C.5.E Pre-1995

MATHEMATICS I

I The last digitin 3" is
a |
b. 3
c 7
d 9

Every pair of real numbers a and b
satislies one and only one, of the
conditions a=h, a=h. b=a

This  property of the real numbers 1s
known as the

b

a  Transitive law
b Associative law
c. Trnchelomy law
d Commuative law
3 Consider the lollowing stalements

Assernon{A) The =set of rational numbers
15 dense

Reason (R): The set of mtegers is a subset
of the set of rational numbers.

O these stalemenls

a. Both A and R are true and R 1fco
explanation ol A

b. Both A and R are (ru |
correct explanation
¢ Aistrue bul Ris

d Ausfalse_ byl Ris

" v ol N
+l&'=ﬂ'r':’+3r-lhﬁ1r+yts

4 2
e
e I3
d V243

Given two integers a and b . b>{) we can
find integers ¢ and r such that

a=bg+trlisr<b
This statement is called

%.d. theon?
K {a. b) = I, then integers s and | can

Lal L]

a  Euclidean algonthm
b. Arclumedean property
¢ Division algonthm

d None of the above

The g.ed of 1547 and 5ii) is 7ol
be expressed as A 1547 + S0
A, w are integers) The v :

are respectively

a 21,58

b. -21.58

c 215 ‘

d -2].-

I thf posi est common divisor of
a be Benoted by (a, by then which of

ng statements are associated

be found such that 1=sa + tb
2 Ifta,by= 1, glc and blc. then abl c.
3 Wia b)=d,a al b= b then (ay
bi)= 1
Select the correct answer using the codes
given below:
Codes
a land2
b. 1and3
¢ 2and3
d 1.2and3
Consider the following stalements,
Assertion(A), The polynomial x*+] has
no zeros in the real number system.
Reason (R} A polvoomual  wath
coefficients which are complex numbers
has all its zeros in the complex number
sy stem
OF these statements

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

b Both A angd R are true but R 15 nol a
correct explanation of A

¢ Aisirue but R is [alse

com



1.

1L

12

13.

14

15.

d

A false, but B 18 true

The range of values of x for which the
function x(x+1){x+3) 1s positive ,is

i

b,
¢ {xlko0or—3oxe1}
d.

{x5-0}
bx-Fexe-1]

None of the above

If the polynomial 2x"+kx'-75k is divided
by ¥ the remainder 18 150, then the value
of k will be

.
b.
&

.

2
-1
1
2

%+ 2 5 a Factor of

b.

[

x'+ 2
- 13
2%t xt2

d et -x-2
Hfa+pty=35

the equ:imn whose rools are @, B

i

b.

doox

af+py+ya=7
Py = 3. then

x -T=0

Sl e |

-5 TN -3=0
i i-3=0

Ifa. ﬂ.,:rm!humnl

ix +

?b&

ation x'
value of

[F o, b,y are the mwols of the equation x* +

ax+hx ¢ =0 . then b equals

b
Lt
d

atpty

- ap s Py

afly

. None of the above

k 2of 11
The roots of the equation x™-Tix- 12 = 0

d. - 3iand -4i
If @ is a repealed root of the poly
equation f{=)=1, then

a o) = 0 but Pla)= 0

b fo= O but '(a)= 0
e )= 0 and M) =0
d. [y O and Miacf0

The colleetion of a of the given
sel § consi of n clemenls is denoted
by P(S). tifinber of clements in
P(S) 1

&

1]

=1
For subsets A and B of a non-emply set X,
the operations “+” and *." Is defined by
A+ - (A-B) (B-A)
And A, B= A-B

Which of the following on the set of all
subsets of X comect?

1 A*B=A+C=B~C
2 A(B+CFAB+AC

Selecl the comect answer from the codes
given below:

Codes
a land2

b, 1 alone

e 2alone
d. none is correct
Consider the followmg statements ;

Assertion (A): Let T be the set of positive
micgers and 1 be the set of positive even
micgers. These two sets are cardinally
equivalenl.

