C.5.E-Pre 2006

L al 1

MATHEMATICS |

I,

[,

Which one of the following stalements 1s
always correct for arbitrany sets A, B and
c?

. IF AeB and B C. then AcC
bh. If AcB and BcC, then AsC
¢. IfAcH and BeC, then AcC
d. IFAcB and BeC then Ac(
Let A9N={li=lkEN k=),

%, ={2k:keA)

X;=0Bk:kelj .

%, ={jk;k=A}.  then wha is the

complement of 1:]1}&] in A equal to”

a. A finite non-emply sel

h, @

€. The set of pnmes

(. The sel of composite numbers

What are the fouwr values of

l l - I.'I'-I I'F
[1*1 .

e+t
d. #]
If a ®ee non-rero real
numbe hen which one of the
followi s correct?
a
¢
| ac |
albzalel

Which one of the [ollowing is the set of all

tlhe real numbers s salisfyving
I3—?E|—]x+ll =57

4 [

B j-=-3)

|—em =23
do |—=-3]u2.=

L

Which one of the following is an example
of a polvnomial equation not having any
real root?

a g'el=0
b x*=x41=0
e xt=s=p

d x"+7=10

What is the nature ur@ of the
equation  {x--aix—b b Nx-ch=0)
where a, b, ¢ are m@s'}

a.  Always positive

h. Alway e
e Alway
d. 'S :

G U8 are the toots of the
. them what s
W1 =ity (1 -, )) equal 107

(1]
b |
[
il. n
In the sel G=(|R-{0}}=|R. consider the
binary operation “o” wiven by (a, b) o (¢, d)
= (ac. be + d). What 1s the identty n g for
thers binary operation’!
a (L 1)
b. (l.-1)
c. (1.0)
d. (0,1)
Let G be the addiuve group Zs of the

residue classes modulo 8 Then what 1s the
order of the residue class 3 in G !

BoFE
< = o oo

On the set IN of natural numbers consider
the binary relations

g®b=a"

aPh=a+b-ab
Which one of the following is correct?
a. 2 is both commutative and associative
b. @ is both commutative and associative
¢. @ is commutative and @ is associative

Vwsexamrace:

com
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14,

16.

d. @18 commutative and © is associative

What s the least number of elements in a

non abelian group all of whose proper

subgroups are cyclic ?

a 3

b. &

-

i 5

What is the number of proper subgroups of

th group (Z, +) of integors?

a 0

h 1

e 2

d. infinite

Consider the Following statements:

L Every cyche group i abelian.

2. Every shelian group s cyche.

3. There s at least one abelian group of
order n, for every n e IN

4. Every group of <4 15 eyehe.

Which of the statement given abave are

cnrrect!

a 1, 2and 3

h. 2.3and 4

¢. L3andd

d. Land 4 only

let G={a,a’. ,a'=e} bs a grouf

15 the number of generators m

1.
h, 3
e 4
d 7

(1325(154)
matrices
b 0170 olFi & =)
| frivm
[n ",:'|f” 016 1'I]ML| 4,1] .

group  with  respect to  malnx
multiplication. Which one of the following
statements about this group is correet?

#. The group has no clements of onder 4
b. The group has an clement of order 3

¢. The group is non-abelian

14

19

\

1.

2%

2ol ln

-1 B L o ;

d. [l] ﬂ_‘ e 1ls oW mvorse.

Suppose that H and K are subgroups of a
group G with OH) = 10 and ((K) = 12 1F
H~K 1 non-tnvial, then what is the
number of clements in the complex HK?

a 120
b. 60
e 30

d 22
Consider the ring 2, =
congruent modulo n ‘nder
addition and muly 1l odulo n.
consider the follow e stat@nents:
L hzhjdividne@

2 InZ« ¥ ®
)

Whi lemenis given above are
vnly
i 3, only
anid 3, only
d. 1 and 2and 3.

