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March - 2023
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Time: 1 Hour ] [ Total Marks: 50

k|Q“p : / Instructions

(1) 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book
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(2) Ap âñ‘Ódp„ (1) ’u (16) âñ“p 1 NyZ A“¡ (17) ’u (33) âñ“p 2 NyZ R>¡. 
 Question (1) to (16) carry ONE mark and (17) to (33) carry TWO marks.

(3) v$f¡L$ âñ“p¡ a¼s A¡L$ S> kpQp¡ DÑf R>¡. 
 There is only ONE correct answer for each question.

(4) âQrgs k„L¡$sp¡“¡ A“ykfp¡. 
 Follow usual symbols.

(5) ‘funp“p¡ kde 1 L$gpL$ “p¡ R>¡.  
 The EXAM is of 1 hour duration.

*RAN-2003000201030034*
R A N - 2 0 0 3 0 0 0 2 0 1 0 3 0 0 3 4

B

O.M.R. Sheet cfhp A„N¡“u ANÐe“u k|Q“pAp¡ Ap‘¡g
O.M.R. Sheet“u ‘pR>m R>p‘¡g R>¡.

Important instructions to fillup O.M.R. Sheet
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SECTION- A / rhcpN - A 

(Question number 1 to 16 each is of 1 mark) 

(âñ ¾$dp„L$ 1 ’u 16, v$f¡L$“p¡ 1 NyZ R>¡.)

1. f (x) 
1

1 x2+
 is  function in (-∞, 0) 

(A) Increasing (B) Constant 

(C) Decreasing (D) None of these 

f (x) 
1

1 x2+
 rh^¡e (-∞, 0) dp„  R>¡. 

(A)  h^sy„ (B) AQm 

(C) OV$sy„ (D) Ap ‘¥L$u A¡L$ ‘Z “rl

2. A real valued function f is continuous on [a, b] and differentiable in [a, b] 

then there exists λ∈(a,b) such that f ' (λ)= . 

(A) 
( ) ( )
b a

f b f a

-

-
 (B) 

( ) ( )
b a

f a f b

-

-
 

(C) 0 (D) None of these 

Å¡ hpõsrhL$ rh^¡e f A¡ [a, b] dp„ kss A“¡ [a, b] dp„ rhL$g“ue lp¡e sp¡ λ∈(a, b)  

A¡hp dm¡ S>¡ S>¡’u f ' (λ)= . 

(A) 
( ) ( )
b a

f b f a

-

-
 (B) 

( ) ( )
b a

f a f b

-

-
 

(C) 0 (D) Ap ‘¥L$u A¡L$ ‘Z “rl

3. A real valued function f is continuous on [0, x] where x > 0 and  

differentiable in (0, x) then f (x) - f (0) = Where θ∈ (0, 1). 

(A) f '(θx) (B) xf '(θ) 

(C) xf '(θx)  (D) θf '(θx) 

Å¡ hpõsrhL$ rh^¡e f A¡  (0, x) Äep x > 0 dp„ kss A“¡ (0, x) dp„ rhL$g“ue lp¡e sp¡  

f (x) - f (0) =  Äep„ θ∈ (0, 1). 

(A) f '(θx) (B) xf '(θ) 

(C) xf '(θx)  (D) θf '(θx)
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4. Curve y = e5x  is . 

(A) Concave downward (B) Concave upward 

(C) Convex upwards (D) None of these 

h¾$ y = e5x  R>¡. 

(A) A^:A„sdyM (B) D^h®-A„sd®yM 

(C) D^h®-brldy®M (D) Ap ‘¥L$u A¡L$ ‘Z “rl

5.	 The	point	of	inflexion	of	y = 3x5 - 40x3 + 3x -  20 is . 

(A) x = 0 (B) x = 2 

(C) x = -2 (D) All of these 

y = 3x5 - 40x3 + 3x -  20 “y„ h¾$sp ‘fuh©rs tbvy$  R>¡. 

