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PART - A: PHYSICS

1. Two stones are thrown up simultaneously from the edge of a cliff 240 m high with initial speed of 10 m/s and
40 m/s respectively. Which of the following graph best represents the time variation of relative position of the
second stone with respect to the first ?

(assume stones do not rebound after hitting the ground and neglect air resistance, take g = 10 m/s?)
(The figures are schematic and not drawn to scale.)

fo 240 m S A B TP FIR A, QT T@RI DI T A1 SHWR Bl 3R BHI AT 8, AT URMS ATl HHL:
10 m/s TAT40 m/s &, AT FA=ifhd § | ST WH (3MMelW) Tgat T2k & ATUeT TR TR &1 Refd & T3 faemo
(URac) o1 Faifdrs F& gatar 82

(A A P, TeR ST & THIA S UTAR] SR B AR T8l STeld & A g $T UfoRg T997 7, &=
2 g=10m/s?) (JEI UT% HIA FIRAT AR B MR TA B JAFAR &I )

A ' N

(yz - y1)m (yz - y1)m
24 f-rmememenenenees ; 240+
(1) i )
t> 8 12 t(s) t—> 12 t(s)
A A
(Y2 —y,)m (Y. —y,)m
p 210 S ; p 210 S
3) i (4)
8 12 i(s) 8 12 i(s)
Ans.  (3)
10nVST T4mnm
A ]
Sol.  240m
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1
—240=10t 5 x 10t

5t2—-10t-240=0

t2-2t—48 =0
t?—-8t +6t-48=0
t=8,—6

The first particle will strike ground at 8 seconds

upto 8 second, relative velocity is 30m/s and relative acceleration is zero. After 8 second magnitude of relative
velocity will increase upto 12 seconds when second particle strikes the ground.

T HUT 8 YHTE TR THM I THIR | 8 HHTS T A& 997 30m/s & AT ATUfEH @RI A & | 8 HHUs 4earq

AUIRS A7 BT YRHAT 12 YhUS db 971 od I Tgfad BT Hag W SHRT & |

A
2nd Y=Y
A [
40m/s
240m 240m
v
1st 3 t;
. . . . . L .
2. The period of oscillation of a simple pendulumis T =2z 5 . Measured value of L is 20.0 cm known to 1 mm

accuracy and time for 100 oscillations of the pendulum is found to be 90s using a wrist watch of 1s resolution.
The accuracy in the determination of g is:

L
fored) Exat et &1 3mad, T=2n \/;%HmeﬁamZ0.0cm%ﬂWum@ﬁlmm%l?R?Eﬁa'cﬁa%loo

Sl &1 9 90s B, oY 1s favie @t oY & won T/ 8, Y g & fAeivor # gerterar g ¢

(1) 2% (2) 3% (3) 1% (4) 5%
Ans. (2
AL 0.1
Sol. Givenfearg —=—
L 0
T — ﬂ AT = i
= 100 Se¢ = 100 Se¢
AT 1
T a0
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Al

- —gxlOO%): éE><100+2AT><100
g L

Ag 0.1 1

—x100% - | — - —

g = (20j100+2 (90} 100=2.72%
SO nearest option is 3%
ara: et fawed 3% 2 |
3. Given in the figure are two blocks A and B of weight 20 N and 100 N, respectively. These are being pressed

against awall by a force F as shown. If the coefficient of friction between the blocks is 0.1 and between block
B and the wall is 0.15, the frictional force applied by the wall on block B is :

BT NG H Q) P (W) ATAT B T T E RTd IR %9 20 N T2m 100N B | $2, TP 9o F gRT fedt
IR W TR 1 @ 2 | A {91 qOrih HT 74, AT B 19 0.1 7 B3R AR S §19 0.158 I, IER
NI il B UR oW a7 BITT

+[a]e |

ANNANNANASANNASNNNNN\\Y

(1) 100N (2) 8ON (3) 120N (4) 150N

Ans.  (3)
A f1 A f2

F N

—’ 4—
Sol | l

l b
f,
20N 100N

Assuming both the blocks are stationary
g AT & 91 <t ReR B |

N=F

f,=20N

f,=100+20 = 120N
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4, A particle of mass m moving in the x direction with speed 2v is hit by another particle of mass 2m moving in the
y direction with speed v. If the collision is perfectly inelastic, the percentage loss in the energy during the
collision is close to :

x-fa=m # 2v =1t | e UM EIHE & U HUT 4, y - A2 3 v I | =i g3 2m SJHH PT U HUI, THIIT
2| 9fY g8 duce (TH) Yoic: SR § @1, TIh & IR ol &1 & (g1f+) g

(1) 44% (2) 50% (3) 56% (4) 62%
Ans.  (3)
Sol. Just before collision Just after collision
TIHR B SIP T8 TR & & yganq
2v

3

(:}—>2V v

3

2
1 1 1 2V
Energy loss St 81 AE = > m (2V)*+ > (2m) V2 — 5 (3m) 2 (?J

4mv? _ s5mv?

:3 V2_
m 3 3

= 55.55%

5. Distance of the centre of mass of a solid uniform cone from its vertex is z . If the radius of its base is R and its
height is h then z is equal to

! ThaH S v & GIAM b DI SHD WY A g 2,8 | AR 2 & MgR @1 Broar R a1 v B A8
hel 1 z, &1 719 f=ifbd 4 9 fds a=mER 8 ?

h? 3h 5h 3h?
@) 4= @ 3 3 ) ox
Ans. (2
. . . . . h . 3h
Sol COM of uniform solid cone of height his at height 2 from base, therefore from vertex its T

h A€ & T T SI9 ¥d, BT STAH s AER | gmwirﬁa‘wg‘m%maﬂﬁﬁﬁ %E"ﬁl‘s‘ﬁ"@ﬂ'ﬂl

Spectrum Edu www.spectrumiitacademy.com [5]



www.spectrumiitacademy.com

JEE (MAIN) EXAMINATION 2015 | CODE-A | DATE: 04-04-2015

| PHYSICS |

6. Form a solid sphere of mass M and radius R a cube of maximum possible volume is cut. Moment of inertia of
cube about an axis passing through its centre and perpendicular to one of its faces is

foreft S TTel &1 SIFE M AL 39! F3T R 2 | 39 W S1®ad 91 1Ia+ &1 U agd (89) FIc foram S
21 39 9gT Bl STS<d MU B B, AT SHD! UM 378 TP D= A B Joixall & A 39D (B Th Hheld

@ oA § ?
. MR? ) MR? 2 AMR? . AMR?
()32«/575 ()16\/575 ()9«/575 ()3«/575
Ans.  (3)
Sol. AB= 2R /
a3 = 2R
il X A
a= ﬁ ‘/‘/'
M f cube 99 HT SIHTH M X 2R 3
ass o1 cupe = =
NE)

3aM 8R3 2M

T 4nR® 343 3
Moment of inertia of cube about given axisis a

& TS 31E & gRT: 89 BT TS AT

2
ma -~ v

= 6 """"""
2M 4R®* 1 4AMR? B
T J3r 3 67 9y3n
7. From a solid sphere of mass M and radius R, a spherical portion of radius R/2 is removed , as shown in the

figure. Taking gravitational potential V = 0 at r = oo, the potential at the centre of the cavity thus formed is :
(G = gravitational constant)

T 31 Tl BT SdE M a1 351 R 2 | 599 R/2 3501 1 U@ el 9T, 3@ H 311 T 3R die forn
ST & | 1= oo (=) W & fa9a & A9 V Bl Y (V = 0) A1 Y 39 ISR 4 B () & 5 |,

T fava &1 A4 81 : (G = T ReRrid 2 1)

7
/

-GM -GM —-2GM —2GM

L Hn @ & ® 3 DR
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Ans. (2
Sol. Potential at point P due to complete solid sphere
FHul 319 el & SRV g P R fawa

N—

2
__G™ 3R2—(Bj
2R3 2

2
_ _GM[gg2 _R°
2R3 4

N

2R3

" 8R

2 —

GM (llRZJ 11GM /

Potential at point P due to cavity part

Tfedt & HRU g P W fava

So potential due to remaining part at point P
T AT 91T & BRI 5 P W fava

_ -11GM - 3GM
- 8R | S8R

8R " R

_ -11IGM+3GM _ -GM

8. A pendulum made of a uniform wire of cross sectional area A has time period T. When an additional mass M
is added to its bob, the time period changes to T, . If the Young's modulus of the material of the wire is Y then

1. . .
v s equal to : (g = gravitational acceleration)

Pl T T AR BT SIIRABIC FT §Fhel AT | $99 TR T U AP Pl AMAIHTA T2 | $9 AlAD B MeAD
W U SfRed M GegdM SIS @ | Aleie B ATddblel uRafcid glhx T, 81 Sfiel & | Ife 36 R & uared &1 A1

ot Y Bl Al émﬂﬁg\ﬁﬂ:(g:waw)

o9/ A ol af ¥l e[

Ans. (1)

A
Mg
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Sol. T=21 4~

l+ Al Mg/
M g AY

9. Consider a spherical shell of radius R at temperature T. The black body radiation inside it can be considered

) o ) U 1(U
as an ideal gas of photons with internal energy per unit volume u = v «T* and pressure P = E(Vj . If the
shell now undergoes an adiabatic expansion the relation between T and R is

ot Tirelra ®rer (el & 351 R 2 iR S0@T d T 396 YAk $iraw fafeson &1 wieHi & ga V-l siraet

ﬁﬂﬂmmw%mﬁuﬁmwmmu:%ocT“ammP:%(%j%mﬁ'fmaﬁwﬁ

YIS YR & a1 Tam R & €19 aw&=1 g1
(1) T cer (2) T oc e R )T = (4T« R%
Ans.  (3)

1U
Sol. P=73y

VT3 = const fFadie

4 .
EnR3 T3 = const fIdi®
T R = const fFaai®

1
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10. A solid body of constant heat capacity 1 J/°C is being heated by keeping it in contact with reservoirs in two ways:
(i) Sequentially keeping in contact with 2 reservoirs such that each reservoir supplies same amount of heat.
(i) sequentially keeping in contact with 8 reservoirs such that each reservoir supplies same amount of heat.
In both the cases body is brought from initial temperature 100°C to final temperature 200°C. Entropy changes
of the body in the two cases respectively is
T 319 s (a%g) @1 Rer o1 €1l 1 J/°C © | SHP] ™SI (S AUSRI) & T¥dH H IWSR 14 & UHR 4
T fomar ST 2 |
(i) ITIHAP U F 2 FHD & D H 39 ISR IWIR & TS SHAS FAME A1 § S <1 © |
(ii) ITIHAD TU F 8 HHDI & AUD H 39 TSR IWIR & TS S AAM A § HH 1 & |
T Rerfaal # fis &1 yRf®7® qrg 100°C der 3if<q¥ drg 200°C ® | A1 39 a1 Rerfaai § five &1 gt § uRad«

BT, HATT:
(1) {n 2, 4/n2 (2)¢n2,/n2 (3)¢n2,2¢n2 4)2/n2,8¢n2
Ans. (2
Sol.  Since entropy is a state function, therefore change in entropy in both the processes should be same. There-

fore correct option is (2)
TfP Tl e ol © 3fd: |11 Uishaeil # Uid § aRacd= w99 811 =@y |
ara: e faweu (2) @

