MATHEMATICS

1. Let, p be the relation OonR(setof all real numbers) defined by
p={(ab)ab Rg2+b2=17} thenpis

(A)symmetric and transitive
(B)symmetric but neither reflexive nor transitive
(C) transitive but neither reflexive nor symmetric

(D)None of the above

rd

10 A" p=  ((abrab Roa2.p? =1} BALEAGEMa> R PRzoalzaiya’di, o
"SACij Oixx

() [IP[i6A; &} ii6a[Xi®;

(8) [LioA (AR [N6ALG®; a ij6a[X[ii®;>U
(C) iiBalX[ii®; [A"A[OA[G®; =3 [I[iioA;>U
() liis" enamafi0i>U

2. If [x] denotes the greatest integer less than or equal to x, then the range of the function

f(x)=[x]-x is
(A) [O7) (B) (-1,0]
(C) (~0,00) (D) (=1,1)

20 ™[f [x], &AiTii Tim¢azw; S2ocTya, émacal R 8=iA; édaij ca Pa> (< x)0U, G F(x) = [x]-x
"SUiA [eNza" "e;Cfi; Ol

(A) [01) (B) (-1.0]

(C) (-0,0) (D) (=11)



3.

30

Zis a complex number such that‘z -1 ‘+‘z +1 ‘ <4.Then z lies in Argand plane
(A)on the boundary and in the interior of an ellipse

(B)on the boundary and in the interior of a circle

(C) in the interior of a hyperbola

(D)None of the above

\[iP AR Z ™[ |z -1 [+ |z +1 | < 4 AGTIA; ()i A, tROI "aTKsi; ti° z g "af &>

Oimt

(A) &A[i; liuedivi’ ;iisi" &} [®jti!
(B) &Aj[i; =biv;' l;iisi" &} [®jtii”
(C) &Aj[ii $'axGivi" [®t;i”

(D) i eAR>Tii 0t >U

Solution of the differential equatiorx2(xdx+ydy)+ 2y (x dy-ydx) =0, subject to the
condition y(1)=0, is

(A) (x2y2)(x -2)2 = 4x2 (B) (x2+y2)(x +2)2 = 9x2

(C) (x2-y2)(x+2)2 = 4x2 (D) (x2-¥2)(x-2)2 - 9x2

x2(xdx+ydy)+ 2y (x dy-ydx) =0 &0U"=A°C FaAO[ii"  v(1) = 0 At &3> 6™ Pad> Oir,
tja 0°
(A) (x2+y2)(x —2)2 = 4x2 (B) (x2+y2)(x +2)2 = 9x2

(C) (x2-y2)(x+2)2 = 4x2 (D) (x2-y2)(x-2)2 - 9x2

3 [P.T.O.



5. Inthe quadratic equation ax2+bx+c= 0, if 5 =b2_4ac and a+, a2 +B2 a3 +B3
are in GP, where q, B are the roots of ax? +bx+ ¢ = O, then

(A) A=0 (B) pA= O

(C) cA=0 (D) a=0

50 ax2+bx+c =0 [1Qatj FaAo =d\fU0°  a* B, ™[f a+p, @2 +B2 a3+B3 Gp étj=dlA]
&1} - b? ~4ac QU tia0e

(A) Az0 (B) bA= O

(C) cA= 0 (D) A=0
6. The value of tan- 1H sg;i;ﬁ is

) 51 ®1-7

(€ 2-2 (D) -1
66 tan- ﬁ%ﬁ 81335 0°

() 51 8 1-7

(€ 2-% (D) -1



7. The mean and standard deviation of 100 observations were found to be 40 and 10
respectively. If at the time of calculation two observations were wrongly taken as 30
and 70 in place of 3 and 27 respectively, then the correct standard deviation is

(A) 824 (B) 9-24
(C)10-24 (D) 724

74100 [ii s™¢ialjio’ KAl; (mean) &=} PA; [BWid [tj (standard deviation)° ™=ayiii® 40 &=} 10.
™I f [0l BU £a[i; $™¢ia0io 30 &=} 70 8A; ®3;° A" ™=aylii® 3 &=} 27 &' 3['wit¢; é>*Ua Oil
=aiA;, a0i° TTkiA; A j (=W &ilt; O
(A) 824 (B) 9-24

