C.5.E Pre-2002 Lal Ll
MATHEMATICS
| Consider the following veclor spaces over a 4
the reals: b /49
I The set of all complex numbers with c 1156
usual operalions, 4 7
x m.’;;;e;g :Il..l dpﬁbrnzn:ﬂs Witk vesd 5 Let A be a square matrix, If "
g ' of A are interchanged then
3. Thesetof pomi x =21,y =1, 7= 4, T 1k
R a 1 and j" column of
;; o o interchanped
4 e sel o 3 = 3 mairnces having <l ih
real entnes with usual operahions 5 :nt eﬂg ﬂiﬂ E:;uw - ol Alét e
The correct sequence of these wvectors P o S e
shiie i dectesing . O F ihir i Wi PR o aE A
dimensions 15 ot A th
4 1.2.3.4 d gl will be the )™ column
gl Pl @wca versa
B kA3 i . Iwo square matrices such that
c 4213 and BA =B .1 hen
d 4,3.21 th A and B are idempoteni
y Consider the following assertions - b onlv A is idempotent
I Rank (ST)= Rank 5= Rank T c. only B is idempotent
& R&l’lk (ST)= Rank S5, f T 5 n d. both A and B are not idmpn[m1
singular 198 0 W W
3 Rank (STH=Rank T .f ) S R ;
singular 7. If A & 4 3 then |A| is equal
4 Where S, T V near i o
transformations of ensional o
veclor space V. a —RY
Which of these iz (are ' b. —99
a Only | ¢ c. —109
b Only d ~119
¢ 8. If B is a non-singular matrix and A 1s a
d square mairix. then det (B”' AB) is equal

T ) (2. 1.3) < R, then which
e following vectors of R™ is not in
|S17

(o, 0, 1)

b 13.2,3)

G 23]

d (3.1

a e
o, If det A= 7 .where A= |d & f]then det
R e

(2A)" is equal to

I.j_

1o

a detB
b, det A
c. det(B")
d det(A)

The matrix [ cua “"“] i

—smdl costl |
a4 symmelric

b, singular

¢ orthogonal

com



10

1L

12

13

14

i hermitian

If a. be and d= 0 then the doterminant
g ah e ol
b BE+d be v
e b Eadoad
i 7 I

is divisible by

8 &b et
b. atsbPectedten?
& arbhretrd+a
d. atibtgtadn

& ¥ 1

s <N -z| and |Al=4. then A
4 % 9

if Adj A=

is equal o

¥ 2
& oA |

have a solution lf!na
a. 0

Thcx}rv,l@mut wqual.inws +y Z@
ky+z=Kk,andx +y+

e —l 0

23k sy dz~%and x-

Y= 2,27 32

?:‘11-'-'1:

=l y=-22=%

. E=-Ly2.2=-Y%

Let e, P and ¥ be distinet real numbers.
The ponts with the position vector @i~
Bivy g, Briysteg andyitayspy
a. are collinear

b. form an equilateral tnangle
¢. form a scalene triangle

15

16,

T

18,

.

20.

2L

2of 10
d. form a right angled triangle
The equation of the plane passing through
the points A, B and C with position vector

i+t g and j + 5 respectively. is
LS TRV
b FAe-gtp) =2

e rlreyvy)=2
d. Fti-;-_,p—--z

IfG-3)c =3

2O

a. 3. 7 are collin

b. 3.7 are

e 1 .o are collinear

. Levlar

The strmghl line joming the

pon with the point of mtersection
f the straight lines x° + 2%y -

4

d 8

If (43 4)"= 2™a+ ib) . then (a*+b°) is
egual 1o
il

b 2
c. '3
B &
If the toots of the equation m*s "= 2ms+ 10
are positive ntegers. then m s equal o
a -2
b. -1
-

d 1

If' the sum of the roots of the equation
a+hx + ¢ =0 is equal to the sum of their
squares. then

a ah=c?
b. a*th=a+h
¢, 2ac-ab b
d. 2ac~ab- W
3 2 2
The equation x - —— =1 ——
S i 1 x—1




o rool

one root

Lwo equal roots

d. infimitely many roots

=P

If @ . By are the roots of the equation
x“+x+1=0, then the vale of
Va'+ 1"+ 1 s equal to

a 4

h. 4

e =1

d -4

23 If for the equation -3x"kx - 3= 10, one
root is the negative of another, then the
value of k i

a3
b, -1
-l |
d 3
I ong of the wvalues assumed by

o

24

s e

20 2
o w8« 242(2-1
b, cosec” ni8=242(42+
e ucmfs;-tf:q"

d. tan* /8 ~

T A= (x:x7+6% 7 = 0)and B = (x:x™ + 9%
114 = 0), then A- B is equal to

a [L=T) 3.

