C.5.E Pre-1993

MATHEMATICS I

| If “Z" denoles the set of all integers. which
of the following 15 not true’ (1)
a IxeZ yveZthenx+veZ
b IfxeZ veZandx. v=0_.thenx=10or
I y=0
¢ If xeZ . veZ and y# 0, then there
exist geZ, reZ with 0= r = |v| such
thatx =gv +r
d Everv non-vord subset of Z has least
element
I1°N" stands for the set of natural numbers
. lhen of the following. the unbounded set
15

i

P -

|| b, Y={_'i|.'f$ %J .HEN}

. Z={xx=2"neN}
d W={xlkeN, x<4532]
3 The set of real numbers 15 a group w
respect (o
A Anthmetie subtraction
b Anthmetic multiphication
¢ Anthmetic division
d  Composiion deh
forall veal a and b

a+ bl

4.
- Theset of all rational numbers
es are less than 2has a lubin
correcl answer is
Both A and R are true and R is the
correct explanation ol A
b. Both A and R are true bul R 15 not a
correct explanation of A
¢ Aistrue but R 1s false
d Ais false but R 1s true
3 The geometnie meaning of the relation

[3-2|#|3+2=5
a. Is acircle

T

\

(H

Lal 1

b Isa parabola

c. Isan ellipse

d Isa hyperbola

2" is congruent mod 7 to
a o

b ?.

dl Q
Let pqq mean * p let (p. q)

denote the g cd egers p and q
not  both  zero. which of the
following lig s /are correct?

Iopl pP=4q

- ah

answer 15

v

Only 2

¢ Only3
d L2Zand3

Consider Assertion (A) and Reason(R)

given below

Assertion(A): The polvnomal equation

fix}=x’ —hx" +12x -8 =0 has ainple

rool

Reason (R) ' (x)=3(x-2)

The comrect answer 15

a Both A and R are true and R 15 the
correct explanation of A

b. Both A and R are true but R 1s not a
correct explanation of A

¢ Ajis true but R is false

d. Aas false but R s true

When the polvnomial x'- kx — 56 15

divided by (x- 2) and 1T the remainder is —

S0, then the value of k is

a8 +2

b +]

c —l

d -2

(Fo, B,y are the oot of the equation

At - 28xT +43%— 150

then Za” P is

com



11

L

14

o hyg
b, o4
173
2
an
2
If the roots of x™= 3%° < px + 1=10 are in
arithmetic progression then the sum of

squares of the largest and the smallest
o0ks 1§

3

h. 5

& 6

d 10

One of the roots of the equation fix) =+ ¢
ey %1+ L ayx + ag =0, where ag, @), —
iy are real, s given W be 2-3i, OF the
remaining ., the next n-2 rools are given Lo

il

15,

be 1,2.3...,. n-2. The nth root is 16,

\

17.

a n
b n-l
e 2-3i
d. —2+3i
A root of x'- 8%" « px + ¢ = 0 where p an
q are real numbers, i 3+ (3. The
root 18
a 2
b ©
g 9
d. 12
Match list 1 and 2
List |

L 4

i
-
D. @ 20,

18,

19,

2afln

List 2

L - Xr¥r2

2. XrYuZ)

3. YruXu?)

4 Z2e(NoY)

The correct match s

A & D

W
L B uk g

i,
b.
c

e 5

d. Z 3

If*A° and ‘B are s X7 then

|IANB)]-B= :@

4 AUB

b. A-B V'S

oL X

.~

Let \&* Y be two finite scts having
ts respectively. What will

ber of distinct relations that can

‘med from *X" 1o Y™
a m-n
b. mn
I
g
The relation of fatherhood in the set of all
men is
2. Symmetric
b. Reflexive
¢ Transitive
d, None of the above
Let *G” be a group and . B<G ., Then (o
‘Bt s
. u.ﬂ"
b. pla
e o ]Z'-"'
a4 pla
If *G” be a eyehic group of order 15, then
has a subgroup of order

G
a 2
b 3
e 4
d o
Which one of the following statements
correct”




21

3.