Let ¥V be a vector space over a licld F
weR and vV Which of the following
stalements is not correct?

a tu=0=eatheu=0oru=0
b, 1w = luforall ue v

e wh=0@

d ou=0

What is the dimension of the vector space
over the field IR?
a |

b. Infmite

& 2

d 4

Consider the real vector space IR’ The
subspace f(x. v.2) =R’ v=x} of IR is
generated by which one of the followmng ?
w1 L O) (0,0, 1))
b (1 L0 (1 0.0))
e HL00) (0, L0y
de QUL 000 (000, 1
Let S=414002, L1000 +11—1)} be a
subset of the complex vector space €I " and
=L LD, L, ), 01,0, D)) be a
subset of the real veetor space R'. Which
one of the following statements 18 correct?




7.

a8 and T are both basis

b, 5is a basis but T is not a basis

e 518 not a bass bul T is a basis

d. Nether 5 nor T i a basis
Consider the mappmas:

L TR aRaTxya=(x+Lly+2)

2 TR sRaTixyi=sv

3 TR SR Tsy.e)=(x1

Which of the arg  linear 29.
transformations”

a .23

b 1and 2, only

e 2and 3, only

. None of these.

Let T: R' - R' be a linear transformation
given by T(w v. 2) = (/2. w/2. 0). What is

above

rEF
e ™ Y

the rank of T? 30.
Let T.R' —+R* be a linear transformation
given by T(x. v. ) = (x. v, (). Then the

a 4
&
null space 18 generated by which one of
following 7
31
kual to ?
1y

o 10,00 1)
e (1.0.0)
l—-1n] 33,

d. Noneof these
tm=f _'1.lhcm
1 -1
142n
g n ) 14

£y

b, (0, 1.0)
b,
l—m

1+2n dn
T+n 1=2n

il
A= {h -
some matrix M. then which one of the 34

following is correct ?

_d2n e
el

Jandm =A™ meN for

-

3of o

h. M=[n1+hﬁj"'[l “]

0 1

If Ads a3« 3 matrix with det A = 5 and if

B = 4A° then what is det B equal to ?

x 20

b. 100

e 320

d. 1600

The Hnes 1-nrd:y—n=z-a—d
(LA o o+ 5

x-bit y-b z-b-¢
o m Ty are coplanar,

p x-y+z=10

bh. x*y-2=0

e X-2y+rz=0

d x+2y+z=0

The intersection of two parabolic eylinders

y =4z = |and y = 4x7 15 & space curve.

What i its projection on the z — x plane?

a.  Parabola

b Circle

¢. Ellipse

d. Hyperbola

Which one of the following lines are

gencrators to the cone yz ¢ dzx « 3xy < 0?7

s K=y=2

B X=vy=E

& X=2y=

and




d x=v==2

What 14 the position veetor of the centre of

the sphere (F° 47 (i« 1= k}-9=0

n itk

b 1120+~ k)

PO P v

d -]k

The pomi (4. 1) undergoes the following

two successive transformations:

1. Retlection about the line y = =,

2. Translation through a dstance 2 umi
along the positive x-axis.

What are the final coordinates of the point?

a (4, 3)

b (35.4)

e (L4

(6, 1)

When does the equation

s’ 4yt s ar’ - 2tme4-duy + Q2w d =0,

{# =0} représent a sphere ?
Wy ewt—d 21

Wy e’ —dal

wWav swt—ad<l
I <l.m.no<l.mm<lm,
direction cosines of thr
perpendicular lines then is/

o
B wav +w —adz(
[
.

Lom R
value(syof I, m. n
oy h
a. 0
he 41 ¢
e =2

d.
' - 2g)x * (p—3q)y = p - q for
pand q passes through which
e of'We following points 7
(3/2,5/2)
b (1/5,2/5)
e (¥5.3/5)
d. (25, 3/5)

What is the equation of a cirele with origin
as centre and passing through the vertices
of an equilateral triangle whose median is
of length 3a7

0 xiryt =gt

b x°+ y’ “6a”

*ll

dof 1o
c a4°
d a
Under which one of the following
conditions does the equation
ax’ + by’ +ea=ev=0,0= 1 represent a pair
of straight lines 7
& atb=§{
b ate=0
e h+e=0
d ath+re=0

What does the curve x =
y=Hoout=gnt) r

. Ellipse

b. Parabola

¢ Hyperbola
in= and 1" is a variable

id. Circle
AB.C
3 fors PA and PE always
gh (0. What is the ratio in
vides AR ?

