
NA-502 Seat No._________
First Year B. Sc. Examination

April / May – 2003
Mathematics : Paper – I

Time : 3 Hours] [Total Marks : 35

çñÇÞë Ñ (1) ÚÔë É ­fÞùÞë ÉäëÚ áÂù.
(2) ØßõÀ ­fÞÞë ÃðHë çßÂë Èõ.

1 (±) ½õ y ax b a b= +sin , ,b g  ±Çâ a ≠ 0 Öù çëìÚÖ Àßù Àõ

  y a ax b
n

n Nn
n= + +F

HG
I
KJ ∈sin ,

π
2

.

(Ú) ½õ x y+ = 1 Öù çëìÚÖ Àßù Àõ  
d

dx

n

n  x y nn ne j = !

y nc y x nc y x xn n n n n− + + + + −− −
1

2 1
2

2 2 2 1b g b g b g{ }..... ...... .

(À) ½õ y x= −tan 1  èùÝ Öù yn 0b gÞð_ ÜñSÝ Üõâäù.

±×äë

1 (±) ½õ y e bx c a bax= +sin , ,a f  ±Çá a ≠ 0  èùÝ Öù çëìÚÖ Àßù Àõ

y r e bx c nn
n ax= + +sin φb g  FÝë_  r a b

b

a
= + = −2 2 1, tanφ .

(Ú) x e xx2 3 cos  Þð_ n Üð_ ìäÀáÞ Üõâäù.

(À) ½õ y
x x

=
− −

1

1 2  èùÝ Öù çëìÚÖ Àßù Àõ F F Fn n n+ += +2 1 FÝë_

F
y

nn
n=

0b g
!

2 (±) äëVÖìäÀ ÕØùÞí lõÏí an∑  Þõ ±ìÛçëßí @Ýëßõ ÀèõäëÝ ? ½õ äëVÖìäÀ

lõÏí an∑  ±ìÛçëßí èùÝ Öù çëìÚÖ Àßù Àõ lim
n na

→∞
= 0. ±ë ­ÜõÝÞù

­ìÖ­ÜõÝ çëÇù Èõ ? ÖÜëßë ÉäëÚÞõ ±ÞðwÕ ±õäð_ µØëèßHë ±ëÕù.
±×äë
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(±) ÔÞ ÕØùäëâí ±Þ_Ö lõÏí±ù an∑  ±Þõ bn∑  Þë ±ìÛçëß ÜëËõÞí
çßÂëÜHëí (ÖðáÞë)Þí ÀçùËí áÂù ±Þõ çëìÚÖ Àßù.

(Ú) ÃÜõ Öõ Úõ Þí ±ìÛçëßíÖë ÇÇùý Ñ

(1) 1
2 5 10 1

2 3

2+ + + + +
+

+x x x x

n

n

...... .....

(2)
1

1

1

2

1

3

1

! ! !
........

!
........+ + + + +

n

(3) n n
n

4 4

1

1 1+ − −F
H

I
K

=

∞

∑ .

(À) CëëÖ lõÏí  n
x

n
n

n

3

0 4=

∞

∑  Þí ±ìÛçëß ìhëFÝë Üõâäù.

3 (±) ßùáÞð_ ­ÜõÝ áÂù ±Þõ çëìÚÖ Àßù.
(Ú) ÃÜõ Öõ ÚõÞë ÉäëÚ ±ëÕù Ñ

(1) f x xb g = log  ±Þõ g x x xb g = ∈−tan , ,1 1 2  á´ ÚÖëäù Àõ
log

cot

2

31−  Þí ìÀoÜÖ 
3

2
 ±Þõ 3 äEÇõ ±ëäõáí Èõ.

(2) 0 < <a b ÜëËõ çëìÚÖ Àßù Àõ Ñ

  
e

e

b

a

e

ea
b

b
a

< <

(3) log 1+ exe j Þð_ ­×Ü Çëß ÕØ çðÔí x Þí CëëÖÜë_ ìäVÖßHë Àßù.

(À) çëìÚÖ Àßù Ñ

sin cos ............x x x x x= − +2

3

2

15
3 5

±×äë

(À) sin cosx x− Þð_  x − π
4

Þí CëëÖÜë_ ìäVÖßHë Àßù.

4 ÃÜõ Öõ hëHëÞë ÉäëÚ áÂù Ñ
(±) áÓÕíËáÞù ìÞÝÜ áÂù ±Þõ çëìÚÖ Àßù.