Reason (R): There exists a  one-one
conespondence between Land 1,

O these statemenis




Ll

a. Both A and R are true and R w the 24,
eomrect explanation of A

b. Both A and R are true but R 1s not 2
comect explanation of A

e A s truc but R is false
d. Ak false _ but R is trug

Two sets X and Y and four relations [,
{4y and £ are given as follows:

X=H1L,234L Y=l B v}

fi= ) (2. @), (3. ) (490} 2,
P L e, (0, P2, w3, P)a4. )

fy = 0L BR3P, )

£ = {1 a) (Z BR3. )

Mappings from X 1o Y are defined by

il f|: ﬂ.ﬁd f:

b, fi and

¢ Land [

. f; and I,

Let A be a sel and “-" an egnivalence
relation defined on A Let a. be. d be
arbitrary clements of the set A and if [a).
[b] ete denote equivalence classes.
which of the following statements
comeet?

I [a] = b] if and only if a —b

2. [a) [b] is the empty set if @
+b
1

3. ilfe=|a). d=[b]. an & c-d
Select the correct ans e the codes
given below:

\!

Codes ¢
a lal
2T,
corredt
example of a ring with infinite number
lements 15
<Z2'. +, . = 2, the set of positive
inlegers
b. <R'.~+,.=_R", the set of pasitive reals
g <Q. 4. >, Q the set of positive -

d. <Z. 1., = . Z, the set of all mtegers

Tof11
R denotes the set of real numbers and *#°
is an operation on B such that a*f=w +
+ aeft for all wp =R,
If 8 — R then which one of the following
pairs is an Abelian group?
a (5, %*)L5-R
b. (5.*)L.5-R\ [0
& (5. S=R\(1)
d. (5. *L5=R\-1}

AT then A"
"IIII —-qu:|
il

“ o O

= H L=3n ]
wder the follow ing statements
Assertion (A): If & 2+2 matrix commutes
with every 2-2 matrix. then il is scalar
malrix.

Reason (R): A 202 matnx commutes with
every 22 matrix
U these statemenis

a Both A and B are true and K is the
correct explanation of A

b, Both A and R are true , bul R & not a
correet explanation of A

o, Ais troe, but K is false
d. Ads False, bul B s true
The value of the delermimant

1986 1987 1
o (990 19el| &
1992 J993 (s

a M

b. 1

[ A |

d. None ol the above

b ul | 2 3
4 3 u|.md B=|o | A
L 2] hoa oz

determinant of AB has the value
i 4

If A=




daf 11

b 8 33, m 2tEy
o 16 il ol
4 32 &
f<ns 0 o] b. =
29, Theinverse of the malﬁ;[ o4 0|1 & b
LAY P d. none of the ahove
05 0 0] Lil,
n 0 =d 0 34- If ﬂ'lﬂ ﬁ:ﬂuﬁnﬂ ﬂji-{tﬂ;
g = i Efferentisble for ‘overy
i D0 values of @ and [ are given
b. [0 =4 ©
D i a a0 p=2
—= A b, a=3,p=10
c, 003s o
[ Qs |
3 00 35,
d. |o-n5o
L
3. The system of the equation
%ty t2=9
x4y + 327 one of the above
can be "”‘F’““"f" . L@ A particle moves along a straight lne
w5 qx PI® starting from the onigin O, After t second it
Ll = R ol | is s meters from ©, where s = 27t- 1°. The
. “ i direction of the speed changes at the end

N8 ] {l of
b. I [J’[ 8, 345 secomd
TRk b. 6 kesands
& I l'J ¢. 3 s=econds
i) r Bl
% LR d. -%umnds

veo "

(1
-
[

owing functions /R 37, The derivative of tan’ [h J]me respect
ot
all real x? oy
lo ms"[ﬁ}iﬂ
1
& -
2
sl b. 1
wti E e 0
n a'b 38 The differential coefficient of sin x with
h. ba respeet to log x 18
¢ ab @ cosx
d. does not exisi b, xcosx




30,

40

41.

42

43

(Y
[ =
4 o

x

L

then

By =i g™

v ea s

b= ylogmnx 44.
Vi cony
14 ylogx
_'r] R

f= ¥loglna
d. None of the above
Usmg Rolle’s theorem the equabon
AR =t a0 has alleast one
root between U and 1 if
&£ %+ﬁ1....¢dpl =8 45

