M-5¢. Matheamadics

Set No. 1 Question Booklet No. 07324

16P/217/8(1)

(To be filled up by the candidate by blue/black ball-point pen)

Roll No.

code Vo (195) (2.0@
Serial NO. Of Om Answer Sheet -------------------------------------------
Day and Date ......... —— - ( Signature of Invigilator )

INSTRUCTIONS TO CANDIDATES

(Use only bluedlack ball-point pen in the space above and on both sides of the Answer Sheet) '

1.~ Within 30 minutes of the issue of the Question Booklet, check the Question Booklet to ensurg E.ha{‘n
contains all the pages in correct sequence and that no pagc!qucst.ngn is missing. In ci'.'.lse o bi‘n} y
Question Booklet bring it to the notice of the Superintendent/Invigilators immediately to obtain a
fresh Question Booklet.

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. Aseparate Answer Sheet is given. It should not be Jolded or mutilated. A second Answer Sheet
shall not be provided. Only the Answer Sheet will be evaluated.

4. Write your Roll Number and Serial Number of the Answer Sheet by pen in the space provided
above. _

S. On the front page of the Answer Sheet, write by pen your Roll Number in the space proviu’e.r"l at
the top and by darkening the circles at the bottom. Also, wherever applicable, write the Question
Booklet Number and the Set Number in appropriate places.

6. No overwriting is allowed in the entries of Roll No., Question Booklet no. and Set no. (if any)
on OMR sheet and Roll No. and OMR sheet no. on the Question Booklot

7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will pe taken
as unfairmeans,

8. Each question in this Booklet is Jollowed by four alternative answers. For eacly question, you
are 1o record the correct option on the Answer S) eel by darkening the appy, priate circle iy the
corresponding row of the Answer Sheet, by pen as mentioned in the guidelines given o1 th,
first page of the Answer Sheet.

9. Foreach question, darken only one circle on the Answer Sheet. If you d
or darken a circle partially, the answer will be treated as incorrect,

10. Note that the answer once filled in ink cannot be changed. If you do o

tion, leave all the circles in the ding row b, / : 4 lm{; 0 aitenpt a
question, corresponding ank (such question Wi

arken more than one circle

zero marks). [ be awarded
11. For rough work, use the inner back page of the title cover and.the b| .
Booklet. P 8¢ _ ank Page at the epg of this

12. Deposit only OMR dnswer Sheet at the end of the Test.
13. You are not permitted to leave the Examination Hall until the end of the Test

14. If a candidate attg_rp%s_!g use any form of unfajf means, he/='€ shell be liapjq to sy 3
the University may detéfmine and impose o, him/her. . chp Unishmen; a5

Total No. of Printed Pages: 64 [ R =1 7 o .
TR mg &1

10



16P/217/8(i)

ROUGH WORK

% &



16P/217/8(i)

No. of Questions : 150

Tl HEAT : 150
Time : 2% Hours Full Marks : 450
TqT 2% U2 QUi : 450

Note : (1) Attempt as many questions as you can. Each question carries 3
(Three) marks. One mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted

question.

SR get B e B B TAS B TAF 9T 3 (6)
3B W T FAF VAT FI B T TF ofF wrer s

S% STTIRT H37 I Wi g 2Nl |

(2) If more than one alternative answers seem to be approximate to

the correct answer, choose the closest one.

afe Tt Jepfeaes So) qel 9% & fiebe wdiq &), dl Fead
el Iax T |

01. The number of elements in the cyclic group (Z.,,+) generated by 24
IS :

THF THE (Zy,+) | 24 A ST SrTzal 4 g 2
(1) 2 (2 3 3 4 @) s

PToO.
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G2. The mapping from IR~{~1} to IR ~{0} under which the two groups
(IR~{~1},*), where a * b =a + b + ab and (IR~ {0};) are isomorphic is :
IR~1} A IR ~{0) UX gffesor | Rres siatd & 98, (IR~(-1},%) el
a*b=a+b+abaliX (IR~ {0} T &, B :

(1) x> x+1 2) x - x-1

(3) x o> x 4) x > 1

03. The number of homomorphisms of 7 onto 7 is:

7 & 7 U GEEHICE @ G © ¢

(1) O 2) 1 3) 2 4) 4
04. The remainder when 7'°® is divided by 24 is :

JupeT, ST 71000 | 24 F "N fRAm S, ¥

(1) 1 (2) 3 3) S 4) 7
05. Let I, N be subgroups of a group G such that N is normal in G.

Consider the iwo statements :

(@ H A Nisnormalin G

(b) H A Nis normal in H

Then : '

(1) both (a) and (b) are false

(2) both (a) and (b) are true

(3) (a) is true but (b) is false

(4) (a) is false but (b) is true

Hﬁﬁﬁﬁﬂﬁﬁﬁﬁg@G%H,Nwﬁ%%ﬁaN,GﬁW%:%m
¥ fEr Hiee -

(a) H ~ N, G# gam4 § () H AN HT R e

REl
(1)
(3) (@

'a:ﬁ(a)aﬂﬂb)wsq% 2) M () SR (b) TF B
e & T (b) TS B (4) (a) TG B IX=g (b) §F ©

4



06.

07.

08.
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Let (G,-) be a group and H be a subset of G. Then H is a subgroup of
Gif:
A I (G,-) T |98 B SR H, anraqﬂgﬁm%laali G

IUEE © AR
(1) a,beH=>abeH (2) VaeH,a'eH

(3) a,beH=ab’'eH (4) a,beH=b'a'eH

Let two permutations z and p be defined as follows :

1 2 3 4 5 6 1 2 3 4 5 6
224 136 5/ad¥B=|5 5431 ¢

then : _
(1) both zand p are even (2) both z and p are odd
(3) ziseven but p is odd {4) =zis odd but p is even

9 TN 1 e z iR p iR =mo o 2
123456 12345 6

(241365 MB=|5,543 ¢

a9 -

(1) SHF z3X p 99 & (2) THF 2R p RAum ¥
Q) z @R ieg n fawm & () z v 2 fmg p oy 2

In the ring (zxzxz,+,) the number of elements whose multiplicative
inverse exists is :

I (2xzxz,+,7) F I sregal @ wemr, P Uferery
AT B, B - o "

(1) 4 @ e (3) 8 @) o

P.T.0.
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09.

10.

11.

Which of the following is not a subring of the ring (IR, +,*) ?
(1) I,=& ¢ IR : ax = 0}, where a is fixed element of IR. -
(2) Intersection of a class of subrings of IR

(3) Intersection of all subrings of IR which contain a fixed element a
of IR '

(4) A subset S of IR which is closed under '+ and '’

ﬁmﬁ@aﬁﬁﬁ?m(m,m)aﬁwﬁ%?
(1) L=fxe IR :ax=0} S/l a,R T T fFaa Taad @
(2) IR F IgFTEr B TH IS H FACTS

(3) R & 39 @i IyawEt B FEETS SR %qmﬁaaaqauaa
&\ aHIfed S ol

(4) IR W U IqEYEIT SN+ AT % Sicrta d@gd @
The solutions of x> + x + 4 =0in Z are :

Z; § x2+x+4=0 F e €

(1) 1,4 2) 2,4 @3) 1,3 4) 0,1

Which of the following statements is true ?
(1) In every cyclic group each element is a generator
(2) 1 and 3 are generators of the cyclic group (Z,, *)

(3) Every set of numbers that is a group under addition is also a
group under multiplication

(4) Every subset of every group is a subgroup under the induced
operatlon

Freffad woel § 9 BT w8 7

(1) g@maﬁaﬂﬂ@wmwmm%

@) = g9 (Z, ) $ 199 35 h o

(3) Mﬁw@ﬁwﬁmﬁﬂmwmgﬁw
& o @l e T

“) mwﬂﬂ@%gqg&ﬁﬁﬂﬁﬁ%%aﬁﬁﬁﬁ@m%
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12.

13.

14.

15.

16.
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Which of the following statements is true ?

(1) Every function is a permutation iff it is one to one

(2) Every subgroup of an abelian group is abelian

(3) The symmetric group S,, has 10 elements

(4) The symmetric group S, is cyclic

=t et # @ H9 59 & 7

(1) &% %9 T HA99 8 I oK F9d 4 g8 o =
(2) Tl oTieRll e & U STEHE ST ST B

(3) &AfEd &gE S, F 10 erggq & ¥

(4) WA @ S, T B

The number of elements in the cyclic subgroup of Z,, generated by
30is:

Z, F 309 G wehla SueHeE § orgwdl @ de T
() 5 (2) 6 3) 7 4 8

The number of abelian groups of order 24 (upto isomorphism) is :

ST NS T A A (qeanir @) R B o4 @, 3
(1) 1 2 2 3) 3 (4) 4

The number of left cosets of the subgroup <6> of Z,, is :

-zw%wc&ﬁwwgaﬁfﬁm%:

(1) 4 (2 6 3) 8 (4) 9

A Sylow 3- subgroup of a group of order 12 has order -

FlE 12% TIE B F GR 3- I09TE A AR D .
(1) 6 (2 5 (3) 4 @4) 3

P.T.O.
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17. If (7, +, ) is the ring of integers, which of the following statements is
true ?

