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INSTRUCTIONS

Question paper format:

1.

The question paper consists of 3 parts (Part | Mathematics, Part II: Phy
Part 1ll: Chemistry. Each part has 4 sections.
Section | contains 9 multiple abice questions. Each question has 4 choices (A), (B), (C)

(D), out of whichonly one is correct.

Section Il contains 4 questions. Each question contains STATEMENAssertion) and
STATEMENT-2 (Reason).

Bubble (A) if both the statements are TRWHAd STATEMENT2 is the correct explanation
of STATEMENT-1.

Bubble (B) if both the statements are TRUE but STATEMERTis NOT the correct
explanation of STATEMENTL.

Bubble (C) if STATEMENT-1 is TRUE and STATEMEN®R is FALSE.
Bubble (D) if STATEMENT-1 is FALSE and STATEMEN™R is TRUE.

Section lll contains 2 paragraphs. Based upon each paragraph, 3 multiple choice que
have to be answered. Each question has 4 choices (A), (B), (C) and (D), d
whichonly one is correct.

Section IV contdans 3 questions. Each question contains statements given in 2 colu
Statements in the first column have to be matched with statements in the s
column. The answers to these questions have to be appropriately bubbled
ORS as per the instructis given at the beginning of the section.

Marking Scheme:

1.

For each question iBection |, you will beawarded 3 marksif you have darkened only the
bubble corresponding to the correct answer zard mark if no bubble is darkened. In all
other casesninus one { 1) mark will be awarded.

For each question iSection Il, you will beawarded 3 marksif you darken only the bubble
corresponding to the correct answer asao mark if no bubble is darkened. In all othe
casesminus one { 1) mark will be awarded.

For each question iBection lll, you will be awarded 4 marks if you darken only the bubble
corresponding to the correct answer aao mark if no bubble is darkened. In all othe
casesminus one { 1) mark will be awarded.

For eachquestion inSection 1V, you will be awarded 6 marks if you darken. ALL the
bubbles corresponding ONLY to the correct answeawarded 1 mark each for correct
bubbling of answer in any rowNo negative mark will be awarded for an incorrectly
bubbled answe.
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SOLUTIONS TO IIT -JEE 2008
MATHEMATICS : Paper -1l (Code: 0)
SECTION T |

Straight Objective Type

This section contains 9 multiple choice questions. Each question has 4 d#gicéB), (C) and D), out of
which ONLY ONE is correct.

Note:

*1.

Sol.:

Sol.:

*3.

Sol.:

Questions with (*) mark are from syllabus of class XI.

A particle P starts from the pointzy =1+2i , wherei =+/- 1. It moves first horizontally away from origin by 5 units and
then vertically away fronorigin by 3 units to reach a poird . From z; the particle moves/2 units in the direction of the
vector E+ F and then it moves through an angge in anticlockwise direction on a circle with centre at origin, to reach a

point z,. The pointz, is given by

(A) 6+7i (B) -7+6i (C) 7+6i (D) -6+7i
Zy = ei p/2 Zz=| 6+7i 7+ 6i
7+6i -

"¢ 2=(6+5)

Z, =-6+7i (1+2)

Correct choice: (D) p/d 5 units 6+3

2

be given byg(u) = 2tan‘1(e”)- % . Then,gis

oo

Let the functiong: (- =, =)- %,%

vo?d;\)

(A) even and is strictly increasing (g, =)

(B) odd and is strictly decreasing (n g =)

(C) odd and is strictly increasing {p 5 =)

(D) neither even nor odd, but is strictly increasing-iny =)

g(u):2tan'1(e“)- %

u
gi(u): 282 >0 Y gu) is increasing function
1+e™
(- u)= 2tan‘1(e'“)- % :Zcot’l(e”)- %:22%- tante! - 2tante" =-g(u)
¢

|- OOt
N T
N (o

g(u) is odd function
Correct choice: (C)

Consider a branch of the hyperboi - 2y2 - 2/2x- 4-\/Ey- 6=0 with vertex at the poinA. Let B be one of the end
points of its latus rectum. € is the focus of the hyperbola nearest to the p&ithen the area of the triangd8Cis

® 1-\/2 8) 2-1 (C)1+\/% ) §+1
(X‘ ‘/5)2 ; (y"‘/E)z =1; a=2b=42, e=\/§
4 2 2

2
Areaof D:Ea(e- 1) b” :\/E_ 1
2 a 2

Correct choice: (B)
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Sol.:

*5.

Sol.:

Sol.:

The area of the region between the curyes 1+sinx andy= fl' SNX hounded by the lines= 0 andx =P s
cosx cosX 4

V2-1

J2-1
A) ﬁ +t2t1-t2 dt (B) ﬁmmlﬁdt
2+l 2+1
©) nll_r e (D) nﬁ—r e

P4 5 ~ Py 3
~a/ sinx \/1- sinx 9 _ & tar(x/2)+1  [1- tar(x/2) 8 ux
ng cox © p(; 1- tar(x/z) 1+tar(x/2)9
p/4 L .
_ ~ 2tar(x2) dx xa_.. % 028X

ae—gllx dt
1- tarf(x/2) ¢ ¢2+

2-1
- A 4t dt
o L+t?N1-t?

Correct choice: (B)
Consider three points P=(— sir(b- a), - cosb), Q=(coib- a), sinb) and R=(cos(b- a+q), sir(b- CI)) where

O<a, b, q<%Then

(A) Plies on the line segmeRQ (B) Qlies on the line segmeRR
(C) Rlies on the line segme@P (D) P, Q, Rare norcollinear
1 1 1

ConsiderD=|- sin(b- a) coib- a) co{b- a+q) . Now, C3- C3- (Cl sing+C, cosq)
- codb sinb sin(b- q)

1 1 1- (sinq+cosq)
D=|- sin(b- a) cos{b- a) 0 = (1- (sinq+cosq))(cos{23- a)), 0
- cod sinb 0
' Points are non collinear.

