C.5.E Pre-2i04

| 57 (x) 3 (1/xj=x+2andy =x f(x).
Ay b
then (E]r_lu equal 1o

a 14
I 7
bE
e |
b
d 5

[

Let g(x) be the mnverse ol an inveriible
Function 7 (x) and /(x)= 1% Then g'(x)
+x

15 equal o
i
- L et ol B,
B e
J+[j"1:n]*
¢ I+ (el
d L)

3. A function f from R to R{R being the set
of real numbers) is defined bv the
th

following formula: .

L% =15 15 10]

The number of points at whic
function g(x) = | [ (x)}
differennable is

function ¢ (x) defined by
= i x iy el
1= 0 2 is trrotenad

Which one of the following stalements 15

correct” i1

a [ is continuous at all rational numbers
b is continuous only al x = {)
c. { is conunuous only al x =1/2
d f is not continuous al any pomt

6, Let / be defined for all x and suppose that
| £ ()= (v < (x- ) Tor all real x and v
Then

MNSHENATICS

e e e e — — —

<&
-

R

a [fisstrctly increasing

b fisstnctly decreasing

c. [f1s constant

d /isstrictly increasing for x = ()
We define a function - R
follows: f(x)= 25"+ 3x+4 i x=
(Ekx+9-k if xe |1, =), IF
differentiable on the wh

the value of k must be

a <

LS,

[

sy

I ()= QPR B . then f(x) is

a. v decreasing everywhere
b

g otcically decreasing only in (0,

=

otonically mereasing every where
onatomcally increasing only 1n (- o
.0

The maximum value of ]i'%i is
g 1
b E
e 2
i
R
L
For the curve y= be*", which one of the
following s true?

a  The sublangent is of constant length ,
and the subnormal varies as the square
of the ordinate

b. The subtangent varies as the square ol
the ordinate, and subnormal is of
constant length.

¢ The subtangent is of constant length,
and subnormal vanes as the ordinate

d  The subtangent varies as the ordinale,
and subnormal s of constant length

If the function defined by /' (x)= 2x"+3x-m

log x 15 a monotome decreasing function

on the open interval (0. 1). then the least
possible value of the parameter mis

-

(E3
e

Vwsexamrace-com



12

13.

14

15.

16.

e N
3

d 8

[lrte - Pt is equal to

FAil

gl

b g Mixpx)

e fixig'(xy/"(x)g(x)

d. Xk (x)g'(x)

The image of the open interval (1, 1) under

the continuous mapping y- x — x* is

a. The open interval (0, '4)

b. The semi-closed interval (0. ']

¢. The semi-closed mterval |0, %)

d. The closed interval [0, 4]

I f(@b=x) </(x), then [« f(xih is cqual to

ﬁl’
PRl By RN Y
= .
.
b —-:;ij (e
b
e 3TI
. "T!mm

The slope of the tangent to the

& 12

d 14
a < b; then [|| —i|+ || i cqual (o

'+ | de, where [ ] denotes the greatest
imteger function, equals
a, 2+47
b 242
-1-2
2+ N7

o

v—]l—-—ntmﬂpumtwhn'crl

i s H

8 2 @
b. | -\

209

18,  The value of fin
Jr"rfi
L1}
a sl
b. sl
¢ does nol exis|
d. -1
19. j{hg{hg:h -‘.&innqualtu
o e
; 4 Az &=
o xlog (log x) T e
\ Ft"O
-3 xhg{hgt}—g
d. xlog (log x)- ==
20, Tbe nkom

&

22, The whele length of the curve r = 2a sm 0,
23

24

ﬂtﬂ::l of the curve
=) 15

area common 1o curves v'=x and x"=y
i uqual I

c,[l
d 13

15 equal 1o
A wa

b. 2ma
e, 3ma
i, dma
The orthogonal trajectory of the cardioid r
= a(1+-cos 0). a being the parameter . is
a r =all-cos0)
b. r~acosh

c. r=all +cosB8)
d r=a(l-sin8)
The differential equation mlrmpundmg {18
the family of curves y= e(x- ¢, where ¢ i
a constant js

a, -l}r! = Rxyy' - (y')

b. 8y = dxvy’ «y')

e 8y -(y)
A=y

The zero divisors in 25 are
e




27.

