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JEE Advanced Exam 2016
(Paper & Solution)

Date : 22 /05 /2016

PART I - PHYSICS
SECTION - 1 (Maximum Marks : 15)

This section contains FIVE questions.

Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four optionsis correct.

For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories:

Full Marks :+3  If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubblesis darkened.
Negative Marks  : =1  Inall other cases.

Q.1 A pardlel beam of light is incident form air at an angle a on the side PQ of a right angled triangular

prism of refractive index n = V2. Light undergoes total internal reflection in the prism at the face PR
when o has a minimum value of 45° . The angle 6 of the prism is
FJ

(A) 15° (B) 22.5° (C) 30° (D) 45°
Ans.  [A]
Sol.
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L. 1
Snic= —
‘T2
ic=45°
1xsin45° = /2 sinr

. 1
snr=—
2

r=30°
- 0=180° —120° —45° = 15°

Q.2 In a historical experiment to determine Plank's constant, a metal surface was irradiated with light of
different wavelengths. The emitted photoelectron energies were measured by applying a stopping
potential. The relevant data for the wavelength (1) of incident light and the corresponding stopping
potential (V) are given below.

A (um) Vo (Volt)

0.3 20
04 1.0
0.5 04

Given that c=3x 10° ms™?and e= 1.6 x 10™° C, Planck's constant (in units of Js) found from such an
experiment is
(A) 6.0 x 107> (B) 6.4 x 107 (C) 6.6 x 107 (D) 6.8 x 10°*

Ans. [B]

Sol.  Wehave, (KE)ma = % —-d=€eVy

hc

T = (I) +eVy
hc
3107 0 TV
3
—h; 312%9 =¢ +16x10™x 2
X
hx10®=¢+32x10* . (i)
3
—h: 3:;9 =¢ +16x 107 1
X

0.75hx 10 =¢ + 1.6 x 10
by equation (i) — (ii)
0.25hx 10" =1.6x 107"
h= 1.6x107*

0.25
h=6.4x 10
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Q.3 A water cooler of storage capacity 120 liters can cool water at a constant rate of P watts. In a closed
circular system (as shown schematically in the figure), the water from the cooler is used to cool an
external device that generates constantly 3 kW of heat (thermal load). The temperature of water fed into
the device cannot exceed 30° C and the entire stored 120 litres of water isinitially cooled to 10° C. The
entire system is thermally insulated. The minimum value of P (in watts) for which the device can be
operated for 3 hoursis

Device

—_—
Cold

(Specific heat of water is4.2 kJkg™ K™ and the density of water is 1000 kg m™>)

(A) 1600 (B) 2067 (C) 2533 (D) 3933
Ans. [B]
Sol.  Rate of heat extracted by water = (st?Tj
Power by cooler + LU H
P+ MsAT _
At
For Pninin At =3 hrs.
P=H_ MsAT
At
P=3x10° — px120x107° x 4.2x10°% x (30—10)
3x60x 60
P =2067 Watt

Q4 A uniform wooden stick of mass 1.6 kg and length / rests in an inclined manner on a smooth, vertical

wall of height h (<¢) such that a small portion of the stick extends beyond the wall. The reaction force

of thewall on the stick is perpendicular to the stick. The stick makes an angle 30° with the wall and the
bottom of the stick is on arough floor. The reaction of the wall on the stick is equal in magnitude to the

reaction of the floor on the stick. The ratio % and the frictional forcef at the bottom of the stick are

(g=10ms‘2)
16 ¢ 16’ 3
(C)D:ﬁ’f:%N (D)D:_3 :iN
l 16 3 l 16 3
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Ans. [D]
Sol.

Nsn30°+N=16¢g

3N 3.2 .
— =16g=>N=—¢g ... i
5 g 3 9 (i)
f:Nc0530°:£g><—3:EN ...... (i)
2 2
tTa=16x —sin(90+60)—N (x) Sin90° =0
:>169><—><1: Nx=§x
2 2 3

ar=22 [~ sineo

3 X
ar=2 x>

3 43
h_383
4 16

Q.5 An infinite line charge of uniform electric charge density A lies along the axis of an eectrically
conducting infinite cylindrical shell of radius R. At time t = O, the space inside the cylinder is filled
with a material of permittivity € and electrical conductivity c. The electrical conduction in the material
follows Ohm's law. Which on the following graphs best describes the subsequent variation of the
magnitude of current density j(t) at any point in the material .

i i
A A

(A) \\ (B)

(0.0) > (1) 0.0 > (1)
0 0

(©) (D)

> (1)

00) >0 00)

CAREER POINT, CP Tower, IPIA, Road No.1, Kota (Raj.), & : 0744-6630500 | www.ecareerpoint.com Email: info@cpil.in Page # 4




' CAREER POINT Paper-1 [ CODE—-0]

Ans. [D]

Sol.
+
+
+
+
+_r.E
+ ¢

(o)

+A

Electric field intensity at adistancer (< R)

E= A
2meqr
Current density J=oE
J= GA
2me,r

Due to discharging, charge density (1) decreases exponentially with timetill it become zero.
therefore answer is (D)

i

A

0.0) > (1)

SECTION - 2 (Maximum Marks : 32)

e Thissection contains EIGHT questions.

e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
optionsis (are) correct.

e For each question, darken the bubble (s) corresponding to all the correct option (s) in the ORS.

o For each question, marks will be awarded in one of the following categories.