4
X+
El"

"
]

1

1

E=‘.’E-E.Ei=§+j4£,f_‘ =4~ 34 Tk and
B=C B r-A=0 thenwhatis r ?

: ;

If the veetors i —2p)+ 3gk and i+ 2p)- 3qk
are orthogonal, then what is the locus of
the point (p. q) 7

n Circle

b. Ellipse

c. Hyperbola

d. Pair of straight lines
For any vestor a, what s
lasiff +as Jf +a i

= (aff
b. Zjal
o Faf

4 4laf




47.

& -

If a.b.cbe three unit vectors such thet
;x{i;x ¢:]=%{5‘l. what is the angle which

a makes with ¢ 7

a. 30°

bh. G607

c. 90°

d. cannot be determined

What is the value of
}i{l}l&iﬂl]ﬁﬁ]-’“ﬂﬂs{”xw %

]

Iie

v

5 4]

Let fix + y)=f(x). fiy) for all x and y, and
f5) = -2, F{) =3 What is the value of

{5
a 3
b 1
c. -6
d 6

s FE

6. (3-eosx)
¥ LT L]
d. [k X +Iﬂﬂ

Which one of the fol
correct graph of¢he
a L 4

/'
e

phs is the

Which one of the following functions is &
well-defined?
. JJ{l+sinx) T

= b. 2n/3
b. J(5sec’x—4) @ .

5ol [0

52,  The function f{x)=si
on the open 1

mimimium value on
which o
correct”

i, =3
~mpyl

interval, Then,
the@following must be

3
I i5 the wvalue of the integral

j-zl—spix -
L R B

o d4—m

di __4

54.  What is the length of an arc ol the curve
y=1-Incoss intercepted between x = 0
and x==n/4"

A (42 =1)
b (iyf2 +32)
e 1—(2)
d (m2)-1
58, Which one of the following is comect 7

The function defined by
fix)=Inf|x=1| =2 x +1]) 15 a
monotonically decreasing function on the
largest interval defined by

n —l<x=1

b. x>1|

e x=-]

d x|




Let | . r [ J and 1 ‘Jnl;fngamZ'.'dt

What s tlu‘u'glue of (1 + L1
. %Ingz

L o
b, alog2

&

v wiogd
d. —nlogd
E’ :l...i..-.mz _£+ -
e+l 2 4 48
What 1 the value of o

2 5
Imﬁxhﬂﬂhxﬂﬂih’%r'ﬂn +-’;—rf"{m+_ |

m=116
m=1r8
=1
k=—1/16
Let fix) = [sec™ xeosec™'xdx What is the
value of fix) ?

a Moot x)'? e

b 3{anx)™ + e

e 3(cosec x’}m g

A 3cos 2%)"

Let fix) be continuous and di

- B

over (& - o oa +
[ f{x) ="’
Fix)=1L f{x)~f(a) x-a /4
.

what s F{x) contin

8 =l
2
whenb=x<1/2
whenx=112

whenl/2=x<1
and mn:[x—’:‘f.xﬁn What is the
mmﬂlﬂmuwl[! \rw

Vi

4 3

~a—h
K t are the wvaluess of a and b
respectively, if lim sinax —Infe” cosx)

:
g
-
;
g
:

¢ y=Oandx=-2

d vy=landx=2

let A and B b nts  with

coordinates (0, a) 88d (0.9) respectively

and p is a vaniable 0) referred o

rectangu is the angle APR
W'%u

o i

.

