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INSTRUCTIONS

IMMEDIATELY AFTER THE COMMENCEMENT OF THE EXAMINATION, YOU SHOULD CHECK
THAT THIS TEST BOOKLET DOES NOT HAVE ANY UNPRINTED OR TORN OR MISSING
PAGES OR ITEMS, ETC. IF SO, GET IT REPLACED BY A COMPLETE TEST BOOKLET.

ENCODE CLEARLY THE TEST BOOKLET SERIES A, B, C OR D AS THE CASE MAY BE IN THE
APPROPRIATE PLACE IN THE ANSWER SHEET.
You have to enter your Roll Number on the

Test Booklet in the Box provided alongside.

DO NOT write anything else on the Test Booklet,

This Test Booklet contains 100 items (guestions), Each item is printed both in Hindi and English.
Each item comprises four responses (answers). You will select the response which you want to mark on
the Answer Sheet. In case you feel that there is more than one correct response, mark the response
which you consider the best. In any case, choose ONLY ONE response for each item,

You have to mark all your responses ONLY on the separate Answer Sheet provided. See directions in
the Answer Sheet.

All items carry equal marks,

Before you proceed to mark in the Answer Sheet the response to various items in the Test Booklet, you

have to fill in some particulars in the Answer Sheet as per instructions sent to you with your
Admission Certificate,

After you have completed filling in all your responses on the Answer Sheet and the examination has
concluded, you should hand over to the Invigilator only the Answer Sheet. You are permitied to take
away with you the Test Booklet.

Sheets for rough work are appended in the Test Booklet at the end.

Penalty for wrong answers :

THERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE
OBJECTIVE TYPE QUESTION PAPERSE.

{iy  There are four alternatives for the answer to every question. For each question for which a wrong

answer has been given by the candidate, one-third (0-33) of the marks assigned to that question
will be deducted as penalty.

{iiy If a candidate gives more than one answer, it will be treated as a wrong answer even if one of
the given anawers happens to be correct and there will be same penalty as above to that question.

{iti} If a question is left blank, i.e., no answer is given by the candidate, there will be no penalty for
that gquestion.
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Directions : For the three (03) items which follow : | Directions : The following four (04) items consist of
Consider the curve x (x> + y%) = a (x* — y two statements, Statement I and Statement II. You

are to examine these ftwo statements carefully and

1. What is the area of the loop of the curve ? select the answers (o these items using the code given

(a) [2 - E)az

2

(c) [1 - EJn“

(d] None of the above

(b) [2 + E]a*

2. What is area between the curve and the line

x+a=07

(a) [2 — g]az

(b (2 ‘ E]aﬂ “
2

{e) (1 + E}az

(d) None of the above

3 Consider the following statements :

1, There are two asymptotes of the curve
parallel to coordinate axes.

2. There are no oblique asymptotes of the |5-
curve.

Which of the above statements is/are correct ?
(a) 1 only

ib) 2 only

{c) Both 1 and 2

id) Neither 1 nor 2

N-DTQ-K-OCV (2 -A)

below :

Code :

(a) Both the statements are individually
true and Statement II is the correct
explanation of Statement L.

(b) Both the statements are individually
true but Statement II is not the correct
explanation of Statement 1.

(c) Statement [ is true but Statement 11 is
falze,

(d) Statement I is false but Statement I is
true.

Staternent I :  Let H be a subgroup of (Q, +)
where @ is the set of rationals
and H # Q. Then Q is not a

subset of {11'1: h EH} for any
n
positive integer n.
Statement IT : If G is any group and H is a
subgroup of G, H = G, then

{g" : g € G| is not a subset of H
for any positive integer n.

Let f: B — My(R) where My(R) is the set
of 3 » 3 matrices over R, be defined as

1 14 x
fix) =12 1=-x x
3 X 4

Statement I : There exist infinite number of
x € R for which determinant of
f(x) is positive.

Statement II ; There are exactly three real
numbers X such that
determinant of f{x) = 0.
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Consider B* = R\(0) which is a group under
multiplication.
Let f : B* — R* be given by
firy=1ifr>0
=-1ifr<0Q
Statement I : Foranyr,, r, € BY f(r; rp)=
fry) flrg).

Statement II : H=lre R*:f(r)=1}isa

subgroup of B* and
R*=HU |-r:reH]L

Statement I ; 'Il'he lines ax + by + ¢ = 0,
bx+cy+a=0,ecx+ay+b=0
are concurrent if

ad + b® + ¢ = 3abe.
Statement II : The above three lines are

concurrent because the product

of their slopes is -1.

A particle is projected with a velocity of 10 m/s
at an angle of elevation of 60° with the
horizontal. What is the equation to trajectory
of the projectile (g = 10 ms™) 7

(a) 2y=2J3x-x*
(b) 2y=3x-x?

€) y=2J3x-x2

(d) None of the above

A particle executes simple harmonic motion
along a straight line given by x = a cos (nt + 8)
where a, n, 0 are constants; x is the distance of
the particle from a fixed point O on the line at
time t. The velocity of the particle will be the
least in magnitude when its distance from the
fixed point is

(a) Zero
by #%a

(e) +af2

id) +afd

10.

{4 -A)

The law of motion in a straight line is given

by 8 = vt/2, where v is the velocity at any
instant t. Then which one of the following is
correct about the acceleration f 7

{a) .f is constant
(b) [ must be zero
(¢) fis directly proportional to v

(d) fis inversely proportional to v

A particle of unit mass, initially at rest at a
distance R from a fixed point O is acted upon
by a centre of repulsion situated at O
repelling with a force k/x*, where k is a
constant and v i8 the velocity of the particle
at a distance x from O at time t. Which one of
the following is correct ?

(a) Rxv?=2k(R-x)

(b) Rxv®=2k(R-x?"

(¢) Rxv=2k(R-x)

(d) Rxv®=2k(x-R)

The t:l:n:t:tp«::ln1311'5.l of a wvector Il'} perpendicular

to the vector A ia?—?.Whatis?eqtml
to ?

4

L]

Lat |
X

(a)

>l
l
>

(b)

=

—+ —
Aep
|A”

=i

(c)

(d} None of the above
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far #fse B* = B\0) 5 oW & ol g
l
W= @ifoe f: R* —» R*,
fy=1a&r>0
=-1aRr<0
Ry far w2
A ; er.rgeﬂ*'&i%ﬂ, fir; ry) =
fh‘llﬂrgl-
H=r e B*: f(r) = 1) R* & 3099
23R B*=HU |-r:reH).

FgT IT ;

FTl: @ ax+by+c=0,

bx +ey+a=0cex+ay+b=0
g &, ol a® + b% + ¢f = 3abe.
s @ Yt T # aifs s
WaoTAT 7 o —1 & |

&Il

S 07 &S ¥ 60° & J=gE 01 9 10 m/s & 97
A vifte B 7an # | ToTEEE & wdvOY &
it & € (g = 10 ms™) ?

(a) 2y=2J3x-x*
®) 2y=+3x-x?
() y=2/3x-x%
(d) g § & o

o 3v wWa ged o PaRE s @
x=ams{nt+ﬂlﬂﬁﬁmmﬁ.ﬁﬁﬂ.
nofRs it R s Ag 03
For & gl x 2 | fer fag & oo & feat @R
TR W, 31 @ a4, aftemr § =gaw @ P

(a) =

(b) +a

() *af2

(d) *afd

10.

