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Please ruul Ote instructio11s carejidly. You are allotted 5 tttilmtes specyreally for tltis purpose. 

INSTRUCTIONS 
A. General: 

I. This Question Paper contains 32 pages having 57 questions. 
2. The question paper CODE is printed on the right hand top comer of this sheet and also on the back 

page (page no. 32) ofthis booklet. 
3. No additional sheets will be provided for rough work. 
4. Blank papers, clipboards, log tables, slide mles, calculators, cellular phones, pagers and electronic 

gadgets in any f01m are not allowed. 
5. Log and Antilog tables are given in page numbers 30 and 31 respectively. 
6. The answer sheet, a machine-gradable Objective Response Sheet (ORS), is provided separately. 
7. Do not Tamper I Mutilate the ORS or this booklet. 
8. Do not break the seals of the question -paper booklet before instmcted to do so by the invigilators. 

B. FUling the bottom-half of the ORS: 
9. The ORS has CODE printed on its lower and upper Pmts. 
10. Make sure the CODE on the ORS is the same as that on this booklet. If the Codes do not match, ask 

for a change of the Booklet. 
11. Write your Registration No., Name and Name of centre and sign with pen in appropriate boxes. Do not 

write these anywhere else. 
12. Darken the appropriate bubbles under each digit ofyom· Registration No. with HB Pencil. 

C. Question paper format and Marking scheme: 
13. The question paper consists of 3 parts (Chemistiy, Mathematics and Physics). Each pa1t consists of 

fom Sections. 
14. For each question in Section I: you will be awarded 5 marks if you darken only the bubble 

cmTesponding to the conect answer and zero mark if no bubbles are dm·kened. In all other cases, 
minus two (-2) mark will be awarded. 

15. For each question in Section II: you will be awarded 3 marks if you darken the bubble coJTesponding 
to the con·ect answer and zero mark if no bubbles are darkened. No negative marks will be awarded 
for incmTect answers in this Section. 

16. For each question in Section III: you will be awarded 3 marks if you da~ken only the bubble 
cmTesponding to the conect answer and zero mark if no bubbles are darkened. In all other cases, 
minus one (-1) mark will be awarded. 

17. For each question in Section IV: you will be awarded 2 marks for each row in which yom· darkened the 
bubbles(s) coJTesponding to the con·ect answer. Thus each question in this section canies a maximum 
of8 marks. l11ere is no negative marks awarded for inconect answer(s) in this Section. 

Write your name, registntion number and sign in the space provided on the back page of this booklet. 
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Useful Data 

Atomic Numbers: B 5; C 6; N 7; 0 8; F 9; Na 11; Si14; P 15; S 16; Cl17; Ti 22; 

1 amu 
R 
h 
NA 
m., 

V 23; Cr 24; Ni 28; Cu 29; Br 35; Rh 45; Sn 50; Xe 54; Tl 8 1. 
1.66 X 10-27 kg e 1.6 X 10-19 C 
0.082 L-atm K- 1 mol- 1 c 3.0 x 108 m s- 1 

6.626 x 10-34 J s F 96500 C mol- 1 

6.022 X 1023 
RH 2. 18 X 10-18 

J 
9.1 X 10-31 kg 4TIE o l.llx 10- JO r 1 C2 m- 1 
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IIITJ EE 2010 PAPER-2 [Code - OJ I 

PART- 1: CHEMISTRY 

SECTION - 1 (Single Correct Choice Type) 

This Section contains 6 multiple choice questions. Each question has four choices A), B), C) and D) out of which 
ONLY ONE is con·ect. 

*1. The compounds P, Q and S 

were separately subjected to nitration using HN03/H2S04 mixtru·e. The major product fonned in each case 
respectively, is 

A) 

B) 

C) 

D) 

(YCOOH (YOCH3 

HO~ H3C~ 
N02 N02 

N COOH (YOCH3 

oo~ ~c~2 
N02 

N COOH ~OCH, 

00~ H~~~ 
N02 

M~ 
NO/)'o_AJ 

~ n 
V'o~o, 
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SoL (C) 

~COOH----::':'-:,so:::0:~> -:?" I (· OH gp is more activating) 

OzNtrCOOH 

HOA,)l HO % 
(P) 

(· OCH3 gp is more activating) 

*2. Assuming that Htmd's mle is violated, the bond order and magnetic natru·e of the diatomic molecule B2 is 
A) 1 and diamagnetic B) 0 and diamagnetic 
C) 1 and paramagnetic D) 0 and paramagnetic 

SoL (A) 

B z (10) = a l,, a ls' a 2,, a 2s' n 2p; 

6-4 
Bond order = -- = 1 

2 
(nature diamagnetic as no unpaired electron) 
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3. The packing efficiency of the two-dimensional square tmit cell shown below is 

1------ L -----_.1 
A) 39.27% 
C) 74.05% 

B) 68.02% 
D) 78.54% 

Sol (D) 

a = ( 2-J2r) 

PF = 2x m·2 

. . (2.J2rf 

*4. TI1e complex showing a spin-only magnetic moment of2.82 B.M. is 

Sol 

A) Ni(C0)4 B) [NiCI4]2
-

C) Ni(PPh3)4 D) [Ni(CN)4f -

(B) 
[NiCI4]"2

, O.S. ofNi = +2 
Ni(28) = 3d8 4s2 

Ni+2 = 3d8 

3d 4s 

I HI HI HI~ I ~ I D 
c l - being weak ligand 

3d 4s 

I ~ v I HI ~ v I ~ I ~ OIJ 

No. of unpaired electrons = 2 
Magnetic moment it = 2.82 BM. 

