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

 ◊Qˆ„a∂ëˆÃ[˝, 2016 C L«X, 2017 
G◊STˆ ( Mathematics ) 

B◊¨K˜Eı YÁPˆy‘] ( Elective ) 
Y“U] Yy ( 1st Paper : Differential Calculus and its 

Geometrical Applications ) 
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) 
x

xf
4cos2

1)(
−

=
 
%„Yl˘Eı◊ªRÙOÃ[˝ Y“aÁÃ[˝ (Range) 

◊XSÔÃ^ EıÃ[˝”X* 3 

 (F) |1||1|)( ++−= xxxf -AÃ[˝ Â_F◊ªJÙy %·¯X EıÃ[˝”X*  

   3 

 (G) AEı◊ªRÙO %„Yl˘Eı 
x

xxf 1sin)( = , 0≠x  

                             = 0,          x = 0 

  AÃ[˝ LXÓ ÂVFÁX Â^ A◊ªRÙO x = 0 ÂTˆ a‹ôˆTˆ ◊Eı‹ô«ˆ   

)0(f ′ -AÃ[˝ %◊ÿôˆ±ºˆ ÂXc˜O* 2 + 2 

2* (Eı) xxf tan)( =  A[˝e n AEı◊ªRÙO W˝XÁ±¡Eı Y…SÔaeFÓÁ* 

Leibnitz-AÃ[˝ =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^, 

 
⎟
⎠
⎞⎜

⎝
⎛=−+− −−

2
sin...)0()0()0( 4

4
2

2
πnfCfCf nnnnn .  

    5 

 (F) xxxf
1

)( = , x > 0 %„Yl˘Eı◊ªRÙO [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ πe  C 
eπ -AÃ[˝ ]„W˝Ó ÂEıÁXÀ◊ªRÙO [˝ c˜w¯Ã[˝ ◊XSÔÃ^ EıÃ[˝”X* 5 

3* (Eı) Eı◊a (Cauchy)-Ã[˝ ]W˝Ó]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 

^◊V [ 0, 1 ] %‹ôˆÃ[˝Á„_ )(xf ′ -AÃ[˝ %◊ÿôˆ±ºˆ UÁ„Eı 

TˆÁc˜„_ Eı◊a-Ã[˝ ]W˝Ó]ÁX =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó Y“]ÁS 

EıÃ[˝”X Â^ x
xf

ff
2

)(
)0()1(

′
=− a]›EıÃ[˝„SÃ[˝ ( 0, 1 ) 

%‹ôˆÃ[˝Á„_ %‹ôˆTˆ AEı◊ªRÙO [˝›L %Á‰ªK˜* 3 + 3 

 (F) 1sin2sin
0 3 =−

→ x
xbxa

x
lim

 
c˜„_, a C b-AÃ[˝ 

]ÁX ◊XSÔÃ^ EıÃ[˝”X* 4 
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4* (Eı) ^◊V yxu =  c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X 
xy

u
yx

u
∂∂

∂=
∂∂

∂ 22
. 

   4 

 (F) θcosrx = , θsinry =  A[˝e r > 0 c˜„_ ÂVFÁX Â^ 

),( yxf -AÃ[˝ Âl˘‰y r
f

r
f

x
f θ

θ
θ sin.cos.

∂
∂

−
∂
∂

=
∂
∂

A[˝e 
r

f
r
f

y
f θ

θ
θ cos.sin.