11.

12,

(5 -A)

v W T § iy & Fram s = vi/2 g Ban
e viEhamimamg A rE
e iasomad d?

(a) ffeeris 2

(b) Y3 & & afte
(¢) f, v @1 Fgmaram &
(d) f, v &1 Gaswrgaa &

fer fig 0 ¥ R gl W wifim w0 & fRm
Fawn & I gEEE B W wiaed aw k/x?
w2 @ Boe sfeedo & 0 w fee €,
s kfeRB iR m it ROFx g W
myd | Peffmidshaos, e & ?

(a) Rxv®=2k(R-x)
() Rxv® =2k (R -x)?
(¢) Rxv=2k(R-x)
(d) Rxv®=2k(x-R)

wRe . # v R A wRw ¢ ow wew
W-v & V frubsamd?
3> =
Ao —
{a) 0 W
-
by XL T
[A]
=+ —
Gl 122 3
|

(d) Iuges & & fen &



The vertex of the parabola is at (2, 1) and the
directrix is x — ¥y + 1 = 0, Where is the focus of
the parabola 7

(a) (3, 1)
(b) (3, 0)
(e) (2, 3)
(d) (4, 1)

If f(a) = (n 2, & > 1 and f(x) = Ja* dx + k
(where k is a constant of integration), then
what is f(x) equal to 7

at -t 41
in a

(a)

iy
Ina

(b)

x a
(c) Rl ¥

ina

a*+a" -1
ina

(d)

Let f(x) = x - | x - x%|, x e [~1, 1]. What is
the number of points at which f(x) is
discontinuous 7

(a)
by 1
{e) 2
(d) 3

No point

If f(x) satisfies the requirements of Rolle's

theorem in [1, 2] and f'(x) is continuous in
2

[1, 2], then what is the value of I f'{x)dx ?
1

(a) 0
(b) 1
(0 -1
(d) 3

13. What is the area bounded by the line 16.
X co8 @ + ¥ 8in o = p, the x-axis and the
normal to the line from origin (« is the
angle the normal from origin makes with the
x-axis) 7
(a) (p® cos® a)/2
(b). p* cos a

17.
(e) |::2 tan a
(d) (p® tan )2

14. The equation to circle in polar coordinates is
given by r = a cos 8 + b sin 8. What is the
centre of the circle ?

2, 1241/2 -1(b
(a) (a“+b*)"*, tan (;]
b (@®+b*"3, tan™ [E]
' 18,
2 . 1912
o SN mn“[E]
2 a
(a2 + bH)2 1[a
df ———, tan™ | —
@ &2 [ b]

15. OABC is a unit square where O is the origin.
The side OA makes an angle 45° with the
x-axis. What ig the equation of the diagonal
AC ? (The square lies in first and fourth |19.
guadrants)

1
(a) = —=
a) ¥y i
1
b) = —
( y=3
e) y=1
1
(d) =
TR
N-DTQ-K-OCWV |6 - A
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13.

Y@ x cos o + v sin a = p, x4 IR @ W
Tefag & s e (qmfeeg | sen man sfiere
x-F& ¥ o B T 8) BT URag &F & aEed

w7
(a) (p* cos® )/2
(b)

p* cos

(e) |:|2 tan o

(d) (p? tan u)/2
14. gdrg Fdwist #§ g o wiwo
r-amsﬂ+bsinﬁ?lﬁﬂﬂﬂﬁm%?
(a) (a®+b%HY2, tan_l[gj
®) (a4 bV, m-l(%)
2 2,172
(c) u. mu—l(E]
2 a
2, 12,172
{d) L5 40 i tan_l[i]
2 b
15. OABC s 3o af & 3@ O wefeg & | yan
JOA, x-3&i & WU 45° & B ae & | fef
AC @ witwtor @ @ 7 (@ wem iR ugd
aquter # R )
1
{a) =
al y B
1
() y=1
@) %=
J2
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16.

17.

18,

19,

{7 -A)

(2, DR Raeg ST 23l x -y + 1 = 0 P
2 | e ot it TE € ?

(a) (3, 1)
(b) (3, 0)
(e) (2,3
(d) (4, 1)

ofg f(a) = (In a)', a > 1 3 f(x) = _[a."dx+k
(STl k FaTde- feris ), @t f(x) fous auax @ ?

8t = a% 41

fa) o

a* —a"

b
) In a

a*+a" +1
Ina

(c)

X o
(d) a“+a" -1

Ina

H W fx)=x-|x-x*|, xel-1,1] #|
3 gl @ s wan @ 5w f(x) aiea @ 2

(a) ¢ fag 78 &
(b) 1
(cd 2
{d) 3

e f(x), I v & FEvasaet & (1, 21 §
e w=ar & IR ), [1, 21 & dea &, @
2

Jf'hﬂdx WA TR P

1

fa) 0

(b)

) =1

(d) 3
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20. What is the greatest value of f(x) = j | t] dt
1

2
on the interval [—1 ‘ 1] ?
22
(a) 3/8
(b) 1/4
(c) -3/8
(d) -1/2

21. Let (lxyx;..x), be the binary number
obtained on converting the decimal number

104,

Consider the following statements :

1. k=13

2. The number of j € (2, 3, 4, ..., k] such
that X, = 0is 8.

Which of the statements given above is/are

correct ?

(a) 1 only

(b) 2 only

(¢} Both 1l and2
(d) Neither 1 nor 2

22. Let n, m be positive integers. Let x, ,...x,x, be
the representation of n in the binary system
and let y, ,..y,y, be the representation of m
in the binary system.
letA={je (0,1, 2 .. t=1}: % = 1) and
B=lield, 1,2 ..,k-1} 1y =1
Consider the following statements :

1. Ifn> m, then the number of elements
of A will be greater than the number of
elements of B,

2. If n=1000, then A contains exactly
6 elements and if m = 100, then B
contains exactly 3 elements.

Which of the statements given above is/are

correct 7
(a) 1 only
(b) 2 only

{c) Both 1 and 2
(d) Neither 1 nor 2

N-DTQ-K-OCV
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Consider the following rings under usual
addition and multiplication as ring
operations :

L. |p+gJ2:p,qe 2

b Ip-l-q\.&-‘.]:l,l'.]EQI

Whiéh of the above rings is/are fields ?

(a) 1 only

(b) 2 only

{c) Both 1 and 2

(d) Neither 1 nor 2

Let (G, ») be a finite group with ofG) =n =z 2.
For any g = G, let o(g) denote the smallest
positive integer m such that g™ = e where
g™ = gegeg ...... m factors.

Let max olg) = 2
ge G
Which one of the following is correct ?
(@) @y * By =gy g forall g, g, € G only
if n is a prime number,
(b) (G, #) is abelian only if n is a composite
number.

(e} (G, =) iz abelian only if n is not divisible
by pz for any prime number p.

(d) (G, #) is abelian irrespective of nature of
n.

Consider the following statements :

1. Let B be a ring such that xy = 0 in B
implies either x =0 or y = 0. If r i5s a
non-zero element of R such that * = r,
then rx = xr = x for any x € E.

2. In &, the ring of integers with addition
and moultiplicative modulo 9, there
exists no element r, r € B — 0, 1) such
that r® = r.

Which of the statements given above is/are
correct ?

