes 60  and 45  with the positive direction of the x and y axes respectively. 
Then the angle between OP  and the z-axis is

  (1) 45 (2) 60 (3) 90 (4) 30
(5) If ˆ ˆˆ ˆ ˆ ˆ3 2  and the position vector of  is 3 ,BA i j k B i j k= + + + −  then the position vector A is

  (1) ˆˆ ˆ4 2i j k+ + (2) ˆ ˆ4 5i j+ (3) ˆ4i (4) ˆ4i−
(6) A vector makes equal angle with the positive direction of the coordinate axes. Then each 

angle is equal to
  (1) 1 1cos 3

−  
 
 

(2) 1 2cos 3
−  

 
 

(3) 1 1cos 3
−  

 
 

(4) 1 2cos 3
−  

 
 
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(5) Find the area of the parallelogram whose two adjacent sides are determined by the vectors 
ˆ ˆˆ ˆ ˆ ˆ2 3  and 3 2 .i j k i j k

(6) Find the area of the triangle whose vertices are 
A(3,  1, 2), B(1,  1,  3) and C(4,  3, 1).

(7) If , ,a b c  are position vectors of the vertices A, B, C of a triangle ABC, show that the area of 
the triangle ABC is 1 | |2 a b b c c a . Also deduce the condition for collinearity of the 
points A, B, and C.

(8) For any vector a  prove that 2 2 2 2ˆˆ ˆ| | | | | | 2 | |a i a j a k a  .

(9) Let , ,a b c  be unit vectors such that 0a b a c  and the angle between  and  is 3b c .

Prove that 2 ( )3a b c .
(10) Find the angle between the vectors ˆ ˆˆ ˆ ˆ ˆ2  and 2i j k i j k  using vector product.

EXERCISE 8.5
(1) The value of  isAB BC DA CD+ + +

  (1) AD (2) CA (3) 0 (4) AD−

(2) If 2  and 3a b a mb+ + are parallel, then the value of m is
  (1) 3 (2) 1

3 (3) 6 (4) 1
6

(3) The unit vector parallel to the resultant of the vectors ˆ ˆˆ ˆ ˆ ˆ and 2  isi j k i j k

  (1) ˆˆ ˆ
5

i j k (2) ˆ ˆ2
5

i j (3) ˆˆ ˆ2
5

i j k (4) ˆ ˆ2
5

i j

(4) A vector OP  makes 60  and 45  with the positive direction of the x and y axes respectively. 
Then the angle between OP  and the z-axis is

  (1) 45 (2) 60 (3) 90 (4) 30
(5) If ˆ ˆˆ ˆ ˆ ˆ3 2  and the position vector of  is 3 ,BA i j k B i j k  then the position vector A is

  (1) ˆˆ ˆ4 2i j k (2) ˆ ˆ4 5i j (3) ˆ4i (4) ˆ4i
(6) A vector makes equal angle with the positive direction of the coordinate axes. Then each 

angle is equal to
  (1) 1 1cos 3 (2) 1 2cos 3 (3) 1 1cos 3 (4) 1 2cos 3
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(7) The vectors ,  ,   area b b c c a− − −
  (1) parallel to each other (2) unit vectors
  (3) mutually perpendicular vectors (4) coplanar vectors.

(8) If ABCD is a parallelogram, then AB AD CB CD+ + +  is equal to
  (1) 2( )AB AD+ (2) 4AC (3) 4BD (4) 0

(9) One of the diagonals of parallelogram ABCD with 
 and  as adjacent sides is . The other diagonal  isa b a b BD+

  (1) a b− (2) b a− (3) a b+ (4) 2
a b+

(10) If ,a b  are the position vectors A and B, then which one of the following points whose 
position vector lies on AB, is

  (1) a b+ (2) 2
2

a b− (3) 2
3

a b+ (4) 3
a b−

(11) If ,  ,a b c are the position vectors of three collinear points, then which of the following is 
true?

  (1) a b c= + (2) 2a b c= + (3) b c a= + (4) 4 0a b c+ + =

(12) If 9 7 ,16
a br +

=  then the point P whose position vector  r divides the line joining the points 
with position vectors  and a b in the ratio

  (1) 7 : 9 internally (2) 9 : 7 internally
  (3) 9 : 7 externally (4) 7 : 9 externally

(13) If ˆˆ ˆ2 2i j kλ λ λ+ +  is a unit vector, then the value of  isλ

  (1) 1
3 (2) 1

4 (3) 1
9 (4) 1

2
(14) Two vertices of a triangle have position vectors ˆ ˆˆ ˆ ˆ ˆ3 4 4  and 2 3 4 . i j k i j k+ − + + If the position 

vector of the centroid is ˆˆ ˆ2 3 ,i j k+ +  then the position vector of the third vertex is
  (1) ˆˆ ˆ2 9i j k− − + (2) ˆˆ ˆ2 6i j k− − − (3) ˆˆ ˆ2 6i j k− + (4) ˆˆ ˆ2 6i j k− + +

(15) If | | 60,| | 40 and | | 46,  then | | isa b a b b a+ = − = =
  (1) 42 (2) 12 (3) 22 (4) 32

(16) If  and a b   having same magnitude and angle between them is 60°  and their scalar product 
is 1

2  then | |a  is
  (1) 2 (2) 3 (3) 7 (4) 1

(17) The value of 0, 2
πθ  ∈ 

 
 for which the vectors ˆ ˆ(sin ) (cos )a i jθ θ= +   and ˆˆ ˆ3 2b i j k= − +

are perpendicular, is equal to
  (1) 3

π (2) 6
π (3) 4

π (4) 2
π
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(18) If | | 13,| | 5 and 60a b a b= = ⋅ = °  then | |a b×  is
  (1) 15 (2) 35 (3) 45 (4) 25

(19) Vectors a  and b   are inclined at an angle 120 .θ = °  If | | 1,| | 2a b= = , then 2[( 3 ) (3 )]a b a b+ × −
is equal to

  (1) 225 (2) 275 (3) 325 (4) 300
(20) If  and a b  are two vectors of magnitude 2 and inclined at an angle 60° , then the angle 

between a  and a b+  is
  (1) 30 (2) 60 (3) 45 (4) 90

(21) If the projection of ˆˆ ˆ5 3i j k− −  on the vector ˆˆ ˆ3i j kλ+ +  is same as the projection of 
ˆ ˆˆ ˆ ˆ ˆ3  on 5 3 ,  then i j k i j kλ λ+ + − −  is equal to

  (1)  4 (2)  3 (3)  5 (4) 1
(22) If (1, 2, 4) and (2,  3  3) are the initial and terminal points of the vector ˆˆ ˆ5 7i j k+ − , then 

the value of   is equal to
  (1) 7

3 (2) 7
3− (3) 5

3− (4) 5
3

(23) If the points whose position vectors ˆ ˆ ˆ ˆ ˆ ˆ10 3 , 12 5   and  11i j i j ai j+ − + are collinear then a is 
equal to

  (1) 6 (2) 3 (3) 5 (4) 8
(24) If ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ, 2 , 4  and ( ) 70a i j k b i xj k c i j k a b c= + + = + + = − + ⋅ × = , then x is equal to

  (1) 5 (2) 7 (3) 26 (4) 10
(25) If ˆˆ ˆ2 2 ,| | 5a i j k b= + + =  and the angle between  and  is ,6a b π  then the area of the triangle

formed by these two vectors as two sides, is

  (1) 7
4 (2) 15

4 (3) 3
4 (4) 17

4
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86XI - Mathematics

9
“Men pass away, but their deeds abide”

- Augustin-Louis Cauchy

Calculus is about rates of change. Rates of change occur in all the sciences. A mathematician
is interested in measuring the rate of change of the deviations of a straight line at a point on a curve, 
while a physicist is interested in the rate of change of displacement, and the velocity of a moving 
object. A chemist wants to know the rate of a chemical reaction that would result in the formation of 
one or more substances (called products) from one or more starting materials (called reactants). 

