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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
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B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
Y“U] Yy ( 1st Paper ) 

Differential Calculus and its Geometrical 
Applications : EMT-1 

a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  

Y…SÔ]ÁX  f 50 (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) ÂVFÁX Â^ 
x

xxf 1)( −= , x > 0, x-AÃ[˝  y‘][˝W˝Ô]ÁX 

%„Yl˘Eı  A[˝e  
x

xxg −= 1)( ,   x > 0,    x-AÃ[˝  

y‘]l˘›Ã^]ÁX %„Yl˘Eı* 3 

 (F) ◊XSÔÃ^ EıÃ[˝”X :
 21

)1(sin
1 x

x
x
lim

−

−
→ . 3 

 (G) 
x
x

xf
||

)( =
 

%„Yl˘Eı◊ªRÙOÃ[˝ Â_F◊ªJÙy %·¯X EıÃ[˝”X 

A[˝e AÃ[˝ ÂU„Eı x = 0 ◊[˝≥V«„Tˆ )( xf  a‹ôˆTˆ ◊EıXÁ 
YÃ[˝›l˘Á EıÃ[˝”X* 2 + 2 

2* (Eı) _Ác˜O[˝◊Xda-AÃ[˝ =YYÁVÓ◊ªRÙOÃ[˝ ◊[˝[˝ ◊Tˆ ◊VX A[˝e Y“]ÁS 
EıÃ[˝”X* 5 

 (F) ^◊V )cos10(cos 1 xy −=  c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X 

1112
2 21)1( xyyx =− . ( AFÁ„X 

n

n

n x

y
y

d

d
= ) 5 

3* (Eı) ÂÃ[˝Á„_Ã[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e ÂÃ[˝Á„_Ã[˝ 
=YYÁ„VÓÃ[˝ LÓÁ◊]◊TˆEı TˆÁdY^Ô [˝ÓÁFÓÁ EıÃ[˝”X* 4 

 (F) ÂÃ[˝Á„_Ã[˝ =YYÁVÓ Y“„Ã^ÁG Eı„Ã[˝ 
144)( 23 −−+= xxxxf  %„Yl˘Eı◊ªRÙOÃ[˝ 

%‹ôˆÃ[˝Eı_„LÃ[˝, (–1,1) %‹ôˆÃ[˝Á„_, %‹ôˆTˆ AEı◊ªRÙO [˝›L 
%Á‰ªK˜ Y“]ÁS EıÃ[˝”X* 3 

 (G) ^◊V ÂEıÁXC %‹ôˆÃ[˝Á„_Ã[˝ aEı_ ]ÁX x-AÃ[˝ LXÓ 
0)( =′ xf  c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ B %‹ôˆÃ[˝Á„_ )( xf

AEı◊ªRÙO W˝–”[˝Eı* 3 

4* (Eı) xyzeu =  c˜„_ Y“]ÁS EıÃ[˝”X Â^ 
xyzezyxxyz

zyx
u )31( 2223

++=
∂∂∂

∂ . 5 

 (F) ^◊V 
y
xy

x
y

xu 11 tansin −− +=
 
c˜Ã^, Tˆ„[˝ (1,1) 

◊[˝≥V«„Tˆ 
y
uy

x
ux

∂
∂+

∂
∂ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 
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◊[˝\ˆÁG — Fı 

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

5* Y“]ÁS EıÃ[˝”X 122 =+ byax  A[˝e 122 =′+′ ybxa

YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ ÊªK˜V EıÃ[˝„[˝ ^◊V 
bbaa ′−=′− 1111

 
c˜Ã^* 6 

6* ^◊V αα sincos yxp +=  ÂÃ[˝FÁ◊ªRÙO 

111 =⎟
⎠

⎞
⎜
⎝

⎛
+⎟

⎠
⎞⎜

⎝
⎛ −− n

n
n
n

b
y

a
x  [˝y‘„Ã[˝FÁ„Eı &`Ô Eı„Ã[˝ Tˆ„[˝ 

Y“]ÁS EıÃ[˝”X Â^, nnn bap )sin()cos( αα += . 6 

7* ÂVFÁX Â^ θcos2ar =  [˝ „w¯Ã[˝ =Y◊Ã[˝◊ÿöˆTˆ ÂEıÁX ◊[˝≥V«Ã[˝ 
aÁ„Y„l˘ Âa◊ªRÙOÃ[˝ ÂYQˆÁ_ a]›EıÃ[˝S 22 rpa = . 6 

8* 22 2 yxyxxy ++=−  Eı◊SEı◊ªRÙOÃ[˝ ]…_◊[˝≥V«„Tˆ Âa◊ªRÙOÃ[˝ 
[˝y‘TˆÁ [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X* 6 

9* 1=+
b
y

a
x

 
%◊W˝[˝ w¯ Y◊Ã[˝[˝Á„Ã[˝Ã[˝ Y◊Ã[˝&`Ô„EıÃ[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X 2kab = , a C b ªJÙ_]ÁX YÓÁÃ[˝Á◊]ªRÙOÁÃ[˝ 
(k AEı◊ªRÙO W˝–”[˝Eı)* 6 

10* Y“]ÁS EıÃ[˝”X Â^ 
0145 224224 =+++−++− yxyxyyxx  

[˝y‘„Ã[˝FÁÃ[˝ %a›] YUm◊_, [˝y‘„Ã[˝FÁÃ[˝ a„Ü Â^ aEı_ ◊[˝≥V«„Tˆ 
ÊªK˜V Eı„Ã[˝ TˆÁÃ[˝Á AEı◊ªRÙO a]YÃ[˝Á[˝ „w¯Ã[˝ =YÃ[˝ %[˝◊ÿöˆTˆ* 6 