(C)10-24 (D) 7-24

8. Thestatement (p=r) (g- r) is logically equivalent to
(A) (P q) r
B) (P q)=r
(C) (P q)=r

(D) (P=q)~r

804 (p-r) (g- r) liu[vilii' Ptaie, hii[vid;[i; O
(A) (pq) r
B) (P q)-r
C) (P q)=r

(D) (P=>q)~r

5 [P.T.O.



10.

100

1.

110

The normals to the curvey = x2 - x +1,drawn at the points with the abscissax; =0,

5
x2=-land X3= 5 are
(A)parallel to each other (B)pairwise perpendicular

(C) concurrent (D)not concurrent

N o o 5 LA LL <
Jex2-x+1 aylii'ja’ €™ o [F@fdBd\x =0, x, =1, x5 == &a}El0 U [=@¥E1; "[Si
"[®P-Pi[°
(WB'Ns"Farz'ae (B) Sl ™aK® &IA] "3 15" o

(O P[o@fa (D) P[a@fa>U

In a triangle ABC if sin A sin B= %), then the triangle is
c

(A) equilateral (B) isosceles

(C)right angled (D)None of the above

ABC [y®dji\sin A sin B= %’ 0i°, ABC[y®§\[ij Oin
C
(A) Prax (B) P[fmax

() PiAjaos (D)hi&" eARSTi0 >0

The area of the region bounded by =|x| and y=- |x|+2 is

(A)4 sq.units (B)3 sg.units
(C)2 sg.units (D)1 sg.unit
v=lxl &}y =x+2 1a'alEandy; e &ly6p 0°

(A)4 K CRAA] (B)3 =K C8AJA]

(C)2 oK C8AA (D)1 =K CBAIA;



12. If q x+r p |=0,then the values of x are
r p  x+q
(A) -(p+q +n)t P2+q? +r2 + pq+qr+rp
(B) +(pP2 +q2 +f2 \/p2+q2+r2+pq+qr+r,o
(C) O,x(p+q+r)
(D) ~(p+q+r), £ P> +Q% +r% - pg-qr-rp
X+p q r
1226 ™f| g x+r p |=00U,tjiz x&3a>Pj[° Oix
r p  x+q
(A) -(p*q+nt  P2+924r2+ pq + gr+rp
(B) +(p2 +g2 +f2 \/p2+q2+r2 + POk gr+ rp
(C) O0,x(p+q+r)
(D) ‘(P+Cl+r),i\/p2+q2+r2—pq-qr-r,o
2
2. 2 2 2 q
13. |f ygE{+\/X +a )F,then (X +a dXzMeé?
(A)2 (B) a2y
(C) a2y (D) -2

130 ™[fy = {l Og@ +c12) 0U, a0 (X2 +a’ )gzyxd

X+p q r

[P.T.O.



14.

144

15.

150

T xtanx

Iseexﬂ%ﬁ%dx

T
(A) 5—1
©) 5+

T xtanx

Iseexﬂ%ﬁ%dx

Tt
(A) 5—1
() gﬂ

ex(x2 +1)

=7

=7

_[ch(:?

Xx—]
(A) e =+1+C

€ e X+

ex(x2 +1)
-[ (x +1)2

XX—]
(A) e x+1+C

(C) e e

ax =7

I
®) T3 + 30

n 10
(D) "Hz -3

Nl A

(B) e¥




16. If cO,cl,c2,.....cn denote the coefficients in the expansion df+x)n , then the value

of c1 +2c2+3c3+...+ hcnhis
n-1

A) (n+1)2 (B) n2n-1

) (n+1)2n (D) (n+2)2""

166 (1+x)n &' [aNz[G IOKPIC™[f cO,cl,c2..... ,cnOU, a0I° o +2¢2 +3c3 + .+ ncnd! 3>