(1) n 7 has zero divisors if n is not prime

&L

(2) The characteristicofn 7 isn
(3) Asaring 7 isisomorphicton 7 foralln>1
(4) Every integral domain of characteristic O is infinite
A (5,4 ) TR T A & A Prefiaa e § B e 7
(1) nz ¥ g 9wk & Ak n 9T TEl B '
(2) n g @ S n 2
(3) A B ETH 7 @f n>1D KT ng B JeIR 8
(4) mwﬁﬁu@ﬁﬁ,ﬁwaﬁwoﬁ,a@m%
18. Under addition and multiplication of residue classes of integers which
of the following is a field ? '
QUi & rgd @it & AT R oRT & SN Fraed § § Hi
e o A |
(1) Z 5, (2) Za (3) Z; (4) Zg

19. The factorization of x* + 4 in 7, [x] is :

quﬁﬂ+ﬁmywﬁﬁ%;

5 .
(1) (x-1) x-2) 2 & - 1) k-2) (x-3) -4
@) (x+17e+2 @) x+1)(x+2)(x+3)(x+4

20. Which of the following is false ?
(1) Every principal ideal domain is a Euclidean domain

(2) Every Euclidean domain is a principal ideal domain
(3) Every Euclidean domain is a unique factorization domain
(4) For any field F, F [x] is a Euclidean domain



21.

22,

23.

16P/217/8(i)

Frefcifea § @ &9 a8 °

(1) &% F&A JerTEs gid JRREE Oid ST @

(2) A% FfERiSE gid g IIE gid ST 3

(3) uAH TS gid ifecdia JormEes wid g 8
(4) el & F & R, F ) o e gid ear @

The coordinates of (3,2, -8) with respect to ordered basis o ,= (-1, 0, 0),
a,= (4,2, 0) and a,= (5, -3, 8) are given by :

AT SMUR o= (-1, 0, 0), a,= (4,2, 0) 3N o= (5,-3,8) & @R&
(3,2,-8) & fidsniss 39 €

(1) -1,4,59) 2 (-10,-%,1)

@ (0,2,-3) @ (10,~3, 1)

Which of the following functions T from IR? to IR?is a linear
transformation ?

IR § IRW frafeafad § & @9 o T o Was awqigeor 2 7
(1) Tix,x,)=(1+x,x) 2) T, X,) = (x,2 x,)
3) Ti(x,x,)=(sin X, %,) (4) T(x, xy) = (x,— x,,0)

If T is a linear operator on IR? defined by T (x,, x,, x,) = (3x,, x, - x,, 2x

et . L
tX,+x)thenT (x,, X,, X,) is equal to :

AR T (x,, %, %) = (3%, %, - X, 2%, +x, +x,) & GRAWA IR? G T 0
WGH Hepran & ar 1 (%, X,, X;) TET T

1 [ﬁ ﬁ_x . + + | xl x1

(1) (373 XXt X, (2) |33 XXX, X,
Xy & | X X

@) {?E"‘?""l"‘z*"a) @ (3"3“"2**1*%-%]

P.T.0,
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24.

25.

26.

The matrix of the linear transformation T : IR® — IR®defined by

T (X, X,y X,) = (X, = X, + 2X,, 2%, + X,, - X, - 2X, + 2X ) is :

T(X,, X,, X,) = (X, = X, + 2X,, 2%, + X, - x, - 2x, + 2x,) @ GRS e
FAEOT T2 IR - [R® &l T8 © °

—~ —

1 2 -1 1 1 2
L2 D 2 B! 2 2
[y -1 2 =1 2 1
2 1 0 1
3) @ |12
-1 2 2 -2 0 -2

Let W, and W, be subspaces of a finite dimensional vector space V
and W° denote the annihilator of W. Which of the following is true ?

q s B Rrdt Af frf aRe @afte v & W, T W,

Srie ¥ oot W @ g @ we § Frefud e s ¥

freferigg & & B9 §@ © 7

(1) (W, +W,)0=WP°+Wp° (2) (W, n W)0=WpP+Wp

B) (W, U W) =Wp0+ Wy (4) (W, ~W)0=W7+ W,

Let A and B be two n x n real matrices. Consider the two statements :
(@) [f1-ABis invertible, thenI- BA is invertible

(b) 1fI- AB is invertible, then AB is invertible

Then :

(1) Both (a) and (b) are true (2) Both (a) and (b) are false

(3) (a)istrue and (b) is false . (4) (a)is false and (b) is true

10



27.

28.
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"9 SIS A SR B& n x n aafas oMiege & 1 & &eMt a3
HISTY

(a) aR 1- AB GohHoa 8, T 1- BA Fehaold 8
(b) A 1-AB gebuofim &, ot AB sgwbaofiy &

aEr .
(1) &S (o) X (b) G & (2) IFT (a) 3N (b) FEH
(3) (a) T 2 S (b) A & (4) (a) T9A 2 X (b) 9

(1 1 0
-1 -1 0
The characteristic polynomial of the matrix |-2 -2 2

1 1 -1

is :

ICJ»——--t.'DOJ

-

[1 1 0 0
-1 -1 0 0
SISgE (2 -2 2 1| &I APl Tguys @
1 1 -0

1) ®&-12 (2 RE+1? (3) 2x-1) @) 2+

If a,B are any two vectors in an inner product space V the value of A
for which

2
+i

2

B +A| 42-iB l|2 is true, is :

a—-— a+£
4 4

(@/p)| ’f-

AT el iR oW |afe v o IS & Ry & & ) @ A,
e feg

o+

(a/B)= ;

+i

E )

1 1 i
T @ -5 B) g @) —fgi

a+-§” -u a-g’- ;

11 P.T.0.
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29.

30.

31.

32.

The rank and nullity of the linear transformation T IR? — IR3, defined
by T (x,y) =(x +y, x -y, y) are respectively :

T(xy)=(x+y,x—y,y) & qReaiie Yae Sqica=er T:IR? — IR Hife
TAT LT FHHL: & -
(1) 2,0 2) 1,1 3) 0,2 4 2,1

Let W , W, be two subspaces of a vector space V such that dim W, =4,
dim W, = 5 and 5 < dim (W + W)) < 8. Then dim (W, ] W,) can
be::

o T B et @Ry @l vaE w, w,AE & suadie € %
dim W, =4, dim W, = 5 & 5 < dim (W, + W,) < 8T dim (W, N W) &
Fhal © -

(1) lor2 (2) 2or3 (3) 3or4 4) 4or5

If A is the matrix associated with the quadratic form 4x? + 9y? + 22
+8yz + 6zx + 6xy then det A is equal to :

gfg faeml qHE 4x2+9y2+2z2+8yz+6zx+6xyﬁ eifad e
AT A det ATUET B -
(1) -19 2) -16 (3) 19 | 4) 16

Consider the two statements :

(a) IfEis a projection, then [-E is a projection

(b) IfI-Eisa projection, then E is a projection

Then :

(1) both (a) and (b) are true (2) both (a) and (b) are false

(3) (a)1strue and (b) is false (4) (a) is false and (b) is true

12



33.

34.
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& FEEl X AR #Hifva

(@) 4 EU% U89 B, oY I-E T 9&9 B

(b) Il I-EwH 98T B, O ETH 999 ©

ag -

(1) T (a) 3N (b) G & (2) I (a) R (b) A &
(3) () O B M (b) STHA ¥ (4) (a) 7T B OR (b) 6§ 2

Let (/) be the standard inner product on IR2. Let a=(1,2),=(-1,1)

and y be a vector such that (a/y)=-1 and (B/y)=3, then v is

A JITE IR? OX (/) /MG ST IO B | J9 ST @ =(1,2),8=(-1,1)
Ty U Q! GRwr ¥ BB (a/y)=-1 T (B/y)=3 a9 ¢ D

o (53 @ G e G @ (LY

Let inner product on IR? be defined as

(@/B) = %y, - %y, - x,y, + 4x,y,, where a = (x,, x,), p = (y,.¥,). Then

(x,, X)) and (~x,, x,) are orthogonal if :

(1) == %, (2) for all (%), x,) eIR?
—3+./13 _
(3) X, = 5 X, (4) X, =-X

" SR IR? WY SvieR o,

- (9/B) = xy, - xy, - xy, + 4xy, T a = &, X), B = y,y,) @

urefe B, @ (x, x) o (x,, x,) Wif¥H & iy -

1) x,=.2 x, (@) & (x, x) eIR? P fory
-3+13
@B x,= QJ_xl (4) X, =-X
13

2.T.0.
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35.

36.

Using Gram Schmidt Orthonormalization process in IR? with standard
inner product the orthonormal vectors corresponding to linearly
independent vectors (1,1) and (1, O) are :

1
(1) (1, 1), (-1, 1) (2) :5(1, 1), (1, 0)

1 1 ‘
(3] TQ_(I, 1], \/_5’(1, -1) (4) none of the above

T fore qETHTRITEReT SehH Y A ST O $ AT IR H FET
v Ygwa: @da gl (1,1) 99 (1,0) | b g ikl
e

1
(1) (1, 1,1,1) (2) 'J_gtl, 1), (1, 0)
1 1
@ 71, ZWL-1 . (4) Suged # g B e

For any linear operator T.on a complex inner product space V i T*
denotes its adjoint and C is a complex number, which of the following

is not true ?

W%WWWVWWWT%WI{%WW
Wﬁﬁﬁﬁﬁméamcqzﬁﬂﬁaé@na,ﬁﬁmﬁﬁgﬁ

Y g w6 e ?
1) (O,+T) =T, +T, (2) (CT)=CT

@ (T,T) =T, T/ (4) (=T

14



37.

38.

39.