24

25.

a In a ring ab=0 implies either a = D or b
=0

b. Every finite ring 15 an integral domain

Every tinite mtepral domam is a field

d. The set of natural numbers 15 a ring
with respect to the usual addition and
multiplication

The elemenis of a manx A=|nglmq are

real if

L

s m_.. 1 |an- |--rr
—

o T = Ty T
[, Juw 18 invertble
a are all complex numbers.

As [‘ “]. B-

= s

and
iR |

L |

i‘=[ oy ‘”EJ then which one of the

i o
following relations is trug?
8 O= Acos0-Bsinb
b, C- asintl ) Bsin
e, 0= AsmB-Beosh
d. C=Acosf+ Bsin®d

a Interchange the first and sedind
b. Multiply the second row

e Addi-5) times
secomid

in the

second row 1o the first
flu u]

B=|2 1 0} Then
54 )

equivalent to B only when w

“3andy =4

A row equivalent to B only when o

~0.p=0andy=0

. A not row equivalent to B

do A row equivalent to B for all values
of . [}y

If A= Diag (2. da.oobo) - then the roots

of the equation det (A-xI) =0 are

a. All equal to 1

b. Al equal to zero

el A l<i<h

26,

¥

30,

i s 1)
Which ene of the following row operatic

will restore the elementary matrix * .

to the identity matrix? )

29.

Toflo |
d -X.12i<n
*A’ 15 o square matrix of order 4 and ‘1" is
a unit matres ,then o 18 true that
a. det (2A) = 16 det (A)
b. det (-A) = - det (A)
e det (2A) = 2det (A)
d. ded(A+D) ~det(A) =1
Consider Assertion (A) and Reasq
given below ;

Assertion (A) : The mversg

nit exist, .

Reason (K The ma 5 1 ;
The correct mswer
a. Both A and R e and K 15 the

iy atigg of A.

b. Baoth are lrue and B & not a
i 1om of A

c Wi but R is false
e but R is true
denotes rank of matrix *A" then ¥

b. = 9B)

e < mm [y(A), y(B)]

d. > min [{ A} WB)]

The number of hnecarly hWt

T
vectors when X=00 such that A{H i
214

-l

2Er0
e
e lwo
d. mfimte
(Consider the Assertion (A) and Reason{R)
given below:
Assertion (A) @ The system of hinear
equations

X—4dy+S5z=K

X+ Ty-2=3

£+ 15y—1lz=-14

is inconsistent
Reason{R); Rank 1(A) of the coclFicient
matrix of the system is equal w 2, which is
less than the number of variables of the
system
The correct answer is




3a.

a. Both A and R are true and R » the
comreet explanation of A

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

e A true but R s false

d. Ass false but R is true

It *R° denotes the system of all real

numbers. ‘7" denoles the svstem of all

integers and *(Q” denotes the system of all

rational numbers.  then the system that

satisfy the axiom of completencss namely :

any  non-empity  subset ol the system

bounded above has a least upper bound are

eiven by

a. Al the three R.Z and Q

b. R alone bot not Z and Q

¢ Rand Z but not

d. None of the above

Consider the follow ing statements

1. If fis a real continuous function on the
interval [a. b] such that f{a) = /{b) and

if % 15 a number such that f (a) = 27

(b). then there exists a pomnl x. a = x =
b such that f(x)= &

2. If fis a real differentiable function o
the interval [a, b] such that /()
‘b) and % 1s a number such tha
< 'ib). then there exists a @oi
a<x= hsuch that 7 '(x)= &

The correct statement(s ) is #

a. Nether 1 nor 2

b. 1alone @

e 2alone

d. Both 1 agd TS

Suppose T° al comamed n the
reals every  continuous

bounded. then

n nnbounded closed interval

uld be a bounded mterval but not
necessanly closed interval
1 is necessarily a bounded and closed
interval

. We cannot say anything definite about
the interval

36,

39

40,

dal i

- ]
d. docs npl exist
Eo=s
The fanction #(x= ¥ =5 & **0
() i x=0

a. 15 differentiable ol x = Oand /'(0) = 0
b. i not differentiable ot x = 0 sinee
%_.,. as x-s ()

i% fliﬁ‘armliabll: al x =

If x = sin (L); ¥ = cos™'(1) then %15

a1

b 24
¢ il-a1

d =1
ey dy

- 2%
y= I tan then — =
ity =t [ Iy el

&
b 1

i

(| =4y
Iy

d. mrl-r#'r]

