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(For the candidates admitted from 2019–2020 onwards) 

B.Sc. DEGREE EXAMINATION, MARCH/APRIL 2021. 

First Semester 

Mathematics  

DIFFERENTIAL CALCULUS  

Time : Three hours Maximum : 75 marks 

PART A — (15 × 1 = 15 marks) 

Answer ALL questions. 

1. If ( )2
1

bax
y

+
=  then =2y     

 (a) ( ) 24 abax −+  (b) ( ) abax 3−+  

 (c) ( ) 46 −+ bax  (d) ( ) 426 −+ baxa  

 ( )2
1

bax
y

+
=  GÛÀ =2y   

 (A) ( ) 24 abax −+  (B) ( ) abax 3−+  

 (C) ( ) 46 −+ bax   (D) ( ) 426 −+ baxa   
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2. If ( )yyyxez x sincos −=  then 
x
z

∂
∂

 is     

 (a) ( )yyyxex sincos −   

 (b) ( )yyyex sincos −  

 (c) ( ) yeyyyxe xx cossincos +−   

 (d) ( ) yyyyyxex sinsincos −−  

 ( )yyyxez x sincos −=  GÛÀ 
x
z

∂
∂

 –BÚx 

 (A) ( )yyyxex sincos −   

 (B) ( )yyyex sincos −  

 (C) ( ) yeyyyxe xx cossincos +−   

 (D) ( ) yyyyyxex sinsincos −−   

3. If 42 3xyyxu +=  where tex =  and ty sin=  then 

dt
du

 is    

 (a) ( ) teyxy 432 +   

 (b) ( ) ( ) txyxeyxy t cos1232 324 +++  

 (c) ( ) texyyx 42 3+   

 (d) ( ) ( ) txyxeyyx t cos3 3242 +++  
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 42 3xyyxu +=  ÷©¾®  tex = , ty sin=  GÛÀ 
dt
du

 

BÚx 

 (A) ( ) teyxy 432 +   

 (B) ( ) ( ) txyxeyxy t cos1232 324 +++  

 (C) ( ) texyyx 42 3+   

 (D) ( ) ( ) txyxeyyx t cos3 3242 +++   

4. If the curves cut at right angles then 
=21 tantan φφ     

 (a) 1 (b) 0 

 (c) 2 (d) –1 

 Cμsk ÁøÍÁøμPÒ ö\[SzuõP öÁmiU 
öPõÒQÓx GÛÀ =21 tantan φφ  BÚx 

 (A) 1 (B) 0 

 (C) 2 (D) –1 

5. If 
( )

2

2

262

1 μ
πσ

−= x
ey  then the asymptote is      

 (a) y –axis (b) x – axis 

 (c) x and y axis (d) none 
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( )

2

2

262

1 μ
πσ

−= x
ey  –ß öuõø» öuõk ÷PõkPÒ 

 (A) y –axis (B) x – axis 

 (C) x and y axis (D) none  

6. If θcosrx = , θsinry =  then 
( )
( )θ,

,
r

yx
∂
∂

 is    

 (a) 2r  (b) r  

 (c) 1 (d) r−  

 θcosrx = , θsinry =  GÛÀ 
( )
( )θ,

,
r

yx
∂
∂

–ß ©v¨¦ 

 (A) 2r    (B) r  

 (C) 1   (D) r−  

7. If ( )vux += 1  and ( )uvy += 1 , then 
( )
( )vu

yx
,
,

∂
∂

 is     

 (a) u+1  (b) v+1  

 (c) vu −+1  (d) vu ++1  

 ( )vux += 1 , ( )uvy += 1  GÛÀ 
( )
( )vu

yx
,
,

∂
∂

–ß ©v¨¦  

 (A) u+1    (B) v+1  

 (C) vu −+1   (D) vu ++1   
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8. The necessary conditions for the existence of 
maxima or minima for ( )yxf ,  at ax = , by =  are     

