C.S.E Pre-2003

MATHEMATICS I

| The number of elements in a finite feld 15
[ always a

o prime number
b, even number

c. number = p" wheren = | and p 15 a
prime number

d multple of 6
2, The value of i ' are

; 1443

2
i+43
h T teias
2
V3 £1
B =i
2
d i J‘i""

3 If A and B are both sets having n elements
then (he number of surjective (on
funchions from A lo B s

a o %
b o ‘
c. ol
d n-n
+ If A—rﬂ—rf@ct{nnﬁ such
that i [~ A—C s
' jei:ﬁw
t [ need not he
ive but g need not be

er | nor ¢ need be injective

least number of elements 1n a group
g a proper non-abelian subgroup 15

|| ’
b: 12
G 2
I d 120
f Let F be a field containing 11 elements
It Which one of the following is correct”?

Lal 10

a. Il o 15 a non-zero element of F. then
S

b @’ =1 for everv non-zero e F where
1 15 the multiplicative identity of

¢ a'=1forall acF

d. Let u be a non-zero ele
possible to find a prog
such that =S an
se8

The number ol sub a cvelic group
with 100 el 15 15
5 ¥ *

b. 3
1S,
>

one of the following is correct”
et G= S, be the permutalion group on

n Jﬁ:-rmbqls. Then for all o. 1 & G (o
ty=art

b 1fma group G (xv)' = x'v for all x,
veG then G muost be ovclic

¢ Let G= S; Let A= [oeG go'=
identity }, Then A 15 a subgroup of S,

d. Let G= 5. Let B={o=Sya'=identity
bui c7# identity] Then B contains
exactly 7 elements

The number ?f rools of the equation
e e = 0 in s

i 1
b 2
g 3
d 4

Which one of the following stalements 15

correct where R|x| denotes the polynomial

nng in the one vanable x over a ring R

g 1fRis a hield then R[x| 15 a field

b IER is an integral domain. then R|x] is
a feld

c. If R is a field then R[x] is an integral
domain

d. Everv mtegral doman s a field

Vwsexamrace-com



1

12

14

16.

Which of the following nings are ntegral 17.
domains?

L. Zao
Z Zy
3 Zs
4 Zor

Select the correct answer using the codes
given below:

a land2

b. 2and 3 18
¢ 2andd

d 3andd

The numll::ar of real solutions of the
equation x-3[x[=2 =015

i, Zero

b. two 19,
e three

d. four

W o s a complex number such that
@ o+ 1=0, then o' is equal 1o

a8 o
b o’
c‘-‘ I u-
d 0 %
l41 i
fx= , then the value of W%
P
will be
hx I
e —1 L 2
d 1' 21!
equation X" +px +gx =0
then
qr
Q=T
The equation whose roots are cubes of
roots of the equation x* +x+1=0 is -

2 x'e3xtedx-1=0
b x'+3x +dx + 1=0
[ R B
d ox'-3x+dx o 120

\

2af i0
Let S=fp+ qv2Zop.q=Q) . IF*+ and <

Are the usual operations of addition and

multiplication of real numbers then (S, + .
I}i's

a nol a commutalive ring
. 2 commutative ring but not an integral
domam
¢ an integral domam but not a he
d. afeld
1-iZ

fZ=x+iyand
T Z—1

a4 X-axis

h. y—axis

e acircle with radyos SR
d onli 4
Wof order n over R has

has n lincarly independent columns
e A s non-singular
d. A s sinpular

If C 15 a non-singular matix and

Q& ¥
B=Clo n z{c"then
g o n
s B=1
b. B*=0
c B=1
d B*=0
I E(O) = |0 e g g g
L0 i s B

differ by an odd multiple of =72, then
E(BIE(p) is a

a. null matnx

b um matnx

. diagonal matnx
d. none of these

Suppose X~ “ j :ﬁ-u:dl

one of the following




21

24,

¥=af'| a=b+e| and

Z= 1| p=o4=a

Which of these subsets of the vector space

LB 5
IR is are subspace(s)? 27

4. X only

b. Y and Z

e XYmdZ

d Xand Z

letmi= 1)beacuberootof 1 in = . Then
| B R

the determinant of the matny [t I m‘"ts

y
w o |

d o’
Suppose Pis an n oo matrix such that

diagonal element of PP is zero. Consi
the following statements:
1. the K" row of P is zero 29,

2 the K" row of PP is zen

3. the K™ column of P j
4. the k" column nf@
Select the L answ e the codes

given below: ¢

a. land 3 30,

T il

PO U then the rank of XTX,

o n 1
LI (| L]

28.

