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ArelationR = {(x,¥) : X, Y€ Z, “x divides y”},then R is :

(v T R={(x,¥) x,y€Z, %, y P o Fvar &), AR E)
(A)Reflexive and symmetric (Eaged Td )

(B) Reflexive and transitive (Faged wd TehTHD)

(C) Symmetric and transitive (Frfte Td <)

(D)Equivalence relation (oaraT Fw)

If G is a group in which (a. b)=a' b' for three consecutive integers i, i+1,i+2forallab
eGthenGis:

@fE G & g & o (a.b)=a'b' & sHATTa I i, P+ 1,1+ 27 T
abeGdRTTGE):

(A) Abelian (3Tae) (B) Non-abelian (37eei! 8

(C) Cyclic group (T E) (D) None of these (&= & B TE)

. A non-empty subset H of a group G is a sub group of G iff ab e H, then :

(Mﬂgamaﬂésrﬁaﬁmﬁﬁuﬂwmmuﬁaﬂvmaﬁ
¥4 ab €H) :
(A)abeG @B)ab’ eH (©)ba €G (D) None of these (&7 & 1< )

In a college out of 120 students of Mathematics, 100 study at least one of the language
Hindi, English and German. If 65 study Hindi, 45 study English, 42 study German, 20
Study Hindi and English, 25 study English & German and 15 study Hindi & German.

Then the number of students who study all the three languages are -

@ﬁqgmmﬂﬁwﬁmélzoﬁaﬁﬁﬁﬁwoﬁwsﬁmﬁwmw%,m
o o e £1 afX 65 &, 45 s, 42 @A, 20 =Y T SRS, 25 ST qUT STHA
Qﬁlsﬁmeﬁ%aﬁammﬁﬂqaﬁﬁlﬁwﬁﬁwaﬁaﬁmmmaﬁﬁw%%

(A)20 (B) 25 (C) 15 (D)8



If 1, @, @ are the cube roots of unity and {1, ®, & } be a group w.r.t. binary operation
multiplication, then order of the element “» ™ will be :

(ﬂ'f?l,w,a:zmﬁ?ﬂ?ﬁ?f?ﬁw{l,m,w’}wmiﬁ'?’fﬁ&f@ﬂﬁggiﬁ’f
HIIT “o” B Hife &WA) :

(A) 3 B)1 ©6 (D)0
6 -2 2
The characteristic roots of the matrix | -2 3 -1 are:
2 -1 3
6 =2 2]
@ -2 3 -1 & el g f)
2 -1 3
(A)2,2,2 (B)2,2,8 (©)-2,2,8 (D)-2,2,-8

The equations 2x + 3y +5z =9; 7x+3y—2z=8; 2x +3y +Az = | may have no solution if:
(aﬁnawvrf2x+3y+5:=9;7x+3y—2z=s;2x+3y+xz=pa%aﬁa‘sa#fs‘mafé):
(A)A=5, p#£9  (B)L#S ©OArA=5, p=9 DIL£S, p#9

x a
Ifa,b>0and |[4]=|b x a then |4] has a local minimum at x =

b b x
X a
@k a,b>0ar ,A,=b x a,'ﬂ?]AlWWl’-ﬂﬂﬁfﬁ-‘ﬁQxWE’fﬁ’Ix:):
b b x
(A) ab (B) —Jab () Valb (D) =b/a



paqr
9. If p, g, r are the roots of equation ax’ + bx + ¢ =0, then the determinant |g » p| =
r p.9q

P ar
(Hﬁp,q,r?l"ﬂ‘cﬁﬂax3+bx+c=0$ﬂ§f%ﬁ’rmﬁ’ﬁﬁ g r p=):
rpdq

(A) &’ (B)a’~3b  (C) a*-3b (D) None of these FTH & BIE TE)

P 4
10. IfA=|a b ¢ |andp(A)istherank of A, then which of the following is false ?

aZ bl' CZ
| e TR |
@@ A=|a b ¢ I p(A), A #I Sfr &, o e & < BT eI )
al b? c2 2
(A) p(A)=1, ifa=b=c (B) p(A)=2, .?'fazbic
@) PAD=3, ifazb#c D) o(A4)is always 3 (329 3)