A biologist would like to analyse the changes that take 
place in the number of individuals in an animal population or 
plant population at any time; he would also want to know the 
vein or artery and the part of the vessel / artery in which this 

An economists also studies marginal demand, marginal 
of change (that is, derivatives) of this demand, revenue and 

A geologist is interested in knowing the rate at which 
an intruded body of molten rock cools by conduction of heat 
into surrounding rocks. An engineer wants to know the rate 

geographer is interested in the rate of 
change of population density in a city with the expansion of the city. A meteorologist is concerned 
with the rate of change of atmospheric pressure with respect to height.

In psychology, those interested in learning theory, study the so called learning curve, which 
graphs the performance of someone learning a skill as a function of the training time. Of particular 
interest is the rate at which performance improves as time passes.

When we enter a 
darkened room, our eyes 
adjust to the reduced level of 
light by increasing the size of 
our pupils, allowing more light 
to enter the eyes and making 
objects around us easier to see. 
By contrast, when we enter a 
brightly lit room, our pupils 
contract, reducing the amount 

of light entering the eyes, as too much light would overload our visual 
system. Researchers study such mechanisms based on limits.
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(15) State how continuity is destroyed at 0x x  for each of the following graphs.

(1) sinlimx
x

x→∞

  (1) 1 (2) 0 (3) ∞ (4) −∞

(2) /2
2lim cosx
x

xπ

π
→

−

  (1) 2 (2) 1 (3) 2− (4) 0

(3) 0
1 cos 2limx

x
x→

−

  (1) 0 (2) 1 (3) 2 (4) does not exist

(4) 0
sinlim sinθ

θ
θ→

  (1) 1 (2)  1 (3) 0 (4) 2

(5) limx

xx x
x x®¥

+ +

+ +

æ

è
ç

ö

ø
÷

2

2

5 3

3
is

  (1) e4 (2) e2 (3) e3 (4) 1

 Fig. 9.38 Fig. 9.39

x

y

O x

y(a) (b)

0x
0xO

x

y(c) (d)

0xO

-2 -1 1 2 3 4 5

-3

-2

-1

1

2

3

y

0x x
x

 Fig. 9.40 Fig. 9.41
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(6)
2 1lim 2 1x

x
x→∞

−
=

+

  (1) 1 (2) 0 (3)  1 (4) 1
2

(7) 0lim
x x

x
a b

x→

−
=

  (1) log ab (2) log a
b

 
 
 

(3) log b
a

 
 
 

(4) a
b

(8) 20
8 4 2 1lim

x x x x

x x→

− − +
=

  (1) 2 log 2 (2) 22(log 2) (3) log 2 (4) 3 log 2
(9) If f x x xx( ) ( ) ,= - £

ê

ë
ê
ú

û
ú

1 0

1

, then the value of 0lim ( )x f x
→

 is equal to
  (1)  1 (2) 0 (3) 2 (4) 4
(10) limx x

®
êë úû =

3

  (1) 2 (2) 3 (3) does not exist (4) 0

(11) Let the function f 13 0( ) 3 5 1 2
xxf x x x

≤ ≤
= − + < ≤

 , then
  (1) 1lim ( ) 1x f x

→
=   (2) 1lim ( ) 3x f x

→
=

  (3) 1lim ( ) 2x f x
→

=   (4) 1lim ( )x f x
→

 does not exist
(12) If :f → f x x x x( ) | | ,= -êë úû + - Î3 4  for  then 

3
lim ( )
x

f x
−→

 is equal to
  (1)  2 (2)  1 (3) 0 (4) 1
(13) 0

sinlim
x

x
xe x

x→

−  is
  (1) 1 (2) 2 (3) 3 (4) 0
(14) If 0

sinlim 4tan3x
px
x→

=  , then the value of p is
  (1) 6 (2) 9 (3) 12 (4) 4

(15) lim
sin cos

/α π

α α

α

π→

−

−

4

4

is

  (1) 2 (2) 1
2 (3) 1 (4) 2

(16) 2 2 2 2
1 2 3lim ...n

n
n n n n→∞

 + + + + 
 

 is

  (1) 1
2 (2) 0 (3) 1 (4) ∞
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(17)
sin

0
1lim

x

x
e

x→

−
=

  (1) 1 (2) e (3) 1
e (4) 0

(18)
tan

0lim tan
x x

x
e e

x x→

−
=

−

  (1) 1 (2) e (3) 1
2

(4) 0

(19) The value of 20
sinlimx

x
x→

 is
  (1) 1 (2)  1 (3) 0 (4) limit does not exist

(20) The value of lim ,  where 
x k

x x k
−→

−     is an integer is
  (1)  1 (2) 1 (3) 0 (4) 2

(21) At 3
2x =  the function | 2 3 |( ) 2 3

xf x x  is

(22) Let :f   is irrational( ) 1  is rational
x xf x x x   then f is

  (1) discontinuous at 1
2x (2) continuous at 1

2x
  (3) continuous everywhere (4) discontinuous everywhere

(23) The function 
2
3

1 1( ) 1
1

x xf x x
P x

1x . The value of ( 1)f  so that the

function extended by this value is continuous is
  (1) 2

3 (2) 2
3 (3) 1 (4) 0

(24) Let f be a continuous function on [2, 5]. If f takes only rational values for all x and (3) 12f  , 
then (4.5)f  is equal to

  (1) (3) (4.5)
7.5

f f (2) 12 (3) 17.5 (4) (4.5) (3)
1.5

f f

(25) Let a function f | |( )  for 0 and (0) 2x xf x x fx . Then f  is
  (1) continuous nowhere (2) continuous everywhere
  (3) continuous for all x except x = 1 (4) continuous for all x except x = 0 
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131 Limits and Continuity

(17)
sin

0
1lim

x

x
e

x
  (1) 1 (2) e (3) 1

e (4) 0

(18)
tan

0lim tan
x x

x
e e

x x
  (1) 1 (2) e (3) (4) 0

(19) The value of 20
sinlimx

x
x  is

  (1) 1 (2)  1 (3) 0 (4)

(20) The value of lim ,  where 
x k

x x k  is an integer is
  (1)  1 (2) 1 (3) 0 (4) 2

(21) At 3
2x  the function | 2 3 |( ) 2 3

xf x x  is

(22) Let :f →
  is irrational( ) 1  is rational

x xf x x x


=  −
  then f is

  (1) discontinuous at 1
2x = (2) continuous at 1

2x =

  (3) continuous everywhere (4) discontinuous everywhere

(23) The function 
2
3

1 1( ) 1
1

x xf x x
P x

 −
≠ −= +

 = −

1x = − . The value of ( 1)f −  so that the

function extended by this value is continuous is
  (1) 2

3 (2) 2
3− (3) 1 (4) 0

(24) Let f be a continuous function on [2, 5]. If f takes only rational values for all x and (3) 12f =  , 
then (4.5)f  is equal to