4p 

4p 

I t: v I t: v I ~ v 

sp3 
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5. 

SoL 

*6. 

SoL 

Inthereaction H3C-o-' c( 
-- NH2 

-~(I)~NaO~H.::.:'Br::..<.' ----;;--7T the st.tucttu·e of the 

(2)~<: 
Product T is 

0 

~c < ) (oJ~ B) 

A) 0 

D) 

(C) 
0 

H3C--o-~-NH, - .:::::::..,-~ H,c--o-NH, 

The species having pyramidal shape is 
A) so3 
C) Sio;-

to-L 
H,C--o-NH-l<O> 

(T) 
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SECTION-II (Integer Type) 

This Section contains 5 questions. The answer to each question is a single-digit integer, ranging from 0 to 9. The 
co1Tect digit below the question no. in the ORS is to be bubbled. 

*7. Silver (atomic weight= 108 g mor 1) has a density of 10.5 g cm-3. The number of silver atoms on a slllface 
of area 10- 12 m2 can be expressed in scientific notation as y x lOx. The value of x is 

Sol 7 

mass 1 . f . d = -- => 10.5 g cc means m 1 cc => 10.5 go Ag 1s present. 
v 

b f f 
. 10.5 

Nllln er o atoms o Ag m1 cc => --x NA 
108 

b f f 
10.5 

In 1 em , num er o atoms o Ag = 3 --NA 
108 

In 1 cm2
, nlllllber of atoms of Ag = - ·-N A (

10 5 )
2

'

3 

108 

In 10- 12m2 or 10-8 cm2, number of atoms of Ag = 
1 0·5 N A x 1 o-8 = 1. 

05 x 6· 022 x 10 x 1 o-8 ( J
2/3 ( 24 )2/3 

108 108 

= 1.5 X 107 

Hencex = 7 

*8. Among the following , the munber of elements showing only one non-zero oxidation state is 
0, Cl, F, N, P, Sn, Tl, Na, Ti 

Sol 2 
Na, F show only one non-zero oxidation state. 

*9. One mole of an ideal gas is taken from a to b along two paths denoted by the solid and the dashed lines as 
shown in the graph below. If the work done along the solid line path is Ws and that along the dotted line 
path is wd, then the integer closest to the ratio w ,jw. is 

4 .5 

4.0 a -> .... -. 
3 .5 

p 3 .0 

(atm.) 2.5 
't' 

2 .0 

1 .5 

1 .0 

0.5 b 
0.0 

0 .0 0.5 1.0 1.5 2.0 2 .5 3.0 3.5 4 .0 4.5 5 .0 5.5 6 .0 

v (lit.) 
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Sol 2 

*10. 

wd = 4 x 1. 5 + 1 x 1 + 2.5 x V3 = 8.65 
Process is isoti1ennal 

5.5 
Ws = 2x 2.303 log- = 2x 2.303x logll = 2 x 2.303x 1.0414 = 4.79 

0.5 

wd 8.65 
-=--= 1.80"' 2 
w, 4. 79 

The total number of dirpotic acids among ilie following is 
H3P04 H2S04 H3P03 
H3B03 H3P02 H2Cr04 

Sol 6 
H2S04, H2C03, H2S20 7, H2Cr04, H3P03, H2S03 

11. Total number of geometrical isomers for ti1e complex [RhCI(CO)(PPh3)(NH3)] is 

Sol 3 

SECTION-III (Paragraph Type) 

This Section contains 2 paragraphs. Based upon each of ilie paragraphs 3 multiple choice questions have to be 
answered. Each ofti1ese questions has four choices (A), (B), (C) and (D) out ofwhich ONLY ONE is con·ect. 

Paragraph for questions 12 to 14 

Two aliphatic aldehydes P and Q react in the presence of aqueous K2C03 to give compound R, which upon 
treatment wiili HCN provides compotmd S. On acidification and heating, S gives ti1e product shown below: 

H::ti 
0 0 

12. The compounds P and Q respectively are 
CH3 CH3 

I H3c........_ / I H........_/H 
CH H and c CH H and 

A) H C/ ' c/ B) HC/ ' c/ 
c 

3 II II 3 II II 
0 0 

0 0 
H3c........_ _.....CH2 / H H3c........_ / H H3c........_ _.....CH2 / H H........_/H 

CH ' c and c CH ' c and c 
C) I II II D) I II II 

CH3 0 0 CH3 0 0 

Sol (B) 
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13. TI1e compound R is 
0 0 

II II 
H3C c ........_ H3C c ........_ 

A) "-c / H B) "-c / H 

H3c/l H3c/l 

H2c ........_ CH 
H C/ ' o H OH 3 

CH3 0 CH3 0 

I II I II 
CH C CH C 

C) H C/ '\. / '-....H D) 
H C/ '\. / '-....H 

3 CH 3 CH 

I I 
H2c........_ CH 

H C/ ' o H OH 3 

SoL (A) 

14. The compound S is 
CH3 0 0 

I II H C II CH C 3 ' c 
A) H C/ '\. / '-....H B) /". 

3 CH c H 

I H3c /l 

H2C'-.... 
CN 

H2C'-.... 
CN 

CH3 CN CN 

I I I 
CH CH H3C CH 

C) H c / '\. / ' o H D) '/ '\. 3 CH c OH 

I H3c/l 

H2c ........_ 
OH 

H2C'-.... 
OH 

SoL (D) 

Sol: (12 to 14) evid
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K,co,(aq.) 

