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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

◊Qˆ„a∂ëˆÃ[˝, 2018 C L«X, 2019 ( December-2018 & June-2019 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

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

Differential Calculus and its Geometric  
Application : 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˜* 
Scientific Calculator [˝Ó[˝c˜ÁÃ[˝ EıÃ[˝Á Eı‰PˆÁÃ[˝\ˆÁ„[˝ ◊X◊bà˘* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. 

The figures in the margin indicate full marks. 
Use of scientific calculator is strictly prohibited. 

◊[˝\ˆÁG — Eı 

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

1. a) 
2
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5)(
xx

xxxf
−−

+−=  %„Yl˘Eı◊ªRÙOÃ[˝ aep˚ÁÃ[˝ 

%á˚_ ◊XSÔÃ^ EıÃ[˝”X* 3 

 b) ^◊V xxf =)( , ^FX 10 << x  

            x−= 2 , ^FX 21 ≤≤ x  

            2
2
1 xx −= , ^FX 2>x , c˜Ã^ 

  Tˆ„[˝ %„Yl˘Eı◊ªRÙO 2=x  ◊[˝≥V«„Tˆ a‹ôˆTˆ ◊EıXÁ YÃ[˝›l˘Á 

EıÃ[˝”X* 3 

 c) ^◊V 
3

sin2sin
0 x

xax
x

lim +
→ -AÃ[˝ %◊ÿôˆ±ºˆ UÁ„Eı 

A[˝e aa›] c˜Ã^, Tˆ„[˝ a-Ã[˝ ]ÁX C ◊_◊]ªRÙO ◊XSÔÃ^ 

EıÃ[˝”X* 2 + 2 

2. a) ^◊V nxxf =)(  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^,  
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 b) xx 2cos3sin21 ++ , ⎟
⎠
⎞⎜

⎝
⎛ ≤≤

2
,0 πx -AÃ[˝ ªJÙÃ[˝] C 

%[˝] ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 + 2 

3. a) _ÓÁGÃ[˝Á„tÃ[˝ ]W˝Ó]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X C Y“]ÁS 

EıÃ[˝”X* 2 + 4 

 b) ]W˝Ó]ÁX =YYÁVÓ )()0()( hfhfhf θ′+= , 

)10( << θ  ÂU„Eı Y“]ÁS EıÃ[˝”X Â^ 
3
1

0
)( =+→h

lim θ , 

^FX xxf sin)( = . 4 

4. a) ^◊V 
x
y

zV 1tan. −=  c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^, 
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 b) %Ã^_Á„Ã[˝Ã[˝ a]HÁTˆ› ◊•ªJÙ_ %„Yl˘Eı a+◊EÔıTˆ 

=YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* ^◊V ⎟
⎠

⎞
⎜
⎝

⎛
=

x
y

fu  c˜Ã^ Tˆ„[˝ 

Y“]ÁS EıÃ[˝”X Â^ 02 22 =++ yyxyxx uyxyuux .  

   2 + 3 

◊[˝\ˆÁG — Fı 

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

5. ^◊V 1=+ mylx  ÂÃ[˝FÁ◊ªRÙO axy 42 =  %◊W˝[˝ „w¯Ã[˝ AEı◊ªRÙO 
%◊\ˆ_∂ëˆ c˜Ã^ Tˆ„[˝ ÂVFÁX Â^, 223 2 malmal =+ . 6 

6. ^◊V
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x  [˝y‘„Ã[˝FÁÃ[˝ Â^-ÂEıÁ„XÁ ◊[˝≥V«       

( x, y )-A %◊·¯Tˆ &`ÔEı, x C y-%l˘ ÂU„Eı 1x C 1y  

ÈVHÔ ◊ªK˜~ Eı„Ã[˝ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^, 1
2

2
1

2

2
1 =+

b

y

a

x
. 6 

7. 222 ayx =−  C 2222 ayx =+  [˝y‘„Ã[˝FÁ•„Ã^Ã[˝ 
%‹ôˆGÔTˆ ÂEıÁS◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 6 

8. Cycloid )sin( θθ += ax , )cos1( θ−= ay -AÃ[˝ =YÃ[˝ 

3
πθ =  ◊[˝≥V«„Tˆ Âa◊ªRÙOÃ[˝ [˝y‘TˆÁ-[˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X* 6 

9. 08)(3)( 222 =+−−− yyxyxx  [˝y‘„Ã[˝FÁÃ[˝ %a›] 
Y„UÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

10. 3/23/23/2 ayx =+  [˝y‘„Ã[˝FÁÃ[˝ Â^-ÂEıÁ„XÁ ◊[˝≥V«             
( x, y )-A Âa◊ªRÙOÃ[˝ [˝y‘TˆÁ ÂEı‰≥V–Ã[˝ ÿöˆÁXÁ·¯ ◊XSÔÃ^ EıÃ[˝”X A[˝e 
A◊ªRÙO ÂU„Eı Âa◊ªRÙOÃ[˝ [˝y‘TˆÁ„Eı≥V–L (Evolute)-AÃ[˝ a]›EıÃ[˝S 
◊XSÔÃ^ EıÃ[˝”X* 3 + 3 