1. Tf ©isthe semi vertical angle of a cone of maximum volume and given slant height, then tan 6 =
(STaH SATTT T W g8 fdes Fars @ v @1 Srefed HroT O &, Al tan B =) :
(A)2 (B) 1 (€)V2 (D) V3

2. When 6 lies in (0, % /2), then the minimum value of 64 sec 6 + 27 cosec 0 is :

(57 © arRTer (0, 7/2) ¥ FAEm 8, T 64secd+27 cosecd B AT AT ¥)

(A) 125 (B)—125 (C) 45 (D) 80

13.  Ifu=¢", then xou/dx + you/dy =
(@& u=e", T xou/ox + you/dy =)
(A)0 (B)u (O) 2u : (D) u/2



14.

1,

17.

The maximum number of points of intersection between “»” degree curve and its one
asymptote are :

(“n”amﬁma%w%wm:waﬁ%wm%ﬁaﬁaﬁmwm%):
(A)0 (B) 1 - (©)n (D)n-2

The asymptotes parallel to x and y - axes of the curve Xy+xt-x-y-2=0 are:

@F x’y+x’-x-y-2=0% x AR y — 3 > TR I WRET g) :

(A)y=0 B)x=ly=1x=-1

O x=-l,y=1,y=-1 D)x=1,y=-1,x=-1

e
The value of the double integral I jxy(x + y)dxdy is :
o 1

=3

fewader [ [xp(x+ y)dxdy &1 w7 B)

(A) 24 (B) 22 (C)—24 (D)27

The volume of the solid formed by revolving the ellipse x%a* + y*/b* = 1 about the y — axis in
unit’ is :

(Srefga xY/a® + y?bP =1 ﬁy—m&zﬁwﬁagwﬁ@wﬁammmﬁﬂwmﬂiﬁ) :
(A) 4/3 mab (B)43ma’d  (C)4/3 nab? (D) mab

mil
The value of the integral I sin® xcos* xdx s
0

ni2
GRIET j sin’ xcos' xdx &1 AT )

0

(A) (3/512 )n* (B).3/5 (C) (3/512) n (D) (3/5) n®

The area of region enclosed by some continuous curves in cartesian coordinates is :

(wreffy Frwiel & 7o v @l g1 uReg &5 @7 dpe &)

(A) [faxay B) [[xaxay ©) [fyaxay (D) [[faxdya:
b » 3] b

5



20

21.

2%

23.

24,

xi2
The value of the integral I Jtanxdx in terms of Gamma function is :
0

xl2

(@mre  [anxdy T A BT B w9 H A ) ¢

(A) @3/ 4)2F(1 /4) (B) ra/ 2)21"(1 /2)

© L(_li“)zr_(l”ﬁ (D) None of these (873 & P &)

The solution of the differential equation dy/dx =& is :
(sraaer FHERT dy/dx = e BT ' B)
(A)e¥ -e*+c (B)%ey-l-e:’ﬂ: (©) —;-ezy-e"+c

The solution of the differential equation dy/dx = y/x + sin(y/x) is:

(e THBRT dy/dx = y/x + sin(y/x) T & 8) :

(A) tan (y/x) = ¢x (B) tan (y/2x) =cx (C) logtan (y/x) = cx

The integrating factor of cos®x dy/dx + y = tanx is :
(cos’x dy/dx + y = tanx FT FAGA [OTH 8) :

(A) tan x (B) "** (C) e***

Particular integral of (D* 2D +1) y=¢"is :
(D?-2D +1) y=¢* &1 RfdTe wA@ 8) :

(A) 0 (B) x &* (C) X%

6

D) 2e¥ - +¢c

(D) tan (y/x) =log cx

(D) cotx

(D) (x’e")/2



25.

26.

27.