Correct choice: (D)

An experiment has 10 equally likely outcomest A andB be two norempty events of the experiment.Afconsists of 4
outcomes, the number of outcomes Batust have so tha& andB are independent, is

(A)2,40r8 (B)3,60r9 (C)dor8 (D)5 or 10
Given thatn(S)=10; n(A)=4
For independent evenrl‘(%g;) = :7(2%3 :7(3
¥ n(s).n(A%B)=n(A).n(s)
10 n(A&£B)=4.n(B)
Y 5.n(AZ&B)=2.n(B)
Y n(B) can be only 5 or 10 r((A/EB) n(B) being integers)
Correct choice: (D)
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7. Let two noncollinear unit vectorsi and lE form an acute angle. A poiRtmoves so that at any tintehe position vector
OP (whereOis the origin) is given bykcost +[sint . WhenP is farthest from origirD, letM be the length oDP and
be the unit vectoalong OP. Then

(A) Ez‘i’“g and M :(1+Et%% (B) E:é‘g and M :(1+Et%%
+ -

(C) Ez% and M :(1+2£§% (D) Ezé'g and M :(1+2£§%
+ -

%)
oP

Sol.: |i]=

: ‘a:’)‘:‘&:osﬁt?sint‘
max
Y] ) e
‘OP‘ =sin’t + cot + 2&bsint cog

=1+ &5

2]
oP

{
(s

. . 1. &+ . .
Maximum occurs whesint =cos =— i.e,, %ﬁ Hence unit vector along this js-
2

V2

+
+

91

Correct choice: (A)

X - X
8. Let | = Y ¢ dx J= R ¢ dx. Then, for an arbitrary consta@f the value ofJ - | equals
ax L R

+e?X +1
A 54X 2X o) A 42X X o)
(A) 1|09M8+C (B) 1|ogw8+c
2 6’?64x+62x +19 2 SﬁeZX_ ex +19
A A2X X o] A 4% 2X o)
(©) 1 M&C (D) 16 M&.C
9 2X X (0] 9 4x 2X (0]
2 8%+e+1+ 2 8%-9 +19
e3x_ e* «
Sol.: J-1 :rﬁ“' dx (Let e* =t
4X+62X+1 ( )
A 15
=N (tz'l) dt= ”‘%- e let t+==u; "é 1gdt—du
 Ee rg 1 t & 127
+-0 -1
¢ t=
1
ex+—-1 2 2
- apcX _ X 0
NSU :1| _U 1 :E]n € +C:l|n > € +10 C
Nz 7 2" w2 ex+ix+l 2 ®+ef+12
€

Correct choice: (C)

9. Let g(x):log f(x) where f(x) is a twice differentiable positive function ({0, n) such thatf(x+1): xf(x) Then, for

N=123 ... , giiéaé\l +lg- giiéejlgz
2+ c2+
£ 1.1 1 f £ 1.1 1 f
A) - 41+ +—+ B) 4j1+=+——+...4——
* '; 9 25 (2N-1)2Lf,l ® '; 9 25 (2N-1)2§
(C)-4?1+—+i+ ...... + 1 23 (D) 4fl+—+—+ ...... + 1 ZE
25 (2N +1) § (2N +1) 7
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Sol.: gi(x)= .fix) andlnf(x+1)=lnx+lnf(x)

X
gii§e3—g- gngégz- !
¢2+ g2+ (12
256 230 1
gilts.0- gii 0=- ——
¢2+ " g2+ (32)
é é é
é é
s 15 & . 1
gllgN +—8- gigN- —0=-
2+ "¢ 2+ 3 1f
aN- =0
c 2=

Correct choice: (A)

SECTION T I

ReasoningType
This section contains #easoning type questions. Each question has 4 choices (A), (B), (C) and (D), out ofDhii¥h
ONE is correct.

*10. Suppose four distinct positive numbers;, a,, ag, a4 are in G.P. Letb; =g, b, =b; +a,, by =b, +a; and
by =bs+ay,.
STATEMENT- 1: The numbersy, b,, bs, b, are neither in A.P. nor iG.P.
and
STATEMENT- 2: The numbersy,, b,, bs, by are in H.P.

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f{@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explaation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Sol.: Leta, =a;.r, ag :al.r2 and a, :al.r3, wherer , 0 and 1

Thusb, =ay, by =a,(1+r), b3:a1(1+r+r2) and by, :altL+r+r2+r3)

e .
T% Y by, by, by donotformanA.P.
i
-b 1-1- - 1 .
Now by-bp 'al( r) 5= r2 :l, {ﬂ Y by, by, by donotformanG.P.
b, - bs al((’Hr-l-r-r) -r?2 1’ iby
{% Y by, by, by donotformaH.P.
I B3

Correct choice: (C)
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*11. Leta, b, c, p, doe real numbers. Suppaoseb are the roots of the equatiot? +2px+g=0 and a, % are the roots of the
equationax? + 2ox+c=0, whereb?T {-1, 0, I} .

STATEMENT- 1: (p2 - q)(b2 - ac)2 0.
and

STATEMENT-2: b, paorc, ga.

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2is a correct explanation f@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Sol.: b2 :m:%, 1, -1andO0
None ofa andq can be zero andq, ¢, aq, -c
Sincea is the common root, hence
a’+2pa+q=0 é (i ) and aa’+2ba+c=0¢é (i i)
From equation (i) and (i)Y Z(ap- b)a +(aq- c):O
For a definie value ofa, ap- b, 0; \ ap, b.i.e., statemer? is correct.

Since nature o andb is not given andy, b, ¢, p, g/ R. It meansa andb both will be real simultaneously or noeal
simultaneougl.

Therefore discriminants of both given equation will be of same sign.

D,.D,20
4(p2- q).4(b2- ac)2 0Y (p2 - q)(b2 - ac)2 0
\ Statementl is also correct, which can not be explained by statethent

Correct choice: (B)

*12. Consider Ly : 2x+3y+p- 3=0; L,:2x+3y+ p+3=0, wherepis a real number, and: x? + y? +6x- 10y +30=0.
STATEMENT- 1: If line L is a chord of circleC, then lineL, is not always a diameter of ciraz
and

STATEMENT- 2: If line L; is a diameter of circl€, then lineL, is not a chord of circl€.

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f{@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1 is True STATEMENT- 2 is False.
(D) STATEMENT-1 is FalseSTATEMENT- 2 is True.

Sol.:  Centreof the circle is(— 3 5)
Radiusy = 2

Distance betweeme given Iines% °1.8<r (greatest limiting distance between a diameter and a chord)
13

Correct choice: (C)
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13.  Letasolutiony = y(x) of the differential equation/x? - 1 dy- y\/y2 - 1dx=0 satisfy y(2) = % :
STATEMENT-1: y(x) = se@sec!x- %8.
(; -
and
STATEMENT- 2: y(x) is given by1 :2—‘/5- 1- iz .
y X X

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

: 1 = 1 = :i v :B_E:_B
Sol.. secl(y)=sect(x)+c. At x=2,y i Y ¢ 6 36
y:seésec'l(x)- Eg
c 6+
¢ Llocokect() Lasipectp)l v 0 L-¥B,1f 1
Y y-co#ec (x)) > +5|n(sec (x)).2 Y VRETRE
Correct choice: (C)
SECTION - 1il

Linked Comprehension Type

This section contains RaragraphsBased upon each paragraph, 3 multiple choice questions have to be an&aered
guestion has 4 choices (A), (B), (C) and (D), out of widtiLY ONE is correct.

