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B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2018,

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 :

1. The radius of curvature of the curve y = 4sinx at

the point x = % 18

() 2 b 2
© 71_2— @ 242

If the radius of a circle is r, then its radius of
curvature is

(@) r (b)

r

© r @ =

r

The evolute of the Cycloid x=a(f-sing) and
y=a(l -cosd) is

{a) acircle (b) astraight line

(c) another cycloid (d) catenary

The asymptote of the curve ré = a is

(a) rsind=a (b) rsind@=-a
(¢} rcosf=a (d) rsind = é
1 1
A point is a node if [ o'/ ] En_’;a—f,;
ox 0y ax®
{a) =< by =
€ = d =
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The curve y*(1+x)=x*(1-x) is symmetrical 10. The value of r{ﬂjr[p"'lj
3 2

about 2
{a)  x-—axis (b) y-—axis
(a) = (b) I(p
(c) both the axis (d y=x 2" 2P [p} 2’”' )
Jr Az
T © ~Zrip @) —=T(p+1)
The value of [ [ [dxdydz= 2r ) 2r
npoa
(a) abe (b) ;ﬁ PART B — (5 = 5 = 25 marks)
© ﬂ?br @ 2abe Answer ALL questions, choosing either (a) or (b).
11. (a) Find the radius of curvature of the curve
i x* +3' =2 at the point (1, 1),
If x+y=u, y=uuv,then J[ : ]- e —
X
Or
(@) v (b) u (b) Find the radius of curvature at any peint on
© 1 (d) 1 the curve r=ae’™™*, where a and a are
I v constants,
: 12. (a) Find the p-r equation of the curve
The value of |sin® x.cos® xdx = ———— ral [:1 e 9}‘
2
o
3
@ = o 2= Or
(b) Find the asymptotes of
ar T
(c) 512 (d) 593 y? —Bay® +11x’y -6 +x+y=0.
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13. (a)
(b)
14. (a)
(b)
15. (a)
(b)

Find the nature of the singular points on the
curve, (x+y)' = -u’rﬁ(y -x+2),
Or

Show that, =x'-2x"y-x"-2x"-2xy+
y?—x+2y+1=0 has a single cusp of the
second kind at (0, 1).

Evaluate _U(:::Z - yz]dxdy over the region
x20, y2z0and x+y=1.
Or

I l=gl-x~-y
dzdydx
Evaluate —
o ﬁ[ﬁ[ Ejl-{.r+}'+2+l)$

Prove that ['(n +1)=n!.
Or

3
Evaluate [4/tan&dé.
o

PART C — (5 = 8 = 40 marks)

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

16. (a)

Find the co-ordinates of the centre of
curvature of the curve xy=2 at the point

(@, 1.
Or
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17.

18.

19,

(b)

(a)

(b)

(a)

(b)

(a)

®)

Find the radius of curvature of the curve

x" + 9" = Baxy at the point x =¥ -—3—;T~_

-

Find the evaluate of the curve x =acos’#;
y=asin’ 4.

Or
Find the asymptotes of
2?4+ 2%y —dxy® -By? —dx +8y =1.
Show that, =x*-2x"y-x® -2+ -2xy+

y*-x+2y+1=0 has a single cusp of the
second kind at (0,-1).

Or
Trace the curve whose equation is
_x*+1
$1-1’

Evaluate H(a” -x*)dxdy taken over the

half of the circle x* + y* =a® in the positive

quadrant.

Or
A, vw) élx, y,2) — 6[!1,Iuw}
alx,y,2) algn4)  alg,my)

Prove that,
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Alp g +1) _ ﬁ(ﬁ+1-'1)=1"3_(££1.

20. (a) Prove that,

q b p+q
Or
7 i
(by Prove that, I ] déd jdsinﬂdﬁ::r.
gosingd 3
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