∂
∂

+
∂
∂

=
∂
∂ . 6 

◊[˝\ˆÁG — Fı 

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

5* Y“]ÁS EıÃ[˝”X Â^ θnar nn cos=  A[˝e θnbr nn sin=

&Ác˜OÃ[˝Á_ V«◊ªRÙO YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ ÊªK˜V Eı„Ã[˝‰ªK˜* 6  

6* axy 42 =  %◊W˝[˝ „w¯Ã[˝ 1=+mylx  AEı◊ªRÙO %◊\ˆ_∂ëˆ c˜„_ 

Y“]ÁS EıÃ[˝”X Â^ 223 2 malmal =+ . 6 

7* Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO XÁ◊\ˆÃ[˝ aÁ„Y„l˘ 12

2

2

2
=+

b

y

a
x

=Y[˝ „w¯Ã[˝ ÂYQˆÁ_ a]›EıÃ[˝S (Pedal equation) c˜„[˝ 

12
2

2
−=

r
a

p
b . 6 

8* Y“]ÁS EıÃ[˝”X Â^ 
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
+=

−
a
x

a
x

eeay
2
1  [˝y‘„Ã[˝FÁÃ[˝ Â^ 

ÂEıÁ„XÁ ◊[˝≥V« ( x, y )-A [˝y‘TˆÁ [˝ÓÁaÁW˝Ô 
a
y2

. 6 

9* 01)()2(2 33 =+−+−+− yxyyxxyyx  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ 

%a›] YUm◊_ ◊XSÔÃ^ EıÃ[˝”X* 6 

10* %◊W˝[˝ w¯ axy 42 = -AÃ[˝ [˝y‘TˆÁ ÂEı≥V–L (evolute) ◊XSÔÃ^ 

EıÃ[˝”X* 6 

◊[˝\ˆÁG — Gı 

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

11* f : A → B A[˝e g : B → C %„Yl˘Eı (◊ªJÙyS) V«◊ªRÙO 1-1 

%„Yl˘Eı c˜„_ Y“]ÁS EıÃ[˝”X Â^ ae„^ÁLEı %„Yl˘Eı g o f  

1-1 c˜„[˝ (AÍEıEı) %„Yl˘Eı (◊ªJÙyS)* 3 

12* )0(f -AÃ[˝ ]ÁX EıTˆ c˜„_, f %„Yl˘Eı◊ªRÙO, Â^FÁ„X 

x
xxxf 2)(

2 −= , 0≠x  •ÁÃ[˝Á aep˚ÁTˆ, 0=x  ◊[˝≥V«„Tˆ 

a‹ôˆTˆ  c˜„[˝ ? 3 

13* ^◊V xxf =)( ,        0 < x < 1 

           x−= 2 ,     21 ≤≤ x  

           
2

2
1 xx −= , x > 2  c˜Ã^ Tˆ„[˝ x = 1 A[˝e        

x = 2 ◊[˝≥V«„Tˆ )(xf ′ -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊Eı ? 3 

14* )(sinsin yaxy +=  c˜„_ Y“]ÁS EıÃ[˝”X Â^ 

a
ya

x
y

sin
)(sin

d
d 2 +

= . 3 

15* Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO [˝ „w¯ %‹ôˆ◊_Ô◊FTˆ %ÁÃ^TˆÁEıÁÃ[˝ Âl˘‰yÃ[˝ 
Âl˘yZı_ YÃ[˝] ([˝ c˜w¯]) c˜„[˝ ^FX %ÁÃ^Tˆ„l˘y◊ªRÙO AEı◊ªRÙO 
[˝GÔ„l˘y* 3 
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16* ÂÃ[˝Á„_Ã[˝ (Rolle) =YYÁVÓ Y“„Ã^ÁG Eı„Ã[˝  

65)( 2 +−= xxxf  %„Yl˘„EıÃ[˝ %‹ôˆÃ[˝Eı_„LÃ[˝                  

[ 0)( =′ xf -AÃ[˝ ] ( 1, 4 ) Ac˜O %‹ôˆÃ[˝Á„_ AEı◊ªRÙO [˝›L 

%Á‰ªK˜, Y“]ÁS EıÃ[˝”X* 3 

17* axeaxy −−= )(  [˝y‘„Ã[˝FÁÃ[˝ c˜OX‰Z¿ıEÀı`X ◊[˝≥V« ◊XSÔÃ^ 

EıÃ[˝”X* 3 

18* 22 )1()2( −=− yyx   [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ◊•◊[˝≥V«Ã[˝ (double 