11. Consider an ideal gas confined in an isolated closed chamber. As the gas undegoes an adiabatic expansion,
the average time of collision between molecules increases as V4, where V is the volume of the gas. The value

|, 2Ce
ofgis:|Y Cy

Te 3eRt 9 fhe 91 (Wgq), fagad (faafia) s 3 @ifta @) | 39 19 H S58IW J9R 819 W), $9 3T9JRi

C
?WWWWW(W)VQEEGJT?WEIEW%,GE\TVWW&WF%In‘-ﬁqib‘rﬂﬁg\ﬁﬂl(YzéJ

3y+5 3y-5 y+1 y-1
1)~ @)~ 3 = @ =
Ans.  (3)
. . T —_ 1
Sol.  since gf® ney2v, 2

1
nec - and Vims o T

y+l
n=C\V* <v>=C,T¥  since gfe TVri=constant Fad® = ¢oc Vv 2
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13.
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For a simple pendulum, a graph is plotted between its kinetic energy (KE) and potential energy (PE) against
its displacement d. Which one of the following represents these correctly ?
(graphs are schematic and not drawn to scale)

frd) IR Aicte & ford, Sa favemu= d 9o Saa! fas Sl & 4 3iR faRemos d aen s Refast sl & 9=
T i T B | R § & SN I (@7TeRd) ) B 7 (TS A dael UG IR B IR Tl B TR T ¥ )

E E
N N

(1) (2)

'pE
(2)

K.E. is maximum at mean position, whereas P.E. is minimum.
At extreme position, K.E. is minimum and P.E. is maximum.

A1eg Rerfa wR Ifrst St s1ffrea™ B, Safes Rerfost Soil =gaw el .

=¥ RIfd = ot st gAaw 81, Safes Rerfist ot sftreas s .

Atrain is moving on a straight track with speed 20 ms™. It is blowing its whistle at the frequency of 1000 Hz.
The percentage change in the frequency heard by a person standing near the track as the train passes him is
(speed of sound = 320 ms™) close to :

T ¢ () el ueRat 'R 20 ms @ A1 /A IR I B | 39D WS B eafy B gy 1000 Hz B | 3Af
ey o1 ag § =1t 320 ms 81 A1, USRIl & e @ Aafed & o 9 ¢ @ ok |, S9 JAfd gR1 g T8
A o @y @1 srgfy # ufcrera: uRad= & | e

(1) 6% (2) 12% (3) 18% (4) 24%

@

¢ . - f ¢ — 1000 _320
before crossing UR &=+ & Tgel C—-Vg 320-20
¢ _ - f © |- 1000 _320
after crossing UR &=+ @ q18 C+Vg 320+20

2cvg
Af = fo C2 _ Vg

Af 2x320x20
—x100% = ——— %100 = % ~ 129
: x100% 300x 340 X 12.54% =12%
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14.

Ans.
Sol.

15.

Ans.

Spectrum Edu

A long cylindrical shell carries positive surface charge o in the upper half and negative surface charge —c inthe
lower half. The electric field lines around the cylinder will look like figure given in :

(figures are schematic and not drawn to scale)

el T TATTPR DI S HUK 9N H GAHASD TS A 6 A0 et 919 § FOTHAS I e —c & | §9 dai7
(Rafers?) & aRI &R fagga aF—@n, I8 U T IRl 4 9 69 o™ & ¥ 8rft ?

(TE IR B FIRAT NG B AR Tl B AFAR & 2 )

«y (2)

3) (4) =

@

(2) and (3) is not possible since field lines should originate from positive and terminate to negative charge.
(4) is not possible since field lines must be smooth.

(1) satisfies all required condition.

(2) 9 (3) 9¥a 7TET B Hifd &3 V@ gTHd § I B A1MRY UF FUTCHS ATAY TR AT BIH1 A1 |,
(4) =79 TE1 E a9ife aF v deer T B =l |

(1) F¥) raeaSd Al B G BT B |

A uniformly charged solid sphere of radius R has potential vV, (measured with respect to «) on its surface. For

. . . . .3V, BV, 3V,
this sphere the equipotential surfaces with potentials > 4 a2

V,
and TO haveradiusR,R,, R,and R,
respectively. Then
()R,=0andR,>(R,-R,) (@R, # 0and (R,-R))>(R,-R,)
@)R,=0andR,<(R,-R)) (4)2R<R,

R Proar & f&dl g | Sl o el & Yss &1 fawa V 8 | (oo & ATUE AT 1) | 39 Wl & fo,

3V, 5V, 3V,

24 4
()R, =0TMR,> (R, ~R)
3 R,=0TMR,<(R,~-R)
(3.4)

e % faval arer Fafawdt gt @ B, e R, R, R, TR, 8 1 a1

(@R, 0T (R,-R) > (R,—R)
4)2R<R,
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16.
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— KQ_ 2_ 2
V(r<R)_ 2R3 (3R _r)

_3KQ 3V,
centredeg E? - 2

5V, k
VatR, (R,R V)= T":%BRz—Ré)

5 R2 R
~_3_2 = —
= > R2 = R2 \/E
3V, kQ 4
VatR, (R,WX V)= 2 =R_3 =R, = ER
Vo _kQ
VatR4(R41T\’V):T=R_4 = R,=4R
4R 8R
R4—R3:4R—§ :?>R2

\%
A
3V, -
2
Vi
3V,
4
Ve
: |
R=0|R,=R R R=4R R =4R o
2 i ’

In the given circuit, charge Q, on the 2uF capacitor changes as C is varied from 1uF to 3uF. Q, as a function
of 'C'is given properly by : (figures are drawn schematically and are not to scale)

& T aRuy #, C$ 71 & 1uF A 3pF aRaffa &9 & 2uF 991Ra W e Q, # uRad BT 8 | 'C' & Hald
S W0 H Q, P! BT AT AE! ST 8 ? (MW Ha AT IR & AR Wl B AFAR &1 ¢ )

rrﬂ

1uF
2uF
E
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39T
Q, /
@ | |
1 ——C
1uF 3uF
3T
Q, _/
@ | :
1 ——C
1uF 3uF
Ans. (2
Q,
Q >
Sol. . ->—1|MF
Q, 2uF
| 1
"'E
_ 2 .2
Q.= 2+1Q" 3

_ (Cx3j
Q=E|ci3

2 ( 3CE 2CE
== Q2='§

C+3) C+3
Charge
|
o| /7
' I
t 1 1 >C
1uF 3uF

Spectrum Edu

SIEK
@ | i
1 ——C
1uF 3uF
SIGN)
Q, \_
@ | i
1 ——C
1uF 3uF
SIEK
1 ¢
1uF 3uF
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17. When 5V potential difference is applied across a wire of length 0.1 m, the drift speed of electrons is
2.5 x 10 ms™. If the electron density in the wire is 8 x 102 m=, the resistivity of the material is close to :

0.1 m &¥ f&dl IR & RRT & 9 5V faaiaR sRING SR A Side =1 P 3Udrs @re 2.5 x 10 ms1ard 8 | afe
39 TR H Soldgld g9 8 x 102 m~281 dl, 39 & ygred & ufaRigsdar 81, o
(1) 1.6 x 108 QOm (2) 1.6 x 107 Om (3) 1.6 x 10°Qm (4) 1.6 x 105 QOm

Ans. (4

«— =01m—

Sol.
+ V =5v -
vV,=2.5x 10 m/s
n=28x 10%/m?
= neAvd
ﬂ = neAvd
pl
\Y; 5
P~ nevyl = 8x10%8 x1.6x107° x2.5x10™ % 0.1
=16%x10°Qm
o e 20
11 M
18. |
1Q oV
3Q Q 30
In the circuit shown, the current in the 1Q resistor is :
TfT T aRuYy # 1Q ufaigs d gaifesd gT s
(1) 1.3A, fromPto Q 1.3A, P Q@ MR
(2)0A 0 F[) A
(3)0.13A, fromQto P 0.13A, Q¥ P &I
(4)0.13 A, from Pto Q 0.13A, P Q@I
Ans ®
Sol.
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X—-6 XxXx-0 x+9
+ + =

3 1 5
« 5+15+3 _ 2_2 _ 1
15 5 5
_ 2
X= 23
=X0- 2 _o13a
=T T3t
fromQtoP
QI P®I
19. Two coaxial solenoids of different radii carry current | in the same direction. Let El be the magnetic force

on the inner solenoid due to the outer one and g be the magnetic force on the outer solenoid due to the

inner one. Then :

&1 gaell yRAfeere d, e A 18R1 Ue 8 fown § yaifd €1 w8 & | Ife, aed aRafds & wrRor, Jiad
aRAfdST R gHHg g F a1 N aRAfaes & R, a8 aRAfdsT ) gEad 99 F, 8
WF=F =0

(2) F, isradially inwards and F, is radially outwards

F, AR @1 SR 9 ¥ (o) 8 ik F, 978X &1 3R 9 3109 ¢ |

(3) F, isradially inwardsand F, =0

FMR ST NRIRI S TATF, =028 |

(4) F, is radially outwards and F, =0

F,LaE B3R I 3NF & A1 F, =078 |
Ans. (1)

Sol. F=F,=0

Because net resultant will be zero. and equal because of action and reaction pair

aRuTH I T B T [ B Rife Bhar ufafhar g 2 |
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Two long current carrying thin wires, both with current I, are held by insulating threads of length Land are in
equilibrium as shown in the figure, with threads making an angle '6' with the vertical. If wires have mass A per
unit length then the value of I is : (g = gravitational acceleration)

<1 UEd o ORI H YA W 1 URT g1 € e § | §% L oS B (g gl | ofedhrdn ™ E | g9 9ni 6
TG & gRT SHEAER T F '0' BIo7 g9 @t Rerfd 3§, I A1 R |ararasen # v&d 2 | afk 39 art &) ufd sars
TS S A 8 TAT g Yoed I @ROT © A, [T 714 8

mAgL
1o COs6

(1) sin®

)

2Lsing * [0
Alg

2
“O—I, /cos
27(2Lsin0)

) AgmL
2sin0 1y COSO =1.

ALgsingd =

Molz Y
2n(2Lsin0)

Www.spectrumiitacademy.com
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21. Arectangular loop of sides 10 cm and 5 cm carrying a current | of 12 Ais placed in different orientations as
shown in the figures below :

If there is a uniform magnetic field of 0.3 T in the positive z direction, in which orientations the loop would be in
(i) stable equilibrium and (ii) unstable equilibrium ?

(1) (@) and (b), respectively (2) (&) and (c), respectively

(3) (b) and (d), respectively (4) (b) and (c), respectively

10 cm @15 cm HSITel & Y& SAAATHR U (A1) | Ueh fIgqd &y, | = 12 A, Ja1Rd &1 IE 8 | 39 UIeT & IR
# Tty T R fafi= ol (Rerfoat) § < w2

g 981 0.3 T a1 &1 BIE THE g &3, TcAD z faen d faem= & @, <9l N fow sfvfa=m 4, gz
aTeT (fu) (i) Rl e dor (i) SRR |ed H, BN ?