40.
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Let W, W, be two subspaces of a vector space V. Then smallest
subspace of V containing W, and W,is:

A Wit feelt wfee @i v & w, w, & SugEfe ¥ 1@ woaik
W, %l FHIRed 9 al V &l 999 Ble] SuqEie § - r

(1) W, UW, (2 W NWw,
(3) W; + Wg ' (4) (wl - wg] U {WQ - wl)
The coordinates of the point (5, 6, 7) in IR® with respect to the ordered

basis {(1, 0,0),(1,1,0),(1, 1, 1)} are :

IR% 95 (5,6,7) & & ST (1, 0, 0),(1,1,0), (1, 1, 1)} & Q=
e ¥ :

(1) 1,-1,7) _ () (18,13,7)
(3) (7! -1: -1) (4) (_1) 7! _1]
If x is a real number such that |1-x| =x-1then:

Al x S U At d@e@r T, 59 gET 8 B |1-x|=x-1, 99 :
(1) x<1 2) x>1 B) x>1 4 x<1

If f is a real valued function defined as f(x) = x*2, then :

(1) domain (f) = (—o0,0) = range (f) |

(2) domain (f) = (~o0,0) and range (f) = (0, w)

(3) domain (f) = (0, «) and range (f) = (~o,c)

(4) domain (f) = (0, «) and range (f) = (0, w)

AT fuF arfaes B E S P wer @ oRewieg ® R
fix) =x%2, gq :

(1) H|<T(f) = (~0,00) = G (f)

() 5T () = (~o0,0) S WG (f) = (0, o)

(8) I (1) = (0, o) I G (1) = (=00,00)

() =@ = (0, w) 3R IR () = (0, o)

15 P.T.O.
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41.

42.

43.

If f and g are real valued functions defined as f (x) =2 |x| + 1 and

g (x) = then :

x° -1
(1) fisan even function and g is odd function
(2) gis an even function and f is odd function
(3) both f and g are even functions

(4) both f and g are odd functions

aﬁreﬁtgaﬂaﬁtﬁww%ﬁrﬁwwﬁqﬁwﬁﬁﬁ%ﬁ

fx)=2 |x| +13 g(x = 'le_l SE|

(1) (99 S a g & § (2) g T B g f Qe wed ©
(3] {3l g @9 B & (4) faf g QT fowd wer B

The real valued function f(x) = 3 —2x — x? represents a :

(1) Parabola (2) Ellipse

(3) Circle (4) Hyperbola

AT B fx) = 3 -2% - x? FARIT HET ®

(1) 9Easd (2) éld@ﬁl

(3) I (4) SAfTIRET
fix)= in| 1| + cos i) :

Lot 1(x) = sin{ ) - eos ()] then

(1) lim f (x) does not exist (2) Im f(x)=1

@ lm f(x)=0 (4) lm f(x)=-1

16
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gfy f(x) = [sm[i) +cos[ D 8, a9 :
(1) Im f)ar aifRae s€f & (2) lim f(x) = 1

3) lm fx)=0 @) lImfx)=-1
x* l-cosx 1.
. Suppose the inequality ——5-4— T<—2- holds for the values of x

close to zero, then :

" I-cosx)_ 1 ; l-cosx) 1
(1) }g%( 22 J>§ (2) 15%( = )<§

. [l-cosx) 1 . [l-cosx
(3) lim [ = J=§ (4) lm ( - )does not exist

Wﬁix%ﬁmmﬁ%mml_% lf}{%
T R, 59 a9 A

(1') lim [lh-cos x))l

lim l1-cos x <1
8 Il |<g
li l1-cos x 1
(3) fm ¥ "3
l1-cos x
(4) ,Ho( & Jaaraiﬁﬁaﬂtﬁ%:

1 7 P°T001
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2
X, X el

45, Let f (x) = 9, ¥=2 Then one‘of the following is not true.

46.

47.

2, x>2

x?, x<?2
T §(x) = 2 X=§ qu, Frefafad § @ I TF g T2 ©
y X> ;
(1) M)« 2 ) Umif(x)«3
(3) lImf(x) -4 (4) lmf(x)=3

Let f (x) = x* - x - 1 be a real polynomial. Then :
(1) fhas a zero in the interval [0, 1]
(2) fhas a zero in the interval [1, 2]
(3) fhas azero in the interval (2, 3]

(4) f has no real zero

T [ (x) = X° - X — 1 U AT 9gue 8 a9

(1) @ T [0, 1] H @ g &

(2] f W ST [1,2] § Oh A B

(3) f =1 TR [2,3] F TH I BT

(4) [T I aredias LA TE e

An object is dropped from the top of a 100 m high tower. Its height

above the ground after t seconds in 100 - 4.9t2, Then the speed of the
object 2 seconds after it is dropped is :

(1) 4.9 m/sec (2) 9.8 m/sec
(3) 19.6 m/sec | (4) 39.2 m/sec

18
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49,
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100%“@%%@@3@#%%%:@%%?@
Sl T8 q FHeE 100—4.9t2%|m§a‘o’rﬁr{r~i}aﬁ%zé%ugtrﬁr@
I T BRI ?

(1) 4.9# /3o (2) 9.8+ /Fo
3) 19.6H /Ao : (4) 39.2#/Fo
X (x*-1) -

Let f (x) = Py . Then

(1) fcan be continuously extended at x = 1

(2) fcan be continuously extended at x = -1
(3) fcan be extended continuously at x = 1 and x = -1

(4) fcan not be continuously extended at x = -1

x(x*-1)

e f(x) = Ty B, a9

(1) f aﬁx=1wwmﬁﬁwﬁa%ﬁmﬂm%

@) f W x=-19 7 w9y & R B o waar 2

(3) faﬁrx=1aﬂrx=;1q?aaawﬁﬁwﬁa%wﬂw%
@) f ﬂ%x=-l-WHﬁﬁmﬁﬁiﬁTﬁ?rT§fﬁﬂmem%
If f (x) is real - valued function such thatlf(x)]glxl”? for=1<x<1,
then : . '

(1) fis differentiable atx=0andf'(0)=0

(2) fis not differentiable atx=0

 3) fis differentiable at x = @ andf'(0)=1/2

(4) fis differentiable atx=0andf'(0) =1

19 P.T.0.
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50.

51.

afE f(x) U aTEdfaE Be off §9 YER § —1<'x<1%f€'|t!
|f ®)] < |x|¥,d9 -

(1) f,x=0 UX SFaeag & T {'(0)=0

(2) f,x=0 UX SFaHaE TE ¥

(3) f,x=0 UY ST & T4 {(0) = 1/2

(4) f x=0 UY SFEEHE & T {1(0) = 1

sin2x, x<0
Iff(x) = _ 50 5 then f is differentiable at x = 0 if :

sin2x, x<0
AR (R = ) e X>O,'Eiaf,x=0'Z|T61?l?b_¢I7‘ﬁ"-T%,qﬁ!
(1) m=0 2) m=1 (3) m=2 4) m=3

Let the sequence {x,}.,, be defined as xl' =landx, =1+ Jx, for

n > 1. Then:
(1) sequence (X.).., is monotonically increasing
(2) sequence {x,}.., i monotonically decreasing

(3) sequence {Xn}.., 1s nOt convergent

(4) sequence (x,)", is not bounded

20
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’Wﬁseﬂmq{xn}:_laﬁrq&mﬁaﬁww%xlﬂaﬂi
xn+l=1'+J>Z%ﬁ"lQngl,ﬁT;f

(1) oTgeHH {xn}:.,wéfrﬂa%

() ST {x,},, THEY o ¥

@) STFPA {x,};, siirard 7€ 3

(4) TPHA {x )" = & D

n=1

' 1 1
be defined as X, = 3 Ky = 2 %o and

o

. Let the sequence {x, }

n=1?

1
Xm =3 t X, forn=123...

Then : _

_ 1 : 1
(1) limsup{x }== and lim inf {x_} =

2 8

. 1 _ 1
(2) hmsup{xn}=-2-and11mmf{xn}=3—;
; 1 e 1

(3) 1unsup{x}=-andhmmf{x}=—-
n 3 n 2

. 1 L 1

(4) thUP{xn}-‘--z-andhmmf{xn}=g

21 P.T.0.
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53.

w6 ST {x,)7, n=1,2,3... % [T N yeh< i @ o
- . .

XT3 XT3 x2n—]\3$r{ Xpnrt =3 T Xon

RERE

(1) limsup{x_ }=75 aﬁ'(liminf{xn}=%

; 1
() limsup{x,}=73 G?iTliminf{xn}=§1~2—

1
@3) iimSup{xn}=§a?i‘fliminf{xn}=%
| 1o i
(4) thUP{xn}=5GﬁThmmf{xn}=-é

Let f : IR — IR be a linear function such that f (1) = a, then
(1) fis continuous but not differentiable
(2) fis continuous and differentiable and {' (x) = « for all x ¢ IR

(3) fis neither continuous nor differentiable

(4) f'(x)=0Oforallxe IR
Wﬁﬁf:IRaIR@WWE’HW%ﬁEf(I)=u,Hﬂ'-
(1) fwww%wam?ﬂﬁﬂ‘sﬁ%!

) fadE @ sEEeRE ¥ AT x e RE R0 = o

(3) quﬁﬁﬁﬁ%@'{ﬂaaqmﬂ

(4) cc IR T ' (x)=0

22



54.

55.

56.