  (1) (3) (4.5)
7.5

f f+ (2) 12 (3) 17.5 (4) (4.5) (3)
1.5

f f−

(25) Let a function f | |( )  for 0 and (0) 2x xf x x fx
−

= ≠ = . Then f  is
  (1) continuous nowhere (2) continuous everywhere
  (3) continuous for all x except x = 1 (4) continuous for all x except x = 0 
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135

10.1 Introduction
In this chapter we discuss the concept of derivative and related concepts and develop tools 

necessary for solving real life problems. In this connection, let us look at the following problem of 

Almost everyone has an intuitive notion of speed or velocity as a rate at which a distance is 
covered in a certain length of time. When, say, a bus travels 60 km in one hour, the average velocity 
entire trip because the bus slows down for towns and speeds up when it passes cars. In other words, 
the velocity changes with time. If a bus company’s schedule demands that the bus travel 60 km from 
one town to another in one hour, the driver knows instinctively that he must compensate for velocities 
or speeds greater than this at other points in the journey. Knowing that the average velocity is 60 km/h 
does not, however, answer the question: What is the velocity of the bus at a particular instant? 

In general, this average 
velocity or average speed of a 
moving object is the time rate 
by

distance travelled
time of travelavev

Consider a runner who 

velocity or average speed for 
this race is

.

But suppose we now wish 
to determine the runner’s exact 
velocity v at the instant the runner is one-half into the race. If the distance run in the time interval 

.

10
“Take what you need, 

do what you should, you will get what you want” 
- Leibnitz

Usain Bolt’s average speed

How fast is Usain Bolt right now?   Calculus
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177

2 sin  isd xdx π
 ° 
 

cos180 xπ
°

1 cos90 x° cos90 xπ
°

2 cos x
π

°

2( 2) and '(3) 5,  then  at 1 isdyy f x f xdx= + = =

4 31 2,  5, then  is4 3
dyy u u x dx= = +

2 3 31 (2 15)27 x x + 3 32 (2 5)27 x x +

2 3 32 (2 15)27 x x + - +
2

27
2 53 3x x( )

2( ) 3f x x x= − , then the points at which ( ) '( )f x f x=  are

1 ,  then dzy a z dy=
−

 is 
2( )a z− 2( )z a− − 2( )z a+ 2( )z a− +

2cos(sin ),  then  at 2
dyy x xdx

π
= =  is

2 2
π

−

 and (0) '(0) 1,  then (2)y mx c f f f= + = =  is
 3

1( ) tan ,  then '(1)f x x x f−=  is 

1 4
π

+
1
2 4

π
+

1
2 4

π
−

5log( )x xd edx
+  is

4. ( 5)xe x x + . ( 5)xe x x +
5xe x+ e

x

x

3( 5) xax e−  at 0x =  is a is 
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2
2 2

1 2,  then  is1 1
t t dyx yt t dx

−
= =

+ +

y
x−

y
x

x
y−

x
y

2
2sin  and cos ,  then  isd yx a y b dxθ θ= =

2
2 seca

b θ 2secb
a θ− 3

2 secb
a θ−

2
3

2 secb
a θ−

10log x   with respect to log 10x  is
2

10(log )x− 2(log 10)x
2

100
x

( ) 2,  then '( ( )) at 4 isf x x f f x x= + =

2
2

(1 ) ,  then x dyy x dx
−

=  is

2 3
2 2
x x+ 2 3

2 2
x x− + 2 3

2 2
x x− − 3 2

2 2
x x− +

81,  then  at 9dppv vdv  is 

2
5 if  1

( ) 4 9 if 1 2
3 4 if  2

x x
f x x x

x x
 , then the right hand derivative of f(x x

'( )f a  exists, then ( ) ( )limx a
xf a af x

x a  is 
( ) '( )f a af a '( )f a '( )f a ( ) '( )f a af a

1, when  2( ) 2 1 when 2
x xf x x x  , then '(2)f  is

2
0

( ) 5( ) ( 2 1) ( ) and (0) 5 and lim =4, then '(0) isx
f xg x x x f x f gx
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2, 1 3
( ) 5 3 ,

8 3

x x
f x x

x x

+ − < <
= =
 − >

then at 3,    '( ) isx f x=

( ) | |  at 3f x x x x= = −  is

2 , for( ) ,3 2 for
a x a x af x x a x a

− − < <
=  − ≥

 then which one of the following is true?

f(x x = a f(x x = a
f(x x in f(x x a≥

2 , 1 1
( ) 1 , elsewhere| |

ax b x
f x

x

 − − < <
= 



x

1 3,2 2a b −
= =

1 3,2 2a b−
= =

1 3,2 2a b= − = −
1 3,2 2a b= =

 in which the function ( ) | 1| | 3 | sinf x x x x= − + − +  is not 
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2
2 2

1 2,  then  is1 1
t t dyx yt t dx

y
x

y
x

x
y

x
y

2
2sin  and cos ,  then  isd yx a y b dx

2
2 seca

b
2secb

a
3

2 secb
a

2
3

2 secb
a

10log x   with respect to log 10x  is
2

10(log )x 2(log 10)x
2

100
x

( ) 2,  then '( ( )) at 4 isf x x f f x x

2
2

(1 ) ,  then x dyy x dx  is

2 3
2 2
x x 2 3

2 2
x x 2 3

2 2
x x 3 2

2 2
x x

81,  then  at 9dppv vdv= =  is 

2
5 if  1

( ) 4 9 if 1 2
3 4 if  2

x x
f x x x

x x

− ≤
= − < <
 + ≥

 , then the right hand derivative of f(x x

'( )f a  exists, then ( ) ( )limx a
xf a af x

x a→

−
−

 is 
( ) '( )f a af a− '( )f a '( )f a− ( ) '( )f a af a+

1, when  2( ) 2 1 when 2
x xf x x x

+ <
=  − ≥

 , then '(2)f  is

2
0

( ) 5( ) ( 2 1) ( ) and (0) 5 and lim =4, then '(0) isx
f xg x x x f x f gx→

−
= + + =
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Integral
      Calculus11Chapter

It is worth noting that the notation facilitates discovery. 
This, in most wonderful way, reduces the minds labour.

- Gottfried Wilhelm Leibnitz

11.1 Introduction
Gottfried Wilhelm Leibnitz  (1646-1716) and 

Sir Isaac Newton (1643-1727) independently
discovered calculus in the mid-17th century. Leibnitz,
a German philosopher, mathematician, and political 
adviser, importantly both as a metaphysician and as 
a logician, was a distinguished independent inventor 

Integral Calculus. Sir Isaac 
Newton had created an expression for the area under a 
curve by considering a momentary increase at a point. 

fundamental theorem of calculus was built 
into his calculations. His work and discoveries were not limited to mathematics; he also developed 
theories in optics and gravitation.

that arise in physics, astronomy, engineering, chemistry, geology, biology, and social sciences.
Calculus deals principally with two geometric problems.

SLOPE of the tangent line to the curve, is studied by the limiting 
process known as  and

AREA of a region under a curve is studied by another limiting process 
called .

fundamentals of integration.
Consider some simple situations illustrated below.

The shortest distance between two points A and B in a plane is the line segment joining the straight 
line A and B A and B that do not lie 
on a vertical line such that a moving particle slides down on this line from A to B in the shortest 
time (minimum time). Most of us believe that the shortest distance path in Fig. 11.1(a) will take the 
shortest time.

