
  

MAY 2013 U/ID 4718/PAP 

Time : Three hours Maximum : 100 marks 

SECTION A — (10 × 2 = 20 marks) 

Answer ALL questions. 

Each question carries 2 marks. 

1. If xy 2sin= , then find ny . 

 xy 2sin= GÛÀ ny –IU PõsP. 

2. Find 
dx

dy
given 0222 22 =+++++ cfygxbyhxyax . 

 0222 22 =+++++ cfygxbyhxyax  GÛÀ 
dx

dy
–

PõsP. 

3. What is the curvature of a  

 (a) Circle and 

 (b) Straight line? 

 (A) Ámh® 

 (B) ÷|º÷Põk CÁØÔß ÁøÍÄ GßÚ? 

(8 pages) 
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4. Find the pedal equation of the circle 222 ayx =+ . 

 222 ayx =+  GßÓ Ámhzvß £õua \©ß£õk ¯õx? 

5. Find the equation of envelope of the family of 

straight lines 
m

a
mxy += . 

 
m

a
mxy +=  GßÓ ÷|º÷Põmkz öuõS¨¦US öuõk 

EøÓø¯U Põs. 

6. Find the asymptotes parallel to the axis of 

( )22222 yxcyx +== . 

 ( )22222 yxcyx +== –ß B¯[PÐUQøn¯õÚ 

öuõø»z öuõk ÷PõkPøÍU PõsP. 

7. Evaluate: ∫ − dxx 12 . 

 ©v¨¤kP: ∫ − dxx 12  

8. Evaluate: ∫ dxxlog . 

 ©v¨¤kP: ∫ dxxlog  
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9. Evaluate: ( )∫ ∫ +
3

0

2

0

dydxyxxy . 

 ©v¨¤kP: ( )∫ ∫ +
3

0

2

0

dydxyxxy  

10. Evaluate: ∫ ∫ ∫
1

0

3

0

4

0

dzdydxy . 

 ©v¨¤kP: ∫ ∫ ∫
1

0

3

0

4

0

dzdydxy  

 SECTION B — (5 × 16 = 80 marks)  

Answer ALL questions. 

Each question carries 16 marks. 

11. (a) If xy 1sin−= , prove ( ) 01 12
2 =−− yxyx   

and hence prove 

( ) ( ) 021 2
112

2 =−−− +++ nnnn ynxyyx . 

 (b) Find the maximum and minimum of 

12622 +++ xyx . 

 (A) xy 1sin−=  GÛÀ ( ) 01 12
2 =−− yxyx  

GÚ {ÖÄP. Cuß ‰»® 

( ) ( ) 021 2
112

2 =−−− +++ nnnn ynxyyx GÚ {ÖÄP. 

 (B) 12622 +++ xyx –ß «¨ö£¸ ©ØÖ® «a]Ö 

©v¨¤øÚU Põs. 

Or 
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 (c) If uzyx =++ , uvzy =+ , uvwz = , prove 

that 
( )

( ) vu
wvu

zyx 2

,,

,, =∂
. 

 (d) Find the minimum value of 222 zyx ++  when 

pczbyax =++ . 

 (C) uzyx =++ , uvzy =+ , uvwz =  ©ØÖ® GÛÀ 

( )
( ) vu

wvu

zyx 2

,,

,, =∂
GÚ {ÖÄP. 

 (D) pczbyax =++ GÝ® ÷£õx  
222 zyx ++ –ß «a]Ö ©v¨ø£U Põs. 

12. (a) For the curve ( )tttax sincos +=  and 

( )tttay cossin −= , Show that the radius of 

curvature at the point ‘t’ is at. 

 (b) Find the angle between the curves 

( )θcos1 += ar  and ( )θcos1 −= br . 

 (A) t GßÓ ¦ÒÎ°À ( )tttax sincos += ©ØÖ®  

( )tttay cossin −= GßÓ ÁøÍÁøµ°ß ÁøÍÄ 

Bµ® at GÚ {ÖÄP. 

 (B) ( )θcos1 += ar  ©ØÖ® ( )θcos1 −= br  GßÓ 

ÁøÍÁøµPÐUS Cøh¨£mh ÷Põn® PõsP. 