IF (%) = (2-1)(x-2Nx-3) (x4) then out of
the three roots of ({x)=0




41

42

43

45,

three ave positive

three are negative

two are complex

three are real, some positive _ some

negative

P s a polynomial soch that P{0)=

1=P"(0) while P*(0)=2 If P is of the third

degree, then P'(x) is

a Bk

b ¥+x+2

e xtx+l

d xMe2xt

A triangle of maximum area inscribed in a

circle of radms ¢

a. 15 8 nght angled tomgle with
hvpotenuse measurmg 2r

b. 15 an equilateral triangle

¢ 15 an sosceles mangle of height r

d. dogs not exist

The equation of the asymptotes of x°* v =

Jaxy,a >0 is

a xry-—a=0

b x-y+a=10

¢ x+y+ta=0

d x-y-a=0

The tangents (o the hyperbola y =g
points at which it cuts the co-m
o cut at right angles
b. are parallel
¢ do not exist Q
(et af the pomt{d.

. pin

Y

e

"
o

SEE

Vnone of the above

or the curve y(1+x)= % 1-x), the origin
(L}

a. node

b cusp

¢, point of inflexion

d. none of the above

a7,

4%,

49.

5l

52.

5ol ln
Which one of the following lines is a line
of symmetry of the curve x” <y" =3(sy” +
vE)

[rocess of

ey i B
-1‘-1-':-[;+n+l+n*! &)
x loge2
b. 2log,2
c. loge3
d 2log3

i'rF felm ) ‘
il

a, [F(w

by ey b

wll

* [F(elnx)dy
s
d. %:rpfum Fids

Consider the Assertion (A) and Reason (K
given below:

Assertion{ A): }ﬂn.rd: o )< eoap
i

Reason(R): sin % 1% conlinuous in any

closed interval [0. 1]

The comect answer is

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

b. Both A and R are true but K i3 not a
correct explanation of A

c. A true but R is false

d. A [alse bot B s true

Integral !1%,:- is equal Lo

[+

g =
The figure hounded by graphs of ¥ =dx . y
= {1 and x = 1 s rotated round the




53,

55.

line x = 1. The volume of the resulting
solid 1=

16r

a.
15

15
hq j—ﬁ'JT

(53
L ]

[

iz
d =
16

The arca of the region in the first quadrant
bounded by the y-axis and the curves v =
sin x and y= cos % 18
2 7
h. 241
e J7
d Wz
Which one of the following infinite serics
18 convergent?

=

H ——

L

b

1

|15

=l =fAy =74
£
I
i
=

d.

w1

. .
-+

A L Iy

=] W
B. 10 @
=1
L RSt

i Diverges
4. Converges absolulely
The correct match s

A B c B
n. P 3 4 1
b. 3 4 1 2
<, + 1 2 3
i 1 2 3 4

Lo
l’ﬁl
=
wle BHlie wi<
ih

==
g

Match list T and with list 1| @ 59,
LIST 1 ‘

6ol 10
36, The solution of the different-ial equation
(x- yudx + 2 xy dy= 0 is

5 g =4
xe” <4
ye'" =4
L wet = g
The solution of differential

o o5

57.

58.

]
3
#

I
3

The differential equation x dy - v dx - 2x°
dx = 0 has the solution

4 yxT=0K

b, —y+x'=Ca

e vex=0x

d y-x=0x

60. The differential equation

dv )’
_\{E] <(x-3)" =0 has p-discriminant

relation as x(x-3)°<0 and ¢ diseriminant
relation as x(x-9)" = 0.
This singular solution is

a (%-3)=0
b. (x=9y=10
e 2=

d. x(x-3)(x-9 =0
61, Consider the Assertion (A) and Reason (R)

siven below

Assertion (A): The singular solution of the

differential equation y = 2xp - p” is given

by %+ v =0




Reason (R): The p and the ¢ diseriminant

are equal and given by x*+ y =0

I'he correct answer is

o Both A and R are true and R 1w the
correet explanation of A

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

e Ao rue bul B s Talse
. A false but R is rue

27y. whene p=%

62  The equation Sap’ =
has & smgular solution given by
a y=0
b y=
.
- }':z lx=c)

a

(x-¢)*
a

63 Ihe differential equation of the orthogonal
mli'eclurim of the system of parabolas y-

d y=

n y=x<y

b. y'=x-y*
i
Iy
d ¥= 2}
64, Consider the Assertion (A) (K
wiven below:
ﬁuuunn (A) : The “ ax’ and
%>+ 3y"=¢" from prth fjectories
ial equation of the
obtamed from the
of the first by
i ._LI!' _E
e dv

