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

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 
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) ^«GΩ C %^«GΩ x-%„Yl˘„EıÃ[˝ aep˚Á ◊VX* AEı◊ªRÙO 

%„Yl˘„EıÃ[˝ =VÁc˜Ã[˝S ◊VX ^Á ^«GΩ [˝Á %^«GΩ ÂEıÁ„XÁ◊ªRÙOc˜O 

XÃ^* 

  [˝ c˜w¯] Y…SÔaeFÓÁ %„Yl˘Eı (greatest integer 

function) ][)( xxf = -AÃ[˝ Â_F◊ªJÙy %·¯X EıÃ[˝”X* 

   2 + 1 + 3 

 (F) ^◊V 3)( =af , 2)( =′ af , 2)( −=ag   A[˝e 

5)( =′ ag  c˜Ã^, TˆÁc˜„_ 

ax
xfagafxg

ax
lim

−
−

→
)().()().( -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X*ı 4  

2* (Eı) _Ác˜O[˝◊Xda (Leibnitz)-AÃ[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* 

xxy n log.1−=  c˜„_, Y“]ÁS EıÃ[˝”X Â^ 

x
nyn

)!1( −
= . 2 + 4 

 (F) Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO [˝ „w¯ %‹ôˆ◊_Ô◊FTˆ [˝ c˜w¯] 

◊≈y\«ˆL◊ªRÙO a][˝Áß ◊≈y\«ˆL c˜„[˝* 4 

3* (Eı) _ÓÁGÃ[˝Át (Lagrange)-AÃ[˝ ]W˝Ó]ÁX =YYÁVÓ◊ªRÙOÃ[˝ 

◊[˝[˝ ◊Tˆ ◊VX* 

  ÂEıÁ„XÁ AEı %‹ôˆÃ[˝Á„_ x-AÃ[˝ aEı_ [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ 

0)( =′ xf  c˜„_, Y“]ÁS EıÃ[˝”X Â^ B %‹ôˆÃ[˝Á„_ )( xf

%„Yl˘Eı◊ªRÙO W˝–”[˝Eı* 2 + 4 

 (F) ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 
⎭
⎬
⎫

⎩
⎨
⎧ −

−→ xx
x

x
lim

log
1

11 . 4 

4* (Eı) ^◊V 
24

2
),(

yx

yx
yxf

+
= , ^FX 022 ≠+ yx  

A[˝e 0)0,0( =f  c˜Ã^ Tˆ„[˝ 

),()0,0(),( yxfyx
lim
→ -AÃ[˝ %◊ÿôˆ±ºˆ %Á‰ªK˜ ◊EıXÁ 

YÃ[˝›l˘Á EıÃ[˝”X* 4 
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 (F) ^◊V ⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛= −−

y
xyx

yxu 11 tansin  c˜Ã^, Tˆ„[˝     

( 1, 1 ) ◊[˝≥V«„Tˆ y
uyx

ux
∂
∂+

∂
∂ -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X*
 

6 

◊[˝\ˆÁG — Fı 

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

5* 122 =+ byax  A[˝e 122 =′+′ ybxa  Eı◊SEı V«◊ªRÙO 

YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ ÊªK˜V EıÃ[˝„[˝ TˆÁÃ[˝ `Tˆ¤ ◊XSÔÃ^ EıÃ[˝”X*  

6* ^◊V nmylx =+  aÃ[˝_„Ã[˝FÁ◊ªRÙO 1=+ p

p

p

p

b

y

a
x  

[˝y‘„Ã[˝FÁ◊ªRÙO„Eı &`Ô Eı„Ã[˝ Tˆ„[˝ ÂVFÁX Â^,  

111 )()( −−− =+ p
p

p
p

p
p

nbmal , 1≠p . 

