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Note: (1) There are 20 questions and all questions are compulsory.

Section — A consists of 05 general answer questions,
Section — B consists of 05 short answer questions, -
Section — C consists 10 very short answer questions. The
questions are printed both in Hindi and English.

(2) The number of marks carried by every question/part is
indicated against it.

(3) Any page or portion of the page left blank in the answer
booklet must be clearly struck-off.
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1 RREA=(1,2,3,4)3M R =((1,1), (1,2), (2. 4), (3, 2). (4,3)), TF AT EAY R i ‘
FEALTI 2 | A W AN R 1 TH A1 SJ5A0 TS §aY R° R 78 A5 | 25 %

Let A={1,2 3 4} andlet R be a relation on A defined by R={{1.1). (1, 2). (2 4. W
3. 2). (4.3)}. Find the smallest transitive relation R on A containing R
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2. WW :;UHJ]V'{T?T/IJFW‘ T{%’]M/’d H’IITUH /r{; rf} 4‘[’)’[‘;
FEAT 2 | 1A fandm 7, A Ty it T () 4 3t (T) = P U, 2%

LetU and V be vector spaces over the same field F and let T be 8 linear
transformation from U into V. Suppose U is finite dimensional, then prove that
Rank (T) + Nully (T) = dim(U}.

3. (a) ﬁ‘ﬁ??’ﬂﬁ[jmwg‘* mmrlﬂ ,,,3’.,:,2%{‘—3(312:;?’"3‘1
T2 B Wi Fon =2 2 | 7777 77 AOEA T ST T A FA1 2, 1 Tz Htas =
cot B = 2 tan(u - B). 15 |
A pariticle is projected at an angle « with the horizontal from the foot‘_of ) L
the plane, whose inclination to the horizontal is {3. If it sirikes the plane at
right-angle then prove that cot ) = 2 tan(u. - [3). |

(b) Tig Friema Fr fedl w27 9a F 99 M =9 414 m T2 F TF F01 F1 A A
ol %m(u‘*u‘u? =13 ) #rh, afz u, 7 u, wifivs o Afam
1 21 | 77 +fi Tag Fife 7% 72 38 5w 5 w=mra 5 ga 1 nfas sl 4 e A
sEam F aR SR A FA L | ‘ | 12 y

Prove that the mean Kinetic energy of a panticle of mass m moving under a

1 2z 2 .
constant force in any interval of time is gm {u‘ +Ul, U3 ), where uy and u,
are initial and final velocity. Prove further that it is greater than the kmetsc__
energy at the middle of the interval but less than that when the pamcge is ha}g.j;, PR

way.
. z-3 ; -6 , :
4 (o) ToEve X283 Y78 2 9 gy x=8 _y-7_2-8 Fmor=mm A shonest
o 3 -1 1 -3 2 4 '
distance) A4l ZHAAR 771 F1 71 F FEEI G0 F0199 | 15

Find the length of shortest distance and equations to the iine of shortest

_ «x-3 y-8 2z-3 X~3 y~7 z2-
distance between the lines el = and =2 = 6 _
3 - 1 -3 2 4
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b) W@ X .Y 2
(b) a "ot o= T Sl w A, B, G e & 1 o ifw e gl O

b c) e
Zl —+ — |+
Y(C+b/ Zx[‘;+0‘+xy( ) 0%, io

T Yy, 2
he plane ;— + B + E =1 meets the coordinate axes in A, B, C. Prove that the

icélgtl:m of the cone generated by lines through ongnn O to meet the circle

YZ| —+ — |+ 2X| — ): )
(C b) .2 c)+xy(b 2,0

/

5. (a) TF e H(x) 1 v g @

s 1, T‘rraﬁﬁ x=0 N :
- 2, Gﬁl’% )_(=0‘ ) |

T ST X —s 0 7 f(x) % HET 1 AR e B R Bl {(x), x = 0, I & 7
a7 39T ) =Tt HINT | 10

A function f(x) is defined as
1, when X= 0
L i 2 when x=0

| Does the .Iimit of f(x) asx = 0 exist ? Is the function f(x) continuous at x =0 ?

Justify your answer.

(b) x-312, 7@l x=y/3 o g x2 + y2 = 4 8 W9 U1E ¥ 9 &1 HARe 7
Hifera | 15

2y

Find the area in the first quadrant enclosed by the x-axis, the line * = y~3

and the circle X2 + y° = 4.
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G .
6. Tz Hifsm 5 s wgp G % wrfi sialm @eafnet 1 @ H(G), fam AR /7_ *
eI T 2 6T Z, WYR G W FA e | 15
Prove that the group I(G) of all inner automorphisms of a group G is isomorphic | §

to the guotient group % of G, where Z is the centre of G.