 (a) ( ) 0, =bafx   

 (b) ( ) 0, =bafy  

 (c) ( ) 0, =bafx  and ( ) 0, =bafy   

 (d) None 

 «¨ö£¸ ©ØÖ® «a]Ö–øÁ AøhÁuØS 
÷uøÁ¯õÚ Pmk¨£õkPÒ ( )yxf ,  GßÓ 

\©ß£õmiØS ax = , by =  GßÓ ¦ÒÎ°À  

 (A) ( ) 0, =bafx   

 (B) ( ) 0, =bafy  

 (C) ( ) 0, =bafx  and ( ) 0, =bafy   

 (D) None  

9. For ( )22222 yxayx +=  then the asymptotes 
parallel to x –axis only are     

 (a) 0,0 =+=− axax  (b) 0,0 =+=− ayay  

 (c) 0,0 =−=− ayax  (d) 0,0 =+=+ ayax  
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 ( )22222 yxayx +=  GÛÀ, x –Aa_US Cøn¯õÚ 
öuõø» öuõk ÷PõkPÒ 

 (A) 0,0 =+=− axax  (B) 0,0 =+=− ayay  

 (C) 0,0 =−=− ayax  (D) 0,0 =+=+ ayax   

10. The radius of curvature =ρ     

 (a) 
2

2
11

y
y+=ρ  (b) 

2

2
3

1 )1(
y
y+=ρ  

 (c) 
2

2
3

2
1 )1(

y
y+=ρ  (d) 

1

2
3

2
2 )1(

y
y+=ρ  

 ÁøÍ Bøμ =ρ  

 (A) 
2

2
11

y
y+=ρ   (B) 

2

2
3

1 )1(
y
y+=ρ  

 (C) 
2

2
3

2
1 )1(

y
y+=ρ  (D) 

1

2
3

2
2 )1(

y
y+=ρ   

11. The radius of curvature at 







4
,

4
aa

to the curve 

ayx =+  is     

 (a) 
2

a
 (b) 

a
2

 

 (c) a2  (d) a2  
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4
,

4
aa

 GßÓ ¦ÒÎ°À ayx =+  – US ÁøÍ 

Bøμ 

 (A) 
2

a
   (B) 

a
2

 

 (C) a2    (D) a2   

12. The radius of curvature at ( )yx,  on the curve 

c
x

hy cos=  is     

 (a) 
c

x2

 (b) 2

2

c
x

 

 (c) 
c
y2

 (d) 2

2

c
y

 

 
c
x

hy cos=  GßÓ ÁøÍÁøμUS ( )yx,  –¦ÒÎ°À 

ÁøÍ Bøμ 

 (A) 
c

x2

   (B) 2

2

c
x

 

 (C) 
c
y2

   (D) 2

2

c
y
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13. The envelope of the family of the curves 
( ) αα 422 =+− yx  is     

 (a) ( )142 += yx  (b) ( )142 += xy  

 (c) 422 =yx  (d) ( )( )11 ++= yxxy  

 ( ) αα 422 =+− yx  –ß ÁøÍÁøμ Sk®£zvØPõÚ 
`ÌøÁ PõsP 

 (A) ( )142 += yx  (B) ( )142 += xy  

 (C) 422 =yx   (D) ( )( )11 ++= yxxy   

14. The envelope of the family of the lines 
pyx =+ αα sincos  is     

 (a) 22 px =  (b) 22 py =  

 (c) pyx =− 22  (d) 222 pyx =+  

 pyx =+ αα sincos  GßÓ ÁøÍÁøμ Sk®£zvØPõÚ 
÷Põmøh PõsP 

 (A) 22 px =   (B) 22 py =  

 (C) pyx =− 22   (D) 222 pyx =+   
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15. The necessary condition for the existence of an 
envelope for a family of curves ( ) 0,, =αyxf  is     

 (a) ( ) 0, =
∂
∂

yxf
x

  

 (b) ( ) 1,, −=
∂
∂ α
α

yxf  

 (c) ( ) 0,, =
∂
∂ α
α

yxf   

 (d) ( ) 0,, =
∂
∂ αyxf
y

 

 ( ) 0,, =αyxf  GßÓ ÁøÍÁøμ Sk®£zvØPõÚ `ÌÄ 
Aø©¯ ÷uøÁ¯õÚ Pmk£õmøh PõsP. 

 (A) ( ) 0, =
∂
∂

yxf
x

  

 (B) ( ) 1,, −=
∂
∂ α
α

yxf  

 (C) ( ) 0,, =
∂
∂ α
α

yxf   

 (D) ( ) 0,, =
∂
∂ αyxf
y
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PART B — (2 × 5 = 10 marks) 

Answer any TWO questions. 

16. If ( )yxfz ,= , where θcosrx = , θsinry = , show 

that 
2

2

222
1zz









∂
∂+








∂
∂=








∂
∂+








∂
∂

θ
z

rr
z

yx
. 