-t %5 by
a L
b L
2
- |
d. -'l.l
2
3 -
ﬂxjrm,l:E
ey~ 4
n
- N
Lt

What should be the value of w for which
lix) 1s contmuous ot x = 7w/ 47

s 3
2
b 2
g X
2
& z

What are the order and degree respectively
of the ditferential equation

ij[ﬁ}vh:t__nq
dxfl i":. |

a 1,4




Fol 0

h 4.1 d. cosecv=v
e 4.4 71.  What is the solution of the differential
d 1,1 .y .
—_—=dx+y IV
What is the solution of the differential i e
. diy :fd_?ri - a dx+y+1=2an(2x+y+e)
PRI W-abc-:”?_-bc_] Lr el b, 4x+y+|=2tan(x+2y+¢)
2 ¥ =Alnx+8 e dxty+1=Hani2y+c)
P d 4x+=y+1=2Aan(2x+¢)
i Yg__:t;n KBB 7% What is the solution of the
- -“ equation £=n""'{tu' -& N
d y=Aln'x+H dx
Which equation represents the set of all 2 e (e —& +1)=¢
curves in the xy-plane which have slope at & oWy, e
each point P equal to the reciprocal of the L )
slope al =ach point P equal to the & (- +li=c
reciprocal of the slope of the straight line o
through I and the origin? d. e (e 8 4
8 yl=x+e 73  What j§ of the differential
] 8 = | givm curve i which
s £ 54 (s '~ (Subnormal)’ in Cartesian
& X -y=0 D < n < moma, mn ae

d xy=¢ ?
What is the value of the particular integral i
of the differential equation b. m-n
(D' ~a"D)y=sin ax? e, T
d. m/n

6 ———cosux 4, Which one of the following curves in the
2o orthogonal trajectory  of straight lines

b, i-smnx @ passing through a fixed point (a. b)?
W .‘ n Xx-a=kiy-b
e =511 A% b. (x-ajly-b)=k
@ e (x—a) < kiy -b)

d (x-ay+ty-b2=k

d. —l:ma.x
2a 75 What is the singular solution of
For  nom diffrential  equation vy =1 wherer is a constant?
n v =dm
b, vi=ar
e y=r
& =
differential equation 76 Afunction £ is defined as follows:
gin:‘.v,'%ﬂ 2uincos’y = 2secx00s Y is fix)=x"" Fx<l

=(2—x)ifl<x<2

: dv
reduced to the linear from —=Fyv=1),
dx S ==y ifx>2

where P and Q are function of x alone, What is the total number of points where
What is the substitution? denvatives do not exist 7
% lmy=sy
: w 2
b secy =V b 2
€ ey =V c 3




?1!

T8,

horzontal surface as shown |
given above, The coetfici

d. none ol these
Fix)=x"-x-Lx=|L2]

Consider the following statements.

1. fisincreasing on [1, 2]
2. fhasarootin[1.2]

3. Tisdecreasing on [1, 2]
4. fhasnorootin[l. 2]
Which of the above are correct

a, land2

b. | and4

c. Zand3

d Jandd

Let fix) = (x —a) (x = b) {x - ¢) be a real-
valued function where a< b= cfa. b, ¢ =R}
such that f"w)=0 Then 1f welc.c.)
which one of the following is correct?

2. a<g<bandbee. ¢

h. a<c.c <h

. beacec.ec

d. None of the above (Here ¢, = ¢, )

between the block and rfalle 15w A

force F = mg cosO wi i%al side of

the block pulls it U 1 condition
ulled i the surface 7

the centre of gravity of the arc of

.

LT

82,

84,

Kaf 1O

Forces AB,DC act along the two
sides AB and DC of a square ABCD,
respectively and lorces CA.BD act along
the diagonals CA, BD of the square
ABCD. respectively Which one of the
following 15 correct?
This system of forces
a. reduces toa couple
b. reduces to a single K g
through the centre of the sg
c. 1510 equilibrium
d. reduces to a single § rallel 1o
AB
i and | are unitv g the x and y
axes e ively, . Coplanar  forces
3 +4. 7030 g8+ 7). and NP+ F,

.30, (3. 4), (5, 6) and (1.

A

A uniform bar (AB) of weight W is hinged
al A to a verteal wall and held in
horizontal position by a cord (BC) as
shown in the figure above, What is the
tension iii the cord?

x W

b. 2ZW/3

e. AW

d WA\

The résultant of two Fforces inclined 10
each othér at 1207 s at right angle to the
smaller force. If the wreater force is 200 N
then what are the magnitudes of the
smaller  force and the  resultant
respectively”?

a. [OON, 100N

com



9ol 10
b, 100 3N, 100 V3N 89. A particle is moving on x-y plane
with velocity at any instant | given
3 i
& (100N, 100 .J_N F=f (e :ﬂsm.‘}}. What is fhe