7* 32 )( axby +=  [˝y‘„Ã[˝FÁÃ[˝ Â^ ÂEıÁ„XÁ ◊[˝≥V«„Tˆ Y“]ÁS 

EıÃ[˝”X, (=Y&`Ô„EıÃ[˝ ÈVHÔÓ) 2  ∝  (=Y-%◊\ˆ_„∂ëˆÃ[˝ ÈVHÔÓ)* 

8* ÂVFÁX Â^, 12

2

2

2
=+

b

y

a
x  =Y[˝ „w¯Ã[˝ YÃ[˝Á„l˘Ã[˝ AEı◊ªRÙO Y“Á‹ôˆ 

◊[˝≥V«„Tˆ, =c˜ÁÃ[˝ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô, =Y[˝ w¯◊ªRÙOÃ[˝ XÁ◊\ˆ_„∂ëˆÃ[˝ ÈV„HÔÓÃ[˝ 

%„W˝ÔEı* 

9* ÂVFÁX Â^, 0752 232 =−+−− xayyyx  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ 

%a›]YUm◊_ 2a  Âl˘yZı_◊[˝◊`rÙ AEı◊ªRÙO ◊≈y\«ˆL GPˆX Eı„Ã[˝* 

10* cyx =+ θθ 33 cosecsec , ( θ  c˜‰¨K˜ YÓÁÃ[˝Á◊]ªRÙOÁÃ[˝ ) 

aÃ[˝_„Ã[˝FÁ Y◊Ã[˝[˝Á„Ã[˝Ã[˝ Y◊Ã[˝&`ÔEı ◊XSÔÃ^ EıÃ[˝”X* 

◊[˝\ˆÁG — Gı 

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

11* ÂVCÃ^Á %Á‰ªK˜ RA =  [˝Áÿôˆ[˝ aeFÓÁÃ[˝ ÂaªRÙO, 

}11|{ <<−∈= yRyB . ÂVFÁX Â^ BAf →:  A[˝e 

1
)(

2 +
==

x

xxfy  %„Yl˘Eı◊ªRÙO AEı-AEı a∂ëˆμ˘^«N˛ 

A[˝e %XÀªR«ÙO (onto) %„Yl˘Eı* 

12* aEı_ [˝Áÿôˆ[˝ ]ÁX x A[˝e y-AÃ[˝ LXÓ f %„Yl˘Eı◊ªRÙO ^◊V 

)()()( yfxfyxf +=+  a+EÔı ◊aà˘ Eı„Ã[˝, Tˆ„[˝ Y“]ÁS 

EıÃ[˝”X Â^, (i) 0)0( =f , (ii) )()( xfxf −=−  A[˝e     

(iii) kxxf =)( ,  

 Â^FÁ„X kf =)1(  A[˝e x AEı◊ªRÙO Â^ ÂEıÁ„XÁ Y…SÔaeFÓÁ* 

13* x = 0 ◊[˝≥V«„Tˆ ◊X∂oˆ◊_◊FTˆ %„Yl˘Eı◊ªRÙO a‹ôˆTˆ ◊EıXÁ %Á„_ÁªJÙXÁ 

EıÃ[˝”X : 

                   ,3
tan2

x
x  0≠x  

                       ,
3
2     0=x  

14* 
2

2

1
1sin

x
xu

+

−=  A[˝e 
21

2tan
x
xv

−
= c˜„_ v

u
d
d  ◊XSÔÃ^ 

EıÃ[˝”X* 

f ( x ) = 
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15* x-AÃ[˝ ÂEıÁXÀ ]ÁX (range of values of x )-AÃ[˝ LXÓ 

31292)( 23 −+−= xxxxf  %„Yl˘Eı◊ªRÙO y‘]‚—˜Áa]ÁX 

c˜„[˝ ^FX x-AÃ[˝ ]ÁX y‘][˝W˝Ô]ÁX ? 

16* )3)(1()( −−= xxxxf  %„Yl˘Eı◊ªRÙO„Tˆ [ 0, 4 ] %‹ôˆÃ[˝Á„_ 

_ÓÁGÃ[˝Á„tÃ[˝ ]W˝Ó]ÁX =YYÁVÓ Y“„Ã^ÁG EıÃ[˝Á ^ÁÃ^ ◊EıXÁ 

%Á„_ÁªJÙXÁ EıÃ[˝”X* 

17* Y“]ÁS EıÃ[˝”X Â^, 23 3xxy −=  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝          

)2,1( −  ◊[˝≥V«◊ªRÙO AEı◊ªRÙO c˜OX‰Z¿ıEı`X ◊[˝≥V«* 

18* ^◊V    (i)  )(xf , ],[ haha +−  %‹ôˆÃ[˝Á„_ a‹ôˆTˆ c˜Ã^,                  

       (ii)  ),( haha +−  %‹ôˆÃ[˝Á„_ )(xf ′ -AÃ[˝ %◊ÿôˆ±ºˆ UÁ„Eı, 

)0( >h  A[˝e (iii) )(af ′′ -Ã[˝ %◊ÿôˆ±ºˆ UÁ„Eı, Tˆ„[˝ ÂVFÁX Â^, 

 2
)()(2)(

0)(
h

hafafhaf
h

limaf −+−+
→=′′ . 