CH3 I CH2 
HC-C/ ' o 

3 \ I 
c- c 
I II 
OH 0 

(Given product) 

Paragraph for questions 15 to 17 

The hydrogen-like species Li2
+ is in a spherically >ymmetric state S1 with one radial node. Upon absorbing light the 

ion undergoes transition to a state S2• The state S2 has one radial node and its energy is equal to the ground state 
energy of the hydrogen atom. 

*15. The state S 1 is 
A) 1s 
C) 2p 

B) 2s 
D) 3s 

SoL (B) 
For, S1 (spherically symmetrical) 
node= 1 
=> n-1=1 

n=2 
For S2, radial node= 1 

-13.6 x z 2 
. d 

Es. = 
2 

=EH mgroun state =-13.6 
. n 

-13.6 x 9 
E ::::>n=3 

n2 
So, state S1 is 2s and S2 is 3p. 

*16. Energy ofthe state S1 in tmits of the hydrogen atom ground state energy is 
A) 0. 75 B) 1.50 
C) 2.25 D) 4.50 

SoL (C) 

E,, - 13.6x 9 

4 x (-13.6) 
2.25 

* 17. TI1e orbital angular momentum quantum number of the state S2 is 
NO m1 
C) 2 D) 3 

SoL (B) 
Azimuthal quantum number for S2 = C = 1 
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SECTION-IV (Matrix Type) 

This Section contains 2 questions. Each question has four statements (A, B, C and D) given in Column I and five 
statements (p, q, r, sand t) in Cohunn II. Any given statement in Colmnn I can have con·ect matching with one or 
more statement(s) given in Colmnn II. For example, if for a given question, statement B matches with the 
statements given in q and r, then for that pmticular question, against statement B, darken the bubbles coiTesponding 
to q and r in the ORS. 

18. 

SoL 

Match the reactions in Colwnn I with appropriate options in Colurrm II. 
Column I Colturul II 

A) p) Racemic mixtw·e 

B) q) Addition reaction 

C) IJ Substitution reaction 

D) s) Coupling reaction 

t) Carbocation inte1mediate 

(A- r, s, 1); (B- t); (C-p, q); (D-r) 
(A) It is an example of elect.rophilic substitution reaction which results in coupled product hence it is 

coupling reaction also. 
(B) Pinacole-pinacolone reanangement. In this reaction inte1mediate is carbocation. 
(C) It is an example of addition reaction by carbonyl compounds and both enantiomers will be fonned. 

Hence, racemic mixture will be obtained. 

0 

II 

(Yc........_CH
3 

LWH, lVJ (oddilioo) 

(D) It is an example of nucleophilic substitution. 

19. All the compounds listed in Coltllllll I react with water. Match the result of the respective reactions with the 
appropriate options listed in Column II. 

Column I Column II 
A) (CH3) 2SiC12 p) Hydrogen halide fonnation 
B) XeF 4 q) Redox reaction 
C) Ch r) Reacts with glass 
D) VC15 s) Polymerization 

t) 0 2 f01mation 

SoL (A-p, s); (B -p, q, r, 1); (C -p, fJJ t); (D-p) 

(A) (CH3 )
2 

SiC12 + 2H20 ~ (CH 3 )
2 

Si (OH)
2 

+ 2HC1 

(CH3) 2Si(OH)2 can undergo polymerization to f01m silicones. 

(B) 
I 

3XeF4 +6Hp ~ Xe03 + 2Xe+l2HF +1-0 2 
2 

1 
(C) Cl2 +H20~2HC1+-02 

2 
(D) VC15 +H2 0 ~ VOC13 + 2HC1 
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PART -II: MATHEMATICS 

SECTION- I (Single Correct Choice Type) 

This Section contains 6 multiple choice questions. Each question has fotu· choices A), B), C) and D) out of which 
ONLY ONE is conect. 

20. If the distance of the point P (1, - 2, 1) fi·om the plane x + 2y - 2z = a, where a. > 0, is 5, then the foot of 
the perpendicular from P to the plane is 

(8 4 7) 
(A) 3' 3' -3 

(C)(.!. ~ ~) 
3 ' 3' 3 

Sol (A) 
Distance ofpoint (1, - 2, 1) fromplanex+ 2y - 2z= a. is 5 =>a. = 10. 

. x -1 y + 2 z-1 
Equatwn ofPQ --= --= --= t 

1 2 - 2 

5+a. 5 (8 4 -7) Q = (t + 1 2t- 2 - 2t+ 1) andPQ=5 ::::>t= --=- => Q = - - - . 
' ' 9 3 3 ' 3 ' 3 

21. A signal which can be green or red with probability ~ and .!. respectively, is received by station A and 
5 5 

Sol 

3 
then transmitted to station B. The probability of each station receiving the signal coiTectly is - . If the 

4 
signal received at station B is green, then the probability that the original signal was green is 

w! ~! 
5 7 

(C) 20 
23 

(C) 
Event G = original signal is green 
E 1 = A receives the signal coiTect 
E2 = B receives the signal conect 
E =signal received by B is green 

9 
(D) 20 

P(signal received by B is green) = P(GE1E0 + P ( GE1E 2 ) + P (GE1 E2 ) + P (GE1E 2 ) 

P(E)=~ 
5x 16 

P(G/E) - 40 / 5x 16 = 20. 
46/ 5x 16 23 

22. Two adjacent sides of a parallelogram ABCD are given by AB = 2i + 10] + llk and AD = -i + 2] + 2k. 
The side AD is rotated by an acute angle a. in the plane of the parallelogram so that AD becomes AD'. If 
AD' makes a right angle with the side AB, then the cosine of the angle a. is given by 

(A)~ (B) .fl7 
9 9 

(D)ifs 
9 
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SoL (B) 

