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Part I

1. The range of the function  is ………….

A. 

1

1 − 2 sinx

( − ∞, − 1) ∪ ( , ∞)
1

3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Cx3hGqHX37rQ


B. 

C. 

D. 

Answer:

Watch Video Solution

( − 1, )
1

3

[ − 1, ]
1

3

( − ∞, − 1] ∪ [ , ∞)
1

3

2. If the function    de�ned by 

 is onto, then S is .............

A. [-9,9]

B. R

f : [ − 3, 3] → S

f(x) = x2

https://dl.doubtnut.com/l/_Cx3hGqHX37rQ
https://dl.doubtnut.com/l/_KD6kDwYLenml


C. [-3,3]

D. [0,9]

Answer:

Watch Video Solution

3. The number of solutions of  i s

....................

A. 1

B. 0

C. 2

x2 + |x + 1| = 1

https://dl.doubtnut.com/l/_KD6kDwYLenml
https://dl.doubtnut.com/l/_qQdaBE0irDqV


D. 3

Answer:

Watch Video Solution

4.  =

....................

A. 0

B. 1

C. -1

D. 89

cos 1∘ + cos 2∘ + cos 3∘ + . . . . + cos 179∘

https://dl.doubtnut.com/l/_qQdaBE0irDqV
https://dl.doubtnut.com/l/_gLqKv1NkZCmq


Answer:

Watch Video Solution

5. If  and  are the roots of 

, where  then 

 is equal to ……………….

A. 

B. 

C. 

D. 

tanα tanβ

x2 + ax + b = 0 a ≠ 0

sin(α + β)secα secβ

b

a

−a

−b

https://dl.doubtnut.com/l/_gLqKv1NkZCmq
https://dl.doubtnut.com/l/_rlIpsDLcOJcp


Answer:

Watch Video Solution

6. The number of sides of a polygon having 27

diagonals is ................

A. 9

B. 6!

C. 11

D. 22

Answer:

https://dl.doubtnut.com/l/_rlIpsDLcOJcp
https://dl.doubtnut.com/l/_GKgROJlxisaw


Watch Video Solution

7. The H.M. of two positive numbers whose A.M. and

G.M. are 16, 8 respectively is …………………..

A. 10

B. 6

C. 5

D. 4

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_GKgROJlxisaw
https://dl.doubtnut.com/l/_PlXFF29dJB3d
https://dl.doubtnut.com/l/_sRm1G9IOdZhz


8. The  term of the sequence 

...................

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

nth , , , is
1

2

3

4
7
8

15

16

2n − n − 1

1 − 2−n

2−n + n − 1

2n− 1

https://dl.doubtnut.com/l/_sRm1G9IOdZhz


9. The intercepts of the perpendicular bisector of the

line segment joining (1,2) and (3, 4) with coordinate

axes are ................... .

A. 

B. 5, 5

C. 5, 3

D. 

Answer:

Watch Video Solution

5, − 5

5, − 4

https://dl.doubtnut.com/l/_hOsCqK9t0OYn


10. The image of the point (2, 3) in the line y =  is

.....................

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

−x

( − 3, − 2)

( − 3, 2)

( − 2, − 3)

(3, 2)

https://dl.doubtnut.com/l/_1xLcVnqhJCZx


11. If  , then for what values of 

? …………..

A. 0

B. 

C. 

D. 1

Answer:

Watch Video Solution

A = [
λ 1

−1 −λ
]

λ, A2 = 0

±1

−1

https://dl.doubtnut.com/l/_Q30E6SrRHjNs


12. if  and  are having same magnitude and

angle between them is  and their scalar product

is , then  is ……………

A. 2

B. 3

C. 7

D. 1

Answer:

Watch Video Solution

→
a

→
b

60∘

1

2
∣
∣
→
a ∣

∣

https://dl.doubtnut.com/l/_cDV5VmWDpCLC


13.  = ………………..

A. log ab

B. 

C. 

D. a/b

Answer:

Watch Video Solution

lim
x→ ∞

ax − bx

x

log( )
a

b

log( )
b

a

14. The derivative of f (x) = x |x| at x = -3 i s ................

https://dl.doubtnut.com/l/_vazcE4VSqERO
https://dl.doubtnut.com/l/_1b0a1ybh9EeO


A. 6

B. 

C. does not exist

D. 0

Answer:

Watch Video Solution

−6

15. If f( x ) = , then the points at whichf(x) = f

’(x) are ...............