(A) x = 0 (B) x = 2 

(C) x = -2 (D) Ap ‘¥L$u b^p

6. Vertical asymptote of the curve y = 
3 2

2 3
x x

x
2 +-

-  are  . 

 h¾$ y = 
3 2

2 3
x x

x
2 +-

-  “p g„bL$ A“„s õ‘i®L$p¡ R>¡. 

(A) x = 1 and x = -2 (B) x = -1 and x = 2 

(C)  x = l and x = 2 (D) x = -1 and x = -2

7. The curvature of the curve y = sin x at the point ,
2

1
r` j  is . 

h¾$ y = sin x “u ,
2

1
r` j  tbvy$A¡ h¾$sp  R>¡. 

(A) 1 (B) 2  

(C) 3 (D) 4

8. sin7

0

2
r

#  xdx = . 

(A) 
16
35

-  (B) 
35
16

 

(C) 
35
16

-  (D) 
16
35
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9. Justify that sin10

0

2
r

# xdx = 
512
63

is true? 

(A) Yes (B) No  

(C)	 Can't	say	anything	 (D)	 Undefined 

rh^p“  sin10

0

2
r

# xdx = 
512
63 kp„Qy R>¡? 

(A) lp (B) “p 

(C) L$iy„ S> “ L$l¡hpe (D) Aìep¿epres

10. sin4

0

2
r

#  x cos3 x dx = . 

(A) 
35
2

  (B) 
35
2

r  

(C) 
2
35

  (D) 
2
35

r

11.	 ∫	cos	ecn xdx = . 

(A) 
cot x cos ecn-2x

n-1
 + 

1
2

n
n
-

- 	∫	cos	ecn-2 xdx  

(B) 
cot x cos ecn-2x

n-1
 - 

1
2

n
n
-

- 	∫	cos	ecn-2 xdx  

(C) 
-cot x cos ecn-2x

n-1
 - 

1
2

n
n
-

- 	∫	cos	ecn-2 xdx 

(D) 
-cot x cos ecn-2x

n-1
 + 

1
2

n
n
-

- 	∫	cos	ecn-2 xdx

12. If y = 
3 2

1
x 6+^ h  then yn = . 

Å¡ y = 
3 2

1
x 6+^ h lp¡e sp¡ yn = . 

(A)  
(-1)n (n-5)!2n

5!(3x + 2)n+6  (B) 
(-1)n (n-5)!3n

5!(3x + 2)n+6  

(C) 
(-1)n+1 (n-5)!2n

5!(3x + 2)n+6
 (D) 

(-1)n+1 (n-5)!3n

5!(3x + 2)n+6
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13.  If y = log x  then yn = . 

Å¡ y = log x lp¡e sp¡ yn = . 

(A)  
(-1)n (n-1)

x n
 (B) 

(-1)n (n-1)!

x n
 

(C) 
(-1)n+1 (n-1)

x n
 (D) 

(-1)n-1 (n-1)!

x n

14.  If y = amx+k  then yn = . 

Å¡ y = amx+k lp¡e sp¡ yn = . 

A) mn (log a)n amx+k (B) mn (log a) amx+k 

(C) m (log a)n amx+k (D) m (log a) amx+k

15.      If y = x4 + 3x3 + 2x2 + x + l then y4 = . 

Å¡ y = x4 + 3x3 + 2x2 + x + l lp¡e sp¡ y4 = . 

(A) 4! (B) 4 

(C) 3! (D) 3

16. For real valued function f, 

f (a + h) = f (a) + hf ' (a) + 
2!
h2

 f ' ' (a) + 
3!
h3

f ' ' ' (a) +... + 
1 !n

h 1n

-

-

^ h f n-1 

(a)+R;0 < θ < 1 is called 

. 

(A) Taylor's expansion (B) Maclaurin's expansion 

(C) A and B both (D) None of these 

hpõsrhL$ rh^¡e f  dpV¡$ 

f (a + h) = f (a) + hf ' (a) + 
2!
h2

 f ' ' (a) + 
3!
h3

f ' ' ' (a) +... + 
1 !n

h 1n

-

-

^ h f n-1 

(a)+R;0 < θ < 1 “¡ L$l¡hpe R>¡. 