4 11}1?!_ V3 B, 10aN equation 1o trajectory of the particle if the
What 1s t.hﬂ- WOI.']C done by the force particle starts from origin when time 1 =07
F—%J w—,r Where V = tan’ (x/y), in & Y = acos (o xv)

b. v =asin (6 Xv)

taking a _pnmclv:: from & point (0, 1) 1o a e y=x+acos(axiv)

ik d. y=x+asin{nx/v)
s 90,  Setl wet
i Comment nisa er
¢. w4 Step 2
d. w6 Step 3 >
Step 4 ¥ (2*x-1)
Step § peply
Stepﬁ €t
IFxsn
O then go to step 4
else goto step 8
What is the moment of 50 N force directed write p

(Ride ot the cubs i 4" m) at i the output of the algorithm given

along the diagonal of & cube (shown : ot

above) about the corner A of the cube? =
y above?

. 5ﬁﬂ(i‘— j)N—m

B
b 50a(j-k)N-m Lo
b 2
e a(i j N " ")’
q I
3 d. 2| 2n
i ng g:n the law 91,  What is the cube root of
cos X), where V is the (1000117 = (111):"E < (10101000);
e distance described, (11117
! a. (1110)
b, (10010)
c (11011}
d (1111
® 91' S— — -
XEInY i
: . [t
By what percent approximately should be
velocity of moon in its orbit be increased D
50 that it escapes? -
2. 20.7% If only NAND gates are (o be used to
b, 41 4% realize the circuit given above, what is
c. 828% their minimum number among the
d. 1002 following?
2. 8

com



h 11
& 13
o 15
A ROM chip has a capacity 1024 x4
Consider the following:

1. 4 data inputs are required

2 4 data outputs are required

3. 1024 address inpuls are required

Which of the above is/are correct ?

a1 only

h. 2only

¢. | and 2 only

d. 1,2and 3

What 15 the capacity of 3-M-byte memory
chip?

a. S x2%bits

b §x2"bits

e Sx2% bits

d. 5% 2% bils

Assertion  (A): Two  projectiles  are
projecied with same  speed making
complementary angles with each other.
The sum of the heights attaned by them s
independent of angle of’ projection.

Reason (R): 1f H; and Hs arc the he
attained by the projectiles projected w
same speed uw making compl r
angles with each other then H, +

h. Both A and R arc
R 15 not the corree
1s fa

. non-singular from
, Vointo vector space V7, has a
on,

ANy TEV - Vs either 1-1

Both A and R are mdividually true and

R is the correct explanation of A

b. Hoth A and R are individually true but
R 15 not the correet explanation of A

e Ads true but R s fulse

d. Ais false but R is trioe

97,

L

S

(UL

ol in
Assertion (A} In the hypothesis
of Rolles™ theorem, the statement that the
funetion s conlinuous on o closed mterval

[a.b). == = a.b <« is needed o be
assumed,
Reason (R)y:  Dafferentiability on (a. by

does not imply contimuty on [a, bl
o Both A and R are mdvidually
R 1 the correct explanation of A
b. Both A and R are individua
R is not the correet explana

e As troe bat B s false
d. A s false but B 15
l' <nx 'i

Assertion (A):

EEd

ﬂﬂ-‘ hm sin x h.m%
Fare individually true and
cel eplanation of A
nd R are individually true but
ot the correct explanation of A
& true but R s false

A s Talse but R i true
Assertion (Ayx At the mid position
between mean position and  extreme
posilion of a particle exceuting SHM. the
kinctic energy is equal to the potential
energy.
Reasom (R): Both potential energy and
kinetic energy depend upon position of the
particle from its mean position.
u. Both Aand R are mdnvidually true and
R 15 the correcl explanation of A

b. Both A and K are individually true but
R is not the correct explanation of A

e Astrue but R s falke
d. A false but R is rue
Assertion (A): The multiplicative group G
= fL-LL-1}
Reason (R): 1 s the generator of G,
w. Both Aand R are mdividually true and
R is the correct explanation of A

b. Both A and R are individually true but
R 15 not the correct explanation of A

e A troe but R s false

d. Ais Talse but R s true






