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B.Sc. Part I

MATHEMATICS
Paper II

[Calculus]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1×10=10

1.

Write Cauchy’s definition of continuity.

2.

Write the statement of Leibnitz’s theorem.

3.

Define asymptote of a curve.

4.

What do you mean by pedal equation of a curve ?

5.
2 2

1
+ dx

a x

Evaluate 
2 2

1
+ dx

a x
.

6.

What do you mean by reduction formulae ?

7.

Define general and particular solution of a differential
equation.
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8.

Write the standard form and general solution of
Clairaut’s equation.

9. n

Give an example of nth order non-homogeneous linear
differential equation.

10.

What are simultaneous differential equations ?

Section ‘B’

Solve the following questions. 3 × 5 = 15

1. f (x) = 2 1sin , 0   
 

x x
x

f (0) = 0, 

f f (0) = 0.

If f (x) = 2 1sin , 0   
 

x x
x

for f (0) = 0 show that f

continuous and differentiable everywhere and f (0) = 0.

Or

y = a cos (log x) + b sin (log x) 
x2y2 + xy1 + y = 0

If y = a cos (log x) + b sin (log x) then prove that
x2y2 + xy1 + y = 0

2. x3 + y3 = 3axy 

Find all asymptotes for the curve x3 + y3 = 3axy.

Or

y = cosh  
 
 

xc
c

(x, y)

2y
c

Prove that the radius of curvature at the point (x, y) of

the catenary y = cosh  
 
 

xc
c

 is
2y

c
.

3.
2 2

2 2+ = 1x y
a b

x-
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Find the volume of the solid generated by revolving

the ellipse 
2 2

2 2+ = 1x y
a b

 about major axis (x-axis).

Or

y2 = 4 – x y2 = x 

Find the area of the region bounded by the curves
y2 = 4 – x and y2 = x.

4.

3 2
–

3 2+ 3 + 3 + = xd y d y dy y e
dx dx dx

Solve :

3 2
–

3 2+ 3 + 3 + = xd y d y dy y e
dx dx dx

Or

(x2 + y2 + 2x) dx + 2ydy = 0

Solve :

(x2 + y2 + 2x) dx + 2ydy = 0

5.

+ 5 + = tdx x y e
dt

2– + 3 = tdy x y e
dt

Solve :

+ 5 + = tdx x y e
dt

2– + 3 = tdy x y e
dt

Or

2
2 2 2

2 – 2( + ) + ( + 2 + 2) = 0d y dyx x x x x y
dx dx

Solve :

2
2 2 2

2 – 2( + ) + ( + 2 + 2) = 0d y dyx x x x x y
dx dx
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Section ‘C’

Solve the following questions. 5 × 5 = 25

1.

2 3 4 5
log (1 + sin ) = – + – + + ....

2 6 12 24
x x x xx x

Use Maclaurin’s theorem to prove that :

2 3 4 5
log (1 + sin ) = – + – + + ....

2 6 12 24
x x x xx x

Or

y = sin (m sin–1 x) 

(1 – x2) y2 – xy1 + m2y = 0

(1 – x2) yn+2 – (2n + 1) xyn+1 – (n2 – m2) yn = 0

If y = sin(m sin–1/x) then prove that (1 – x2)y2 – xy1
+ m2y = 0

Then derive that :

(1 – x2)yn + 2 – (2x + 1) xyn + 1 – (n2 – m2)yn = 0

2. y2 (a – x) = x2 (a + x) 

Trace the curve y2 (a – x) = x2 (a + x).

Or

r = a (1 – cos ) 
2 2
3

ar

Prove that the radius of curvature at any point of the

cardioid r = a (1 – cos ) is 2 2
3

ar .

3.

/ 4

0
tan


  d

Evaluate :

/ 4

0
tan


  d

Or

r = a (1 + cos ) 

1=
3

 
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Find the entire length (perimeter) of the cardioid
r = a (1 + cos ).

Also show that the arc of the upper half is bisected by
1=
3

  .

4.

(x2y – 2xy2) dx – (x3 – 3x2y) dy = 0

Solve :

(x2y – 2xy2) dx – (x3 – 3x2y) dy = 0

Or

2 2

2 2+ = 1
+ + 

x y
a b



Find the orthogonal trajectories of the family of curves
2 2

2 2+ = 1
+ + 

x y
a b

where  is a parameter..

5.

2

2 + = cosecd y y x
dx

Solve by variation of parameters :

2

2 + = cosecd y y x
dx

Or

2
2

2 + = 0d x m y
dt

2
2

2 – = 0d y m x
dt

Solve :

2
2

2 + = 0d x m y
dt

and
2

2
2 – = 0d y m x

dt

d 
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