2
3 3t|-
4

iof 10
Let T be a lingar transformation from a 3-
dimensional vector space V into a 2-
dimensmnal vector space W. Then T
a. can be both mjective nor sunjective
b. can be neither injective nor sugjective
¢ can be surjective bul cannot be
surjective
d. can be injective bul canng
surjective
Let Wi.W+, W3 be subspaces
space V such that Wyo
one of the following 15 col
Wi (War Ws)
Wil Wt Wi)=W

the eld F. IT v and & are
s of F and the set (3. Z5,

lincarly dependent sot
a null set

hnearly independent sel
id. none of the above

Which of the following mapping R+ R
15 not a linear mapping?

n T

a (xy-x2)— (62, %))
b (%) . X (X~ %3 X3)
c (X1, %) —»(xy + 1. xa)
do (% .50 (0 0)

R is the set of real numbers. In R, let f;
and 15 the two transformation defined by

fﬂ. X F F{{Ii }']
fafx. yi= (y. %)

Then the preduct of the mapping f> o fi{x.
¥) gives the projection of x-y plane on the

o y-axs
b. x-axis
¢ Limgy=x
i. Liney= «

The dimension of the subspace of IR
spanned by (-3, 0, 1), (1. 2. 1) and (3, 0, -
1)

i 0




Er =
fal g

32 IF Vs a vector space over an nfmite field
F such that dim V= 2, then the number of
distinct subspaces V has is
R -

h. 3
e 4
d. infinite

33, Consider the following lingar
transformation from the vector space R°
into the vector space R':
Tix yh(- -y, 3x +By. 9x — 11y)
Then the rank and nullity of T are

2and 3

, b, w gme veetors of magnitude 3,4 and §
respectively, If & is perpendicular to £+
t.htoit aand ¢ to g+h. then
magnitude of (5 +5+7) is

34

8 S

36 oY) “lar gk (k) is equal
A
b. 53
g -a
d. 2a

37 The plane 2x- 2y tz+12-0 touches the
sphere x*+y*+2"-2x-dy +2¢ = 3, then the
point of contact is

38.

a0,

41.

47

43,

daf 1D

a (L4

b. ~1.4.-2)

¢ (1,42

d. (-1,-4,-D)

The vertical angle of the cone
eylAe0 is

a nd

b. =3

e mh
d. x5

If t s real num
equation of straigh@line

veelor
ough two
with posttion

/ b. ath are the vectors of the same
magnitude all vectors being proper
vectors, then the angle between a and f1s

a 0

b, =2
¢ w3
d a3

The equation of the eylinder whose
generators are parallel 1o the line x/1 = v/1
= 2/1 and whose guiding curve is the
ellipse x*+2y'=1, z= D is

8, Xzl

b. <My 2 vyzixz=0

& N2V v 2= |
d. x+v+rtyr-zm=0
The points (1, -2), (3. 2), (1, 2) and (-1, O)
are the vertices of a

a. Rectangle

b. Sguare

e Parallelogram

d. Nome of the above

Il ¢ and ¢ are the cccentnicities of two
conjugate hyperbolas . then

R |

b ¢ +e*=)




45.

47.

49.

L =1

™
|= |-

!
=
Fi

" i e 18
P 2

i

‘I

The value ﬂfl.r; Bl is

8. @ b B -G dr

b ot axh By 20 b

[ Ja’ 3 h_-{ «Na ﬁ}

A i mib B« B

The line 3x + 4y- 24=0 cuts the x-axis al A
and y-axis at B. Then the in center of the
tnangle VAR, where () is the origin is

a (L32)

h (2.2

& (12, 12)

d (2.12)

The equation of the sphere Tor which the
circle Xty 4z 4 Ty- 22 + 20, 2x + 3y ¢+
4z = 8 is a great cirele s

A NEyEz2x tdy -6z < 10-0
b, x*eytta-dysdz i 7-0

e Xy x4y —dz -+ 9=0
d xPoyterox + dy + 4z - 950
la <& = @] + |B|, where & anf#
vectars. This equality

a. always holds

¢ holds only where g

b, never holds
:&E-hﬂmmnf

vector of & miven poml

¢ position vector of any pomt
ce with respect 1o onigin O then

equition (7-a ). — 0 representing the

of the point P is

. the sphere with OA as diameter

b. the plane which passes through A and

1s perpendicular to OA
e the straight line OA
d. the plane perpendicular to the axis of @

For the given sequence }:-I]"{h :l‘-]‘ which

une of the following statements is correet?