b. (1)
e (-7
d. (1.2,-T)
27 Consider the following paws of sets:

: ) -1 B3
& lhcmntrm[u {]_]‘[(l 'D.;

3“!

iof 10
I, AC:BULD
2. A~C:BuD
3 ALCBAD
4 A~C.:B-D
Where A B.C and D are four sets such (hat
AriB=§=CrD.
Wiach of these paws of sets are disj

pencral?

a, 1 and2

b, 2and 3

e 1andd O

d. 3and 4

In which one of the o cases. given

* js a bmary ation e given set 57

a 5=l 8@*b-ab

b. - Y.a*h=|h

[+ Qsﬂ of all integers; a%h= a+h?
| sel of natural numbers: a*b

b

i ﬂ} [—r ) >
&
[ﬂ o, %| o n] form a group with

respeet  to malrix multiphcation,  then

which one of the following statements

about the group . thus formed i correct?

The group has no element of order 4

The group has an element of order 3

¢ The group s non abelian
-1 0)

d. 1% ite own mverse
0)

0

A subset § of a field (F, +, *) having at
least two clements is a subficld i and only
iffora. bes

& a+bc<=hs

b. a. h=S

¢ a=heSanda.b'cS:b=1
d. a=heSand a b’ eS8 b=0

ﬂmidﬁsj—‘u:il‘ 5 ] y= }: : “J’.

T =

u =1
and Sy = (= u'+3u =4, g = u'+ du = 3)are
a. both lingarly dependent
b. both Inearly independent




32

L
‘el
L

35,

37

¢. Sy is lingarly dependent but S2 15 not

d. 5;is lincarly dependent but S, is not
If the hinear transformation - R*=R' is
such that T(1, 0) = (2 3.1) and T{L. 1)~ (3.
0, 2) then

8. TIXy)yF(x+y, 2y 3%-3y)

b. Tix.¥)=(2x +¥.3x -3y, ty)

& T(x y)=(2%-y,3x+3y,x—¥)

d T:x.vj-qx—:, -y, 3x+3y)
ET: R R, T 2 (- vy 1 32. %
+2¥) dhen T &

a 13 (x+z. x+4213x+y-2/3)
b V3(2x+y,-xty. 3x—13y+z)
¢ 13 E+2y.%=y.-13x+13y=2)

4 13(x-2y, x+y.x/3 vi3 -2)

If X=AY., where A= 1/ [: '.‘]x=

(xpxa)' and Y=(v. va)':
transforms to

oz )

b. Yiya

¢ }’l!’f.‘r’l}'z‘*}f

d. .'P'I=+1l":1

Let V be a vector space of 242 n
over R, Let T be the lincar magn
such that

then !Ii[l'-"x::

V'V,

& veclor space of all 2
er R and lel Wy=

nye H} and Wa=

"J .I._'P.:ER+. then dim (Wi W) 1

al o

er TP
e bhd = D

Let Pyfx] be the vector space of all
polynomials over B of degree less than or

38,

41,

Jof 10
equal to 2 Let D be the differential
operator om P4[%] Tlu-n matris of 1D
relative o the basis {%°. 1. X} 1 equal o

4 0 O]
2 b0 1
2 0 U
L] L1] 1]
h- 12 o =
L
% 0 4]
=1 32 g o
@ ¥ 0]
o 0 6]
d ¢ 6 3
¢ 4 6]
I Hx) = L'h“ which one of the
following 15 correct”
a %, fLU4)] i an inflexion

¢ graph of fix) as '(1/4)-0
il {13, f{3)] is an inflexion
of the graph of fix0 & £(3) <0
¢ pomnt [1/3, [{1/3)] 15 an mflexion
point of the graph of f{x)
d. The puint [13, (1)) 5 an milesion

point as P{13)=0 and £1)~0

If P(x) = ks +1 and §0) = 0. §3) = 15,

then the value of k 18 equal to
& 53

b. 3/5

& ~V3
d. <35
If A= [m
then

8 A+B=n/2
b. AsB=n
=
d

.trnnd,uj iy

il 5~ GO r

=B==x72
s-HB=n
The hexadecimal number AB7 is decimal

2347
473
1234
2743

B o B R




42,

45

48

The volume of the region enclosed by

¥ D d
mnhmglhrrdlrpmf o |, aboul its

major axis through an angle of 2a radians
is equal 1o

a. mabh’

b, 43 mab’

