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. The directional derivative of the function f= x)* + y2° at the point (2, -1, 1) In
the direction of the normal to the surface xlog z- ¥ +4=0at(-1,2, 1) Is:

N i5 15
o i (B) A7

9 9
@ A7 © =7

Using Stoke's theorem, the value of 469" dx + 2y dy —dz where C |s the curve
Reyud za2!

(A) & (8) 1

(€) 0 (D) 4

i, = ﬂﬂﬂ-zlr +/ Elﬂzl,, then the infinite product X, XXX, Xy oo X l8:
(A) 0 8 -1

(C) 1= (D) 14/

A monic cuble polynomial f{x) with integral coefficients having the properties
flo)=1, A1) =3 and sum of Its roots is 2, is :

(A) M) =257 - 2% 4+ 2x 41 (B) Mx) =% + 25 + 3x+1

(C) KX =X =25 + 3x+1 (D) I'{.ﬂ:#r’-hza- 2x+1

The transformed equation of x) = x* + 16x° + B3x® +152x+ B4 = 0 which remaves
the cublc term by a sultable linear transformation s :

(A) P -9F+36 =0 (B) x*-8x+12 =0

(C) #*4+13¢-38 =0 (D) x*-13>+368 =0

The value of Zﬂ-zﬂ for the cublc equation x* - px* + gx—r = 0 whose roots are

o, pand yls :
(A) ¢ -2mp (B) pg-3r
(G} pg—2r (0) pP-2q
_myin

The radius of the convergence of the power serles E:ﬂi%“'—-l: :
(A) 4 (B} 2

1 1
€ 3 () ‘\ﬁ_

A-Set page-3 D-17



10.

11.

12.

13.

[1 t20

The Laplace transform of Pu(t- 2), where u{f) = Is :

10 t<o
B(1+25+25° 2(1+25+25%) __
A) { : ) (8) 25 ) o-2s
2{1+25+25°) 2(1+45+25%)
(C) - g (D) e
f
The Laplace transform of MIE:
i 185+ 18+
(A) 1an B (B) fan i
© o't @) oo
z5 -
if z=cos @ + {sin &, then the valua 22 1- Is :
4
(A) - itan n@ (B) icot m@ (C) —icotn® (D) itan m@

The general value of @ which satisfies the equation :
(cos © + [ sin B) (cos 20 + I sin 20) (cos 1@ + [ sin 38) .......
- {cos n@ + [sin M) =1

is:
2mn ! 4mn

(A} B = ”{ann,mEE (B) &= n{n+ﬂ.mei
mn n

(C) &= n{n*‘l}.mEE D) @= 4n{"+1}.FﬂEE

The period of simple harmonic motion Is 8 seconds and the amplitude |s
6 metres. For the motion from the extreme in the path to the centre, the average
acceleration is :

W Srmsec?  (8) Fmisect  (C) T sec?  (0) 5 misec?

A particle of mass 0.2 kg lles on a smooth table at a distance of 9.8 metres from
the edge of the table. It is connected to a mass of 0.4 kg by a light string which
passes over a smooth pulley fixed at the edge of the table. The 0.4 kg mass is
hanging freely. If the system starts from rest, how long will it take the 0.2 kg
mass to reach the edge of the table 7 (Take g = 9.8 m/sec?)

(&) 3 sec (B) \Jl[gm (C) 2sac (D) j‘gﬂ&ﬁ
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14. The equallion of sphere whose centreis (1, -1, 1) and whose radius is the same

as that of the sphere 2x° + 2y% + 27 - 2x + dy - Bz=11s:
(A) P+ P+ F-2x+2y-22=6 (B) ¥+y +Z +2x—2y+2z=8
C) ¥+ 4+ 2 -2x+2y=22z=1 (D) P+ +2 +2x-2y+2r=1