- - ( - - ) ( c c ") IAD'· ADI .J0 
AD = ABx ABx AD = 5 6h-10j - 21k => cosa.= IAD'IIADI =-

9
-

*23. For r = 0, 1, ... , 10, let A,., B,. and Cr denote, respectively, the coefficient of xr in the expansions of (1 + x)10
, 

10 

(1 + x)20 and (1 + x)30
. Then L A,. ( B,OBr - c ,OAr ) is equal to 

(A) B IO - CIO 

(C) 0 

SoL (D) 
10 

r =l 

Let y = LA, (B10B, - C10A,) 
r~1 

10 

(B) ~o ( B,~ - C,0~0 ) 
(D) CIO -BIO 

L A.-B.- =coefficient ofx20 in ((1 + x)10 (x + 1/~ -1 
r~1 

10 

= C20 - 1 = C10 - 1 and L (A, )2 =coefficient ofx10 in ((1 + x)10 (x + 1) 1~ - 1 = B10 -1 
.-~1 

=> y = B w(Cw- 1) - c.o(B,o- 1) = C,o- B, o. 

24. Let f be a real-valued function defined on the interval (- 1, 1) such that e-' j (:x) = 2 + f ~ dt , for all x 

E (-1 , 1) and let 1 1 be the inverse function of f. Then (f1
)' (2) is equal to 

(A) 1 (B) 1/3 
(C) 112 (D) 1/e 

SoL (B) 
X 

e- x F(x) = 2 + J [t4":;:i dt ... (i) 
0 

f(11(x))=x 

=> f(11(x)) (11(x))' = 1 => (11(2))' = ~ => f(O) = 2 => 1 1(2) = o 
F'W (2)) 

(11(2))' = -
1
-

f'(O) 

e-"(f(x) - f(x)) = .J x4 + 1 

Putx= 0 => f (O) - 2 = 1 =>f(O) = 3 
(1 1(2))' = 1/3. 

*25. LetS= {1, 2, 3, 4}. TI1e total number oftmordered pairs of disjoint subsets ofS is equal to 
w~ ~~ 
(C) 42 (D) 41 

SoL (D) 
Total number of unordered pairs of disjoint subsets 

= 34 +1 = 41. 
2 
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SECTION- II (Integer Ty11e) 

TI1is Section contains 5 questions. The answer to each question is a single-digit integer, ranging fi·om 0 to 9. The 
cmrect digit below the question no. in the ORS is to be bubbled. 

*26. Let a1, a2, a3, ... , an be real numbers satisfying a1 = 15, 27 - 2a2 > 0 and ak = 2ak-I - ak_2 fork= 3, 4, ... , 
n2 +a2 + +n2 n + a.,_ + ... +n , 

11. If ., 2 ··· . ,, 90, then the value of ., ' is equal to 
11 11 

SoL (0) 

27. 

SoL 

28. 

SoL 

*29. 

ak = 2ak-I - ak-2 =>a,, az, ... , an are inA.P. 

. a,2 + ct; + ... + c~~ lla 2 + 35 x lld 2 + 1 Oad 
90 

11 11 
=> 225 + 35d2 + 150d = 90 
35d2 + 150d + 135 = 0 => d =- 3, - 917 

. 27 d- dd I a. +~ + ... + cz. , 11 [ ] Gtvena,< - :. -- 3an oF--97=> =- 30-10 x 3 = 0. 
- 2 11 2 

Let f be a ftmction defined on R (the set of all real numbers) such that f (x) = 2010 (x - 2009) (x - 2010/ 
(x - 2011 )3 (x - 2012)4

, for all x E R. If g is a function defmed on R w ith values in the interval (0, <f)) such 
that f (x) =In (g (x)), for all x E R, then the number of points in Rat which g has a local maximum is 

(I) 
f(x) = In {~(x)} 
g(x) = ef(x1 

g'(x) = ef(x) . f(x) 
g'(x) = 0 => f (x) = 0 as ef(x) oF- 0 
=> 201 O(x - 2009)(x - 201 0)2(x - 2011 )3(x - 2012)4 = 0 
so there is only one point of local maxima. 

l2k-1 

Let k be a positive real number and let A = 2.Jk 
- 2.Jk 

(adj A)+ det (adj B) = 106
, then [k] is equal to 

2.Jk 2.Jkj l 0 2k -1 .Jk j 
1 -2k andB= 1-2k 0 2Jk .Ifdet 

2k -1 -Jk -2.Jk 0 

[Note : adj M denotes the adjoint of a square matrix M and [k] denotes the largest integer less than or equal 
to k]. 

(5) 
IAI = (2k + 1)3

, IBI = 0 (Since B is a skew- symmetric matrix of order 3) 
=> det (adj A) = IAI"- 1 = ((2k + 1)3

)
2 = 106 => 2k + 1 = 10 => 2k = 9 

[k] =4. 

Two parallel chords of a circle of radius 2 are at a distance .J3 + 1 apatt. If the chords subtend at the centre, 

angles of !!.... and 
2

Jr , where k > 0, then the value of [k] is 
k k 

[Note : [k] denotes the largest integer less than or equal to k]. 