¢. 1/3mab’

A Amab’

If the length of the curve x= V3(2t+3)" . y
= /2~ t between the point t =0 lo | = @ is
6, then the value of @ is equal o

=5 7=
Al bJ

The area included between the parabolas
v =dafx+a) and y*=4bib-x) is cqual to

a 43abJa

b. 43(ath) Ja-p
¢ 8Gab

d. B3(a*b) Javb Jai b

The solution of the equanon (x+y
dy-(x+v)dx .is

A yex=log(yv-x-1)te

b. y-x=logx+y-1)+e

e y=x=loglxty-Lte

oyt X - log (x4
The solution of (x+1

(19")
smgular solution of the differential
uation (xp —y)* = p>-1, 18

A xe f =1

b Y- =1

e X hy=1

4 -v=|]

I'he orthogonal trajectory of the family
sin nf = a”, is

49.

51

52.

5%

Sol'ln
8 " sinni= e
b. Meosnt =
¢ rsm'B=c
d eos"8-¢c
IF i) 18 a particular wtegral of

diy oy A

LFF- g =Tt flx)and
15 a particular integral of Ly =
b being constants, then @

integral of Ly= 2be™ is
a biix) + daix) O
b, §ilx)- bia(x)

. afy(x)tbpaix)
d. biéixiz

d. Bxid™te™)

The de¢imal number 969525 afier
conversion Lo oclal becomes

a: 2Z737.20

b, 22773.20

e 2277302

d. 22737.02

The differential equation of the family of
circles passing through the origin and
having centers on the x-axis is

a, Ixy dyidc~ - ¥

b, 2xy dy idx =y ¥

e 2%y dyidx= x4y

d. 2y dy/ds +« x*+y*=0

Consider the following differential
equations;

b U x {1
=3

&)

tf=

P N




35,

57,

=31
T %—ﬁx =(rz_1-' +bx§—y] b0

X

The sum of the order of 17 differential
equation and the degree of the 2™
differential equation iz

a 6

bh. 7

& 3

d 9

If five particles with position vectars 7 (1)
= 1234, 5 at time t with respect to a

given moving point. are rigidly connected
Jthen

8 |7 |are constants

58.

b. |5 .7 | are constant for each pair i j (=
i

¢ |7-7 | are constant for each pair i, j (i= 59,

i
d. |F «7] | are constants for each i, j

i

Let x =214 3, y =1% f,3=1-},

where ¢+, 7, r are unit vectors in x, v,
directions respectively .If %= T3

#= 1 =z, then which one of the fi
iz not comrect?

The angle between o
cos (34T )

& w.u,lyrz)are

W0,z % T ) are co

- o g

T

=

L
forces acting at a point O
gle that their resultant 7 has a

A light Indder of length 10 m is supported
on o rough floor having the coefficient of
frictiony3 /4 md leans against & smooll
wall If the ladder makes an angle of 30

60,

6 af 10
with the wall and o man can climb up the
ladder without slipping taking place upto a
distance D along the ladder from the foot
of the ladder, then D is equal to
a 9.5m
b. 7.5m
£ 6.5m
d 35m

Unlike parallel forces 240N and
on a body at A and B respectiviy.

perpendicular to the line i
forces and is equal 1o :
resultant will pass

AB where AC m
AB where BC =
cthat BC = 6m

AB pr

a
b.
€
. ch that AC = 6m
A

i commaodity for a customer by
the 1 kg measure on the one
ghing pan. and the commodity being
weighed on the other. For the next
customer , for the same commodity he
places the 1kg weighi on the other side and
commodity bemg weighted on  the
weighing pan on which in the earlier
transaction , he had placed the lkg weight.
By doing so, for the two weighmenis taken
together, he hias sold

a exactly 2ke
b, L6 ke less

¢ 1/12kg less
d. 1/12 kg more

A particle of mass m 15 mspended in
equilibrium by two inelastic massless
sinngs AC and BC, as shown in the figure.
Tension Tj i the string AC equal

A i 35t g
‘\-\,_k‘\“ v
T~ ,‘ Ta

particle of mass
s

o TR
.3 |+J3-
e

|




..
+ iJJ_;
d. 2

Ji-1

6l my ma...m, are the masses of n particle
on xy-plang) and (%, 7) is the center of
gravity of the system of paricles, I now
cach particle s rotted abouwt  onigin
through an angle @, then the center of
gravity of the system m the new position is
(7. 7) where
B Fryeosat Fsina