(a) 1 only

(b) 2 only

{c) Both1and 2
(d) Neither 1 nor 2
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f(x) = J- | L] de airaéﬁfrﬁ[—:lj,
1

ok || b=

}'ﬂ‘lﬁﬁ

2
A TR ?

(a) 3/8
(b) 1/4
(e) —3/8
(d) -1/2

e eiee f6 feur e (1xxg..x,), T¥WEE
e 104 3 uRafa avd o B #
Frr=ferfEa st = e $if5e -

1. k=18

2. jel2,3.4, kA vEmzmwmRIEH
x=0T8¢# |

Tdes ol ¥ B wA @ 2
(a) &A1

(b) ad 2

() 13K 2aF

(d) Adr1aRIH2

mm&n,mm@ﬂ?ﬁg | W efae

&,...xl%mmﬂﬁnﬂméﬁm

i ¥p—1--¥1¥o ool vgfd & m @ gufan

2

A A, A={jel0,1,2,.., t—1) i x; = 1 AR

B=1liel0,1,2.,k=1:y=1.

Frefafeg s ) far &

1. aR n>m, @ A® s@gal & ¥=ET B &
yagd) & we A Afts |

9. ofE n=1000, @ AW gumy 6 s@gs # Ak
i m = 100, & B % guay 3 s@qq € |

e wuAl & S s w2
(a) &aE@ 1

(b) ad 2

(c) 13 2dH

(d) aadrisRade

23.

24.

25.

(9 ~A)

frar Sifow 5 Frafifea ama, amg dfeosh &
wq # W dm 3 eE & s #
1. Ip+qv2 :p qe Z)

2. jp+av2:p,qeQ
s ¥ ¥ B Wy g, d g e

(a) a1

(b) Wae 2

(e} 13R 23

(d FIadr1sRITH2

7 WL (G, ») o g &, el oG =n22.
& Mt g e G ¥ fow, 7 v olg Fream
s Qe m B wEffe o @ 5 veR s
gh=e T g™ =gegeg ... m TS € |
A difae JifEsad olg) = 2
geC

freaffeaddsamos vd & ?
(a) glt%:ggtgi'ﬂﬁgl,gzei}‘aiﬁm
., wa| OfE n WS dEn @ |
(b) (G, s) Imaeh & Faw afk n wgw wem # |
() (G, +) & & daw aft n Fwnsy =8 & p?

¥, & o srrsa e p & faw )

(d) (G, +) 3mEeh & 9% n @ v oo N @ |

Frafefea oo w far #ifse

1. W difsw B os g # 20 wor & xy = 0,
RBisaddadix=0my=0¢ 3R
r, R & @ g yagg @ 3 R 5
rr=r 8, @ fF W xeR & fw

rX=%Xr=x¢ |

2. O vd oA HiggE 9 T, el $ g
Z, ¥, e 7 @ B9 s@aa
r.rEB—lﬂ.llﬁm&r2=r?I

I wEEl A W B AR wR 2 7

(a) &ad 1

(b) &a| 2

(c) 13R 2aF

(d) Far1alkadr2
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Consider the following statements : 28,

(0 1 0)
1. Let B=|0 0 1| and
0 0 0
1 0 0)
I=|0 1 0
0o 0 1,

Then(I-B)(I+B + B3 = 1.

2. I T is a ring with identity 1 and if

t & T is such that t® = 0 but t* = 0, then |29,

Q- +t+t2+tH=1.

Which of the statements given above is/are
correct ?

fa) 1 only
(b) 2 only
() Both 1 and 2

{d) Neither 1 nor 2

a0,
Whatis lim (§1-x* + x equal to 7
A

tal O

(b) 1

] -1

(d) It does not exist

{ 10 - A )

e

If [[] denotes the greatest integer function,
b b

then what is j [x]dx + j]—x}dx equal to 7

. n
fa) "a-b

(b) 2(a-b)

© 0

{d} b-a

What is the particular integral of

dzy
ax?

{a+b) vg% + aby = ¢p{x)?
(a) ea:j‘ [Ela—h}x {j@ﬂhx dxj] F =
(b) e“_“ [a—{n—-biz [Itp&“b‘ d_x}] ds

() o % [ [e" {a-blx {Imehx d_!{:I] 2

(d) None of the above

What is the area of the region
x, ¥):x2+y2<1<x+y]?

(a) (m—1)/2
(b) (m—2)/4
(e} (m+1)2

(d) (m+ 2)/4
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27.

0 1 0)
1. mAAEEB=(0 0 1|3k
0 0 0
1 0 0)
I=|0 1 0}
0o 0 1)

& I-B)(I+B+B5=1

2, TR T 15 agamg & IR o
te TFA @R B t° =0 t' 20, 78
-l +t+t2+tHh=1

v Bl o § @l R e R e

(a) &ad 1

(b} &ad 2

(¢) 13 2

(d) I@i1slkad2

lim (31-%x% + x) 5 awEc 2 ?

X o=

(a) 0O
(b 1
el =1

(d) bz frerma 78 &

29.

(11 -A)

ofz [.] weww qoits Bew @ weffa o &, @

b b
J [x]dx + j [-x]dx

& 7 foreds aa & 7

fa) a—b
(b} 2(a-b)
{fc) 0

(dl b—a

d%y dy
Pars R f_ﬂ."‘h] — 4 gby = {x
- : y = o(x)

o ol wovee @ @ 2

(a) o™ [ [ ([ge dx)] dx
(b) ™ | [em @ ([pe* dx)] dx
(e) e | [e @™ ([peb* dx)] dx

(@) e & § B 7

& |{x,y?7x3+y251£x+yi & NASH T

(a) (m—1)2
b (x—2)/4
(e} (nm+ 1)/2

(d) (m+ 2)/4
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32, Consider the following statements :

1. It is impossible to find a polynomial
equation f(x) = 0 with real coefficients
whose only roots are i, —i and 1 + 2i.

2. Iff(x) =0 is a polynomial equation with
real coefficients and if fia + ib) = 0,4
then fi+ a +ib) = 0.

Which of the statements given above is/are

correct 7

(a) 1 only

(b) 2 only

¢y Both 1 and 2

{d) Neither 1 nor 2

33. Consider the following statements :

1. If n, n+1, n+2 are the roots of
x? — 6x° + 11x — 6 = 0 for some natural
number n, then any root of
Bxd -~ 11x* + 6x - 1 =0 will be a
rational number,

2, There exists a cubic polynomial f(x)
with integer coefficients such that
fix) =0 has no multiple roots but
f'(x) = 0 has multiple roots.

Which of the statements given above is/are

correct 7

fal 1 only

{b) 2 only

{c) Both 1 and 2

{d) Neither 1 nor 2

N-DTQ-K-QOCV

What is the general solution of

) e x()-v-0
— —|—y=07
[dx +Idx ]

(a) ex - x?
(b) e*x +c

CEK-C

(d) ecx +c*

(c)

where ¢ is a congtant,

{12 - A}

Consider the following statements :

1. There exists a cyclic group G admitting
elements g, x (x # e) such that g" 2 e for
any n € N but x* = e for some positive
integer t.

2, Let G=<g> where <g> represents
the cyclic group generated by g with
ofG) = 18, If H = <g®> N <g’ >, then
the number of elements in H equals 3.

Which of the statements given above is/are
correct ?

