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IMPORTANT NOTES / Heeaqyf et

Please fill up the OMR Sheet of this Question Answer Booklet properly before answering,
Please also see the directions printed on the obverse before filling it.
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The question paper has-been divided into three Parts - A, B and C. The number of questions
to be attempted and their marks -are indicated in each part.
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Attempt answers either in Hindi or English, not in both.
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Answers to all the questions of each part should be written continuously in the script and

should not be mixed with those of other parts. In the event of candidate writing answers
to a question in a part different to the one to which the question belongs, the question will

not be assessed by the examiner. _ _
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The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted.
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In case the candidate makes any identiﬁcaﬁon mark i.e. Roll No./Name/Telephone

No./Mobile Neo. or any other marking either outside or inside the answer book,. it
would be treated as resorting to usine unfair means. In such 2 case his candidature

- shall be rejected for the entire examination by the Commission.
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PART - A Marks : 40
LILEEE: S : F : 40

Note : Attempt all the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.
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1 Define Linear operator.

s dore & Rafe Sifm |

2 Is every n-dimentional vectorspace over the field 7 is isomorphic to the space .

T8N F W yds # mty wfiy e @ F" % g ¥ ?

3  Define demension of a subspace,

I (Sueneptn) & W1 B afvaiig A |
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4 Write down the formula for polar subnormal of a curve.

% 9% % gau oeied & g foRey |

5  What is the condition of consistency of the equation AX=B.

i AX=B @ g dfads w=m E |

6 Define Hyperspace.
atftrarerer &0 ofvmst AR )
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7 State Cayley Hamilton theorem.

& T W w1 we AR 3

8  Define normal subgroup.

W SuETE @ afiarer divtg |

9  State Cauchy's theorem.
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1 .
10 Is function [ (x)=xsm; denivable at x=0 ?

e f()=xsins, x0T oEE ¥ 7

11 Find the centre of the conic, 17x? —12xy+8y” +46x-28y+17=0
F 1722 2T2xp+8y% + 46528y +17 =01 HF T HC |

12 State Mean-value theo of integral calculus.
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13  State Weirstrass's M test.

TIE T F M I w BT Hiw |

14  State first law of isomorphism of a group.

el W & wem wgRea Pam e wuw SR

. . . . £
15 Write down the equation of tangent at the point 0=¢ to the conic ;=l+ecose.

g §=1+ecose % farg 0ca W st var w1 e faRae
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16 Define Cauchy sequence.

w9 g & aftie Hifng |

17  State liov.iville‘s theo.
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18 State Heine Borel-theorem.
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19 The rank of the product of two matrices can mot exceed the rank of either “factor, Is
it true or false ? ¢

A AEE H T T W B T AR F N B A ot T @ w1
qE BYT FH ¥ A I ¥

20 Is {1,-Li} a group under multiplication?

T ,~L7) F Wik % e wgE ¥ O?
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PART — B g Marks ; 60
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Note : Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words.
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21 If # and W, are two subspaces of V(F) prove that W) +#, is a subspace of V(F).

IR V(F) & < seaafe wy ok my ¥ o R B B omew, W VE) =1 STEmi ¥

ol
4
. . . —x dx
22 Evaluate in terms of gamma function the integral I € .
0

of

3t

T %1 "9 AT G N e Jex
0
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23 If U is an ideal of a ring R and 1EU then show that U=R

ﬂ%UWRHﬂQEEGTE%?IH(WQ?)%WIEUW%@%Q‘%U=R.

24 Find the singularities of the function - f (Z)=GOS€C§.

BT f(z)=?:osec§ F Rmad o B
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2%  Find the cartesian formula for radius of curvature.

e e w1 wifdg g o S |

sinz

26 Show that the function defined as f(z)= p

,z#0, =1, z=0. is entire.

framy f5 e F@=32Z 220, =1, z=0, G AAE BT § |

Z
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27  Prove that the trace of a Square matrix A is equal to the sum of its characteristic ‘TOOtS.