30,

51

52

Sof 0

a. Limit superior = himit mferior

b. Neither limit superior nor limit inferior
oxsis

e Limil superior = 1 and limit mferior -
-

d. Limit superior = 1 and limit inferior -
L]

Asymptote of the curve x* y'-3axy

i x+¥yt+ta=0

b, x+y-a=0

e xra=0

d y+a=0

Consider the fnlM%m:

1. the length of th mal to the
parab, @any point is 2a

o the subtangent fo the
x varies as (he abscissa

tion of the tangent al the
in lo the parabola v* dax i x-axis.
ch of the statements are correet”?
a, L2and3
b. 1and?2
c. land 3
d. 2and 3
Let fix) =x- 4x <+ 3 _The following
statements are associated with |
1. fis increasing in (2, =)
2. [is decreasing in (=0 -2)
3. fhas a staionary pomnt atx = 2
Which of these statements are correct?
a land2
b, 1and 3
e 2and 3
d 1,Zand3
The wvalug of ¢ m Rolle’s theorem,
where - #/2 < ¢ < %2 and f(x)~ cos x, is
equal to
4@ m4
b, n3
c®

d 0




54,

35,

Let fix) = =" s 1/x . when x = 0 and fix)
=0 , when x = (! Then fix) can be
dilferentiated at the origin provided p s

a. Any real number

b, Zero

e Ohe

d.  An miteger greater than |

A function fix) is differentiable m the
closed and bounded mierval [p. 4] . The
dilferential Fip) and Ciq) arc such that
Cgp) = 0 and q) » 0. Then [x) will
assume on [p. q]

. nether infimum nor supremum

b. supremum and not infimum

e infimum and not supremum

d. none of the above

Consider the following statements;

I. a differentiable function is continuous
2. acontinuous function 1s differentiable

3. o continuous function on a closed
interval [a, b] of finite length is
uniformly continuous on [ab]

Which of these statements are correct?
1.2and 3

. 2and 3

land 3

| and 2

Lat fix) be defined on

B

&p

; | X, if xisan
F(&)=:
¥ iy an irrgttonal nmumber

1% ’euntinunus i the

one point

A= R, R s the ficld of real numbers, F(A)
denote the collection of all real valued
[unctions defined on A, The two funclions
g, FeF(A) are such that they satisfy the
algebraic operation (f + g) x= fix)+ g{x).
xcA. Then with respeet to this operation
the set F(A) s

a. Always closed

b, Never closed

59,
A,
@ 61

ber

ﬁ;r

Gal ln
e, Closed only for selected functions

d. None ol the above

Given the lollowmg limiis:
1 Hi":—'-l
r 4 _riﬂ(hi‘] =
3 H.ulﬂ-‘"—":l
o ik W
Which of these are correct?
g LZand3 O
b. land2
e land3 O
d 2and 3
For a bo cti®n fix) the upper and
lower and m and |llx) is R-
inle interval [a. b]. Given
L a) such that mep - Mo
cam
ways be determined

b. never be determined
¢ only be conditionally determined
d. be determined only fora = u<b
For the curve

£ =it sin 0~ i) cos B
and v = () cos B- (6} sin 8,

Where derivatives are with respect to .
the length of arc is

a (@+rm+c
b. ey
¢ (Opf(EpC

d. Pe-e)-C

The length of the curve v =log sec x from
% =0t x=7/3 18 equal 1o

8 log(3+ 47)
b. log (2443 )
e logix* i)
d. log (2 cos x)
For the function fix. v) = x’F{:.r-‘x} Jdhe
value of the differential - v%iﬂ equal
to

i ix'F[}rrxJ




63,

L

b 5x'Flys)

o -lx’I-'{yur.i

A 4x'Fly)