A and R are true and B s the
et explanation of A

. Both A and R are true bul B is not a
corrget explanation of A

e A true bul R s false

d. Ais fake but R is true

65, The differential equation of the family  of
cireles of radius ‘t° whose centers lic on
the x-a%15 , 18

68,

69, The solution of the differential equation

Tal il

If x= A cosimi - @) then the differential
equation sabsfyme the relation is

ux 2
g —=l-x

dr

d*x g
di

.‘ﬂi

d —=-m’x

The solution of the differential equation
- 4 4 "f

D -1y y - 0.D=—i

{ "y ke

a Acos x *Bsiny

b. FffAcosx - Bsmx)

& (AAs)cos x+ (A + Ay sin s

d (A + Asx)cos 5+ (A Agx) sin x

—= - 3— . 2y =¢" s given by

I
aoy=0p" ks g™ 4 *z-l:k




70,

7L

74,

=

b, }-rﬂ;e"{ﬂ'a* ©

fod | =

&y = CpeteCae™s %c_‘“

4 y= C.c“‘fﬂge*‘*r—;—c""
he particular mtegral of the differential
equation (D D)y - ¢*+¢™. D= 1‘% is

l ] =K.
& (et
p.
Iy im‘w“p
"
I & i
e =x{g"+a™)
2

1 -
d —xe’e7)
2 X

The bisector of the angle of the pair of
straight line represented by 33v° — 136xy
+135x 0 1s

a x+2y=0

b. x-2y=0

4 g+dy=)

d x-2y-5

- pxy — :,*1-[I represents a
perpendicular straight lines
a. only whenp= 0 ‘

b. only whenp - 0

e omly when p- 0
d. for all real num
The length of wular drawn
from the po lhﬂ%:smﬂ-amﬂ s

The polar equation '|= 4

r Bﬂi[ﬂ‘

.-I‘ZI
% i

represents

a. a line making an mtercept of 4 units
on the x-axis and making an angle %
with the s-axs

b. a line making an intercept of 8 units in
the x-axis and 3 wnits on the v-axis

¥

6,

79

ol D

¢ a line making an intercept of 8 umits on
i 3 g -
xuxmand?;umhmth:}rm

d. a line making an mtercept of :?.um'm
0

in the x-axis and 8 units in the y-axis
ax +by * ¢z =~ d = ) 5 the equation of a

plane. Then a. b, ¢ represent

a.  the direction ratios of the n
plane

b. the direction cosines of
the plane

c. the direction ratios

straight I 2
o

b.

(=™

of the above
of the following does not represent
ight line?
. mxthytezrdw()
ax by iertd=0 (a=a)
b. ax+ by *cz+d=0
ax byvscz +d=0(b=b")
¢ axtbyteztd=10
ax+byFez=d=0{c=¢)
d axtby-ez+d=0
ax+by+e-d=0(d=d")
The equation of a straight line parallel to
the x-axis 15 given by

e
k-a y-H z-e

& i 0 0

Which one of the followmg 18 the best

condition for the plane ax = by + ¢z +d =

0 to inferscet the x and v axes al equal

angles

a a=h

b. a=<b

< |aj= (bl

d o eb*=1




BL

82

83

3.

If 5=0 is the equation of a sphere and 0 is

a plane, then S+ Au = () represents

a. acwele

b, & sphere comtaining the cirele S=0

e ellipsoid

d. none of the above

Consider the Assertion (A) and Reason(K)

gven below:

Assertion (A): A homogencous equation

of second degree represents cone and

whose vertex is the origin

Reason (R): A homogencous expression

in second degree can he [actorize into

homogeneous lmear factor

The correct answer is

4. Both A and B are true and R i the
correct explanation of A

b. Both A and R are true but K is nol a
correct explamation of A

e A true bul R s falke

d. Ais false but B is true

The equation 4x* — y* = 275+ 2xy -3yz +
12x—1ly+ 6z ~4= ﬂrqammunm:
whose vertex is

a (L23)

h. i-l.z.ij

e (-1,-

d. (-1, -J'. -*q

o tzx Xy = 0in
a. d rhée=0
, gl 4

-

2 .2 T

The equation 1o the axis of the right
mular cﬂmder whose guiding circle 1s x°
+;, b=y ¥y +2=3 s given by

il.

b
(=
i

The plane ax + by + ¢z $¢

86,

q7.