15. Which of the following statements are not true 7
(i} The resultant of a system of concurrent coplanar forces is a force coplanar
with tham.
{il} The dimension of force is [M] [L*}{T ~"].
{iil) The resultant of two unequal forces is nearer to the smaller force.
{iv) if the algebraic sum of the moments of a system of coplanar forces aboul
a point in their plane is zero, then either the resultant is zero or the resultant
passes through that point.
(AY (i) and (1) (B) (i) and (iif) (C) (i) and (iv) (D) (i} and (iv)
B A A(fy. 1) L
16. M f0x Y= [x2+y2, b (% )= tan™ 2 %#0 then ?;,;’j' at (1, 2) equals :
1 1 1
(A) O ® 75 © F D 5
17. NP+ P+ Wsx+y+ 2 P+ P+ W=+ P+ 2 usvew=22+ P + 2 then
diu,v,w) s
anyz)
ly - 2){z-x){x-y) (U —v){v - wi{w - u)
W w=viv-—wyw-u) B -2E-xix-y)
=2)z-x)(x-y) (e = v){w —v){w —u)
© Ww—viw-viw-u) Oy =)z xhx-y)
18. The sequence <s > whare §_= . + 1'—-—-Iir ! + st -
. L " Jn?i1 JIn?+2 Jn?+3 n*+n
fA] Diverges io = (B) Convarges to0 4
{C) Converges 1o 1 (D} Convergas lo :."E
5 3 14 4
19. Therankofmatrix |0 1 2 1|!Is:
|1 =1 20
(&) 1 (B8) 2 {C) 3 D) 4
20, If 1isazero of 2x° — 5x° + (23 + 3 - éa + 2) x +1, what is its multiplicity 7
iA) 1 (B 2 (C) 3 0y 4
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£4.

. The condition for the cubic equation x* + 3bx® + 3¢x + d = 0 has exactly two

equal roots, is when each root is equal to :
be - ad be - d® ad - b* be—ad
_-Tad _e-a _ag-o 0
(A) E{bz—ﬁ‘c}] (B} 2(ac - bd) (C) 2(ac - bd) (D) E[EE—L'F]]
The sum of the infinite series :

[E+1]-1[_2.+,1_J+1f£+1)..
9 7 3 33 TH- El_aﬂ TE T

is :
n n n
(A 3 (B) 3 (C) = 0 3
The sum of n terms of the series :
sin a+sin{a+ f)+sinfa+2f)+...+sin(a+(n=1)0)
Is :
A (g ey ) [ {n-1B AT
(A) Emll'i+"2_JEmLE.Jmm[.§.J (B) EIH{IU-T]E.IH{E}J'EIH[E
(L kAT TR T [ np (R, (B
(C) mslu-l-T]sm[-E-J."sm[éJ (D) msLu+ > )fun[EJfﬂm{E]
Which of the following groups are not cyclic 7
(I} G=<Z+> (i) G=<Q+>
(i) G=<6", n &>
(&) (H) (B) (i) and {iii) {C) (1) and (i) (D) (i) and (i)
The Inverse of the m&tﬁ:E nghmﬁdemnmlngularn'mtﬂces Is:
a & | A 0 |
(A) .I_":;_‘E-1A_1 I::—l- (B c'pa- E"T_,
¢! 0 | (a7 ¢ 'Ba™]
(C) oAt A (D) o ¢
The product (x — a) (x - o) (x = a®) (x - «”) where o Is primitive Bth root of
unity :
(A) =1 (B) »*+4x° 4 1
(C) -4 +1 (D) -1
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3.

32

33.

The set of value of x for which the Inequality |x—1]+|x+ 3| <6 holdsis:
(A) R-(-4,2} (B R-(-2.49 (C) [2 4] (D) (-4, 2)

State which of the following slatements are always true 7
(I} A s not bounded and A # §, then B c A, B # ¢ is also not bounded.

(i) i A and B be two non-empty sels of reals such that A = B, A # B, then lub
A < lub B.

