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Exercise

1. For all  then the interval in which 

 lies is (2004, 1M)  (b) `-55 2

A. 

B. 

C. 

D. 

' x ′ , x2 + 2ax + (10 − 3a) > 0,

' a' a < − 5 (d)

a < − 5

−5 < a < 2

a > 5

2 < a < 5

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_yLgipER9CM86


Answer:

Watch Video Solution

2. If  and , then the value of  is :

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

A = [
α 2

2 α
] ∣∣A

3∣∣ = 125 α

±1

±2

±3

±5

3. If a,b,c and d are four positive real numbers such that abcd=1 , what is

the minimum value of .(1 + a)(1 + b)(1 + c)(1 + d)

https://dl.doubtnut.com/l/_yLgipER9CM86
https://dl.doubtnut.com/l/_8vm6OUcinPEn
https://dl.doubtnut.com/l/_kiQ67AaZX9g9


A. 4

B. 16

C. 8

D. 32

Answer:

Watch Video Solution

4. How many ways are there to arrange the letters in the word GARDEN

with the vowels in alphabetical order ?

A. 120

B. 240

C. 360

D. 480

https://dl.doubtnut.com/l/_kiQ67AaZX9g9
https://dl.doubtnut.com/l/_F1kArBkGffEP


Answer:

Watch Video Solution

5. If , de�ned by , is onto then

the interval of S, is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f :R → S f(x) = sinx − √3 cos x + 1

[ − 1, 1]

[ − 1, 3]

[ − 1, 2]

[0, 1]

https://dl.doubtnut.com/l/_F1kArBkGffEP
https://dl.doubtnut.com/l/_cmiAd5iR13tf


6. If and , then is invertible

in the domain .

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x) = sinx + cos x g(x) = x2 − 1 g(f(x))

[0, ]
π

2

[ − , ]
π

4

π

4

[ − , ]
π

2

π

2

[0, π]

7. If  then the values of a and b, are

A. 

B. 

C. 

lim
x→ ∞

(1 + + )
2x

= e2a

x

b

x2

a ∈ R, b ∈ R

a = a, b ∈ R

a ∈ R, b = 2

https://dl.doubtnut.com/l/_kBsrRUy52thm
https://dl.doubtnut.com/l/_n7R557ENEmJX


D. 

Answer:

Watch Video Solution

a = 1, b = 2

8. If , then the value of

(A,B) , is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

∫ dx = Ax + B log sin(x − α) + C
sinx

sin(x − α)

(sinα, cosα)

(cosα, sinα)

( − sinα, cosα)

( − cosα, sinα)

https://dl.doubtnut.com/l/_n7R557ENEmJX
https://dl.doubtnut.com/l/_HOFuOtl3ZkaW


9. The solution of the di�erential equation  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ydx + (x + x2y)dy = 0

−( y) = c
1

x

− y + logy = c
1

x

y + logy = c
1

x

logy = cx

10. If  are positive acute angles satisfying 

then the value of  lies in the

interval-

A. 

B. 

θ and ϕ

sin θ = and cos ϕ = ,
1

2

1

3
(θ + ϕ)

( , ]
π

3

π

2

( , 2 ]
π

2

π

3

https://dl.doubtnut.com/l/_8SwnH2wRxsCm
https://dl.doubtnut.com/l/_yuUKz7zgKYF8


C. 

D. 

Answer:

Watch Video Solution

(2 , 5 ]
π

3

π

6

(5 , π]
π

6

11. The value of x for which  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sin(cot − 1(1 + x)) = cos(tan− 1 x)

π

3

π

2

2
π

3

5
π

6

https://dl.doubtnut.com/l/_yuUKz7zgKYF8
https://dl.doubtnut.com/l/_4WzJpe6NajyQ


12. The sides of a triangle are  where

 Then the greatest angle of the triangle is-

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sinα, cosα and √1 + sinα cosα

0 < α < .
π

2

π

3

π

2

2
π

3

5
π

6

13. If the line  touches the hyperbola , then

the point of contact is

A. 

B. 

2x + √6y = 2 x2 − 2y2 = 4

( − 2, √6)

( − 5, 2√6)

https://dl.doubtnut.com/l/_efseA9ItpHTo
https://dl.doubtnut.com/l/_0CMzGE0FPKTi


C. 

D. 