Or 

[P.T.O.]
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 (c) Prove that the p-r equation of the parabola 

θcos1
2 −=
r

a
 is arp =2 . 

 (d) Find the centre of curvature of the curve 

323 23 −+= xxy  at ( )3,0 − . 

 (C) θcos1
2 −=
r

a
GßÓ £µÁøÍ¯zvß p-r 

\©ß£õk arp =2  GÚ {ÖÄP. 

 (D) ( )3,0 − –À 323 23 −+= xxy GßÓ ÁøÍÁøµUS 

ÁøÍÄø©¯zøuU PõsP. 

13. (a) Find the equation of the evolute of the ellipse 

1
2

2

2

2

=+
b

y

a

x
. 

 (b) Find the asymptotes of the 

0142 223 =+++− yyyxy . 

 (A) 1
2

2

2

2

=+
b

y

a

x
GßÓ }ÒÁmhzvß ÁøÍÄø©¯¨ 

£õøua \©ß£õmiøÚU PõsP. 

 (B) 0142 223 =+++− yyyxy –ß öuõø»z 

öuõk÷PõkPÒ PõsP. 

 Or  



 U/ID 4718/PAP 6

 (c) Find the evoluate of the rectangular 

hyperbola 2cxy = . 

 (d) Find the envelope of 1
2

2

2

2

=+
b

y

a

x
 subject to 

cba =+ , where c is constant. 

 (C) 2cxy = GßÓ ö\ÆÁP Av£µÁøÍ¯zvß 

ÁøÍÄø©¯¨ £õøuø¯U Põs. 

 (D) cba =+ , c J¸ ©õÔ¼ , GÚU 

öPõsk 1
2

2

2

2

=+
b

y

a

x
 Gß£uß ‰kÁøµ°ß 

\©ß£õmiøÚU Põs. 

14. (a) Evaluate:  ∫ −−

+
dx

xx

x

24

43
. 

 (b) Evaluate:  ∫ +

2

0

2cos1

sin
π

dx
x

xx
 

 (A) ©v¨¤kP: ∫ −−

+
dx

xx

x

24

43
 

 (B) ©v¨¤kP: ∫ +

2

0

2cos1

sin
π

dx
x

xx
 

Or 
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 (c) If ∫=
2

0

sin

π

xdxxI n
n , Prove that 

( )
1

2
2

1

−

− 






=−+
n

nn InnI
π

 

 (d) Prove that ( ) ( ) ( )
( )nm

nm
nm

+Γ
ΓΓ=,β . 

 (C) ∫=
2

0

sin

π

xdxxI n
n GÛÀ  

( )
1

2
2

1

−

− 






=−+
n

nn InnI
π

GÚ {ÖÄP. 

 (D) {ÖÄP: ( ) ( ) ( )
( )nm

nm
nm

+Γ
ΓΓ=,β  

15. (a) By changing the order of integration 

evaluate ∫ ∫
a ax

a
x

dxdy

4

0

2

4

2

. 

 (b) Find the area between the parabolas xy 92 =  

and yx 92 = . 
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 (A) ∫ ∫
a ax

a
x

dxdy

4

0

2

4

2

–I Á›ø\ ©õØÔ öuõøP°hø»U 

PnUQkP. 

 (B) yx 92 = ©ØÖ® xy 92 =  BQ¯ 

£µÁøÍ¯[PÐUQøh¨£mh £µ¨£ÍøÁU 
PõsP. 

Or 

 (c) Evaluate ( )∫∫ + dydxyx 22  over the region for 

which yx,  are each 0≥  and 1≤+ yx . 

 (d) Evaluate : ∫ ∫ ∫
− −−1

0

1

0

1

0

2 22
x yx

dxdydzxyz .  

 (C) 1≤+ yx  ©ØÖ® yx, 0≥ BQ¯øÁPÐUS 

Cøh¨£mh £Sv°À ( )∫∫ + dydxyx 22  –I 

PnUQkP. 

 (D) ©v¨¤kP. ∫ ∫ ∫
− −−1

0

1

0

1

0

2 22
x yx

dxdydzxyz . 

––––––––––––––––– 