Newton Leibnitz
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EXERCISE 11.12
Integrate the following functions with respect to x :

(1) (i) 2 2 10x x (ii) x x (iii) 6 4x x
        (2) (i) 29 (2 5)x (ii) 281 (2 1)x (iii) 2( 1) 4x

EXERCISE 11.13

(1)  If ( ) ( ) ,  then ( ) ( )f x dx g x c f x g x dx′= + ∫∫
  (1) 2( ( ))f x dx∫ (2) ( ) ( )f x g x dx∫ (3) ( ) ( )f x g x dx′∫ (4) 2( ( ))g x dx∫

(2) If 3
3

1

2

1x

x

x
dx k c= +ò ( ) , then the value of k is

  (1) log 3 (2) log3 (3) 1

3log
(4) 1

3log

(3) If 2 2( ) ( 1)x xf x e dx x e c′ = − +∫ , then f(x) is

  (1)
2

32 2
xx x c− + + (2)

3
23 42

x x x c+ + +    (3) 3 24 6x x x c+ + +    (4) 2
3

3

2x
x x c- + +

(4) The gradient (slope) of a curve at any point (x, y) is 
2

2
4x

x
−  . If the curve passes through the 

point (2, 7), then the equation of the curve is

  (1) 4 3y x x= + + (2) 4 4y x x= + + (3) 2 3 4y x x= + + (4) 2 3 6y x x= − +

(5) 2
(1 )

cos ( )
x

x
e x dxxe

+
∫  is

  (1) cot( )xxe c+ (2) sec( )xxe c+ (3) tan( )xxe c+ (4) cos( )xxe c+

(6) tan

sin

x

x
dx

2
 is

  (1) tan x c+ (2) 2 tan x c+ (3) 1 tan2 x c+ (4) 1 tan4 x c+

(7) 3sin xdx∫  is

  (1) 3 cos3cos4 12
xx c−

− + (2) 3 cos3cos4 12
xx c+ +

  (3) 3 cos3cos4 12
xx c−

+ + (4) 3 sin 3sin4 12
xx c−

− +

6log 5log
4log 3log

x x
x x

e e dxe e
−

−∫  is
  (1) x c+ (2)

3

3
x c+ (3) 3

3 cx + (4) 2
1 cx +
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(9) sec
cos 2

x dxx  is

  (1) 1tan (sin )x c (2) 12sin (tan )x c     (3) 1tan (cos )x c    (4) 1sin (tan )x c

(10) 1 1 cos 2tan 1 cos 2
x dxx

− −

+∫  is

  (1) 2x c+ (2) 22x c+ (3)
2

2
x c+ (4)

2

2
x c− +

(11) 3 52 x dx+∫  is
  (1) 3 2

2

3 5( )

log

x

c (2) 2

2 3 5

3 5x

x
c

log( )
 (3) 2

2 3

3 5x

c
log

(4) 2

3 2

3 5x

c
log

(12)
8 8

2 2
sin cos

1 2sin cos
x x dxx x

−

−∫  is

  (1) 1 sin 22 x c+ (2) - +
1

2
2sin x c (3) 1 cos 22 x c+ (4) 1 cos 22 x c− +

(13)
2 1 1

2
( tan tan 1)

1
xe x x x dxx

− −+ +

+∫  is

  (1) 1tan ( 1)xe x c− + + (2) 1tan ( )xe c− + (3)
1 2(tan )
2

x xe c
−

+ (4) 1tanxe x c− +

(14)
2 2

2
2
cos cosec1

x x xdxx
+

+∫  is
  (1) 1cot sinx x c−+ +   (2) 1cot tanx x c−− + +

  (3) 1tan cotx x c−− + + (4) 1cot tanx x c−− − +

(15) 2 cosx x dx∫  is
  (1) 2 sin 2 cos 2sinx x x x x c+ − + (2) 2 sin 2 cos 2sinx x x x x c− − +

  (3) 2 sin 2 cos 2sinx x x x x c− + + + (4) 2 sin 2 cos 2sinx x x x x c− − + +

(16) 1
1

xdxx
−

+∫  is

  (1) 2 11 sinx x c−− + + (2) 1 2sin 1x x c− − − +

  (3) log x x x c+ - - - +1 12 2 (4) 1 12 2
- + + - +x x x clog 

(17) dx

e
x -ò

1
 is

  (1) log | | log | |e e c
x x
- - +1 (2) log | | log | |e e c

x x
+ - +1

  (3) log | | log | |e e c
x x
- - +1 (4) log | | log | |e e c

x x
+ - +1
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(9) sec
cos 2

x dxx∫  is

  (1) 1tan (sin )x c− + (2) 12sin (tan )x c− +     (3) 1tan (cos )x c− +    (4) 1sin (tan )x c− +

(10) 1 1 cos 2tan 1 cos 2
x dxx  is

  (1) 2x c (2) 22x c (3)
2

2
x c (4)

2

2
x c

(11) 3 52 x dx  is
  (1) (2)  (3) (4)

(12)
8 8

2 2
sin cos

1 2sin cos
x x dxx x  is

  (1) 1 sin 22 x c (2) (3) 1 cos 22 x c (4) 1 cos 22 x c

(13)
2 1 1

2
( tan tan 1)

1
xe x x x dxx  is

  (1) 1tan ( 1)xe x c (2) 1tan ( )xe c (3)
1 2(tan )
2

x xe c (4) 1tanxe x c

(14)
2 2

2
2
cos cosec1

x x xdxx  is
  (1) 1cot sinx x c   (2) 1cot tanx x c
  (3) 1tan cotx x c (4) 1cot tanx x c
(15) 2 cosx x dx  is

  (1) 2 sin 2 cos 2sinx x x x x c (2) 2 sin 2 cos 2sinx x x x x c
  (3) 2 sin 2 cos 2sinx x x x x c (4) 2 sin 2 cos 2sinx x x x x c

(16) 1
1

xdxx  is

  (1) 2 11 sinx x c (2) 1 2sin 1x x c

  (3) (4)
(17)

  (1) (2)
  (3) (4)

11_11th-Maths-Vol2-Unit11.indd   226 31-05-2022   19:22:56

227

4 cosxe x dx−∫  is

  (1)
4

[4cos sin ]17
xe x x c

−

− + (2)
4

[ 4cos sin ]17
xe x x c

−

− + +

  (3)
4

[4cos sin ]17
xe x x c

−

+ + (4)
4

[ 4cos sin ]17
xe x x c

−

− − +

(19) sec

tan

2

2
1

x

x
dx

-ò

  (1) 2 1

1
log

tan

tan

-

+
+

x

x
c (2) log tan

tan

1

1

+

-

+
x

x
c

  (3) 1
2

1

1
log

tan

tan

x

x
c

+

-
+ (4) 1

2

1

1
log

tan

tan

x

x
c

-

+
+

(20) e x dx
x-

ò
7

5sin is
  (1)