(2) fis uniformly continuo

16P/217/8(i)

Let {pn}:_] denote the ordered sequence of prime numbers. Then the

L
series Z 1S :

n=1 n

(1) Convergent but not absolutely convergent
(2) Absolutely convergent
(3) Divergent

(4) - None of the above

a1 &% {p, )7 ST HEATS & AT STy &t auiiar & | a9 Ioft

o« (_1)11 % :

n-1 P,

(1) Rm@ERa ) gofa: efraRe =8 2
(2) yeia: siRmERg

(3) SERa

(4) S F § FE 7

The set of rational numbers has :
(1) Least upper bound property
(2) Greatest lower bound property
(3) Archimedean property

(4) None of the above

(1) = TR T8 gt (2) FSE oY EvE gigdt
(3) ST wud (4) ST § @ FE T

Let f (x) = sin x and g (x) = x?, then :
(1) both f and g are uniformly continuous on IR

‘ us on IR but g is not unifornily
continuous on IR

(3) neither f nor g is uniformly continﬁous on IR
(4) g is uniformly continuous on IR

23 P.T.0.
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57.

58.

fear 2 &% f(x)=sinxx3ﬁ? g(x)=x?, dd

(1) (a0 gFi @99 &9 § IRIT §aq &

(2) f FI = Y IR T G 0 g [R 9K T &9 & Had T
(3) qﬁfﬁﬂﬁéﬁgﬁﬁ&ﬂt%@éw%

(4) g IRUY GO &Y & Fad 8

Let f: IR — IR be a function. For x, y e IR define dx,y)=1{f® -1,
then d is a metric on IR if and only if

(1) fis injective (2) fis surjective

(3) fis bijective (4) {fis continuous

AT IR s [RTH B 1 x,ye R dxy)=11®-fH] 9
d, IR 9% Afgs erm daw a¥dl 5+ ¢

(1) for=aadt & (2) f ST=BEH &

(3) fUHdl SATEBIEEh B (4) f Gad &

Let X and Y be two metric spaces and f, g: X — Y be two continuous
functions.

LetA={x e X:f(x)=gx)}and

B=fxe X:f(x) = 2K}

Then :

(1) Aisan open set and B is a closed set

(2) Bisan open set and A is a closed set

(3) both A and B are open sets
(4) both A and B are closed sets

meYaﬁmﬂawm%aﬁaﬂgﬁw(ﬁﬁzﬁmﬁ
Sl f,g:X—aYﬁﬂﬁHW%lﬂﬁT-

A={xEX:f(x):g(x)}a$R

B={xe X:f(x) # g}
(1]&@@@@@@18&#@%
2) Bqaﬁgmagfaqﬁmzxaaqgﬁﬂ%
(3) MAWBWW%

(4) aﬁAmﬁBaiE“fF“‘q%

24
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59. Which of the following sequences is not convergent ?

Frfoiad & @ SH-ar gy sfmard 98 & ?

M) {(“ﬂn}:_l @ {ﬂ}

60. Which of the following statements in not true ?
(1) Every continuous function is Riemman integrable
(2) Every differentiable function is Riemman integrable

(3) Every bounded function is Riemman integrable
(4) None of the above

=1 & Q@ H-ar w99 g9 T8 2 7

(1) % qaq Be, I99 gaepeg aar 2
(2) WWWWWM%:
(3) UAH T B, A T e 2

4) S # | HiE T

o0 ! :
61. If lu’ﬂ}nﬂ 1S a sequence of real.numbers and a be a non-zero rcal

number such that lim (¢ ta;+..+a,)=¢ then E_ﬂ (o) is -

qﬁ{an}ilwmmaﬁweawﬁw o U AL Ireafas

H@TWW@'EE LH_,E (ayta,+.+a,)=a a9 lim () 2 -

(1) «a @) a+1 B) a+2 4 o

25 P.T.0,
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62.

63.

64.

Which of the following statement is not true ?

(1) /2 is an irrational number
(2) /2 is not an algebraic number
(3) 2 is not a transcendental number

(4) V2 is not a rational number

Frefafad § @ $-ar 9 § T8 8 7

(1) [2 Uk oquRAg ger 2 (2) J2 T ST e el §
@) /o U Iepe GEm e E (4) J2 T Uiy der @ e

Let ¢ denote the set of complex numbers and f: & — ¢be defined
as f (z) = |z|?, then :

(1) fis nowhere differentiable

(2) fis differentiable only at zero

(3) fis nowhere continuous

(4) fis analytic only at zero

o TR ¢ At el & e B et 8 9 ¢ > ¢ 3
gk Rt B 6 f(2) = |2|?, @9 -

(1) fRsft oft frg U7 SFadeg & B

() (Fae g W Sahad

(3) fRee off g ox @@ T B

(4) [daa g Ox & At ¥

Letu (x,y) =x2-y*and v (x,y) = 2XY,

then :
(1) uandvare harmonic functions and u is conjugate of v.

(2) uandvare harmonic functions and v is conjugate of u.
(3) u is not a harmonic function
@4 v isnota harmonic function

26
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66.

16P/217/8(i)

AT u (x,y) =x2-y? 3R v (x,y) = 2xy,

SERE |

(1) udR veTad %o & aur u, v gras 2
(2) uelR voradt wem R dur v, uq g 2
(3) u oAl weT TE B

(4) vl Bee T8 ¥

Let f (z) = sin z, where z is a complex number, then :
(1) f(2) is entire and bounded

(2) f(2) is entire and unbounded

(38) f(2) is not entire

(4) f(z) is nowhere analytic

HHT f (2) = sin z, ST&T z'ﬂﬁ’q%TFf@T%,HE[:
(1) f(z) T R g

(2) f(z) ToF SR orasg B

(3) f(z) oot =&f B

(4) (2 ®E 9+ IR 75

Let f (z) = Log z, where Log z denotes the principal branch of log z,
then : ‘

(1) z=0is an isolated singularity of f (z).

(2) z=0isa pole of f (2)

(3) z=0is an essential singularity of f (z)
(4) z=01is a non- isolated 'singularity of f (2)

A 1 (2) = Log 2 ST&T Log z gy MET & Logz &, a9 :
(1) z=0,f(z) & &R gep

() 2=0,f(z) = g7 3

@) 2=0,{(z) 1 sTa%TH upe 2

(] 2=0,1(z) 31 oF SRR wpm 2

2T P.T.0.
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67. Let f (z) = 2z and C be any simple closed contour, then E[ flz)dz i .
T f(2) =22 99T C T QRO &% AT 3@ 8, ad if(z)dz T

qe B
(1) O 2) 1 (3) 2 @4) o«

. . 5 nnzn -
68. The radius of convergence of the series Zl is :
e

N Y7 Ay e B B -

(1) O 2) 1 3) 2 4) «

1 .
69. Letf(z) =z cos (_z-]' then Residue of f (z) atz=01s:

HTAT f(z)=zcos(%), a9 z=0 I f(z) Al Safyree ® -

1 1
(1) 0 @ 1 B -3 @ 5
32 t2 | f@dz,
70. Letf (Z) = (Z_l)(22+9] ' then |z_2| = 1S
3z’ +2 f(2)dz ,
T (2) = o) +9) LA R & A ©
(1) 2l (2) 3 mi (3) =i 4) O

28
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2z-1 |
71. Letf(2) = Bz 7 then whenever |z| = 1, then :

2z-1
Wf{z]=‘;:-z-,ﬂirﬁilﬁﬁ |z| =18, a9 :

1) 1f@]>1 2 If@)] <1
3 If@ =1 4) 1f(2)] =2
72. The set of zeros of an analytic function f has -
(1) no limit point (2) no limit point unless f = 0
(3) always a limit point (4) None of the above

T ARAMH T D A B qe @

(1) ¥ I frg 78 S

() T % T fRRg TE ST 9w 9% [ 07 &
() =AM & A farg Sar B

(4) ST F q N W

n, f ' 4
73. If Zan %' is a power series with radius of convergence R then :
n=l

(1) The series converges absolutely for |z| < R
(2) The series converges absolutely for |z| < R
(3) The series converges absolutely for |z| =R

(4) The series converges-absolutely for |z| > R

aﬁiﬁﬂ“%ﬂﬁiﬁq%ﬁ%ﬁwﬂ%aﬁwﬁﬁmRaaﬁ:

n=]

(1) =, Iz <R % fQ gofg: sifmafa & o &
(2) 2of, 1z1<_R%%ngiﬁ:eﬁaﬁae‘raﬁﬁ%
(3) =, 2l =R % R gofe: sifmia & oy 2
(4) =m, Izl >R R qofer: srferafer & omehr 3

29 P.T.0.
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74. Letg, (x) =

75.

1 X +NX
n(]+x2_] ,n>landf (x)=

then :

(1) g, — O uniformly on IR but {f.}"_, does not converge uniformly
on IR

(2) both {f,}7_, and {g.},., converge uniformly on IR

(3) neither of {f,}.., nor {g,}"., converges uniformly on IR

(4) f — O uniformly on IR

1 X +nx
Wgn(x)=m,nglﬁw f B="g S B

- dg

(1) g —0"ad &4 & IR 77 afirfa & smar & . {L)L., IR
g sAferaid el e @

2) QA {L}7., o {g,),., IR WA =9 J sifaRa 8 2

@ Far L), A& (g, R g w9 § AR 8
B
(4) IRW 99 &9 & {, 50

Letf: IR » IRbea monotonic function,

then :
(1) The set of points where f discontinuous is a finite set.

(2) The set of points where { is discontinuous is a countable set

(3) The set of points where f is continuous is a countable set
(4) The set of points where fis discountinous is an uncountable set

30
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e i

78.