(Ú) lim
log

,
x x

x

x
x R

→

+−
−

F
HG

I
KJ ∈ −

1

1

1
1l q Þí ìÀoÜÖ Üõâäù.



(À) lim ,
tan

x

x

x
x

→ +

F
HG

I
KJ >

0

1
0 Þí ìÀoÜÖ Üõâäù.

(Í) ä¿ y x x3 2 3+ =e j Þë ÞìÖìÚ_Øð±ù åùÔù.

(´) ä¿ y x2 3= Þð_ ±ëáõÂÞ ÃðHëÔÜùý çë×õ Àßù.

5 (±) I x dxn
n= z sin  èùÝ, Öù çëìÚÖ Àßù Àõ

I
x x

n

n

n
In

n

n= ⋅ + −−

−
sin cos1

2
1   Öõ Õß×í sin5 x dxz

(Ú) ÃÜõ Öõ ÚõÞë ÉäëÚ ±ëÕù Ñ

(1) çßäëâëÞë áZë ÖßíÀõ  cosx dx
0

2
π

z  Üõâäù.

(2) a ìhëFÝëäëâë ÃùáÀÞð_ ä¿ M²WÌÎâ Üõâäù.

(3) µÕäáÝ 16 9 1442 2x y+ =  Þð_ ÖõÞë ­ÔëÞëZë ±ëçÕëç ÕìßÛþÜHë
Àßëääë×í ßÇëÖí CëÞëÀòìÖÞð_ CëÞÎâ åùÔù.

(4) ìÞÝÖ ç_ÀáÞÞù µÕÝùÃ ÀßíÞõ áZë Üõâäù Ñ

lim ......
n

n

n n

n

n→∞
+

F
HG

I
KJ

+
F
HG

I
KJ

+
F
HG

I
KJ

L

N
M
M

O

Q
P
P1

1
1

2
1

2

2

2

2

2

2

1

6 (±) ìäÀá çÜíÀßHë y x f p g p= +b g b gÞë µÀõáÞí ßíÖ çÜ½äù. FÝë_

p
dy

dx
=  Èõ.

(Ú) ±ëÕõá ìäÀá çÜíÀßHëù µÀõáù Ñ

(1) x xy y dx x y dy2 2 22 0− − − + =e j b g

(2) yp xp ap2 3= + .
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(À) ±ëÕõá ìäÀá çÜíÀßHë µÀõáù Ñ

dy

dx

y

x x
+ =

2 2
1

±×äë

6 (±) ìäÀá çÜíÀßHë dy

dx
Py Qyn+ =  Þë µÀõáÞí ßíÖ çÜ½äù. FÝë_

P ±Þõ Q ±õ xÞë_ ìäÔõÝù Èõ.
(Ú) Àù́  ÕHë Úõ µÀõáù Ñ

(1)
dy

dx
yx y x+ = 3 (2) p x y p y x y2 3 2 0− + + + =b g b g

(3) y px p x= +2 (4) p p2 6 8 0− + =

7 (±) ½õ f D D a g Drb g b g b g= −  ±Þõ g ab g ≠ 0 èùÝ Öù çëìÚÖ Àßù Àõ

1 1

f D
e

D a g D
e

e

g a

x

r
ax

r
ax

ax r

b g b g b g b g=
−

= ⋅
!

±×äë

(±)
1

22 2D a
ax

x

a
ax

+
=cos sin  çëìÚÖ Àßù.

(Ú) ÃÜõ Öõ hëHë µÀõáù Ñ

(1) D y e xx2 31 3+ = +e j cos

(2) x D x D y x x2 2 23 3− + =e j b gsin log

(3) D y x2 31− =e j

(4) D D D y ex3 23 3 1+ + + =e j

(5) D y e xx4 1− = ⋅e j cos .



ENGLISH  VERSION

Instructions : (1) Attempt all questions.
(2) Each question carries equal marks.

1 (a) If y ax b a b= +sin , ,b g  are constants a ≠ 0 then prove that

  y a ax b
n

n Nn
n= + +F

HG
I
KJ ∈sin ,

π
2

.

(b) If x y+ = 1, then prove that  
d

dx

n

n  x y nn ne j = !

y nc y x nc y x xn n n n n− + + + + −− −
1

2 1
2

2 2 2 1b g b g b g{ }..... ...... .

