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If the product of two roots of x* + px' + gx’ + rx + 5 = 0 is equal to the product of other twao,
then :

(A) F=p's (B) r=p's
(C) =gs (D) r=g%

1+a 1+p  1+%
If @, B, y are the roots of x* - x — 1 'ﬂ‘,ﬂll‘l!ltﬁt'lfﬂnln-fluq‘l' l-ﬂ-+ 1y is

(A) -7 (B) 7
(C) 5 (D) -4

If a, B, ¥ are cube roots of p, p < 0 then fnrny:.,;;:thnlnnl‘%ﬂ:': are ;

(A) w, w! (B) —w, —w
(€) 1,-I (D) 1-w, 1-w

If the set A and B are defined as A= {(x,¥):y=Ux,0#x e R}, B= |(x,y): y=—x,3x € R},

then :
{A) AnB=A (B AnB=B
(C) AnB=#¢ (D) AwB=8
n n=1 n=i
The value of "0 71| 5 2 )\2 312 = w2 )|
(A) O (B) Does not exist
(C) 1 (m 2
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6. The angle between the lines joining the origin to the points of intersection of the straighi
line v = 3x + 2 with the curve x' + 2xy + 3y + dx + By - 11 =0 :

o (9

o ()

(B) tan”

(D) tan™

(242
3

%)

7. Let p be the relation on the set R of all real numbers defined by setting a p hiﬂla—bii%

Then, pis:
{A) Reflexive and symmetric but not transitive

{B) Symmetric and transitive but not reflexive

{C) Transitive but neither reflexive nor symmetric

(D) Reflexive, symmetric and transitive

, P S i ol et -
B. The series I—:+1,_4,l 3. 4.6

e — —

ey p—

(A) Cnnwrgcnl:_ﬁ'x < | and divergent, if, x = 1
(B) Convergent, if x = 1 and divergent, if, x = |
{C) Convergent, if x < | and divergent, if, x > ]
(D)} Convergent, if x = | and divergent, if, x < |

1 :
9, The series E P en? converges, if :
(A) [pl=1
€) |pl=<1

CHWW-2497-A
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(B) p=1
(D) MNone
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14.
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{A) Convergent, if x* = | and divergent, if, x* < 1
(B} Convergent, if x* = 1 and divergent, if, x* = 1
{C) Convergent, if x* < | and divergent, if, x* = |
(D) Convergent, if x* > | and divergent, if, x* < 1

e
The function t::]={“‘“‘; g

1 x=0
(A) Removable discontinuity at 0 (B} Non removable discontinuity at 0
{C) Mixed discontinuity at 0 (D) Continuity at 0

Ifx, =aand l"1:=."||h+l:'1- ;witha>1,b>1,c>1, foralln & N, then the sequence {x }
converges to the positive root of the equation :
(A) xX!—cx-b=0 + (B) x*+ex-b=10

(C) x*+cx+b=0 (D) x¥*-cx+bh=10

The entire length of cardioid r=a(l + cos 8) is :
(A) 8a (B) 4a
(C) 6a (D) 2a

The volume of the solid bounded by the surfaces z=0,3z=x"+ v and x* + y* = 9 ;
(A) 272 (B) 27n/4
(C) 9n (D) 27n/2
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15. By ch Seirdic ol biagratian | ot e Gl & it
By changing the order of integra !IJ{I—I}[I—F] X is equa
- cmydx r 4 cos y dy
(A) I IJ{a x)(a—y) 8) !d"‘;ﬁa-xm—ﬂ

[ cos v dy { . froos(x+y)
dx dx 1=
© | !ﬁa_mﬂ_ﬂ o | J f"ﬁfﬂz_l_ﬂ

16. A function f defined such that for all real x, v, f{ix + ¥) = f{x) fiy), and fix) = 1 + xg(x)
where !IE g(x)=1. What is % fix) equals to 7

(A) g(x) (B} fix)
(C) gix) (D) glx)+ xgi{x)

17. The distance between the origin and the point nearest to it on the surface z: =1+ xy is :

V3
(A) 1 (B) 5
(€) 5 (D) 2
I8. Let a be a complex number such that [a |<1and 2,2, ..... be vertices of a polygon

such that z. = 1 +a +a’ + ... + a*"', Then the vertices of the polygon lic within a
cirele :

l1-a

{(A) |z—a|=a ke

| 1
© |*" 15

Jii BT (D) |z-(1-a)|=|1-a|

CNW-2497-A fi
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19. The value of set of ‘¢’ of Lagrange’s mean value theorem, if f{x) = x(x = 1) (x =2}, a =10,

