& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



& eVidyarthi

FREE Education

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



T

eVidyarthi

FREE Education

JEEADVANCED)2013-Paper 2-PCM-9

SECTION - 3 (Matching List Type)

This section contains 4 multiple choice questions. Each question has matching lists. The codes for the lists have

choices (A), (B), (C)and (D) out of which ONLY ONE is correct.

17.

Sol.

*18.

A right angled prism of refractive index p, is placed in a
rectangular block of refractive index p,, which is surrounded by a

medium of refractive index p,., as shown in the figure. A ray of
light ‘e’ enters the rectangular block at normal incidence.
Depending upon the relationships between 1, 1, and pg, it takes
one of the four possible paths ‘ef”, ‘eg’, ‘eh’, or ‘ei’.

Match the paths in List 1 with conditions of refractive indices in List IT and select the correct answer using

the codes given below the lists:

List [ List I
Pole—f L lw> 2w
Qle—g 2. | poy> ) and po>py
R |e—h 3ol m=p
S. |e—i Al cm <2 wandp>p,
Codes:
P Q R h)
(A) 2 3 1 4
(B) 1 2 4 3
) 4 1 2 3
(D) 2 3 4 1
(D
P.2(2); Q>3 R 8. ()
P. M2 My... (towards normal)
Ha> Hy -.. (away [rom normal)
Q. Ky = M. (No change in path)
Z1=0= <r=1{0on the block.
R. (VRN V. (Away from the normal)
o> Ui ... (Away from the normal)
1 . . 1y . .
X—==L,8iNr = sinr= . Sincesinr< 1 = <J§
i N Mo \Ellg H Ha
1 3
S, ForTIR : 45°>C =5ind5>sinC = —=>22 5y, > 2,
\E Ly

Match List I with List II and select the correct answer using the codes given below the lists:

List I List I
P. | Boltzmann Constant 1. | [ML'T"
Q. | Coefficient of viscosity 2. | iMLTTN
R. | Plank Constant 3. | IMLT K
S. | Thermal conductivity 4. | [IMLT K"
Codes:

P Q R S
(A) 3 1 2 4
(B) 3 2 1 4
) 4 2 1 3
5] 4 1 2 3
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Sol. (C)
P.5d); Qo2; R3S >3
F. KE= %KT = [ML'T’1=K'[K] =K'= [ML’T’K"]
Q. F=6rmmpry = [MLT ]1=nlLILT" = n=[ML'T"|
R. E=hf =  [ML’T7|= % = h=[MLT"
. dQ _KAMT) ML T]  k[L*][K]
) dt Ax [T] [L]
K'= [MLT?K™!
*19. One mole of mono-atomic ideal gas is taken P

along two cyclic processes E-F—-G—E and =
E—»F—>H->E as shown in the PV diagram.

The processes involved are purely isochoric,
isobaric, isothermal or adiabatic.

P, % € - {3

E n i

HW
L
¥

Match the paths in List I with the magnitudes of the work done in List IT and select the correct answer using
the codes given below the lists.

List I List I

P. | GHE 1. | 160 PyV, In2

Q, G—>H 2. 36 P(]V{)

R|F>H 3. | 24 PyVy

S.|F->G 4. | 31 Py Vy
Codes:

P Q R h)
(A) 4 3 2 1
(B) 4 3 1 2
() 3 1 2 4
(D) 1 3 2 4
Sol. {A)
P.>{); Q>3 R (2); 8.
Apply PV = constant for F to H. P -
(32P) V3" =PaViJ? = V=18V, 320, ek d
For path FG PV = constant
= (SZP(])VU = P(]VG = VG = 32V(; —
Work done in GE =31 PyV, 4 ’
Work done in GH = 24 PV,
ALl wbeat ic
Work done in FH = Jiu —FeVe _ 36P,V, 1 I L
(—2/0) L ! >
Vo BV kLT 2
Work done in FG=RT In V—G
Vi
= 160P(]V(]]I12.
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20. Match List I of the nuclear processes with List II containing parent nucleus and one of the end products of
each process and then select the cotrect answer using the codes given below the lists:
List [ List I
P. | Alpha decay Ll sostNy...
Q. | B+ decay 2| 35U S5 The+.....
R. | Fission 31 5B oY Pbt.....
S. | Proton emission 4, FpuoFLat..
Codes:
P Q R S
(A) 4 2 1 3
(B) 1 3 2 4
() 2 1 4 3
(D) 4 3 2 1
Sol. ()