(c) If y x= −tan 1  then find the value of yn 0b g .
OR

1 (a) If y e bx c a b Rax= + ∈sin , ,a f  a ≠ 0 then prove that.

y r e bx c nn
n ax= + +sin φb g  where  r a b

b

a
= + = −2 2 1, tanφ .

(b) Obtain nth derivative of  x e xx2 3 cos  .

(c) If y
x x

=
− −

1

1 2  then prove that F F Fn n n+ += +2 1 where

F
y

nn
n=

0b g
!

2 (a) When is a series an∑  of real terms said to be

convergent ? If a series an∑  is convergent then prove

that  lim
n na

→∞
= 0. Is the converse of this theorem true ?

Give one example.
OR

(a) State and prove the comparison test for the convergence

of the positive term infinite series an∑  and bn∑ .
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(b) Discuss the convergence of any two :

(1) 1
2 5 10 1

2 3

2
+ + + + +

+
+x x x x

n
...... .....

(2)
1

1

1

2

1

3

1

! ! !
........

!
........+ + + + +

n

(3) n n
n

4 4

1

1 1+ − −F
H

I
K

=

∞

∑

(c) Find the radius of convergence of the power series

 
n

x
n

n

n

3

0 4=

∞

∑

3 (a) State and prove Rolle's theorem.
(b) Attempt any two :

(1) Taking f x xb g = log , g x x xb g = ∈−tan , ,1 1 2 . Show

that the value of  
log

cot

2

31−  lies between 
3

2
 and 3

(2) If 0 < <a b then show that

  
e

e

b

a

e

ea
b

b
a

< <

(3) Expand log 1+ exe j in power of x up to first four terms.

(c) Prove that :

sin cos ............x x x x x= − +2

3

2

15
3 5

OR

(c) Explain sin cosx x−  in power of x − π
4

.

4 Attempt any three :
(a) State and prove L' Hospital's rule.

(b) Obtain the value of lim
log

,
x x

x

x
x R

→

+−
−

F
HG

I
KJ ∈ −

1

1

1
1l q



(c) Obtain the values of lim ,
tan

x

x

x
x

→ +

F
HG

I
KJ >

0

1
0

(d) Find the points of inflexion of the curve  y x x3 2 3+ =e j

(e) Sketch the group of the curve y x2 3=  with properties.

5 (a) If I x dxn
n= z sin , then prove that

I
x x

n

n

n
In

n

n= ⋅ + −−

−
sin cos1

2
1

  and hence find sin5 x dxz
(b) Attempt any two :

(1) Evaluate  cosx dx
0

2
π

z  as a limit of sum.

(2) Obtain the curved surface area of the sphere
having radius a.

(3) Find the volume of the solid generated   by the

revolution of the ellipse 16 9 1442 2x y+ =  about its
major axis.

(4) Evaluate the limit using definite integral :

lim ......
n

n

n n

n

n→∞
+

F
HG

I
KJ

+
F
HG

I
KJ

+
F
HG

I
KJ

L

N
M
M

O

Q
P
P1

1
1

2
1

2

2

2

2

2

2

1

6 (a) Explain the method of solving a differential equation

y x f p g p= +b g b g  where p
dy

dx
=  .

(b) Solve the given differential equations :

(1) x xy y dx x y dy2 2 22 0− − − + =e j b g

(2) yp xp ap2 3= +
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(c) Solve the given differential equation

dy

dx

y

x x
+ =

2 2
1

.

OR

6 (a) Explain the method of solving a differential equation

dy

dx
Py Qyn+ =  where P and Q are functions of x.

(b) Solve : (any two)

(1)
dy

dx
yx y x+ = 3

(2) p x y p y x y2 3 2 0− + + + =b g b g

(3) y px p x= +2 (4) p p2 6 8 0− + =

7 (a) If f D D a g D
ra f a f a f= −  and if g ab g ≠ 0 then prove that

1 1

f D
e

D a g D
e

e

g a

x

r
ax

r
ax

ax r

b g b g b g b g=
−

= ⋅
!

OR

(b) Prove : 
1

22 2D a
ax

x

a
ax

+
=cos sin

(b) Solve : (any three)

(1) D y e xx2 31 3+ = +e j cos

(2) x D x D y x x2 2 23 3− + =e j b gsin log

(3) D y x2 31− =e j

(4) D D D y ex3 23 3 1+ + + =e j

(5) D y e xx4 1− = ⋅e j cos

——————
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