28

b 1.2.3
T 2
& 86
The characteristic of the ving Zy « 7418
a U
b & 35
e 12
d. 24
Which one of the followmng statements is
niot correct?
a,  The sel of rationals is a Feld
b Zu. the nng of integers modulo 31 15 a
hield
¢ R[x]. the set of polynomials over the
set of real numbers 5 an integral
domam but not a ficld
d. R[x] is not an mtegral domain
Let K be the set of the real numbers and
R™={(x1,%2): %=R. %:¢R}. Then which <4

one of the following is a subspace of R
over RY?

A sl x00)
b. Hxpzakxi =R, %20}
¢ 0% %<0, %<0}
d 0 eR)
Define T on R into R' by Tty
%X T XXy Bar XXy Xat e Nok
rank of T is equal to (R being
real numbers)

2 1 35,
b. 2
e 3
d 4
IF W= {00, X3, xg X4, X3 3 X4 X3 R}
X3, ik Xi. X5 X
of R, then dim (W~ 36.
1 be linear transformation on R® mto
sl such that Tcl, 001, 2) and T(I,
Ly=(0, 2), Then T (a, b) s equal o
FTR W 37.
b. (2a,b)
e da-h 2a)
d, fa- b 2h)

IET: V -5V 1% a lmear transformation of
vector space V oand the composite ToT = 0
then

Juld
8. Kemelof T — image of T
b. Imageof T — kemel of T
e T s 0 linear tramstormation
d T 1w a non-singular

transformation

Define T on R® into itsell by Tix;. X3)~
(%39%z, %;-%:). Then matrix of T relative
to the standard basis for R is

linear

1
el P
4 A
h‘+ 'F 1-:
L 1
e 13 ﬂ
3 a
e
d |3 4

e matrix A= A" is anli-symmetric,
the matrix A- A’ is symmetric
= ¢ malrix A< A" is symmetric, but

matrix A- A'is anti-symmetric
e Both A+ A'and A- A’ are symmetric
d. Both A= A" and A- A" are anti-

symmetric

it I ]
I U= 2p+t 2p-1 then FE,, equals
o ap =
SPH
d 15p(2p+ 1)

If % v, ¢« are in AP. with common
difference d and the rank of the matrx

ngE
= o =

s 2, the values of d and k are

nw—u_

b
i
d =x 2 Kis an arbitrary number
b, o an wrbitrary number . k =7
g d=xzk=5

d. d=x2;k=6
The pomt (4, 1) undergoes the following
three transformations successively
1. Reflection about the ling vy = %

2. Translation through a distance 2 units.
along the positive direction of x-axis
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39,

40

41

3. Rotation through an angle md aboul
the orgm in the anticlockwise

dirgchon
I'he final position of the point is
| g
n. —_— e
= %
i
62
= N LJ
L 272
d (V3. 2)

A panticle can descend along o straght
smooth tube from a pont A to a pont B
where AB makes an angle 60" with the
horizontal, There s a smooth semicircular
tube (whose diameter s AB) from A 1o B
If Vi, V2 be the veloenties of the particle
having reached a1 B m the two  cases- (1)
while descending along the straight path.
and (1] while descending along the
semicircular path, and if AB={. then

& Vi=4B gl

b. 15 =43 gl. 1%} =gl
e 1=2gl Vi=ngl2

& VPer=pl

A particle 1s at rest at the origin.
along the axis with an aceelergtic
where % 14 the distance of th !
time L The particle next co fler
has covered a distance

I |

the two angles of
jectile to reach a point
the honizontal through the
jection, u bemng the speed of
and v° = gR If the greatest
ts attained by the projectile in the two
ries be hy and hs respectively. then
vl the= u:"23

b. hy +hs=udg

¢ hythew' g (sinm = sin’ﬂj

4. hy-h=u"dg (cos’a - cos )

I'wo motor cars are moving along two
roads perpendicular to cach other, wowards
point of inlersection of the two roads.
Their velocities at a particular time are v,

42.