Oix
) (n+1)2"" (B) n2"
) (n+1)2n (D) (n+2)2""

17. If secaxtsecbx=0, then the values of x form

(A) two arithmetic progressions
(B) two geometric progressions
(C)one arithmetic progression and one geometric progression

(D)None of the above

176 ™[f secar+sechr=0 0U, tji= x-&3PR0

(Afalii Pa"7" Skt Kkp> Al
B) fa[i Pji>avi" SaK[tj Kki> Ajl
(C) 8A[ii 3"z $oK[t; &) &Ai[i; Pii>avi" SoK[t; K> Ajl
D) Liigi" ea>[ii0u >U

9 [P.T.O.



18.

180

19.

190

If the function f(x) = x> *bX2+ax + 5 satisfies Rolle’s theorem on [1,3] with € 2 + %
then

(A) a=1,b =-6 B) a=1,b =6

(C) a=-1b =6 (D) a=-1,b =-6

1 ~ o - , ..
TM[_f =)+ _3 _&1 \>5 [1,3] [1;1Naz|1 f(x) = x3+bX2+ax+5 ISUIAl[ll Rolle's theoremeAi

[itiy A", 0P
(A) a=1,b =-6 (B) a=11,b =6

(C) a=-1b =6 (D) a=-1,b =-6

A function whose graph is symmetrical about y-axis is given by

(A) f(x)=loge(x Vx? +1) (B) f(x +¥)= f(x)+ fly), x.y R
(C) f(x) =cosx+sinx (D)None of the above

[ &™ RO Kead;  v-"10;" 1aisi0; 3e[t, &l[i; 0°

(A) f(x)=loge(x x? +1) (B) f(x+y)=f(x)+fly), xy R
(C) f(x)=cosx+*sinx (D) liis" 8AR>[ii0u >U

10



20. Let, the variables x,and x satisfy the following conditions:

3x1 + x2 <15
3x1 +4x2 < 24
x1,x2=0

Then the maximum value of the function Z=4x1+3x2 is

200 3>A7,  x &} x, Wialh Fali >aWi" AtciPie "0 Ajl" -

3x1 + x2 <15
3x1 +4x2 < 24
x1,x2 =20

a0i° Z = 4x1 +3x2 "BUiAi[ii Wi 33> Oim

21. How many 5-digit numbers divisible by 3 can be formed by using the digits 0,1,2,3,4
and 5, without repetition of digits?

(A) 148 (B) 224

(C) 336 (D) 216

210 0,1,234*5TJa Pl 8Amai eo[Ana0a'>a A" 31a'a [=®;a\5 "iS;" AitiPi[° T}a, Kki>
Aj'a 6™it; Sai"?

(A) 148 | (B) 224
(C) 336 (D) 216

il [P.T.O.
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22. If [x] denotes the greatest integer less than or equal to x, therlt ﬁ)-(ﬁ-ﬁe{ =7

x-0

221

23.

230

(A) O (B)1

(C)Does not exist (D)-1

0

U

i

‘I

o]

Lt

x»0

x[x] _o

™I [x] 8Ai[i ImCaZ\Nl seoCI}Ja eaac,aU>PM$(1 6=1A; Edaij maPY (< x)

(A)O (B)1

() "[Nza« &>0ii (D) -1

if a=1 /A+l2, B:? and ¢ = G ; " +2]+ 3k then o b ¢ will be coplanar for

(A) g =1 and cz = any real number

(B) C—l =2 ar\d C3 =1

(C) ¢ = any real number and c; =1
(D) ¢ = any real number andc; =2
TM[‘fa:lAq./’\_l_l';, bzf&m} ¢ =

TMJ>

(A) ¢ =1 &3} 5 = EMiAR> =z 1}a,

(B) g =2 &a} c5 =1
(@ ¢ = E™Ad> malza Y3 &)es =1
(D) ¢ = E™iAjd> malza 1} &a)es =2