◊[˝\ˆÁG — Gı 

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

11* Â^ ÂEıÁX ◊TˆX◊ªRÙO %„Yl˘Eı f, g, h -AÃ[˝ Âl˘‰y ^◊V                  
f : A → B, g : B → C A[˝e h : C → D c˜Ã^ (A,B,C,D 
m◊_ ÂaªRÙO),TˆÁc˜„_ Y“]ÁS EıÃ[˝”X )()( fogohfogoh = .3 

12* ÂVFÁX Â^, 
2
1

)2cos1(
tan22tan

0 2
=

−

−
→ x

xxxx
x

lim . 3 

13* ^◊V  

                ,
33

yx
yx

−
+  ^FX yx ≠  

                    ,0       ^FX yx =  
 c˜Ã^, Tˆ„[˝ ),()0,0(),( yxfyx

lim
→ -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊EıXÁ 

YÃ[˝›l˘Á EıÃ[˝”X* 3 

14* ^◊V 12 22 =++ byhxyax , ÂVFÁX Â^ 

3

2

2

2

)(d

d

byhx
abh

x

y

+

−= . 3 

15* Y“]ÁS EıÃ[˝”X Â^ x-AÃ[˝ aEı_ W˝XÁ±¡Eı ]Á„XÃ[˝ LXÓ 

x
xx
+

>+
1

)1(log . 3 

16* ^◊V )(
2

)0()0()(
2

hfhfhfhf θ′′+′+=
 
c˜Ã^, 

10 << θ , Tˆ„[˝ θ -Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X ^FX h = 1 A[˝e 
2/5)1()( xxf −= . 3 

17* 3/2)2(34)( −−= xxf  %„Yl˘Eı◊ªRÙOÃ[˝ x = 2 ◊[˝≥V«„Tˆ 
ªJÙÃ[˝] C %[˝] ]ÁX %Á‰ªK˜ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 3 

18* 5)2(63 −=− xy  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ÂEıÁ„XÁ c˜OXÀ‰Z¿ıEÀı`X ◊[˝≥V« 
%Á‰ªK˜ ◊EıXÁ ◊XSÔÃ^ EıÃ[˝”X* 3 

 
 
 
 
 
 
 

f ( x,  y ) =
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( English Version ) 

 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Show that the function 
x

xxf 1)( −= , x > 0 

is a monotonic increasing function of x and 

the function 
x

xxg −= 1)( , x > 0 is a 

monotonic decreasing function of x. 3 

 b) Find 
21

)1(sin
1 x

x
x
lim

−

−
→ . 3 

 c) Draw the graph of 
x
x

xf
||

)( =  and hence 

examine whether )( xf  is continuous at      
x = 0. 2 + 2  

2. a) State and prove Leibnitz's theorem. 5 

 b) If )cos10(cos 1 xy −= , prove that 

1112
2 21)1( xyyx =− . ( Here 

n

n

n x

y
y

d

d
= ) 5 

3. a) State Rolle's theorem and give its 
Geometrical Interpretation. 4 

 b) Applying Rolle's theorem prove that,          

for the function 144)( 23 −−+= xxxxf , 

0)( =′ xf  has at least one root in (–1,1). 3 

 c) If 0)( =′ xf  for all values of x in an 

interval, then )( xf  is constant in that 
interval. 3 

4. a) If xyzeu = , prove that 

xyzezyxxyz
zyx

u )31( 2223
++=

∂∂∂
∂ . 5 

 b) If 
y
xy

x
y

xu 11 tansin −− += , find the value 

of 
y
uy

x
ux

∂
∂+

∂
∂  at (1,1). 5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Prove that the curves 122 =+ byax  and 

122 =′+′ ybxa  will cut orthogonally if 

bbaa ′−=′− 1111 . 6  

6. If αα sincos yxp +=  touches the curve 

111 =⎟
⎠

⎞
⎜
⎝

⎛
+⎟

⎠
⎞⎜

⎝
⎛ −− n

n
n
n

b
y

a
x , then prove that 

nnn bap )sin()cos( αα += . 6 

7. Prove that the pedal equation of the circle 
θcos2ar = , with regard to a point on its 

circumference, is 22 rpa = . 6 
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8. Find the radius of curvature at the origin of the 

conic 22 2 yxyxxy ++=− . 6 

9. Find the envelope of the parabola 1=+
b
y

a
x , 

where 2kab = , a and b being variable 
parameters (k is a constant). 6 

10. Prove that the points of intersection of the 
asymptotes  of 

0145 224224 =+++−++− yxyxyyxx   

 with the curve lie on a rectangular hyperbola.  

   6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. For any three functions f, g, h, if f : A → B,          
g : B → C and h : C → D, ( A,B,C,D are sets) then 
prove that )()( fogohfogoh = . 3 

12. Show that 
2
1

)2cos1(
tan22tan

0 2
=

−

−
→ x

xxxx
x

lim . 3 

13. If f ( x,  y ) = 
⎪⎩

⎪
⎨

⎧

=

≠
−
+

yx

yx
yx
yx

when,0

when,
33

  

 then examine whether ),()0,0(),( yxfyx
lim
→  

exists. 3 

14. If 12 22 =++ byhxyax , show that 

3

2

2

2

)(d

d

byhx
abh

x

y

+

−= . 3 

15. Prove that 
x

xx
+

>+
1

)1(log , for all x > 0. 3 

16. If )(
2

)0()0()(
2

hfhfhfhf θ′′+′+= , 10 << θ , 

then find θ  when h = 1 and 2/5)1()( xxf −= . 3 

17. Examine the function 3/2)2(34)( −−= xxf  for 
maxima and minima at x = 2. 3 

18. Find, if there is any point of inflexion, on the 

curve 5)2(63 −=− xy . 3 

    


