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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2012 C L«X, 2013 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

Y“U] Yy ( 1st Paper : Differential Calculus and its 
Geometrical Application ) 

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

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) ^◊V lxfax
Lt =→ )(  A[˝e mxgax

Lt =→ )(  c˜Ã^ 

A[˝e ^◊V )()( xgxf <  Ac˜O %a]TˆÁ◊ªRÙO       

ax =  ◊[˝≥V«Ã[˝ [˝◊L¤Tˆ aÁ]›„YÓ aTˆÓ c˜Ã^, Tˆ„[˝ ÂVFÁX 

Â^, ml ≤ . 5  

 (F) Y“]ÁS EıÃ[˝”X Â^, ][)( xxf = , x-AÃ[˝ ÂEıÁX Y…SÔ 

]Á„X a‹ôˆTˆ XÃ^* 5  

2* (Eı) ÂÃ[˝Á„_Ã[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Y“]ÁS Eı„Ã[˝ 

ÂVFÁX*ı 5 

 (F) ÂÃ[˝Á„_Ã[˝ =YYÁVÓ◊ªRÙO ◊Eı xxf tan)( =  Ac˜O 

%„Yl˘Eı◊ªRÙOÃ[˝ LXÓ Y“„^ÁLÓ, ^FX ],0[ π∈x  ?
 

5 

3* (Eı) ]ÁX ◊XSÔÃ^ EıÃ[˝”X xxx
Lt tan2)sin(0→   5  

 (F) xy yx =  c˜„_ 
x
y

d
d

 ◊XSÔÃ^ EıÃ[˝”X*  5  

4* (Eı) ^◊V 
y
xy

x
yxyxf 1212 tantan),( −− −=      

     0)0,(),0( == xfyf  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X 

Â^, xyyx ff =  a+EÔı◊ªRÙO ),( yx -AÃ[˝ a[˝ ]Á„XÃ[˝ 

LXÓ aTˆÓ £W˝« )0,0(  ◊[˝≥V«„Tˆ aTˆÓ XÃ^* 5 

 (F) ^◊V )/(),( 22 yxyxyxz +=  c˜Ã^, Tˆ„[˝ %Ã^_Á„Ã[˝Ã[˝ 

=YYÁVÓ Y“„Ã^ÁG Eı„Ã[˝ [˝Á %XÓ =YÁ„Ã^ ÂVFÁX Â^, 

z
y
zy

x
zx 3=

∂
∂

+
∂
∂  5 

 ◊[˝\ˆÁG — Fı 

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

5*  Y“Vw¯ [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ]…_◊[˝≥V«GÁ]› &`Ô„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X : 022 =+++ byaxyx  
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6* Y“]ÁS EıÃ[˝”X Â^, nnmnm ykx 2−+ =  [˝y‘◊ªRÙOÃ[˝ LXÓ 

=Y&`Ô„EıÃ[˝ m -Tˆ] HÁTˆ, =Y%◊\ˆ_„∂ëˆÃ[˝ n -Tˆ] HÁ„TˆÃ[˝ 

a]ÁX«YÁTˆ›* (m-th power of the subtangent varies 
as the n-th power of the subnormal) 

7* θ= cos6r  A[˝e )cos1(2 θ+=r  Â^ ◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝ 

Âac˜O ◊[˝≥V«„Tˆ Ac˜O [˝y‘„Ã[˝FÁV«◊ªRÙOÃ[˝ %‹ôˆGÔTˆ ÂEıÁS EıTˆ ? 

8* 0322 =−− xyxy  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ %a›]YUm◊_ ◊XSÔÃ^ 

EıÃ[˝”X*  

9* 12

2

2

2
=+

b
y

a
x  Y◊Ã[˝[˝Á„Ã[˝Ã[˝ Y◊Ã[˝&`ÔEı envelope ◊XSÔÃ^ 

EıÃ[˝”X, Â^FÁ„X a C b Y“ÁªJÙ_ (parameter), 
nnn cba =+  ( c AEı◊ªRÙO W˝–”[˝Eı ) a+EÔı◊ªRÙO„Eı ◊aà˘ Eı„Ã[˝* 