◊[˝\ˆÁG — Gı 

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

11. ^◊V f : A → B A[˝e g : B → C =\ˆ„Ã^ onto %„Yl˘Eı 
c˜Ã^, TˆÁc˜„_ Y“]ÁS EıÃ[˝”X Â^ gof %„Yl˘Eı◊ªRÙOC onto 
%„Yl˘Eı c˜„[˝* 3 

12. ^◊V 2xyx xy =+  c˜Ã^ Tˆ„[˝ 
x
y

d
d  ◊XSÔÃ^ EıÃ[˝”X*  3 

13. ^◊V xyy 210
1

10
1

=+
−

 c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^, 
0100)1( 12

2 =−+− yxyyx . 3 

14. xx
1

-AÃ[˝ ªJÙÃ[˝] [˝Á %[˝] ]ÁX %Á‰ªK˜ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X A[˝e 
Âa◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 3 

15. ÂVFÁX Â^ 
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16. 1
2

2
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−++≡

c
z
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y

a
xu  %„Yl˘Eı◊ªRÙOÃ[˝ AEı◊ªRÙO ◊[˝≥V«          

( a, b, c )-ÂTˆ ⎟⎟
⎠

⎞
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⎝

⎛
0,

2
1,

2
1  ◊V„Eı ◊V`Á-ÂQˆ◊Ã[˝„\ˆ◊ªRÙO\ˆ ◊XSÔÃ^ 

EıÃ[˝”X* 3 

17. 222 )1( ++++ yxyx  %„Yl˘Eı◊ªRÙOÃ[˝ ªJÙÃ[˝] [˝Á %[˝] ]ÁX 
%Á‰ªK˜ ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 3 

18. Y“]ÁS EıÃ[˝”X Â^ 23 3xxy −=  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ( 1, –2 ) 
◊[˝≥V«◊ªRÙO AEı◊ªRÙO c˜OX‰Z¿ıEÀı`X ◊[˝≥V«* 3 
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( English Version ) 

 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Find the domain of definition of the 
function : 

  
2

2

3722

5)(
xx

xxxf
−−

+−= . 3 

 b) If xxf =)( , when 10 << x  

             x−= 2 , when 21 ≤≤ x  

             2
2
1 xx −= , when 2>x , 

  examine whether the function is 
continuous at 2=x . 3 

 c) If 
3

sin2sin
0 x

xax
x

lim +
→  exists and be finite, 

find the value of a and the limit. 2 + 2  

2. a) If nxxf =)( , prove that 
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 b) Find the maximum and minimum values of 

xx 2cos3sin21 ++ , ⎟
⎠
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⎝
⎛ ≤≤

2
,0 πx . 3 + 2 

3. a) State and prove Lagrange's Mean Value 
theorem. 2 + 4 

 b) From the mean value theorem 
)()0()( hfhfhf θ′+= , )10( << θ , show 

that 
3
1

0
)( =+→h

lim θ , when xxf sin)( = . 4 

4. a) If 
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zV 1tan. −= , prove that 
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 b) State Euler's theorem on Homogeneous 
function of two variables. 

  If ⎟
⎠

⎞
⎜
⎝

⎛
=

x
y

fu , show that 

02 22 =++ yyxyxx uyxyuux . 2 + 3 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. If 1=+ mylx  be a normal to the parabola 

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

6. If 11,yx  be the parts of the axes of x and y 

intercepted by the tangent at any point ( x, y )    

to the curve 1
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7. Find the angle of intersection of the curves 
222 ayx =−  and 2222 ayx =+ . 6 

8. Find the radius of curvature at the point 
3
πθ =  

on the cycloid )sin( θθ += ax , )cos1( θ−= ay . 6 

9. Find the asymptotes of the curve 

08)(3)( 222 =+−−− yyxyxx . 6 

10. Find the coordinates of the centre of curvature    

of the curve 3/23/23/2 ayx =+ , at any point      
( x, y ) and hence deduce the equation of its 
evolute. 3 + 3 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. If both the mappings f : A → B and g : B → C be 
onto, then prove that the mapping gof is also 
onto. 3 

12. Find 
x
y

d
d

 if 2xyx xy =+ . 3 

13. If xyy 210
1

10
1

=+
−

, prove that 

0100)1( 12
2 =−+− yxyyx . 3 

14. Examine whether xx
1

 possesses a maximum or 
minimum value and determine the same. 3 

15. Show that 
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16. Find the Directional Derivative of 

1
2

2

2

2

2

2
−++≡

c
z

b

y

a
xu  at the point ( a, b, c ) in the 

direction ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
0,

2
1,

2
1 . 3 

17. Examine for the extreme values of the      

function 222 )1( ++++ yxyx . 3 

18. Prove that the point ( 1, –2 ) is a point of inflexion 

on the curve 23 3xxy −= . 3 

    