16P/217/8(i)

AT f: IR - IR T THeT $aT 8,

aq

(1) GHHﬁH#ﬁﬁﬂﬂHﬁ@HWﬁbmmﬁ%}WﬁﬂﬁmeFa?
() T &N Frgel &1 wey SR foraay ¥, weF aged §
@) ST = frgsil & ayemg S faq 2w ageay @
(@) T TN Frgeit o e SR foraad B, o o age

If %f(x)= If(x) dx, then Dj- = f(x) is: -

P
af _I;'f[x);: Jfod a8 1) ¥
(1) ™ [e™ fxdx (2) e [e™ fix)dx

@) [flx-a)dx | (4) ™ [f(x+a)dx

_Using the conditions y (1) = 0 and ¥ (2) = O which of the following
differential equations form g Sturn-Liouville's problem -

Ml y(1)=0Td y(2)=0 TART A B e F D staee g
& foarset @ g qmEr @

(1) y"+y=0 2) y+y+y=0

B) y'+y+ay=0 4 y-ay=0

Kinetic energy of a rigid body rotating about its one point is %Tég ;
where I is moment of inertia of the body about :

(1) aline fixed in the body

(2) aline fixed in the plane of rotation

(3) axis of the rigid body through its center of gravity
(4) axis of rotation '

31 P.T.0,
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79.

80.

~3ﬁﬁ@%§%@%%ﬁ@@ﬁ“@ﬂ%ﬂ%ﬁﬁ%%m?,

Siel W 1 [UUg &1 Ssa gl @ ¢

(1) favs § Rex o Y@ & AnE

() g o § Rex us Y@n W anE

(3) fve & Toed= A ToRA Al o & awe
(4) gUiA T8 & @

Three principal axis at P, the end of minor axis of an elliptic plate are

minor axis :

(1) major axis and axis of the plate

(2 major axis and one latus rectum

(3) an axis at P parallel to the major axis and other axis at P parallel
to the axis of the plate

(4) an axis at P parallel to the major axis and one of the two latus
rectum

wﬁéqﬁﬂtaz%agaﬁ%faﬁﬁpweﬁqg@m{%:agaa

(1) & oter qF WA Hl A

(2) & sret wd U ANHTH

(3) qumaaeﬁﬁéaa%qm%@gaﬂampwé
G @ oy B AT ©

(4) waaaﬁﬁﬁaaém%@iaﬁ@qm
GIEINES|

Which of the following differential equation has self-adjoint operator :
(1) Bessels ODE: x’y * xy +xy=0

(2) Legendre ODE : (1 - x2)y - 2xy + 6y =0

(3) Hypergeometric ODE:x(1-xy +[c-(@@+b* 1) X}y —aby =0
(4) Laguerre ODE: xy +(l-x)y +ny= 0

e & el SR RO T T S €

(1) 8T AT Ry +xy +xy=0

() feoreT THIHTT : (1-x2)y - 2xy +6y =0

(3) BEI SqHgh FHIEHT ¢ X(l—x]y"+[c—(a+b+ I)X]y'—aby%O
@) AR FHHTT xy +(1-x)y +ny=0

32
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82.

83.

16P/217/8|(i)

The differential equation whose indicial equation has roots 2 and -3,
is';

q& HAIHAT THIHOT e uries i & gof 20 -3 E, B
(1) Ry +x(x+2)y+ x-6)y=0

@ % +E+2y-6y=0

B) y+y-6y=0

(4) x%y +2xy -3y =0

: ,_dy . .
A functional I = f;[xzyz‘*}f()’)z]dx,y =Ey, is equivalent to the
differential equation :

(1) 2yy" +y2-2¢?y = 0 (2) y +y=o2x
B) y-y=x 4 2y +2y-x%y=0

Th T 1= [ [x%y? +ybf')”]dx,y’=%, TG & ST IR
(hI) 2yy +y2-2x%y =02 2) y+y=2x23
@) y-y=x* & 4 2y +2y-xy=0%

’ . /2 ; 1
The functional I (y) = L [XYY +y? *E(Y']QJdX subject to §y (0) = 0
and 8§y (n/2) =1 is:

(1) maximum for §y = gin x (2) minimum for &y =sin x

(3) minimum for y = sin x (4) maximum for y=0

33 P.T.0.
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5y (0)=0 TH §y(n/2)=1® & QI HIATD
/2 1
Iy)= _[0 [XY}" oyt *EW’){!dX T

(1) 5y=sinx%ﬁ‘1’a\3@ﬂ'ﬁ"1 (2) Sy=sinx%f%l'a:’il\?lﬂ'q :
(3) y=sin-x%ﬁ1’aﬁgﬂﬂq (4) y=0%%ﬂlaﬁ-ﬁ?h_dq '

84. Iff (p) = j ylx)e™dx then application of this transformation on the

differential equation xy +y + Xy = 0 subject toy (0) = 1 yields :

Irf%\’f(P) f (x)e™dx aﬁsﬂwaﬁmﬁw
Yy +Xy = Oﬂaﬁy{O)*I%%ﬁﬁEﬁﬁmwwm%

1 pf(p)
(1) TP = 70 1 ( =

-1
@ )= 3

3)

sin X

85. Laplace integral transform of

(1) does not exist (2) istan” p
x 4| 1
(3) 1is rolls tan™' p (4) 1s a_ﬁ[pg +1}
S opr el TR TR
(1) et & ® @) tan'p¥®
. af_} ]
@ - pe ) ap|p*+1

34



86.

87.

88.

16P/217/8(i)

The differential equation ay” + by’ + cy = f (x), where coefficients are
variable, is exact if :

(1) a+b+c=0 (2) a'+b'-c=0
(B) a"-b'+c=0 (4) a-b"+c' =0,
da |
where a' = — etc
dx
eﬁa?aaaﬂ’laﬂuraywbywcyﬂ(x)mﬁwm' =X &, gurey
g IR -
(1) a+b+c=0 | 2) a+b'-c=0
(3) a"-b'+c=0 (4) a-b"+c =0,

. d |
GIBT‘T(a'=£ T 2

x? and x2are linearly independent solutions of the differential equation -

(1) y-4y=0 ) y+y-4=0
B) Xy -xy'-4y=0 (4 ®y +xy-4y=0
XU X2 X o & ¥ o g -
(1) y-4y=0% 2 y+y-4=0=
@) ®y-xy-4y=03 (@) Xy +xy-ay=0%
: ; dy
Smgularsolutmnofy=px+p2+1,p=a—:

X
(1) isd4y+x2=4 (2) isy=cx+c2+]
(B) isy=x2+1 (4) can not be obtained

d
Y=PX+p2+1,p=a-§- &I fafemr &
(1) 4y+x2=4%, @) y=cx+cz+18

@) y=x2+18) (4) e MBI 1

35
P°T-0.
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89.

90.

O1.

_ d
General solution of p® — 4xyp + 8y? = 0, where p = s

dx’
- dy
p’ - 4xyp + 8y? = 0, Tl p = 3 H M & ©
(1) ¢ -4xyc+8y*=0 @) y2=(x-of
(3) y=c(x-c) ) e

The solution due to inhomogeneous part of the differential equati'on

Cy YL -
dx? =@~ Ry = eTFicosRIs -
d’y dy
RyeHT ST & 0T STaEE GHIBTT 5~ 2, Yy T eosX
H T T
(1) (e, * &%) ¢ 2) (e, +ex €™
% _
(3) xe*+sinx @ FE g B

dy .
The general solution of (y +a - ol = =¥ +bis:

. Y+b
[1) 2X[y+b)=c+(y+a]2 (2} 10gy+a=x+c
(3) QY(K+b)'C+(X+a)2 (4) y2+b—a=y2—x2+c

36
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93.

924,

16P/217/8(i)

Eliminating f from z - xy = f (x® + y?) yields the partial differential
equation :

(1) py-gx=y?-x2 (2) px+qy=x?+y?
(3) p*x+q’y=xy 4) py-g*x=xy,
0z 0z

where p = 5x andq=

z-xy=f(x*+y) | fH GG HFE R BT Fifds sagmad
THIBIOT -

(1) py-gx=y*-x? (2) px+qy=x2+y?
(B) pPx+q’ =xy (4) P’ - g’ = xy,
- oz oz '

Stel p = ox Hq= '5'}_,

For a first order linear partial differential equation, the solution
(x-a)!+(y-b)2+2z2=1is;

(1) a general integral (2) a singular integral

(3) a complete integral (4) a particular integral

T T hife IS onfdis srasmer wHieer gq, &
(x-a)?+(y-bP+2z2=1% :

(1) TH FAHF GHIhT (2) U= = g9
(3) | Yol FHmEhTH (4) TH ROy TR
The solution of %*%*[g}(%) is -
(1) z=ax+by+ = () (-ax)(a-1)=ay+c
(3) z-ax=—L—ya+ ab

_r (4) z+ax=a+by+c

37 P.T.0.
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3_Z+6’_-z_:[62 oz
ax oy \ax)\ay H BA B

(1) z=ax+by+—a— t2] (z-ax)(a—-1)=ay+c

ab

B) z-ax= ytc (4) z+ax=my+c

b
a-1

95. Particular integral of (D - D') (D + D) (D - 2D') z = ex”, where D = é

0
and D' = g is :
x-y AV X+y X+ _i Xy _i X+v
(l) o) € . [2) ) € {3) ) B (4) 2 €

S i 0
(D-D) (D+D’) (D-2D)z=e€*, STl 9T D= f;t{a D=5y A

N

X-y , X+Y ey % s S
X+ X+ L X 4 —et
m Few @ STev @ e “

2

' : o e 9z 0z .