ı10* 1)(
2
−= xexf  %„Yl˘Eı◊ªRÙOÃ[˝ ªJÙÃ[˝] ]ÁX ◊XSÔÃ^ EıÃ[˝”X*  

◊[˝\ˆÁG — Gı 

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

11* ^◊V 
34

1)(
2 +−

=
xx

xf  c˜Ã^, Tˆ„[˝ x-AÃ[˝ aep˚ÁÃ[˝ 

%á˚ˆ_◊ªRÙO (Domain of Definition) ◊XSÔÃ^ EıÃ[˝”X* 

12* ^◊V y
qpx
dqxxf =

−
+

=)( c˜Ã^, Tˆ„[˝ )(yf  ◊XSÔÃ^ EıÃ[˝”X* 

13* ÂVCÃ^Á %Á‰ªK˜ 3=+ yx , 
yx
369

+ -AÃ[˝ ªJÙÃ[˝] C %[˝] ]ÁX 

◊XSÔÃ^ EıÃ[˝”X* 

14* ^◊V ⎟
⎠
⎞

⎜
⎝
⎛ ++= 21log xxy  c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^, 

0
d
d

d
d)1( 2

2
2 =++

x
yx

x
yx ı 

15* Y“]ÁS EıÃ[˝”X Â^, ⎟
⎠
⎞

⎜
⎝
⎛ aa

2
3,

2
3 ◊[˝≥V«„Tˆ axyyx 333 =+  

[˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ [˝y‘TˆÁ [˝ÓÁaÁ„W˝ÔÃ[˝ aÁeFÓ]ÁX (numerical 

value) c˜„[˝ 16/23 a  

16* )1(log)( xxf e += -AÃ[˝ LXÓ ]ÓÁEı_◊Ã[˝X aa›] Ê`“S›◊ªRÙO 

◊_F«X, ^FX x > 1 

17* ÊªRÙO_„Ã[˝Ã[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* AÃ[˝ Eı◊aÃ[˝ %[˝„`b Ã[˝÷Y◊ªRÙO 

(Cauchy's Remainder) ◊_F«X* 

18* a]HÁTˆ› %„Yl˘Eı EıÁ„Eı [˝„_ ? ◊•Tˆ›Ã^ y‘„]Ã[˝ a]HÁTˆ› 

%„Yl˘„EıÃ[˝ Âl˘‰y %Ã^_Á„Ã[˝Ã[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 
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English Version 
Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) If lxfax
Lt =→ )(

 
and mxgax

Lt =→ )(
 
and 

)()( xgxf <  in the deleted neighbourhood 

of the point ax =  then show that ml ≤ . 5 
 b) Prove that ][)( xxf = , is not continuous for 

any integer value of x. 5 
2. a) State and prove Rolle's theorem. 5 
 b) Is Rolle's theorem applicable for 

xxf tan)( =  in the interval ],0[ π∈x  ? 5 

3. a) Find the value of xxx
Lt tan2)sin(0→ . 5 

 b) Find 
x
y

d
d

 when xy yx = . 5 

4. a) If 
y
xy

x
yxyxf 1212 tantan),( −− −= , 

0)0,(),0( == xfyf  then prove that 

xyyx ff = , for all values of ),( yx  except at 

the point )0,0( . 5 

 b) If )/(),( 22 yxyxyxz += , then show (by 

Euler's theorem or otherwise) that  

  
z

y
zy

x
zx 3=

∂
∂

+
∂
∂

 
5 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Find the tangent at the origin for the curve  

 022 =+++ byaxyx   

6. Prove that for the curve nnmnm ykx 2−+ = , the    
m-th power of the subtangent varies as the n-th 
power of the subnormal. 

7. Find the angle of intersection of the curves 
θ= cos6r  and )cos1(2 θ+=r . 

8. Find the asymptotes of the curve  

 0322 =−− xyxy   
9. Find the envelope of the family of curves 

12

2

2

2
=+

b
y

a
x , where a and b are parameters, and 

given that nnn cba =+  (where c is a constant). 

10. Find the maxima of 1)(
2
−= xexf . 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Find the domain of definition of x for the function 

34

1)(
2 +−

=
xx

xf . 

12. If y
qpx
dqxxf =

−
+

=)( , then find )(yf . 
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13. Given that 3=+ yx , find the maxima and 

minima of 
yx
369

+ . 

14. If ⎟
⎠
⎞

⎜
⎝
⎛ ++= 21log xxy , then prove that 

0
d
d

d
d)1( 2

2
2 =++

x
yx

x
yx . 

15. Prove that the numerical value of the radius of 

curvature of the curve axyyx 333 =+  at the 

point ⎟
⎠
⎞

⎜
⎝
⎛ aa

2
3,

2
3

 
is 16/23 a . 

16. Find the Malclaurin's finite series for x > 1 for the 

function )1(log)( xxf e += . 

17. State Taylor's theorem. Find its Cauchy's form of 

remainder.  

18. What is meant by a homogeneous function ? 

State Euler's theorem for homogeneous function 

of order two. 

    