Paragraph for Question Nos. 14 to 16

Consider the functionf ( a, n)- ( a, u) defined byf(x):xz_—aXJrl, O<a<2.
X< +ax+1
14.  Which of the fdlowing is true?
A) (2+a)? fiil)+(2- a)? fii- 1)=0 B) (2- a)* fii))- (2+a)? fii- 1)=0
©) fi)fi(-1)=(2- a)? D) i)t - 1)=- (2+a)?
Sol.: f(x):xj_—aXﬂ; O<ax<2
X< +ax+1
f i(X): Za!X2 - 1!2
(x2 +ax+1)
(x2+ax+1)2fi(x)=2a(x2- 1) Y (x2+ax+1)2 fii(x)+2(x2+ax+1).(2x+a). f i(x) = 4ax é (i)
From x=-1in equation (¥ (2- a)* fii(- 1)+0=-4a e(ii)
From x =1 in equation (i)¥ (2+a)? f ii(1)+0=4a é(iii)

Adding equation (i) and (i)Y  (2+a)? fii(1)+(2- a)* f ii(- 1)=0
Correct choice: (A)
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15.  Which of the following is true?
(A) f(x) is decreasing orﬁ- 1, 1) and has a local minimum st 1

(B) f(x)
©) f(x)

(D) f(x) is decreasing OIﬁ- 1, 1) but has neither a local maximum nor a local minimum-=at.

is increasing or(- 1, 1) and has a local maximumsat 1

is increasing or(- 1, 1) but has neither a local maximum nor a local minimum=at.

2a
%a(+1+ag . Tl"..{:;_}(g’_l)_ _____
¢ X - \/-

Correct choice: (A)

Sol.:  f(x)=1-

16. Let g(x)= !)—1‘17 dt. Which of the following is true?
x) is positive on(— a, O) and negative OIﬁO, n)

—~

(A) gi
(B) gi
(C) gi
(D) gi

—_

x) is negative or(- =, 0) and positive or{0, =)
)

—_

x) changes sign on botl(r a, 0) and (0, n)

—~

x) does not change sign ¢no, n)

Sol.: g(x): ( ) dt; \ gl(X) — f i(eX ).eX _ 2a(62x _ 1)ex _ 2aex e2X 1

0 +t? 1+ (ex)2 (ezx +ag* +1)2 (1+ ezx) 1+e> (ezx +ag’ +1)2

Now gi(x)>0 for €*-1>0 Y x>0

gi( )<0 for e*-1<0 Y x<0
Correct choice: (B)

Paragraph for Question Nos. 17 to 19
Consider the lines
X+l _y+2 _ z+1, L L X- 2:y+2:z-3
| 2 3

17.  The unit vector perpendicular to both and L, is

@ - Fr7fe7E ®) -E 7FsE © - E+7F+5E o7 7E E
V99 e 5/3 /99
FEFE ) ) o
Sol.: Vector perpendicular to both; andL, is=°|3 1 2|=°[H3- 4)+ H2- 9)+K6- 1] =°[- & 7F+5&
123
a4 _ £ SE.EQ & E JE
Unit vector perpendicular tb, and L, is ° 2 F 7Frsk 8:"; F 7]5+5|E§
g\/12+72+52 PO 5/3 9
Correct choice: (B)
18.  The shortest distance betwekp and L, is
(%) 0 )L © 2 S
NE] J’ J’
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; Esfs%((- L- 2 2+ Fe(1- 3)@‘;

+3- 20

53

17

5/3

Sol.:  Shortest distance betwee¢n and L, is

Correct choice: (D)

19.  The distance of the poir(lL 1, 1) from the plane passing through the p(ﬁnﬂ, -2 - l) and whose normal is perpendicular
to both the lined; and L, is

2 7 13 23
A — B) — C) —= D) —
(A) = (B) = © = ®) =

Sol.: Equation éplane is- 1(x+1)- 7(y+2)+5(z+1)=0
-X-7y+5z-10=0

Distance of (1, 1, 1) from x- 7y+5z-10=0 is oL 7+5-10)_ 13
12472482 | 75
Correct choice: (C)
SECTION - IV

Matrix - Match Type
This section contains 3 questions. Each question containgnetate given in two columns which have to be matched.
Statements irColumn | are labeled as A, B, C and D whereas statemer®oiomn Il are labeled as p, q, r, and s. The
answergo these questions have to be appropriately bubbled as illustrated itdivénfp example.
If the correct matches are-4, A-r, B-s, Gr, Cs and Dq, then the correctly bubbled 4 x 4 matrix should be
as follows:

00H-

o
®
o
0006

@O0\

0w >

p
®
0
®
®

*20. Consider the lines given by, : Xx+3y- 5=0; L, :3x- ky- 1=0 ard L3 :5x+2y- 12=0.

Match the Statements/ Expression€mumn | with the Statements/ Expressiondolumn Il and indicate your answer by
darkening the appropriate bubbles in the 4 x 4 matrix given in the ORS.

Column | Column Il
(A) Ly, Ly, Ly are concurrent, if (P k=-9
(B) One ofly, Ly, Ly is parallel to at least one of @ __ 6
the other two, if 5
(©) L, Ly, Lg form atriangle, if 0 _E
6
(D) Ly, Ly, Lz do not form a triangle, if (s) k=5
1 3 -5
Sol.: A-s Ly, Ly, Ly are concurrent if3 -k -1 |=0 Y 1(12k+2)- 3(-36+5)- 5(6+5k)=0 Y -13k+65=0
5 2 -12

Y k=5

B-p, q L; andLz are non parallel therefore eithesis parallel toL; or L, is parallel to_s.

_lzg Y k=-9 0|’-E:-_3 Y k:-ﬁ
3 k 2 k 5
C-r For (), (9), (s) no triangle is possible.
Therefore () is the correct match.

D-p,q, s
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*21. Match theStatement/ Expressions @olumn | with the Statement/ Expression @olumn Il and indicate your answer by
darkening the appropriate bubbles in the 4 x 4 matrix given in the ORS.

Column | Column 11

2 (P O
(A) The minimum value of%zzﬂl is
X

(B) Let A andB be 3 x 3 matrices of real numbers, whérés symmetric,Bis | (q) 1
skewsymmetric, and(A+B)(A- B)=(A- B)(A+B). If (AB)' =(- )*AB,

where (AB)t is the transpse of the matriAB, then the possible values lof

are
(C) Let a=logzlogz2. An integerk satisfying 1< 2(' k+3'a) <2, must be lesg 0 2
than
. 3 .. pa (s) 3
(D) If sing=cosj , then the possible values %f?aeq"] - %8 are
c bt
Sol.: A-
y
Y
1l
x (0
X
o o)

Clearlyminimum value does not exist.

B-gs A=A'andB=-B!
Given (A+B)(A- B)=(A- B)(A+B)
A% +BA- AB- B2=A%- BA+AB- B2 Y AB=BA
and (AB) =(-1)AB Y B'A'=(-1¥AB Y - BA=(-1)“BA
Y k is an odd integer. Thereforé& =1, 3.
Cr,s a=logzlog;2 Y log,3=3"?

Given1<2t¥3) <2 v 1<2k3<2 ¥ %<2'k<§ v g<2k<3 Y k=1

D-p, r sing=cosj Y cogz%-qucosj Y %-q:an°j
g .