28,

The solution of the differential equation d’y/dx® + 6 dy/dx + 9y =e*is:

(@ra@er WHIBRT d’ y/dx? + 6 dy/dx + 9y = &> BT = 8
(A) y=(a+bx)e™+(1/25) (B)y=(a+bx)e*™+25

(C)y=1/25 (D) y=(a+bx)e™

: n Y n )"
dim] — | | —
"-'“{[I-!-MJ [1+HJ }

(A)Exist and equal to 0 (2T vd 0 & svmR)

(B) Does not exist (feermm =€)
(C) Exist and equal toe+l (faemm g e+-]— P TRER)
e e

(D)Exist and equal to e (e ™ g e & ENEEY)

1
lina (1+2x)* =

(A)g 2 B)e ' €e?? (D)e™
If /1R — Ris defined as follows (3R f:R—»>R =1 gor aRwiRe 2):

F) = Ec_] 3 x#0
E o x =0
Then (@) :
(A),f is not continuous at any point (it fog w fwom & &)
(B)For % =0, fis continuous everywhere (k =0 & f2r) S A A &)
(C) For k=1, fis continuous everywhere (k = 1 & far f w7 waa 8 )
(D) for k=1, fis continuous at all points except x=0 (k=13 RIT x=03 R Ay

wh fimgelt w7 waw )
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29.

30.

31

3z,

33.

34

If x’=¢" theng}'— =
dx

@R x’=e g =)
dx
log x 1
A) ————— - L LA
¢ )1+1ogx ( )(1+logx)1
(C) i, (D) None of these (§T ¥ PE T8
1+logx.

Which of the following function is not valid for expansion in Maclaurin’s infinite series !

(ﬁﬂﬁﬁﬁﬂﬂﬁﬁﬁﬂﬁ#aﬁ:ﬁﬁﬁﬁ?a%%ﬂ}ﬂaﬂﬁﬁ):

(A) € (B) 10° (C) logx (D) None of these (F7 & 1§ &)

The directional derivative of F (x,¥,2)= x? yz + 4xZ° at the point (1,-2,-1) in the direction

2i—j—2kis:

(e Fxy,2)=X yz+dxz &1 fog (1,-2,-DR 2i—j—2ka‘:’fﬁ?ﬁﬁﬁﬁ€mﬂa—c‘iﬁ'€):

(A)37/3 (B) 29/3 (C)22/2

The curl of the gradient of a scalar point function is :

(e farg B B AeT=< B FA 8)
(A) Positive (&) (B) Negative (FE0TH®)
(C) Zero () (D) A variable (U@ )

Iff=(x+y+Di+j-(x+yk then f ecurl fis :
@R f=(x+y+Ditj-x+y)k T fecurl f 8) :
(A) i+j-k B)x+y+1 )0

If f(x,y,2)= X’y - y’z* then grad f at the point (1,=2,-1Dis:

@ fix, y,z)= 3y -y'Z ar fag (1,-2,- 1) |® grad f ) :

(A) - 12i - 9j — 16k (B) 12i +9j + 16k (C) 12i - 9j 16k
' 8

(D)0

(D)-x-¥

(D) 12i -9j + 16k



35.  The unit vector normal to the surface x°y + 2xz — 4 at the point (2, — 2, 3) is :
@S Ky+2xz-4 3 R (2,-2,3) W e tew Wi )

(A)-2i+4j+4k (B)(—i+2j+2k)3 (C)2i +4j+4k (D) (-i+2j+2k)

36. A line makes angles e, /3, 7, with the four diagonals of a cube, then
cos’ @ +cos® f+cos’ y+cos’ S =

@@ =@ & IR Ret ¥ & W 0,85 DU T L @

cos’ @+cos” f+cos? y+cos’5=)
(A)2 (B) 4/3 (C)-4/3 (D)1
37 The length of the perpendicular drawn from the point P(1, 2, 3) on the line _

.1:-—6__}'—'?’_‘2‘—';’i
3 2 =2

5.

(ar x;6=y;7=z_"27 @ &g P(1,2,3) W ¥R T = A e d)

(A) -7 (B) 7 ©1 (D) 14
38.  The shortest distance between the following lines is :

(e Yt & d %) = )

-2 _y=3_ 2z~i
IR
x=2 _ y=6_2z-9
TR

(A) 12 ®) 5%5 (©) 31T (D)3

39.  The centre and radius of the following circle are : (=7 g1 @1 @ 7 i )
Xty +2—dy—6z=12,x+2y+22=22

(A)(0,2,3),5 (B) (4/3, 14/3, 17/3), 3

(C) (16/9,28/9,51/9),5 (D) (4/3,-14/3,17/3), 1
9



40.

41.

42.

43.