A. both positive integers

x2 − 3x

https://dl.doubtnut.com/l/_1b0a1ybh9EeO
https://dl.doubtnut.com/l/_TKEyFBrl8c7Q


B. both negative integers

C. both irrational

D. one rational and another irrational

Answer:

Watch Video Solution

16.  is

A. 

B. 

C. 

∫tan− 1 √ dx
1 − cos 2x

1 + cos 2x

x2 + c

2x2 + c

+ c
x2

2

https://dl.doubtnut.com/l/_TKEyFBrl8c7Q
https://dl.doubtnut.com/l/_mTMFZcD3zn18


D. 

Answer:

Watch Video Solution

− + c
x2

2

17.  is ………..

A. 

B. 

C. 

D. 

Answer:

∫e− 7x sin 5xdx

[ − 7 sin 5x − 5 cos 5x] + c
e− 7x

74

[7 sin 5x + 5 cos 5x] + c
e− 7x

74

[7 sin 5x − 5 cos 5x] + c
e− 7x

74

[ − 7 sin 5x + 5 cos 5x] + c
e− 7x

74

https://dl.doubtnut.com/l/_mTMFZcD3zn18
https://dl.doubtnut.com/l/_jnXvCIIpkwB6


Watch Video Solution

18. If A and B are any two events then the probability

that exactly one of them occur is ……………..

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

P(A ∪ ¯̄̄B) + P( ¯̄̄A ∪ B)

P(A ∩ ¯̄̄B) + P( ¯̄̄A ∩ B)

P (A) + P (B) − P (A ∩ B)

P (A) + P (B) + 2P (A ∩ B)

https://dl.doubtnut.com/l/_jnXvCIIpkwB6
https://dl.doubtnut.com/l/_wNUjVvJhSACi


19. 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

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2

11

3

11

5

11

7
11

https://dl.doubtnut.com/l/_86ga5KtZsywB


Part Ii

20. Resolve  into partial fractions.

Watch Video Solution

3x + 1

(x − 2)(x + 1)

1. Prove that

.

Watch Video Solution

= cos2 θ cot θ
cot(180∘ + θ)sin(90∘ − θ)cos( − θ)

sin(270∘ + θ)tan( − θ)cosec(360∘ + θ)

https://dl.doubtnut.com/l/_86ga5KtZsywB
https://dl.doubtnut.com/l/_bSr4iRhMtlLE
https://dl.doubtnut.com/l/_IrFDcCCsUdai
https://dl.doubtnut.com/l/_fHIa0gathOUl


2. If Q is a point on the locus of

, then �nd the equation

of locus of P which divides segment OQ externally in

the ratio 3:4, where O is the origin.

Watch Video Solution

x2 + y2 + 4x − 3y + 7 = 0

3. If the letters of the word IITJEE are permuted in all

possible ways and the strings thus formed are

arranged in the lexicographic order, �nd the rank of

the word IITJEE.

Watch Video Solution

https://dl.doubtnut.com/l/_fHIa0gathOUl
https://dl.doubtnut.com/l/_uyXxbTZzHlL7
https://dl.doubtnut.com/l/_V71nU8d6Xp00


4. Prove that .

Watch Video Solution

= 2n(1, 3, 5, ……. . (2n − 1))
(2n) !

n !

5. Write the equation of the line passing through

the point (1,-1) and parallel to the line

Watch Video Solution

x + 3y − 4 = 0

6. If (A, 2), (2,4) and (3, 2) are vertices of the triangle

of area 4 square units then determine the value of A.

Watch Video Solution

https://dl.doubtnut.com/l/_V71nU8d6Xp00
https://dl.doubtnut.com/l/_idfRtfGSTA6k
https://dl.doubtnut.com/l/_yLUwO8wkTbzD


7. Find , when the projection of 

on , is 8 units.

Watch Video Solution

λ
→
a = λî + ĵ + 4k̂

→
b = 2 î + 6ĵ + 3k̂

8. Find  if 

Watch Video Solution

dy

dx
y = ex sin 2x

9. Find  if .

Watch Video Solution

dy

dx
x3 + y3 = 1

https://dl.doubtnut.com/l/_yLUwO8wkTbzD
https://dl.doubtnut.com/l/_fauuwQ7aHN2A
https://dl.doubtnut.com/l/_PJWAREMomHre
https://dl.doubtnut.com/l/_1rYhuJjuvtmV


Part Iii

1. From the curves y = sin x, draw y = sin |x|

Watch Video Solution

2. If one root of  is double the

other root, show that k=2 or .

