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Attempt all questions.

1.
Attempt any five parts—

(i) 4cos x n

Find nth differential coefficient of 4cos x .

(ii)

          log sec x 2 4 61 1 1
...

2 12 45
x x x

Apply Maclaurin’s theorem to prove that

          log sec x 2 4 61 1 1
...

2 12 45
x x x

(iii) cos cos2 cos3y x x x yn 

If cos cos2 cos3y x x x then find value yn.

(iv) R
xy dx dy R 2 2 2x y a

Find the value of R
xy dx dy  where the region of integration R is

positive quadrant of the circle 2 2 2x y a .

(v)

7 3sin cosx xdx

Evaluate

7 3sin cosx xdx P.T.O.



(vi) 2 2( , ) 2 – 2f x y x xy y (1,2)xf (1,2)yf

If 2 2( , ) 2 – 2f x y x xy y , find (1,2)xf  and (1,2)yf .

(vii)
2 32

2 – – 0
d y dy dy

y
dx dxdx

y, x 

Change the equation 
2 32

2 – – 0
d y dy dy

y
dx dxdx

such that y can be

assumed as independent variable in place of x.
(viii)

2–2
dy

x y x
dx

Solve— 2–2
dy

x y x
dx

(ix) 2 –5 6 0p p

Solve— 2 –5 6 0p p

(x) r

ˆ ˆ
ˆ dr dr
r

dt dt

If r  be a unit vector then show that

ˆ ˆ
ˆ dr dr
r

dt dt

Attempt any two parts.

2(a). cos(log ) sin(log )y a x b x

            2
2 1 0x y xy y

2 2
2 1(2 1) ( 1) 0n n nx y n xy n y

If cos(log ) sin(log )y a x b x , then show that

            2
2 1 0x y xy y
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and

2 2
2 1(2 1) ( 1) 0n n nx y n xy n y

(b)

3 2 4 2 52 2 2
cos 1 – – – – ...

3! 4! 5!
x x x x

e x x

Prove that—

3 2 4 2 52 2 2
cos 1 – – – – ...

3! 4! 5!
x x x x

e x x

(c) 3 2 2 3 22 – – 2 3 3 1 0x x y xy y xy y x

Find all the asymptotes of the curve—

3 2 2 3 22 – – 2 3 3 1 0x x y xy y xy y x

3(a).

                   
2

2 2( , ) (0,0)
lim 0

x y

xy

x y

Prove that

                   
2

2 2( , ) (0,0)
lim 0

x y

xy

x y

(b) ,x y zx y z c
x y z

2
–1–( log )

z
x ex

x y

If ,x y zx y z c then show that

2
–1–( log )

z
x ex

x y

when x y z

(c)
2 3 1 3 1 2

1 2 3
1 2 3

, ,
x x x x x x

u u u
x x x

P.T.O.
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J 1 2 3( , , ) 4u u u

If 
2 3 1 3 1 2

1 2 3
1 2 3

, ,
x x x x x x

u u u
x x x

then prove that J 1 2 3( , , ) 4u u u

4(a). 2 –1(1 ) (tan – )y dx y x dy

Solve 2 –1(1 ) (tan – )y dx y x dy

(b)

2 22 cot – 0p py x y

Solve—

2 22 cot – 0p py x y

(c) 2–y px p

Find the general and singular solution of the equation 2–y px p

5. (a)

3 2 2(D 3D 2D) y x

Solve—

3 2 2(D 3D 2D) y x

(b)
2

2 2
2 – 3 log

d y dy
x x y x x

dxdx

Solve the differential equation—

2
2 2

2 – 3 log
d y dy

x x y x x
dxdx

(c)

2

2 cosec
d y

y x
dx

Solve by using the method of variation of parameters :

2

2 cosec
d y

y x
dx
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6. (a)

2 , = 2
3 , =3

2 –
( )

4 – 2

i
r t

i
J + k t

J + k t

3

2
. 10
dr

r dt
dt

Given that

2 , at = 2
3 , at =3

2 –
( )

4 – 2

i
r t

i
J + k t

J + k t

then prove that

                          
3

2
. 10
dr

r dt
dt

(b)

2 –2( 3)n nr r n n r r

Show that—

2 –2( 3)n nr r n n r r

(c) F. S
S

nd

2F=4 –xzi y yzkj 0,x x a 0, , 0y y a z z a

Evaluate F. S
S

nd , where F = 4xzi – y2j + yzk and S is the surface of the

cube bounded by the planes x = 0, x = a, y = 0, y = a, z = 0, z = a.
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