20,

21,

22,

b=1 is:
- s

1 i
@) ®) 3

6- 6++21
i Gl @) ==

A, B, C, D are four points such that A_'Bnm{li—ﬁi+lﬁ},ﬁ=i-ﬂ and

-l . e 1 1
CD=n{—6i +15j - 3k). CD intersects AB at some point E such that m>_ and n>_,

2 3
The arca of the triangle BCE is :
v3 V6
(A) £l (B) 3
I Jo
2 1.(5_ S

The equation of the sphere which touches the plane 3x + 2y — z + 2 = 0 at the point
P(l, =2, 1) and also cuts orthogonally the sphere x' +y' +2' —dx + by + 4 =0

(A) ¥ +y+2+10x+Ty—-52+13=0 (B) ¥+y¥+2+10x+7y-13z+5=0
(C) ¥ +y+2+ T+ 10y+132-5=0 (D) *+y+22+Tx+ 10y -5z+13=0

A particle moves along a straight line and its velocity at any time t is given by the equation
Vag m[ %t] . Given the motion is simple harmonic motion. The total distance covered

by the particle during the interval from t =0 to t = 3 seconds is :
{A) 2 units {(B) 4 umts
{CY 8 units (D) 6 units

CHW-2497-A 7 [ Turn over
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23. The series —— COMYErges o :
E (k+2)!
(A) 1 (B) 172
(C) 2 {D) 3

24. The set of all positive rational numbers forms an abelian group under the compaosition defing

by :
ah a+h
Wy lh:=
(A) & b > (B) & 5
2a a—b
T *th=
(C) a*b b (D) a 3

25, The number of elements of order § in the group 2, ® 7, is :
(A) § (B) 10
(C) 24 (D) 25

26. Iu:grnanLﬂ.Z,},ththw:mul’ﬁ:{; s]ht

3
[ 2 1 3]
(A) 15 3 B) |s
(5 6] [1 1]
©[3 1 @12 2

27, G = {1, -1, i,—i} is a multiplicative group, then order of - is :
{A) One (B) Two
(C) Three (D) Four

28. IfH, and H, are two subgroups of G, then following is also a subgroup of G :

(A) H,nH, (B) H, UH,
(C) H,H, (D) None of these
Ch
CHW-2497-A
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29. What is the dimension of the vector space formed by the solution of the system of the
following equations 7
XX +tx,=0,x +2x, =0, x, ~-x,=0
(A) 1 (B) 2
(C) 3 (D) O
1 0} x
30, The linear transformation T(x,y)= s 1 can be written as :
Y
(A) Tix,¥)=(x¥) (B) Tix, y)=(y. %)
(C) Tix, ¥)=(x,-¥) (D) Tix, y)={-¥-x)
31. The system of equation 2x +y =5, x - 3y = -1, 3x + 4y = k is consistent, when K is :
(A) O (B) 13
() 1 (D) 10
32. The eigen values of 2 3 % 3 real matrix A are 1,2 and 3. Then :
= 1 : a1
(A) AT =——A? B) A =2(T1-A%)
(Cy A 3 =—%{?I—A1} (D) A"-%{—?I—.ﬂuz}
1 0 0
3. IfA=[1 0 1| thenA¥is:
e ey
B (1 0 O
(A) |50 1 O (By {100 1 O
30 00 ) 100 0 1
AR (50 0 O
(C) |25 1 10 1 0
pae e ¥ T L
CHNW-2497-A g | T @ver
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34. The minimal polynomial associated with the matrix | 1 o 2 | is:
8.+ 1
(A) x'-x-2x-3 (B) ¥-x*+2x-3
(C) x?~x-3x-13 D) x*=ni+3x-3

35. If mean and variance of a random variable X having a binomial distribution are 4 as
respectively. Then, P(X = 6) is equal to :

! 3
(A) 356 (B) 258

L A
©) 356 (D) 256

P(X>k
36. IfX is exponentially distributed with parameter A, find the value of k such that I"[E:Ek:::=

1 l+a 1 l1—-a
@ ool ® 3ol )

© — ®) a

37. LetAand B be two events such that P(A w B)=1/6,P(A » B)=1/4 and P{A)=1/4, wher
stands for complement of event A. Then, events A and B are :
(A) Egually likely and mutually exclusive (B) Equally likely but not independent
(C) Independent but not equally likely (D) Mutually exclusive and independent

1
38. The Newton-Raphson algorithm for the function = will be :

1 a
(A) *iu =E{xk +E] (B) X, =%+

2
xl.

b |

5 2 L
(€C) %, =2x, —ax] (D) X =% 5 %k

CNW-2497-A 10
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39. The Gauss-Seidal method gives results faster when the pivotal element are :
(A} Smaller than other coefficients {B) Larger than other coeflicients