7
[ 7sin 5 5cos5 ]74

xe x x c
−

− − + (2)
7

[7sin 5 5cos5 ]74
xe x x c

−

+ +

  (3)
7

[7sin 5 5cos5 ]74
xe x x c

−

− + (4)
7

[ 7sin 5 5cos5 ]74
xe x x c

−

− + +

(21) 2 2
x

x e dx∫  is
  (1) 2 2 2 24 8

x x x
x e xe e c− − + (2) 2 2 2 22 8 16

x x x
x e xe e c− − +

  (3) 2 2 2 22 8 16
x x x

x e xe e c− + + (4) 2 2 22
2 4 8
x x x

e xe ex c− + +

(22) 2
2
1

x dxx
+

−
∫  is

  (1) x x x c
2 21 2 1- - + - +log (2) sin-

- + - +
1 22 1x x x clog 

  (3) 2 12 1log x x x c+ - - +
-sin (4) x x x c

2 21 2 1- + + - +log 

(23) 2
1

(log ) 5 dxx x −
∫  is

  (1) log x x c+ - +
2 5 (2) log log logx x c+ - +5

  (3) log log (logx x c+ - +)2 5 (4) log log (logx x c- - +)2 5

(24) sin xdx∫  is
  (1) ( )2 cos sinx x x c− + + (2) ( )2 cos sinx x x c− − +

  (3) ( )2 sin cosx x x c− − + (4) ( )2 sin cosx x x c− + +

(25) e dx
x is

  (1) 2 (1 )xx e c− +   (2) 2 ( 1)xx e c− +

  (3) 2 (1 )xe x c− + (4) 2 ( 1)xe x c− +
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232XI - Mathematics

Introduction to 
  Probability Theory12Chapter

The most important questions of life are, indeed, for the most part, 
really only problems of probability

Pierre - Simon Laplace

12.1 Introduction
A gambler’s dispute in 1654 led to the creation of a mathematical 

theory of probability by two famous French mathematicians, Blaise 
Pascal and Pierre de Fermat. The fundamental principles of probability 
extensive research, Laplace published his monumental work in 1812, 
and laid the foundation to Probability theory. In statistics, the Bayesian
interpretation of probability was developed mainly by Laplace.
The topic of probability is seen in many facets of the modern world. 
From its origin as a method of studying games, probability has involved 
in a powerful and widely applicable branch of mathematics. The uses of 
probability range from the determination of life insurance premium, to the 

prediction of election outcomes, the description of the behaviour of molecules in a gas. Its utility is 
one good reason why the study of probability has found in the way into a school textbook. 
The interpretation of the word ‘probability’ involves synonyms such as chance, possible, probably, 
likely, odds, uncertainty, prevalence, risk, expectancy etc.

with
every day. In order to measure uncertainty, we turn to a branch of mathematics called theory of 
probability. Probability is a measure of the likeliness that an event will occur. 

Learning Objectives
On completion of this chapter, the students are expected to
• understand the classical theory of probability and axiomatic approach to probability.
• understand mutually exclusive, mutually inclusive and exhaustive events.
• understand the concepts of conditional probability and independent events.
• apply Bayes’ theorem.
• apply probability theory in day-to-day life.

studied in earlier classes, which are frequently used.

Laplace
1749-1827
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(4) The chances of A, B and C becoming manager of a certain company are 5 : 3 : 2. The 
probabilities that the office canteen will be improved i f A, B, and C become managers 
are 0.4, 0.5 and 0.3 respectively.  If the office canteen has been improved, what is the 
probability that B was appointed as the manager?

(5) An advertising executive is studying television viewing habits of married men and women 
during prime time hours. Based on the past viewing records he has determined that during 
prime time wives are watching television 60% of the time. It has also been determined 
that when the wife is watching television, 40% of the time the husband is also watching. 
When the wife is not watching the television, 30% of the time the husband is watching the 
television. Find the probability that (i) the husband is watching the television during the 
prime time of television (ii) if the husband is watching the television, the 
wife is also watching the television.

EXERCISE 12.5
(1) Four persons are selected at random from a group of 3 men, 2 women and 4 children. The 

probability that exactly two of them are children is 
   (1) 3

4
(2) 10

23 (3) 1
2 (4) 10

21
(2) A number is  selected  from the set  { }1,2,3,..., 20 . The probability that the   selected number 

is divisible   by 3 or 4 is
  (1) 2

5 (2) 1
8 (3) 1

2 (4) 2
3

(3) A, B, and C try to hit a target simultaneously but independently. Their respective probabilities
of hitting the target are 3 1 5, ,4 2 8 . The probability that the target is hit by A or B but not by C is

  (1) 21
64 (2) 7

32 (3) 9
64 (4) 7

8
(4)   If A and B are any two events, then the probability that exactly one of them occur is

  (1) ( ) ( )P A B P A B∪ + ∪ (2) ( ) ( )P A B P A B∩ + ∩

  (3) P( A ) P( B ) P( A B )+ − ∩ (4) ( ) ( ) 2 ( )P A P B P A B+ + ∩

(5)   Let A and B be two events such that ( )
1
6P A B∪ = , ( )

1
4P A B∩ =   and ( )

1
4P A = . Then

the events A and B are
  (1) Equally likely but not independent (2) Independent but not equally likely
  (3) Independent and equally likely (4) Mutually inclusive and dependent

(6) Two items are chosen from a lot containing twelve items of which four are defective, then the 
probability that at least one of the item is defective

  (1) 19
33 (2) 17

33 (3) 23
33 (4) 13

33
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pocket. If 2 notes are taken at random, what are the odds in favour of both notes being of 
hundred rupee denomination?

  (1) 1:12 (2)   12:1 (3)   13:1 (4)   1:13

taken at random from the letters of the word ‘STATISTICS’. The probability that the selected 
letters are the same is

             (1) 7
45 (2) 17

90 (3) 29
90 (4) 19

90
(9)  A matrix is chosen at random from a set of all matrices of order 2, with elements 0 or 1 only. 

The probability that the determinant of the matrix chosen is non zero will be
  (1) 3

16 (2) 3
8 (3) 1

4 (4) 5
8

(10)  A bag contains 5 white and 3 black balls. Five balls are drawn successively without replacement. 

  (1) 3
14

(2) 5
14

(3) 1
14

(4) 9
14

(11)  If A and B are two events such that A B and P B( ) ,0 then which of the following is 
correct?

  (1) P A B
P A

P B
( / )

( )

( )
(2) P A B P A( / ) ( )

  (3) P A B P A( / ) ( ) (4) P A B P B( / ) ( )

(12) A bag contains 6 green, 2 white, and 7 black balls. If two balls are drawn simultaneously, 

(1) 68
105 (2) 71

105 (3) 64
105 (4) 73

105
(13) If X and Y be two events such that ( ) ( )

1 1 1/ , /   and  ( )2 3 6P X Y P Y X P X Y= = ∩ = , then 
P X Y( ) is

  (1) 1
3

 (2) 2
5

(3) 1
6

(4) 2
3

(14) 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. The probability that the second ball drawn is red will be
(1) 5

12 (2) 1
2 (3) 7

12 (4) 1
4

(15) A number x A be the event of 
( 10)( 50) 030
x x

x
− −

≥
−

, then ( )P A   is
  (1) 0.20 (2) 0.51 (3) 0.71 (4) 0.70
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(16) If two events A and B are independent such that ( ) 0.35P A   and ( ) 0.6P A B ,
then ( )P B  is

  (1) 5
13 (2) 1

13 (3) 4
13 (4) 7

13
(17) If two events A and B are such that 3( ) 10P A   and 1( ) 2P A B  , then ( )P A B  is

  (1) 1
2 (2) 1

3 (3) (4) 1
5

(18) If A and B are two events such that ( ) 0.4, 0.8P A P B  and / 0.6P B A , then
P A B  is
(1) 0.96   (2) 0.24 (3) 0.56 (4) 0.66

