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FIRST PAPER

( Calculus )

Full Marks : 75

Time : 3 hours

( PART : B—DESCRIPTIVE )

( Marks : 50 )

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—I

1. (a) Draw the graph of the function defined

by

f x
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Discuss whether f x( ) is continuous at 

x = 1. 5
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(b) If y m x= -cos ( sin )1 , then show that

  ( ) ( ) ( )1 2 12
2 1

2 2- = + + -+ +x y n xy n m yn n n

and find yn ( )0 . 5

2. (a) Using e-d definition, show that

lim sin
x
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(b) Evaluate : 5

(i) lim
sinx

x xe e x

x x®
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(ii) lim
x
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UNIT—II

3. (a) State and prove Rolle’s theorem. 6

(b) Show that for 0
2

< <x
p

2
1

p
< <

sin x

x 4

4. (a) Expand cosx in an infinite series in

powers of x and hence show that

   sin2 2 4 61

3

2

9
x x x x x R= - + - " ÎL

6
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(b) Find the intervals in which

f x x x x( ) = - + +2 15 36 13 2

is monotonic increasing or monotonic

decreasing. 4

UNIT—III

5. (a) Evaluate : 3+3

(i)
dx

x x1 3+
ò

(ii) ( )x x x dx- - +ò 1 12

(b) Evaluate e dxx

a

b

ò  from first principle.
4

6. (a) Evaluate

sin
/ n x dx

0

2p

ò

where n is a positive integer. 5

(b) Prove that
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UNIT—IV

7. (a) If u x
y

x
y

x

y
= -- -2 1 2 1tan tan , xy ¹ 0,

then show that

¶

¶ ¶
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(b) Let f R R: 2 ®  be a function defined by

    f x y
x y
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Test the continuity of f  at ( , )0 0 . 4

8. (a) If V
x y

x y
e=

+

+
log

3 3

2 2
, then show that 

x
V
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¶
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¶
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(b) Find the area included between the

curves y ax2 4=  and x ay2 4= . 5

UNIT—V

9. (a) Prove that a monotonic increasing

sequence which is bounded above is

convergent. 5
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(b) Show that the sequence { }Sn , where

S
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10. (a) Show that the series

1

1

1

2

1

3p p p
+ + + L

is divergent for p £ 1. 5

(b) Test the convergence of the series
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I/MAT (i)

2 0 1 6

( 1st Semester )

MATHEMATICS

FIRST PAPER

( Calculus )

( PART : A—OBJECTIVE )

( Marks : 25 )

Answer all questions

SECTION—I

( Marks : 10 )

Each question carries 1 mark

Put a Tick R mark against the correct answer in the box
provided :

1. If f x f x x x R( ) ( )+ - = + " Î2 1 22 , then f x( ) is given by

(a)
( )x - 2

3

2

   £

(b) x2 2-    £

(c) 1   £

(d) None of the above   £
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2. If y x xn= - 1 log , then xyn  is equal to

(a) º n    £

(b) |n -1    £

(c) |n - 2    £

(d) None of the above   £

3. If f x x x( ) sin cos= + , then ¢ =f x( ) 0 has a root in the
interval

(a) 0
2

,
pæ

è
ç

ö
ø
÷   £

(b)
p

p
2

,
æ
è
ç

ö
ø
÷   £

(c) -
æ
è
ç

ö
ø
÷

p

2
0,    £

(d)
p p

4

3

4
,

æ
è
ç

ö
ø
÷   £

4. f x e x( ) =  can be expanded in powers of ( )x - 2  by using

(a) Maclaurin’s theorem   £

(b) Taylor’s theorem   £

(c) Leibnitz’s theorem   £

(d) Euler’s theorem   £

( 2 )
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5.
sin

sin cos

/ x

x x
dx

+ò0
2p

 is equal to

(a)
p

4
   £

(b)
p

2
   £

(c) 0   £

(d) None of the above   £

6. [ ]x dx
0

2

ò  is equal to

(a) 2   £

(b) 0   £

(c) 1   £

(d) None of the above   £

7. If z xy f
x

y
=

æ

è
ç

ö

ø
÷, then x

z

x
y

z

y

¶

¶

¶

¶
+  is equal to

(a) 0   £

(b) z   £

(c)
1

z
   £

(d) 2z   £

( 3 )
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8. lim
sin ( )

tan ( )( , ) ( , )x y

xy

xy®

-

-1 1

1

2 2
 is equal to

(a) 2   £

(b) 
1

2
  £

(c) 0   £

(d) None of the above    £

9. The sequence { }un , where un
n= + -1 1( )  is

(a) convergent   £

(b) bounded but not convergent   £

(c) unbounded   £

(d) None of the above   £

10. The series 1
1

2

1

3

1

42 2 2
+ + + + ... is

(a) convergent   £

(b) divergent   £

(c) oscillating    £

(d) None of the above   £
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SECTION—II

( Marks : 15 )

Each question carries 3 marks

1. Evaluate lim
x

x

x® ¥
-

æ
è
ç

ö
ø
÷1

1
.

( 5 )
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2. Show that the equation cos sinx x x- = 0 has a root in

the interval 0
2

,
pæ

è
ç

ö
ø
÷.

( 6 )
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3. If y u e duu

x

x
= ò sin

2

, then find 
dy

dx
.

( 7 )
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4. Find the volume of the solid bounded by the surface 

z x y= - -1 2 2  and the plane z = 0.

( 8 )
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5. Prove that

lim
m

m m m m

m

n

n m® ¥ +

+ + + +
=

+

1 2 3 1

11

L
; m > -1

H H H

G7—350/21 I/MAT (i)

( 9 )

www.gzrsc.edu.in


	I MAT (i) DES
	I MAT (i) OBJ
	21-cov.pdf
	21.pdf