A3,

45

[
%1
i B

Jul9
vs respectively while their distances from
the crossing are s and & respectively. If
the aceelerations of the two cars be 1 and
f; respectively, then they shall avoid
eollision. If
a, (safrsafi)=2(vafiviEa)(vas v i82)

b. (8ivaesavy = 2fise-Tas Hval vy fa)

¢ (vafy-fifa) = s vesav N fise-fasy)
d. (spvysava)lfisa-fasg) (vafi-vifs
If the Moon's radius 1/4 of
Muoon™s mass 15 /81 of the m
and of Vy. Vi be respecy
velocities on the surface

the surface of Earll

a, VgVyu=2125

b, Ve'Vy=4.5

e VgV

d VeV *

:@mui equivalent of the
h im number (1 00 .., 00 1347
R it

23 reros

and on

e. 2741

d. 2%+

If the decimal number 2" is written n the
octal system, then what is its unit place
digit?

a 0

Wi b —

b.
[
d.
Mateh List-l (Binary) with List —I1 (Octal)
and select the correct answer using the
codes given below:
Fast-l

A, 101110

B. 1101110

C. 1011101

D. 11110
List-1T

1. 15

2. 36

i 176

4. 156

- O -
(R S
L - SV
- o=
S TR
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48

49,

30,

Consider  the following  statements

regarding algorithm of a problem:

I. It begins with mstructions to accepl
inpuls

2. The processing rules specified m the
algorithms must be  precise  and
unambiguous

3. Total time to carry out all the steps
must be indefinite

4. 1t must produce one or more outpuls

Which of the statements given above are

correet’!

g land 4

b. land 2

e 2and3

. L2and 4

Which one of the following 1s not a merit

of a flow chart?

# It asds m o commumicating the facts of o
problem due o pictonal representation

b. Tt begins at the infer relationship of
different steps imvolved

o Larger number of decision paths make
the system analysis simple

A With the help of flow charts all steps
can be checked

A henuispherical bowl of radius r is fil

with water upto a depth equal 1o haligh
radius, The volume of waler in the

8 2imrd

b. 524 nr’

e 12

d. 13ar

Assertion [A) A rela the set of
complex num dedin v ziRzs o 2y-
zs s real, 1w ivald®ee relation.
Reason we and symmetric
prop timply transitivity,

a, B are true and B 3 the

lanation of A
A and R are true but R 15 not a
comeel explanation of A,
Ats true bul K s false
A s lalse but R is true
Assertion (A): 32-bit product must be
stored in two memory words
Reason (R): A number of stored n two
memory words 15 said o have single
precision
#. Both A and B arc true and R w the
correct explanation of A

.

S

sum of ev udd functions
Reason 1@ neither even nor odd
funetion
oth Agund B are true and R s the

\

34

55

Sul9
b. Both A and R are true but R 1 not a
correct explanation of A
e As true bul R s false
d. As false but R is true
Assertion (A): The order of & fimile group
is divisible by the order of its group.
Reason (R): Every finite group contains an
element of everv order that divid -
order of the group.
a. Both A and B are true a
comect explanation of A

b. Both A and R are tr
correct explanation ol
e Adslruchut R
d. Ais false hmRSmﬂ:’
Assertion (A) ¢ ¢ expressed os

a.
planation of A
b and R are frue but R is not a
t explanation of A
205 true bul I s False
d A s false but R s true
Assertion (A): A finite integral domain i a
field.
Reason (R): In a finite itegral domam 1,
{here exisis an element € such that ae=a,
Va=D and for cach elemenl. a=0=D,7 an
element be =D such that ab=¢
a Both A and B are true and R 15 the
correct explanation of A
b. Both A and R are true but B is nol a
correct explanation of A,
¢ A s true but R s false
d. A s false but B is true
Let A={(x. y) y=1/x, 0= xcR)
B~ {(x. y)t y--x. %= R}. R
being the st of reals, then which one of
the following is true”
a A~B=A
b. A»B=8B
e AnB=AuB
d. ArB=¢
In a city. three daily newspapers A, B, O
are published. 42% of the people in that
citv read A, 54% read B and 68% read O,
3% read A and B, 28% read B and (7
36% read A and C, 8% do not read any of
the three newspapers. The percentage of
persons who read all the three papers is
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58,

39.

a. 20%

b, 25%

c 8%

d 30%

1 msir* e SLESESECS 1 .
e 3

then Xy %3 %5...... (upto infinity) equals
o

b 1
& 1
g L3

The equation whose roots are the o™
powers of the roots of the equation x*-2x
cosh) + 1=0is

A & - 2xcosnft 1-0

b &%+ 25 cosnfi1-0

e % —2xcosnb+ 10

d M Xcosnd-1=0

The equation | z - 1 [* | |2+ 1/ ~ 4
represents on the Aragand plane
i, A straight line

b. A ccle with centre al onigm  and
cenire 2

e Anellipse

d. A cucle with centre al ongin
radius unity

If (g = iby) (g + ibg) .o @y + 0

iH; then tan”’ [% ~tan”! [.E-
Fh :
U will be equal m@
a. lnn"l.-'i TS

A-B
I'wo candidales atlempt W solve the
equation x*+px 1q-0. In solving, one
commits a mistake in writing the value of
¢ and find the roots 10 be 8 and 2. The
other commits a mistake in writng the
value of p and hinds the rools to be -9 and
-1. The correct roots are

a. %and |

ol

62,

63,

65,

67.