Vv=-Fsmma-7oosa

b,

b. #=Teos@= Faina
¥=Xsing+ ¥ oeos
€. ¥~ Feosa-Tsna
y=-FSin@T 7co8 o
d. ¥~Fsine* Feosm
Y= Teosa - TEma
62 A paricle moves along 4 space curve such
that its position vector ¢ (t) af time | is
given by F(1) < (Zcost) ¢ {2 sint) | ¢ 31
;j.lhan the particle has
A, constant speod
b. constant acccleration
speed which contm
wilh L
d. aceeleraton  w
increases with 1

rest with an acceleration

3

inuous|ly

ards il with uniform
m's He will be able to

Oy

64, A particle of unit mass is traveling along
the x-axis such that at t =0, it s located at
x = 0 and has speed vo. If the particle is
acted upon by a force which opposes the
motion and has magnitude proportional to
the square of the mstantancous speed. then
the speed at lime tis proportional to

69,

63,

Tal 10
1+ kt, where k 1s 5 constant
(1o
11

rl*-:_whmcki! a constand

If the rativ of the major axes of the
elliptical orbits of two planets is 49 then
the ratio of their perodic times 15
a 23
b. 49
e 827

d. 1681

& s T

sgnifude is 8x, when the
it a@listance x from the

d. 40 units

An object was thrown vertically downward
with the mitial speed vy, If during the fifth
second of its fall. it travels 32 times the
distance it had traveled during the third
second. then the value of v;, is equal 1o
a. 2gm's
b. 32gm's
coogms

d. g/'2m's
Let A= 32, B= 435 and C= 6.2 Now A
GT. B. AND. (A. LE. C. OR. B, NE. (),
OR. NOT(A. EQ. B} is
a fabe

b. true

. AND

d. OR

The converswm of the binary number
1110101015 to the decimal equivalent

gives

1 293125
b. 319375
g 193125,
d. 199375




T

73

The inverse of
where @ and I are the

Asserfion  (A)

ES, 1
| exists

‘ @

ﬁ hd

rools of the quadralic equation £™~2x-3-0.

Reason (R) ;2 = =0

a. Both A and R are true and R 1s the
correct explanation of A

b, Both A and R are true but R is NOT
the comeet explanation of’ A

e A troe but R 15 false
d. A false but B 15 true

Assertion (A} The differential equation
(4) s x dx - & con x dy = 0 s not

eorrect,
Reason (R) The differential equation
au a8y

Mdx + Ndy—ﬂ'uexaﬂhf?r—

cx
i. Both A and R are true and R is the
correct explanation of A
b. Both A and R are true but R is NOT
the correct explanation of A

e A troe bul R s false
i, As false but R is true
Assertion (A): The function £ R R su
that fla) = a’ forall a=R is on

Reason(R): fa) - fb) =a b

a. Both A and R arc ru
comect explanation of A

b. Both A and R arg

(18 Aislruubru

Key % P

: Any real number can be
imen ax o sum of two distmer real

bers.

- Both A and R are true and R 1 the
correct explanation of A

b. Both A and R are true but R is NOT
the comec! explanation of A

e, A wtrue but R s false
d. A false but R is true

74,

75,

(S

7

T8,

galln
Assertion (A): If @ i the o root of unity,
then |m| =
Reason (R) © For any complex number o,
[l = 1 implies that ey =1
a. Both A and B are true and R s the
correet explanation ol A
b. Both A and R are true but R is
the correct explanation of A
e Adsbtrue bul R is false
d. A s false but R s true
Assertion (A) : v = 0
salution of the equation
Reason (R): y =
discriminant and c@sen

are true and R is lhe
ion of A

and R are frue bul R s NOT
comect explanation of A

1s true bul R is [alse
A 15 lalse but R 15 true

Assertion (A) A computer of 8-bit word
length of which 3-bit 15 used for operation
code, can perform 8 operations.

Reason(R): The number of operation
performed is two 10 the power of the bits
reserved for operation code.

a. Both A and R are true and R s the
correct explanation of A

b, Both A and R are true bul R s NOT
the correct explanation of A

e MAis true bul R is False
d. A fake but R is true

lfﬂuslup#nlmlm:mthcpuwﬂ +
dxy + v = 0, is three times the other, then
u is equal to

L 3
b. 1
e -3
d -1
The condition that the straight line 1'¢ =
Va cos 8+ Ub sin £ may touch the cwrcle r
=2coos s

A 2ea- b
b. 2ea= 1-g'/h?