(a) 1 only

(b} 2 only

(¢c) Both 1 and 2
(d) Neither 1 nor 2

Consider the group G = C* of non-zero
complex numbers under multiplication. Let
f:C* - C* be given by f(z) =z for any
ze C* Let w e C*. What is the number of
z € C* such that f(z) = w ?

(a) O
(b)y 2
(e} 8
(d) 16

Consider the following statements :

1. Let 85 =2Z U 3Z where Z denotes the
ring of integers under algebraic addition
and multiplication. If p,q € 5, then
pq = S. However, there exist m, n € 8
such that m - n g 8.

2. Let B be a ring of real numbers under
algebraic addition and multiplication.
Let n > 1 be such that x" = x for all
x e R Ifa,b € R are such that ab = 0,
then ba = 0.

Which of the statements given above is/are
correct 7

(a)
(b) 2 only

{c) Both 1 and 2
{d) MNeither 1 nor 2

1 only




(e)
(d)

el ¢ 05 feri® 2 |

32,
1.

s ool F § Bt s & e

(a)
(b)
(e)
(d)

11

Suefes w3 @ B TR wE A 2

(a)
(b)
(c)
(d)
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]EH[E)_FMW-@M;?

Frafaies sl o faar @it -

Fraffan suel o T &ifse -

34.

CEI + C

t%x - ¢

ex + c*

arfas ol LiCau
fix) = 0@ s om Ham i, —i 3R 1+ 20
o, P s @ |
aRk anAta® oS! A o T
fx)=08, 3R TR fla+ib)=07
f(+a+ib) = 0&mm |

GG

a1

&am 2

1 3 2 2
Far 1R T 2

ofz R o= gotes n & R 36.

x* - 6x" + llx—6=0% g

n, n+1, n+ 28, @

Bx’ - 11x* + 6x — 1 = 0 & B FF Wk
e g |

P agwe fx) R & gols it &
Y 39 R fE f(x) = 0 B o 9

A & fvg F(x) = 0 & A W E |

a1

&Han 2

1 3% 2 @41
FMidRaID 2

{13 -A)

Frfofas suHl w fFar difwe

1. 3EgEl g, x (x = ¢) B WOR T §N Y
e G fomm @ 3w R & " ¢ e R
neNvfwfrgs=conmmotst &
foe |1

2. HHA AW G =<g>, 7T <g> Pty st
¢ g o ofw wfa W oG) = 18 B
W | R H=<g>N<g> M HY

Fagd] B T 9 % T ¢ |
Judes w5 o S el #E 2
(a) a1
(b) waw 2
(¢) 13K 22
(d) I@1sRadET2

o T
g G=C" W fur @fw ) W= @
f:0%* 5 C" R sen & f(2) = 2% gy, B oY
reC*E0 TP o e C*R | 2 C*
HEET TR, TR B (2= ?

(a) O

(h) 2

.8

(d) 16

FrefafEs sue o« e &ife -

1. #F oifse S = 2Z U 3Z 7t Z 5 dm
3R o & i Eiet & aaw @ afe
s & | 4k p,qe S, 9@ pq e 8. Fuf
?.nESﬁmgﬁmﬁsm—nEE

I

2. W #ifore, dsa dm ik um & st R,
anfas HEaE & ve aey # | W A
n>1 'ﬁlﬁﬁﬁix“:x,'ﬂﬁxe *
ffm 1 aR a,becRsamedEBab=0
B, A ba=0%81|

Iwden w9 @ wd wd A e

(a) a1

(b) a2

() 13R 23

(d) Fd 13RS 2




37. Consider the following statements :

1.  Let (T, +, ») be a ring such that (T, +) is
a cyclic group. Then (T, +, #) is a
commutative ring.

2, Let n=z2 Consider (T, &, ® where
T=10 1,8 o n = 1}, & is addition
modulo n and ® is multiplication
modulo n. If (H, @) is a subgroup of
(T, @), then for any hy, h, € H,

h, & h, e H.

Which of the statements given above is/are

correct 7

(a) 1 only

.+ (b) 2 only
.{¢) Both 1 and 2
(d) Neither 1 nor 2
38. Consider the following algorithm :
Step 1 : get N, M
Stepll: X1
Y1l
StepIll: ForK=1toM
do X (N-K+1)*X
Y« (IN-K+1/K)*Y
StepIV: outputX, Y

If N =10 and M = 6, what are the values of X

and Y respectively in the above algorithm ?

(a) 720, 120

{b) 720, 240

(c) 151200, 210

(d) None of the above

39. Consider the following statements :

1. Let R be a ring with identity 1 such that
xy=0impliesx=00ry=0.1fr;, r, e R
aresuchthatryry=1,thenrgr; = 1.

2. Let R be an integral domain with
identity. If r ¢ R is such that r is
invertible under multiplication and
r = r'}, then there can be at most two
such r.

Which of the statements given above is/are

correct 7 '

(a) 1 only

(b) 2 only

{c) Both 1 and 2

(d) Neither 1 nor 2

N-DTQ-K-OCV

41.

43.

45.

[ 14 = A )

Which one of the following is an odd
permutation ?

(a) (1 2 3).(4 5 6)

(b) (1 2).(2 653 6).(1 32 4)

(e} (6 43 2 1)

d (1 23456789

A certain memory has a capacity of 16 K x 32.
How many memory cells does it contain ?
(a) 32

(b) 16384
{c] 524288
{d} None of the above

NOR operation for two inputs X and Y is
given gs

fa) X+Y
(b) XY
(e} XY
d X+Y

The line y = 1 —x and the curve y = In x on
(0, =a)

(a) intersect each other at an angle n/3

(b} never intersect each other

(c) intersect each other at an angle n/6

(d)

If f; and f;, are the integrating factors of the
differential equations x% + 2y =1 and

d 2 1 3

e - —y = — respectively, then which one of
dx x %

the following is correct ?

(@ f, =x*f,

® f=x"1

(e) £ = xzfz

d) f,=Ff

A plane curve has the property that the
tangents from any point on the y-axis to the
curve are of constant length. What are the

orthogonal trajectories of the family of such
gurves 7

(a) Circles

(b)  Ellipses

(c) Straight lines
(d} Parabolae

intersect each other at right angles




37.

38.

39.
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Fr=fefen suel w far 5w \

1. A (T,+,+) BaasmwrR &2 &
(T, +) T& T F4E & | 7@ (T, +, ») 0B
pufafia ama & |

2 gAdboe B nz28 I (T, @ @ R e
P FTI T=10,1,2,.....n-1),@&, n &
iy A 3RO, n & Wy EEE | o
(T, @) ® Us Jaqg (H, @) 8 @ =%
hyhye H& e hy@h,eH #|

o wert o & @ R wd A e

(a) @ae 1

(b) ae 2

(¢) 13K 2

(d) Adr1dRad2

FrefarfEs tenfRer o faam @i -

2 can il i e N, M '

Tl X1

Y1

K=12M& e

B X (N-K+1)*X
Ye(N-K+1/K*Y
wWor IV afRdw X, Y

gft N = 10 3R M = 6, 394w demiiften § mwer X

iRYSmmamE?