 

 
 
 
 
 
 
 
 
 
 
 
 

 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Define even and odd functions of x. Give an 

example which is neither even nor odd 
function of x. 

  Draw the graph of the function ][)( xxf = , 

where ][ x  denotes the greatest integer not 
exceeding x. 2 + 1 + 3 

 b) If 3)( =af , 2)( =′ af , 2)( −=ag  and 
5)( =′ ag , then find the value of 

ax
xfagafxg

ax
lim

−
−

→
)().()().(
. 4  

2. a) State Leibnitz's theorem.  

  If xxy n log.1−= , show that x
nyn

)!1( −
= .  

   2 + 4 
 b) Show that the maximum triangle which can 

be inscribed in a circle is equilateral. 4 

3. a) State Lagrange's Mean Value Theorem. 

  If 0)( =′ xf  for all real values of x in an 
interval, then prove that )( xf  is constant 
in that interval. 2 + 4 

 b) Evaluate : 
⎭
⎬
⎫

⎩
⎨
⎧ −

−→ xx
x

x
lim

log
1

11 . 4 

4. a) If 24

2
),(

yx

yx
yxf

+
= , when 022 ≠+ yx  and 

0)0,0( =f , then examine the existence of 

),()0,0(),( yxfyx
lim
→ . 4 
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 b) If ⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛= −−

y
xyx

yxu 11 tansin , find the 

value of y
uyx

ux
∂
∂+

∂
∂  at ( 1, 1 ).

 
6 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Find the condition that the conics 122 =+ byax  

and 122 =′+′ ybxa  shall cut orthogonally.  

6. If nmylx =+  touches the curve 1=+ p

p

p

p

b

y

a
x , 

show that 111 )()( −−− =+ p
p

p
p

p
p

nbmal , 1≠p . 
7. Show that at any point on the curve 

32 )( axby += ,  
 (length of subtangent) 2 ∝ (length of subnormal). 

8. Show that for the ellipse 12

2

2

2
=+

b

y

a
x , the radius 

of curvature at an extremity of the major axis is 
equal to half the latus rectum. 

9. Prove that the asymptotes of the curve 
0752 232 =−+−− xayyyx  form a triangle of 

area 2a . 
10. Find the envelope of the family of straight lines 

cyx =+ θθ 33 cosecsec , θ  being parameter. 
Group – C 

   Answer any four questions. 3 × 4 = 12 
11. Given, the set of real numbers being R, RA = , 

}11|{ <<−∈= yRyB . Show that BAf →:  

and 
1

)(
2 +

==
x

xxfy  is one to one and onto. 

12. If the function f satisfies the relation 
)()()( yfxfyxf +=+ , for all real values of x 

and y, prove that (i) 0)0( =f , (ii) )()( xfxf −=−  
and (iii) kxxf =)(  where x is an integer            
and kf =)1( . 

13. Discuss the continuity of the function  

                   ,3
tan2

x
x  0≠x  

                       ,
3
2     0=x  

 at the point x = 0. 

14. If 
2

2

1
1sin

x
xu

+

−=  and 
21

2tan
x
xv

−
= , find v

u
d
d . 

15. For what range of values of x, 
31292)( 23 −+−= xxxxf  decreases as x 

increases ? 
16. Discuss the applicability of Lagrange's               

Mean Value Theorem to )3)(1()( −−= xxxxf         
in [ 0, 4 ]. 

17. Prove that )2,1( −  is a point of inflexion of the 

curve 23 3xxy −= . 
18. If  (i)  )(xf  is continuous in ],[ haha +− ,                   
        (ii) )(xf ′  exists in ),( haha +− , )0( >h  and 
        (iii) )(af ′′  exists,  
 then show that 

2
)()(2)(

0)(
h

hafafhaf
h

limaf −+−+
→=′′ . 

    

f ( x ) = 