(1) S (a) T2 (b) A (2) S (a) Tor1 (c) A
(3) Her: (b) e (d) H (4) ¥ (b) Ter (c) |

Ans.  (3)

Sol.  For stable equilibrium angle should be zero and for unstable equilibrium angle between p and g should be
T
TITE ATIARAT & ford | A g & A HIvT LT BT AMRY, FoIT SR ARIGReN & ford o g & 71 oy
T BT ARy |
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22. An inductor (L = 0.03H) and a resistor (R = 0.15 kQ) are connected in series to a battery of 15V EMF in a
circuit shown below. The key K, has been kept closed for a long time. Then att =0, K, is opened and key K,
is closed simultaneously. At t = 1ms, the current in the circuit will be : (e° = 150)

S T gRYe #, U YRS (L = 0.03H) T T URRIEs (R = 0.15 kQ) fH 15V fIgd arsd 9a (STH.0%.) Bt
IO A S & | Holl K, BT 980 THI T I< W T & | 39D el 9 t=0 W, K, I Tl B A1 & A1,
K, B g a1 S € | 999 t= 1ms W, aRuer 9 faga gt 81 : (e° = 150)

0.03 H 0.15 kQ

— I ——AMW—
/KZ
[, J/
[ K
15V '
(1) 100 mA (2) 67 mA (3)6.7mA (4)0.67 mA
Ans. (4
— _ E0
Sol. Currentatt=0 I = R
— _ E0
t=0W 9T Io = E

. . R
For decay circuit | = 1, o~

aRuel § gR1 BN & ford | =1 e?
= =LetL = 1=0.67 mA

23. Ared LED emits light at 0.1 watt uniformly around it. The amplitude of the electric field of the light at a distance
of 1 m from the diode is :
(1) 1.73 V/m (2) 2.45 V/m (3)5.48 V/m (4) 7.75 VIm
& AT I B A 3.3 (YHTRT IoAo S[TS) 0.1 1€ TR, THAHA YHTRT IcAfod Heal 2 | ST€ A 1m T R,
T UBIY & fIga &5 B M B

(1) 1.73V/m (2) 2.45V/m (3)5.48 V/m (4) 7.75V/m
Ans. (2

Spectrum Edu www.spectrumiitacademy.com [18]
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= |

l. | i drl=
So ntensity g a2
1 2
|= — E5xC
2 So Eo
P 1 5
=—¢, E§xC
So dr? o Eo
ES _ 2P _ 2x0.1x9x10°
4TC EO I‘2C - 1)(3)(108

E,= /6= 2.45V/m

24, Monochromatic light is incident on a glass prism of angle A. If the refractive index of the material of the prism
is u, aray, incident at an angle 6, on the face AB would get transmitted through the face AC of the prism provided:

®id & fedl froq &1 BT 'A' R | 39 R Thaoft garer smafad grar 2 | afe fiisw & uered &1 sroad+ice p g o,
froq & AB Bal® R, 0 BIVT Mafad THTer &) fhvor, fiIsH & waid AC 9 IR 81 afe:

1) 0> sin {usin(A - sin‘l(ﬁm @< sm—{“sm(A i Si”_{ﬁm
@ 0> COS‘l{MSin{A +sin Gm @ 0< cos-l{“sm(A o Em

Ans. (1)

A

Sol. ; A

7"\

For transmission IR & o r, < i

A-r <i.
sin(A-r)<sini,

sin(A-r)< —
( 1) L

Spectrum Edu www.spectrumiitacademy.com [19]
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. _{1}

A—r < sSin7| =
L u

) 1
r,>A-sint | —
n

(1

sinr, > sin {A—S'” (—

) sin®
sinr, = ——
il

ooty
o 2]

25. On a hot summer night, the refractive index of air is smallest near the ground and increases with height from
the ground. When a light beam is directed horizontally, the Huygens' principle leads us to conclude that as it
travels, the light beam :

(1) becomes narrower (2) goes horizontally without any deflection

(3) bends downwards (4) bends upwards

AT g @1 T A 4, -0 S dbe, I B JUA=id FAdH Il 8 AR 9 -0 9 HAE B A1 gl Il
21 afe, oIS garI-faer g9 afrs fen # o @1 81 4@, ' @ g 9 a8 aRomd ura g @

&, T gU waTel- fahvor gai:

=

(1) Sgfaa (Faton) g SR | (2) fam faarfia gy, afow faen # geran &
(3) T BT 3R & T | (4) SR BT IR Y& SR |
Ans. (4
Sol. —e<— 1
<« 2
wavefrom
Ray 2 will travel faster than 1,  f&=o1 2, fHR01 1 Y Jo=m | ol | 797 B |
so beam will bend upward 3r: 0T 49 W A TRE S TR |

Spectrum Edu www.spectrumiitacademy.com [20]
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26. Assuming human pupil to have a radius of 0.25 cm and a comfortable viewing distance of 25 cm, the minimum
separation between two objects that human eye can resolve at 500 nm wavelengthis :
(1)L um (2) 30 um (3) 100 um (4) 300 um
Ife AG 7 B gaeh 31 531 0.25 cm, 3R W g F96 @ 1 g3 25 cm & 1, 500 nm TRIeed &
THTe H, T I3 B 19 fha {ATH g TP AW 97 39 Al @ 99 [IHGT FR FHM ?
(1)1 um (2) 30 um (3) 100 um (4) 300 um

Ans. (2

Ratina

Sol.

Resolving angle of necked eye is given by :

o1 o Y st & forg AT @17 -

6=1.22&
D

y  1.22x500x107°

25x1072  0.25x2x107?
y=30x10°m =30 um

27. As an electron makes a transition from an excited state to the ground state of a hydrogen - like atom/ion :
(1) its kinetic energy increases but potential energy and total energy decrease
(2) kinetic energy, potential energy and total energy decrease
(3) kinetic energy decreases, potential energy increases but total energy remains same
(4) kinetic energy and total energy decrease but potential energy increases

9 DIS ST, BISRIOM ¥ URATY]/ATA BT ST 7wl § FAqH SHoll TaveqT H HHH BT 8 AT SHDY:
(1) st St & gfg don Refos St qen o ot # & & 2 |

(2) TIferst Srotf, ReIfrst Soft qen & ot # HH 8 9l 7 |

(3) TSt Sott & B B, Refist Srotf gt B 3R et Soff 8! &l 2 |

(4) TS St T Fo Horl B9 B W E g, Refos saif 9g o 2 |
Ans. (1)

2
Sol. KEoc(Ej

n

as n decreases KE increases and TE, PE decreases
n &7 99 g9 W) KE gadl & 21 TE, PE gedl & |

Spectrum Edu www.spectrumiitacademy.com [21]
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28. Match List-I (Fundamental Experiment) with List-1l (its conclusion) and select the correct option from the
choices given below the list :

List - 1 List - 11
(A) |Franck-Hertz experiment (i) |Particle nature of light
(B) |Photo-electric experiment (i) {I;)tlzr;rete energy lewels of

(C) |Davison, Germer experiment (i) |Wawe nature of electron
(iv) |Structure of atom

A | (g 9A) F G -l (SHD gROmH) & AT GHEA (7F7) BT iR fifed fwed 3 & |8 fAwe &1
T BT

- | -l

(A) [ &ed o () [ohrer B BfOrhT Hepfd

(B) |ueprer faga wam (i) [om] & fafded o wiR
(C) |sq SR g | (iii) [serac= &1 9T Ui

(V) [a=AT9] BT ER=IT

(1) (A) - () (B) - (iv) (C) - (iii)
(2) (A) - (i) (B)-(iv) (C) - (iii)
(3) (A) - (i) (B) (i) (C) (i)
(4) (A) - (iv) (B) - (iii) (C) - (iD)
Ans.  (3)
Sol. (A) Frants — Hertz Experiment is associated with Discrete energy levels of atom
(B) Photo electric experiment is associated with particle nature of light and Davison — Germer experiment is
associated with wave nature of electron.

(A) Bd BT TN 3rvfell & fafdad ot wR & =R 2 |
(B) UTeT A=A YA YT &1 HIOTHT UG § FHd 8 T S| STHT YA Soldg 4 @ a3 Taifa |

FrafRrd B |
29. A signal of 5 kHZ frequency is amplitude modulated on a carrier wave of frequency 2 mHz. The frequencies of
the resultant signal is/are :
(1) 2 MHz only (2) 2005 kHz, and 1995 kHz
(3) 2005 kHz, 2000 kHz and 1995 kHz (4) 2000 kHz and 1995 kHz

5 kHZ gt & feft S&d (Ra) &1 2 mHz JRT @ argd d-0 WR T Afge fHar /a1 8 | a1, gRormHr
e (dad) o smgfr g e

(1) 2 MHz ®aa (2) 2005 kHz, T2m 1995 kHz
(3) 2005 kHz, 2000 kHz 211 1995 kHz (4) 2000 kHz T2Im 1995 kHz
Ans.  (3)
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f. = 2MHz = 2000 KHz

f =5KHz

Resultant frequencies are
oot smraferan

=f +f f,f—f

m’ ‘¢’

= 2005 KHz, 2000, 1995 KHz

An LCR circuitis equivalent to a damped pendulum. In an LCR circuit the capacitor is charged to Q, and then

connected to the L and R as shown below :

R L
—WW B
| | C

If a student plots graphs of the square of maximum charge (Q?,,.) on the capacitor with time (t) for two different
values L, and L(L > L,) of L then which of the following represents this graph correctly ? (plots are schematic

and not drawn to scale)

2
Q max
QZ
I_1 max

(L) L. 2)

2
Q max

3) (4)

Q, (for both L,
and L))

Www.spectrumiitacademy.com
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LCR (Tet.¥M1.31R) uRu Tl srqdfad dlieie & qed aial & | (b LCR URYY § |LIRA &1 Q, T TR fasa
T B, 3R R 39 @ ¥ e T SgER LI RN SIST T & |

R L
—WW B
| | C

Ife U fenefl L&, &1 faff=1 /M1 L e L, (L,>L,) & ford , a5 taen Gerla wR siftiead smae & o (Q2,,)
& 419 ] WH 9971 § A1 =116 d 9§ DI |1 WH Gl & ? (Cic DI FaRl Wie & a0 Wd & IR el
€)

Q’ Q’
max ) max Q2max ...—’
L, Q e Q, (L, 3R L,
L, A B forg)
(1) L 2 (3) (@)
» L1 n »
[ > 1 | > { | > {
| >t
(1) |
at any time 't' apply KVL L di
ff 999 't R KVL & g1 R dt
4 _gr_1 9y WWY i
C dt
. dqg q dg_ Ld%q
j=—— —+—R+ =0
dt = C dt  dt?
2 =
d_q_}_Ed_q_;_i =0 ~ ql(_l\’
dt? L dt LC
from damped harmonic oscillator, the amplitude is given by
rHfed S grem & forg smamw 1 yaR e e 2
o f I ion of double diff ial i ﬂ+£d—x+£X—0
A = A,e 2m forgenera equation of double differential equation a2 mdt Tm
_dr d’x  bdx k
A= Ae 2m  fEemdfed @mes wHiew @ for 2 ma =0
_Rt _Rt
= Qg)ax = Qoe 2L = Qﬁwax = Qge -
lesser the self inductance, faster will be damping hence
FH FUREHE $ oIy Tawe= Aol | 8 |

Www.spectrumiitacademy.com
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31 The molecular formula of a commercial resin used for exchanging ions in water softening is CgH,SO;Na
(Mol. wt. 206). What would be the maximum uptake of Ca?* ions by the resin when expressed in mole per
gram resin ?