Y gq°j-P=omp v lE}ag"j-Bg:-Zn,nl'l
2 Pc 2+

So, 28 - 28-0 2.
Pc¢
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*22. Consider all possible permutations of the letters of the word ENDEANOEL.
Match the Statement/ Expressionsdolumn | with the Statement/ Expression @olumn 1l and indicate your answer by

darkening the appropriate bubbles in the 4 x 4 matrix givéhe ORS.

Column | Column 11

(A) The number of permutations containing the wo (p) 5'!
ENDEA is

(B) The number of permutations in which the letter] () 2 x5!
occurs in the first and the last positions is

(C) The number of permutations in whinbne of the| () 7 x5!
letters D, L, N occurs in the last five positions i

(D) The number of permutations in which the letter] (s) 21 x5!
A, E, O occur only in odd positions is

Sol.: A-p ENDEA NOEL
Required number of permutations = 5!

B-s E NDEANOL E

. . 7!
Required mmber of permutations =2—' = 21(5 !)

C-q DINN EEEAO

Required nmberof permutations

D-q Required mmber of permutations =3 — =23 5!
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PHYSICS: Paper -l (Code: 0)
PART I

SECTION T |
Straight Objective Type

This section contains 9 multiple choice questions. Each question has 4 d#gicéB), (C) and D), out of
which ONLY ONE is correct.

23.

Sol.:

24,

Sol.:

*25.

Sol.:

Figure:
Consider a system of three charg%s% and - 2—; placed at points A, B ani ¢
C, respectively, as shown in the figure. Take O to be the centre of the cir }’
radiusR and angle CAB = 60
(A) The electric field at point O isq—2 directed alonghte negative:-axis
8o gR "X

(B) The potential energy of the system is zero

2
(C) The magnitude of the force between the charges at C and—BQS—

54p gR?
(D) The potential at point O isq—
12p gR
2
P ,
_ 3 3 _ q
|FBC|_ . 2 2
& 300 5% 6R -
RR-—0
F2o

Correct choice: (C)

A radioactive sample S1 having an activity of78Ci has twice the number of nuclei as another sample S2 which has an
activity of 10mCi. The half lives of S1 and S2 can be

(A) 20 years and 5 years, respectively (B) 20 years and 10 years, respectively
(C) 10 years each (D) 5 years each
/v _ A N 5 N /y_5 ,
T2 N A 2N, 100 7, 200 M2 T
2 1 2 2

Correct choice: (A)

A transverse sinusoidal wave moves along a string in the positlirection at Figure:
a speed of 10 cm/s. The wavelength of the wave is 0.5 m and its amplitud

cm. At a particular time, the snagshot of the wave is shown in figure. Tt X
velocity of point P when its displacement is 5 cm is T/\P
J3p g J3p & /s x
A) —— Fmis B) - —— Fmi/s
W - F ® -~ F | N4
©) V30 g s ) - V30 s
50 50

The slope at point P is negative, avng=- v (slope)

Correct choice: (A)
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*26.

Sol.:

*27.

Sol.:

*28.

Sol.:

A block (B) is attached to two unstretched springs S1 anc Figure

with spring constantk and 4k, respectively (see figure ). Th 2 1
other ends are attached to identical supports M1 and Mz M2 52 s1 M1 |
attachedo the walls. The springs and supports have neglic B]

mass. There is no friction anywhere. The block B is disple
towards wall 1 by a small distanee(figure Il) and released
The block returns and moves a maximum distaptewards
wall 2. Displacemets x andy are measured with respect to t

equilibrium position of the block B. The ratig is
X
(A) 4 (B)2 © 1 (D) =
2 4

By conservation of mechagal energy%kx2 = %(4k)y2 \

x |<
1]
N[

Correct choice: (C)

A bob of masdM is suspended by a massless string of lengt Figure:
The horizontal velocity V at position A is just sufficient to ma B

it reach tke point B. The anglgat which the speed of the bob

half of that at A, satisfies

_p p_. P S
(A)q—z (B)z<q<5 D
3p

p 3p
O L<g<= D) —<g<
©Z<a<-, 0) -<g<p AV

By conservdbn of mechanical energy

2o 2
%mv2 :%nge\zfg +mgL(L- cosy) and v? =5gL
(; -

coyy =- !
8

3p
\ — <g<
4 g<p

Correct choice: (D)

Figure:

A glass tube of uniform internal radiug pas a valve separatin
the two identical ends. Indlly, the valve is in a tightly closet
position. End 1 has a hemispherical soap bubble of raditrsd
2 has suthemispherical soap bubble as shown in figure. .
after opening the valve,

(A) air from end 1 flowsdwards end 2. No change in the volume of the soap bubbles
(B) air from end 1 flows towards end 2. VVolume of the soap bubble at end 1 decreases
(C) no change occurs

(D) air from end 2 flows towards end 1. Volume of the soap bubble at end 1 iscrease

Since radius of curvature of stiemispherical surface is more than that of hemispherical surfac@lahd% .

Correct choice: (B)
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*29. A vibrating string of certain lengtt? under a tensiod resonates ith a mode corresponding to the first overtone (third
harmonic) of an air column of length 75 cm inside a tube closed at one end. The string also generates 4 beats per secor
when excited along with a tuning fork of frequemcyNow when the tension of thetring is slightly increased the number of
beats reduces to 2 per second. Assuming the velocity of sound in air to be 340 m/s, the fregreciuning fork in Hz is

(A) 344 (B) 336 (C)117.3 (D) 109.3
3
Sol.: f =£=w= 340 Hz
4]  430.75
[f-n=4

n = 344Hz or 336Hz

Sinceon increasindension fincreasesnd number of beats decreases,
\ n=344Hz

Correct choice: (A)

30. A parallel plate capacito€ with plates of unit area and separatibtis Figure:

filled with a liquid of delectric constanK = 2. The level of liquid is%

initially. Suppose the liquid level decreases at a constant 8f¢dbkd time
constant as a function of tinés _Cl
f - R

) _8%R ®) (15d +9vt)eyR 4 di3 %

5d +3vt 2d? - 3dvt- v 2t2

I
15d - R '

(C) GE’OR (D) ( 5d 9\/’[)80 1 I

5d - vt 2d? +3dvt- 9v %t?

Sol.: Let at any timé, the level has fallen by a distancé=Vt)
Time constantt) = RCqq

o

E’OA

a

ES

a&d+x+d/3- X ¢
¢ 3 2

6eyR
5d +3vt |

O: O: OO

IO

Correct choice: (A)

31. A light beam is traveling from Region | to Region |

s A ; . i Region Il i i
(Refer Figure). The refractive index in Regions |, I, Region | egion Region Il Region IV
ng n n . . n N Ny
and IV are ny, -2, -2 and -2, respectively. The o =2 2
26 8 P Y No 2 6 8
angle of incidece g for which the beam just misse
entering Region IV is 0 0.2m 0.6m
(A) sin'lge?:g (B) sin'lgel-g (C) sin 1gel—8 (D) sin'lgel-g
g4+ g8+ (;4T (;37
. ng . P . 1819
Sol.: nosmq:—osmg Y g=sin 12&8
8 2 c8+

Correct choice: (B)
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SECTIONT I
ReasoningType

This section contains #easoning type questions. Each question has 4 choices (A), (B), (C) and (D), out oDMbith
ONE is correct.