96. During getting the solution of == " Ey'_z are will have :
(1) (dx)*dp = (dy)* dq (2) dxdq+dydp=0
(3) dxdp+dydq=0 (4) dpdy=dqdx,

0Z 0z

wherep=5;,q=5;
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P2 _ 2% o et P @ v s v

x> oy’

(1) (d%)?dp=(dy)*dq (2) dxdq+dydp=0
(3) dxdp+dydq=0 (4) dpdy =dqdx,
e & &

G‘@Tp— sQ“ay

-2, -2<x<0 _ o
To expand f(x) = +2. 0< x<o Of period 4, as a Fourier series, f(x)

should be defined at x = 0 as :

2, —2%x<0

st 4t o 1) 42 20 o e s % e

aﬂﬁ%%ﬁx:onrrf(x)a%tﬁﬂﬁﬁm‘eﬁmz
(1) 0 (2)- -2 3) +2 - 4) 1

The system of forces : (1, -1) at position (2, 3) and (-1, 1) at (x,-1)isin
equilibrium for the value of x :

(1) 6 (2) 0 (3) -1 4 +

g (2, 3) W HERT 9 (1, -1) W (x,-1) W FRRT & (-1, 1)
VI araaeer F & x g - -

(1) 63 (2) 0% forg

B) -1% fw 4) +1% fom

The resultant moment of forces (1, -1, 1) at position (2, 3, 4) and
i 1, 1) at position (1.2, -5) about y - axis in OXYZ frame is :

OXYz%rfffy.-a?&{%mfrﬁﬁﬁg(zs,fl)Wﬁ(l,—l,l)@fﬁﬁ
(1,2,-5)waa(—1,1,1)25rqﬁﬁnrﬁaﬂqvf%: |
1 -6 2 +6 3) o (4) 3
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100.A heavy elastic_ s‘_cring o'f natural length 2ra is placed round a smooth
cone whose axis is vertical and semi-vertical angle is « . If w is weight,

T is the tension and 3 is modulus of elasticity, of the string then in
equilibrium :

(1) wé(xcota)-Ts(2nx)=0(2) wo(xtan a)+T §(2nx)=0
3) wg(rx)-T s(xcot a)=0 (4) woRrx)+T g(xtan @) =0

where x is the depth of the string from the vertex of the cone in
equilibrium .

e T Temer S48 RTEE EIMAE TS 2ra ¥, T 3@ E a1
%ﬁs@ﬁﬂwmﬁ—sﬁaﬁwa%%aﬁaﬁr@ﬁmm%u
afr S B AT w D, T SEH aFE ¥ ud ) Sl SRl HdiE §
a9 grEEeT |1 o oy

(1) w o (xcota)-T 56 (2n x)=0(2) woxtan ¢)+ T 5(2nx)=0
3) wg(2nx)-Tpxcota)=0 (4) wo(rnx)+Tsxtan ) =0
St W x i B ot & S B e ¥ wEET )

101. A uniform heavy chain of length [ is suspended between two points
in one horizontal level. In equilibrium the chain is in the form of a

catenary. The parameter c of this is :

g qY W S @ e e | S o st aw # Red @
%@aﬁmaﬁamm%wﬁsﬁ@%ﬁﬁ%mﬁ

%ﬁmﬁﬁ[ﬂﬁﬁc%

21 l | l
(1) l—\@ 2 7 B 57 o S

102.A circular rigid body rests upon a flat surface such that its center of
qgravity is at the maximum height from the flat surface. The rigid

body :

(1) isin stable equilibrium

(2) 1sin unstable equilibrium

(3) will remain at rest under any force

(4) nothing can be said about its equilibrium
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uh M 35 fUvs U gdaw @a8 W 36 gHN Rud ¥ 6 sEd
TEEE ARG TOE A ST e ) 21 g s

(1) Rex aramEen § 8

(2) SRR armEer o B

(3) el ot a& & sravla Rex & @

(4) QraEEn & fwg § g o 78 wer o1 " B

103. Along the central axis of the system of three dimensional forces the
pitch is ratio of :

(1) resultant couple and resultant force

(2) resultant couple and cosine component of the resultant force
(3) sine component of the resultant couple and the resultant force
(4) cosine component of the resultant couple and the resultant force

T g B wE & B o W Rem F i o §
(1) "Remft g7 ug aRomdt 5w @

(2) TROWR T e AR T B A ge, 5

(3) uRemH g & ar-uee ug QRO g @

() aRewdt 39 B Fiegr-ges uq GO e @y

104.A vector & = A g is rotating about its initial point O in the fixed place

OXY making angle g with OX axis at any moment, then gg IS ;

(1) another unit vector perpendicular to unit vector e
(2) perpendicular to & but is not a unit vector

(3)  aunit vector but paralle] to e
= dA ;
(4) a vector of magnitude B perpendicular to g

41
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Th [T 5 =A g U X T OXY H o149+ 7« f&g 0 &% @&
g9 el 2 {6 et &for OX 9187 & FIVT g FAWH 8, a9 d© 5 .

de
(1) & & wr=gq gaq 3HE AR
(2) & P WrEaq 9 T FHE AR A€ B
(3) T zHE AR AFA g & AT

(4) E%W%aﬁfﬁmﬁwqmﬂﬁw

105. A particle describes a circle of radius a with uniform angular velocity
§ . The tangential velocity and normal acceleration at any point (a, §)
are .
(1) a g and - ag? respectively (2) a g and ag?, respectively

(3) Oand afy, respectively (4) agandO, respectively

u HOT qH FONE AT 5 W UF a Bt arar gh gl e
HET & TH [O5 (a 9) g weRda 3 ud dEig @XeT € Fhel
(1) agT-ap? (2) ap T ap?
(3) 0TIajy (4) agTo

106.1n a rectilinear simple harmonic motion at the two positions on one
side from the center, the accelerations are 3cm?/sec and S cm?/sec,

respectively. The velocities at the same positions are 10cm/sec and
6cm/sec, respectively. The time period of the motion is :

(1) 2 Sec. (2) * msec. (3) 4 sec. (4) 4msec.

@i@amwﬁnﬁﬁm%wmﬁaﬁaﬁgﬁqw
asrm:sﬁz/ﬁﬁqﬁsﬁﬁwﬁ%%lﬁﬁﬁaﬁwaﬂmw
10 Tkt /&S ud 6 I /AhS 3| iy 1 T B 8
) 0y TS @ L A (3) 4 FFS 4) 4n =
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107.A central orbit is described under a central force proportional to r at
any point (r,9). The pedal equation of the orbit is :

w%@wm%wﬁg(ﬂe)w%ﬁﬁaaﬁﬁrﬁ%wﬁ%
& IRITT ufraiRd B wer @ e et Do
(1) p=ar . (2) p*=ar® (3) p=ar 4) p=ar?

108.A particle is projected upwards from- the vertex of a vertical cycloid
s = 4asiny along the inner smooth surface. It comes at rest at a

n - B
position (S»g). Then the projected velocity is :

(1) Jag (2) 2Jag  (3) J2ag (4) ag

where g is the force under gravity.

waéam‘%aﬁﬁﬁwwwaﬁwm%ﬁw%
wﬁnﬁ%%m%nwwWaﬂasmw 2| I

T

@%@(8—5] ﬁw%éfw%lmuﬁfﬁa%ﬂ%:

(1) Jag (2) 2 /ag (3) 2ag (4) ag
SRl WX g, TEATHRYT a7 & |

109.A particle is falling vertically from infinite height in a medjum whose

resistance per unit mass of the particle is equal to the velocity v. The
terminal velocity of the particle is :

(1) 2g. (2) g (3) v/g (4) vg
Where g is the force under gravity.

U B 3 R F oy Fes @ e R i
ﬁmw%v%wm%ﬁﬁﬁ?méi'wmaﬁqﬁ?

(1) 2g 2 g B) v/g (4) vg,

Gt@i'wrgngﬁsfvraa% |

43
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110. A particle is moving in a plane which is rotating with uniform angular

13,

velocity. The particle will experience Coriolis force in a direction :
(1) along the linear velocity

(2) opposite to the linear velocity

(3) perpendicular to the linear velocity in the same plane

(4) perpendicular to the linear velocity perpendicular to the palne
of rotation.

@iwwaﬁﬁwwaﬂﬁgﬁw%ﬁﬂﬁﬁﬁa%lm
q?ﬁﬂﬁ@ﬁaﬁaﬁﬁﬁmﬂﬁﬂﬁﬁwaﬁ:

(1) &= 3 & Ren &

@) Y& 3 & Rada e d

(3) =& o § Y A & F=ad

(4) Yeft 37 @ orEAd Od gON d« b wEad

Equation of momental ellipsoid at the center of an elliptic plate
2 2
IS S 1,1s
3
2 2
(1) o+l exy= (2) 32+ 2y? + 522 = constant
3
@) SP+28* = constant | (4) 2x2+3y*+ 5z2 = constant

@W@EL+£=1%%‘&'WW&WW
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112. A cube is suspended from the diagonal of its one fgce and is f_:‘.lightly
displaced in the vertical plane. The length of simple equivalent
pendulum is : ' :

(1) 5 (2) a B —= (4) <a
Where 2a is the side of the cube.

Uk 7 STU Toh O % Aot § qehEn @ € ud o ad § s
A fawenioa oo oten 31 @R Tuge S @ o
a | ' Sa

m 3 @ a @ 3

STET U =9 &l goT 2a ¥ |

3
(4) 2

113. A rigid body is rotating under finite forces in OXYZ frame then :

(1) instantaneous change in resultant linear momentum will be
equal to resultant finite forces

(2) Resultant change in angular momentum will be equal to
resultant moment of forces, about O

(3) Resultant change in moment of angular momentum will be equal
to the resultant moment of finite forces, about O

(4) Rate of change of resultant angular momentum will be equal to
resultant moment of forces, about O

W 3¢ NS OXYZ %9 § it aeit & st g7 <er @ aw
(1) Wﬁﬁﬂﬁﬂﬁaﬁaqﬁaﬁ?wﬁﬁaaﬁ%

2) Wwﬁwﬁwﬁwﬁrﬁaﬁao%wﬁa@ﬁmaﬁf%w
YT B TR AR

(3) Ww&w%w@ﬁwqﬁaﬁ@ﬁaﬁ%o%mﬁ&r
aRem sTeet & s B

P.T.0.
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114. An object runs round the circumference of a circular board placed in a

115.

horizontal plane whose center is free. Then the center will describe :

(1) acircular motion about common center of gravity opposite to the
object.