(19) There are three events A, B and C of which one and only one can happen. If the odds are 7 to 
4 against A and 5 to 3 against B, then odds against C is

            (1) 23: 65         (2) 65: 23  (3) 23: 88 (4)     88: 23
(20)  If a and b are chosen randomly from the set { }1,2,3,4 with replacement, then the probability 

of the real roots of the equation 2 0x ax b+ + = is
  (1) 3

16 (2) 5
16 (3) 7

16 (4) 11
16

(21) It is given that the events A and B are such that ( )
1 1( ) , /4 2P A P A B= =  and

( )
2/ .  Then ( ) is3P B A P B=

  (1) 1
6

(2) 1
3 (3) 2

3
(4) 1

2
(22) In a certain college 4% of the boys and 1% of the girls are taller than 1.8 meter. Further 60%

of the students are girls. If a student is selected at random and is taller than 1.8 meters, then 
the probability that the student is a girl is

  (1) 2
11 (2) 3

11 (3) 5
11 (4) 7

11
(23) Ten coins are tossed. The probability of getting at least 8 heads is

  (1) 7

64
(2) 7

32
(3) 7

16
(4) 7

128

(24) The probability of two events A and B are 0.3 and 0.6 respectively. The probability that both 
A and B occur simultaneously is 0.18. The probability that neither A nor B occurs is

  (1) 0.1 (2) 0.72 (3) 0.42 (4) 0.28
(25) If m is a number such that m ≤  5, then the probability that quadratic equation 

22 2 1 0x mx m+ + + =  has real roots is
  (1) 1

5 (2) 2
5 (3) 3

5
(4) 4

5
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(16) If two events A and B are independent such that ( ) 0.35P A =   and ( ) 0.6P A B∪ = ,
then ( )P B  is

  (1) 5
13 (2) 1

13 (3) 4
13 (4) 7

13
(17) If two events A and B are such that 3( ) 10P A =   and 1( ) 2P A B∩ =  , then ( )P A B∩  is

  (1) 1
2 (2) 1

3 (3) 1

4
(4) 1

5
(18) If A and B are two events such that ( )( ) 0.4, 0.8P A P B= =  and ( )/ 0.6P B A = , then

( )P A B∩  is
(1) 0.96   (2) 0.24 (3) 0.56 (4) 0.66

(19) There are three events A, B and C of which one and only one can happen. If the odds are 7 to 
4 against A and 5 to 3 against B, then odds against C is

            (1) 23: 65         (2) 65: 23  (3) 23: 88 (4)     88: 23
(20)  If a and b are chosen randomly from the set { }1,2,3,4 with replacement, then the probability 

of the real roots of the equation 2 0x ax b is
  (1) 3

16 (2) 5
16 (3) 7

16 (4) 11
16

(21) It is given that the events A and B are such that 1 1( ) , /4 2P A P A B  and
2/ .  Then ( ) is3P B A P B

  (1) (2) 1
3 (3) (4) 1

2
(22) In a certain college 4% of the boys and 1% of the girls are taller than 1.8 meter. Further 60%

of the students are girls. If a student is selected at random and is taller than 1.8 meters, then 
the probability that the student is a girl is

  (1) 2
11 (2) 3

11 (3) 5
11 (4) 7

11
(23) Ten coins are tossed. The probability of getting at least 8 heads is

  (1) (2) (3) (4)
(24) The probability of two events A and B are 0.3 and 0.6 respectively. The probability that both 

A and B occur simultaneously is 0.18. The probability that neither A nor B occurs is
  (1) 0.1 (2) 0.72 (3) 0.42 (4) 0.28

(25) If m is a number such that m ≤  5, then the probability that quadratic equation 
22 2 1 0x mx m  has real roots is

  (1) 1
5 (2) 2

5 (3) (4) 4
5
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Chapter 1
Sets, Relations and
Functions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(3) (2) (4) (1) (1) (4) (2) (2) (3) (2) (2) (3) (3) (2) (4)

16 17 18 19 20 21 22 23 24 25

(3) (4) (3) (2) (4) (4) (1) (4) (2) (3)

Chapter 2
Basic Algebra

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(2) (1) (2) (3) (2) (2) (3) (1) (2) (2) (2) (3) (3) (2) (3)

16 17 18 19 20

(1) (3) (1) (1) (4)

Chapter 3
Trigonometry

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(4) (1) (1) (1) (4) (4) (1) (2) (4) (2) (3) (2) (3) (3) (2)

16 17 18 19 20

(4) (1) (1) (1) (1)

Chapter 4
Combinatorics and
Mathematical Induction

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(2) (2) (1) (2) (4) (2) (1) (4) (2) (2) (3) (4) (2) (3) (1)

16 17 18 19 20 21 22 23 24 25

(4) (2) (3) (4) (3) (2) (2) (2) (1) (2)

Chapter 5
Binomial Theorem,
Sequences and Series

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(4) (4) (4) (4) (2) (3) (1) (3) (4) (1) (1) (4) (4) (2) (3)

16 17 18 19 20

(2) (2) (3) (3) (2)

Chapter 6
Two Dimensional
Analytical Geometry

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

(4) (4) (3) (4) (3) (2) (2) (4) (2) (3) (1) (2) (3) (4) (2)

16 17 18 19 20 21 22 23 24 25

(1) (3) (2) (1) (2) (1) (3) (1) (3) (4)

1 Matrices and Determinants

Matrices and
    Determinants7Chapter

7.1 Introduction

‘matrices’

James
Joseph Sylvester

Matrix a

‘determinant’ Carl F Gauss  Disquisitiones arithmeticae

determinant

Arthur Cayley

Sylvester(1814 - 1897)
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ANSWERS
Exercise 7.1

(1) (i) 1 9 251
0 4 162 (ii)

1 5 9 131 2 2 6 104 5 1 3 7
   (2) 12, 3, ,12

(3) 5 (4) 15 10 8 12 2 161 1,10 5 5 8 4 133 3A B

(5) 4 1 4
0 1

aA (6) (ii) 2 ,3n n (7) 1x

(9) 2k (12) I (14) 1 2
2 0A (16) 3 4

(18)
1 3
2 12
5 0

A (19) 2, 1x y (20) (i) x (ii)

(21)
0 1 2
1 0 1
2 1 0

A  ,  skew-symmetric (24) Pack I - 180, Pack II - 340, Pack III - 480

Exercise 7.2
(10) 0 (13) 0 (15) (i) 0   (ii) 0 (16) 4
(17) 81 (18)  (19)  –1, 2 (21) 7

Exercise 7.3
(3) 0 (multiplicity 2), ( )x x a b c (5) 0(multiplicity 2), 12x x

Exercise 7.4
(1) 2.5 sq.units (2) 1,7k (3) (i) singular   (ii) non-singular   (iii) singular
(4) (i) 6

7a   (ii) 49
8b (5) 1

2 (6) 6
Exercise 7.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 1 1 2 2 2 4 4 2 4 2 4 3 2 4

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
3 3 4 1 3 2 3 3 1 2

Exercise 8.1
(7)
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47 Vector Algebra 

8.1 Introduction
A has to be concerned about the plane’s 

course, heading, air speed, and ground speed. In order for the plane to proceed 
directly toward its destination, it must head into the wind at an angle such that 
the wind is exactly counteracted. If available, a navigation computer will do 
the calculation quickly and accurately. If, however, a navigation computer 
is not accessible, the pilot may have to depend on pencil-and-paper work 
supplemented by a calculator with a knowledge of vectors.  An understanding 
of vectors and their operations is therefore vitally 
important.