T qIfoT IS 1 3nfPads I CgH,SO,Na ® | (3fPads 9R = 206) 39 X5 &1 Ca?* 3 & if¥had 3iauisu
T (Fret ufay o IRTE) | 8
1)~ 2) 5 3) o 2=
()103 ()206 ()309 ()412
Ans. (4
1

Sol. 1gof CH,SO,Na= 206 mole
2CH.SONa  + Ca# —— (CHSO)Ca + 2Na*
S 1 ol
206 MO€ 412 M€

32. Sodium metal crystallizes in a body centred cubic lattice with a unit cell edge of 4.29A. The radius of sodium
atom is approximately:

AT €T U 37ch: Divad B STl | fbeeford 81 & e ®R @1 «ars 4.29A 8 | 91fead wAry &1 B
T B
(1) 1.86A (2)3.22A (3)5.72A (4) 0.93A

Ans. (1)

Sol. Rzgazl.BGA

33. Which of the following is the energy of a possible excited state of hydrogen ?
ferforRaa & & BEQISH & Tyg SR Srave &) &oll HIad) 27
(1) +13.6 eV (2)-6.8eV (3)-3.4eV (4) +6.8 eV

Ans.  (3)

12
Sol. (E),=-136 = eV
n
n=2 = E,=-3.4eV

34. The intermolecular interaction that is dependent on the inverse cube of distance between the moleculesiis:
(1) ion-ion interaction (2) ion-dipole interaction
(3) London force (4) hydrogen bond
T8 JFART—IMV]H A1 a1 51 3rvpeii & 919 31 g8 & gl s R fiR 2, €
(1) ST =TT (2) 3ma—fgga ==
(3) oisH 9 (4) BTSSISH §4h

Ans. (2
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1
Sol. lon-dipole interaction oc r_3
1
II—TEyd ST o 3
35. The following reaction is performed at 298 K
2NO(g) +0,(9) == 2NO,(9)
The standard free energy of formation of NO(g) is 86.6 kJ/mol at 298 K. What is the standard free energy of
formation of NO,(g) at 298 K? (K, = 1.6 x 10%?)
fr=fafaa sifaferar &1 298 K W= o a1 |
2NO(g) + 0,(9) == 2NO,(9)
298 K I NO(g) & |¥a« & A& Jad SHoll 86.6 kd/mol 8 | 298 K IR NO,(g) & AM® Jad Sl &1 57
(Kp = 1.6 x 10'?)
(1) R(298) in (1.6 x 10'?) —86600 (2) 86600 + R(298) In (1.6 x 10%?)
In (1.6x10')
- _ 12
(3) 86600 R (298) (4) 0.5[2 x 86,600 — R (298) In (1.6 x 10'?)]

Ans. (4

Sol. 2AG°f(N02) —[2AG®, o, + AG®, (02)] = AG? =—RT/nK,
2AG°f(N02) —[2 % 86,600 + 0] = — RT/n K
AG°f(N02) = 0.5[2 x 86,600 — R (298) /n(1.6 x 10'?)]

36. The vapour pressure of acetone at 20°C is 185 torr. When 1.2 g of a non-volatile substance was dissolved in
100 g of acetone at 20°C, its vapour pressure was 183 torr. The molar mass (g mol) of the substance is:
20°C W= YRS &Y 9T 19 185 torr & | 51 20°C W, 1.2 g 3rareyefiet ugred &1 100 g VRIS # et 7131, 99 ars
TT9 183 torr B T | 39 ugTef BT AR S@ (g molL #H) B |
(1) 32 (2)64 (3)128 (4)488

Ans. (2
Ph—Ps n

Sol. PS = N
185-183  1.2/M

183 100/58
M = 64 g/mol
37. The standard Gibbs energy change at 300 K for the reaction 2A == B + Cis2494.2 J. At agiventime, the
1 1
composition of the reaction mixture is [A] = > [B]=2and[C]= > The reaction proceeds inthe : [R =8.314
J/IK/mol, e =2.718]
(1) forward direction because Q > K_ (2) reverse direction because Q > K_
(3) forward direction because Q < K_ (4) reverse direction because Q < K_
Spectrum Edu www.spectrumiitacademy.com
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Ans.
Sol.

38.

Ans.

Sol.

39.

Ans.
Sol.

40.

Ans.

300 K WR 3BT 24 == B + C ! A1 [iesl &1l 2494.2 J 8 | [T ¢ Go § M AhaT A1 BT Feed [A]

= % [B] = 23R [C] = %% | arfwforan srufid Bl 2 : [R = 8.314 J/K/mol, e = 2.718]

(1) 3y fa=m & b Q > K, (2) fawra fe=m & wifes Q > K,
(3) 31y fa=m # wifb Q <K, (4) faodra fe=m & wife Q <K,
)
AG=AG°+RTInQ

=2494.2 +8.314x300In 4

= positive gTHdH

Q
AG =RT/n—
G EnK

Since, AG is positive so, Q > K, so reaction shifts in reverse direction.

b AG gD 2, $AferT Q > K, 3rat: arfdfehan fauRea faen # fawenfag g |

Two Faraday of electricity is passed through a solution of CuSO,. The mass of copper deposited at the
cathode is : (at. mass of Cu = 63.5 amu)
CuSO,® T e ¥, |1 BR1s fag yarfed @1 7% | defis R & T &1 S © :(Cu &1 RATTS So M
=63.5amu)
(1)0g (2)63.5¢9 3)2g (4)127¢g
@
Cu*+2e —— Cu

2F 1 mole

=63.50.

Higher order (>3) reactions are rare due to :

(1) low probability of simultaneous collision of all the reacting species

(2) increase in entropy and activation energy as more molecules are involved
(3) shifting of equilibrium towards reactants due to elastic collisions

(4) loss of active species on collision

I=a pife Affhar (>3) g4 & i -

(1) gfafrar & wft gonferat & v A1t <qd B FHEGA B B B |

(2) 31T 37ULRll & A 819 & UgTl iR wfhaan ot # gfg el & |
(3) TSR THRT B HIRYT ANBRDT B M F AT BT RATHEROT B1T & |
(4) b1 ¥ Afha e &1 &7 Brar 2 |

@

Higher order (> 3) reactions are rare due to low probability of simultaneous collision of all the reacting species.

I=a Pife AffHaT (>3) geiw & aifd ufdfsrar § 9 ISkl & o A1 TIhx B GHIa+ $HH Bl 2 |

3 g of activated charocoal was added to 50 mL of acetic acid solution (0.06N) in a flask. After an hour it was
filtered and the strength of the fitrate was found to be 0.042 N. The amount of acetic acid adsorbed (per gram
of charcoal) is :

T&H FAD H 0.06 N TRife® ot & 50 mL faera= # 3 g Afha &S drael e 7141 | (6 8¢ & U S9
BT 11 R ARIT &1 yaearar 0.042 N UTs 715 | Afenfyd vfifead ot &1 A (Grs—aiaa & Ui 319 W) &
(1) 18 mg (2)36 mg (3)42mg (4)54mg

1)
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41.

Ans.
Sol.

42.

Ans.
Sol.
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Initial mmoles of CH,COOH =0.06 x 50
Final mmoles of CH,COOH =0.042 x 50

(0.06 —0.042)x50x 107 x 60 x10°
3

Hence, mass of CH,COOH adsorbed per gram of charcoal = =18mg

CH,COOH @& U™ el Hiel = 0.06 x 50
CH,COOH & sifeH fiell et = 0.042 x 50

(0.06 —0.042)x50x 107 x 60 x10°
3

37: BIS PIgel b Uil U g CH,COOH &1 G = =18mg

The ionic radii (in A) of N*, O%-and F~ are respectively :
(1)1.36,1.40 and 1.71 (2)1.36,1.71and 1.40
(3)1.71,1.40and 1.36 (4)1.71,1.36 and 1.40

N, Oz a1 F- &1 smafas o (A #) ween: € -

(1)1.36,1.40qem 1.71 (2)1.36,1.7172m 1.40
(3)1.71,1.407m 1.36 (4)1.71,1.36 M 1.40
©)

These are isoelectronic species.

As negative charge increases, ionic radius increases.

Ig AHg IS h wefie § |
I & FOMA Y gl 2, 3mafae Broar ff g ®

In the context of the Hall - Heroult process for the extraction of Al, which of the following statements is false?
(1) CO and CO, are produced in this process

(2) ALO, is mixed with CaF, which lowers the melting point of the mixture and brings conductivity

(3) Al**is reduced at the cathode to form Al

(4) Na,AlF, serves as the electrolyte

gfd—glce Uhd A VM & Fspdvl & A4 d $I9 A1 $UF ToAd 7

(1) 39 4" # CO T2 CO, HT ITITE BT 2 |

(2) CaF, BT ALO, ¥ e W 5191 &1 e H49 e1al & 3R IqH aTereal ARl 2 |
(3) DU W Al =T BT Al 97T 2 |

(4) Na AlF, REgd sraecd &1 &1 31 © |

4

El)) In this process, carbon anode is oxidised to CO and CO,,.

(2) Itis a fact

(3) At cathode, AI** from Al O, is reduced to Al.

(4) ALQ, is the electrolyte, which is undergoing the redox process. So, AL,O, serves as electrolyte and Na AlF,
although an electrolyte, serves as solvent.

(1) 39 U § P16 TAIS CO AT CO, ¥ Sffavfiard B 2 |

(2) TE TATHS B |

(3) FaATs W, ALO, I AR, Al ¥ 3o=fd BIe 2 |

(4) ALO, T I STESH &, S XSIad UehH <l & | 370 AlLO, T Igd J(ubcd & wd H WY 8rdl & el Na,AlF,
Tl T ITA avucy & R Wt v faas & w9 § ugad B © |
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43.

Ans.
Sol.

44,

Ans.
Sol.

45,

Ans.
Sol.

46.
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From the following statements regarding H,O,, choose the incorrect statement :
(1) It can act only as an oxidizing agent

(2) It decomposed on exposure to light

(3) It has to be stored in plastic or wax lined glass bottles in dark

(4) 1t has to be kept away from dust

H,0,® |=Y ¥, fFfaled sl § 4 Tad U g

(1) I DI ARAPRS 2

(2) 9BT § $HHT AT Bl &

(3) 39 wilRe®d a1 AIHE Hia diad § iER ¥ Jufed fhar omar @
(4) 39 g4 ¥ X @ ALY

@

H,O, can undergo reduction as well as oxidation because oxidation number of oxygeninH,O, is—1. So, it can
act both as reducing agent and oxidising agent.