{a) 720, 120

(b) 720, 240

(e) 151200, 210

(d) 3w ¥ J I a8

Frfefen swt w far @

1. wF #foe R, Foe® 1 e aod 2 39 geR
:y=ﬂiﬁl'3-lﬂx=l}ﬂljr=ﬂilﬂﬁrl.rgeﬂ
Wae e =18 dir,r, =192

2. W Ao, R acms aron wife wia & | af
re R§9 VSR 2 &5 r o9 & s agemaitg
taRr=r Mt AsfEmmEEsdr
s ¥ |

Ides sl @l WA wh dd 2
(a) &ad 1

(b) &aw 2

(¢) 13K 22E

(d) sdi1sade

=T 111 ¢

41.

42,

-A)

Frfeftas & & @ @ v e mag & 7
(@ (12 3).(4 5 6)

) 1 2).(2 5 386.(1324
() @ +3 31

(d (1234567889

ford faftre wftr & offer 16 K < 32 @ | g
fesertt wfer vt € 2

(a) 32

(b) 16384
(c) 524288

@ I % ¥ B &

X 3k Y 2@ Pt & fore, aroar o (NOR) werem
o e Raraen & 2

(a) X4+Y

(b) XY

€y XY

d X+Y

W y=1-x ARNTD v=Inx(0,=) |
(a) UB TR B B /3 ® sl o #
(b) u® @R & o o vfeedfs 8 s
(c) ©S T B B 2/6 W wferdRa v &
(d) ©H g B e ) ol s #

afy

s ¥, o Preefefaa & & oo w oo vl 2 2

(a)
(b)

flﬂxl'l:a

f,=xf,

() f; =221,

@ f=f

s WA @ &1 1 2 5y & e 0 fag
¥ o R Wl o wi¥d A orangdl Rer g @
& | ¥ aw-gpo ot riewiy wofdt w # 2

(a) W

(b) dhigw

(c) ¥R

(d) wREw




46. The curve in which the gradient of the normal
at any point equals the ratio of ordinate to the
abscissa at that point is
(a) an ellipse
(b) a hyperbola
{¢) a parabola
(d) a cirele

47. What is the volume generated by
y = & sin (xx) as the area lying between x = 0
and x = 2 revolves about x-axis ?

(a) =a?
(b) ma’
(¢) 4na’/3
(d) 2na’/3
— —
48. Whatis (7 x b)x(® x c)ed equalto?
@ daxa[7 b )
B -d x2[3 b T]
@ deb[2 B ]
@ Ted[? b 7]
49. A, B, C, D, E are the vertices of a regular
pentagon whose centre is O such that
— —> —3 —3> —>
0OA + 0B+ 0C + 0D = A EO,

What is the value of 1 ?

(a) O

b 1

(e -1

d) -4

N-DTQ-K-OCV

51.

{16 = A )

— & A L v i
Let @ =i—-jand b =1 + 2j. What is the
_'

vector coplanar with @, b and perpendicular
toa ?

A A
(@) 2i +j
(b) ?4-23
(e) —3?—3?

(di None of the above

The vertices of a rectangular parallelepiped
are (M0, 0, 0), A(Z, 0, 0), B(0, 3, 0), C(0, 0, 4),
D(2, 3, 0), E(0, 3, 4), F{2, 0, 4) and G(2, 3, 4).
What is the shortest distance between O0G
and BD 7

(4]
(a) —
J13
12
(b} =
4
(c) E

{d) None of the above

The spheres x* + y* + 2 + x +y+2-2=0
and 3x* + 3y? + 322 + x4+ 8y + 32-T=0

(a) intersect in two points
(b) intersect in infinite points
{e) touch each other

{d) do not intersect




47,

48.

49.

N-DTQ-K-OCV

a8 om, s e O fag W afiea @ waomn
T fag WA § y7 & e & awew }, T
#?

(a) wrdga
(b) sfoREEa
fe) U¥aoa

(d) g

y = asin (mx) 50 FFa aoas e g aRx=0
R x=2 % &= ¥ &7 B x-o0 B W g
FATE ?

(a) ra*

(b) ma®

(c) 4ma’/3

(d) 2na’/3

(B xb)Ix(® xT)ed foadswmRe?

b -d xa[3 b ©]

@ deb[R B ]

@ @ed [ b ]

A, B, C, D, E 9 a®t ww days @ &% O &4

— — — — S
FEA2® OA+OB+0OC+OD=AEO & |
AEHEA R E

(a) 0
by 1
) -1

(dy -4

(17 - A)

mﬂﬁn?:?-} M bo=ise2] B
a,b Swmdm 3R @ & s wfew
g7
(a) 2?+;
b i+2]
L A
(€) —8i - 8j
(@) I & ¥ 3§ 78
0(0, 0, 0), A(2, 0, 0), B(0, 3, 0), C(0, 0, 4),

D(2, 3, 0), E(0, 3, 4), F(2, 0, 4) 3k G(2, 3, 4
s Wit wewes & 9 # | 0G 3R BD ¥ @
A g g ?

() 3ok § ¥ B T

T2+ y2+22 yx+y+2z-2=03R
3x? + 352 + 322 + Ix + 3y + 32 -7 =0

(a) @ forgall W wferedes o &
(b) 3 fargait w witedes & &
(c) UH-o & W o &

(d) vwitedes 78 &@




63. Consider the following statements :

1. The set of planes 2x +y+z+4 =10,
y-2+4=03&+2v+2z2+8=10
intersect in a line.

2. The set of planes x —z -1 = 0,
x+y-26-3=0,x—-2vy+2-3=0
form a triangular prism.

Which of the statements given above isfare

correct 7

{a) 1 only

(b)Y 2 only

{c) Both 1 and 2

(d) Neither 1 nor 2

64. A cylinder is a surface generated by a straight
line which is always parallel to a fixed line
and is subjected to which of the following

conditions 7

1. It may intersect a given curve.

2. It may touch a given surface.

Which of the conditions given above is/are

correct 7

(a) 1 only

(b)Y 2 only

(¢) Both 1 and 2

{d} Either 1 or 2

N-DTQ-K-OCV

57.

| 18 = A )

Six forces, each equal to P, act along the edges
of a cube of side length ‘a’ taken in order,
which do not meet a given diaponal. Their
resultant is a eouple of magnitude

fa) 2Pa
(b) 2J3Pa
(e) 3J2Pa

(d} None of the above

If the forces 8P and 6F acting at a point (3, 2)
in Cartesian rectangular coordinate plane are
parallel- to the positive direction of x and y
axes respectively, then what is the algebraic
sum of the moments of the forces about the
origin 7

(a) 2P
(b) 8P
(¢) 14P
(d) -2P

Forces of magnitudes 2 N, Y3 N, 5 N, V3 N
and 2 N act respectively at one of the angular
points of a regular hexagon directed towards
the five other angular points. Then what is
the magnitude of the resultant ?