At a certain point during a jump, there are two principal forces acting 
on a skydiver. One force ( )g  gravity exerting straight down and another air 
resistance ( )r   exerting up as well as to some direction. What is the net force 
acting on the skydiver? The answer is g r .  (how?)

Let v  be the velocity vector of an aircraft. Suppose that the wind 
velocity is given by the vector w
The answer is .v w  In what direction should the aircraft head in order to fly 
due west?

A global positioning system (GPS) is a system designed to help to navigate on the earth, in the air 
and on water. Vectors are also used in GPS.

Vector Algebra 8Chapter

“On earth there is nothing great but man;
In man there is nothing great but mind”

- Hamilton

g r

g r

v w
v w
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Exercise 8.2
(1) (i) Not direction cosines   (ii) direction cosines     (iii) Not direction cosines
(2) (i) 1 2 3, ,14 14 14 (ii) 3 1 3, ,19 19 19  (iii) (0, 0, 1)

(3) (i) 3 4 8, , , (3, 4,8)89 89 89 (ii) 3 1 1, , , (3,1,1)11 11 11
  (iii) (0, 1, 0) and (0, 1, 0) (iv) 5 3 48, ,  and (5, 3 48)2338 2338 2338

  (v) 3 4 3, ,  and (3,4, 3)34 34 34 (vi) 1 1,0,  and  (1,0, 1)2 2
(4) 2 1 1 1 2 1, , , , ,6 6 6 6 6 6  and 1 1 2, ,6 6 6
(5) 1

2a         (6) 1, 2, 1a b c , or 1, 2, 1a b c (8) 2
3

(11) (i) 2 1 641, , ,41 41 41 (ii) 15 27 131123, , ,1123 1123 1123
(12) 44 218 110 (13) 1 ˆˆ ˆ(17 3 10 )398 i j k

(14) yes (16) 1
3m

Exercise 8.3
(1) (i) 9  (ii) 4 (2) (i) 5

2    (ii) 2 (3) 4
(4) (i) 1 9cos 49 (ii) 2

3 (5) 2
3 (8) 55

(11) 5 2 (12) 41
7 (13) 5 (14) 42

Exercise 8.4
(1) 507 (3) 10 3 ˆˆ ˆ(5 3 )35 i j k    (4) ˆˆ ˆ( 2 )

6
i j k

(5) 8 3  sq. units (6) 1 1652  sq. units   (10) 3Exercise 8.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
3 3 4 2 2 3 4 4 2 3 2 1 1 1 3

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
4 1 4 4 1 3 2 4 3 2
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9
“Men pass away, but their deeds abide”

- Augustin-Louis Cauchy

Calculus is about rates of change. Rates of change occur in all the sciences. A mathematician
is interested in measuring the rate of change of the deviations of a straight line at a point on a curve, 
while a physicist is interested in the rate of change of displacement, and the velocity of a moving 
object. A chemist wants to know the rate of a chemical reaction that would result in the formation of 
one or more substances (called products) from one or more starting materials (called reactants). 

A biologist would like to analyse the changes that take 
place in the number of individuals in an animal population or 
plant population at any time; he would also want to know the 
vein or artery and the part of the vessel / artery in which this 

An economists also studies marginal demand, marginal 
of change (that is, derivatives) of this demand, revenue and 

A geologist is interested in knowing the rate at which 
an intruded body of molten rock cools by conduction of heat 
into surrounding rocks. An engineer wants to know the rate 

geographer is interested in the rate of 
change of population density in a city with the expansion of the city. A meteorologist is concerned 
with the rate of change of atmospheric pressure with respect to height.

In psychology, those interested in learning theory, study the so called learning curve, which 
graphs the performance of someone learning a skill as a function of the training time. Of particular 
interest is the rate at which performance improves as time passes.

When we enter a 
darkened room, our eyes 
adjust to the reduced level of 
light by increasing the size of 
our pupils, allowing more light 
to enter the eyes and making 
objects around us easier to see. 
By contrast, when we enter a 
brightly lit room, our pupils 
contract, reducing the amount 

of light entering the eyes, as too much light would overload our visual 
system. Researchers study such mechanisms based on limits.
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135

10.1 Introduction
In this chapter we discuss the concept of derivative and related concepts and develop tools 

necessary for solving real life problems. In this connection, let us look at the following problem of 

Almost everyone has an intuitive notion of speed or velocity as a rate at which a distance is 
covered in a certain length of time. When, say, a bus travels 60 km in one hour, the average velocity 
entire trip because the bus slows down for towns and speeds up when it passes cars. In other words, 
the velocity changes with time. If a bus company’s schedule demands that the bus travel 60 km from 
one town to another in one hour, the driver knows instinctively that he must compensate for velocities 
or speeds greater than this at other points in the journey. Knowing that the average velocity is 60 km/h 
does not, however, answer the question: What is the velocity of the bus at a particular instant? 

In general, this average 
velocity or average speed of a 
moving object is the time rate 
by

distance travelled
time of travelavev

Consider a runner who 

velocity or average speed for 
this race is

.

But suppose we now wish 
to determine the runner’s exact 
velocity v at the instant the runner is one-half into the race. If the distance run in the time interval 

.

10
“Take what you need, 

do what you should, you will get what you want” 
- Leibnitz

Usain Bolt’s average speed

How fast is Usain Bolt right now?   Calculus
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Exercise 9.5
(2) (i) continuous for all x (ii) continuous in 

  (iii) continuous for all (2 1) ,2x n n z (iv) continuous for all x
  (v) continuous for (0, ) (vi) continuous for all {0}x
  (vii) continuous for all { 4}x (viii) continuous for all x
  (ix) continuous for all { 1}x (x) continuous for all ,2

nx n z
(3) (i) not continuous at 3x (ii) continuous for all x

  (iii) continuous for all x (iv) continuous for all 0, 2x
(4) (i) continuous at x (ii) not continuous at 0 3x
(6) 4 (8)  6
(9) (i) not continuous at 1x (ii) not continuous at 0x

(10) continuous at 0,1,3x
(11) (i) removable discontinuity at 

2 2 8 if 22, ( ) 2
6 if 2

x x xx g x x
x

  (ii) removable discontinuity at 
3 64 if 44, ( ) 4

48 if 4

x xx g x x
x

  (iii) removable discontinuity at 
3 if 999, ( ) 1 if 96

x xxx g x
x

(12) 2 (13) (0) 0f (14) 2(1) 3f
Exercise 9.6

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 3 4 1 1 4 2 2 2 3 4 3 4 3 1

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
1 1 1 4 2 2 2 2 2 4

Exercise 10.1
(1) (i) 0 (ii) 4 (iii) 2x
(2) (i) f f

  (iii) f f

(5) x x
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(28) 4 2 1
8

x x x x
x x x x x x   (29)

2cos tan sin sec sin cos
2 sin
x x x

x           (30) 2
2

1 x

Exercise 10.4

(1) x x
x x xx (2) x x

x x x xx x

(3) (2 1)
(1 2 )
y x
x y (4) ( log )

( log )
y x y y
x y x x (5) x x

x x xx

(6)
2
2

b x
a y (7)