H,0, 3T T iTeRiTehRoT & |ehall & | Fifeb H,0, H SAfeR{IoT &l Siferiiehror Weedn —1 8 | 3fch: I8 U= el
SATRABIRD ST B TRE FTER PR ADl & |

Which one of the following alkaline earth metal sulphates has its hydration enthalpy greater than its lattice
enthalpy ?

ffafed # @ o9 9 aRkia ga7 91 Fehe B T Rl SHS ST Yorredl | «1fde 8 ?

(1) CasoO, (2) BeSO, (3)BasoO, (4) SrsO,

@

Down the group, solubility of sulphates of group 2 metals in water decreases. BeSO, is soluble in water (a
known fact). Hence, hydration energy of BeSO, is more in magnitude than its lattice energy.

T R ST WR ST | a9 2 %) €7gel & Aewel B faoraan vedl 8 1 BeSO, 5 # fderd B 8 | (@@ 9 Te)
$AfIY BeSO, 31 SIS Soll URATT ¥ 590! SiTdd SHoll 9 18 81l & |

Which among the following is the most reactive ?

fr=fafad # & 319 waifte rfwfraria 8 ?

(1) Cl, (2) Br, Q)L @Ic
4)

In general, interhalogen compounds are more reactive than halogens except fluorine (as per NCERT)

HHRIT: RTRATS Ad T B Bredx (NCERT & J9R) ¥arorHl | 1fda forareha 8 2 |

Match the catalysts to the correct processes :

Catalyst Process

(A) TICl, (i) Wacker process

(B) PdClI, (i) Ziegler - Natta polymerization
(C)CuCl, (iii) Contact process

(D) V,0, (iv) Deacon's process

fT T IIRBT BT FE UHA B A1 GATAT BN

IORD LEL]

(A) TICl, (i) afe= s H

(B) PdCl, (i) IR~ T TEADIDBRIT
(C)CuCl, (iii) TSt wehH

(D) V,0, (iv) St UshH

(1) (A) - (iii), (B) - (i), (C) - (iv), (D) - (1) (2) (A) - (i), (B) - (1), (C) - (iv), (D) - (iii)
(3) (A) - (i), (B) - (iii), (C) - (iv), (D) - (1) (4) (A) - (iii), (B) - (1), (C) - (ii), (D) - (iv)

Spectrum Edu www.spectrumiitacademy.com

| CHEMISTRY l

[29]


www.spectrumiitacademy.com

Ans.
Sol.

47.

Ans.
Sol.

48.

Ans.
Sol.

49,

Ans.
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(2)

TiCl, — Ziegler-Natta polymerisation
PdCI, - Wacker process

CuCl, — Deacon's process

V,0, — Contact process

TiCl, — fSFTeR-ATeT TgeTdbIBROT
PdCI, — dfdR TshH
CuCl, — SI® mhH
V,0, - ¥ TshH

Which one has the highest boiling point ?

frfeaRea § & waifre Faumis feae § ?

(1) He (2) Ne (3) Kr (4) Xe

(@)

London dispersion forces increase from He to Xe because molecular mass increases. So boiling point will also
increase from He to Xe.

e gBIUiE He W Xe dd dadl & FIfP A0dd 0q dedl & | $9fT¢ He I Xe Td Farid dT 9 |

The number of geometric isomers that can exist for square planar [Pt (CI) (py) (NH,) (NH,OH)]* is
(py = pyridine ) :
a1 gHAA [Pt (CI) (py) (NH,) (NH,OH)]* (py = pyridine ) & SATAda weTaafqdl @1 W1 &
12 )3 (3)4 (4)6
@
The complex is of the type [Mabcd]
M = metal
a, b, ¢, d = Monodentate ligands.

a\M/c a\M/c a\M/b

3 geometrical isomers

Hgd [Mabed] HR 1 ¢ |
M = &7g
a, b, ¢, d = Thae® forivs

a\M/c a\M/c a\M/b

3 ST FAHATa=T T

The colour of KMnO, isdueto:
(1) M > L charge transfer transition (2) d —d transition

(3) L »> M charge transfer transition (4) o —c* transition
KMnO, @& 3 &1 SR & :

(1) M — L 3TTJ9N IATTIROT HHHAT (2) d — d HHHT
(3) L — M TTJ9T QAT HsHHTT (4) 6 — c* HHAT
©)
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Sol.  Colour of KMnO, is due to charge transfer from O (ligand) to Mn(VIl) (Central metal ion).

KMnO, &1 371 0% (feffTvs) & Mn(VII) (S=T4 €1 31TI) T ST RIHIRYT & PHIROT BT & |

50. Assertion : Nitrogen and Oxygen are the main components in the atmosphere but these do not react to form
oxides of nitrogen.
Reason : The reaction between nitrogen and oxygen requires high temperature.
(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct

(4) Both are assertion and reason are incorrect

DU : TSI SR SIS TIATERY & qiF TSP & IR I8 (5631 BB ASgIo & TS a1 g |
TP : ATSeIS R Afedio & e srfdifshar & o7y S=a a9 & sraeged § |

(1) AP R q@ I FE § &R TB NPT BT HE BRI & |

(2) 3B MR TP QA1 FE & IR TD SMABAT HT T TIIBI T2 2 |

(3) IIHHAA TTeTd B TR b FE 2 |

(4) TP A T [IH1 T & |

atmosphere.
The reaction to form oxides of nitrogen takes place at higher temperature (~2000 K as per NCERT). So, reason
is correct and also the correct explanation of the assertion.

AIAFHUA T B b T8 W AT & 5 Ao Soa i B B, S argaved § sifawior @ ey famar e
BT B |

JFfAfhaT S=a A9 (x2000 K NCERT & JIJHR) WR A5G & Sad1ss 911 8 | 3 T el & a2 ffiHerd &1
BT f FET B |

51. In Carius method of estimation of halogens, 250 mg of an organic compound gave 141 mg of AgBr. The
percentage of bromine in the compound is :

(at. mass Ag = 108 ; Br = 80)
2AIS B MHeAd B DRI fAfY § 250 mg HEfH Af® 141 mg AgBr=ar & | Afie & 1= o wf¥aan &
(WRHI0TH A= Ag = 108 ; Br = 80)

1) 24 (2) 36 (3)48 (4)60
Ans. (1)
. Atomic mass of Br Wt. of AgBr
Sol. XK= Molecular mass of AgBr * W, of organic Bromide x 100
Th 0/B—ﬂxﬁxloo—m
us 0Br= 188 * %50 =
% X = Br &1 AT 9 AgBr &1 9R 1
0= AgBr @1 R Q- HASS BT R x 100
31a: 0/B—ﬂ><1‘1'1><100—24
' °BT= 188 ™ 250 -
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Ans.
Sol.

53.

Ans.

Sol.

54.

Ans.
Sol.
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Which of the following compound will exhibit geometrical isomerism ?

(1) 1-Phenyl-2-butene (2) 3-Phenyl-1-butene

(3) 2-Phenyl-1-butene (4) 1,1-Diphenyl-1-propane

fer=falRaa & 9 o9 a1 Do sarfad Tamagadr gefar g ?

1) 1-»Fd-2- = (2) 3-Bf -1 (3) 2-Bf -1 (4) 1,1-SEHa-1- 0o

@)

Molecules with restricted rotation and having two different groups on both restricted atoms can show geometrical
isomerism.

1- Phenyl - 2- butene (Ph—CH,-CH=CH-CH,)

Ph—CH, CH, Ph—CH, ~H
H>C=C<H H>C=C\CH3
(cis) (trans)
afreferd goie den I afe i weEmvel w a1 faf= |9 m arel o) ST FHTagadn e B |
1- % - 2- gfed (Ph-CH,~CH=CH-CH,)
Ph-CH, o~ CH Ph—CH,_ __
H”  OH H”  CH,

(98T (famen)

Which compound would give 5-keto-2-methyl hexanal upon ozonolysis ?

TSR BT R BIH—a1 A1 5-Bel-2-Afdret gd™o a1 & ?

CH, CH,
CH, CH,
oy @, e ey
CH, CH,

2

CH,
é\z — CHa—ﬁ—CHrCHz—?H—CHO (5-keto-2-methyl hexanal) (5-BT1el-2-3rel BaTel)
CH o) CH,

3

The synthesis of alkyl fluorides is best accomplished by :
(1) Free radical fluorination (2) Sandmeyer's reaction
(3) Finkelstein reaction (4) Swarts reaction

HePI3d FARTSS B LAY B T Fed g5 fafdy 2

(1) o4 ToIdh FAIRTA (2) SvsHRR 3rfAfa
(3) M drereeTs Srfafdhan (4) Tares arfafsran
4)

R-X+AgF ____, R—F +AgX (Swarts reaction) (¥arcd 3rfafssan)
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55. In the following sequence of reactions :

KMnO, A SOCl, B H, /Pd C
BaSO,

Toluene

the product Cis :
(1) C;HsCOOH (2) CeH5CH,4 (3) C¢HsCH,OH (4) C;HsCHO
fag T arfifesa sgwH # SR C 3

Toluene —KMnOs , A _ SOCL , g B”;égj C
(1) C;H;COOH (2) CqHsCH, (3) C¢H;CH,OH (4) C;H;,CHO
Ans. (4
COOH cocl CHO
Sol. @ __KMno, @ __soch, @ :;égi @
Toluene (A)
56. Inthe reaction
NH,
Nag?szogu D CuCNA/KCN E+N,
CH,

the product E is :
fau v arf¥fhar & SUE ER -

NH,
NaNO, /HCI CuCN/KCN
+
© 0-5°C D A E+N,
CH,

COOH

1)

@ 1<)y
CH,
CN CH,
3) @
CH,

(4)

Ans.  (3)
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57.

Ans.

Sol.

58.

Ans.

Sol.

59.

Ans.
Sol.

60.

Ans.
Sol.
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NH ® g CN
2 N,Cl
NaNO,, /HCI CuCN/KCN
CH, CH, CH,
D) (E)

Which polymer is used in the manufacture of paints and lacquers ?

(1) Bakelite (2) Glyptal (3) Polypropene (4) Poly vinyl chloride
e 9g® BT SUART Yoid MR Yelled 99 § 8rar & ?
(1) IHTZS (2) Raera (3) ufferdi= (4) difer agfral FARISS

@
Glyptal is used in the manufacture of paints and lacquers.

e &1 SUAIT Toig 3R yoltel a9 § 8am g |

Which of the vitamins given below is water soluble ?

(1) Vitamin C (2) Vitamin D (3) Vitamin E (4) Vitamin K
faferRaa faerfqt & v 3§ faog 819 e &
(1) e[ c (2) fderf =D (3) faei™ = E (4) faef K

(1)

Vitamin B and C are water soluble and Vitamin A, D, E and K are water insoluble.

faerfem B @2 C ot | faorasiiar & den faeif®= A, D, Ed K Tdd § aifaoigsial 2 |

Which of the following compounds is not an antacid ?

(1) Aluminium hydroxide (2) Cimetidine
(3) Phenelzine (4) Ranitidine
fafolRad # | wrear A ufdere & 2 ?