P.2(@2); Q2 R > 8. »(3)
FO-P N+"B  (Betadecay)

72U 25t Th+3 He (Alphadecay)
g‘jBi —>é2“ Pb+: H (Proton emission)

Sio Ph _%3!0 La+§3 Rb (lission)
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PART - II: CHEMISTRY

SECTION -1 (One or more options correct Type)

This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of
which ONE or MORE are cormrect.

*21. The K, of Ag>,CrQ,is 1.1 =< 10 2 ar 298K The solubility (in mol/L) of Ag,CrQO,in a 0.1M AgNG, solution
is

(A) L1x10" ® L1x10"
(C) L1x10" D) 1.1=x10°
Sol. (B)

K, =1.1x10" = [Ag" ] [CrO7?
LIx107% =[0.1] [5]
S=LIx10™"

22 In the following reaction, the product(s) formed is(are)
OH
CICL;
© an- .7
CHj
OH O OH OH
OHC., i ~CHO i CHO
CH H;C CHCly H3C CHCl2 CH;
P R s
(A) P(major) (B) Q{minor)
(C) R(minor) (D) S{major)
Sol. {B. D)
OH O OH
CHO
Ell(:lz +
OH
H3C CHCl,
CHjz (Minor) CHj3 (major)

CHCI, +OH ——: CC1, +H,0 +CI°
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OH
@ + BH
CHj3
<5 | o
CCl
2 CHCl2 i CHO
+ :CC]2 —> H - &)
CHj3 CH3 CH3 (major)
@‘ h Q ) @

CH;3 *CCly HaC CCl CHCl7 (minor)

The major product(s) of the tollowing reaction is (are)

wjueulis Bro{3 .4} equivalents } 9
> !

A

/)

SO3H
OH OH OH
Br Br Br
Br Br Br Br
S03zH Br Br SO;3H
P R )
(A) P B Q
(C) R D) S

Sol.  (B)
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@ Bra{?mul\.ll.enu. \@/

SO3H
(Q)

24, After completion of the reactions (I and II), the organic compound(s) in the reaction mixtures is(are)

O

Reaction I : H3C CHs _ Bujimul

amueusd NaO11

(I_Dmul)
8]

R [' ]]: Bro {10 ral}
eaction H;C CH3 —U}W"
(l.Omul)

oMo J\ )L J\ J§

CBry BrC CBry BrH,C

P

(A) Reaction I: P and Reaction I : P

(B) Reaction I: U, acetone and Reaction II:(}, acetone
(C) ReactionI: T, U, acetone and Reaction I : P

(D) Reaction I: R, acetone and Reaction II : S, acetone

Sol. (C)
Solve as per law of limiting reagent.

0 TN N
I PEN

CHS =1l

CHBr  HC ONa

B + BICH——C

25. The correct statement(s) about O is(are)

CHBrg

(A) O-O bond lengths are equal. (B) Thermal decomposition of O; is endothermic.
(C) O, is diamagnetic in nature. (D) O has a bent strucmure.

Sol. (A, C,D)

O/\
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*32. In the following reaction sequences V and W are, respectively

Q ||2;Ni v

AL {anhedrous }
+V st

I Z0—1e 1L
1||‘|;v0J »W
A B
(A) O (B) CH,0H
[ and
o and CH,OH
¥ W
v ° W o
© 0 ™ omc
1 and
o and CH,OH CH,OH
v w
v ° w
Sol.  (A)

cpEsop

C C
[l

+
O:OZO 0
o
=0

I oH”
5!