points) %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊EıXÁ ◊XSÔÃ^ EıÃ[˝”X* 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Find the Range of the function 

x
xf

4cos2
1)(

−
= . 3 

 b) Draw the graph of the function 
|1||1|)( ++−= xxxf . 3 

 c) For the function 
x

xxf 1sin)( = , 0≠x  

                                  = 0,          x = 0 
  show that f is continuous at x = 0 but   

)0(f ′ does not exist. 2 + 2  

2. a) Let xxf tan)( =  and let n be a positive 
integer. Prove, using Leibnitz's theorem, 
that  

       ⎟
⎠
⎞⎜

⎝
⎛=−+− −−

2
sin...)0()0()0( 4

4
2

2
πnfCfCf nnnnn .  

   5 

 b) Use the function xxxf
1

)( = , x > 0 to 
determine the greater of two numbers               
πe  and eπ . 5 

3. a) State Cauchy's Mean Value Theorem.            
If )(xf ′  exists in [ 0, 1 ], then show by 
Cauchy's Mean Value Theorem that 

x
xf

ff
2

)(
)0()1(

′
=−  has at least one 

solution in the interval ( 0, 1 ). 3 + 3 
 b) Obtain the values of a and b so that 

1sin2sin
0 3 =−

→ x
xbxa

x
lim . 4 
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4. a) If yxu = , prove that 
xy

u
yx

u
∂∂

∂=
∂∂

∂ 22
. 4 

 b) If θcosrx = , θsinry =  and r > 0, then 
prove that for the function ),( yxf , 

r
f

r
f

x
f θ

θ
θ sin..cos

∂
∂

−
∂
∂

=
∂
∂  

  and 
r

f
r
f

y
f θ

θ
θ cos.sin.

∂
∂

+
∂
∂

=
∂
∂ . 6 

Group – B 
   Answer any three questions. 6 × 3 = 18 

5. Prove that the curves θnar nn cos=  and 

θnbr nn sin=  cut orthogonally. 6  

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

axy 42 = , then show that 223 2 malmal =+ . 6 

7. Show that the pedal equation of the ellipse 

12

2

2

2
=+

b

y

a
x  with respect to a focus is 

12
2

2
−=

r
a

p
b . 6 

8. Prove that the radius of curvature at any point     

( x, y ) for the curve 
⎟⎟
⎟

⎠

⎞

⎜⎜
⎜

⎝

⎛
+=

−
a
x

a
x

eeay
2
1  is 

a
y2

. 6 

9. Find the asymptotes of the cubic 
01)()2(2 33 =+−+−+− yxyyxxyyx . 6 

10. Find the evolutes of the parabola axy 42 = . 6 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Let f : A → B and g : B → C be two one-one 

mappings. Prove that the composite mapping       
g o f is also one-one. 3 

12. What should be the value of )0(f  so that                       

f defined by x
xxxf 2)(

2 −=  for 0≠x  be 

continuous at x = 0 ? 3 
13. If xxf =)(          for  0 < x < 1 

           x−= 2      for 21 ≤≤ x  

           2
2
1 xx −=  for  x > 2, then  

 does )(xf ′  exist at x = 1 and x = 2 ? 3 

14. If )(sinsin yaxy += , prove that 
a

ya
x
y

sin
)(sin

d
d 2 +

= .  

  3 
15. Show that the maximum rectangle inscribable in 

a circle is a square.  3 
16. Applying Rolle's theorem on the function 

65)( 2 +−= xxxf , prove that 0)( =′ xf  has a 
root in 1 < x < 4. 3 

17. Find the point of inflexion of the curve 
axeaxy −−= )( . 3 

18. Determine the existence of the double points on 
the curve 22 )1()2( −=− yyx . 3 

    