SoL (2) 
1t 1t r:; 

2cos-+ 2cos- = ..,3 + 1 
2k k 

evid
ya

rth
i.in

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



liT JEE2010.Paper 2-CMP-15 

1t 1t ../3+1 
cos-+ cos-=--

2k k 2 

1t 8 ../3+1 2 8 8 ../3+1 
Let-= 0 cos8 + cos-=-- => 2cos --1+ cos-=--

k, 2 2 2 2 2 

COS~ = t 2e+t - ./3+
3 

= 0 
2 2 

l = -1±~1+4(3 +../3) = -1± (2../3+1) = - 2 - 2../3 J3 
4 4 4 , 2 

8 1t 
-=- =>k = 3. 
2 6 

8 J3 
·: t E [-1, 1], cos-=-

2 2 

*30. Consider a triangle ABC and let a, b and c denote the lengths of the sides opposite to vcrtices A, Band C 

respectively. Suppose a = 6, b = 10 and the area of the triangle is 15../3 . If L ACB is obtuse and ifr denotes 
the radius of the incircle of the b·iangle, thcr1 r2 is equal to 

SoL (3) 

1 . . 2L'l 2x 15../3 
L'1 = - ab smC => smC = - = ---

2 ab 6 x10 

::::> c = .Ja2 + b2
- 2abcosC 

= .J62 +102 - 2x 6 x10x cos120° =14 

:. r= ~ =>r2 = 225 x 3 3 _ 

s (6+1~+ 14)
2 

.J3 => c = 120° 
2 

SECTION- III (ParagraJ>h Type) 

This Section contains 2 paragraphs. Based upon each of the paragraphs 3 multiple choice questions have to be 
answcr·ed. Each of these questions has four choices (A), (B), (C) and (D) out ofwhich ONLY ONE is cmTect. 

Paragraph for questions 31 to 33. 

Considcr· the polynomial f(x) = 1 + 2x + 3x2 + 4xJ Lets be the stun of all distinct real roots off(x) and lett = lsi. 

31. The real number s lies in the intetval 

(A) ( -±, o) 
(C) ( -~, -±) 

(B) ( -11, -~) 

(D) (o, ±) 
SoL (C) 

Since, 1( -±} 1( -~) < 0 => S lie in ( -~ , -~). 
32. The area bom1ded by the cutve y = f(x) and the lines x = 0, y = 0 and x = t, lies in the intetval 

(A) (~, 3) (B)G~ , :~) 

(C)(9, 10) (D) ( 0, ~) 
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SoL (A) 

3 1 
--< S <--

4 2 
1 3 
- < i < -
2 4 
112 31 4 

J (4"l 3 + 3x2 + 2x +1)dl < area < J (4x3 + 3x2 +2x +1)dl 
0 0 

[ 
4 3 2 1112 [ 4 3 2 V14 

x + "l + "l + "l Jo < area < "l +x + "l + "lJo 
1 1 1 1 81 27 9 3 
-+-+-+- < m·ea < -+-+-+-
16 8 4 2 256 64 16 4 

15 525 
- < m·ea <- . 
16 256 

33. The function f (x) is 

(A) increasing in ( -t, -±) and decreasing in ( -±, t) 
(B) decreasing in ( -t, -~) and increasing in ( -±, t) 
(C) increasing in (-t, t) (D) decreasing in (-t, t) 

SoL (B) 

f ' (x) = 2[12x + 3] = 0 => x =- 114. 

Paragraph for questions 34 to 36. 

2 2 

Tangents are drawn :fi·om the point P(3, 4) to the ellipse ..:_+r_ = 1 touching the ellipse at points A and B. 
9 4 

*34. The coordinates of A and B are 

(A) (3, 0) and (0, 2) 

( 8 2Jl6i) (C) --, -- and (0, 2) 
5 15 

SoL (D) 

y = 1/Ll + .J9m2 + 4 

4- 3m = .J9m2 + 4 

16 +9m2
- 24m= 9m2 +4::::> m= ~=.!.. 

24 2 

. . 1 ( ) Equatwn ts y -4 =- .x - 3 . 2 

2y -8=x- 3 => x - 2y + 5 = 0 

(B) (-~, 2J161) and (-~, ~) 
5 15 5 5 

(D) (3, 0) and ( -~, ~) 

_ "m y{J a / 9 {J / 4 -1 _ 9 8 
LetB- (ex, ~)=> -+--1= 0 => -=--=- =>ex--- {J =-

9 4 1 - 2 5 5 ' 5 
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*35. The orthocentre of the l:liangle PAB is 

(A) (5, %) 

(C) C51 , ~) 

SoL (C) 
Slope ofBD must be 0 

~ y-~= 0 (H~) ~ y =~ 
Hence y coordinate ofD is 8/5. 

(B) (f, ~) 

(D) (;5 , ~) 

*36. The equation of the locus of the point whose distances from the point P and the line ABare equal, is 
(A) 9x2 + y2

- 6xy- 54x- 62y + 241 = 0 (B) x2 + 9y2+ 6xy - 54x + 62y - 241 = 0 
(C) 9x2 + 9y2- 6xy- 54x - 62y- 241 = 0 (D) x2 + y 2- 2xy + 27x + 31y - 120 = 0 

SoL (A) 
Locus is parabola 

. f 3x 4y "l 
3 Equal:lono ABis -+-=1 ~ -+ y =1 ~x+3y- =0 

9 4 3 

(x - 3/ + (y - 4)2 = (x + 3y- 3)2 
10 

1 Ox2 + 90 - 60x + 1 Oy2 + 160 - 80y = x2 + 9y2 + 9 + 6xy - 6x - 18y 
~ 9x2 + y 2

- 6xy - 54x- 62y + 241 = 0. 

SECTION- IV (Matrix TyJle) 

This Section contains 2 questions. Each question has four statements (A, B, C and D) given in Column I and five 
statements (p, q, r, s and t) in Colmnn II. Any given statement in Column I can have con·ect matching with one or 
more statement(s) given in Colmnn II. For example, if for a given question, statement B matches with the 
statements given in q and r, then for that pmticular question, against statement B, darken the bubbles coiTesponding 
to q and r in the ORS. 