(iil) The set {x; x ey, |x < &, a > 0} Is bounded.
(iv} The lub and the glb of a set if they exist must belong 1o the sel.
(A} (il and (iv) (B) (iv) (C) (i) (D) (i) and (i)

For what values of x the inequality X4 1>x+ xholds :
(A) (1, =) (B) 1, 1)w (1, =)
) 1.1 {B) (=1, =)

. The values of x the inequality 4x° + 8x <9 holds :

il [Eﬂ @ {33] (C) E‘*%) (D) [3‘3')

Forces of magnitudes 3 F, ./13F, 4F acting on a particle are in equilibrium. The
angle between forces of magnitudes 3F and 4F is :

n n it 2m
A 3 ® 3 © 7 o

Forces of magnitudes P, 2P, 3P act long the sides BC, CA and AB of an equilateral
triangle ABC. The magnitude of the resultant force is :

(A) J21P B) J17P
€y Jap (D) J5P

Two particles of mass 11 kg and 13 kg are connected by a light sitring over a
smoaoth pulley. The veloeity at the end of 4 seconds Is (Take acceleration due

to gravity as 9.8 m/sec?) :
(A} 3.27 m/sec (B) 6.53 m/sec
(C) 258 misec (D) 8.76 misec
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34.

35.

J6.

az.

38,

39.

Glven that the acceleration due to gravity is 9.8 m/sec? and radius of the earth
Is 6370 km. The escape velocity of a particle projected from the surface of earth
is :

(A} 11.2 kmisec (B) 1.12 km/sac
(C) 0.353 km/sec (D) 3.53 kmfsec

; 1
The Jiﬂ‘im"[_%"'ﬂ Yis -

1
(A) & 8 2 (C) limitdoes notexist (D) O
RN x
The Hm!l 1-,1-;] Is :
=00 ¥
1

(A) O | J2 © 7z (B) 1

The area of the region bounded by the curves y= x*+1 and y=x; x=0, y=2is:

(A) 1877 square units (B) 4/3 square units
(C) 3/4 square unils (D) 23/7 square units
25 2 89 2
The eccentricity of the conic sallslying the equation mx +m y =1lis:
(A) 443 {B) 5/4 (C) 34 (D) 4/5

In which of these intervals is the function fx) = sin® x decreasing ?

1 1 oy
o [F

® n | L3
1472 ]

" Bn |
gy (©) \_“'E_

(A) (B)

Bessel's differential equation of order n is given by :

sd®y dy 20°y dy
I'i—-3+.!'-'-'- rmlo+Nv =0 XS et e P = A1) ¥ =0
{A) o’ o { |y (B) 3 o { Iy

2 2
(C) x‘§x§+xg£+|:xe--n2]jr:ﬂ (D) xE%+sz—x+{xE+n2)r=ﬂ
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#1. If (1,=2) is the point of inflexion of f{x} = ax® + fx°, then values of u and [} are :

(A) a=1,p=3 (B} am=],B=35
(C) a==],p=3 (D) a=1,p=5
42. The points of inflexion for ix)=(sin x+cos x)e*;0<x <2 nare:
n Bn n 3
(A) x=E and T (B) x=E and 3
3= 5x Ir n
(c) x= 4 ElndT (D} -‘-'-T anl:iT
dzr
43. it —; =4y, then for arbitary constants ¢, and c,, its general solution is :
dx? Gy 2
(A) ¢, &+ cx e (B) ¢,c08 2x + ¢,8in 2x
(C) c,c0sh 2x + c,sinh 2x (D) €&+ cox &7
d’y _,dy B
44. The particular solution of F—danﬁdy-e is:
JH'EE'_EI xEE.I’
A 5 ®) =
xa-2¥ x2g2x
(C) g (D) 2

d* ]
45. The general solution of ﬁ - 3%+ 2y =sindx, for arbitrary constants ¢, and
c,is:

x 2x 7 . 9
= e B F X o e
{A] et 2] +$‘gﬁ' r sirn.g '1 cOs3x

- " - 9
e84 O 2N - - BIN3X +——COS3X
- T g
C8” + 08 2% 4 ——giN3x ——c0s3X

. g
ce® + 0.0 - _sin3x+—cosdx
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46. W the auxiliary equation of a differential equation has pair of imaginary roots
a + f} occuring r times, then the corresponding part of the complementary

d"y  d"y
solution ordinary differantial equation dx" + 4y dx

+ e +8, Yy =0; 2, a,,

wamnenes « 8 Are constants is.
(A) €% foy +CaX+ .40 1% JCOBPX+E8F (O +Cp gX + .k Cap_nX ) SiNPX