(A)  V¡gf “y„ rhõsfZ (B) d¡L$gp¡fu“ rhõsfZ 

(C) A  A“¡ B  b„“¡ (D) Ap ‘¥L$u A¡L$ ‘Z “rl
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SECTION - B / rhcpN - B

(Question number 17 to 33 each is of 2 marks) 

(âñ ¾$dp„L$ 17 ’u 33, v$f¡L$“p 2 NyZp¡ R>¡.)

17. For which value of λ, function f (x) = log x; x ∈ [l,e] satisfy  

f ' (λ) = 
1

( ) (1)
e

f e f-

-
? 

Å¡ f (x) = log x; x ∈ [l,e]  sp¡ (λ) “u L$B qL$d„s dpV¡$ f ' (λ) = 
1

( ) (1)
e

f e f-

-
’pe? 

(A) e -1 (B) 
1

1
e -

 

(C) e +1 (D) 
1

1
e +

18. The curvature of the curve y = loge x at point (1, 0) is . 

h¾$ y = loge x “u (1, 0) tbvy$A¡ h¾$sp  R>¡.  

(A) 
2
1

 (B) 
2
1

 

(C) 2 2  (D) 
2 2
1

19. Curve y = cos x; x ∈ (-2π, 2π) becomes concave upward in .  

interval. 

y = cos x; x ∈ (-2π, 2π) h¾$  A„sfpgdp„ DÝh® A„sdy®M b“¡ R>¡. 

(A) 
2
3

, 2
r

ra k   (B) 
2
,
2

r r
-` j   

(C) 
2
,
2
3r ra k   (D) 2 ,

2
3- -r
ra k  
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20. Asymptote of the curve y =
2 1
x

x x2 + -  is . 

h¾$ y = 
2 1
x

x x2 + - “p¡ A“„s õ‘i®L$ R>¡. 

(A) y = 2x + l (B) y = 2x-l 

(C) y = x-2 (D) y = x + 2

21.	 The	point	of	inflexion	of	y = x3 - 6x2 is . 

y = x3 - 6x2  “y„ h¾$sp ‘fuh©rs tbvy$ R>¡. 

(A) (1, 2) (B) (-l, 2) 

(C) (-l, -2) (D) (l, -2)

22. ∫ tan4 xdx = . 

(A) 
3

tan x3
- tan x + x (B) 

3!
tan x3

- tan x + x 

(C) -
3

tan x3
+ tan x - x (D) -

3!
tan x3

+ tan x - x

23. sin5

0

4
r

#  2xdx = . 

(A)  
15
4
r  (B) 

15
4

 

(C)  
4
15

r  (D) 
4
15
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24. ∫ cos ec4 xdx = . 

(A)  - 
cot x cos ec2x

3
 + 

3
2

 cot x  

(B) - 
cot x cos ec2x

3
 - 

3
2

 cot x 

(C)  
cot x cos ec2x

3
 + 

3
2

 cot x  

(D) 
cot x cos ec2x

3
 - 

3
2

 cot x

25. ∫ x2 sin 2xdx =  

(A)  
2
cos 2x x2

+
2

sin 2x x
+
cos
4
2x

  

(B) - 
2
cos 2x x2

+
2

sin 2x x
+
cos
4
2x

 

(C)  
2
cos 2x x2

-
2

sin 2x x
+
cos
4
2x

  

(D) - 
2
cos 2x x2

-
2

sin 2x x
+
cos
4
2x

26. If y = xex then yn = .  

(A) nxex (B) (x + n)ex 

(C) nex (D) None of these 

Å¡ y = xex  lp¡e sp¡ yn = . 

(A) nxex (B) (x + n)ex 

(C) nex (D) Ap ‘¥L$u A¡L$ ‘Z “rl
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27. If y = sin kx + cos kx then yn = .  