(2) a circular motion about the common center of gravity in the
direction of the object

(3] no motion but will remain at rest
(4) a linear motion towards the common center of gravity.

QaiaﬁTﬁiﬁﬂfT?@IQEﬂﬂﬂIéﬁéi%‘ﬂ?ﬁIqTfFBiﬁvgi%gar%laﬁé
H F= WA o | a9 98 B= giaanad BN

(1) 99 T&d = 3 ane fvs & fuda o g T
(2) G TEa dm B gy fus @ Rem F ww gaid
(3) HE ey FE afes Rex & s

(4) A &= B ST TH @G T

A disc is rotating about its center in horizontal plane with uniform
angular velocity . Suddenly the center becomes free and the disc
starts rotating in the same plane about a point on the circumference.

The angular velocity becomes :
a2

_ 3 2
m & @ 3 @) o @ 39

Where a is radius of the disc.

w%w%wﬁmﬁ%ﬁ%mﬁwaﬁ“ﬁﬂaﬂmﬁgﬁ
727 & | umHUs B W@ds 8 o 8 o fewp oqqa iy ux Red
tﬁ%g%aﬁaa@haaﬁwnﬂmmam%laé\vﬁaaﬁa

Al B

Elz(n} 3 -3—03 (4) gm ’
W - @3 @ 3 3

ﬁﬂwiﬁﬁﬁq'[a%l
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116.The solution of finite difference equation: Yioa T Vo Y =Y. = O
Y= 2, ¥ ==,y =308

_ By 3 (1)

(1) y,= 3% 4 (@n+5) B) o= 7+ @0t3)
3) v, = SHFIPEN*3) @)y = S4E1PEn+3)
B vy.= 3 Vorr= 3

Fﬁﬁﬁ‘ AN myn+3+yn+2_yn+l_yn=o; y0=2’y|=_1’y2=3
H BT -

| -1 3 1)

(1) n=%J%L@”& | .u)ym=;J4Umwa
3. .. 3

) y, = Z+("1] (2n+3) (4) y_. = Z+(-_1] (2n+3)

117.1f the characteristic equation of a linear multi-step method is

1
5(2322 =16z+3) then the method is

{1] ynq = yn_1 + E (23yn- 16yn—l + Syn—z)
h

[2) le = yn * E (23Yn_ 16yn—t + Syn—l)
h

B) You =¥, * 5 (By,-16y,, + 5y,,)

h
(4) yn+1 = }’,, * 1_2‘ (23y’l1_— IGY::-I + Syln—Z)

Where h is interva] - size,

L P.T.0.
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A v YA ag-ug A s SRR (232 162+
%—, adg fafer % :

~ h
(1) ym] - yn—l 3 _1_2 (23){11_ 16,yn—l + Syu—E)
h
[2] yn+] = yn * E (23YI1_ 16yn—l + Sy“—S)
h
[3] y“v} = yn + '1'5 (23yn_ 16)(“—1 + Syn—z)

h
@) Vor = Yot T3 (230 16700 5Y02)
Sl UR h e aEg 8
118.In a Range - Kutta method if one slope is defined as k =fx,¥., kX%,
...k ) then the method is :
(1) single-step explicit method (2) single-step implicit method
(3) multi-step explicit method (4) mult-step implicit method

Ueh @ cgcai%‘[f@rﬁaﬁ@aﬂma?rqﬁwﬁﬁﬁmm%
k= 1x,, ¥ K Ky k) ax ad fafy @ ¢

(1) UH-ug T fafe (2) TH-I areqese fafe
(3) d@g-Ux WS fafer (4) TE-TR T fafer

g S
119.1n a Runge-kutta method we have y,, =¥, ¥ Zl w_k_where k_are

slopes then :

5 = )
%@%aﬂaﬁfﬁym=yn+;wnkn%mknw ¥ a9
g 5 1 . i 1 Zw
= == wn= =
Yw,s5 2 2% @) &

n=1
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1

dx
I= J.l_—? may be numerically evaluated by :

-1
(1) Trapezoidal rule only
(2) Simpson's rule only
(3) TrapeZoidaJ and Simpson's rule both |
(4) none of Trapezoidal and Simpson's rule

1
dx
1= [i-7 # e w1 w s R o e D
3

(1) 5= dosmzea fafy &

(2 == Reew Ry &

(3) I SIS wF Remaw Ry |

(4) T & 2T W A & Ry Ry @

Consider a linear programming problem in 3 variables with objective
function :

minimize (2x, - 3x, + 4x,)
Suppose x,=1,x, =0, X; =5, is a feasible solution to this problem, -
then the optimal value of the dual objective function is

(1) equal to 22 (2) less than or equal to 22
(3) less than 22 (4) greater or equal to 22

Gqﬁwwﬁmasaﬁﬁ?mﬁmﬁvwwﬁﬁn

HTqH (2)(1 - 3x, + 4x3)

Waﬁ%Qx]=1,x2=0,x =55Hgmaﬁ-rwga%

ST GO B IR Hy Ak

(1) 22% sxEY . () 228 F Sty gy

(3) 229 =H (4) 22%3@3‘7\3&’2}3’[%
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122.In an inventory model with instantaneous replenishment and
shortages not permitted, the holding cost is 1 Rs/item / month and
setup cost is Rs. 100. The demand rate is 200 units per month. Then
the optimal total inventory cost per month is :

o qiftrEr dfee ¥ archiees ofwemas ok sl sgEa @ R
0T T 1 %. /9 /ATE R TG QT 100 5. © 1 HAT & 200
e ufy WIE B 9 W g ARTR AR Sf e S

(1) 500 (2) 400 (3) 300 4) 200
123.Consider an 'n - person n - jobs' cost minimizations assignment
problem with cost matrix ¢ = [¢;], 0<¢; <0, foralli,j=1, 2, ..... , 1.

which of the following statement is not true ?

(1) Problem is feasible

(2) Problem has an optimal solution

(3) Every basic feasible solution is degenerate

(4) Problem cannot be solved by the transportation Algorithm.

ol i, j=1,2, ..., n 3 o o AR c = (o), 0<C; < @ % HT
Wmﬁwﬁaﬁ?aﬂw‘n-aﬁﬁn-m’ww
i | BT & @ F-T B e T8 7

(1) FoEm gaEd 8

(2) EFET H g e ©

(3) TRAF ST GET B ST e ¥

(4) WTWWW%M&TH%‘T%TWW%

124.In an M|M|[|N queue with limited waiting space arrival rate 3, an.d
p_ = probability of n - units in system, the effective arrival rate 1s

given by :

xﬁfﬁﬁﬁwm%m@wmzm G F ofad a¥ AT
p=ﬁﬁn-§mﬁﬁmﬁwé,ﬁqwmaﬁmﬁa

e - -
(1) A @2 A (l-p) ) AP @) A(l-p,)
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125.Let (D) be the dual of the linear programming problem ()
Minimize (x, + 2x,)
Subject to x, +x, < 1, X, +X, > 2, then:
(I) Both (P) and (D) are feasible problems
(2) Both (P) and (D) are infeasible problems
(3) Problem (P) is feasible but (D) is infeasible
(4) Problem (D) is feasible but (P) is infeasible

mﬂ€ﬁm%@@ﬁmﬁm¥manwwmﬁaun% WWW?B+ZM
g9d 3 x, *X,<1, x,+x,>279 :

(1) ﬁﬁ(memtmngwmrﬂmmqﬁ

(2) I (P) R (D) orIT THETT ¥

(3) THE (P) GETT & AfFA (D) o B
H)imvnmngﬁmi%aﬁﬁ(maﬁha%

126.In context of game theory, the Immmax value {7, maximin value V,
- and value of game V, are related as :

127.Which of the following relationship is not true ?

f#?iiﬁ6ﬁ$ﬂTﬁmTHﬁ=ﬁT%?