%W%@ﬁm&gﬁ@ﬁ@@@ﬁm&ﬁmﬁ%aﬁ%w%!

28  Prove that /5 is not a rational number.

ﬁ@aﬁﬁmaﬁﬁwtﬁﬁﬂmﬁ%l
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29  Prove that the characteristic roots of a real skew symmetric matrix are all purely imaginary or
Z€ero.

Tirg BT 5 T et Rrom @l orege & afenale e Ioi: St 91 ¥

30 Prove that every subgroup of an abelian group is normal.

e #tig B e ordifvew wE #1 7O STWE WEH § |
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31  Showthat a sequence (S} converges if for E>0 3 mEN such that’ nip —Sn‘ <EVnz=m and
P>o.
Ry B e (5.} Glﬁﬁ&r&%ﬁﬁE>Oﬁ51%l’QmENﬂ'ﬂT%ﬁTH@r Stp = Su|<E W
n=m 3R P>o % frg | -

32 A function f{(x) is defined as - ey 5 wor

x? x?

f(x)=—-a when x<a ﬁ f(x)=?‘“ﬂ ST x<a
e

= 0, when x=a _ = 0, 919 x=a

' 2 _ 2

= a-— when x>a, g0 : = a-— T X3, g0
a a

Show that f(x) is continuous at X=a, %-‘g x=a U{ Had ¢ |
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PART - C Marks : 100

A — d % : 100
Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words.
A ‘cﬁé%ﬁ’fwwaﬂaﬁﬁﬂi‘nmusﬂ%fﬁqwmﬁa’rﬁﬁ%twqwma‘f@r
o &1 B e

33 Show that locus of poles of normal chords of parabola y* =dax is (x +2a)y* - 4g% .

frasy BF Wawg P odo ¥ OO S & g,-craarﬁﬁ;qa (x+2a)y% =—4a® ¥
5,5,10

20— 1/ KH-1002] : 18 [Contd...

)0 1 G



20 - Y/ KH-1002]

19

--------------



34 Prove-that a ring R is without zero divisors iff the cancellation law holds in R.

frg g 5 o awg R R g woe ¥ ¥ aft ¥aw ol R § deleew fem
WL E | :
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35 Evaluate ,[

mﬁ‘ﬁrﬁ'ﬂj

dx

2 7.3, A is real.
Sex +a‘y’

, SI&T a ardfa® & |
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36 Find (¥u)o When y=sin(asin_1x).
T BT ¢ (9,)p. T p=sin(gsin~' x).

' [Contd...
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37 If u is a homogeneous function of x and y of degree n. Show that
]

&*u o%u 2 %u

x2¥+2:gvaxay +y gy?zn(n—l)u‘

ofy 75 ¥ 5 wwue B x @ oy ol ¥ WHAET A

28 ,  &u
o owdy

X +y2£g-:n(n—1)u‘
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38 Let_{f,(x)} be a sequence at real valued function on a set A which converges uniformly

to the function f{x) on M. If each f,(x) is continuous at gem, then show that Ax) is
also continuous at . ‘

w%w{fn(x)}WM%wwamﬁwqﬁww%sﬁﬁﬁM%w
G Ax) @ THETH e R § | afy ww wed Ax) g a (gem) W W@
T g Reme 5 ) N a W T §
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39 Let F be a subfield of complex numbers and let T be the function from z3 to g3 such that
T(x),%7,%3) = (%] — X2 + 2%3, 2% + Xp,— % = 2% + 2x3). If (a,b,c) ina vector in 3, what are the
condition on a, b and ¢ that the vector be in the range of T ? What is therank at T ?

o F ue i wemel @ wuds T R T 3 ¥ 3 A uh e ¥ RS
T(xy,%0,%3) = (3 = X3 + 2%3,2%) + Xg,— X — 2Xp + 2x3) afE (a,b,c), p3 ¥ Wl T a bR
cHE AREY S RI THF XA D VT W Xw wE 7
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