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Instructions :

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questiohs in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.
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1. sy o afiry gemstt & agsad W TR £, £, ... f, 58 T [10]

_*
1-x
(st fos wroa o uitenrfiya 8) weiom wfskan o amie e 6 1 ues difta sifafmg g 9 2

Show that the set of six transformations f, f;, ... f; on the set of complex numbers
defined by :

Lo fw)=2t

1-x X

AE) =2 A3 =2 H(@) =13 £(#) = f(2) -

ﬁ(x)=x,ﬁ(x)=~i-,jg(x)=lmx, f4(x)=ﬁ,fs(x)=—1— fo(x)=

b
1-x X

x-1
forms a finite no-abelian group of order 6 w.r.t. composite operation.

2. a) e iEn e Iy w9 I i deETa 36 € T o S 9w S e
(2, —1) 8 BT ST B AT GATHE x-axis T fesm ° 450 1 wror st By

Derive the equation of a straight line in the slop intercept form. Hence, obtain the
equation of straight line passing through the point (2, 1) and making an angle of
45° with the positive direction of x-axis.

b) 35 it W 1 Fufetor 1A SIS S Frferiad et
2x-3y+5=0TMx+y-1=0
& Wiresed forg ¥ Bt ot & SR Y

3x+4y—7=0 W o= 2

Find the equation of a straight line which passes through the point of intersection
of the lines

2x-3y+5=0andx+y-1=0
and is perpendicular to the line

x+4y-7=0
[10]
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3. Tr=ferfga ffvaa womea 1 a@ s Hifsm [10]
Evaluate the definite integral
Z xsinx
0 1+cosx
4. giew Bryom 1 aftars G qon suh wdafiaa firg Sk st [10]-

ax(bxc)=5(a-c)-¢(a-h)
Define vector triple product and establish

ax(bxé)=b(a-c)-¢(ab)

M Ug - & / Section - B

1. a) fig =t s o wifia wieha 9qg  wes o %1 5 difia g § 3R aR % 50 9
Y T 3Tk S BT B [15]

Prove that the order of every element of a finite group 18 finite and is less than or
equal to the order of the group.

b) EERRIEE G = {g,d?, &, ot = ¢} % wwEdl frafia shaem wg w1 ) [15]

Find the regular permutation group isomorphic to the cyclic group

G={a,a* d a*=¢}

O(H)O(K)

) aﬁHaﬂtKa@G%mﬁaw%a‘fﬁaﬁ%O(HK):m [10]

If H and K are finite subgroups of a group G, then

O(H)O(K)

oK) = HAK)
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2. a) uRGuHugg?NH,G H guss 2 H TS IUwg & a6 H o 9\ S9Eg
K] [15]
If G is a group and H is a subgroup of index 2 in G, show that H is a normal
subgroup of G.
b) WG G TH UNg WEEHINA & 3R e, o, GIM G HTHHAS aa &l [15]
) flo=¢
if) f(a"l) = [f(a)]_I aft aeG i
If f: G — G’'be a homomorphism of groups and ¢, ¢'be the identities in Gand G
respectively, then
iy flg=¢
e -1 -1
ii) f(a )=[f(a)] VaeG
¢) . Teame$ OG) = p*ds G U AR g §, T5l p T SIS @ 8l [10]
Show that if O(G) = p?, then G is abelian, where pis a prime number.
3. a) 9 WHGC 1 GHIT A Hi I g (1, 2, 3) A TeRedt & 3R & anae x—y -2 =5
3N 2x— 5y — 3z= 7 oo &l [15]
Find the equation of the plane which passes through the point (1, 2, 3) and normal
to thetwo planes x—y—z=5and 2x— 5y - 3z=7.
b) THAWA 2x+z+ 3 =y¥ g (1, 3, 4) % B @ FIRTY [10]
Find the image of the point (1, 3, 4) inthe plane 2x + z+ 3 = y.
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c) z3HW W ax + by+ca+d=0,ax+by+cz+ dlx()%iﬂ?liﬁﬁﬁ-ﬁﬂ@ﬂm
AT LY [15]

Find the shortest distance between the axis of zand the line ax + by + cz + d = 0,
ax+by+cz+d =0.

4. a) I L 6T I TN 61 heg SN @I y=mx, 2= ¢, y = —mx, z =~ T F B,
a8 mxy+ (1 + m?) z= 0 ISAT 87 [20]

Prove that the centre of the spheres which touches the lines y = myx, z= ¢, y = —mx,
z = ~clie upon the surface. mxy + c(1 + m?) z=0

b) g RS ax? + by + e + 2ux + 2yy + 2wz + d = 0 T 9 ) Ttan B 4R

”_+1’_+_1f’m:d 20
a b ¢

Prove that ax? + by? + cz* + 2ux + 2vy + 2wz + d = O represents a cone if

2 2 2
i 14 W
a b ¢

5. a) AR wRE wOH f(x), [a, b] WU & G f(a), f(0)F Re Rela 2 (¢, ) A A w0
T UHT W ¢ 39 e 1 g s R £() = 0. [20]

If f(x) is continuous is [z, b] and f(a) and f(b) have opposite signs, then there is
atleast one value of ¢ for which f(c) = 0.
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AT SHhH ] ST I St [20]

If a function f(x) is continuous in {a, b] and is differentiable in (g, ), then there

exist atleast one point C in (g, b) such that f'(¢)= I—M , establish this
—a

and discuss its geometrical meaning.

xm m -
6. a) 3IEp=xcoso+ysinadh a—m+;—m=1ﬁmﬁm%a}maﬁﬁqﬁ
po g = 20
p™ 1 =(acosa)m1+(bsing)m-1 [20]
xm m
If p = x cosa + y sina touches the curve ) + o =1, then prove that
_m m m
p™ 1 =(acosa)m1 +(bsina )m-1
@2 2 ) . .
b) TERRETH 23 + 3 = o3 Wl T Tt T SR AT W SR T A I A
Wplﬁpzﬁﬁm%q%4pf+p§=a2. [20]
If p, and p, are lengths of the perpendicular from the origin on the tangent and
2 22
normal to the curve x3 + y3 = 3, then prove that 4p? + p2 =a”.
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7. a) Te@me ik ok 30y2 = 2.8 %0 It gt 9s=4a(sec3y/—1) = [15]
Show that the intrinsic equation of the curve 3ay? = 2x° is

9s = 4a(sec3 W 1)

b) TH p? =2 — ¢? BT A Tt i il [15]

Find the intrinsic equation of the curve p? = » — @2,

0) ?:r%ﬁisﬁmmﬁ%aﬁa%@?%mlmm:@gﬁy&&?%mﬁaﬂuﬁmé,m
IqH YAE BT NG 7T HIRAT| [10]

The intercept of — +% =1 between the axes of co-ordinates revolves about the
a

y-axis. Find the area of surface generated.
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