. . T

H-2
e nag+ (o=1)a +...+ gg =0
ﬂ_, —_'!1—1-2'4- ,_-ﬂﬂ_-“

n=l n
Tavlor's  expansion
Flej= 15

\

of the lunect

4

1
g £ (15" for-lex<] @
=0
b, & (-1P %™ forall

46,

36y +7. then [ (x)
or the range of the values

: and x=6
a3 and x- 3
. x<sdand x> 1

The sum of the perimeters ol a emcle and a
square 15 /. If the sum of the arcas is

least. then

a. side of the square i double the radiug
uf the circle

47,

48,

d. Mone of the above

Sof 11

b, side of the square is % of the radius of

the circle

e, side of the square 18 equal to the radius

of the circle

iy g fdy
n (R); = 1/# of these stalements

a, Both A and R arc true, and 1w the
correct explanation of A

b, Both A and R are true. bul R 8 not a

correct explanation of A
c. Ao lrue but R s false
d. Ais false, but I is true
The length of the subnormal to the curve v
=X at(L8§)is:

b.

Foww

c.

d. Nome of the above
If the normal to the curve y'= 5x-1. at the
point (1, -2) is of the form ax Sy + b <0
Ahon a and b are
& 414

b 414
L

d -4 .-14

If ;ﬁ then which one of the

following does not hold?




49,

0.

31,

52,

33

a % =1 & a vertical asymptote for the
curve

b. x = -1 15 a vertical asymptote for the
curve

e y= 0 is a horizontal asymptote for the
curve

d. ¥ =2 is a horizontal asymptote for the
curve

If the fonctions w. v. w of three

independent varables. x. y. z are not

independent .then the Tacobian of o v, w

with respect to x, v. 2 s always equal o

a 1

b, 0

¢. the Jacobian of x. v, z with respect to
u, v, w

d. infimty

The radius of curvature of the curve v = &

at the pomt where it crosses the y-axs 18

a2

b V2
& 242
|
d E"E
The curve y=x' 3%" —Ox + 9
inflextion at
k=1
b x=1
& Xx=3 @
h x=3
As n @hc  oxpression
(lli.nﬂi umi:f-m‘:—r: i

T

£ 3

F 1

e. -
2
4 =
L .1

f [ (x)= |Jonrcemnd, then the
o

denvative of fixiwrl x is

54.

33,

b 7

58.

fof 11

a. yftsinx’ + cosx’)

b. I.I.Jliinﬁ" Lensat)

2¢(-sinx" « corx’)
J{sinx* +cosx’)
d, Mone ol the above

&

a 2log?2

Thevalue of the integral 2=
0z

b 2

e (log 2y*

d. 2(log2y* Q
The segment of the coro®™—y™=a" cut of /

by the : b{lxl'bal- revolves ahout
the x-axi tes the solid known

a8 a %w. The volume of
RS,
20+ b)

- #)*{2a+ )
il

B2 + 5% (8 - b
i

c.

\
S

d xr{r.rrj}l[h I
1

The length of the arc of the curve 6xy = x°
+3tromx=1tox =218
13

—

i T 15
b. %unjl:u
. -F:-unitu

d. None of the above
The serics g%is

Convergent

Divergent

conditional convergent
none of the above

47 0n+0)
- Y

& N oo E

The series ©
af
o %=1

b. [xl= %

8 convergent




61,

63

]
& %< =
<L
d |x/< 2
oy SEL U A
The series T--;:-P-F-i-—Ti—%- 15

4. conditional convergent

b. absolutely convergenl

e divergent

d. nome of the above

Let Tu, be o serics of posilive enns.
Given that Zu, is convergent and also
i 2L exists, then the said limit is

s

0. necessanly equal to |

b. necessarily greater than 1

. may beequal 1o 1 or less than 1

id. necessanly less than 1

A solution curve of the cquation xy' - 2y.
passmg through (1, 2) .also passes through
a (2,1)

b. (0.0)

e (424

d. (24, 4)

An imtegral corve of the

Pquat‘um (dvds - Pedy vy

1%

a X'y« xy=)

h. f}':*-!l'*y'ﬂ

R S A |

d xly'exly=l
The inte
15

of vt 1+xv)dyv=0

o
The singular solution of the equation

- ;|
y::‘.xﬂ—a-[i.i .K}H-ﬂw
3 & xlde)

i

=Z N
}f=x".“ﬁ
Y=x
y =¥

& =T

63,

b,

68.

64,

Tol 1l

The orthogonal of the

hyperbola xy = is
a. xa-};ft‘

b, x*=Cy
e X*+y'=C
d, x=Cy"

The first order differential equation g
family of circles of fixed radio

cenlers on the x-axis is

trajeciories

Ii'ﬁ;]] &
¥, v[dx yo=t

b.