 ( )yxfz ,=  ©ØÖ® θcosrx = , θsinry =  GÛÀ 
2

2

222
1zz









∂
∂+








∂
∂=








∂
∂+








∂
∂

θ
z

rr
z

yx
 GÚ {ÖÄP. 

17. If 






= −

y
x

af 1tan , verify that 
xy
f

yx
f

∂∂
∂=

∂∂
∂ 22

. 

 






= −

y
x

af 1tan  GÛÀ 
xy
f

yx
f

∂∂
∂=

∂∂
∂ 22

 GÚ  \›£õº. 

18. Prove that the parabolas 
θcos1 +

= a
r  and 

θcos1 −
= a

r  intersect each other orthogonally.  

 
θcos1 +

= a
r  ©ØÖ® 

θcos1 −
= a

r  GßÓ 

£μÁøÍ¯[PÒ ö\[SzuõP öÁmiU öPõÒQßÓÚ 
GÚ {ÖÄP. 
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19. Find the radius of curvature at any point on the 

curve θnar nn cos= . 

 θnar nn cos=  GßÓ ÁøÍÁøμ°ß ÁøÍ BøμU 
PõsP. 

20. Find the envelope of 0sincos 33 =+ αα yx  where 

α  is parameter. 

 0sincos 33 =+ αα yx –ß `ÌøÁU PõsP. 

PART C — (5 × 10 = 50 marks) 

Answer ALL questions. 

21. (a) Find the maximum and minimum values 
( ) 14, 44 +−+= xyyxyxf . 

  ( ) 14, 44 +−+= xyyxyxf –ß «a]Ö, «¨ö£¸ 
©v¨ø£U PõsP. 

Or 

 (b) If ttexyxu 22 ,1 =+= , tey −= , find 
dt
du

. 

  ttexyxu 22 ,1 =+= , tey −= , GÛÀ 
dt
du

 –ø¯ 

PõsP. 
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22. (a) If 







+
+= −

yx
yx

u
33

1tan , show that 

u
y
u

y
x
u

x 2sin=
∂
∂+

∂
∂

. 

  







+
+= −

yx
yx

u
33

1tan  GÛÀ u
y
u

y
x
u

x 2sin=
∂
∂+

∂
∂

 

GÚ PõmkP. 

Or 

 (b) Find the extreme values of the function 
( ) yxyxf += 2,  on the circle 122 =+ yx . 

  ( ) yxyxf += 2,  GßÓ \õº¦ Ámh® 122 =+ yx –
À Aø©¢u AÖv ©v¨¦PøÍ PõsP. 

23. (a) Find the pedal equation for the curve 
θ2cos22 ar = . 

  θ2cos22 ar =  GßÓ ÁøÍÁøμ°ß £õu 
\©ß£õmøhU PõsP. 

Or 

 (b) Find the asymptotes of 0333 =−+ axyyx . 

  0333 =−+ axyyx –ß öuõø» öuõk÷PõkPøÍ 
PõsP. 
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24. (a) Prove that the radius of curvature at the 
point ( )θθ 33 sin,cos aa  on the curve 

3
2

3
2

3
2

ayx =+  is θθ cossin3a . 

  ( )θθ 33 sin,cos aa  GßÓ ¦ÒÎ°À  

3
2

3
2

3
2

ayx =+  GßÓ ÁøÍÁøμUS ÁøÍ Bøμ 

θθ cossin3a  GÚU Põmk. 

Or 

 (b) Find that the radius of curvature at ( )0,a  on 

the curve 
( )
x

xaa
y

−=
2

2 . 

  
( )
x

xaa
y

−=
2

2  GßÓ ÁøÍÁøμUS ( )0,a  GßÓ 

¦ÒÎ°À Aø©¢u ÁøÍBøμø¯ PõsP. 

25. (a) Find the envelope of the family of curves 

1
sincos 3

3

3

3

=+
θθ b

y
a

x
, where θ  is parameter. 

  1
sincos 3

3

3

3

=+
θθ b

y
a

x
 GßÓ ÁøÍÁøμ 

Sk®£zvß `ÌøÁ PõsP. 

Or 
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 (b) Show that the evaluate of the parabola 
axy 42 =  is ( )32 242 axayT −= .  

  axy 42 =  GßÓ £μÁøÍ¯zvß A»ºÁøμ  

( )32 242 axayT −=  GÚ {¹¤. 

———————— 