Bl

85,

& o= 1B

i Zae=1-e¥H

If the circle x*+v*+2ox-8 =0 touches the
line x- y = 4 .then the values of g arc

a U.-8

h. 0,8

e 28

d 3§

If the length of the radical axis of two
citgle 7+ + B+ 1=0 and X7y 2uy-1=0
is 246 . then the values of u are

o T2

h. 43

e 24

d =8

The equation x° = xy + v* 4 2x + 3 =0,
represents a/an

@, parabala

b. hyperbola

¢ pair of strarght lines

A4 ellipse

If the latus rectum of an ellipse 18 equal
half its minor axis, then ils eceentricity

i S
o

i, 'Ir'J'F'
= A gos -

b 12
e /2
nge@t to the conie /v =

d 28
The condition

equation of the langent o the
arabola v*~ax . which is perpendicular to
the ling 2x = 3y = 4. 13 given by

a By-Tw+a

b, 6y = 9%+ 4a

o =%y +da

d. 6x =9y +a

The planes bx - ay=n. ey - bz = [and a2 -
¢x = m intersect in a line if

86,

87,

o0,

2L

Dol 10
a a*b+e=10
b. a=b=¢
c. aftbm-=en=A{
d /+m+a=0
The equation of the cone whose generators
pass through the pont (e, B, 1) and whose
dircction  cosmes  salisfy  the  relagl
alsbmten’ =0 is given by
a. a{x-a)’ - biy- ¥+ etz 905
b afx - 8 Ply-b) 1z
e soxe bpy +eyz
d. (e a) CHb) v Ny

The equation of indBr generated by
a straight line which 1 lel to the line x
inlggrexts circle Fyt=1,

_F]:: I
+inz+y I:'\l

If fix) = i—;:.x=- 5. then the domain of
%), is

& R

b. RA1)

e (-m.1})

d. (1. m)

I lﬂﬁ'*'”*lflﬁ}:ﬁ. x=-1,a = b .then
fi2) is equal to

da+h
al® - ')
il
’ u¥ -
a+ 3k
ot =

]
.
at - ot

53

m (47459 equals to

E"l
o 4
b S
c B
d. Se
At the point x = 1. the function




R

93,

95

:rl -1 laega= -

ﬂ”'-].r L el b1 "

a. continuous and differentiable

b. contimuous and not differentiable

¢. disconlmuous and  monotonically
increasing

d. discontinuous  and  monotomically
decreasing

For a tangent to the curve

% (¥-INy-2)y-3)

to be parallel lo the y-axis .the point of

tangency has y coordinales given by

a 14

b 2%

L
Tal
“

e

d 4+
The function fix) - -2x" 9x™-12x ¢ 1 is an
increasmg function in the mterval
# —dex=-1

b, <Zex<]

-]<x<2

g I=x=2

iny coRx K

I fix)y> feon -mns th
1l |

equal

a0 P

-

fix) i«

wt{n" )" ot 20~ DN 200+ 1)

ch one of the following statements is
meet?

a. Both 8 and 5; are convergent

b. ;s divergent and S: is convergent
e 81 convergent and S is divergenl
d. Both §; and §; are divergent

a6,

97,

99,

1040

1ot 0
Let fix) and g(x) be differentishle for 0 < x
= 2, such that f{0)= 4, K2) = 8, g(0) = 0
and £(x) = g'(x) for all x in |0, 2], then the
value of g 2) must be

a 2
b -2
e 4
d —4
If the functions f and g be B

continuous on [/, m] and hemage
on 1L, m) then which ong @

is nol correct?
a. When /) ﬁ'wv@ i pe ()
such that f(p) =10

pﬁi‘.m} such  that

peilm)  such  that
=fip)| wim)-gl)]
s pe(f, m) such  that

- N - Fip
= . Where 2{m) =
gim)—glhy  g(m g(m) = gth

and /“{p) . 2'{p) are nol simultancously

is equal to

a
b.

(R [
d -12

i
The maximum wvalue of If%} P = T
K

equal to
i e

b, &F
P
d e

If the equation of the tangent to y= 3x’-dx
at (1, -1) sax =y + b then the value of a
and b . respectively are

a 2and 3
b, 3and 2
e land2
d. 2and |






