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PAPER 1

Time: 3 Hours Maximum Marks: 180

Please read the instructions cavefully. You are allotted 5 minates specifically for this purpose.

.

"\
INSTRUCTIONS

General:

1. This booklet is your Question Paper. Do not break the seals of this booklet before being instructed to do so
by the invigilators.

2. Blank papers, clipboards, log tables, slide rules, calculators, cameras, cellular phones, pagers and electronic
gadgets are NOT allowed inside the examination hall.

3. Write your name and roll number in the space provided on the back cover of this booklet.

4. Answers to the questions and personal details are to be filled on a two-part carbon-less paper, which is
provided separately. These parts should only be separated at the end of the examination when instructed by
the invigilator. The upper sheet is a machine-gradable Objective Response Sheet (ORS) which will be
retained by the invigilator. You will be allowed to take away the bottom sheet at the end of the
examination.

5. Usinga black ball point pen darken the bubbles on the upper original sheet. Apply sufficient pressure
50 that the impression is created on the bottom duplicate sheet.

Question Paper Format :

The question papet consists of three parts (Physics, Chemistry and Mathematics). Each part consists of three
sections.

Section 1 constrains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE is correck.

Section 2 contains § multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are correct.

Section 3 contains 5 questions. The answer to each question is a single—digit integer, ranging from 0 to 9 (both
inclusive)

Marking Scheme:

For each question in Section 1, you will be awarded 2 marks if your darken the bubble corresponding to the
correct answer and zero mark if no bubbles are darkened. No negative marks will be awarded for incorrect
answers in this section.

For each question in Section 2, you will be awarded 4 marks if you darken all the bubble(s) corresponding to
only the correct answer(s) and zero mark if no bubbles are darkened. In all other cases, minus one (-1) mark
will be awarded.

For each question in Section 3, you will be awarded 4 marks if you darken the bubble corresponding to only
the correct answer and zero mark if no bubbles are darkened. In all other cases, minus one (—1) mark will be
awarded. )
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PART - 1l: CHEMISTRY

SECTION -1
(Only One option correct Type)

This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONLY ONE is correct.

*21. In the reaction,
P+Q——R+S8

the time taken for 75% reaction of P is twice the time taken for 50% reaction of P. The concentration of Q
varies with reaction time as shown in the figure. The overall order of the reaction is

Qle
Ql

Time
(A) 2 (B) 3
o (D) 1
Sol. (D
Owverall order of reaction can be decided by the data given tysy = 2tspn
.. It is a first order reaction with respect to P.
From graph [Q] is linearly decreasing with time, i.e. order of reaction with respect to Q is zero and the rate
expression is r= k [P]'[Q]".
Hence (D) is correct.

22. Consider the following complex ions, P, Q and R
p=[EeE, 7. Q=[V(H.0),]" and R=[Fe(H,0),]

The cotrect order of the complex ions, according to their spin—only magnetic moment values (in B.M.) is

(A) R<Q<P (B) Q<R<P
(C) R<P<Q D) Q<P<R
Sol. {B)

P =Fe* (no. of unpaired ¢ = 5)

Q= V™ (no. of unpaired ¢” = 3)

R =Fe*? (no. of unpaired ¢ = 4)

As all lipands are weak field. hence the no. of unpaired electrons remains same in the complex ion.
p=y/n(n+2) BM.

Hence (B) is correct.
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{ NI, 1.0,
— oty
ﬂ 115 ¢ R

0O 0O
0
@ 1L S
(A) P By Q
(C) R (D) S
Sol. {A,B,C,D)
Cl
®
AL A AICI; (P)
(aromatic )
@ @ |
aromauc
[NII2) C03
<< :b mn 115°C (R) aromatic
Mechamsm

(NH, ), CO; —2—2NH; +CO, + H,0

ﬂ+~ﬂs——»/ﬂr—%ﬂ€o REe'S
0O 0 NH NH,
O © CH; N

(ar{]matic)

* oo
OH
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35. Benzene and naphthalene form an ideal solution at room temperature. For this process, the true statement(s)
is(are)
(A) AG is positive (B) AS,, ., is positive
(C) AS.&urmumling.\ =0 (D) AH=0

Sol. (B,C,D)
For ideal solution, ASygem> 0
AS.\.urmunding =0
AI—Irni.\ting =0

SECTION-3 (Integer value correct Type)

This section contains § questions. The answer to each of the questions is a single digit integer, ranging from 0 to 9.