H8,

89.

a0,

Dol in
A boat 18 bemng towed through a Lmul by a
cable which makes an angle of 30" with
the shore. If the pull in the cable is 200kg
then the force tending to move the boat
along the canal is
a. 173kg
b, 150 kg
e 125ks
d. 100kg
The volume r..’lfu purnllc'lup:

A.‘l‘!u

. B=j+24,C= b -
s -:ubn. umit O
b, 10 cubie unit 0

e |5 cubig unit

d. 20 cubie unit

nfunitude  50ks  and
rticle in the direction

wt at right angles to the Ffirst

ent

b, 50 kg wi at right angles to the 2™

component

c S0 kg wt at Imn:mglﬂ to the first

component

d. 50 kg wi at 1007 angle 1o the 2"

component

Parallel {orces of 5.12 and 7 Newlons act

st two ends and middle point respectively

of a light rod AB of length meters. The

line of action of the resultant passes

through a point whose distance measured

from A in motres is
31
H
5 2
T
M
T

& =
© 19

The arm AB of a common balance has
length equal to | metre and the Fulcrum
‘07 15 al a distance of 51 em from ‘A", A
picce of sandalwood in the pan at "A” is
balanced by weight of 1 kg in the pan at
‘B, If the sandalwood 1s placed at “B°,
the weight m kg at “A” that would balance
it, would be

e,




91,

92,

i
I- ‘_1
f

R
5=

o
[~ 'Ez-
%1

dl | —
40

A weight “W' hangs by a string. Il is
pushed aside by a horizontal force until the
string makes an angle of 30 with the
vertical, The tension i the string s

a W

1

b. :;-II'
¢ IW

d: AW

A weight of 10 kg is tied to a stning and
hangs from a peg. lhe honzontal force
necessary 1o keep the string inclined at 60°
to the vertical is

8 20kgs

b 1045 kgs

e 10 7 kgs

d 5 kes

If a body starting from rest . moving w
uniform aceeleration, deseribes |

i seconds, then the accelerti

which body moves _will be

A 20emised

b, 25emisec’
e 3lcmisec’
A 3Semyed’
|'wo mas and®kg are fastensd to
ends of g over a frictionless

leration of the resulting

5.6 m/iyee

A0 msec

‘hich one of the following pairs is not

correctly matched?

a  Simple pendulum - simple harmonic
motion

b. Planets - Rectilingar motion

¢, Conical pendulum - Creular motion

d. Projectiles - Parabolic motion

96,

a7.

L Ok
9 g jcle 1s projected at an angle 30° 10

929,

1ol 0
A point moves with S THM whose period
s 4 seconds if il starts from rest at a
distance 4 motres from the center of ils
path then the lime it lakes before il has
described metres 1

a lamum!

b. %swund

[} %amnd

d. {-mmrd

In SHM, if / be

the velocity at am@in
periodic time, then
P17 dn' ol

4. cons ‘

b. A m@ﬂﬂﬂ with [
e, iabl®and varies with v
and varies with T

orizon with a wvelocity of 1962
em/second. The time of flight &
a1 second
b. 2seconds
e 2.5 seconds
d. 3 seconds
A particle with mass "m” 1= tied to one end
of light nexténsible siring of length *¢°
and at displaced from its vertical position
of equilibrium with a velocity *u” then

i

= %qm +|T-3E}
b, the particle will oseillate if u” is grester

than S/g
e, the particle will leave the circular path

S lg=ulg
d. the particle will make revolutions if

u:;Hg
Taking the radius of the carth to be 6.4
10* em and the value of “g* to be 981
em/sec” the escape velocity from the
surface of the earth is
A 11.2010% emisen
b 1290 10° em/ses
e 8.1 410" emisec
d. 9710 emisee