7. 10, 1) R T e f(x) =l gieam f(x):{?’ ?ax’”i:"“; @ R | = Wm
' X .

JHTHA jo‘ f(x)dx AT 3== T garercd j; f(x)dx =1 91 J1a Frfed | 15

0, whenxisirrational

. . » f o~
Let f(x) be the function defined on [0, 1] by f(x) {1’ iRl

1
Calculate lower Riemann integral j(; f(x)dx and upper Riemann integral L f(x)dx,

e St OGS, Tt e HiR et

N ; - X i
8. @il x > 0% ford forg S fF — <log (1+x) <x. 15. |

Prove that ?—X—a <log(1+x) < x forall x> 0.
. +X

9. U ETgH 9 SN 2a Tl TS G T U 1 e awed T Afest rend wen A
3 3R Sg T IR ATEL ¥ | FER U1 IH! AR T A 2 1 a2 e g Pl ¥
g 191 6 71 ) Rrg Hfs 5 2rcos26 = acoss.- 45

A heavy uniform rod of length 2a rests partly within and partly outside a fixed

smooth hemispherical bowl of radius r, the rim and bowl is horizontal. If 6 be the

inclination of the rod to harizontal, prove that 2rcos2 = acosy.
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(N=1), if nisodd

N —

T A f N 5 | f(x) = g afonfea fra s 2 | Rz

n ) '
‘E » f niseven

%f@@%ﬁmﬁmg, | s

Let N and | be the sets of natural numbers and integers respectively. Define a A
map f: N — I by setting :
';:(”‘1). if nisodd

f(X) = i

—— ., if niseven
2 Ik

Show that the map f is one-one and onto.

@Ueg - §/SECTION-C ‘

1. TF AR o G 1 wE 2, 551 G # (o) | i A5 G id 3o swagg 7l w@an
7R 37 Faa Al G T T FIfe 1 wRAT THET TR R | 10
Let G 58 a gfoup where G # {e}. Prove that G has no proper subgroups if and

only if G in a finite cyclic group of prime order.

2. % i o % ford gl
x-y+Aaz=1

2X+y+2=2
X+2y—Arz=-1
T g e TE e 8 7

For what values of A will the following equations

10

X-y+hz=1

2X+y+2=2

X+2y—-nz=-1

do not have unique solution ?
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fe@ma & T(a, b) = =(a+b, a- bbf{mqﬁmﬁﬁWT R?(R )“’RS(R)@RQ(R)

N GEIREIE
A R3(R) W Waw wurmw & | T @ G (range), ’Eamf@am !

b,a-b,b
Show that the mapping T : R?(R) - R3(R) defined by T(a, by=(a+ )

R k, null space
is a linear transformation from R2(R) into R3(R). Find the range, ran p
and nullity of T.

TR THH (y* + 2y)dx + (xy® + 2y* — 4x)dy = orﬁgaa?rﬁﬁ 1
Solve the differential equation (y* + 2y)dx + (xy® + Zy“ - 4x)dy = 0.

WmﬁaaﬁmsquamBisﬁ%ﬁﬁAz-lamBhl WIW@W%

a2 |A| + |B| = 0 |1 |A + B| %1 7 71 #IR, wwwzxwwﬁ&mm&h

E2GI

There are two square matrices A and B of same order such that A2 = | and

B2 = |, where | is a unit matrix. I |A| + |B| = 0 then hnd the value of |A + BJ, here
|A] denotes the determinant of matrix A.

sin3x a | ‘
zrféj'g‘o[ 3 +?+b]wm¥@‘éa’raambrﬂmmmﬁl.

lim sin3x' a . .
Ity 3 *;7”3 is equal to zero then find the values of a and b,
Fretafaa aoft &1 n vl g% =1 9 39 FiA -
T+ (1 +#x)+(1+x+x9) +(1+x+x2+x3) + ... nT TF |

Find the sum of the following series upto n terms ;
1T+ (1+#X)+(1+x+x%) +(1+x+x2+x% + ... upto n terms.

fire R A+ + (1) :2(%)”003%2, Gﬁﬁnmﬁwﬁ%% |

(< no)+1 o nm . .
Prove that (1+1)" + (1-1)" = 22" gos 4 where n'is an integer.
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0 Y2 | -xz¥ and S is the surface of the
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