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‘Reg No.

II Semester B A. /B Sc. Degree Exammatmn, September 2021

MATHEMATICS
(CBCS Scheme (F+R) 2014—15 & Onwards)
’ Paper : IT g :
Tlme : 3 Hours , T o Maximum, Mark-s : 70
Instructions to Candidates: | | ' o
- Answers ALL Parts. .
| ~ PART -A
1 Answer any FIVE questlons ’ IR ¥ L (5x2=10) -

1. a) The binary operatlon * 1S deﬁned on the set z of mtegers by
R a*b=a+b-=2Va,b @z Find the 1dent1ty element

~b) Prove that ina group (G, %)“ =a, ‘v’a € G

{

c) | erte the formula for radius of curvah@%)éarametnc form.

d) Find the length of the pol}ar«sub.normaltat the:pdint 9=Z6Z for the curve ¥ = acos 20

- ey Find the asymptotes parallel to the co-ordinate axes for the curve ( X +a’ ) y =bx’

f)’  Write the -forr"nula‘ to find the length of an arc of the curve
y=f(x) from x=atox=>b

g) - Show that the equatiexi (2xy +3y)dx+ (x2 + 3x) dy=0 is exact.

. h) Solve: _P2 SP+6= 0 where, P:%

[PT.O.
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| PART -B
- Answer ONE full question . (1x15=15)
2. a) Show that the set of all fourth roots of unity forms an abehan group under
~ multiplication. -
b) Provethata non-empty subset H of a group ( G *) isa subgroup of G, if and only
if ! .
i) a*beH Va,beH
i) a'eH VaecH
aer=t 2 N amae=[! % 3y ©utations of order 3 then find.
: = and g = ‘ C two tat t
c? HE=l, 53 ‘g_v 3 1,2‘;6 permu lonso order en fi |
(fog) and (f “og™ )8
(OR)
3. a) Let G be the set of all ration: Zer and = be the binary operatron on G deﬁned
ab "8,
by @ *b = —7“ Va,be G then prove that )is an abelian group.
b) Prove that G_= {1, 57,1 1} is a group under multiplicatioh modulo 12-
¢} Inagroup ( G, *) If every element is its own inverse then prove that itis abehan
"PART -C ; s
Answer any TWO full questrons e ' , (ZXIS =30)
4. a) Withusual notation prove that o B ~
do
tan¢ r:i—— for the polar curve r = ( 6)
r
b) | Show that the curves r =g (1 +cos 6) r= b(I cos G)mtersect orthogonally
c) Show that the evolute of the parabola ¥ =daxis 27 ay* =4 (x 2a)
(OR)
5 a) Find the angle of intersection 'of't‘he curves 7 = 2 oandr= ab
b)  Derive the formula for radius of cur’vature in _cartesién form; *
¢) - Findthe Pedal equation of’ the curve " = a’.cosnd
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Find all the asymptotes of the curve o
x v+2x‘y -2y +4y +2xy+y -1=0

Fmd the area bounded by the astroid x/ / = a/

b)
c) Fmd the posmon and nature of the double pomts of the curve
Cxt+xt+y? x,——4y+3-_‘0" '
o (OR)
"a)  Find the length of the arc of the curve y= log(secx) from x=0tox =% '
' R _ - T a _ '

b) ~ Find the envelope of the family of straight lines Y =mx +;, where m is the .

parameter. » : - \ | |

Find the volume of the@i%obtainéd byreleving the cardioid = a(1+cos®)

‘about the initial | line. Q;' s - . |

| 7 @ ' o
Answer any ONE full questxon | Qq (1x15=15)
dy 3x° y sin® x

Solve —=+ .
a) olve e T H"x o

Solve ¥ =2px+y’p’
¢)  Verify for exactness and solve

(4x+3y+1)dx+(3x+2y+1)dy 0
| (OR)
dy .
a) . Solve ;y"i’ 2xy =2e
'b) Findthe general and smgular solution of y= Px+ P?

;Fmd the orthogonal trajectory of the farmly of the curves ¥ 4ax
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