12

by

6 ;+2J+c3k0U,ta0”  a,b,c &A0d P "a[N,t; Oin



24. The ratio in which the yz plane divides the line joining the points (1,2,3) and (4,5,6)
is
(A) -1:2 (B) -2:5
(C) 2:3 (D) -1:4
240 (123) &0} (4,56) [C@F3K a1 aAYZ 0 6™ ">&ait [ ®pvili A", tjd 0°
(A) i-1:2 (B) -2:5
(C) 2:3 (D) -1:4
25. The equation of the plane passing through the line of intersection of the planes
2x+3y-5z+7=0, 7x-4y+3z-11=0 and parallel to the line joining the points
(3,1-2) and (1,-2,4) is
(A)333x - 124y + 49z -361=0 (B)124x — 333y + 492 + 361 =0
(C)49x + 124y + 3312+ 61=0 (D)330x + 120y + 40z + 361 = O
250 2x+3y-5z+7=0  8u} 7x=4y+ 3z-11=0PHU" 64f '"jaKa’a &a) (31-2) *

(1-24) [e@f&RUT™aKkAR"E 13" iU Baz'ae Beic Paa’o 0°
(A)333x —124y + 497 - 361 = 0 (B)124x — 333y + 49z + 361 = O

(C)49x + 124y + 3312+ 61 =0 (D)330x + 120y + 40z + 361 = O

26. Two positive numbers x and y are such thatx? +y? =g?

will be maximum when

, (@>0). Then the sum x+y

a a
(A) X=f'y "2 (B) x =0,y =qa
(© x=ay=2 Do) x=2L,y -a
2 2

260 x &=} y fafi cad«A}Ja, &} x* +y* =a®, (o> 0)(x &x} y&' ™31 \>,
33> W™ 0iz, t3 0°

x+y Ta[ALi;"

a a
(A) X=f'y "2 (B) x =0,y =qa
(© x=ay=2 Do) x=2L,y -a
2 2

13 [P.T.O.



27. |Ifthe straightlinesaxy+1= 0, x +by+1l= 0O, x +y +c =0 (0, b,care unequal and:1)

1 1 1
are concurrent, then + + =72
1-a 1-b
(A)O (B)2
(an (D)None of the above

Mfax+y+1= 0, x +by +1 =0, x+y+c:O(O,b,C"T33>&a} ¢1)T1°J a[tp || [~@fa
1 1 1

OU, il =+ +3—e =2
(A)O (B)2
(n (D) liigi" 8A;@>[i;0i >U

28. The equations of tangents to the hyperbol$x2 —y2 = 3 parallel to the straight line

2x-y+4=0 are
(A) y =2x +3 (B) y =2X #]
(C) y =2x +2 (D) y =2x +5

280 3x2-y2 =3 3398’ 2x -y + 4= 0 1"V"Ja" [0t Pa"z'a° NSACAP;[° FaA"0 Ol

(A) y =2X +3 (B) ¥y =2x #1

(C) y =2X +2 (D) y =2x +5

14



29.

290

30.

300

Two variable straight lines axcosa+bysina=a and axsina-bycosa=b, (b>a>0)
intersect at the point P, a being a parameter. Then the locus of P is an ellipse with
eccentricity

(A) Jb2 —a2 B) Jb2 —a2

a b

(D)None of the above

ax cosa +by sing=g &} ax sina - bycosa=b, (b>a>0) fafii 3["at¢>AE 193" 84 f
[C@fB E™ai> o &Aifij $a,"al%ija" i P& leja’s=[i; 0° &Aj[ij ljtisxdv; ™a’ Ii;iA|@fatja

(A) Jb2 —a2 B) Jb2 —a2

a b

p? -a?
b’ +a®

(C) (D) ;& eAd>ii0i>U

Let, A is a 3x3 matrix and B is its adjoint matrix. If |B|=144 ,then |A|= ?

AT A AT 333 fii6G8&}B 0° A -&'T1°N¥ (adjoint) 3 [ij6G ™[fBI=144 O0U, tjin
Al= 2

(A) +2 (B) +12

(C) =8 (D) +48

15 [P.T.O.