2 2

2 2 (8)
2 2

2 2
1 sec ( ) sec ( )
sec ( ) sec ( )

x y x y
x y x y

(10) 1
2 (11) 2

6
1 9x (12) 1 (13) tan t

(14) tan t (15)
2 1
2

t
t (16) 2

2
1 x (17) 2

3
1 x

(18) 1 (19) x (20) 2 (21)
(22) 1 (23) 3

2 2(1 )
x
x

Exercise 10.5
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 4 3 3 1 4 3 2 1 4 3 3 2 2 4

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
2 3 1 4 2 4 1 1 3 2

Exercise 11.1
(1) (i)

12

12
x c (ii) 6

1
6 cx (iii)

7
33

7 x c (iv)
13
88

13 x c
(2) (i) cot x c (ii) sec x c (iii) cosecx c (iv) tan x c
(3) (i) 312 x c (ii) log | |x c (iii) xe c
(4) (i) 1tan x c (ii) 1sin x c

Exercise 11.2
(1) (i)

7( 5)
7

x c (ii) 3
1

9(2 3 ) cx (iii)
3
22 (3 2)9 x c

(2) (i) cos3
3

x c (ii) sin(5 11 )
11

x c (iii) cot(5 7)
5
x c

(3) (i) 3 61
3

xe c (ii)
8 7

7
xe c (iii) 1 log | 6 4 |4 x c
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Integral
      Calculus11Chapter

It is worth noting that the notation facilitates discovery. 
This, in most wonderful way, reduces the minds labour.

- Gottfried Wilhelm Leibnitz

11.1 Introduction
Gottfried Wilhelm Leibnitz  (1646-1716) and 

Sir Isaac Newton (1643-1727) independently
discovered calculus in the mid-17th century. Leibnitz,
a German philosopher, mathematician, and political 
adviser, importantly both as a metaphysician and as 
a logician, was a distinguished independent inventor 

Integral Calculus. Sir Isaac 
Newton had created an expression for the area under a 
curve by considering a momentary increase at a point. 

fundamental theorem of calculus was built 
into his calculations. His work and discoveries were not limited to mathematics; he also developed 
theories in optics and gravitation.

that arise in physics, astronomy, engineering, chemistry, geology, biology, and social sciences.
Calculus deals principally with two geometric problems.

SLOPE of the tangent line to the curve, is studied by the limiting 
process known as  and

AREA of a region under a curve is studied by another limiting process 
called .

fundamentals of integration.
Consider some simple situations illustrated below.

The shortest distance between two points A and B in a plane is the line segment joining the straight 
line A and B A and B that do not lie 
on a vertical line such that a moving particle slides down on this line from A to B in the shortest 
time (minimum time). Most of us believe that the shortest distance path in Fig. 11.1(a) will take the 
shortest time.

Newton Leibnitz
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Exercise 11.10
(1) (i) 1 2log4 2

x cx (ii) 1 5 2log20 5 2
x cx (iii) 1 3 2log12 3 2

x cx

(2) (i) 1 2 3log2 2 2 3
x cx (ii) 1 4log10 6

x cx (iii) 2log 2 4 2x x x c

(3) (i) 2log 2 ( 2) 1x x c     (ii) 2log 2 4 5x x x c   (iii) 1 4sin 5
x c

Exercise 11.11
(1) (i) log (ii) 2 15 log | 2 2 | 7 tan ( 1)2 x x x c

  (iii) 2 13 5 2 1log | 2 2 3 | tan4 2 5
xx x c

(2) (i) (ii) 2 21 2log 1x x x c

  (iii) 2 22 4 1 log 2 4 1x x x x x c
Exercise 11.12

(1) (i) 2 21 92 10 log 1 2 102 2
x x x x x x c

  (ii) 2 21 2 3 2log 1 2 32
x x x x x x c

  (iii) 2 15 110 24 sin ( 5)2 2
x x x x c

(2) (i) 2 11 2 5(2 5) 9 (2 5) 9sin4 3
xx x c

   (ii) 2 21 (2 1) 81 (2 1) 81 log 2 1 81 (2 1)4 x x x x c

  (iii) 2 21 ( 1) 4 2log 1 ( 1) 42
x x x x c

Exercise 11.13
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
1 3 4 1 3 1 3 2 4 3 4 2 4 4 1

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
1 3 2 4 1 3 4 3 1 4
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Introduction to 
  Probability Theory12Chapter

The most important questions of life are, indeed, for the most part, 
really only problems of probability

Pierre - Simon Laplace

12.1 Introduction
A gambler’s dispute in 1654 led to the creation of a mathematical 

theory of probability by two famous French mathematicians, Blaise 
Pascal and Pierre de Fermat. The fundamental principles of probability 
extensive research, Laplace published his monumental work in 1812, 
and laid the foundation to Probability theory. In statistics, the Bayesian
interpretation of probability was developed mainly by Laplace.
The topic of probability is seen in many facets of the modern world. 
From its origin as a method of studying games, probability has involved 
in a powerful and widely applicable branch of mathematics. The uses of 
probability range from the determination of life insurance premium, to the 

prediction of election outcomes, the description of the behaviour of molecules in a gas. Its utility is 
one good reason why the study of probability has found in the way into a school textbook. 
The interpretation of the word ‘probability’ involves synonyms such as chance, possible, probably, 
likely, odds, uncertainty, prevalence, risk, expectancy etc.

with
every day. In order to measure uncertainty, we turn to a branch of mathematics called theory of 
probability. Probability is a measure of the likeliness that an event will occur. 

Learning Objectives
On completion of this chapter, the students are expected to
• understand the classical theory of probability and axiomatic approach to probability.
• understand mutually exclusive, mutually inclusive and exhaustive events.
• understand the concepts of conditional probability and independent events.
• apply Bayes’ theorem.
• apply probability theory in day-to-day life.

studied in earlier classes, which are frequently used.

Laplace
1749-1827
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Exercise 12.1
(1) (i)  permissible (ii) not permissible (iii) not permissible

(2) (i) 1
2    (ii)  1 (3) (i) 5

9    (ii) 4
9 (4) (i) 1

7  (ii) 2
7      (5)(i)  (ii) 247256 (iii) 37

256

(6) (7) (i) 7
33     (ii) 1455  (8) (i) 2

13    (ii) 513 (iii) 2
13

(9) 627
728 (10) (i) 5

12   (ii)  2 to 3
Exercise 12.2

(1) (i) 5
8    (ii) 12     (iii)) 18    (iv) 1 (2) (i) 0.50    (ii) 0.35    (iii) 0.20

(3) 11
36 (4) (i) 0.8   (ii) 0.5  (iii) 0.3

(5) (i) 0.9984    (ii) 0.0016 (6) (i) 0.64    (ii)  0.44
Exercise 12.3

(1) No (3) 0.5 (4) (i) 0.5  (ii) 0.9
(5) 3

8 (6) (i) 3
5   (ii) 1330 (7) (i) 0.5   (ii) 0.375

(8) (i) 1
4    (ii) 9

40     (iii) 2140 (9) 0.75

(10) (i) 0.3 (ii) 0.5   (iii) 0.5   (iv) 0.5 (11) (i) 5
28   (ii) 114 (12) 13

30
Exercise 12.4

(1) 0.028(2) (i) 1120    (ii) 611 (3) (i) 7
250     (ii) 37

(4) 15
41    (5) (i) 9

25  (ii) 23
Exercise 12.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
4 3 1 2 2 1 1 4 2 3 3 1 4 2 3

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
1 4 3 2 3 2 2 4 4 3
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