*32.

Sol.:

*33.

Sol.:

34.

Sol.:

STATEMENT-1

For an observelooking out through the window of a fast moving train, the nearby objects appear to move in the opposite
direction to the train, while the distant objects appear to be stationary.

and
STATEMENT- 2

“ “
If the observer and the object are moving at vékxV; and V, respectively with reference to a laboratory frame, the

- -
velocity of the object with respect to the observevjs V; .

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2is a correct explanation f@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Correct choice: (B)

STATEMENT- 1

It is easier to pull a heavy object than to push it on a level ground.

and

STATEMENT- 2

The magnitude of frictional force depends on the nature of the two surfaces in contact.

(A) STATEMENT- 1 is True, STATEMENT- 2 is True;STATEMENT- 2is a correct explanation f@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.
Correct choice: (B)

STATEMENT- 1

For practical purposes, the earth is used as a reference at zero potential in electrical circuits.
and

STATEMENT- 2

The electrical potential of a sphere of radiusith chargeQ uniformly distributed on the surface is given lzyQ—R
]

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2 is a correct explanation f{@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explaation for
STATEMENT- 1.

(C) STATEMENT- 1 is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Correct choice: (B)
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35. STATEMENT-1
The sensitivity of a moving coil galvanometer is increased by placing a suitabletinaggierial as a core inside the coil.
and
STATEMENT- 2
Soft iron has a high magnetic permeability and cannot be easily magnetized or demagnetized.

(A) STATEMENT- 1 is True STATEMENT- 2 is True;STATEMENT- 2is a correct explanation f@ TATEMENT- 1.

(B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEMENT- 1.

(C) STATEMENT-1is True, STATEMENT- 2 is False.
(D) STATEMENT- 1 is FalseSTATEMENT- 2 is True.

Sol.:  Correct choice: (C)
SECTION - Il
Link ed Comprehension Type

This section contains RaragraphsBased upon each paragraph, 3 multiple choice questions have to be answered. Each
guestion has 4 choices (A), (B), (C) and (D), out of widétiLY ONE is correct.

Paragraph for Question Nos. 36 to 38

The nuclear chargezZ@ is nonuniformly distributed Figure:
within a nucleus of radiuR The charge density (r) r(rys
[charge per unit volume] is dependent only on the ra
distancer from the centre of the nucleus as shown d
figure. The electric field is only along the radial directir
a R >
36. The electric field at =Ris
(A) independent o& (B) directly proportional t@a
(C) directly proportional t@? (D) inversely proportionaita
Sol.. Atr=R E =k_22e which is constant.
R
Correct choice: (A)
37. Fora=0, the value ofl (maximum value of as shown in the figure) is
3Ze 3Ze 4Ze Ze
A —— ® — ©) —— (D) ——;
4p R PR 3R 3R
h 3. d g_pR 3z
Sol.: Totalchargeq:r”']4,0r2(dr)‘?la@I-—r8:pOI =ze \ d=>£2
o ¢ R =+ 3 pR3

Correct choice: (B)

38.  The electric field within the nucleus is generally observed to be linearly dependenittis implies
(W a=0 ®)a=< (©a=R ©) a=22

Sol.: The electric field inside a spherical charge distribution is linearly dependent on distance from centre when charge density i
uniform. Hencea = R.

Correct choice: (C)
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*39.

Sol.:

*40.

Sol.:

*41.

Sol.:

Paragraph for Question Nos. 39 to 41

A uniform thin cylindrical disk of mask! and radiuR is attached ta
two identical massless springs of spring constamhich are fixed to
the wall as shown in the figure. The springs are attached to the a
the disksymmetrically on either side at a distart&om its centre.
The axle is massless and both the springs and the axle are
horizontal plane. The unstretched length of the each springTike
disk is initially at its equilibrium position with its ceet of mass
(CM) at a dis\t_’ancek from the wall. The disk rolls without slippin

with velocity V, =V,F. The coefficient of friction isn

IT- JEE 2008 SOLUTIONS

The net external force acting on the disk when its centneask is at displacemextvith respect to its equilibrium position

IS
(A) - kx (B) - 2kx (©) - %kx

For linear motionf - 2kx=Ma
aAMR2 6
For rotational motion- fR :%8‘3 and a=aR

Solving, a=- 4_kx
3M

Therefore the net external fofcd= = Ma = - %kx

Correct choice: (D)

The centre of mass of the disk undergoes simple harmonic motiommgular frequencywequal to

[k
A\
_[4K
w=_|—
M

Correct choice: (D)

2k 2k
(B) \/% ©) \aw

The maximum value o, for which the disk will rdl without slipping is

M M 3M
A — B — C =V
()ﬂg,/k ()ng,/ZK (©) m, =
7 fmax = MMg

MAG- 2Knay = Magy and - (mMg)R = % (MR2 EacRm
¢

|-aDO

On solving above equations we gekXn o =—=mMg é (i )

N w

Applying conservation of mechanical energy

oy, <2
1 2 141 > 0aVo 0 141 0 . Lo
—MVg +-& MR 02§ =-a&k 0 é i
20 SN BRY TS >$”""X+ (r)

Solving (i) and (ii) we gevy = /%
Correct choice: (C)

SECTION - IV

4k
(D) W/W

5M
D -
(0) m, =
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Matrix - Match Type

This section contains 3 questions. Each question contains statements given in two columns, which have to be matchec
Statements irfColumn | arelabelled asA, B, C and D whereas statementsdalumn |l are labelledas p,g. r and s. The
arswers to these questions have to be appropriately bubbled as illustrated in the following example.

If the correct matches are-4§, A-r, B-p, B-s, Gr, G s and Dq, then the correctly bubbled matrix will look like the
following:

OG-
- 19]O]- 1
QOOO|-
0]-1-10/

0O w >

*42.

Sol.:

Column | gives a list of possible set of parameters measured in some experiments. The variations of the parameters in th
form of graphs are shown @olumn II. Match the set of parameters giverdolumn | with the graps given inColumn
II'. Indicate your answer by darkening the appropriate bubbles offtderdatrix given in the ORS.