O

Paragraph for Question Nos. 33 to 34

A fixed mass ‘'m’ of a gas is subjected to transformation of states from K to L to M to N and back to K as shown in
the figure
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(Q) O,(g)+2H,0+4e” —>40H E° =040V e (i)
2H,0——0, (g)+4H" +4e-  E*=-1.23V .. (i)

So -fI-HEO\:“-‘-I-H+ +4C_)H ... (1i1)
E* for II™ reduction = 0.40 — 1.23=-0.83 V.
(R) AG; =AG® +AG®

™ i} {cuic} {cu™ icu)

“2XFEY e, = DX FEL o H(CIXFXEL )

cuiCu C Cut

+AG"

Crer?

(S) AGY. =AGY

oty ortcr

—1xF=xE"

oo

=04V.

=—3x% F>-<Ez,rﬂwr + (_2)‘ FXE?"IO'! )

T

1+
= E” .
Crcet?

Educational Material Downloaded from http://www.evidyarthi.in/
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



» eVidyarthi

FREE Education

JEE{ADVANCED)2013-Paper 2-PCM-23

PART - lll: MATHEMATICS

SECTION —1 : (One or more option correct Type)

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

(1.:: L +...+n”) I
41. For a € R (the set of all real numbers), a = —1, lim — =—.
a2 (n+ 1)‘ [(na +1+ (na+ 2)+..+(na+ n):| ol
Thena=
(A)5 By 7
—15 —17

C)— D) —

() > D) >
Sol. (B,D)

1
Ixadx
2 2
Required limit = —_ = =—
= ! (2a+1)(a+1) 120
I(a +x)dx
0
=a="Tor —E.
2

*42. Circle(s) touching x-axis at a distance 3 from the origin and having an intereept of length 247 on y-axis is

(are)

(A X +y —6x+8y+9=0 B)x +y —6x+7y+9=0

(O +y —6x—8y+9=0 D) x> +y —6x—Ty+9=10

Sol. (A), ()
Equation of circle can be written as
x=3V+y +A(y=0
Sx+y —6x+ Ay +9=0.
Now, (radius)’ =7+ 9= 16
= 9+l——9 =16
4
S A =64 = A=28.
. Equationis x>+ y° —6x £ 8y + 9=10.

43. TwolinesL, ' x=35, X _ = andL,: x =0, 22 are coplanar. Then o can take value(s)
j—ao 2 -1 2-a
(a1 (B) 2
()3 D)4
Sol. (A, D)
x—=5 y-0 -0
0 - -2
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*52.

Sol.

Tf chord PQ subtends an angle 9 at the vertex of y* = dax, then tan® =

(A) %ﬁ ®) ’Tzﬁ
©) 25 D) =45
3 3

(D)

Angle made by chord PQ} at vertex (0, 0) is given by

lane—[
I

E+21 2[1+t]
t _ At _ ;ZJE
3

-4 -3

Paragraph for Questions 53 and 54

Let S=8, mS> ™S5, where

¥53.

Sol.

*54.

Sol.

S =lzel lzZl«4}, 8 =:eC:Im LJL >0y and S;={ze C:ReZ>0}
-3
Arecaof S =
10n 207
(A) — (B) —
3 ]
6w 2
(C) — (D) —
3 3
(B) y 3 =0
Area of region 8, ™ S» m 83 = shaded area
x4 4«
= +
i /S
a
=43E{l+l}
4 6
_2n
]
min|l -3 —zg|=
S
2-3 2443
A B
(A) 5 (B) >
-3 3+43
(C) —— (D)
2 2
(C)
Distance of (1, -3) from y+s/3_;x =0
—3+3x1
>  —
2
3-43
=
2
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T . .
R — cos [Z_ x)cos 2x + 5N X 8in 2x sec x

. T
= €05 x5In 2x sec x +Co8 [E+ x]cos 2x
b T . . .
{cos[zf xjfcos[z+ xﬂcos 2x = (cos X 8in 2X —sin X sin 2X) sec X

