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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 

 

 

 

 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   
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◊[˝\ˆÁG — Eı 
Group – A 

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

1. a) 
x

xf
4cos2

1)(
+

=  %„Yl˘Eı◊ªRÙOÃ[˝ Y“aÁÃ[˝ (Range) ◊XSÔÃ^ EıÃ[˝”X* 3 

  Find the range of the function 
x

xf
4cos2

1)(
+

= .  

 b) Â_F◊ªJÙy %·¯X EıÃ[˝”X : |1|||)( −+= xxxf . 3 
  Draw the graph of |1|||)( −+= xxxf . 

 c) ^◊V xxf 3)( = ,  ^FX 03 ≤<− x  

           x3−= , ^FX 60 ≤< x , c˜Ã^ 

  Tˆ„[˝ ÂVFÁX Â^ x = 0 ◊[˝≥V«„Tˆ %„Yl˘Eı◊ªRÙO a‹ôˆTˆ ◊Eı‹ô«ˆ x = 0 ◊[˝≥V«„Tˆ A◊ªRÙO %‹ôˆÃ[˝Eı_X„^ÁGÓ XÃ^* 2 + 2 
  For the function  
  xxf 3)( =   for 03 ≤<− x  

         x3−=  for 60 ≤< x , 
  show that it is continuous at x = 0 but not differentiable at x = 0.  

2. a) 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 

  xxf tan)( =  and n is a positive integer. Prove by Leibnitz's theorem,  

  
⎟
⎠
⎞⎜

⎝
⎛=−+− −−

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

4
2

2
πnfCfCf nnnnn . 

 b) 0,)(
1

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

  Using the function 0,)(
1

>= xxxf x , determine the greater of the two numbers πe  

and eπ .  

3. a) Eı◊a (Cauchy)-Ã[˝ ]W˝Ó]ÁX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X* )2)(1()( −−= xxxxf  A[˝e 
2
1,0 == ba  c˜„_ 

]W˝Ó]ÁX =YYÁVÓ bafabafbf <<′−=− ξξ),()()()(  Y“„Ã^ÁG EıÃ[˝Á aïˆ[˝ ◊EıXÁ %Á„_ÁªJÙXÁ EıÃ[˝”X* 

aïˆ[˝ c˜„_ ξ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 2 + 3 

  State Cauchy's Mean Value Theorem. Discuss the applicability of M.V.Th. 

  bafabafbf <<′−=− ξξ),()()()(  for 
2
1,0),2)(1()( ==−−= baxxxxf  

  and find ξ , if the theorem be applicable. 

 b) ]ÁX ◊XSÔÃ^ EıÃ[˝”X :  
xx

xee
x
lim xx

sin
2

0 −
−−

→
−

. 5 

  Evaluate : 
xx

xee
x
lim xx

sin
2

0 −
−−

→
−

.  
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4. a) ^◊V 
yx

yx
V

+

+
= −1cos2  c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X : 0

2
cot =+

∂
∂+

∂
∂ V

y
Vy

x
Vx . 5 

  If 
yx

yx
V

+

+
= −1cos2 , show that 0

2
cot =+

∂
∂+

∂
∂ V

y
Vy

x
Vx .  

 b) ),( yxfu =  A[˝e θcosrx = , θsinry =  c˜„_ Y“]ÁS EıÃ[˝”X : 
2

2

222 1
⎟
⎠
⎞⎜

⎝
⎛
∂
∂+⎟

⎠
⎞⎜

⎝
⎛
∂
∂=⎟

⎠

⎞
⎜
⎝

⎛
∂
∂+⎟

⎠
⎞⎜

⎝
⎛
∂
∂

θ
u

rr
u

y
u

x
u . 5 

  If ),( yxfu =  and θcosrx = , θsinry = , prove that 
2

2

222 1
⎟
⎠
⎞⎜

⎝
⎛
∂
∂+⎟

⎠
⎞⎜

⎝
⎛
∂
∂=⎟

⎠

⎞
⎜
⎝

⎛
∂
∂+⎟

⎠
⎞⎜

⎝
⎛
∂
∂

θ
u

rr
u

y
u

x
u .  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG — Fı 
Group – B 

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

5. αα sincos yxp +=  aÃ[˝_„Ã[˝FÁ◊ªRÙO 111 =⎟
⎠

⎞
⎜
⎝

⎛+⎟
⎠
⎞⎜

⎝
⎛ −− n

n
n
n

b
y

a
x  [˝y‘„Ã[˝FÁ◊ªRÙO„Eı &`Ô EıÃ[˝„_ Y“]ÁS EıÃ[˝”X Â^,

nnn bap )sin()cos( αα += . 6 

 If the line αα sincos yxp +=  touches the curve 111 =⎟
⎠

⎞
⎜
⎝

⎛
+⎟

⎠
⎞⎜

⎝
⎛ −− n

n
n
n

b
y

a
x , then prove that 

nnn bap )sin()cos( αα += .  