1 .
(” W3=Wq+ ;1- (2] Ls= AW

5

1
(3) Ls-=Lq+I . 4 L =W

q q

51 P.T.0.
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128.The minimum elapsed time for the sequencing problems :

Jobs
J, J, J, J, Jg e
A 30 120 50 20 90 110
Machines
B 80 _100 90 60 30 10
1S &

(1) 420 hrs. (2) 20 hrs.
{3) 470 hrs. (4) None of these

Wmﬁmwaﬁaw%:

Hrd
J, J, J, g, J, J.
A 30 120 50 20 90 110 |
ERE
B 80 100 - 90 60 30 10
(1) 42092 (2) 20H<
(3) 470 %2 . (4) = | W= B
129.A sequencing problem involving 5 jobs and 2 machines requires

evaluation of :
(1) 5 x5 sequences

(3) 5!+ 5! sequences

(2) 5+ S sequences
(4) (5)? sequences

52
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qaEr, Bed s & qur 2 99 aftafee € § aw

agmnaﬁﬁ Pl ALIRAT B - |
(1) 5x53THA (2) S+59TgHH
(3) 5!+ 5! ITHA (4) (5)? ATHH

130.The maximum number of saddle points for any particular ) in the
given pay - off matrix is :

A 6 -2
-1 X -7
-2 4 3

R 1 gae ﬁﬁ?ﬁﬁii e fafire ) & R, aeamor Rrgeft
SfeheH gear 3

A 6 -2
-1 A -7
-2 4 X
(1) 2 (2) 1 @) 3 4) S

131.The given system :

_ 2xl+3x2+4x3+2x4=2

3%, +4x,+ 6x, = 3
has:
(1) 5 degenerate basic solutions
(2) 6 basic solutions and all are non- degenerate solutions
(3) 5 basic solutions but 6 degenerate solutions
(4) S basic solutions in which 4 solutions are degenerate

53 P.T.0,
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e T3 e -

2}{1 + 3){2 + 4X3+ 2}{4 =i

3x, +4x, + 6%, = 3

% BT :

(1)
(2)

5 JUYS AT &
6 ot e 3N @l o - srywse EF

(3) S MUY & by 6 IAT B

(4)

5 e & OFH 9 4 B SAUES B

132.In a transportation problem obtaining the starting BFS by VAM or

any other method, a column and a row are satisfied together. This

shows that :

(1)
(2)
(3)

(4)

There is no feasible solution
Atleast one basic variable is at zero level
There is no optimal solution

Atmost one basic variable is at zero level

Fret qRged aaear ¥, VAM otEr fhdl o fafy g aREES
BFS WISt & % u @ qUT OF G O A S e €1 Fe
gorfar & 6 ¢ '

(1)

aaégéfmgaqﬁ%

0w A F o omerd = g Rl TR
(3) aaémgaq‘é’f%

(4)

s @ oiferE e o w¢ g Refr WR
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133.Consider the Hnear programming problem
Maximize (3x, - x,) '
s.t.x,>0, x,>0, 2x + 3%, > 95
The dual of this problem has :
(1) a feasible and a unique optimal solution
(2) a feasible solution but no optimal solution
(3) no feasible solution

(4) a feasible solution and many distinct optimal solutions

Wass ganfein e w REr @R -
aﬁmaﬁﬁqml—xﬂ!)

s.t. x>0, x,> 0, 2x, +3x,> 5

EREGUIS I OR-C I R i B i o

(1) TH gaTd IR us Afadiy geaq &)

(2) TH FET & Wb arfade gweaw s 66
(3) I GEId & ALl |

(4) UF GETT B 3R 3% Sr6gad Tea e |

134. Suppose there are 5 teachers and 5 courses, one course to be given
to one teacher. Suppose we also have from the past records of
evaluations by students, an average rating for cach teacher's ability

to teach each of the 5 courses. The problem of Optimally assigning
courses to teachers can be modelled as :

(1) A network model in which a shortest path is required

(2) A sequencing model in which ap o)

. . ptimal sequencing of courses
18 required

(3) An assignment mode] in which a linear function is to b
maximized _ €
(4} An assignment model in which a linear

function ;
minimized 15 to be

S5
P.T.0.
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T T 55 5 oTeTgeRt Ud 5 fwdl § € ue fawg o SIsadeh SR
T R w ar R S B e B e T i
FEATTE & g oG fAear § ger @ amed @ oene w1 SAHd
e off gar ) Peeadl w0 @ fwg fafor @ gEer # ooy
frfaftag oot @ feaT ST Ael &

(2) Wawuﬁw%ﬂﬁwﬁﬁmmﬁﬁwaﬁrawﬁ

STELTHAT

(3) @WMW@WWQ%W@W%T
CICEEENI

(4) @GWWWWWWa%Wma%
STl

135.A unit making 'wheels' for a manufacturer of toy cars has received
orders for a whole year, to supply X, number of wheels during the jth
month. The unit has the option of making those wheels in one or
more runs of production, store the products with them and dispatch

beginning of the jth month. The unit wants to determine

X, units at the
1d be considered in the model ?

an optimal policy. What costs shou
(1) holding cost and shortage cost

(2) holding cost and setup cost

(3) setup cost and cost of stock - out

(4) shortage cost and salvage cost
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f@@mm%mqﬁﬁaﬁmﬁwﬁmﬁﬁmg geqr i
ufed SR b, jth 78N F Ry e ¥ Prafar & ore SaRT 9
ﬁaﬁmwﬁq%ﬁaﬁaﬂﬁ,waaﬁm%wﬁmﬁﬁaﬂﬁaﬁ
X, FPIEAT Bl jth 7EH & IR 7 Ao B b B 1 Fmtar g e
%ﬁ%mm%lmﬁwmﬁaﬂﬂﬂu@?ﬁmﬁq?

(1) &1 @I SR AT & el @ @ |

(2) oY AR SR ST AR |

(3) =TI AN AR Wieh THe R |

@) 7T H Bl A ara oY a9 A @ s

136.1f y(t) is a regular curve in R3, then its curvature is -

Lt b3 Frxil Ji=)
A
where y=§%

Ay (), R*¥T u% Frafd @ 8, &t s amar @

L3 L= ki< 4 [y

i R T T ¥ _Wﬂ
= dr
SR ?=E

137.Which of the following curve y is not regular cyr, 2
Fefatad & § f-a1 a% y Frafg 98 £ 7

(1) 7 (t)=(etcos t, e sin t) (2) r@® =3¢, 53)
(3) ¥ (t) = (t, cosht) (4) 7 (1) = (e, t6)

57
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138.A unit speed curve in |R? with non-zero constant curvature and zero

torsion is :
(1) Straight - line (2) Circle
(3) Ellipse - (4) Parabola

mﬁf@mwnﬁspa‘aﬂmﬁé—aﬂwmﬁ%:
(1) & @n (2) g«
(o) =g (4) azad

139.The Gaussion curvature at any point on a sphere of radius r is

B T A B R g ) R JhdT

) 2 o @) 1/r @) 1

T
140.If v (t) is a regular curve in IR3, with nowhere vanishing curvature,

then v (1) is a plane - curve if and only if :

1

[1] Curvature «< Torsion (2] Torsion o« curvature

3 T orsion = 0 (4) Torsion =1

7% v () 1R3ﬁq3ﬁﬁﬁﬁlﬁafs%,ﬁmzﬁ%%ﬁama§qaﬁ%,
aay(n@ﬂﬁ‘é'aﬁ'@*ﬁ,qﬁ@%ﬁuﬁ:
1

(2) ﬁa—vroc%gl;

o) g« .
(4) de =1
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141.1f K, K, are respectively principal curvatures at a point of a surface,

then the mean curvature of the surface at that point is given by : |

uﬁKl,szw:%@m'%@ﬁ@wg@mﬁ%,ﬁr@ﬂﬁ@
T HIE B AET T 59 THT 9T &) ol B

2, 1,2 K, +K.
(1) K, +K, 2) I_(J_;“_Kz_ (3) K,.K, W~

142.1fK and H are respectively Gaussian and mean curvatures at a point

of a surface, then the principal curvatures of the surface at that point
is given by :

ﬁKﬁTHW%WW%@ﬁ@WW@ﬁT@W

g

m%,ﬁaﬁ%ﬁwmaﬁgr@mmsvwwﬁaﬁ
g

(1) HiJH2 K ' (2) K+yHZ-K
(3 H+J/K?_H 4 kivK’-H

143.A curve on a surface is a geodesic if and only if its :

(I) normal curvature = 0 (2) geodesic curvature =

(3) normal curvature = constant (4) geodesic curvature - constant

wwwwwmmﬁ%,uﬁw%aﬁqﬁm
(1) S=1aq F=par =0 (2) T ==y <
(3) A FohaT = Rex (4) Mmﬁa;m_‘__%
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144.1f ¢,B,yare the direction angles of a line in IR3, then value of sin? a +
sin? B+ sin? y is :
aAX op,y PR @ & IRSF RREW BT T, T osin® g+ sin’ Bt sin® 7
H T B .
(1) 1 2 O 3) 2 (4) -1

145.Image of the point (3, 5, 7) in the plane 2x +y +z=61s:

ferg (3,5,7) N AHAA ox+y+z=6% ORferE €
(1) (2,5,7) 2) (-5, 1,3)
@ (5,1,-3 @ (5,-1,9)

1
146.Conic = 1+ecosB represents a hyperbola if :

qTieRd l;=1+ecose o TfgEe ufaErdd BT e -

(1) e=0 (2) e=1 (8] exl 4) e>1

147.The relation between the Christoffel symbols of the first and second

kind is :

gaq@@ﬁwm%ﬁﬁ@%amﬁ%@aﬁwva%:

5
@ T 8 Tk

i 1 - ki
i, (4) T T
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148.1f plane 2x — 2y + z = 9 touches the sphere x? + y?+ z?=r?, then the

value of ris:

A AT %2 + y2+ 22=r2 H THAA 2x -2y +z =9 TN HIAT &, @l r
H AN B

(1) 9 (2) 3 3 1 (4) 2

149.Cone ax? + by? + ¢z’ + 2fyz + 2gzx + 2hxy = 0 may have three mutually

perpendicular tangent planes, if :

AF ax? + by’ + c22 + 2fyz + 2gzx + 2hxy = 0, T YRR g
el T g T B, afy
(I) ab+bc-ca=f+g?+h? (2) ab-bc+ca=1+g?+h?

(3) ab+bc+ca=f+g2+p2 (4) ab+bc+ca=f+g?-h?

150.The generators of the cylinder y? + 22 = 4 are straight lines, parallel

to:
(1) y-axis (2) x-axis
(3) z-axis (4) none of the above

&[amyuzzﬂaﬁmmer%@ﬁﬁ,ﬁmmsﬁ:

(1) y- 18 & (2) x- 8 P

@) 2- o @) ST R g e
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ROUGH WORK
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