(B) 8™ (Cy+ Cak +.ueictCrXYCOSPX +8% (C) 1 +CripX +..c+Cp X JEINGX

1.8

(C) @™ (o) +CaX+.otCpoiX JOOSPX+ 877 (€, o +Cr g X + ... 4Cap 2 X ) SINBX

(D) 8™ (e +Cpx 4.t l;'f_¢!"_1]{:!}3ﬁ.'l' # (0 +Cr oy X+ ¥ Cof s x"Ysinfix
47. The nature of roots of cublc equation x* + 18x-35=01s:

(A} One real and other two complex  (B) All real and two equal
{C) All real and equal (D) All real and distinct

48. The solution of (D? + 17 (D? + D + 1)? y = 0, where D denotes didx, s :
(A) (&, + CoX) €08 K + (Cy + C,X) sin x + &*F

{[:5 + cﬁx}ms% +| o7+ cgx)sin "I;

(B) (¢, + cz,x} COS X + {5‘3 + G, X) 8in X+ g e

{{nﬁ + ﬂgx}nu-sf:;ﬁr +(c7 + ¢ﬂxlﬁ!n%

2

(C) (e, + x::,x'}e“ + {65+ CyX) e+ 8
)

l{ﬂ'ﬁ, + ﬂﬂx}mﬂg +(ey + r:ax}s:ln—J

(D) (c, + X" + (oy + €, %) 87+ il
( x|
iL{cE + cax}mﬁi;"{ +( ey +cﬂx]s.'1ni;—xl|
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49.

50.

dly Py ody o8
The particular solution of EE -E ‘EE =1+x" s :
(A) ﬁ{ﬁx3—3x2+25x:| (B) —ﬁ{sxﬂ—axhﬁx—a]
(C) é{ﬁxa—3f+zﬁx—a} (D) —ﬁ{axs-aﬁ +25x |

The set of all real numbers under the usual multiplication operation is not a

group since :
(A} multiplicaton is not a binary oparalion

{(B) multiplication is not associalive
{C} identity element does not exist
(D) zero has no inverse

51. Inthe group G = {2, 4, 6, 8} under multiplication modulo 10, the identity element
is :
(Al B (8) 8 (C) 4 o) 2
52. A subset H of a group (G, ") is a subgroup if :
(AY a,beH=a"beH (B) aeH=a'eH
(C) a,beH=a"b"'eH (D) H contains the identity element
53. Let R be a relation defined on the set of integers as xRy if x-y is even. Then :
(A} Ris notan equivalence relation
(B R isan aguivalenca reiation having anly ona aguivalanca class.
(C) R is an equivalence relation whose equivalence classes partitions the set of
integers inlo lwo disjoints subsets
(D} R is an equivalence relation whose equivalence classes partitions the sel of
integers inlo three disjoint subsats
54. The system of linear equations :
(dd=1)x+y+2=0
-y+Z=0
(4d-1) z=10
has a non-trivial solution, if d equais :
(A) 1/2 (B) 1/4 (C) 34 (D) 1
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57.

Eigen values of a symmefric matrix are always :
(A) Positive (B) Realand imaginary
(C) Negative (D) Real

The order of the differential equation of all circles of radius r, having centre on
y-axis and passing through the origin is :

{A) 1 (B) 2
(C) 3 (D) 4
If the mean and standard deviation of 20 observations A Ap— L

10
and 10 respectively, then > xf is equal to :
=1

(A) 2500 (B) 50000
(C) 52000 (D) 26000

If the Rolle's theorem holds for the function fx) = 2x° + ax® + bx In the interval

[-1, 1] for the poaint czg, then the value of 2a+ b is :

(A) 1 (B) -1
(C) 2 (D) =2

The number of elements in a finite field of characteristic p(p prime number) is :
(A) 2° (B) 3¢
(C) p".n &N (D) np,n eN

The number of elements in 5, the symmetric group on n symbols, Is :
(A) (B) nlf2
(C) n* (D) n
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61.

