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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
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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.
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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,
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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)
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-
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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
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