6. Y“]ÁS EıÃ[˝”X Â^ 12

2

2

2
=+

b

y

a
x

 
=Y[˝ w¯◊ªRÙOÃ[˝ AEı◊ªRÙO XÁ◊\ˆÃ[˝ aÁ„Y„l˘ ÂYQˆÁ_ a]›EıÃ[˝S (pedal equation)

 
12

2

2
−=

r
a

p
b . 6 

 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 .  

7. Y“]ÁS EıÃ[˝”X Â^ 133 =+ byax  A[˝e 133 =′+′ ybxa  [˝y‘„Ã[˝FÁ•Ã^ YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ ÊªK˜V EıÃ[˝„[˝ ^◊V 

0)()( 3/43/4 =′−′+′−′ aabbbbaa  c˜Ã^* 6 

 Prove that the curves 133 =+ byax   and 133 =′+′ ybxa  will cut orthogonally if 

0)()( 3/43/4 =′−′+′−′ aabbbbaa .  

8. ^◊V 22

22
.),(

yx

yx
xyyxf

+

−
= ,^FX 0≠x  [˝Á 0≠y  

              = 0,              ^FX 0,0 == yx  c˜Ã^ª 

 Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ ( 0, 0 ) ◊[˝≥V«„Tˆ xy
f

yx
f

∂∂
∂

≠
∂∂

∂ 22
. 6 

 If 22

22
.),(

yx

yx
xyyxf

+

−
= , when 0≠x  or 0≠y  

              = 0,                when 0,0 == yx , 

 show that at ( 0, 0 ), xy
f

yx
f

∂∂
∂

≠
∂∂

∂ 22
.  

9. 22 )1)(2(3)5(2 −−=− xyyx  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ %a›] YUm◊_Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

 Find the asymptotes of 22 )1)(2(3)5(2 −−=− xyyx .  
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10. 1=+
b
y

a
x

 
aÃ[˝_„Ã[˝FÁm◊_Ã[˝ Y◊Ã[˝&`Ô„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X 222 cba =+  , c  AEı◊ªRÙO W˝–”[˝Eı*  

  6 

 Find the envelope of the straight lines 1=+
b
y

a
x  where 222 cba =+ , c is a constant.   

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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◊[˝\ˆÁG — Gı 
Group – C 

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

Answer any four questions : 

11. a C b-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X ^ÁÃ[˝ LXÓ 1
sin)cos1(

0 3
=

−+
→ x

xbxax
x
lim

 
c˜Ã^* 3 

 Find a and b so that 1
sin)cos1(

0 3
=

−+
→ x

xbxax
x
lim .  

12. 22 2 yxyxxy ++=−  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ]…_◊[˝≥V« ( 0 0 )-ÂTˆ [˝y‘TˆÁ [˝ÓÁaÁW˝Ô ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the radius of curvature at the origin, ( 0 0 ), of the curve 22 2 yxyxxy ++=− .  

13. 225259 22 =+ yx  =Y[˝ w¯◊ªRÙOÃ[˝ =YÃ[˝ ÂEıÁXÀ ◊[˝≥V«◊ªRÙO ( 4, 0 ) ◊[˝≥V«◊ªRÙOÃ[˝ ◊XEıªRÙOTˆ], TˆÁ ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the coordinates of the point on the ellipse 225259 22 =+ yx , which is nearest to the 

point ( 4, 0 ).  

14. Y“]ÁS EıÃ[˝”X Â^ axeaxy −−= )(  [˝y‘„Ã[˝FÁÃ[˝ AEı◊ªRÙO c˜OX‰Z¿ıEÀı`X ◊[˝≥V« )2,2( 2−−− ea . 3 

 Prove that )2,2( 2−−− ea  is a point of inflexion of the curve axeaxy −−= )( .  

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

xx
+

>+
5

)5(log . 3 

 Prove that 
x

xx
+

>+
5

)5(log , for all x > 0.  

16. 
x

xy 4+=  [˝y‘„Ã[˝FÁ◊ªRÙOÃ[˝ ( 2, 4 ) ◊[˝≥V«„Tˆ [˝y‘TˆÁ[˝ „w¯Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the equation of the circle of curvature of the curve 
x

xy 4+=  at the point ( 2, 4 ).  

17. 1
32
=+

yx
 
c˜„_ xy2 -AÃ[˝ ªJÙÃ[˝] ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

 If 1
32
=+

yx , find the maximum value of xy2 .  

18. 32 )( axby +=  [˝y‘„Ã[˝FÁÃ[˝ Â^ ÂEıÁ„XÁ ◊[˝≥V«„Tˆ Y“]ÁS EıÃ[˝”X Â^,  

 (=Y&`Ô„EıÃ[˝ ÈVHÔÓ) ∝2  (=Y-%◊\ˆ_„∂ëˆÃ[˝ ÈVHÔÓ)  3 

 Show that for the curve 32 )( axby += , the square of the subtangent varies as the 

subnormal.  

  



 QP Code : 20UA117EMT1 17 / 20 B.Sc.-AU-16125 

   

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 