62.

The condition for a system AX = b of m linear equations in n variables to be
consistent is :

(A) Rank A = rank (Alb)=1 (8) Rank A = rank (Alb)+1

(C) Rank A = rank (A]b) (D} Rank A - Rank (Alb) = 2

Consider the following two statements :

(I} Two finite-dimensional vector spaces over the same field are Isomorphic.

(lf) Two finite-dimensional vector spaces over the same field and of the same
dimension are isomorphic,

Then :
(A} (1) is true but (i) is not true. (B) (i) is true, but {i) is not true
(C) MNone of tham is trua (D) Both of them are true

One bag contalns 4 white balls and 2 black balls, another contains 3 white balls
and 5 black balls. If one ball is drawn from each bag, then the probabllity that
both are white :

(A} 1/4 (B 1/3

c) 12 (D) 3/4

For any two events A and B (B c A) In the class of events, then the probabillity
P (A ~ B) is equal to :

(A) P(A)+ P(B) (8) 1-P(B)

(C) P{B) - P(A) (D) P{A)-P(B)

The probability when a hand of 7 cards is dealt from well shuffled deck of 52
cards it contains exactly three kings Is :

(A) 1/7735 (B) 48/7T735

(C) 381547 (D) 81547
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69.

?‘“"

in geometric distribution, the variance and mean are related as :
{A) Varanca > mean (B) Varlance < Mean
(C) Variance = mean (D) Varlance £ maan

A random variable X has the density function fx) = :’ y—o < X<x,then the

x° 41
value of constant ¢ s :

2 1
(A = |8

2 1
(©) == D -3

T

The probabllities of X, Y, Z becoming managers are 4/9, 2/9 and 1/3 respectively.
The probabllity that bonus scheme will be Introduced I X, Y, Z becomas
managers are 3/10, 1/2 and 4/5 respectively, then the probability that bonus
scheme will be Introduced is :
(A) 6723 (B) 1/3
(C) 23/45 Dy 211

1.2 .'!"i
The line Ix + my + n = 0 touches the ellipse ;i"";i"" 1is:
(A} &nf+ BFIF = m® B) #°+ Pnf=rP
(C) al+bm=n (D) &P+ Prf=nf

The radical axis of the system of coaxinl circles 3(x* + %) =16x 14y + 38 +
M2 + )y -5x-5y+13)=01Is:

(A) x—-y=0 B) x+y=0

(C) 3x=y=0 (D) x-3y=0
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T1.

T2.

73.

T74.

T85.

The pole of the line Ix+ my+ n=0w.r.Lacirlce * + ¥ =& Is :

(&% am) [ a* am*!
W | 5a) ® 7o)

& &m) [ a® am?)
© -7 © [~ )

The angle between the pair of straight lines representad by x° + xy - 6)° + Tx
+3My-18=01is:

(A} 307 (B) 457

(C} 60° (D) 80°

The condition that two circles x2 + 2+ 2gx+ 2fy+ c=0and »® + y* + 2gx +
21y + ¢’= 0 cut orthogonally is that :

(A) 2gg'+2f'=c+c’ (B) gg'+fM'=c+c’

(C) gg’+c=Hf" +¢° (D) 2gg'-2f'=c-¢’

Tha value of k so that the equation kx® - 10xy+ 12)* + 5x~ 16y -3 =0 represent
a pair of straight lines :

(A) -2 (B) 2

[c) -8 (D) 3

The pair of straight lines given by ax® + 2hxy + by* + 2gx + 2fy + ¢ = 0 are
coincldent when :

(A) a+b =0 (B} W¥-ab>0

(C) WP-ab<0 (D) HF-ab=0
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