Å¡ y = sin kx + cos kx lp¡e sp¡ yn = . 

(A) kn [1 +(-1)n cos 2kx] 2
1  (B) kn [1 +(-1)n sin 2kx] 2

1

 

(C) kn [1 +(-1)n sin kx] 2
1

 (D) kn [1 +(-1)n cos kx] 2
1

28. If y = 
4
1

 [e2x sin x + e2x sin 3x] then yn=  . 

Å¡ y = 
4
1

 [e2x sin x + e2x sin 3x] lp¡e sp¡ yn = . 

(A) 
4
e2x [ 5 2

n

sin (x+n tan-1
2
1 )+13 2

n
 sin (3x+n tan-1

2
3 )] 

(B) 
4
e2x [ 5 2

n

sin (3x+n tan-1
2
3 )+13 2

n
 sin (x+n tan-1

2
1 )] 

(C) 
4
e2x [ 5 2

n

sin (x+n tan-1
2
3 )+13 2

n
sin (3x+n tan-1

2
1 )] 

(D) 
4
e2x [13 2

n

sin (x+n tan-1
2
3 )+5 2

n

 sin (3x+n tan-1
2
1 )]

29. If y = 
( )

1
ax b m+

; ax + b ≠ 0 and m ∈ N then  yn = . 

Å¡ y = 
( )

1
ax b m+

; ax + b ≠ 0, m ∈ N lp¡e sp¡ yn = . 

(A) 
(-1)n (m+n)!an

(m-1)!(ax+b)m+n
  (B) 

(-1)n (m+n)!bn

(m-1)!(ax+b)m+n
  

(C) 
(-1)n (m + n-1)!an

(m-1)!(ax+b) m+n
 (D) 

(-1)n(m+n-1)!b n

(m-1)!(ax+b)m+n
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30. If y = 
( )ax b

ax
+

; ax + b ≠ 0 then  yn = . 

Å¡ y =  
( )ax b

ax
+

; ax + b ≠ 0 lp¡e sp¡ yn = . 

(A) 
(-1)n (n)!an b

(ax+b)n+1
  (B) 

(-1)n+1 (n)!anb

(ax+b)n+1
  

(C) 
(-1)n n!an-1b

(ax+b)n+1
 (D) 

(-1)n+1 n!an-1b

(ax+b)n+1
 

31. In  interval, function f (x) = 2x3 - 15x2 + 36x +1; x ∈ R is decreased. 

(A) [3, ∞] (B) [-∞, 2] 

(C) [2, 3] (D) None of these 

rh^¡e f (x) = 2x3 - 15x2 + 36x +1; x ∈ R  A„sfpgdp„ OV$sy„ R>¡. 

(A) [3, ∞] (B) [-∞, 2] 

(C) [2, 3] (D) Ap ‘¥L$u A¡L$ ‘Z “rl

32. For the function f (x) = ex; x ∈ [0,1], according to the Lagrange's theorem’s  

λ = . 

rh^¡e f (x) = ex; x ∈ [0,1] dpV¡$ gpN°pÞS>“p âd¡e A“ykpf λ = . 

(A) e -1 (B) 
1

1
e -

 

(C) log
1

1
e -

a k  (D) log (e -1)
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33. Which of the following is true for 0 < a < b ? 

“uQ¡“y„ L$ey„ 0 < a < b  dpV¡$ kÐe R>¡? 

(A) 
1a

a b
2 +
-  < tan-1 a - tan-1 b < 

1b
a b
2

-

+
 

(B) 
1b

a b
2

-

+
< tan-1 a - tan-1 b < 

1a
a b
2 +
-  

(C) 
1a

b a
2+
- < tan-1 a - tan-1 b < 

1b
b a
2
-

+
  

(D) 
1b

b a
2
-

+
< tan-1 a - tan-1 b < 

1a
b a
2+
-
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SPACE FOR ROUGH WORK