Watch Video Solution

k(x − 1)
2

= 5x − 7

−25

https://dl.doubtnut.com/l/_1rYhuJjuvtmV
https://dl.doubtnut.com/l/_salrW6BTYEDs
https://dl.doubtnut.com/l/_LSOV5OExnQ5X


3. If  and , then prove that 

.

Watch Video Solution

θ + ϕ = α tan θ = k tanϕ

sin(θ − ϕ) = sinα
k − 1

k + 1

4. If a,b,c are in geometric progression, and if

, then prove that  arithmetic

progression.

Watch Video Solution

a = b = c
1
x

1
y

1
z x, y, z

https://dl.doubtnut.com/l/_LbDd2aLERgMP
https://dl.doubtnut.com/l/_DdTZaqsAqNEy


5. Show that the points (1, 3), (2, 1) and  are

collinear, by using 

any other method.

Watch Video Solution

( , 4)
1

2

6. If A and B are symmetric matrices of same order,

prove that AB + BA is a symmetric matrix.

Watch Video Solution

https://dl.doubtnut.com/l/_usBMb770tHOw
https://dl.doubtnut.com/l/_D1GmyITrhoQR


7. If  has 16 elements, 

 and (0,1)

are two elements of S, then �nd the remaining

elements of S.

Watch Video Solution

A × A

S = {(a, b) ∈ A × A, a < b}: ( − 1, 2)

8. Evaluate 

Watch Video Solution

lim
x→ 0

√1 + x2 − 1
x

https://dl.doubtnut.com/l/_XRXZ1n6c2NBn
https://dl.doubtnut.com/l/_6C6YoFy195qI


Part Iv

9. Find the derivaties of the following functions

Watch Video Solution

y = xcos x

10. Evaluate

Watch Video Solution

∫( + + 16e4x+ 3)dx
12

(4x − 5)3

6

3x + 2

https://dl.doubtnut.com/l/_WnV1QL7AFYBV
https://dl.doubtnut.com/l/_PHHzBbuMoi0A


1. (a) Let f,g :  be de�ned as f(x) 

and g(x) . Find fog. 

(b) Prove that 

Watch Video Solution

R → R = 2x − |x|

= 2x + |x|

lim
θ→ 0

= 1
sin θ

θ

2. Evaluate 

Watch Video Solution

∫ dx
3x + 5

x2 + 4x + 7

3. Find  using binomial expansion upto two

decimal places.

W t h Vid S l ti

3√65

https://dl.doubtnut.com/l/_owejxxwWiJB1
https://dl.doubtnut.com/l/_7F4K8A8pBgLL
https://dl.doubtnut.com/l/_6mMc52Q7Tpu6


Watch Video Solution

4. Prove that :

Watch Video Solution

∣
∣
∣
∣

1 + a 1 1

1 1 + b 1

1 1 1 + c

∣
∣ 
∣
∣

= abc(1 + + + )
1

a

1

b

1

c

5. Show that the points whose position vectors

 and 

 are coplanar.

Watch Video Solution

4 î + 5ĵ + k̂, − ĵ − k̂, 3 î + 9ĵ + 4k̂

−4 î + 4ĵ + 4k̂

https://dl.doubtnut.com/l/_6mMc52Q7Tpu6
https://dl.doubtnut.com/l/_3MOX7q5ESHpe
https://dl.doubtnut.com/l/_br6Q7zg1Yd5x
https://dl.doubtnut.com/l/_mDgonRJxwPVV


6. A consulting �rm rents car from three agencies

such that 50% from agency L, 30% from agency M

and 20% from agency N. If 90% of the cars from L,

70% of cars from M and 60% of cars from N are in

good conditions (i) what is the probability that the

�rm will get a car in good condition? (ii) if a car is in

good condition, what is probability that it has come

from agency N?

Watch Video Solution

7. If  prove that 

. Hence �nd  when

y = (cos − 1 x)
2

(1 − x2) − x − 2 = 0
d2y

dx
2

dy

dx
y2

https://dl.doubtnut.com/l/_mDgonRJxwPVV
https://dl.doubtnut.com/l/_OyRXvlvrLH9g


x=0.

Watch Video Solution

https://dl.doubtnut.com/l/_OyRXvlvrLH9g