Answer:

Watch Video Solution

( , )
1

2

1

√6

(4, − √6)

14. If the lines  and 

intersect, then k is equal to (1)  (2)  (3)  (4) 0

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

= =
x − 1

2

y + 1

3

z − 1

4
= =

x − 3

1

y − k

2
z

1

−1
2

9

9

2

3

2

9

2

−
2

9

−
3

2

https://dl.doubtnut.com/l/_0CMzGE0FPKTi
https://dl.doubtnut.com/l/_XXUier0sHDDz


15. Let  be three non-zero vectors such that any two of them

are non-collinear. If  is collinear with  is

collinear with  then prove that 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

→
a ,

→
b ,

→
c

→
a + 2

→
b

→
c and

→
b + 3

→
c

→
a

→
a + 2

→
b + 6

→
c =

→
0

λ
→
a

λ
→
b

λ
→
c

→
0

16. The probability that A speaks truth is , while this probability for B

is . The probability that they contradict each other when asked to

speak on a fact is

A. 

4

5
3

4

3

20

https://dl.doubtnut.com/l/_gRKAgWNC5ZNr
https://dl.doubtnut.com/l/_QFm7nTLC7hnL


B. 

C. 

D. 

Answer:

Watch Video Solution

1

5

7
20

4
5

17. If three distinct numbers are chosen randomly from the �rst 100

natural numbers, then the probability that all three of then are

divisible by 2 or 3, is

A. 

B. 

C. 

D. 

Answer:

4
25

4
35

4
33

4
1155

https://dl.doubtnut.com/l/_QFm7nTLC7hnL
https://dl.doubtnut.com/l/_oWIFDazqokxS


Watch Video Solution

18. If  then the maximum value of  is (where 

and  are real)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

4x4 + 9y4 = 64 x2 + y2 x

y

4

√3

√13
4
3

32

3

32

13

19. If  is equal to

A. 1+a+b

log30(3) = α and log30(5) = β, then log30(8)

https://dl.doubtnut.com/l/_oWIFDazqokxS
https://dl.doubtnut.com/l/_gpZiwuZkiNhb
https://dl.doubtnut.com/l/_BG9eNyydzdR7


B. 3(1-a-b)

C. 3(1+a+b)

D. 

Answer:

Watch Video Solution

a + b

20. An in�nite G.P has �rst term x and sum 5 then x belongs to ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

( − ∞, − 10)

( − 10, 0)

(0, 10)

(10, + ∞)

https://dl.doubtnut.com/l/_BG9eNyydzdR7
https://dl.doubtnut.com/l/_bqkZTYCFoYq4


21. The number of ways of distributing  identical balls in 3 distinct

boxes so that none of the boxes is empty is

A. 5

B. 21

C. 

D. ^8C_3`

Answer:

Watch Video Solution

8

38

22. The coe�cient of the middle term in the binomial expansion in

powers of x of  is the same if 

A. 

B. 

(1 + αx)4 and (1 − αx)6
α =

−
5

3

10

3

https://dl.doubtnut.com/l/_w3WQq8TA2tn0
https://dl.doubtnut.com/l/_hMmuvgIz80VQ


C. 

D. 

Answer:

Watch Video Solution

−
3

10

3

5

23. If ,then k belong to

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(n − 1)Cr = (k2 − 3)nCr+ 1

( − ∞, − 2)

2, + ∞)

[ − √3, √3]

(√3, 2)

https://dl.doubtnut.com/l/_hMmuvgIz80VQ
https://dl.doubtnut.com/l/_YLwj4LkPnt5a


24. If the graph of the function y = f(x) is symmetrical about the line x =

2, then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x + 2) = f(x − 2)

f(2 + x) = f(2 − x)

f(x) = f( − x)

f(x) = − f( − x)

25. If the sides of a triangle are in the ratio 1 :  : 2, then the angles of

the triangle are in the ratio

A. 

B. 

√3

1: 3: 5

2: 3: 4

https://dl.doubtnut.com/l/_HDAMPKY9zDva
https://dl.doubtnut.com/l/_eLSfE4GAU8GM


C. 

D. 

Answer:

Watch Video Solution

3: 2: 1

1: 2: 3

26. Let  be a strictly increasing and di�erentiable function, then

A. 1

B. 0

C. 

D. 2

Answer:

Watch Video Solution

f(x)

lim
x→ 0

f(x2) − f(x)

f(x) − f(0)

−1

https://dl.doubtnut.com/l/_eLSfE4GAU8GM
https://dl.doubtnut.com/l/_xgYON7X9TVhH


27. If  then the value of  for which

Rolle's theorem can be applied in [0,1] is

A. 

B. 

C. 0

D. 