I'he only double pomt of the curve
-2 -yiy-1D'=0is:

a [2. %\l
b oy
« 12,8
d (2,2
Su

5 o] o
Hu= x? =yt o 22 then w— iy 2= {8
. e o

equal to:
a Hu

b u?
& o
d. 2u

Lot Ay =

Ao tAsis
a. 18
b 19
e Vi
d <19

The arc of parabola y'=dax @
points, where the latus rec

‘j o 2 dy. Then the value of

parallel to the latus re
distance of latus

meellhe parabola, 1 ulihr,\:-
- surface of
3-247)
(L
the sequence im*i_]H and  an

arbitrarily small positive number £ Then
the value of a positive mleger ™ such that

Iﬁ—l{-f & whenever n = N must satisfy
the relation

a, N&i%—ll

69,

70,

T3

Taol lD
b. Ne&-{g
3 HPL%—l}
d N a[':_-nJ
The general solution of the differential

x
a UpCxlogs- -’;—‘eh
b, Ot x Fxlog O
& g™+ lT::'E*JgA-%

*flngx—x
The of  the  equation

4y =0 with y(0) =0, y'() -3

+ g
b, F=g®
e e
d. &'re™

The singular solution of the differential
equntimyfxp*u,}ll P osa
a. parabola

b. hyperbola
e circle

d. straight line

The general solution of the differential
Squation (sin y=y sm xv)dx » (X cos y — X
sin xy )dy 0 is

A X Cos Y+ s Xy =h
b, xcosy-—sinxy=3
o wsiny +oosxy - L

d xsiny —cosxy=A

The solution of the  equation
i:lt—_v-rli!

dx x+2v-3

a xyiy iedy-x=¢

b xy+ty —x-3y-x=c

6 Sy+y +x-3y-s=¢

d xy+y -3y ix-e




74,

75

76.

T8,

If in & culture of yeast .y, is the amount of
y east present initially, and the rate of
growth dy/di is proportional to the amount
¥ at time t and if' y doubles in one day
then the amount espected after 3 days
equals

i. 3}'u

b. 8y,

(= 9}'"

d 2T

If the rate of growth is proportional to the
amount x of the substance present and
dowdt = kx. then x is equal to (with O
conslant)

a, !‘..'1-:

h. l‘1eu

(8 '-':ll'.'

4 Ce™

The general solution ol the differential
equation F+Iz +y=eeosxis

a (C)+0 + in x)e™
b (C)*Cax —sin x)e™
e [CrCax reos x je™
d (Cy+Cax - cosx)e™

The m'thmannl trajectorics of @
y= dax + 4a’ is the Family

a X =day +da’
b yi-day + 4o’y
¢ y=dax~da®
d. x=4ax + da ’
A singular of the differeniial
equati v %) |- Ris
8 B

¥

Y @PR2

=2R

I'wo scale pans cach of mass 4kg are
comnected by stnng passing over a pulley.
I'wo masses whose sum is 1l kg are o be
placed mm the two scale pans so as to
produce  an  acceleration of ¥ g-
acceleration due to gravity). Two masses
are

a1 kgand Okg
b. 2kg and 8kg

80.

2l

82,

\

Bolln
¢ 3kg and The
d. 4 kg and oke
Two oqual rods cach of length 2a imd
weight W oare freely, jomted at one end.
The system is placed in a vertical position
with the other ends of the two rods on a
smooth horizontal plane and the middle
pmnnnfﬂmmdsjomodhyns'
length [ which is kept taut n
position, The tension of the st

!a’lﬁ
=

Is,
o~ =

o
C

of a boal relative to water 2/
at of water relative o carth is 7
., where 1 . represent velocities of
onc km on how duc Fast and North
respectively. The velocity of boat relative
to carth ns

a3 km an hour due East
b. 247+ 5 km on hour at 45" North of
East
e it km an hour at tan™ (4) North of
Fast
d. 7 Em an hour at tan"'(4) due North
A ladder § meter long rests on a rough
horizontal plane and against a smooth
vertical wall. The ladder is about 1o slip on
the rough plane when s lower end is al a
distance 4 metres [rom the wall The
cocflicient of Friction is
s 23
b, 12
& By
d. 45
(.G, of any three equal particles placed at
the vertices of a tniangle is at the
incentre of the Inangle
orthocentre of the tnangle
circumeentre of the wangle
centroid of the triangle

R




B3,

86,

87

18

A particle acted wpon by three forces
whose magnitudes are proportional tofi)
35800 5, 7, 10; and (i) 5. 7, 14 can be
arranged at rest

a. only in case (i)

b. only in case (i)