(a) BN

(b3 10N
(¢) 16N
(d}y 20N




538. PrafafiEs s w® far dfe - 55. U @, W@ P & AR, ‘o oo o v &
iy e wRe c@ s aw

1. HHAR 2x +y+z2+4=0,y—2+4=0, wr & | e oRomh, B & e awgm @
3x + 2y + z + 8 = 0 & =G US WA @ ufimmr # ?
# pfere & 8§ |
(a) 2Pa

2. Wi x-z-1=0, x+y-22-3=0,
x -2y +z -3 =0 w=g g B (b) 2/3Pa

qAE |
(e) 3J2Pa
Iudes et § A @ A T A @ sk § ¥ o @
(a) A 1
(b) a2 56. Rt @rila wene Fdwne wee § o fig
_ (3, 2) W franfier aw 8P sk 6P B x 3k

(¢ 13k 2dm Fel B o e & wEeR o, o qefey B
i wdhad |G FE-FGOT ® Ay A aar @

(a) 2P
54, &, 0B WX 1@ g, S os Fraa W s ude
TR W@ ¢, T e us ®, ik am (b) 8P
Froafofae o 9 Bwfer veeoafieat & adis
IR (c) 14P

1. W vs Ru g o5 @ whreRa o wem & | o

2. e UH v gr g & e & wE g |
57. WUNCHS & 0F Ivig g w i = wnig

gt & i P, 2 N, VAN, 5N, V3 N
I wferelt & & @\ w2 3 2 N & ool & am wwer 5w o @ & |

uRom®t & ot @ # 2

(a) wad 1
(b) am 2 (@) &N
(b) 10N
(¢) 13K 22t
(€ 15N
(d) amar1ar2
’ @ 20N
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58.

59.

N-DTQ-K-OCV

Let R denote the set of all real numbers.

]
Let A =Ixe R :x? is a rational number) for
n=123....

Let B=|x e R : x® is a rational number}

Consider the following statements :

1. A N Bis a proper subset of A , N B for
eachn2 1.

2. A is a proper subset of A, foreachnz1.

n+l
Which of the statements given above is/are
correct ?

(a) 1 only

(b) 2 only

(¢} Both 1 and 2
(d) Neither 1 nor 2

Consider the following statements :

1. Let A = (1, 2, 3, 4, 5 6]. Under
multiplication module 7 there exist at
least three elements a & A such that
]
a*=1.

2.  Let G be a finite group.
LelS:!xeG:ﬂ:e,x::e].Thentha
number of elements in G is even.

Which of the statements given above is/are
correct 7

fa) 1 only

(b) 2 only

{e) Both 1 and 2
{d} Neither 1 nor 2

If Vi=((a,b,e,d):b-2c+d=0],
V,=1lla, b, ¢ d):a=d, b= 2, what is the
basis of V, NV, ?

(@ (0, -1,0, 1), (0,2 0, 1), (10,0, 0)

(b} {0, 2, 1, 0)}

ey (0,2, 1,0, (1,0,0, =1}

(d) ((1,0,0,-1)

B61.

(20 - A)

What is the dimension of a space W
generated by {(1, -4, -2, 1), (1, -3, -1, 2),
(3,-8,-2,T7

(a) 1

(b) 2
() 3
(d) 4

Consider the following statements associated
with an n-dimensional vector space V :

1. Ewvery basis of V contains exactly n vectors.

2. No linearly independent subset of V has
more than n vectors,

Which of the statements given above isfare
correct 7

(a) 1 only
(b) 2 only
(¢} Both 1 and 2

{d) Neither 1 nor 2

Let T:R" +R" and T(x3)=0 for some
x5#0, x5 € R™ Then there exists a matrix A of
order n such that

{a) Tx = Ax and A is non-singular
(b} Tx = Ax and A is singular
(¢) Ker T = [0} = N(A)

(d) None of the above




58. WA difse R i anafas demet & wgea @ |61, wefe W, : e ((1,-4,-2,1), (1,-3,-1,2),
o s & | (3,-8,-2,7) & g7 Fmr ¢, R e @ ?
T AT, A = (x e B xd vh o W §)
n=1,223...%fw| fa) 1
o= #@fee B = | x e B : x? oz uitg s 8 ) 2
Prafifas ot w e it -

1. ANBsnzl&fwA NnB® () 3
w o (d) 4
2. A, V& n 213 fe A, & Fm
Igaed |
3w ot A & @ W W e 2 62. g s n & wRw wfe vV & W=,
(a) a1 Prferfem @oet w e S
(b) &ad 2
() 13 2o 1. V¥ vls R § guEyd n 66w € |
(d AA1kI2

2. Vi e O comae: wdT weEg A n
59. Fm=ffEs o+ w far &if5w - it wfew =8 & |

1. WA A=(1,2234656817%

e e $ sdE Fu-d-en @9 omae Jedes wert § & @B s A 2
BEﬁ@mg&E2=lé| -

2. WA @fw G ve oRitm wg 2 | 7 e " :

5=|xEG:x3=e,x=e}.H"!Gﬁmﬁ (b) &am 2

a1 e wE |

e e A w0 A 7 () 1R 33

(a) a1 (d Ad1slka&2

(b) %am 2

(¢) 13 2=t

@ A@M1IIRIA2 63. W= wifse [ KD:G,xDER"'aE fére
T:RE >R IR Tx) =08 | & n®H B

60. @RV, =l(a b,c,d):b-2c+d=0l, g A fr & 59 SR

Vo=1l(a,bed:a=dbs=2adV,NV,
& 3R T E 7

(a) Tx = Ax 3R A s #

(@) 0,1, 0, 1), (0,20, 1) (1, 0,0, 0)) (b) Tx=Ax 3R A srgemia &
(b) ({0, 2, 1, 0)] (e) KerT=|0] =NA)

{e) (0,2 1,001, 0,0 =1 i 5 &

(dy (1, 0,0, -1 () aﬁg
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Consider the following statements :
1, The number of diagonal matrices

d 0 o0
M=|0 d, 0]|e M, R) where R
0 0 da
is the set of real numberz such that
M® = M, is 27,
2. The number of diagonal matrices
dl 0 0
M=|0 d, 0|e Mﬂi'ﬂ} where R
0 0 dﬂ
is the set of real numbers such that
Mi=M, is 9

Which of the statements given above is/are
correct ¥

(a) 1 only

(b} 2 only

(¢) Both 1 and 2
(d) Neither 1 nor 2

4 5
Let A=|3 4| e M, ,(Z) bea3x 2 matrix
2 3

over the set of integers.
Consider the following statements :
1. Forany n e &, there exists a unique

(x,¥) € & x Z such that 4x + 3y + 2n =1
and 5x + 4y + 2n = 0,

2. There exist only finitely many

B 0
B € M, 4(Z) such that BA = (ﬂ 5].

Which of the statements given above isfare
correct 7

{a) 1 omly

(b) 2 only
(e} Both 1 and 2

{d) Neither 1 nor 2

67.

69.

70.

71.

[ 22 - A )

What is the number of tangents to the curve
¥ = x* passing through the point (1, —3) 7

fa) O
(b) 1
(c) 2
(d 3

Let f(x) = (x + 1) for x > —1. If g(x) is the
function whose graph is the reflection of fix)
with respect to y = x, then what does g(x)
equal to ?

(8 -Jx -1, x20
b) (x+12 x>-1
(€ Jx +1, x=-1
(d Jx -1, x20

What is the curvature of the curve
y = x* = 4x% + 20x* at the origin ?

(a) 1/10
(b) 1/40
(c) 10
(d) 40

The asteroid x = 5 cos® £ y= v5 sind t is
revolved about x-axis. What is the surface
area of the solid of revalution ?