Gul9
b, -8and-2
c. 8and-9
d. 2and -1
If @ and P are the roots of the equation
P oxt 120, then o™+ ™ is equal to
a =2
b. -1
e 0
d 2
If . [ and y are the roots of

x“*—mx-—n—*l‘lhlhcnz Sy
b. mn
&

group of non-gero rational pumbers
under the binary operation * given by a *
b=al/'3, the identity element and the
mverse of 8 are respectively,
a Sand 825

b. 5 and 25/8

e 1/5and 1/40

d. Tand LS

Let x;. % and % be three distinet points
and p be the permutation Xy Xz, %25 %,
and x5-» x; n 8y, then order of g s

B0 o
= el bl o—

If < &= and < = are the evehic subgroups
of 84, the symmetric group an four letter
generated by

respectively, then<a> =
subgroup of order

a 0

b, 1

[ |

d 4

A nng (R . *) whose all elements arc

idempotent 1s




always abehian

an integral domain

an interval rmg

a ficld

68, The ring of integers (mod 6)is
a. a finite mtegral domain
b, an infinite integral domain
¢. afheld
i not an integral domamn

6% If o donates the number of elements in a
ficld. then n must be
a3 prime
b. a prime of the form 4k + 1
¢ o product of distinet primes
d. a power of a pnme

0. If the pair of nhmgil! lines %™ 2pxy- y=0
and X*= 2qxy — v" =0 be such that
cach pair bisccts the angle between the
other pair. then

er TR
Lol -5y

RS ER
=

71 The centre of the conic
245y - 6y 28x+ 36y 16=0 15
a. {-1,-2)
b, (-2.-1)
e (,0)
d. (1.1)

T2, Straight lines are drawn )
to the points where the
| meets the curve x° 4
These straight lines w
provided
8. k=7 L 4

tfex +y=
1=1.
right angles

h. k=6

713, A cos B = B sin O will toach
conic {~= 1 ecos Bl

2. (A-ey- B =1
h (A +e) +B*=)
e ArerB=1
il A—-e-B=0

74.  The lines ‘T'-f;‘.‘;l and
A2 22 -2 are coplanar, Their point
of intersection 18

75.

8.

9,

B0,

Tol9
a (4.6,7
b. (23,4)
e (1,11
d. (4.7.10)
The plane ax + by + ¢z =0 culs the cone
vzt zx+ xy- 0 mn perpendicular linos if

L~

e {!f p for which the four points
position  vectors  47+pJ-12F,

-EF 57+87 451 are coplanar is

ar ﬁ

. 7

e 8

d 9

Let #, v. w be vectors such that & + 3 +
w= 0. If |«|=3, |[v}= 4 IS5 5, then the
valeof ¥ v ty. wtw.u is

a 47

b. -25

[ |

d 3

Unit vector equally mehned to i- -k
and < 7k and ling in the plane
contaiming them is

J-’r.i

Angle between the line »=(27-] 4§ )i
F4+7) and the plane 7.(37+27-F )4




81

¥4

85

Bold

4 m"[ 2 J 86,  The curves in which the tangemt of the
¥y angle between the tangent and the radius
df. 3 vector at any pont 15 equal o the tangent
b. E] of the vectorial angle are
I[ 2 a. System of straight lmes
e s Ja7) b. System of circles
¢ Systems of parabolas
d. sin '[Lj?fJ d. System of ellipses
) 87. It ¢ be an arbitrary constant, the
The equation of the plane passing through solution of the differential cquat
thra_:-‘n Euu‘m*ﬁ..iﬂt with position vectors x(x +?ry’}d.1r "(}’!‘q‘lﬁ}'—u 5
i . 0+ k. k=i respectively is u_ (x },-1_, -h‘y &
s 747R0 b, (e
b, Fli+7+F)=1 & (x+y e xty=e
e FdivirR)e2 d. (XM ey