*37. Match the statements in colunm-I with those in column-H. 
[Note: Here z takes the values in the complex plane m1d Im z andRe z denote, respectively , the imaginmy 
pa1t and the real pa1t ofz] 

Column-1 
(A) 

(B) 

(C) 

(D) 

The set of points z satisfying lz - ilzll = lz + ilzll 
is contained in or equal to (p) 

TI1e set of points z satisfying lz + 41 + lz- 41 = 10 (q) 
is contained in or equal to 
If lwl = 2, then the set of points z = w- llw is (r) 
contained in or equal to 
If lwl = 1, then the set of points z = w + llw is (s) 
contained in or equal to 

Column -II 

an ellipse w ith eccenu·icity ~ 
5 

the set of points z satisfying Im z = 0 

the set of points z satisfying lim zl :s;; 1 

the set of points z satisfying IRe zl :s;; 1 

(t) the set of points z satisfying lzl :s;; 3 

SoL (A) (q) 

II~ -il =11;1 +il, u 0 
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1
;

1 
is tmimodular complex number 

and lies on perpendicular bisector ofi and -i 
z 

~ lzl = ±1 ~ z = ± 1lzl ~a is real number ~ Im(z) = 0. 

(B) (p) 
lz + 41 + lz - 41 = 10 
z lies on an ellipse whose focus are (4, 0) and (-4, 0) and length of major axis is 10 
~ 2ae = 8 and 2a = 10 ~ e = 4/5 
IRe(z)l :<;; 5. 

(C) (p), (t) 
lwl = 2 ~ w = 2( cos8 + isin8) 

x + iy = 2(cos8 + isin8) - .!. (cos8 - isin8) 
2 

3 e . 5 . e x2 y2 1 =-cos + z- sm ~ ---+---= 
2 2 (3 / 2)2 (5 / 2)2 

e2 = 1-
914 =1-~=.!i ~e = ~ 
25 / 4 25 25 5 

(D) (q), (t) 

38. 

lwl = 1 ~ x + iy = cos + isin8 + cos8 - isin8 
x + iy = 2cos8 
IRe(z)l :<;; 1, IIm(z) = 0. 

Match the statements in column-! with those in column-II. 
Colwnn - I 

(A) A I. fi tl . . th 1. x - 2 y -1 z +1 d (p) me rom 1e ongm meets e mes --= --= -- an 

*(B) 

(C) 

(D) 

1 - 2 1 
8 

x- 3 y + 3 z -1 . 
--= --= -- at P and Q respectively. If lengtl1 PQ = d, 

2 -1 1 
then d2 is 

TI1e values ofx satisfYing tan-1(x + 3) - tan- 1(x - 3) = sin- 1 (~) 
are 

(q) 

Non-zero vectors a, b and c satisfY a· b = 0 , (r) 

(b - a ) .(b + c) = o and 2lh +cl=lh - al . Ifa =J.1.h+4c , then the 

possible values of J.1. are 
Let f be the function on [-1t, 1t] given by f(O) = 9 and f(x) = (s) 

sin(
9
; ) / sin(%) forx * 0. The value of; J f (x)dx is 

- 1t 

Colwnn - 11 
- 4 

0 

4 

5 

(t) 6 

SoL (A). (t) 

Let the line be ~=I.=.:_ intersects fue lines 
a b c 

~ S. D = 0 ~ a + 3b + 5c = 0 and 3 a + b - 5 c = 0 ~ a : b : c :: 5r : - 5r : 2r 
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on solving with given lines we get points of intersection p = (5, - 5, 2) and Q = e~ , 
=> PQ

2 = d2 = 6. 

(B) (p), (r) 
tan-• (x + 3) - tan-• (x - 3) = sin- • (3/5) 

=> tan-1 (x + 3)- (x - 3) =tan-12. => _ 6_=2_ 
1+ Cl2 - 9) 4 X

2 - 8 4 

:. x 2 - 8 = 8 
orx =± 4. 

(C) (q), (s) 

As 7i=J.Lh +4C => J.L (I h i) = -4b·c and I bl2= 4il·c and I h l2 +h·c - d·c = 0 

Again, as 2IE + cl = IE - al 
Solving and eliminating E. c and eliminating I a 12 

we get ( 2,u2 -1 O,u) I b 12 = 0 => )l = 0 and 5. 

(D) (r) 

I= ~ f sin 9Cl / 2)dl = ~x 2jsin 9(x / 2)dx 
" :.~ sin Cll 2) " 0 sin Cli 2) 

x/2 = 8 => dx = 2d8 
x = O, 8 = 0 
x = n8 = n/2 

I = ~ T sin 9e de 
![ 0 sin e 

_.!Q ~) 
3 , 3 

8 ~ ,~2 (sin 9e- sin 7e) (sin 7e - sin 5e) (sin 5e - sin 3e) (sin 38 - sin e) sine de 
=- + + + + 

" 0 sin e sine sine sine sin e 
16 ..-12 8 ..- 12 

=- J Ccos88 + cos68 + cos4e+cos2e+1)de+- J de 
![ 0 ![ 0 

- 16 [sin 88 sin 68 sin48 sin 2e] 8 [e ]·• /2 -o 8 [ " o] - 4 -- --+--+--+-- +- o - + - X -- -
![ 8 6 4 2 ![ ff2 
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PART- Ill: PHYSICS 

SECTION- I (Single Conect Choice Type) 

This Section contains 6 multiple choice questions. Each question has four choices A), B), C) and D) out of which 
ONLY ONE is conect. 