(1) YT EssraasS 2) Rpafefea

(3) fbefes (4) XS

©)

Phenelzine is tranquilizer. It is not an antacid.

fpefos™ U o\ & | I8 ufisre w8 © |

Which of the following compounds is not colored yellow ?

ey o Aifirel # BF & NfiE B 1 dren TE 7 ?

(1) Zn,[Fe(CN)g] (2) K5[Co(NOy)]
(3) (NH,)5[As(M050,),] (4) BaCrO,

@

Zn,[Fe(CN), ] is white.

Zn,[Fe(CN),] g B |
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 MATHS ]

61. Let A and B be two sets containing four and two elements respectively. Then the number of subsets of the set
A x B, each having at least three elements is :
(1) 219 (2) 256 (3)275 (4)510

AET AT B &1 A= & fOH HHAL: IR T1 &1 31a9d &, A 99ead Ax B3 I9 Iuaq=adi &1 |, o
TS § B9 F A A @I €, B

(1) 219 (2) 256 (3)275 (4)510
Ans. (1)
Sol. n(A)=4

n(B) =2

n(AxB)=8

So atleast 3 = total — none — one — two digits
=20-1-8C, -°C, =2°~1-8-28 =2°-37
=256-37=219
Hindi. n(A)=4
n(B) =2
NnAxB)=8
Tafely &H & BH 3= Gl — BIg 81 — U — QI 3P
=28-1-°%C, -°C,
=28-1-8-28
=28-37
=256-37=219
62. A complex number z is said to be unimodular if [z| = 1. Suppose z, and z, are complex numbers such that
z, -2z, ) ) )
5_,3. Isunimodularand z, is not unimodular. Then the point z, lieson a:
142
(1) straight line parallel to x-axis (2) straight line parallel to y-axis
(3) circle of radius 2 (4) circle of radius /2
. . L e z,-2z,
T AR AT Z THATII] HECAR & AN [2] = 17 | A 2, 7N 2, O st deamd € s 5 =
142
& Al z, THATIID! Te1 €, a1 fa=g z, Rerq 2 ¢
(1) X-318T B FHATIR Th Y& W | (2) y-318T & FHIOR T YT W |
(3) 2 f5r=a1 9t 9 R | (4) 2 Broar aret g wR |

Ans.  (3)
Sol. |z|=1;1]z|#1

UHHTATD]

z,-22,
2-247,

|z, -2z, = |2~ Z122|2

(z,-2z) (z,-27,) = (2-2,7,) (2-7Z2,)

= |z >+ 41z, - 22,2, — 22,2, =4+ |z,]* |z ]* - 2Z,z, — 22,2,
=N (|22|2—1)(|zl|2—4)20

|z,| # 1

|z,| =2
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a, —2a
63. Let . and B be the roots of equation x*—6x —2=0. Ifa_=a"—f", for n> 1, then the value of % isequal
9
to:
e (2)-6 3)3 (4)-3
. a,,—2a
A o FT B fgard TMeRy x2—6x-2=0 a8 1 IfX n>1d folga =a"—p" 8, @ %Eﬂﬂﬁ
9
2
(16 (2)-6 3)3 (4)-3
Ans.  (3)
Sol. x*-6x-2=0
an =q"— Bn
a0 —2ag _ o' -p0-200°-p°) a®(0®-2)-p°(B°-2) 60’ -6p°
28 2(a” ~p°) ) 2(a” ~p%) 20’ -p7)
a+pf 6
2 ~ 378
12 2
64. IfA=|2 1 -2 |isamatrix satisfying the equation AAT =9I, where I is 3 x 3 identity matrix, then the ordered
a2 b
pair (a, b) isequal to :
1) (2,-1) (2)(=2,1) (3)(2,1) 4) (-2,-1)
12 2
ACA= |2 1 —2|Ud U1 AT B W1 G FHIBRYT AAT = 91, BT HIT HaT 8 el I, 3 x 3P TodAD AT
a2 b
2, @ ®fAd g™(a, b) B A4 2
1) (2,-1) (2)(=2,1) (3)(2,1) 4) (-2,-1)
Ans. (4
Sol. AAT=9I
1 2 2 1 2 a 1 0 0
N 2 1 =212 1 2| _ 9 0 1 0
a 2 b 2 -2 b 0 0 1
= a+4+2b=0,2a+2-2b=0,a?+4+b?=9
= a=-2,b=-1.
65. The set of all value of A for which the system of linear equations :
2X, = 2X, + X, = AX;
2X, — 3X, + 2X, = AX,
=X, + 2X, = AX,
has a non-trivial solution,
(1) is an empty set (2) isa singleton
(3) contains two elements (4) contains more than two elements
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A D 9 w1 BT TG, [T o1 ard FTHaRl MbT
2X, = 2X, + X, = AX;

2%, — 3X, + 2X, = AX,

=X, + 2X, = AX,

BT Th AYW TA 8 ,

(1) v Read =9 B | (2) T Yol T B |
(3) # <1 FUd B | (4)# 1 A 3w SrgTa B |
1) @ 3) 4)
Ans.  (3)
r-2 2 -
Sol. 2 8-k 2 =0
-1 2 -
= (A=2) BL+2A2—4)—2(-21+2)—1(4-3-21)=0
= (L=2)(A2+3L-4) +4(h-1)+(—-1)=0
= (A-1)(\2+21L—8+5)=0 = (A=1)(A2+21-3)=0
Two elements (A —1)?(A+3)=0
r-2 2
Hindi. | 2 S7* 2 =0
-1 2 -

= (L —2) (Bh+22—4)—2(=21+2)—1(4-3-21)=0

= (A—=2) (W2 +3N—4)+4(—1)+(A=1)=0

= (L-1)(\2+ 2, —8+5)=0 = (L-1)(x2+21-3)=0
&1 3/agd (h—1)2 (L +3) =0

66. The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 6, 7 and 8, without

repetition, is :

(1) 216 (2) 192 (3) 120 @) 72

3f®l 3,5, 6,7 AT 8% YA A f1 STERA, 99991 a1l 6,000 A 9 YoIH! BT HEAT 8 |

(1) 216 (2) 192 (3) 120 @) 72

@) @ 3) 4)
Ans. (2

so. [T 1]

Number of integer greater than 6000 may be 4 digit or 5 digit

C1 when number is of 4 digit

C-2 when number is of 5 digit = 5! =120 (6.7,8)
total = 120 + 72 = 192 digit

3432=72
Hindi.
6000 & §$ YUIT®T & H&AT 4 3% AT 537 B
c-1 ST9 AT § 4 37h Bl
c-2 STY F&IT H 5376 8 =5! =120 (6.7, 8)
FA = 120 + 72 = 192 3w T3 570
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67. The sum of coefficients of integral powers of x in the binomial expansion of (1 —2/x )*is::
1 13504_1 21350 31350 1 412504_1
(1) 5 @+ 1) 2) 53 (3) 5 (@-1) (4)5 (2% +1)
(1-2,x)*® fgue gaR § x B YUy °rdl & Ol B AT 2

1 1 1 1
@ 5 E+1) @56 ® 5 -1 @5 @ +1)

Ans. (1)

S OTY S
(1+2\/;)50 =C0+C1(2\/;) +C2(2\/;)2 ... +C50(2&)50

Putx =1 W)
1+3%

=C,+C,(22+..

68. If mis the A. M. of two distinct real numbers | and n(l, n > 1) and G,, G, and G, are three geometric means

between |and n, then G} +2G; + G; equals:
()4 1Pmm (2)41Im2n (3) 4 Imn? (4) 4 Pm?n?
afe |1 fafr= arafae Smeli | den n(l, n > 1) &1 FHOR 9159 (AM.)m & 3R 1T n& §rF T4 iR A71eq

(GM.)G,, G, a1 G, &, @ Gj +2G; + G R & :

(1) 4 1Pmm (2)41Im2n (3) 4 Imn? (4) 4 1Pm?n?
Ans. (2
S | M = “_n
ol. =

(,G,,G,,G,,narein G.P. TuiIkR 8ol 4§

4 2 4
G, =2 G,=¢2 G, =2
! ! !
G/ +2G+G*
2 3
n n n
=X — + 20— + 1P x —
l 2 &
= 0°n+ 2070 + /nd
=nl (/2+2nl + n?)
= n/(¢ + n)?
=4man¢
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. o1 B2 13423438 )
69. The sum of first 9 terms of the series — + + + o, is:
1 1+3 1+3+5
@71 (2) 96 (3)142 (4) 192

1B 1¥+28 1¥42%438

y;{uﬁT+ Toa t Tlizep o @ UH QUSR] T AT
Q71 (2)96 (3) 142 (4)192
Ans. (2
n*(n+1)°
-4
Sol. Tn— nz
1
T =—(n+1)
=5 (0D
T —1[n2+2n+1]
"4
n
S = zTn
n=1
S = 1 W+n(n+l)+n:|
n 4 | 6
n=9
1 [9x10x19 1 384
- —+9 10+9 = — = — =
S, 4| 6 x } 1 [285 + 90 + 9] 1 96.

lim (1- cos2x)(3 + cosx)

70. am S is equal to
1
(1)4 )3 3)2 @ 5
im (1- cos2x)(3 + cosx) N
x—0 xtan 4x
1
(1)4 )3 3)2 @ 5
Ans. (3
1-cos2x)(3 +cosx .2
Sol. lim ( ) ) _ i 28in*x (3+cosx) cosdx _ )
x—0 Xtan4x x—=0 X2 % 4

4x
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] kvx+1 , 0<x<3 . .
71. If the function g(x) = is differentiable, then the value of k+ mis;
mx+2 , 3<x<5
1)2 2 18 3 10 4) 4
(1) @ % @3 @)
kvx+1 , 0<x<3
Ifg waT g(x) = TP B, A k+ m BT A4 © ¢
mx+2 , 3<x<5
1)2 2 18 3 9 4) 4
(1) @ d 3 )
Ans. (1)
kvx+1 0<x<3
Sol. 9(X)=
mx+2 3<x<5
J — X+1-4
L@(@) = i KOy ﬁ) .
g X—3" X—3 X+3~ (X_3)( X+1+2) 4
R(@(3N = lim mx + 2 — 2k
(g())_xas* X—3
Since this limit exists 3m+2-2k=0 = 2k=3m+ 2 (i)
So R(g'(3)) = m by L-Hospital rule
Since g(x) is differentiable k =4m (i)
Solving (i) & (ii)
22 k= 8 k+m=2 ii
m=¢ k=g = m = (i)
() = kvx+1 0<x<3
Hindi. mx+2 3<x<5
J - X+1-4
L @) = lim M:Iimk ( ) _k
g — x—>3 X—3 X+3~ (X—3)(*,X+1+2) - 4
omx+2-2k
R@@)= lim ———

x—3"* X—3
fe @ A e 89 & fag 3m+2-2k=0 = 2k=3m+2  ..(>)
gqferg Efica M & R(g'(3)) = m
Tfd g(x), k= 4m radma=a g1 ...(ii)
(i) 3R (i) BT & A W
2 8

m=jg k=g

= k+m=2 (D)
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72. The normal to the curve, X7+ 2xy —3y? =0, at (1, 1)

(1) does not meet the curve again (2) meets the curve again in the second quadrant
(3) meets the curve again in the third quadrant.  (4) meets the curve again in the fourth quadrant.