. only i cases (i) and (i)

il in all the three cases

Twa paralle] like forces P and () act at a
distance © apart and have 8 resultani
which acts at a pomt C. A couple of
moment M and arm of length [ is
combined with these ke parallel forces.
The resultant will be foree

a. PrQi 2 acting at C

b. PHQ acting at a distance M{(PQ)
from

. i ab -
@ P+Q acting at a distance ooz trom
('

d. PO acting at a distance % from C

P and O are two like parallel forces, 1 Pis
moved parallel to itself through a di

of 4 em, then the resultant of P and
maoves through a distance of

a. Zem

b, dem

0
[ mm @

5 A2

Phe results fors Pand O is R, If
Q R pets doubled in

again doubled if Q is
hen 1. Q0 and R? are in the

233
d 2:3:3

Two forces P and () where P= 20) oets a1 a
point in directions al right angles to each
other. Their resultant will be mclined o P
at angle B such that

L g =nb

b. mwb<b=mnd

89,

0.

¢

92.

Dol 1D
e m4<@<n3
d m3<f<nl
A stone falling vertically from rest travels
half of its total path m the last second of ils
fall. The total time of its fall s
4. less than 2 seconds
b. equal 1o 2 seconds
c. greater than 2 seconds but le

seconds

d. greater than 3 seconds

An clostic ball hits a
vertically with a
to sirike the floor

17 Moor
allowed
bmes after

which it rebounds floor with a
velocity 27/64 u. I the resistance
of air, the ieninf clasticity between
the ball th

a

16

A particle of unit mass oscillates in a
straight path under a force of atiraction
proportional o s distance from a lixed
pomt O, If its velocity at distance a. b from
0 be v; and vi respectively, then the
period of oscillation 1
b —a?

oo

=

b. 2m
L

<. IIE
¥y

3
d 2n i}i’.
Consider the algorithm
L., i 10
2oie=0i=-1)

3. af1- 0, gotostep 2
4. Printi

The loopang of stalemenis 2-3 during
execution. vecurs

a9 times
b, 10 times
e 11 times

a 2n




12 times

93, 51 letters of a cerfain language are to be
umiguely coded using strings of & bits, In
this system, how many possible non-
prntable control characters can  be
uniguely coded?

a 0
h B
['H

13
4 77

" iy -
=T F

Which of the following logical operations
is equivalent o the given connection?

98.

2. AHB.C) h, | tﬁﬁﬂﬂhmm
% T‘ e but R is filse

e e iy false but R is truc

d. B

95,  Given the bit strings p - 11011 and
g 10101, which of the following is the

96. Given that the hin
decimal 12 1s stored |
Which one of the foll the content

the ’s lefi operation

value of (NOT p) AND q7
a. Q0160
b 11111
¢ 100101
. 10001
enl  of
- regisier,

@&

1 af 1D
a. Both A and B are true and R is the
correcl explanation of A

b. Both A and R are true but R is not a
correct explanation of A,

g Ais true but R is false
d. Ads false but R is true
Letn = 3 and let the complex numbe

=1, (1= o) (= og).. .0
pusilive inleger.

a. Both A B

14z be non-zero ratonal numbers.

Let gy=nym and q;=ny'm where nynz=2.

m=Z and m-0. Let H = {xq,+yq:x. y=2)

{7 denotes the set of all miegers)

Assertion (A H forms a subgroup of

additive group of mtionals and is cyclic.

Reason (R): Any subgroup of a cyelic

group is cyelic H- Z, where ¢~ /mand / -

least common multiple of ny and ny,

4, Both A and B are true and R s the
correct explomation of A

b. Bolh A and K are true but E is not a
correel explanation of A.

¢ Ads true but R is false

. Ais false but B is true

100.  Assertion (A): (189)y0 = (10111101 ),
Reason (R): The binary sumber can be
erfion{A): If the position of the expressed in powers of s base 2
tant of two parallel forces which are B 3 "
ike, remains unaltered when the forces are as 352" where by is the I* bit (from the
interchanged, the forces are reciprocal of ight).
cach other, a, Both A and B are true and R is the
Reason (R): The resultant of two like correct explanation of A
parallel forces P and Q) acting 3t A and B b, Doth A and R are true bui R is not a
respectively acts at a point C on AR such correct esplanation of A,
that P~ AC=0Q ~ BC, € Ais true but R is false
d. Ais false but R is true