39. A block of mass 2 kg is fi·ee to move along the x-axis. It is at rest and fi·om t = 0 onwards it is subjected to a 
time-dependent force F(t) in the x direction. TI1e force F(t) varies with t as shown in the figure. The kinetic 
energy of the block after 4.5 seconds is 

F(t) 

0 

A) 4.50 J B) 7.50 J C) 5.06 J D) 14.06 J 

SoL (C) 
Area w1der F -t cwve = 4.5 kg-m/sec 

K.E. =~(2>(4~5r = 5.06 J 

40. A unifonnly charged thin spherical shell of radius R cmTies unifmm stuface charge density of cr per unit 
m·ea. It is made of two hemispherical shells, held together by pressing them with force F (see figure). F is 
propottional to 

F F 

C) 
Eo R 

SoL (A) 
(J2 (J 2 

Pressm·e =- and force= - x 1tR 2 

2E0 2E0 

41. A tiny spherical oil drop canying a net charge q is balanced in still air w ith a ve1ticaltmifmm electric field 

of strength 
81

1t x105 vm-1. When the field is switched off, the drop is obse1ved to fall with tenninal 
7 

velocity 2 x 10-3 ms-I Given g = 9.8 ms- 2
, viscosity of the air= 1.8 x 10-5 Ns m-2 a11d the density of oil= 

900 kg m-3
, the magnitude ofq is 

A) 1.6 X 10- 19 c B) 3.2 X 10-19 c C) 4.8 X 10-19 c D) 8.0 X 10-19 c 

SoL (D) 
4 
3nR3pg = qE=6nT]RVT 

q=8.0 x 10-19 C 
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42. A Vemier calipers has 1 mm marks on the main scale. It has 20 equal divisions on the Vemier scale which 
match with 16 main scale divisions. For this Vemier calipers, the least count is 
A) 0.02 mm B) 0.05 mm C) 0.1 mm D) 0.2 mm 

SoL (D) 
L.C. = 1 M.S.D- 1 V.S.D 

= (1- ~~JM.S.D 

= (1-~J(lmm)= 0.2 mm 

43. A biconvex lens of focal length 15 em is in front of a plane minor. The distance between the lens and the 
minor is 10 em. A small object is kept at a distance of 30 em fi·om the lens. The final image is 
A) viltual and at a distance of 16 em from the miiTor 
B) real and at a distance of 16 em fi·om the minor 
C) viltual and at a distance of 20 em from the min·or 
D) real and at a distance of 20 em fi·om the minu 

SoL (B) 

--... ----..... _________________ :::.":'::.-------· 

6cm lOcm 

44. A hollow pipe of length 0.8 m is closed at one end. At its open end a 0.5 m long tmifonn string is vibratii1g 
m its second hannonic and it resonates with the fundamental frequency of the pipe. If the tension in the 
wire is 50 Nand the speed of sound is 320 ms- 1

, the mass of the strmg is 
A) 5 grams B) 1 0 grams C) 20 grams D) 40 grams 

SoL (B) 

~=2~ 
4Lp 2£3 

J.1.C, =10gm 
SECTION -II (Integer Type) 

TI1is Section contains 5 questions. The answer to each question is a single-digit integer, ranging from 0 to 9. The 
cmrect digit below the question no. in the ORS is to be bubbled. 

45. A large glass slab ().1. = 5/3) of thickness 8 em is placed over a point source of light on a plane smface. It is 
seen that light emerges out of the top smfac e of the slab fi·om a circular area of radius R em. What is the 
value ofR? 

SoL 6 
sin 8c = 3/5 
:.R = 6cm. 

R 

8 nn 
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46. Image of an object approaching a convex min·or of radius of cruvattu·e 20 m along its optical axis 1s 

obse1ved to move from 
25 

m to 
50 

min 30 seconds. What is the speed ofthe object in km per horu·? 
3 7 

SoL 3 

47. 

50 
Forv1 = 7 m, u 1 =- 25m 

25 
v2= 3 m, u2=-50m 

. 25 18 
SpeedofobJect = - x - = 3kmph. 

30 5 

To detennine the half life of a radioactive 

element, a student plots a graph of 

£nldN(t)l versus t. Here dN(t) is the rate of 
dt dt 

radioactive decay at timet. If the nrunber of 

radioactive nuclei of this element decreases 

by a factor of p after 4.16 years, the value of 

pis 

SoL 8 
N=No e-1~ 

CnldN/dtl = Cn(NJ-) - At 

1 
From graph, A= l per year 

0.693 
t 112 = --= 1.386year 

1/ 2 

4.16yrs = 3tli2 

:. p = 8 

6 -----.----.--------------------. 
I I I 
I I I 1 1 I 

5 ----~-----r----T----,-----r----T 
I I I I 1 I 

I I I 1 I 

----~----~-----~----~ I I I 1 I 
I I I 1 I 

----+----t----1---- I ----t----~ 
I I I 1 I 
I I I I 1 I 

----~----T----~-----r----r----~ 2 
I I I I 1 I 
I I I I 1 I 

2 3 4 5 6 7 8 
Years 

48. A diatomic ideal gas is compressed adiabatically to _!_ of its initial volume. If the initial temperature of 
32 

the gas is T; (in Kelvin) and the final temperattu·e is aT;, the value of a is 

SoL 4 

TvY"1 =constant 

TV7t5-I = aT(3~)'"-' 

:. a =4. 
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49. 

SoL 

At timet= 0, a battcry of 10 Vis connected across points A 

and B in the give11 circuit. If the capacitors have no charge 

initially, at what time (in seconds) does the voltage across 

them becomes 4 volt? 