(C) Equal to other coefficients (D) One

40, The Newton divided difference polynomial which interpolate the data f{0)= 1, f{1) =3,

fi3)=55is:
(A) 8x'+éx+ 1 (B) Bx'—-6x+1
(C) Bx'+6x-1 (D) Bx!+6x-3

41. Let & be the actual root of f{x) = 0 and it requires n iterations to find the approximated
root f, such that | @ — B | < 107 using bisection method of finding the roots. Use the

starting interval |1, 11] the value n will be :

4
e S B et}
nz '4_ ne-

42. The second order Runge-Kutta method is applied to the initial value problem

y' =-y, ¥(0) = ¥, with step size h. Then, yih)is :

(A) yy(h—1)? (B) "}{hl_zhu;

; h hl
- Fu - O T R L
() 'E{h 2h +2) (D) :rn[ e &]

43. 111 (x) be a sequence of real valued function and converges uniformly to fix). Then which
one of the following is correct ?
(A) If each £(x) is continuous = fis conlinuous
(B) If each £ (x) is continuous = f may not be continuous
(C) If each f(x) is differentiable =3 ['is differentiable

(D) s not continuous

CHW-2497-4 }1} [ Turn ower
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44. The sequence of real-valued functions fx)=x"Vxeldl]u(l)is:
(A) pointwise convergent butl not uniformly convergent
(B) uniformly convergent
{C) not bounded
(1) bounded but not pointwise convergent

45. Ifwe expand sin x by Taylor's series about E , then a, a,, &, arc ;

1 | | [
——U—— SR P
() 24 s S
(© 2.0, (D) 0,-2-,0
g 24 7!
S [ D
46. ﬁenﬁﬂg[zn_l}
(A) Convergent (B) Divergemt
(C) Unbounded (I3} None of these
47. Which one is uniformly continuous in [0, =) ?
(A) x* (B} sinx
(C) sinx’ (D) MNone of these
Xy
e N
48. For (x,y) € R% let fix,y) = § x% +¢? ny)=(@ ]*thm:

0 {xy)=(0,0)
(A) Fis continuous at (0, 0) and the partial derivatives f, f, exist at every point of R
(B) fis discontinuous at (0, 0) and L. fr does not exists at every point of R*
(C) [is discontinuous at (0, 0) and £, f:. cxists at (0, 0)
(D) Noneof the above

CHW-2497-A 12
(*)




49,

51.

5.

53.

sin
At t =0, the function f{t) = T has :

(A) A minimum (B) A discontinuity
(Cy A point of inflection (D) A maximum
Let f(x,y)= lf:.—!;r’ (%320 , then :

0 (wy)=00,0)
(A) f does not exist at origin (B) f!f exists at origin
i) f. does not exist at onigin (D} MNone

Given the function fix, )= -2xy+ v +x' -y +x%:
(A) has maximum value at origin

{B) has minimum value at origin

{C) has neither maximum nor minimum value at origin

(D) has maximum value but no minimum value at origin

~il
Let I= Ilngﬁn:dl,ﬂ:en :
0

(A) ldivergesatx =0 (B) 1converges and equals o —x log 2
n
(C) 1divergesatx™ E (D) I converges and equals to i log 2
L .'{2:&—}'
Consider the function f: R? = R defined by fix, y) = { x*+v then :
0 . :t'.z=—}’

(A) directional derivative does not exist at (0, 0)
(B) each directional derivative exists at (0, 0) but f is not continuous
(C) fis differentiable at (0, 0)

(D) [is continuous at (0, 0)

CNW-2497-A 13 [Turn over
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54. lfu=1x'and v=1y" then B(x.y) is equal to :
(A) Sxy (B) dxy
(C) 2xy (D) xy

55. Which of the following is not equal to J(x, y) (Jacobian) ?

(A) =}y, x) (B) Iy, ~x)
(C) Iy, x) (D) (=¥, x)
!
56, If u=tan™" [%],ﬂuu i"g'*!'g:; is
Xy I},J
(A) 2 +y? (B) %
2 L
X'y a4
(C) ay (D} iy

57. The particular integral of (¥ = 2D + d)y = ¢* cos x is :
(A) cosx (B) sinx

1 1
(C) X (D) EE sin X

d
58. The solution of the simultaneous equations E:—+—E'+11+}'=ﬂ and 3—:*—514—3}'&'3 is

(A) c,eosx + ¢ sinx —(logcos x) cosx + xsinx
(B) ¢, cosx+¢, sinx +x cos x + (log cos x) sin x
(C) ¢,cosx+¢,sinx +(logcos x)cos x—xsmx

(D)} ¢, cosx + ¢, sinx + (log cos x) cos x + x sin x

CNW-2497-A 14
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59. Which of the following transformation reduce the differential equation,

o = logz = 11 (log z)* into the form "IE + P(xju=04x) ?
X

dx x
(A) u=logz (B) u=1ug:z
(C) u=¢* (D) u=(logz)
6. The integrating factor for the differential equation (x + I}% -y =eM (x+1)%, is:
Al = (B) x+1
: e | R
. |
(<) % iy (D) x*+1