Column | Column 11

(A) Potential energy of a simple pendulumdxis) as
a function of displacemenx éxis) (p)

along the positive-direction

© Range of a projed# (y axis) as a function of it
velocity (x axis) when projected at a fixed angle| (r)

(D) The square of the time periogldxis) of a simple
pendulum as a function of its lengthaxis) (s)

y
OL
y
(B) Displacement Y axis) as a function of time

(x axis) for a one dimensional motion at zero| (q)

constant acceleration when the body is mov
(o)
)\/i
(o)
u
(o)

(AT (R); (B)T (a).(s) 5 (O)T (s); (D)T (a)
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43.  An optical component and an object S placed along its optic axis are gi€etuimn |. The distance between the object and
the component can be varied. The properties of images are giw@olumn IlI. Match all the properties of images from
Column Il with the appropriate components giverdolumn I. Indicate your answer by darkening the appropriate bubbles
of the 43 4 matrix given in the ORS.

Column | Column 11
>
(A) % (p) Real image
-
(B) ,S_§ (a) Virtual image
S
© ( ’ (n Magnified image
(D) ’—@ (s) Image at infinity

Sol.: (A)T (p).(@)(N.(s); B)T (a) ; (C)T (p). (@), (r), (5); (D) (p).(a).(r).(s)

*44. Column | contains a list of processes involving expansion of an ideal gas. Match thi€eitmn Il describing the
thermodynamic change during this process. Indicate your answer by darkening the approfrlatediube £ 4 matrix
given in the ORS.

Column | Column 11

(A) An insulated container has two chamb
separated by a valve. Chamber | contains an il (p) Thetemperature of the gas decreases
gas and the Chamber Il has vacuum. The valv
opened.

ol I
i_d'_eal'_gaﬂ vacuum

(B) An ideal monoatmic gas expands to twice

(@) The temperature of the gas increases or rem

original volume such that its pressuf® —,
V2 constant

whereV is the volume of the gas

© An ideal monoatomic gas expands to twice

original volume such that its pressure 73 0 The gas loses heat
\%

whereV is its volume

(D) An ideal monoatomic gas expands such that
pressureP and volumeV follows the behavioun (s) The gas gains heat
shownin the graph.
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Sol.: (A) For free expansio@W= 0,dQ= 0 anddU = 0.

\ Temperature remains constant

(B) PV? = constanlY TV = constant ofT Vl

R 3R R
c=C, +—~="2_R=2 (7n=2
Viin 2 2 ( )

dQ=nCdT, sincedT<0andC>0, dQ<0

(C) PV*? = constanl¥ TVY®= constant ofT —
\Y/

c=c, +- R =R 3r=_ 3R 7 n=4pn
Tn 2 2

dQ=nCdT, sincedT<0andC<0, dQ>0
(D) T2>T1
\ dU>0 anddW>0

\ dQ >0
(AT (@); B)T ().(r); (C) T (p). (s); (D)T (), (s)
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CHEMISTRY: Paper -l (Code: 0)

SECTION T |
Straight Objective Type

This section conta; 9 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of which
ONLY ONE is correct.

*45. The correct stability order for the following species is

Ao AN AN AN

0 (m (1 (V)
(A (1) > (IV) > (1) > (llly (B) (1) > (1) > (lll) > (IV)
(©) (1) > (1) > (IV) > (Il ) (1) > (11N > (1) > (IV)

Sol.: The correct stability order of the given species is (1) > (lll) > (Il) > (V).

Structure (l)is stabilised by resonance and hypercoajiomn due to &i H atoms. Structure (lll) is stabilised by resonance
and hyperconjugation due ta3H atoms. Structure(ll) is stabilised by hyperconjugation duedaitbatoms. Structure (V)
is stabilised by hyperconjugation due taiZH atoms.

Correct choice: (D)

46.  Cellulose upon acetylation with excess acetic anhydrigBl}i(catalytic) gives cellulose triacetate whose structure is
5 N 5
OAC

A | o (B)
OAc H
§-o

s|OH

Ac

AcO AcO AcO AcO
O H OH H o) o—s o o—
H H
OAc H OAc H OAc H
o H
H OAc H Ac

OAc OAc  OAc

Sol.: Cellulose is a polymer df(D) glucose. The product cellulose triacetate should have three acetate substituents in each of its
repeat unit.
Correct choice: (A)

47. In the following reaction sequence, the correct structur&s lefandG are

o O
p/‘\*/‘KOH Hedly [E] —Z> [F] +[G]

(* implies*C labelled carbon)

o
A) E = h)J\ F= h) o® G =CHI
) Ph * NcH, ‘\ONa :
i e
B E= h)J\ F= h) G = CHI
®E= p CHs SNa :
i -
*

C)E = h)\ F= h) G=CHI
© P CHs SNa :
i -

*
D)E = VJ\ F= h) G = CHl
©) P CHs ONa
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Sol.:

48.

Sol.:

49.

Sol.:

50.

Sol.:

51.

Sol.:

52.

Sol.:

*53.

(0]
h)‘\/"\ ng Ph)‘\CH NaOH Ph)‘\(e)ﬁa+ CHI;

B (F) (©)
Correct choice: (C)
Among the following, the coloured compound is
(A) CuCl (B) K3[Cu(CN),] (C) Cuk, (D) [Cu(CH,CN)4BF,
CuR is coloured because &tion has one unpaired electron in the 3d subshell. Rest of the compounds are not coloured
because Cupresent in each compound has completely filled 3d subshell.
Correct choice: (C)

Both [Ni(CO)] and [Ni(CN)]* are diamagnetic. The hybridisations of nickel in these complexes, respectively, are

A P sp (B) sP, dsp (C) dsp, sp (D) dsp, dsp’
3d 4s 4p
Ni IV T T ]
. a7
INI(CO)] |4»|4»|4»|%|%|MIxxlxxlxxl
NiZ* |4»|4»|4»|4|4|D| | 1]
'""""""45'.

The hybridisation of Ni in [Nl(CQ,] is sp? and in [Ni(CN)]? is dsp.
Correct choice: (B)

The IUPAC name of [Ni(NB),] [NiCl,] is

(A) Tetrachloronickel(Itetraamminenickel(ll)
(B) Tetraamminenickel(lftetrachloronickel(ll)
(C) Tetraamminenickel(Hjetrachloronickelate(ll)
(D) Tetrachloronickel(Iitetraamminenickelate(0)
Tetraamminenickel(Iltetrachloronikelate(Il)
Correct choice: (C)

Electrolysis of dilute aqueous NaCl solution was carried out by passing 10 milli ampere current. The time requireato liberat
0.01 mol of H gas at the cathode is (1 Faraday = 96500 Glnol

(A) 9.65 x 10 sec (B) 19.3 x 10 sec (C) 28.95 x 1bsec (D) 38.6 x 10 sec
=10 x 16°=10%amp
Q=0.01 x 2F = 0.02 F = 0.02 x 96500 C

= Q 2 002296500 _ 14 5, 14 5ec.

Correct choice: (B)

Among the following, the surféant that will form micelles in aqueous solution at the lowest molar concentration at ambient

conditions is

(A) CH3(CH,)1sN*(CHy)3Br' (B) CHy(CHy)1; OSO; Na®

(C) CHy(CHp)¢COO Na" (D) CHs(CH,)11N"(CH3)Br'

Those surfactant molecdewill be able to form associated colloids (micelles) readily which have greater hydrophobic

interactions. Thus critical micellar concentration (CMC) will be lowest for such surfactant molecules. The hydrophobic end

is biggest inCHy(CH,)1sN*(CHg)sBr'.