[take Cn5 = 1.6, Cn3 = 1.1) 

2 
4= 10 (1- e·t/4) 

:. t = 2 sec. 

lMC lJLF 

C;J 
SECTION -III (Paragraph Type) 

This Section contains 2 paragraphs. Based upon each of the paragraphs 3 multiple choice questions have to be 
answcr·ed. Each of these questions has four choices (A), (B), (C) and (D) out ofwhich ONLY ONE is cmTect. 

Paragraphs for Question 50 To 52 

When liquid medicine of de11sity p is to be put in the eye, it is done with the help of a dropper. As the bulb on the 

top of the dropper is pressed, a drop fmms at the opening of the dropper. We wish to estimate the size of the drop. 

We first assume that the drop f01med at the opening is spherical because that requires a minimum increase in its 

slllface eilei·gy. To detetmine the size, we calculate the net vettical force due to the slllface te11sion T whe11 the 

radius of the drop is R. When the force becomes smaller than the weight of the drop, the drop gets detached from the 

dropper. 

50. If the radius of the opcr1ing of the dropper is r, the vettical force due to the smface te11sion on the drop of 

radius R (assuming r « R) is 

A) 2m-T B) 21tRT 

SoL (C) 
r 2m·'T 

Smface Tension force = 2m· T- = -­
R R 

C) 
R 

D) 
r 

51. Ifr = 5 x 10-4 m, p = 103 kg m-3
, g = 10 m/s2

, T = 0.11 Nm- 1
, the radius of the drop when it detaches fi·om 

the dropper is approximately 

A) 1.4 x 10-3 m B) 3.3 x 10- 3 m D) 4.1 x 10-3 m 

SoL (A) 
2m·' T _ _ 4 , 
-- -mo- -1tR po 

R " 3 " 
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52. After the drop detaches, its smface energy is 

A) 1.4 X 10-6 J B) 2.7 X 10- 6 J C) 5.4 X 10-6 J D) 8.1 X 10-6 J 

Sol (B) 

Smface energy= T(41tR2
) = 2.7 x 10-6 J 

Paragraph for questions 53 to 55. 

The key feature of Bohr's themy of sp ectnnn of hydrogen atom is the quantization of angular momentum when an 
electron is revolving arotmd a proton. We will extend this to a general rotational motion to find quantized rotational 
energy of a diatomic molecule assuming it to be rigid. The rule to be applied is Boln·'s quantization condition. 

53. A diatomic molecule has moment of inettia I. 
n111 level (n = 0 is not allowed) is 

By Bohr' s quantization condition its rotational energy in the 

A) 2_(~J B) .!.(~J 
n 2 81t2I n 81t2I 

Sol (D) 

L= nh 
27t 

K.E. = ~; = (~:Y ~I 

C) n - ,-
( h

2 

J 87t·I 

54. It is found that the excitation fi·equency fi·om ground to the first excited state of rotation for the CO 

molecule is close to ~x1011 Hz . Then the moment of inettia of CO molecule about its cet1tre of mass is 
7t 

close to (Take h = 27t x 10"34 Js) 
A) 2.76 x 10-46 kg m2 B) 1.87 x 10-46 kg m2 

Sol (B) 
hv = k.En=2 - kEn=! 
I= 1.87 X 1 0"46 kg m2 

55. In a CO molecule, the distance between C (mass= 12 a.m.u) and 0 (mass = 16 a.m.u.), 

where 1 a.m.u. = 2.x 10-27 kg, is close to 
3 

D) 4.4 x 10- 11 m 

Sol (C) 

r1=~ and r2=~ 
ml +m2 ml +m2 

.-----------------~------- I~ 
~--------------~( ) 

1"2 r , 

I = m , t;2 + m 2 1~2 

:. d = 1.3 X 10-JO ill. 

evid
ya

rth
i.in

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



liT JEE2010.Paper 2-CMP-25 

SECTION- IV (Matrix Type) 

This Section contains 2 questions. Each question has four statements (A, B, C and D) given in Column I and five 
statements (p, q, r, sand t) in Cohunn II. Any given statement in Colmnn I can have con·ect matching with one or 
more statement(s) given in Colmnn II. For example, if for a given question, statement B matches with the 
statements given in q and r, then for that pa1ticular question, against statement B, darken the bubbles coiTesponding 
to q and r in the ORS. 

56. 

SoL 

Two transparent media of refJ-active indices ).!1 and ).!3 have a solid lens shaped transparent material of 
refi·active index ).!2 between them as shown in figures in Colunu1 II. A ray traversing these media is also 
shown in the figures. In Coltunn I different relationships between J..l~> ).!2 and ).!3 are given. Match them to 
the ray diagram shown in Coltmm II. 

Column I 
A) p) 

B) q) 

C) r) 

D) s) 

t) 

(A) ~ (p, r), (B) ~ (q, s, t), (C) ~ (p, r, t), (D) ~ (q, s) 
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57. You are given many resistances, capacitors and inductors. TI1ese are connected to a variable DC voltage 
source (the first two circuits) or an AC voltage source of 50 Hz frequency (the next three circuits) in 
different ways as shown in Column II. When a ctuTent I (steady state for DC or 1ms for A C) flows through 
the circuit, the COITesponding voltage V 1 and V2. (indicated in circuits) are related as shown in Column I. 
Match the two 

Column I Column II 
A) I * 0, V1 is propmtional to I p) v, v, 

~ 
q) v, v, 

E?J 
C) V1 = 0, V z= V r) v, v, 

E:;J 
v 

D) I * 0, V2 is propmtional to I s) v, v, 

~ v 
t) v. v, 

c::::J v 

Sol (A) -+ (r, s, t), (B) -+ (q, r, s, t), (C) -+ (p, q), (D) -+ (q, r, s, t) 
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