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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Mathematics — Main
CALCULUS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :
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The locus of the center of curvature for a curve is

(a) Straight line (b) Circles
(¢) Evolute (d) Parabola
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If the radius of a circle is r, then its radius of

curvature 1s

(@ r (b) 1
r
© r (d) —12
.

@@ ObEps euemerudenr p-r FeTLIT(H

Sh&LD.
() p*=r (=) p=r
2 2 r’

(@) p=r (m) p° = %0

The p-r equation of the cardioid is

@ p'=r ®) p=r
rS

© p=r’ @ p'=c
2a
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y* = 4dax erenn UeameTLSH DS

(@) QzreraststhCar®d @mésTg

(<) @@ sTas0sTHOCETH @) ([HEHED

(@) 4 Asreras6smHGaTH @ mEELD

() @rearh CsreresstOCsThH @ ms@0n
The parabola y* =4ax has

(a) no asymptotes (b) one asymptotes

(c) 4 asymptotes (d) two asymptotes

@b euaereuamyuiler @ Heneraer e LeTafl aubGuw

Qaermmed 2ibg LaTar] Herefl <p,@Lb.

(o) safllgs (=) sl

@) @rleLL () s

If two branches of a curve pass through a point
then it is called a point.

(a) singular (b) node

(c) double (d) cusp

wm yaellurerg — sayliydell  erafled (fxy)z
fxxfyy'
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A point is a node if (fxy)2 sy -
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12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

X
y=ccosh— erern cuameTeueyuiler cuamaTay
c
) 2bS AUMETAUMT&HE — X-HEHEGWD
@eLuurL  Qek@gsgs Csmiger Sarsdns
FOWD 6Terd SML(hs.
Show that the radius of curvature of the

curve y:ccoshf is equal to the length of
c

the portion of the normal intercepted
between the curve and the x-axis.

Or

¥ =x"+8 eramm CUEMETEUENTE(S, (— 2, 0) GTETMm
Hemafludléd cuaneTey < rid Smewrs.

Find the radius of curvature y*=x*+8 at
(-2,0).

y? —6xy® +11x%y—6x> +x+y=0 eT6oTm
aumereuamyuiler  Gsmenes — GsThHCasT@H ST
&TEH0TS.

Find the asymptotes of the curve
v —6xy® +11x%y—6x° +x+y=0.
Or
Page 6 Code No.:20571 B



13.

14.

(<)

a+rsind=0 eam cumeteueyuilenr  p-r
FLOGTUTLOL & SHTeHrs.

Find the p-r equation of the curve
a+rsinf=0.

y2<a2 +x2): x?‘(a2 —xz) GTETD  CUENETELG eI
UMTE.
Trace the curve yz(a2 +x2)= xz(a2 —xZ).

Or

x* —2ay® —3a’y* —2a*x* +a’ =0 eT6ITM
cueneTeUaTUller @ enL Ll LeTatlSemnar <}, Jmiis.

Examine the double points of the curve
x* —2ay® —3a’y* —2a*x* +a* =0.

x*+y*=a® eem Ul Lgdler  oleng  &med
Ul L Uu@dlude ijydxdy GTaTLIgE  LDILILY

&HTGH0TS.

Find the value of ijydxdy taken over the

positive quadrant of the circle x* + y* =a®.

Or
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(=) x> +y2 <1 GTEITM UL UL@gSludled
.”nydedy -& STES (HS.

Evaluate Ijx2y2dxdy over the circular area

xZ+y2 <1,
(mon)= 54 a
15. (=) m,n)=|-————dx .
=4 ﬁ E|;(1_i_x)m+n erer ﬁ@
ot m-1
Prove that ,n)= X dx
Tov ,b’(m n) '([(1+x)m+”
Or
% T
(<) Jvtan9d9=— erar [lemLql.
) V2

%
Prove that _[ Jtan@deg = l .
! V2

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) x*+y*'=2 eremm euemerteuayulenr  cuaaTE]
s (1, 1) ererp yerefludled smetrs.
Find the radius of curvature of the curve
x* +y* =2 at the point (1, 1).

Or
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(<)

()

x% 4y =g eTem  eueneTelmTUde  GUaeTe

<YTLD, (acosSB,asinSH) ereitn  LaTertiudled
3asinfcos@ erar Hlemldl.

Prove that the Radius of Curvature at a

point (a cos® 6, asin® 6?) on the curve

2,
3

x4 +y% =a’ is 3asinfcosb.

=+==1 TGt Bereul L gdler p-r
FOGTUTL L& HTHTS.

Find the p-r equation of the ellipse

x_+y_ =1
a” b
Or
x® —xy? +6y* =0 ) auenaTeleyudl e

Qzranes0sThGCaT(hHsmends HreaTs.

Find the asymptotes of the curve

x® —xy? +6y* =0.
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19.

(1)

y:(x—l)(x—Z)(x—B) TG  EUENETEIETEnWL
UMTS.

Trace the curve y=(x—1)x—-2)x—-3).
Or

(x+y) = \/§(y—x +2f  eemm  euanerauanyu G
S5a5s LeTatlsatien @QucaLs smes.

Find the nature of the singular points of the
curve (x+y)3 =\/§(y—x+2)2.

x*+y*+2°=a® aap Csretgder 0ens erar
UGS euduins J.”xyz dxdydz -g& wHIGHS.
Evaluate I”xyz dxdydz taken through the

positive octant of the sphere x* + y + 2% =a?.

Or

Qzrensuityer euflevsenw wrHH wEHLIL Smesr

By changing the order of integration,

evaluate T T % dydx .
0x
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20. (@) Bend: B(m, n)=

)
S

Prove : B(m, n)=

+

3

S

(

Or

(<) 227 (n) (YH%j:l(Tn)\/; aram Hlem 9.

Prove that 2**'[ () (n +%j =[@n)Wr .
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