Correct choice: (A)

Solubility product constants ¢4 of salts of types MX MXand MX at temperatu'f82xmMbancare 4
2.7 x 10, respectively. Solubilities (mol di) the salts at temperature O0T6 ar

(A) MX > MX, > M3X (B) M3X > MX, > MX (C) MX;, > M3X > MX (D) MX > M3X > MX,
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Sol.:

KspOf MX = 4.0 x 10°
Solubility of MX = (4.0 x 168)*2= 2 x 10* M
KspOf MX, = 3.2 x 10"

. 832310
Solubility of MX, = 2

/3

=2x10°M
e

-I-O:OO}_‘

O

KepOf MagX = 2.7 x 10"

é 3 -15
Solubility of Mgx = &2~ 10
e 2

\ The decreasing order of their solubilities is MX > MXo.
Correct choice: (D)

14
=104M.

00},

SECTION T I
Reasoring Type

This section contains 4 reasoning type questions. Each question has 4 choi¢3, (&) and (D) out of whictONLY
ONE is correct.

54.

Sol.:

55.

Sol.:

56.

Sol.:

STATEMENT-1: Aniline on reaction with NaNg£HCI at 0°C followed by coupling withti naphthol gives a dark blue
coloured precipitate.

and

STATEMENT-2: The colour of the cgopound formed in the reaction of aniline with Naj#@Cl at 0°C followed by
coupling with6i naphthol is due to the extended conjugation.

(A) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is a correct explanation for STATEMENT.

(B) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is NOT a correct explanation for STATEMENT.

(C) STATEMENT-1 is True, STATEMEN® is False.

(D) STATEMENT-1 is False, STATEMENT is True.

STATEMENT-1 is false because the coupling of diazonium wéthh 4 naphthol gives orange red coloured precipitate.

STATEMENT-2is true.

Correct choice: (D)

STATEMENT-1: [Fe(HO)sNOJSQ, is paramagnetic.

and

STATEMENT-2: The Fe in [Fe(kD)sNO]SO, has three unpaired electrons.

(A) STATEMENT-1 is True STATEMENT-2 is True; STATEMENT is a correct explanation for STATEMENT.

(B) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is NOT a correct explanation for STATEMENT.

(C) STATEMENT-1 is True, STATEMENT is False.

(D) STATEMENT-1 is Fabe, STATEMENT2 is True.

[Fe(H,0)sNOJSQ, has ligand NO in +1 oxidation state and metal Fe in +1 state. SifideaEe8 unpaired electrons, the
complex is paramagnetic. STATEMEMTTIs true and is the correct explanation of STATEMENT

Correct choice: (A)

STATEMENT-1: The geometrical isomers of the complex [M@&l,] are optically inactive.
and

STATEMENT-2: Both geometrical of the complex [M(NHCI,] possess axis of symmetry.

(A) STATEMENT-1 is True, STATEMENT is True; STATEMENT is a correct explanation for STATEMENT.

(B) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is NOT a correct explanation for STATEMENT.

(C) STATEMENT-1 is True, STATEMEN® is False.

(D) STATEMENT-1 is False, STATEMENZT is True.

The two geometrical isomers of [M(NJLCI;] are optically inactive as both of them have plane of symmetry. The trans
isomer has g€and G axes of symmetry whereas the cis isomer hasx of symmetry. A molecule may be optically active

even if it has aXd of symmetry. Both the statements are true but the STATEMENMTnot the correct explanation of
STATEMENT-1.
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NH3 Cl
HaN<---- / ------ Cl HaN<---- / ------ NH,
! \M /,'I / \ y //
T {‘,’:""c';r axis o {'_,}""c'z’r axis
HaN==----- /-----CI HaN<=----- [----NHa
NH; %
jCA'I' axis

Correct choice: (B)

*57. STATEMENT-1: There is a natural asymmetry between converting work to heat and convedtirig vork.
and
STATEMENT-2: No process is possible in which the sole result is the absorption of heat from a reservoir and its complete
conversion into work.
(A) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is a correct explanation for ZTEMENT-1.
(B) STATEMENT-1 is True, STATEMENT is True; STATEMENT2 is NOT a correct explanation for STATEMENT.
(C) STATEMENT-1 is True, STATEMENT2 is False.
(D) STATEMENT-1 is False, STATEMEN® is True.
Sol.: Both the statements are true SIDATEMENT-2 is the correct explanation of STATEMENT
Correct choice: (A)
SECTION - IV
Linked Comprehension Type
This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be answere
Each question haschoices (A), (B), (C) and (D), out of whi€@dNLY ONE is correct.
Paragraph for Question Nos. 58 to 60
A tertiary alcoholH upon acid catalysed dehydration gives a produddzonolysis ofl leads to compound$ and K.
Compourd J upon reaction with KOH gives benzyl alcohol and a compdundhereask on reaction with KOH gives
onlyM.
Q
HsC Ph
M = —
Ph H
58. CompoundH is formed by the reaction of
0] o
A h)J\ +  PhMgBr B h)J\ + PhCH,MgBr
M p CH; ®p CH;
o o Me
(©) PMJ\H +  PhCH,MgBr D) Ph)l\H + Ph)\ Mger
Ph
I
Sol.: Thecompound (H) i®Ph CH,i CIIT CHs. This being a tertiary alcohol can be prepared through the reaction of ketone with a
OH
Grignard reagent followed by hydrolysis via ariytoee possible routes.
-
Il
PH Ci CH; + PhCHMgBr Ph
. I
I 2 5 Pl CH,i Ci CH;
Ph Ci CH,Ph + CHMgBr (le

PH CH,i ?I:T CH; + PhMgBI
O
Correct choice: (B)

—
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59.

Sol..

60.

Sol.:

61.

Sol.:

The structure of compourlds

Ph  CHs HaC Ph
(A >—<_ (B =
H Ph H Ph
Ph CHS H3C CH3
4 CH,Ph Ph  H
Ph
ooy b H,S0,
PH CH,i IC'I CH, 2_D> PH CHZ(IZI' Ph + HO
OH CH,
(H) ®

Correct choice: (A)

The structures of compoundsk andL, respectively, are

(A) PhCOCH, PhCHCOCH; and PhCHCOOK* (B) PhCHO, PhChLCHO and PhCOX*
(C) PhCOCH, PhCHCHO and CHCOOK* (D) PhCHO, PhCOCHKand PhC@ K*
Phi CH=Ci Ph 2O 20 b cH=0 + PHC=0

CH;, ©) CH,

0) lKOH (K)

PH CH,OH + PhC@K*
L

Correct choice: (D)

Paragraph for Question Nos. 61 to 63

In hexagonal systems of crystals, a frequently encountered arrangement of atoms is described as a hexagonal prism. Here, t
top and bottom of the cedire regular hexagons and three atoms are sandwiched in between them -fllisgac®del of

this structure, called hexagonal clgsacked (HCP), is constituted of a sphere on a flat surface surrounded in the same plane
by six identical spheres as clogek possible. Three spheres are then placed over the first layer so that they touch each other
and represent the second layer. Each one of these three spheres touches three spheres of the bottom layer. Findlly, the sec
layer is covered with a third lay that is identical to the bottom layer in relative position. Assume radius of every sphere
to be oOro.