(7 'y
d —cosax

2
A particular integral of the differential
X
equation ;;r—%—z_imcmx*S:inx
18
a sinx
b. cosx
¢ —Ssinx
d -coss

Ify = xis o solution of x* v + xy'= y ~0)
dhen the second lmearly independent
solution of the above equation is

a Ix
b, &

o




T

71,

73

5.

ol 1}

d " 8 R4y +2x+8y+8=0
The primitive of the differential equation b. x*+ y'2x - By -8~0)
w‘-md;.-',u:o,['wnmu:i"i. & Ky IxcBy+8=0
v d. X+ 28y +8=0
A & {0 +0x) sos 2x (Ot Cyx)sin 2x) 76, If a circle touches x-axis and cuts off a
b e fIC)* Cax)eoss » (Cy+Cax)sin s ) constant _’Imm z!_ﬁmn the y-axis then the
e (0, CaeNons x * (Cse*+Cae™)sin £ locus i)l'ifs cenler B
A MCieos x (5 cos 20y sin x + (Y 2 y- :r.“=a‘*‘
sin 2x) b, y+xt=§£
I'he straight ling ax = by + ¢ = 0 and the e yrxt
co-ordinate axes form an isosceles triangle d y=x+1{
when 77 The equation to ﬁu@u
a lal =[bl from the origin to thicirel
b. [al=|e] Xyt 2% + 2y -
¢ [b=lel & (% 214
d. None of the above b, (o 1"'}':.'!
If the distances of the lines 3 + figg (gx- fy) =0
x s+ ycos 6 - --nnm!H' the above
¥ ical axis of the circles

and x cos 8- ysin 6= acos 20

e ; P 2xand 2¢7 5 Y3y = Sis
from the orign are p and g respectively,

then the relation among p. g, a is f Ax=3Y+3=0
a. dgt+pi=at b. 4x -3y +35=0
b dp®oqi-al 6 X4y +2%-3y-5=0
6 Py d dx+t3y+5=10
d. p-q =a 79.  The crcles whose equations are
2 2 & =
'I‘Iwmiglnhﬁwmtlwwru x4y 2xre=Oand
{a* 3b" 5’ smwhj %7 4y? “2uy + d= 0 are orthogonal iy
a = & ?.*pt=ﬂ
y b, etd=0
x
b = ’ B A+ u.'-:ul
d #c=p-d

80,  Match list | and List Il and select the

comect answer using the codes grven

below the lists;
c equation of the line perpendicular to List I
rcos (-2 is (Polar equation of curve)
. p=reos(B+a) A Puin 20+ 4 =0

b. p'=rsin (0-a) B, 2= 1o
ol S e s, C. rsinfea~0
d. p=-rcos(t+a) . ¢ =ard ook
If the extremities of a diameter of a nir_i:lw List 11
are A(-3, 7) and B(3, 1) . then the equation o
of the circle is (Identification of curve)




I. Rectangular hyperbola
2. Circle

3. Straight line

4. Parabola
5. Ellipse
Codes:

A

|

1

.

5

#1.  The equation of the tangent to the
hyperbola xy = ¢ at the point (x5, yy) is

&6 T8
A eI S
Wl e oy
w oW O

& Xy +yx =2
b xvityg=e

e
d. xx;.-ryy::IEE

82, The coordinates of the pomis of

intersection of the line ‘*T”:aﬂ-“z
with the plane 3x-dy+3z=5 s
n |5, 15, -14)
b. 13.4.5)
e (13.-2)
d. (312 -10)
83,  The plane ax * by ¢ = -
xy+¥yz +7zx =0 aperp
2. arbres

Lol i=
e atsb+ L 2
|1 abe

Y Ry tyzzR=9

with £%4y* 220, x-y + 2= 3
as a ereal circle
a cone with x™+y™+27=9, x- y+z=3 as a
guiding cirele

a cylinder with x*<y"+2’=9, x- y -z =3
as a guiding circle
d. Nong of the above

85.  The equation of a right cwrcular c}*hnﬂar :
whase axis is the z-axis and radius "a’, is

S0 P e |
n, Xtz HyY =

:-_1-1 yz-r.nz

Dol 11
Xi‘*}’z_ﬂi
d. Zlext-a’

86,  Maich list 1 and List 1T and select the
comect answer using the codes given
below the lists:

List1
A IE 5= a1 sas jrak  and B=bigd
jtbok then 2 b

D. The scalar trip]
List 11

i b
,.E i

=&

n
L

2&F- 2y~

AT FEF e FIF Y T

ﬁ‘.‘ F
i

7. A scalar quantity
8. A wvector quanlity

9. Zero
1. None zero
Cuiles
A B C b}
a 3 4 7
b. 2 ] 5 9
e 1 4 T
d. 2 5 b 9

87.  The resultant of twe forces acting on a
particle 15 at right angles to one ol them
and its magnilude is ome —third of the




LES

o).

