
  

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

1. ( )( )212 ++ xx  ø¯ ÁøP°kP. 

 Differentiate ( )( )212 ++ xx . 

2. 
m
amxy +=  GßÓ ÷|º÷Põmiß Sk®£[PÎß uÊÂø¯U 

PõsP, C[S m  Gß£x xøn¯»S. 
 Find the envelop of the family of straight line 

m
amxy += , where m  is the parameter. 

3. ( )czbyaxu ++= sin  GÛÀ 
z
u

∂
∂

 PõsP. 

 If ( )czbyaxu ++= sin  then find
z
u

∂
∂

. 

4. B´»º ÷uØÓzøu GÊxP. 

 State Euler’s theorem. 

5. ( ) dxxx 32 cos  ©v¨¤kP. 

 Evaluate ( ) dxxx 32 cos . 
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6. dxxex  ©v¨¤kP. 

 Evaluate dxxex . 

7. 1 US 
∞

−

0

dxe x  Jk[Pø©Äøh¯x GÚ {ÖÄP. 

 Prove that 
∞

−

0

dxe x  converges to 1. 

8. Põ©õ \õºø£ Áøμ¯Ö. 
 Define Gamma function. 

9.   +

a a

y

dydx
yx

x

0
22

2

 CÀ öuõøP±miß Á›ø\ø¯ ©õØÓÄ®. 

 Change the order of the integration in   +

a a

y

dydx
yx

x

0
22

2

. 

10. ( )  +
a b

dydxyx
0 0

22  ©v¨¤kP.  

 Evaluate ( )  +
a b

dydxyx
0 0

22 . 

PART B — (5 × 4 = 20 marks) 

Answer ALL questions. 

11. ( ) ( )21 2

2

+−
=

xx
xy  GÝ®÷£õx ny  PõsP. 

 Find ny  when ( ) ( )21 2

2

+−
=

xx
xy . 

12. 








−
+= −

yx
yxu

33
1tan  GÛÀ u

y
uy

x
ux 2sin=

∂
∂+

∂
∂

 GÚ {ÖÄP. 

 If 








−
+= −

yx
yxu

33
1tan  then prove that u

y
uy

x
ux 2sin=

∂
∂+

∂
∂

. 
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13.  +
dx

x
x

5

2

 ©v¨¤kP. 

 Evaluate  +
dx

x
x

5

2

. 

14. ( ) ( )mnnm ,, ββ =  GÚ {ÖÄP. 

 Prove that ( ) ( )mnnm ,, ββ = . 

15. ( ) 
−

+
a xax

dydxyx
2

0

2

0

22

2

 x¸Á B¯zöuõø»PÎÀ 

öuõøP±miß Á›ø\ø¯ ©õØÔ ©v¨¤kP. 

 By changing into polar coordinates, evaluate the integral 

( ) 
−

+
a xax

dydxyx
2

0

2

0

22

2

. 

PART C — (5 × 8 = 40 marks) 
Answer ALL questions. 

16. 12

2

2

2

=+
b
y

a
x

 }ÒÁmhzvß ÁøÍ ö\[÷Põmkz uÊÂø¯U 

PõsP. 

 Find the evolute of the ellipse 12

2

2

2

=+
b
y

a
x

.  

17. ( ) 44222 yxyx +−−  US «¨ö£¸ ©ØÖ® «a]Ö 
©v¨¦PøÍU PõsP. 

 Find the maximum and minimum values of 
( ) 44222 yxyx +−− . 

18. n  Cμmøh C»US GsnõP C¸US®÷£õx 

 −
−−=

2

0
22

1
2
3

.
1

cos

π

π


n
n

n
nxdxn  GÚ {ÖÄP. 

 Prove that  −
−−=

2

0
22

1
2
3

.
1

cos

π

π


n
n

n
nxdxn  if n  is even 

number. 
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19. ( )
( )nm

nmnm
+

=,β  GÚ {ÖÄP. 

 Prove that ( )
( )nm

nmnm
+

=,β . 

20. 2222 azyx =++  ÷PõÍzvß ÷|º©øÓ |õÀÁøμ GkzxU 

öPõsk  dzdydxxyz  ø¯ ©v¨¤kP. 

 Evaluate  dzdydxxyz  taken through the positive 

quadrant of the sphere 2222 azyx =++ . 

21. HuõÁöuõ¸ ¦ÒÎ t  CÀ 
( ) ( )tttaytttax cossin;sincos −=+=  ÁøÍÁøμ°ß Bμ 

ÁøÍøÁU PõsP. 

 Find the radius of the curvature of the curve 
( ) ( )tttaytttax cossin;sincos −=+=  at any point t . 

22. ( ) 2
1

222 −
++= zyxV  GÛÀ 02

2

2

2

2

2

=
∂
∂+

∂
∂+

∂
∂

z
V

y
V

x
V

 GÚ 

{ÖÄP. 

 If ( ) 2
1

222 −
++= zyxV  then show that 

02

2

2

2

2

2

=
∂
∂+

∂
∂+

∂
∂

z
V

y
V

x
V

. 

23.  
−a xa

a
x

dyxydx
0

2

2

 öuõøP±miß Á›ø\ø¯ ©õØÓÄ® ©ØÖ® 

Aøu ©v¨¥kP. 

 Change the order of integration in the integral 

 
−a xa

a
x

dyxydx
0

2

2

 and evaluate it. 

—————— 