(both inclusive).
*36. The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the de Broglie wavelength
of He gas at —73°C is “M” times that of the de Broglie wavelength of Ne at 727°C. M is
Sol. (5)
Since, Aot o0 (since K.E. « T)
" mv J2MKE ' o
1
= Ao ——
NMT

For two gases,

M M Ty _J@Xmm
) M, T 4 200

1k "l

e

37. EDTAY is ethylenediaminetetraacetate ion. The total number of N — Co — O bond angles in [Co(EDTA)]l’
complex ion is
Sol. (8)

0

0
Total no. of N —Co — O bond angles is 8.
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PART - lII: MATHBEMATICS

SECTION — 1 : (Only one option correct Type)

This section contains 10 multiple choice questions. Each question has lour choices (A), (B), (C) and (D) out ol
which ONLY ONE is correct.

x+2 v+l 2

41. Perpendiculars are drawn from points on the line P —i to the plane x + y + 2 = 3. The feet of
perpendiculars lie on the line
x y-1 z-2 x y-1 z-2
Ay —=2—— By —=——=
) 5 8 -13 ®) 2 3 -5
v_y-l_z-2 x_y—-1_z-2
(C) ===—"= D) ==<—=
4 3 =7 PR 5
Sol. (D

Any point B on line is (2A -2, -A -1, 34)
Point B lies on the plane for some &
S RA-2D)+(-A-1)+30=3

= dr=6= A:l = Bz(l. _—5 —j
2 2 02

The foot of the perpendicular from point (— 2, — 1, () on the plane is the point A (0, 1, 2)

= DR. ot AB= {1. _—27, %j =(2,-7.5)

Hence R A
2 7

*42. For a > b > ¢ > 0, the distance between (1, 1) and the point of interseetion of the lines ax + by + ¢ = 0 and
bx + ay + ¢ = is less than 242 . then
(Ada+b—-c>0 (Bya—-b+c<(
Cla—-b+c>0 MDa+b—-c<0

Sol. {A) bx+ay+c=10
For point of intersection (a— b)x; = (a —b)y;
—> point lieon line y=x .....(1)
Let point is (r, r)

Ne—1D7+G-1F <242

L)< 242 ) 0 (0, 0)
=>Ir-1l<2 (r‘r)

—l<r<3

= (-1, —1) lies on the opposite side of origin for both lines -1, -1
==-a-b+c<(

—a+b-¢c>(

ax +by+c=10 y

43. The area enclosed by the curves y = sinx + cosx and y = Icosx — sinxl over the intetval {0 ;} is

(A) 4(v2-1) ®) 2v2(v2-1)
() 2(J§+1) (D) 2J5(JE+1)
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Seol. (B)

y=sinx+cosx = ﬁsin[x+%}
¥a =2 sin [E— x]

T

| A

:Area__[((s‘mercoqu (CO‘;folnx)thrI((‘ilnX+C0§x) (3in x —cosx ) )dx

4

=4-242

BB Four persons independently solve a certain problem correctly with probabilities . Then the

o Y
:-o|.—

L
4’

1
%
probability that the problem is solved correctly by at least one of them is

235 21
A) == By “—
(#) 256 ®) 256
3 253
C) — D) =—
© 256 ) 256
Sol. {A)

Piat least one of them solves correctly) = 1 —P(none of them solves correctly)
[ 1 1 3 7) 235
=] — == = =
2 4 4 8 256

1 2 2 2 2 2 2’
*45. Let complex numbers @ and — lie on circles (x — Xg)” + (¥ — ¥o) =1 and (X — Xq)" + (¥ — o) = 47,

o
respectively. If zg = x, + iy, satisfies the equation 2z = + 2, then lad =
1 1
(A) ﬁ (B) 2
1 1
C)y — D) —
()] NG D) 3
Sol. {C)
OB =lal
1 1
OC -7
& o
In AOBD
cosb = —|z°|2 i |u|2 —r*
2]zo||od
In AOCD
|2, |2 + % — dr?
cosf = | 3
2|20|H
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Sol.

*49.

Sol.

0.

Sol.

(C) R Q
i ] k
, e — | T
Area of base (PQRS) = E|PR><SQ| =5p 2 o, B, ¥)
| -3 -4
S P

= %|—10i+10j—10£| =5fi-j+K/=5v3

I 1-2+3 2
Height = proj. of PT on i— j+k = =—
g proj J |T{ \E

Volume = (Sﬁ)(i] =10 cu. units

3

23 H
The value of cot [Z cot™! {1 + z ZkD is
k=1

n=l

23 25
(A) > (B) ETY

23 24
) — D =
(C) o D) 3
(B)

co{icot_' (n® +n+l)]

n=l
= n+l—-n
—1 -
Col[nz;lan [l+n(n+l)]]

—r Cot| tan —||=—-
25 23

A curve passes through the point [1 %] . Let the slope of the curve at each peint (X, ¥) be

L4 sec {l] . X > 0. Then the equation of the curve is
X X

x

Z

(A) sin [1] = logx+% (B) cosec (lj =logx+2
e

() scc[ﬁ] =logx+2 (D) cos (—] =log x+E
X

(A)

dy v b

==+sec=.Lety=wvx
dx x X

dv  dx
SeCY X

d
Icos vdv = I—x
X

sinv=Inx+c¢
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h

0 —=h DX =
X

ACh) = area of APQR = — = P} < RT

= %x%x/ﬁl—hz X (x;—h)= E]

ta | —

JEHADVANCHD )2013-Paper 1-PCM-25

2—2(4—h?)‘ﬂ
—V3(a+207)

NS e -\M—h2 which is always decreasing

4

50 A; = maximum of Ath) = % ath= !

i
A> = minimum of A(h) = 3 ath=1

50 iA] —8A.= ix4SJ§—8-E =45-36=90.
J5 J5 2

LE &
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