91.

magnitude of the other, The ratio of the
larger foree 1o the smaller is

a, 3287
b. 312
e 32
d 43

Two like parallel forces Pand Q(P> Q) act
on a vigid body. If the force T ix displaced
parallel to ieelf through a distance d, then
the resultant of the forces P and ©Q would

be shifted by o distance
Pul
il -;TE
P
ha ';“'-a
&
F-a
I .
P

If A B. C are three forees in equilibrium
acting at a point and if 60°, 150" and 150
respectively denote the angles between A
and B . B and C and © and A, then the
& =l
b 1:1: 48
B Yrdirl
A string ABC has 1 s tied to
two fised points A the same
horizontal line. If a s knotted at
T i then ‘hs: tension in the
a, by, ¢ are the sides

forces are in proportion of
d. LTFLIRS
angle ABC)

A frain starts from rest from a station with
constant acceleration for 2 mmutes and
attams a constant speed, 1f then runs for 11
minutes at this speed and retards uniformly
during the next 3 minutes and stops at the
next station which s 9%m off. The

03,

o,

05,

Dol )i
maximum speed (in km.ph) atamed by the
Iram 1s
a3
b. 35
e 40
d. 45

A ballet of mass 0,01 kg 15 fired
rifle of mass 20kg with a speed of
Velocily of recoil of the rifle (2

s "~

b. 005

£ 1
d. 001
The periodic time ol planst moving

under in redpw of acceleration is

The pedal equation of the path of a central
arbit is

d. MNone of the above

A ball of mass m 15 suspended from a
fixed point O by a light string of natural
length / an d modolus of elasticity 4 . If the
ball is displaced vertically, its motion will
be simple harmonic of period

n Imo—




If the differential equation of a particle
executing simple harmonic motion about a
point is

dte

e 2. 1= 0}
d‘fl

where 18 some constant of proportionality,
then consider the following statements

. Frequency of oscillation is E

2. Maxamum velocity of the particle is
Yo where “a” is the dustance of the
mean position from the poini from
where it starts moving

3. If the peint from which the particle
starts moving 15 aliered there will be
change in  the time period of
oscillation.

(IF these stalements

a. 1, 2and 3 are corresl
b. 1and 2 are comect
¢ 2oand 3 are contect
d. 1and 3 are comest

Two balls are projected simultancously (
with the same velocity from the top o

tower. one vertically upwards an

ather vertically downwards, If

the ground i times Land 1y

height of the tower s

L el

o il 4 ¢
d. 1

by r = cos dot 11 +ain ot }{whwrr
o comstant), The velocity of the parhiele

4. perpendicular to «

h. parallel to »

¢ ina direction making an angle o with
the direction of -

d. ina dircction making an angle 7 4 with
the direction of

99,

11 efil

If a particle starts from rest at the highest

pomt of a smooth vertical ereular wire of

radius “a” then

1. the panticle leaves the wire at a depth
2a/3 from the highest point

2, the tangent at the point on the circle,
where the particle leaves the wire,
makes with the horizontal an 7
(273)

3. the subsequent parabolic
latus rectum 1627

4. the velovity of the
height b from

Select the correct

given below

Codes: ¢
2 L23 (|
b. an

d 4

satellite launched from the surface
earth  then which of the followmg
slaleinenls are comect?

1. The wvelocity of escape 15 ten
kilometers per second

2. The =atellite will describe a parabolic
path il it"s velocity equals the escape
velogity

3. The satellite can describe a cwcular
orbit round ecarth when it"s velocity 1s
seven kilometers per second.

4. The satellite will describe a hyperbolic
path f weloeity exceeds escape
veloity.

Select the comrect answer from the codes

given below;

Codes:

L2and 3

1253 and 4

2, 3and 4

Qand 4

T L