gh X2+ 2xy —3y? =0 a5 (1, 1) W 31f¥er=

(1) I B SIIRT &1 et | (2) ash B IERT fgaira agater # fear 2 |
(3) 9% DI IRT o aqgter # e 2 | (4) % DI JIRT Ag FgAte F e 2 |
Ans. (4

Sol. x2+2xy—-3y?=0
= 2X +2xy'+ 2y —6yy'=0

XY
= y_3y—x

_ _ dy _
At x=1,y=1we have X =1

Equation of normal at (1, 1) isy—1=—(x—-1)
= X+y=2
Solving with curve
X2+2x(2-x)—3(2-x)*=0
= x=1,3
= P(1,1)and Q(3,-1)
So normal meets curve again at (3, — 1) in fourth quadrant.
Aliter
X2+ 2xy —3y?=0
(x-y) (x+3y)=0
X—y=0o0rx+3y=0
Equation of normal at (1, 1) isx+y—-2=0
Intersection with x + 3y = 0is (3, — 1)
Hindi. x?2+2xy—-3y?=0
= 2X +2xy'+ 2y —6yy'=0

Lo XY
= y_3y—x
Xx=1,y=1W g—i =1
(1, 1) TR AT B eIy —1=—(x—1) 2 |
= X+y=2

TP D A TA B W
X2+2x(2-x)—3(2-x)*=0

= x=1,3

= P(1,1) 3R Q(3,-1)

safo e a% &1 g: (3, — 1) 99 aguier W e g |

dolcq® g1

X2+ 2xy —3y?=0

(x-y)(x+3y)=0

X—y=0o0rx+3y=0

(1, 1) TR AT BT FHHRUT x+y—2=0

x+3y=0 & |1y ufdees 95 (3,-1)
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. f(x
73. Let f(x) be a polynomial of degree four having extreme values at x =1 and x =2. If lm{“ %} =3, thenf(2) is
equal to:
(1)-8 (2)-4 (3)0 (4)4

AT f(x) BT 4 FT T 9g0< & oD x = 1 TAT x =2 R =RA A9 & | I ||m{1+f(x)} =33, a1 f(2) IXT&R -

(1)-8 (2)-4 3)0 (4)4
Ans.  (3)
Sol. f(X)=0atx=1landx=2

f'(1)=0;f(2)=

f(x)

lim —=~ > =2

x—=0 X
f(x) = ax* + bx® + 2x?
f'(x) = 4ax® + 3bx? + 4x
f(1l)=4a+3b+4=0
f'(2)=32a+12b+8=0
8a+3b+2=0
4a+3b+4=0

1
4a:2:>a:E ybh=-2

X4
f(x) = 5 - 2x3 + 2x2

f(2)=8 —16+8=0
Hindi. f(x)=0, x=13R x=2w
f'(1)=0;f@2)=
f) _

lim ==~ >

x—=0 X
f(x) = ax* + bx® + 2x?
f'(x) = 4ax® + 3bx? + 4x
f(1l)=4a+3b+4=0
f'(2)=32a+12b+8=0
8a+3b+2=0
4a+3b+4=0

1
4a:2:>a:E b=-2

X4
f(x) = 5 - 2x3 + 2x?

f(2)=8-16+8=0
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Ans.

Sol.

75.

Ans.

Sol.
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d
The integral J.—XM equals
xz(x4 +1)3
1/4
x*+1
(1) o +cC (2) (x*+ 1)¥ + ¢ (3) —(x*+ 1)¥ + ¢
J‘ dx
HHD A X2(X4 +1)3/4 gRIER B—
1/4
x*+1
(1) o +cC (2) (x*+ 1)¥ + ¢ (3) —(x*+ 1)¥ + ¢
4)
J’ dx
x2(x* + 1374

1 ! t
+ —5F =
4
1
-4 X?dx=4t3dt
d_X =—t3dt
x3 T
14
—t3dt 1
j t3 =—t+C :_(l+7j +C
logx?

4
The integral I dx is equal to
2

logx? +10g(36 — 12x + x?)
D2 2 4 )1

X §XTEN 28—

j‘- logx? d
> logx? +10g(36 —12x + x?)

El)) 2 (2) 4 31
3

logx?

4
= !Iogxz +Iog(x2 —12x+36)

dx

4
2 logx _
1= 2£I09x+log(6—x)dx (1)

Www.spectrumiitacademy.com

x4 +1

4) —(
X

4

x4 +1

4) —(
X

(4)6

(4)6

4

1/4
1/4
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j‘« IogG x

6 X +Iogx

b b
jf(x)dx=jf(a+b—><)dx ..(ii)

2
Equation (i) & (ii) gives

‘ logx +log(6 — x)

2= ) logx +log(6 - x)

4
X=IdX:2
2

Hencel=1

4
logx?
indi | = dx
Hindi. 1= !Iogxz +Iog(x2 —12x+36)

4
2 |
Y LS 0
2 logx +log(6 - x)
j‘« IogG x
6 X +Iogx

b b
dx jf(X)dX =If(a+b—x)dx 0

2

JHHRT (i) 3R (i) &

‘ logx +log(6 — x) «

21= ) logx +log(6 — x)

4

=IdX:2
2

AJa: 1=1

76. The area (in sq. units) of the region described by {(x, y); y*<2x andy > 4x — 1} is

! S 15
@32 @5 @& @35
{(x, y); Y2 <2x @1 y > 4x — 1} §RT URATRT & HT &A% (T 3H1a1) H o—
[ 5
1 35 2 54 (3) 64 ( 4) 2
Ans. (4
‘ y+1 y?
-1/2
1{)/2 }1 1 34 y=4x—1
215 Y -—{y'E
= 41| 2 s 1/2

E{LE}_E{E} 15 6 _9 1
= 412" 8/ 68 = 2 32 32 /(8,2
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77. Let y(x) be the solution of the differential equal (x log x) d_i +y=2xlogx, (x>1). Theny(e) is equal to

JEE (MAIN) EXAMINATION 2015 | CODE-A | DATE: 04-04-2015

Qe 20 3)2 4) 2e

AT adhd FHIDBIT (X log X) dy +y=2xlogx, (x> 1) &1 & y(x) 8, A y(e) RMER 8—
ax

Qe 20 (3)2 4) 2e
Ans.  (3)

dy .y
Sol. dx+xlogx:2 atx=1;y=0

1

ILF. = eIongx X = gloglogn = |OgX

y(|ogx) = J‘2(|OgX)dX

y(logx) = 2[xlogx —x] + ¢

at x=1, c=2

X=e
y=2(e—-e)+2
y=2
o dy y
Hindi. dx+xlogx:2 X=1;y=0W
1

LF. = Jioga™ = 9099 = logx

y(logx) = J‘2(|OgX)dX

y(logx) = 2[xlogx —x] + ¢

x=1 Cc=2W

X=e

y=2(e—-e)+2

y=2
78. The number of points, having both co-ordinates as integers, that lie in the interior of the triangle with vertices

(0,0), (0,41)and (41, 0) is

(1)901 (2)861 (3)820 (4) 780

ryat, s ¥ (0, 0), (0, 41) [T (41, 0) B, & 31aR® w1 # Rera 34 =gl &1 W s a1 e qorie

2, B

(1)901 (2)861 (3)820 (4) 780
Ans. (4

0,41)]

( 1 ) (2,40)

e 2 (2,39) — 1 point
Sol. (40,1) — 39 points
(0,0) (41,0) ~
V
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Hindi.

(0,0) 41,00 ~

39
142+..... 39= (39 +1)=780

79. Locus of the image of the point (2, 3) inthe line 2x -3y +4)+k (x-2y+3)=0,k e R,isa
(1) straight line parallel to x-axis (2) straight line parallel to y-axis

(3) circle of radius /2 (4) circle of radius ﬁ
fg (2,3) & Y@ (2x -3y + 4) + k (x =2y + 3) = 0, k € R & wfafe=y &1 faguer v& —
(1) X-378T B FHR V& R | (2) y-318T B AR &1 R |

(3) J2 B s ga B | (4) J3 Brem @ g g |

Ans.  (3)

Sol.  Line passing through (1, 2) P(2, 3)
AP = AQ |
(a-1+(B-2?=(2-1)*+(3-2)7
oa?+B2-20—-4p+3=0 A(1, 2)
X2+y?2—-2x—-4y+3=0

r=J1+4-3 =2
Hindi. (1,2) 9 31 Yol & | |P(2, 3)

| Q(a, B)

AP =AQ
(a—12+(B-22=(2-1)2+ (3-2)?
o’ +PB2—-20—-43+3=0 A(1, 2)
X2+y?—-2x—-4y+3=0

| Q(a, B)

80. The number of common tangents to the circles x> + y? —4x -6y —12=0and X2+ y>+ 6x + 18y + 26 = 0, is
M1 ()2 3)3 (4) 4
I X2+ y2 — 4x -6y — 12 = 0 TAT X2+ y? + 6x + 18y + 26 = 0 B IHAFTS ¥t Yw@ait &) Fear 8—
M1 ()2 3)3 (4) 4

Ans.  (3)
Sol. C/(2,3)r,=5
C,(-3,-9r,=8
C.C,= J25+144 =13
CC,=r+r, = externally touch
== 3 common tangents
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Hindi. C,(2,3)r,=5
C,(-3,-9)r,=8

C.C,=yJ25+144 =13
cCC,=r+r, = CISRRSK]
= 3 g et vEm

81. The area (in sq.units) of the quadrilateral formed by the tangents at the end points of the latera recta to the

2 2
) X5y )
ellipse —+—=1,is
PSe 9 "5

2 27
w2 218 @2 @27

2 2
dreiga %+%=1$mﬁm‘i$ﬁﬁw&ﬁ%ﬁn§wﬁ%@aﬁmﬁﬁaa@ﬁmw@rw (et Tt ) 2

27 27
- (2)18 ®) = (4) 27
Ans. (4
2 2
Sol. g+-=1

b 2x 5y
= = ae,— N 1
a=3,b= 5 ( A J | 9 35

)
Il
T
©o| o
Il
wI|N
A
P
N ©
=ya'

1 9
Area &% :4(EXEX3J =27 \

82. Let O be the vertex and Q be any point on the parabola, x2 = 8y. If the point P divides the line segment OQ
internally in the ratio 1 : 3, then the locus of P is
(1) x*=y (2) y?=x (3) y? = 2x (4) x?2=2y
A WRaeTd x? = 8y Bl ¥ O T2 39 R g fdg Q© | IR g P, Y@@vs OQ &1 1: 3 M<IRS AU
# giear &, @1 P &1 faguer &—

L x*=y (2) y?=x (3) y?=2x (4)x* =2y
Ans. (4
(4t 2t2J
. P=|>
S0 4 4 , » £Q(at,, 2r)
h=t x =8y y
0
2
k=1
2
h2
k= — =2y=x2
5 T =X
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2
and the plane

X=2 y+1 z-

83. The distance of the point (1,0,2) from the point of intersection of the line 3 7 12
X—y+z=16,is
1) 2V14 )8 (3) 3v21 (4)13
X—2 1 -2
NEel| 3 - y: = 212 TN A X —y +z =16 ufowes fag 91, a5 (1,0,2) 9 g 5—
(1) 2V14 ()8 (3) 321 (4)13
Ans. (4
Sol. Point of intersection