(a) 12r square unit

(b)  10m square unit

(e} Bm square unit

(d) 6n square unit

If the line y = x is tangential to the parabola

y =x? + bx + ¢ at the point (1, 1), what are the
values of b, ¢ respectively 7

(a) 0, -1

(b} 1,1

fe) -1,-1

(dy =1,1

Let the equation of the curve be x = a (6 + sin 0),
y =a(l-cos ). If 8 changes at a constant rate

k, then what is the rate of change of the slope
of the tangent to the curve at 8 ==/3 ?

fa) k

b)  k/2
(©) k/3
(d) 2Kk/3




64. Frafvfen s w fEr S

1.

d, 0 0

i ameg@ M=| 0 d, 0 |eM®
0 0 dy

el R areafas et @ 9wy @ 59 wR

B M% =M, & HEm 27 8 |
d, 0 0

ot smedi M= 0 d, 0 |eMyR
0 0 d

a3
et R aaiEs e o Wiy § 36 iR
M =M, & EEOR |

mmﬁﬁﬁﬂﬂﬁmﬂﬁﬁng
(a) oae 1

(b}

(c)
(d)

65. WWE:[B 4

FHad 2
13k 2 2=
Adridkad 2

4 b
e M, ,(Z) qoiet &

2 3

WY W UF 3 x 2 3R ¥ |
Frferfas suHt o e #ife -

1

i ne L & Tw road (x, e ZxE
Remr & 59 WK 5 4x + 8y + 2n = 1 3R

0x + 4y + 2n = 0.

2, aw AR B e M, ,(2) fam € g9
5 0
v & Ba:(ﬂ 5]%|
I FuE A | B s el #E P
(a) dae 1
(b) oae 2
(¢) 13 2ad=r
(d) Farisiade
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66.

67.

68.

69.

71.

T y = x* W, g (1, -3) ¥ R TERA AW
e & HEm T g ?

(a) 0
(b) 1
fe) 2
{dy 3

o Afee fo) = (x + 1%, x2-1% fow | ofe
gix) 0% BeH & forwa oafas y = x & 9t fix)
o UREd 8, o gx) fous e @ ?

(a) —4x -1, x=20
b (x+ 1% x>-1
() JYx+1, x2-1
d Jx -1, x20

ljﬁﬂq'tﬂ?ﬁﬁ ¥ = x' - 4x? 4+ 20x & FEa
T & 2
(a) 1/10
(b) 1/40

(¢) 10

(d) 40

fest x= 6 cos't, y= /5 sin’t P xHU®
e gEEn T § | oo Tl @ gee
e s & 2

(a) 12r 7 3o

(b) 10n &l g8

(¢c) Brnall TH%

(d) 6 @ 3R

R T y=x, Waed y=x>+bx+c ﬁiﬁﬁ
(1, D)REEfad dib,crmmmramaé?
ta} 0,-1

b 1,1

(00 =1,-1

(d -1,1

T I 90 O T

% =4a(f + sin 8), }'=afl~cnaﬂ}#l

ofe 6 vaEEr o k & uRafda 8 &, @ @5 & g
8 = /3 9% Tt & vavr & REd e Fm § ?
fa) k

b k/2

(e} k/3

(d) 2k/3




72. If x+4|y| =6y then y as a function of x is
{a) continuous atx =10
{(b) derivable at x = 0

fe) -d—}rzéfnrn]lx

dx
id) None of the above
73, A(0, 2) B(1, 2)
0, 1) C(1, 1) D(2, 1)
o0, 0) (1, 0} E(2, 0)
Where is the centre of mass of the lamina
OABCDE (shown above) of 30 g 7

{a) (1, 1)
(b) (3/2, 3/2)

fe) (5/8, 5/6)
{(d) None of the above

A uniform triangular lamina ABC is
suspended from the corner A and in
equilibrium the side BC makes an angle a
with the horizontal. Which one of the
following is correct ?

(a) 2tan a=cot B —cot C

(b) tan o =cot B —cot C

(¢) 2¢cota=tanB—tan C

(d) cota=tan B-—tan C

75. If the gravitational force varies inversely as
the nth

period of a satellite revolving round the earth
in a circular orbit of radius r is proportional
to

fa) o+ 12

() rin-12
(&) r (n+108

4.

(d) 0= vz

N-DTQ-K-OCV

power of the distance, then the time

78.

(24 - A )

If one of the two forces acting on a particle is
double that of the other and if § is the angle
between the directions of the resultant and
the greater force, then which one of the
following is correct ?

(a) 0 cannot be greater than n/6

() B>nf6

(e) 0<nf6
(d) None of the above

For the curve x° + ya = 3x%, what is the
oblique asymptote ?

fa) x+y=0
(b) x+y=1
fe) x-y=0

{(d} None of the above

What is the kernel of T :R? » R®

X X+z
by |y | = | x+y+2z |?
2 2x+y 4+ 3z

defined

(a) l&(1,1,-1)|ae Rl
(b) faf1,1,0)| a B
(¢) la(1,0,-1)]|aecR

(d) None of the above

What is the value of the parameter a for
which the function f{x) = 1 + a x, a # 0 is the
inverse of itself 7

(a) =2
(b) -1
e) 1
(d) 2




72.

73.

74.

75.

N-DTQ-K-OCV

Uit x+4|y|=6y & AxFHEH S ETHy,

(@) x=09 Had &
(b) x=0T IAHT &

@ @l x% e %’ &
@ T # A

AlD, 2)

1
>t

B(1, 2)

Ci1, 1) D2, 1)

(0, 1)

0(0, 0) (1, 0) E(2,0)

30 g ¥ oo OABCDE (¥R zviie) & Wefa @ =
wEE?

(a) (1, 1)

(b) (3/2, 3/2)

(c) (5/6, 5/6)

(d) I°w & o A&

A B ¥ va raaE el vew ABC me@an
mar & 3k 3 BC @fs 9 o ®ior et g8 waee
i PR ds amad 2 ?

(a) 2tana =cot B=cot C

(b) tan a =cot B —cot C

{c) 2cotca=tan B —tan C

(d) cota=tan B —tan C

gt g @9 g & od U B et e
g gt & R IR r Ben & o o
g av @ JuE @ snEde e e
g7

{a) I.{ll + 12
(b) rin-12
(¢) r(P+1V2
(d) r(o-12

|26 - A)

1.

T8.

79.

76. kIR Faiwd et Ao, R ®

T & 3R aft oRomd sk e aw & Remsif &
ara @ o 0 &, @ Freafafas 4 4 @8 w e v
g7

(a) 0, n/6F Ffts T8 & wwa

(b) 6> nf6

{¢) B<n/6

@ T o

T x° +y° = 3x° & R, e srmadfiamd 2

(a) x+y=0
(b) x+y=1
¢) x-y=0

(d) e § ¥ o1 T8

X x+z
y|—= | x+y+2z | g7 ok T: B3 - RS
2x 4y + 3z

& afc a2 7

(8) lafl,1,-1) | e Rl
(b) fa(1,1,0)|aeR
() lee(1,0,-1)|aeR)

(d) e & & o &

A fx)=1+ax, a0, WEd o a9 o=
& fore v &1 g # 2

(a) -2
(b) -1
oy 1
(d) 2




81.

83.

N-DTQ-K-OCV

What is the equation of the plane which
passes through the z-axis and is perpendicular

to the line x_1 atd =4 7
cosf  sinb 0

fa) x+ytanB =10
(b) xtanB +y=0
(¢) x-ytanB =10
(d xtanb-y=0

What is the set of all points where the second
derivative of the function x | x | exists ?

a) The set of all real numbers

(b) The set of all non-zero real numbers

(c) The set of all positive real numbers only

{d) The set of all negative real numbers
only

Let G be an abelian group under

multiplication and let

H= |x € G: x* = e, the identity]
K=x*:xeG

Which one of the following is correct ?