The number of atoms in this HCP unit cell is
(A 4 (B)6
(©) 12 (D) 17

The number of effective atons the above hcp unit cell %23 18+ SQ3 %8+(33 1)=6.

¢ = ¢
Correct choice: (B)
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62. The volume of this HCP unit cell is

(A) 2442r83 (B) 16v/2 13
(©) 124213 (D)%r3
«/§ a3 h

Sol.:  Volume d unit cell = area of the base x height of unit ceb*

2
= 63 ‘/§4a 3\/§a =3/2a%= 3/23 (2n)%= 24y2 13

Correct choice: (A)

63. The empty space in this HCP unit cell is

(A) 74% (B) 47.6%
(C) 32% (D) 26%
°° gprs p
Sol.: Packing fraction =————= — =0.74
24213 32

So,void fraction = 0.26 26%.
Correct choice: (D)

SECTION - IV
Matrix - Match Type

This section contains 3 questions. Each questamtains statements given in two columns which have to be matched.
Statements A, B, C, D i€olumn | have to be matched with statements (p, q, r, dolumn II. The answers to these
guestions have to be appropriately bubbled as illustrated in the fofj@xample.

If the correct matches are-4, A-r, B-p, B-s, Gr, Cs and Dq, then the correctly bubbled 4 x 4 matrix should be
as follows:

g0 w>
©
©
©
O]

64. Match the compounds i@olumn | with their characterigt test(s)/reaction(s) given i@olumn Il . Indicate your answer by
darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Column | Column |1
&9 (p) sodium fusion extract of the compound gives Prus:
(A) - HNTNH,CI blue ®lour with FeSQ
fq\)lHel’ (q) gives positive FeGltest
(B) Ho@< S
COOH
©) HO—@—%H gl (N gives white precipitate with AGND
3
& O (s) reacts with aldehydes to form the correspond
D
© OZNQNH' NHBr hydrazone derivatiy

NO,

Sol.: (AT (1), (s) 5 BY(R). (@) 5 (CJ(P), (@), (r) ; (DY(P). ()
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65. Match the conversions i@olumn | with the type(s) of reaction(s) given @olumn Il . Indicate your answer by darkening
the appropriate bubbles of the 4 x 4 matri>egivn the ORS.

Column | Column 11
(A) PbS%- PbO (p) roasting
(B) CaCQ »%- CaO (q) calcination
(C) ZnSY¥%- Zn () carbon reduction
(D) CwS ¥%- Cu (s) selfreduction

Sol.: (A)T (p) ; (BN (@) ; (C)(p). (1) ; (DY(p), (1), (s)

*66. Match the entries irfColumn | with the correctly related quantum number(s)Golumn II. Indicate your answer by
darkening the appropriate bubbles of the 4 x 4 matrix given in the ORS.

Column | Column 11

(A) Orbital angular momentum of the electronina (p) Principal quantum number
hydrogenlike atomic orbital

(B) A hydrogenlike one electron wave function (@) Azimuthal quantum number
obeying Pauli principle

(C) Shape, size and orientation of hydrod@e (r) Magnetic quantum number
atomic orbitals

(D) Probability density of electron at the nucleus (s) Electron spin quantum number
hydrogenlike atom

Sol.: (A)i(q) ; (BN (p). (@), (1), () 5 (Q)p). (@), (r) ; (DJ (p). (a), (r)
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Paper-Ii
Code-
Q. No. 0 1 2 3 4 5 6 7 8 9
®
1 D D C A D A B B C A
2 C B D A B C D D A C
3 B D B C D A C D A A
4 B D C D C B D A C B
5 D B A D A C B C B D
6 D C A B A D D A D D
7 A A B B C D C D B D
8 C A D D B D A C D B
9 A C D C D B A B D C
10 C C C B C B C C C C
11 B C C C B C C C C C
12 C B C C C C C B C B
13 C C B C C C B C B C
14 A B A B A B A B A B
15 A D A D A D A D A D
16 B C B C B C B C B C
17 B A B A B A B A B A
18 D A D A D A D A D A
19 C B C B C B C B C B
20A S * S * p p S * S *
20B p. q g, S p. q g, S S S P, q g, S P, q g, s
20C r r,s r r,s q q r r,s r r, s
200 | P4, S| BT P.4,S| P, T q q p.a,s | P r P, 4, S| P, T
21A * p p p S * p p p p
21B a, s s s s p, g g, s s s s s
21C r,s q q q r r,s q q q q
21D p. r q q q p.4,s| P r q q q q
22A p S * S * S * S * S
22B S p. q g, S p. q g, S P, q g, S P, q g, s P, q
22C q r r,s r r,s r r,s r r,s r
22D q p.4,s| p.r | P4S| BT P.4,S| P, T P, q, S p, r P, Q, s

* correct match not available.
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PaperIl
Code- 0 1 2 3 4 5 6 7 8 9
Q. No.®
23 C D A B B B A C A A
24 A C C A C A C D B A
o5 A B A A D A A B A B
26 C C A D A A B A A C
27 D A A B B A C A A D
o8 B A B C A C D B C B
29 A A C A A B A C C C
30 A B B C A D A A B A
31 B A D A C C B A D A
32 B C B B B B B C B C
33 B B C B B B C B B B
34 B B B C B C B B C B
35 C B B B C B B B B B
36 A D A D A D A D A D
37 B D B D B D B D B D
38 C C C C C C C C C C
39 D A D A D A D A D A
40 D B D B D B D B D B
a1 C C C C C C C C C C
42A p |pars| p |pars| p q p |pars| p |pars
428 9, q g, q s | pr | as q 9, q
42C S P,q.r,s S pP,q.r,s S p,S S p.q.r,s S pP.q.r,s
42D qg |pars| g |pars| q q,s q |pars| g |pars
43A | PALS| ¢ q q q |pars| q q q q
43B q p.r p.r p.r p.r q p.r p.r p.r p.r
43¢ | pars| ps | ps | pS | PS |pPArs| ps | pS | pPS | ps
430 |pa9rs| 9s | as | 9s | qs |pars| ds | gs | os | Qs
44A q p |pars| p |pars| p |pars| p | pars| p
448 pr | qs q q,s q q,s q q.s q 9,
44C P,S S p,q.r,s S p,q.r,s S p.q.r,s S p.q.r,s S
44D g, qg |pars| q |pars| g |pagrs| 9 |[pars| ¢
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