(3h+2,4h—1,12) + 2)
3L+2-4h+1+120+2=16

11r=11 = r=1

(5, 3, 14)

Distance = \/16 + 9 +144 = /169 =13
Hindi. ufo=es g

(Bh+2,4h—1,12) + 2)
+2-4A+1+120+2=16
11a=11 = =1
(5,3, 14)

30 = 16 +9+144 = 169 =13

84. The equation of the plane containing the line 2x — 5y + z = 3, X + y + 4z = 5 and parallel to the plane
X+3y+6z=1,is
(1) 2x + 6y + 12z = 13 (2)x+3y+6z=-7 (B x+3y+6z=7 (4) 2x + 6y + 12z = -13
YT 2x -5y +2z2=3,x +y + 4z =5 Adfde FH=A el I, S FHAA X + 3y + 62 = 1 B FHRKR 8, Bl
HHERT B—
(1) 2x + 6y + 12z = 13 (2)x+3y+6z=-7 (B x+3y+6z=7 (4) 2x + 6y + 12z = -13
Ans.  (3)
Sol.  Equation of real plane

2X-5y+z-3+AX+y+4z-5)=0
X(2+X)+y(h =5)+z(4rL+1)-3-51L=0

A+2 A-5 4r+1 55
1 3 6 2
3A+6=A-5

2h=-11

Lo~

S22

-7x 21 49
= equation of plane T_Ty_le +7 =0 = 7X+ 21y +42z2-49=0

= X+3y+6z-7=0
Hindi. arafde Tadd &1 IHIHR0T
2X—-5y+z-3+Ax+y+4z-5)=0
X(2+ 1) +y(L —5)+2z(@r+1)—3-5L=0
A+2 A=-5 4r+1 55
1 3 6 2

=
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3L+6=A-5
2= -11
!
2
-7x 21 49
N WWWT—TV—2H+7=O —  TX+21y+422-49=0
= X+3y+6z-7=0
. _ R D
85. Let a b and ¢ be three non-zero vectors such that no two of them are collinear and (@ b)xc =3 |bjlcla.

If 8 is the angle between vectors p and ¢, then a value of sin6 is

2
w22 @2 @3 @

—243

3

H 3, b AT ¢ AT IR U A & o W A @) v T # aen (axa)xez§|6|r|a%|zrﬁvﬁeﬁ
b 3R ¢ @ & &1 HIvT 0 &, AT SinO HT TH A9 B—
2\2 2 2 —243

== @7 @3 @
Ans. (1)

sol. (éxB)xé=§|bnc|é
—Ex(éxf))

—(6.6)a+(6.a”=%|b||c|é

(g blc| +(6-5)jé -(cap

Since 3& b are not collinear 3
a J8
_~- 1
cb+=lbllc|=0 & ¢a =0
1
6+==0
cos 3=
cos0 = 1 sine—ﬁ—&
B ~3 "3
Aliter : (éxB)E

:(é.éﬁ—(ﬁ.é)é:%|6||é|é

(ack =(§|B||E | +B.aja
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Hindi. (axB)xe=Z[bllc|a
—Ex(éxf))
—(E.B)é+(é.é)6:%|b||c|é
(§|b||c|+(6.6)jé=(6.éﬁ
3 ZeiRb W TE 2 G

-~ 1
¢b+Zbllc|=0 & ¢ca =0

0 1—O
cos+3—

V8 242
cosO = —— = sind = ? = —
T @xb
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86. If 12 identical balls are to be placed in 3'identical boxes, then the probability that one of the boxes contains
exactly 3 balls is
11 10 12 11
55(2 2 1 1
—| = 55| = 220 | = 22| =
o 2% @ 55(%] @ 220 (3] @ 2[3)
Ifg 12 v Sl <, 3TH A IRl H I A R, A STH A UH IR H P 37 BN B wifdpar 8-
11 10 12 11
55(2 2 1 1
—| = 55| = 220 | = 22| =
o 2% @ 55(%] @ 220 (3] @ 2[3)
Ans. (1)
Sol.  There seems to be ambiguity in the question. It should be mentained that boxs are different and one
particular box has 3 balls :
then

number of ways= ——5— =

312 313
Alter
3C1 12C3 (QCO + ch + 9C2 + 9C4 + ng + ng + 9C7 + 9C8 + QCQ)
1253
MEELE

12
=1C,"C,(Z-2C)* 358

12
3C,PCy(2° -2.5C,) + |12
correct answer should have been |_3|_2|_6
312
Hindi. we= § g 9fewar 2 | 98 I8 9ga Aafa= ok ta fadiy dga § i fic < 29 =1y @9 wwaa

12 9 11
. . Cyx2 55(2
W‘faﬁﬂtm:;‘T:—( J

33
Jfeasd
3C1 12C3 (QCO + ch + 9C2 + 9C4 + ng + ng + 9C7 + 9C8 + QCQ)
1253
MEEGE

12
=1C,"C,(Z-2C)* 358

12
3c,c,(2°-25¢Cy)+ 12
B IR P ’ Bl_zlfgim%rr%m
312

Spectrum Edu www.spectrumiitacademy.com [51]



www.spectrumiitacademy.com

87.

Ans.

88.

Ans.

Sol.

89.

JEE (MAIN) EXAMINATION 2015 | CODE-A | DATE: 04-04-2015

The mean of the data set comprising of 16 observationsis 16. If one of the observation valued 16 is deleted and
three new observations valued 3, 4 and 5 are added to the data, then the mean of the resultant data, is

(1) 16.8 (2) 16.0 (3)15.8 (4)14.0

16 TN} dTel 3fihel BT A1ed 16 2 | IS Teb Y107 FTghT #1916 8, Bl BT BY, 3 7T NeT07 s 719 3, 43R 5
B, enidsl # e 3y oa B, O 7 Niwel &1 Aed B—

(1) 16.8 (2) 16.0 (3)15.8 (4)14.0
4)
X1+X2 ........ Xl6
=1
16 ©
fafe  x,=16
X1+ Xoeerrens X10—16+3+4+5
18
_ 16x10-16+12 _ 240+12 _ 252 _,
- 18 18 18

If the angles of elevation of the top of a tower from three collinear points A, B and C, on a line leading to the foot
of the tower, are 30°, 45° and 60° respectively, then the ratio, AB : BC, is

1) V3:1 (2 V3:42 (3) 1:43 4)2:3
A v fagall A, BaiR C, U& U1 ¥ R Rerd 8 O U AR & U18 & fazn § of 9l 2, 9 U AR &
RIeR & I=TI7 BT HH: 300, 45° qAT 60° 2, A AB : BC &1 31U 28—

(1) V3:1 (2) V3:42 (3) 1:43 4)2:3
@
tan30° = - AD = h3
al = AD = = hy3
h
BD—h,CD—\/g
h
AB _ AD-BD
BC BD-CD 30°/45° A60°
A B C D
J3-1 3-43
= =4\/§
=1 V3-1
V3
1, 1 1( X j i 1
Let tan™y = tan-x + tan 1-x2 , Where [x] < ﬁ.Thenavalueofyls
1 3x—x3 ) 3x +x3 3 3x—x3 . 3x +x3
) 1-3x%2 ()1—3x2 3) 1+3x? “) 1+3x2
= e tan 1o | < s 8 2
HET tan™y = tan™'x + tan 1-x2 ,G%’T|x|<£ , Al y &I U HIH &—
1 3x—x3 ) 3x +x3 3 3x—x3 . 3x +x3
) 1-3x%? ()1—3x2 3) 1+3x2 “) 1+3x?
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Ans. (1)
-1 1
Sol. ﬁ <x< ﬁ
X=tan 0
—T7 T
— < 9< —_
6 6

tanly=0+tan?tan20 =0 + 20 = 30

3tan0-tan®0
y=tan30 = —————

1-3tan?9

_ 3x-x°

~ 1-3x2
0. The negationof ~sv (~r A s)isequivalentto

1) sA~r (2) sA(ra~5s) () sv(rv~s) (4) s Ar

~SV (=1 AS) P vy ¥9g &—

1) sA~r (2) sA(ra~5s) (B)sv(rv~s) (4) s Ar
Ans. (4
Sol. ~sv(~ras)=(~sv~nNa(~svys

:’*(S A r) At

=~ (s am)

So negationis s A T. ATy ABPRIHAB B 1S A T.
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Read the following instructions carefully

fr=rfafag fde e @ ue

10.

11.

12.

13.

14.

15.

The candidates should fill in the required particulars on the
Test Booklet and Answer Sheet (Side-1) with Blue/Black Ball
Point Pen.

For writing/marking particulars on Side-2 of the Answer Sheet,
use Blue/Black Ball point Pen only.

The candidates should not write their Roll Numbers anywhere
else (except in the specified space) on the Test Booklet/
Answer Sheet.

Out of the four options given for each question, only one
option is the correct answer.

For each incorrect response, one—fourth (%) of the total marks
allotted to the question would be deducted should be deducted
from the total score. No deduction from the total score,
however, will be made if no response is indicated for an item
in the Answer Sheet.

Handle the Test Booklet and Answer Sheet with care, as under
no circumstances (except for discrepancy in Test Booklet
Code and Answer Sheet Code), another set will be provided.

The candidates are not allowed to do any rough work or
writing work on the Answer Sheet. All calculations/writing
work are to be done in the space provided for this purpose in
the Test Booklet itself, marked Space for Rough Work. This
space is given at the bottom of each page and in one at the
end of the booklet.

On completion of the test, the candidates must hand over the
Answer Sheet to the Invigilator on duty in the Room/Hall.
However, the candidates are allowed to take away this
Test Booklet with them.

Each candidate must show on demand his/her Admit Card to
the Invigilator.

No candidate, without special permission of the Superintendent
or Invigilator, should leave his/her seat.

The candidates should not leave the Examination Hall without
handing over their Answer Sheet to the Invigilator on duty and
sign the Attendance Sheet second time will be deemed not to
have handed over the Answer Sheet and dealt with as an
unfair means case. The candidates are also required to
put their left hand THUMB impression in the space
provided in the Attendance Sheet.

Use of Electronic/Manual Calculator and any Electronic device
like mobile phone, pager etc. is prohibited.

The candidates are governed by all Rules and Regulations of
the JAB/Board with regard to their conduct in the Examination
Hall. All cases of unfair means will be dealt with as per Rules
and Regulations of the JAB/Board.

No part of the Test Booklet and Answer Sheet shall be detached
under any circumstances.

Candidates are not allowed to carry any textual material, printed
or written, bits of papers, pager, mobile phone, electronic
device or any other material except the Admit Card inside the
examination room/hall.
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SIFS = /BT URbeld Ud HidIsel B, Yo scie oI
el sorgetfe SuHRY &1 T afdid B |

TRIeT Bt # 3Ry & forg wWieneft wua, /A & Wi fuEi
g fafeml grr fafaa 81 | egfaa wee wim & i A
BT BIA WA,/ AE B i vd R & egER g
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