(a) H is a subgroup, but K is not &
subgroup

(b) K is a subgroup, but H is not a
subgroup

(] Both H and K are subgroups
(d) Neither H nor K is a subgroup

ksinx + 2co8 x
inx + cos x

increasing, then which one of the following is
correct ?

a) k>2
) k=2
el k<l

If fix) = is monotonically

d k<-1

87.

(26 - A)

If f(x) 2 0 and f"(x) 2 0 on an interval I,
then {2

(a) is non-increasing on I

(b) is non-decreasing on I

{e) is not monotonic on [

(d) None of the above

Let f(x) and g(x) be two functions such that

gix) = f(x) + Ax where x € [a, b] and A is a
constant. Il g{x) satisfies the conditions of

Rolle's theorem, then which one of the
following is correct ?
T f(b)—1{a)
b-a
ax i f(b) - fia)
a-b
TR f(b—-a)
b-a
@ ﬁ=f{b]+ﬂa]_
b+ta

What is the value of the derivative of
|x=2|+|x-5|atx=37

(a) =2
(b) 2
e} 3
(d) 0

If one root of the equation
(a-b)x*+ax+1=0

is double that of the other, then what is the

greatest value of b 7

fa) 9/8
(b) 8/9
() —9/8
(d) -8/9




80. IW WO & TEERUT R/}, S o2& F R

PRy XL _¥t2 28 oam )
cos B sin § 1]

(a) x+ytanB =20
(b) xtan @G +y=0
(¢} x—-ytanB =0
(d) xtanB@—-v=0

81 3 wW frgall & wyey aun €, ol B x| x|
w1 g sames Rea § & 7
(a) ¥ avafos s & Iy
(b) w9 YRR awafes dems & wqeEy
(c) %am W o9/AE andae  dERi &

W
(d) Taa T FOTEE adlae  GeHT o
=y

82. WM A G M & sria ew I wE & 3R
TH AT H= x & G: x? = e, Tca9d)
K=Ix*:xeq
frefferdlIshwmad & ?
(a) H 3Tewg 8, wrg K Ivemg 78 #
(b) K 3wemg & =] H Jueg 8 &
(¢) H 3R KIH wang &
(d) sd H3lR 7 & Kgwmg &

83, aR f(x) = KSINX * 2CSX o0 adum B,
2NnX 4+ o8 X
MffEdasdharms s d?

(a) k>2
(b) k=22
) kel
(d) k<-1
N-DTQ-K-OCV

85.

87.

[ 27 - A )

o 3w IR fix)20 3R f(x)20 &, 2
(a) 19X e &

(b) 1 UR SN &
(¢) 19X oot T8 &
@) I ¥ ¥ B T

oA e 6 & e fix) 3R gix) s weR o &
5 g(x) = f(x) + Ax T8 x & [a, b] 3K A U
feri® # | ol g Im9 wiw & ofEy @ &=
o issh o ad & 7

(a) A= f(b)—f(a)
b-a
A f(b) - f{a)
a—-h
fib — a)
( A=
cl b_a
d) A= f(b)+f(a)
b+a

x=3W |x-2|+|x-5| P Jadas & "A
e ?

{a) =2
(b) 2
e} 3
(d) 0

i wfERo (a~-b)x? + ax + 1 = 0 & 0B HW
MEMAFH A, b A AT w7

(a) 9/8

(b) 8/9
(¢) -9/8
(d) -8/9




Consider the following statements :

1. There exist 3 x 3 matrices A, B over reals
such that AB is invertible but either A or
B is not invertible.

2. Let A be a sguare matrix over reals. If
the adjoint of A is invertible, then A is
invertible.

Which of the statements given above is/are

correct 7

fa) 1 only

(b) 2 only

{c) Both 1 and 2

(d} Neither 1 nor 2

89, If z is a complex number, then what is the
locus of amp [z_—_l] ]
z+1 4

(a) Straight line

(b) Ellipse

(c) Hyperbola

{d) Circle

80. If P=[xeR:f(x)=0] and

@ = |x € B : g{x) = 0], then what is

P N Q equal to 7

(a) IxeR:fx)+gx)=0

(b) IxeR:f(x)-glx)=0

(e} (xeB:fix).gkxs=o

(d) ixeR:[FP+[gx12=0

N-DTQ-K-OCV

oL

(28 - A}

—3
Let the unit vectors @ and b be inclined at

an angle 20 (0 < 0 < ) and |& —l_;lc:l.
Which one of the following is correct 7

[ n 5n
0. =1L |
w _'5] [3‘:1}
m = bm
o BT H] enined
{b) nﬁiﬂ] [E'“]

[ = n b5m
(c) _[}. E] U [E' ?]

(d) None of the above

What is the equation of a right circular
cylinder of radius 2 and having its axis along
the z-axis 7

(a) x*+ yﬂ = 4z*

b) x%+y° =222

() x2+y°=4

d x*+y*=2

Which one of the following system of curves is

the orthogonal trajectories of the curves
=a?

(a) r®= ceﬂu
b P =ce®
() r*=ce®
(d) r?=ce®

What is the differential equation of parabolas
having their foci at the origin and axes along
the x-axis ?

(a) y=02x+yyly
(b) y=(2x-yy)y
fc) y=-2x+yy)y
(d) y=—2x+yy) ¥y




88.

90.

N-DTQ-K-OCV

fr=fafes swE w faw #ite -

1, 4 x 3 WUE A, B owifas FEml w59
e ¥ faon £ 5 AB sgrpadig € ooy @
AT B egrsaviy |8 # |

2. WM difsw fm A arafde st w Ry
o e # | 9t A @ wewss sgnewvig
2, @ A g ¥ |

39w weE! § @t wys e #E 2
(a) e 1

(b) ad 2

(e) 13k 2=

(d F@1kad2

afE 2 v whws e @, &
m[z_1]=3mﬁ§ww%?

2+ 1 4

(a) ¥X& 1@

(b) Erdga
(c) aferaae

(d) gw

aeP=ixe R:fix)=0}3k
Q=ixecR:gx)=0& & PN Q f5us ==y
g7

(a) IxeB:fx)+gx)=0
(b) xeR:fx)-gix)=0
(¢} IxeR:fix).gx) =0

(d) IxeR:I[fix)® + gl = 0)

1.

BEI

94,

(29 - A )

T AR, e ey 7@ R b wE @
WO<0<n) Ramad sk |3 - b| <1
tlafefm i as o af &

b om
e
T n 5m |
(b) [E.E:IU(F.‘EJ

() [n. %) u [% Eﬁ"-]

(d) I F 9§ F 78

2-H8 & FEREW (1) 7 Tw, Bew 2 & ooe
-GG AeT DY qHHLOT T E P

(a) x%+y% =4z%

(b) =% +y® =277

() x2+y*=4

(d) =2+y?=2

PR dd s o os asfem, sl 0 = a
o FE@Og wokdl € 7
(a) r“=ceﬁ2

2

(b} 1'2 = II:E-Ell
(e} r? = ce2®
(d) 12 =ce 20

x-378 & Ffee et iR aEfeg uR Rem il e
UReerdl @1 Jiade FHIeROT 71 € P

() y=(2x+yy)y
(b) y=(2x-yy)y
(€) y=(-2x+yy)y
d y=-(2x+yy)y
























