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Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 

%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 
ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 
 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* Eı) Lagrange-AÃ[˝ ]W˝Ó]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X C 

Y“]ÁS EıÃ[˝”X* 6 
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%[˝Eı_ ac˜G ◊XSÔÃ^ EıÃ[˝”X* 4 
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 F) ^◊V 21 )sin( xy −=  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^  
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4* Eı) ^◊V θ= cosrx , θ= sinry c˜Ã^, Y“]ÁS EıÃ[˝”X Â^ 
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∂
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 F) ^◊V 
2xyez = c˜Ã^, Tˆ„[˝ t

z
d
d AÃ[˝ ]ÁX 

2
π=t  ÂTˆ 

◊XSÔÃ^ EıÃ[˝”X ^FX ttx cos= , tty sin= . 4 
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◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* EıFX ◊X‰ªJÙÃ[˝ %„Yl˘Eı◊ªRÙO ªJÙÃ[˝] [˝Á %[˝] ]ÁX YÁ„[˝ ?  

 xbxa 2coscos +   ( a, b > 0 ). 6  

6* Y“]ÁS EıÃ[˝”X Â^ 
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7* xyu =  c˜„_, 2

2

2

2

y
u

x
u

∂

∂+
∂

∂ -AÃ[˝ ]ÁX EıTˆ c˜„[˝ ? 6 

8* )()( 222222 yxayx −=+  [˝y‘◊ªRÙOÃ[˝ ]…_◊[˝≥V«„Tˆ &`ÔEı 

◊XSÔÃ^ EıÃ[˝”X* 6 

9* Y“]ÁS EıÃ[˝”X Â^, )cos1( θ−= ar -AÃ[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô◊ªRÙO 

AÃ[˝ ÂÃ[˝◊QˆÃ^Áa Â\ˆkÙ„Ã[˝Ã[˝ [˝GÔ]…„_Ã[˝ a„Ü a]ÁX«YÁTˆ›* 6 

10* 29)22()( 2 ++=+++ yxyxyx -AÃ[˝ %a›]YUm◊_ 

◊XSÔÃ^ EıÃ[˝”X* 6 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* )(xf  %„Yl˘Eı◊ªRÙOÃ[˝ aep˚ÁÃ[˝ %á˚_◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X 

)7)(13()( xxxf −−= . 3 

12* 0,)21()(
1

≠+= xxxf x  

        0,2 == xe  

 Ac˜O %„Yl˘Eı◊ªRÙO ◊Eı x = 0 ◊[˝≥V«„Tˆ a‹ôˆTˆf ? ^ÁªJÙÁc˜O EıÃ[˝”X* 3 

13* ][1 xx
Lt
→  ◊_◊]ªRÙO◊ªRÙOÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊Eı ? ^◊V UÁ„Eı, Tˆ„[˝ 

]ÁX◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

14* ^◊V ),,( zyxvV =  AEı◊ªRÙO n HÁ„TˆÃ[˝ Âc˜Á„]Á◊L◊XÃ^Áa 

%„Yl˘Eı c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^, x
v
∂
∂

 AEı◊ªRÙO ( 1−n ) 

HÁ„TˆÃ[˝ Âc˜Á„]Á◊L◊XÃ^Áa %„Yl˘Eı* 3 

15* x
xy 1+= -AÃ[˝ Â^ ◊[˝≥V«„Tˆ &`ÔEı◊ªRÙO x %„l˘Ã[˝ a]Á‹ôˆÃ[˝Á_, 

Âac˜O ◊[˝≥V«◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

16* Y“]ÁS EıÃ[˝”X Â^ ◊X∂oˆ◊_◊FTˆ [˝y‘V«◊ªRÙOÃ[˝ ]W˝Ó[˝Tˆfi ÂEıÁS◊ªRÙO a C b 

◊XÃ[˝„Yl˘ :  

 )(sec α+θ= nar nn ,  )(sec β+θ= nbr nn  3 

17* Y“]ÁS EıÃ[˝”X Â^, c
xhcy cos=  [˝y‘◊ªRÙOÃ[˝˝ LXÓ 

c
y2

=ρ , 

Â^FÁ„X ρ  Â^ ÂEıÁX ◊[˝≥V«„Tˆ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô* 3 

18* axy 42 =  %◊W˝[˝ w¯◊ªRÙOÃ[˝ %◊\ˆ_∂ëˆ◊ªRÙO 1=+mylx  c˜„_, 

Y“]ÁS EıÃ[˝”X Â^, 223 2 malmal =+ . 3 
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English Version 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) State and prove Lagrange's Mean Value 

Theorem. 6 

 b) Find  
x

x
x

x
Lt

sin

1sin
0

2

→ . 4 

2. a) Using )( δ−ε  definition, show that the 
function 

  0,1sin)( ≠= x
x

xxf  

           0,0 == x   

  is continuous at x = 0. 6 

 b) Differentiate 
⎟
⎟
⎟

⎠
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⎜
⎜
⎜

⎝

⎛ −+−
x
x 11

tan
2

1  with 

respect to x1tan− . 4 

3. a) Show that xx
x

x <+<
+

)1(log
1  if  x > 0. 6 

 b) If 21 )sin( xy −= , prove that 

0)12()1( 2
12

2 =−+−− ++ nnn ynxynyx , 

n

n
n

x

yy
d

d
= . 4 

4. a) If θ= cosrx , θ= sinry , prove that 

x
rr

x

∂
∂

≠
∂
∂ 1  and 

x

x

∂
θ∂

≠
θ∂
∂ 1 . 6 

 b) If 
2xyez = , ttx cos= , tty sin= , obtain 

t
z

d
d

 at 
2
π=t . 4 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. When does the given function attain its maxima 

or minima ? 

 xbxa 2coscos +   ( a, b > 0 ). 6  

6. Prove that 
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yx

x
Lt

y
Lt
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yx

y
Lt

x
Lt

+
−

→→≠
+
−

→→ 0000 . 6 

7. If xyu = , find the value of 2

2

2

2

y
u

x
u

∂

∂+
∂

∂ . 6 

8. Find the equation of the tangent at origin for 

)()( 222222 yxayx −=+ . 6  

9. Show that the radius of curvature at any point 
on the curve )cos1( θ−= ar  varies as the square 
root of the radius vector. 6 

10. Find the asymptotes of  

 29)22()( 2 ++=+++ yxyxyx . 6 
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Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Find the domain of definition of )(xf  where 

)7)(13()( xxxf −−= . 3 

12. Is the function  

 0,)21()(
1

≠+= xxxf x  

        0,2 == xe  

 continuous at x = 0 ? Verify. 3 

13. Does the limit ][1 xx
Lt
→  exist ? If yes, find it. 3 

14. If ),,( zyxvV =  is a homogeneous function of 

degree n then prove that
 x

v
∂
∂

 is a homogeneous 

function of degree 1−n . 3 

15. Find the point at which the tangent to the curve 

x
xy 1+=  is parallel to the x axis. 3 

16. Prove that the curves )(sec α+θ= nar nn  and 

)(sec β+θ= nbr nn
 intersect at an angle which is 

independent of a and b. 3 

17. For the curve c
xhcy cos= , prove that 

c
y2

=ρ ,   

ρ  is the radius of curvature at any point on the 

curve. 3 

18. If 1=+mylx  is a normal to the parabola 

axy 42 = , then show that 223 2 malmal =+ . 3 
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