61. The integrating factor of (x"y* + 3y)dx + (3x*y — x)dy =0 is x™y" :
(A m=-T,n=2 (B) m==l.n=7
(C) m=—T,n=1 (D) m=—T,n=-2

62. The orthogonal trajectories of the family of coaxial circles x* +y' + 2g x + ¢ = 0, where g

is a parameter, is :

_d:li. 7 . d!"' F X
Iy ——x"=c+ —~ —x*=-e~-y
(A) dy X'=c+y (B) lxydx X e—¥
dy 3 2 dy .. .2 2
) XY=+ X m—pg- 2xy —— +x“=c+
() .'i’! T x (D) !r":IJIL ¥

63. Find the singular solution of the differential equation y = (y') - 3xy" + 3x', The general
solution of the equation is known and given by the function y=Cx + O + x' :

Aoy -y
(A) :-'—Jlﬁ (B) :f—d-‘-i
C) y=2x D) y=2x2

CNW-2457-A 15 [Tum over



65.

66,

67.

Lety,(x) and y,(x) be linearly independent solution of the differential equation y"' + P(x)y’ + Q{x]y =1,
where P(x) and ({x) are continuous functions on an interval I. Then v (x) = ay (x) + by,(x) and
v, (x) = ey, (x) + dy,(x) are linearly independent solutions of the given differential equation if :

(A) ad =be (B) ac=hd

(C) ad=be (D) ac#=bd

Let v (x) and y,{x) be two solution of (1 - v¥) ¥ = 2xy' + (sec x)y = 0 with Wronskian Wix). If

d d
vt =1, i =0 and W I =l+lhe.n ﬁ equals :
dx a={) 2 3 dx =}

(A) 1/4 (B) 1

(C) 3/4 (D) 473

Transform the equation 14x* - 4xy + 11y’ - 36x + 48y + 41 = 0 to rectangular axis th rough the
point (1, -2) inclined at an angle tan " (%] to the original axis :

(A) X¥*+2y'=5 (B) 3x*+2y'-5=0

(C) Id+y =5 (D) I +2¢2+5=0

The Laplace transform of ¢ ™ cos{4t) is :

ke d = i
(A} Ge2)?+16 ®) s+t -16
el e M o A
©) (s— 2% 16 (D) Ls—z‘ﬁﬂﬁ

L
68. If F(s) is the Laplace transform of function f(t), then Laplace transform of j fit)dt is:

[1]
1 1
(A) ;F{HJ (B) ;Ffs}— i(0)
(C) sF(s) - f{0) (D) [F(s)ds
CHW-2497-4 1]
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M, . (R), then :

(A) (M, M, M} is lincarly independent (B) {M,, M M.} is linearly dependent
(C) (M, M,, M} is lincarly independent (D) {M, M, M,} is linearly independent

70, The moments of a system of coplanar forces about the points (1, 0), (0, 2) and (2, 3) referred
to rectangular axes are G, G,, G, respectively, If 8 be the inclination of the resultant to
the axis of x, then tan O is given by :

G, - 3G, +2G G, -3G, +2G,
:’A] .—]-._| W {B} r
2G, -G, -G, G, -2G, -G,

_ G,-26,+26, G, - 3G, +3G,
(©) “¢,-206,-q, D) "¢ -26, -G,

71. The resultant of the forces P and Q is K. If ) be doubled, R is doubled. If @ be reversed,
R is again doubled. Then P: Q) : R is given as :
(A) J2:42:43 (B) J3:4/2:2
(€) J2:43:42 D 2:43:43

72. The train is moving at a speed of 44 km/hour. A stone strikes it at right angles with a speed
of 33 km/hour. The direction of the velocity of the stone with which it appears to strike the

passanger sitting in the train is :

1 3 -

~tan~ — n—tan" —

(A) T 5 (B) 3

| 4 =1 i

- - - tan "~ —
CHW-2497-A 7 [ Turn ower
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M. Mu=x'+y'+ 2 and V=xi+yj+zk then div(uv) :
(A) 3u (B) 4u
(C) 3u (D) 6u

74. The value of Jj{ll:+h}’l+¢:1}ﬂl uru-thtspheus::=+3ﬂ+:‘=|hghuhy:
5

(A) 2 0 Valen? 4 o2 (B) LY A S

3 2

2 2 2
(C) %n?'q'ul+|:l; 4ol (D) n11||———“ +|‘; .

75. The Integral Iﬂ“ xdx ;
0

(A) Exists and equals 0 (B) Exists and equals |
(C) Exists and equals —1 (D) Does not exist

CHW-2497-A I8