The semi vertical angle of a right circular cone, which has three mutually perpendicular

generators is

(wmqﬁuw,a%mmwméﬁwaﬁeﬁﬁaﬂw%):

(A) 22 (B) /3 (©) 4 D) tan’ (2)
The root mean square deviation is least when deviation is measured from ;
(W—W—ﬁﬁmwﬁm%wﬁﬂaﬁﬁwmﬁ):

(A) Median  (Fea@T ¥) (B) Mode (§g7® ¥ )

(C) Mean (AT ¥ ) (D) None of these (7 I PE 7o)

A communication system consists of n components each of which will independently function
with probability p. The total system will be able to operate effectively if at least one-half of its

components function. A 5 component system more likely to operate effectively than a 3

component system if p is :
(wwaﬁﬁnmhﬁﬁ%wm@mma%Wpﬁtwﬁm
W%Wzﬂmuﬁm%wmmmﬁm%wmﬁswmﬁm

Ty erfera B I p §) ¢
A)p<12 ®)p=12 ©)p> 172 D) p> 1/3

Two similar urns A, B contain 2 white and 3 red balls, 4 white and 5 red balls respectively. If a

ball is selected at random from one of the urns, then the probability that the urn is B, when the
ball is red, is :
(a’rwaﬁiA,Bﬁm:zwmsamﬁéam4wmswwﬁ%lﬁﬂﬁ
Wﬂﬂﬂ@ﬂﬁwﬁ?u@ﬁiﬁﬁwﬁﬁm%ﬁamﬁ?%ﬁBﬁﬂﬁiﬁ
e 8) ¢
(A) 3/5 (B) 5/9 (C) 25/52 (D) 27/52

10



45

46

47.

Four whole numbers taken at random are multiplied together, the probability of the last

digit in the product to be 1,3,7 or 9 is :

(u@%@wmﬁﬁﬁnéwwmaﬁﬁww%mm%ﬁwﬁaﬁmw
% 1,3,7 A1 9 B N wilepar 2)

25 9 65 16
(A) =% (B)-ag | (O )= (D) T

The probability that a doctor will diagnose a disease X correctly is 0.6. The probability that a
patient will die by his treatment after correct diagnosis is 0.4 and probability of death by wrong
diagnosis is 0.7. A patient died who had disease X, The probability that his disease was
diagnosed correctly is :

(1. &1 €98 X @ W Frar B B e 0.6 &1 wh frer gee oo @ w R
%ﬂﬁmﬁwmﬁwmﬁmmﬁaﬁmﬁnmﬁlxaﬂwww
aﬁﬂawﬁglmwzﬁwﬁwaﬁaﬁwﬁw@:

(A)6/13 (B) 713 (C) 4/13 (D) 9/13

If alinear programming problem has an unbounded solution, then its dual will have a

solution :

(afe foreht WRews e W @1 & oroReg B o S 24 wHaT BT
g BNI)

(A) Infeasible (@rRgwTe)

(B) Unbounded (31aRag)

(C) Either infeasible or unbounded (@1 T 3rg¥Ta a1 STuReE)

(D) Bounded (7R¥z)
If the feasible region of a LPP is a void set, then the LPP will have :

(aft v LPP &7 FWTa & U% Rew W= & o LPP w@)

() No solution (#7¢ &7 )  (B) Unbounded (sraRer3)

(C) Optimal solution (§<T9 &) (D) Bounded (ARez)
11



48.

49,

50.

All the decision variables in a linear programming problems are :

QR T FHE & gt FrofeE =R §) ¢
(A) Negative (T D) (B)Non-negative (FIRR)
(C) Zero (I9) (D) None of these (& ¥ PIE 8l

i all the variables in the basic feasible solution of a LPP are positive, then its solution is

called ;

(@l @ LPP$MWEH$WWW?W§W€HW§):

(A) Feasible () (B) Non-negative (FUTTR)
( C) Degenerate (3rTe) (D) Non-degenerate (o)

If the objective function in the primal of a LPP is of maximization type, then the objective
function of its dual will be of the type

WWWLPPﬁmmeWWaﬂﬁmmﬁﬁm
Her B YHR B)

(A) Maximization (stfreperf@=eT)  (B) Minimization (REFTATERNT)
(C) Any of two (81 # ¥ GIE)) (D) Both of two (&1 )

12