88.  If ¢ be an arbitrary nk the seneral

I b e 1 B solution of, ergglial equation

The value of dy ¥ .
LH{1+2)H 14203 (14 203+, m) P~ it
i (¢ tgpg X =1
"l‘ﬂ b 11!” “ I} |xl}_
fi (e~ 2 logx) = 1
LGRS e c tlog x')= 1
& g.mmil solution of the differential
afn+IX2n—1)
LS T equatnm—-fﬂj sin’ x, I8
g |2 a v=Acos(3x+ By —5i:1 X- 5in 3%

It fand g are twice differentiab

b. y~ Ae'+ Be™ = LT icms_t

gipi=d . then lm 2 is e y= A+ Bxe™+2sin a:-%uin ix
pip T
eqgual 10 s NS 3 @ o x
i oh @ d. ¥y = Asin (3x+ B) + = sin X + i
h. 10 3x
e -10 ¢ 90.  The semi-vertical angle of a right circular
d 5 come  having sets of three mutually
An mt ctor of the differential perpendicular generators is given by
4 .; 1 (1/4)
il § ydy=101s
b tan(+2)

E e mid

A d #/2
Rrd — | 91, By means of a suitable transform of the
The degres of the differential  equation indopendont.  varisble, the differcntial
d'y [d"yl oy iy _b i
— o | — -" A_.'. T o
[n'.t";] | e ) - equation e el reduces to
a 3 the form
b. 5 i J.s —ﬁc"+l
e 4 dr
d 9
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93,

93.

b, ‘”fr‘-’

il dr
e i Be™ « Jogt
dr?

=Het '«

3 Lrogetsy
i
The smgul.tr solution of the differential
equation xvp - (% +v+ 1)ptxy =0, where p
.,
.
a. Isy -0
b. ls ;v:= (x- 1)
e Does not exist
id. Is none of the above
A uniform straight beam AB of eight W
and length 2 ! stands with the end A fixed
to the ground. AB is inclined at an angle
30" to the vertical. The end A is subjected
o
a. vertical upwand force W
b. vertical wpward force W and a
horizontal force W2
¢ vertical upward force W and a couple
of moment W2
A& couple of moment W/
A uniform  heavy  plank AB
horizontally on two supports at C1ID wh
AB= 2, AC=BO=/2, The wei
plank is W and a man of wei
walking from end 1o the otherfThe

does not overtum if

a Wow<2W
h w=W
e w>W

ha®e result R. 1T P be
resultant bisects the
and 7, Then increase in

d. w=W2
Twu forees

A system of forces of magnitudes 2P, Q, P,
 acts along the sides AB, BC, CD . DA
respectively of the square ABCDA. 1If the
side of the square & a. then the system of
torces is equivalent to

a. Pand AB

b, P along a line parallel 1o AB, at a

PLD .
distance -2 S =L away form it

97.

98,

1Lt

o9
e, Qalong BC
d. Q alopg a line parallel 1o BC, at a
distance a L{%ﬂ away from it

A tod of length |/ ond weght W s
suspended by two equal threads attached
Lo the two ends of the rod, the other ends
aof the thread being attached to two points
A, B on the same horizontal line, If
the lension of the threads 15 least

@ a=i
b a=3?—
R
d. a=31
Forees P ) act at ( ngle a. forces
RS actal an angle [L P. Q. R § are
coplanar of P, Q and of

angles. The resullant
L€, Rand S is given by
R*M§22PQ cos o - 2RS

QRS 2P0O cos - 2RS cos

c T’-PZ'FQ:'RE'-SI-ZPQ eos o+ 2RS

Cos
d. T= PLQURI§IPQ cos w + 2RS

cos [}
A balance with unequal arms balances
weights Wi, W2 m the wo pans, If Wz 15
now tansferred to the other pan . then
weight W placed on the empty pan
balances weights Wy and Wi in the other
pan. W is given by

{1y » Wy WFy

L

(W 1%, W,

b. M i

H"'I-'H'!
* Wy 1y
LA Y
Iy
Distance % covered by a particle in time t
15 given by x= 2cos et - sin (2u- 1. (o
= 1) If motion 15 required to be simple
harmomic. then o should be
£ 1=8
b. 1= 2
[ & = qr:
d -1+