2 . . .
Tsmxcos 2x = (cosx —sin x)sin 2x sec x
2

stinxcos 2x = (cosx —sinx)2sin x
1 1

= - =
JE cosx+s8inx 4

SCC X :SCCEZJE

S - cot(sin~'Vi—x2)

x
coluﬁﬁ
Lan_'(ng):q)
Sintb:x—Jg

Jox2+1
x X'Jg

:) — T —

Ji—x? Jext 41
6x°+1=6-6%
12x*=5

[5 1\/?
rT=, 00— = —,]—
12~ 2¥3

¥58. Aline L : y = mx + 3 meets y-axis at E(0, 3) and the arc of the parabola y2 = 16x, 0 =y < 6 at the point
Fixy, yo). The tangent to the parabola at F(xp, o) intersects the y-axis at G(0, y;). The slope m of the line L
is chosen such that the area of the triangle EFG has a local maximum.
Match List I with List II and select the correct answer using the code given below the lists :

List — I List — 11
P ms= 1 1
2
Q. | Maximum area of AEFG is 2. 4
R. Yo = 3. 2
S. |y = |1
Codes:
P Q R )
(A) 4 1 2 3
(B) 3 4 | 2
) 1 3 2 4
(D) 1 3 4 2
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Sol.

59,

Sol.

(A)

Al =23 — 40

For max. A(t), t= %

D m=

= A(t

1

| —lq units
)max._2 54 '

yo=4dandy,; =2

Match List I with List I and select the correct answer using the code given below the lists :

List — 1T List —1I
P. | Volume of parallelepiped determined by vectors ab 100
and ¢ is 2. Then the volume of the parallelepiped
determined by vectors 2(c?xf;).3(!;x5) and (Exﬁ) is
Q| Volume of parallelepiped determined by vectors 4, b 30
and ¢ is 3. Then the volume of the parallelepiped
determined by vectors 3(51+5),(5+E) and 2(¢ +a) is
R. | Area of a triangle with adjacent sides determined by 24
vectors & and b is 20. Then the area of the triangle
with adjacent sides determined by vectors (2{?+35)
and (&—f;) is
S. | Area of a parallelogram with adjacent sides determined &
by vectors 4 and b is 30. Then the area of the
parallelogram with adjacent sides determined by vectors
(&+!;) and & is
Codes :
P Q R )
(A) 4 2 3 1
(B) 2 3 1 4
(<) 3 4 L 2
(D 1 4 3 2
©)

Ll +38) <G —5)]
2
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Sol.

%|_z(5xa)_3(axs)|
E><40= 100
2

S - |axb|=10
= |(5+B)x ﬁl = |Bxﬁ|:30

Consider the lines L, @ 1—_1:1: i+3 L,: 14 = y+3 = a+3
2 -1 1 1 1

*3x + 5y — 62 = 4. Let ax + by + ¢z = d be the equation of the plane passing through the point of

intersection of lines L, and Lo, and perpendicular to planes P, and Ps.

Match List I with List I and select the correct answer using the code given below the lists

and the planes P, : 7x +y+ 22=3, P,

List — I List — I
P. a I. 13
Q. b 2. -3
R. c= 3. 1
8. |d= 4. | -2
Codes :
P Q R h)
(A) 3 2 4 1
(B) 1 3 4 2
() 3 2 1 4
(D) 2 4 1 3
(A)
Plane perpendicular to P, and P has Direction Ratios of normal
ik
7 1 2|=-16i+48j+32% (D)
i 5 -6

For point of intersection of lines

Cu+ 1L -4 -3=0u+4 0-3,20-3)
:;"27&.]4'1:;&.24'40!'27\.]—7&.3:3
—;\.]:7\.2—30r7\.]+)\.g:3

237\4:2., )Lg:]

- Pointis (5, -2, - 1) .. (2)
From (1) and (2), required plane is
—1(x-9+3F+2)+2@+1)=0

or —x+3y+2z2=-13

x—3y—-2z=13
=a=1l,b=-3,c=-2,d=13.
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