Answer:

Watch Video Solution

f(x) = xa logx and f(0) = 0 α

−2

−1

1

2

28. Let . If f(x) is continuous in 

, then  is

A. 1

B. 

f(x) = , x ≠ , x ∈ [0, ]
1 − tanx

4x − π

π

4

π

2

[0, ]
π

2
f( )

π

4

1

2

https://dl.doubtnut.com/l/_pY6y3fN2HqAN
https://dl.doubtnut.com/l/_u6L1QJHy2Bzz


C. 

D. 

Answer:

Watch Video Solution

−
1

2

−1

29. Let  and ,

then

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

f(x + y) + f(x − y) = 2f(x)f(y) ∀x, y ∈ R f(0) = k

f(2) + f( − 2) = 0

f(3) + f( − 3) = 0

f ′ (2) + f ′ ( − 2) = 0

f ′ (3) + f 1( − 3)

https://dl.doubtnut.com/l/_u6L1QJHy2Bzz
https://dl.doubtnut.com/l/_LF6qje1GakjO


30. The area enclosed between the curves

 is 1 sq. unit, value of a is  (b)  (c) 1

(d) 

A. 

B. 

C. 1

D. 

Answer:

Watch Video Solution

y = ax2 and x = ay2(a > 0)
1

√3

1

2
1

3

1

√3

1
2

1

3

31.  is (A)  (B)  (C)  (D) 

A. e

B. 

lim
n→ ∞

n

∑
r= 1

e
1

n

r

n 1 − e e − 1 e e + 1

e − 1

https://dl.doubtnut.com/l/_sEsx3KReuuhz
https://dl.doubtnut.com/l/_kqmblhK9mDhy


C. 

D. 

Answer:

Watch Video Solution

1 − e

1 + e

32. The angle between the tangents drawn from the point  to the

parabola  is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

(1, 4)

y2 = 4x

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_kqmblhK9mDhy
https://dl.doubtnut.com/l/_i18zdLzhuYPT


33. A variable circle passes through the �xed point  and touches

the x-axis. The locus of the other end of the diameter through A is-

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

A(p, q)

(x − p)2 = 4qy

(x − q)2 = 4py

(y − p)2 = 4qx

(y − q)2 = 4px

34. If the straighat lines

with parameters s and t respectively, are coplanar, then  equals (A)

 (B)  (C)  (D) 

A. 

x = 1 + s, y = − 3 − λs, z = 1 + λs and x = , y = 1 + t, z = 2 − t
t

2

λ

−
1

2
−1 −2 0

−2

https://dl.doubtnut.com/l/_QtKK0MBNdoSu
https://dl.doubtnut.com/l/_WKEtzSeS6ajw


B. 

C. 

D. 0

Answer:

Watch Video Solution

−
1

2

1

2

35. A line line makes the same angle  with each of the  and z-axes. If

the angle , which it makes with y-axis, is such that 

then  equals

A. 

B. 

C. 

D. 

Answer:

θ x

β sin2 β = 3 sin2 θ

cos2 θ

2

3

1

5

3

5

2

5

https://dl.doubtnut.com/l/_WKEtzSeS6ajw
https://dl.doubtnut.com/l/_xnetDk0fcZBo


Watch Video Solution

36. Let  be such that  If

the projection of  along  is equal to that of  along  and

vectors  are perpendicular to each other, then 

equals  b.  c.  d. 

A. 2

B. 

C. 

D. 14

Answer:

Watch Video Solution

→
u ,

→
v and

→
w ∣

∣
→
u ∣

∣ = 1, ∣
∣
→
v ∣

∣ = 2and∣
∣
→
w ∣

∣ = 3.

→
v

→
u

→
w

→
u

→
v and

→
w ∣

∣
→
u −

→
v +

→
w ∣

∣

2 √7 √14 14

√7

√14

https://dl.doubtnut.com/l/_xnetDk0fcZBo
https://dl.doubtnut.com/l/_OXPQMOD7mkW1


37. If  be non-zero vectors such that no tow are collinear

or  If  is the acute angle between

vectors  , then �nd the value of 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

→
a ,

→
b , and

→
c

(
→
a ×

→
b ) ×

→
c =

∣
∣
∣

→
b

∣
∣
∣
∣
∣
→
c ∣

∣
→
a .

1

3
θ

→
b and

→
c s∫hη.

1

3

√2

3

2

3

2
√2

3

38. Let ,  is a unit vector then

the maximum value of scalar triple product.

A. `-1'

v = 2
→
i +

→
j −

→
k w =

→
i + 3

→
k and

→
u

https://dl.doubtnut.com/l/_sB84tFhuLocc
https://dl.doubtnut.com/l/_jfAzYlFejdNY


B. 

C. 

D. 

Answer:

Watch Video Solution

√10 + √6

√59

√60

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