Full Marks :+4 If only the bubble (s) corresponding to al the correct option (s) is (are)
darkened.
Partial Marks :+1  For darkening a bubble corresponding to each correct option, provided NO
incorrect option is darkened.
Zero Marks -0 If none of the bubblesis darkened.
Negative Marks :—2  Inal other cases.

o For example, If (A), (C) and (D) are all the correct options for a question, darkening all these three will
result in +4 marks ; darkening only (A) and (D) will result in +2 marks ; and darkening (A) and (B) will

result in —2 marks, as awrong option is also darkened
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Q.6 A plano-convex lens is made of a material of refractive index n. When a small object is placed 30 cm
away in front of the curved surface of the lens, and image of the double the size of the object is
produced. Due to reflection from the convex surface of the lens, another faint image is observed at a
distance of 10 cm away from the lens. Which of the following statement (s) is (are) true ?

(A) The refractive index of thelensis 2.5
(B) Theradius of curvature of the convex surfaceis 45 cm
(C) Thefaint imageis erect and real
(D) Thefocal length of thelensis 20 cm
Ans.  [A,D]
Sol.

for Refraction through lens

u=-30cm
m=-2
f
m= ——
f+u
o= _f
f -30
-2f +60=f
f =20 cm IIT BASED —

EDUCATION

SYSTEM
u=-30,v=10
1 1 1
4+ - = =
10 -30 fo
fo:15
R=2f,=30

B.Tech.

4.1 @ Flexible Curriculum

Now for plano-convex lens

l _ (=3 \ , | @ Student Development Program
f - R t ' I'® Active Life for over all development
= m |\® Record Placement
1 (n=1) CAREER POINT N g i
—=—>=n=25 UNIVERSITY =
20 30 - KOTA

.:f?{_;_'j.‘- 0744-5151251 €0 CPU to 56767 £& www.cpur.in
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Q.7

Ans.
Sol.

A conducting loop in the shape of aright angled isosceles triangle of height 10 cmiskept such that the
90° vertex is very close to an infinity long conducting wire (see the figure). The wire is electrically
insulated from the loop. The hypotenuse of the triangle is parallel to the wire. The current in the
triangular loop isin counterclockwise direction and increased at a constant rate of 10 As™. Which of the
following statement (s) is (are) true ?

A

10cm 90°

(A) Thereisarepulsive force between the wire and the loop

(B) If the loop is rotated at a constant angular speed about the wire, an additional emf of (@j volt is
s

induced inthewire

(C) The magnitude of induced emf in thewireis [ﬁJ volt

T

(D) Theinduced current in the wire isin opposite direction to the current along the hypotenuse
[AC]

A

d=10cm

v Sl
L

Here ﬂ: 10A/S
dt

for mutual inductance
do = 2o L oran)
2n r

d
o=Ho ijdr
T 0
o= (ﬁdji = Mi
Y
=Hog-g1te
T T
When current through loop increases then magnetic flux
¢ = Mi
g= 0
dt
_md_ Ko
e=M— ==2x10x0.1
dt b
g= Mo
T

Force between loop and conductor is repulsive.
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Q.8 The position vector T of a particle of mass mis given by the following equation
F()= o i+pt?],

where o = % ms?, p=5ms?and m=0.1kg. Att=1s, which of the following statement (s) is (are)

true about the particle ?
(A) Thevelocity V isgivenby V= (10i +10j) ms™

(B) The angular momentum L with respect to the originisgivenby L =— [%} k N'ms

(C) Theforce F isgivenby F = (i +2j) N

(D) Thetorque T with respect to the originisgivenby © =— (Z—CSJ k Nm
Ans. [A,B,D]
Sol. F)= ot i+ Bt
10 3

o == ms®,p=5ms?andm=0.1kg. t=1s,
V=30 +2Bt]
(A) (V) =1=3ai +2B ]
- 3x 9% 1 ox5]
3
= 10i +10j
B) L=FxP=m(FxV)
= 0.1 [(at® i +Bt?]) *(10i +10j)]
= 0.1[(10at® (k) — 10 Bt? (K) ]

= 01 [10x% x 1k 10 % 5 (12 K]

- 01720 _507
3
5 ~
=—2 (k
3 (k)

(C) F=ma=m[6ati +2B]]
0.1[6x1—§><1f+2><5]]
=[2i +]]

(D)i=FxF

=((Xt3 ?+Bt2]) X [2f+]]

(G1+57)x[2+]
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0.9

Ans.

Sol.

Q.10

A length-scale (¢) depends on the permittivity (¢) of a dielectric material, Boltzmann constant (kg), the

absolute temperature (T), the number per unit volume (n) of certain charged particles, and the charge (q)

carried by each of the particles. Which of the following expressions (s) for ¢ is (are) dimensionaly

correct ?

| ng? _ [ ekgT
(A) (= (ngTj (B) /= [nqz]
1=t © = )
[B.D]

0ok TP

(A)€=\/ L3xAZT?
MASTAL3MIL2T 207 %

_ [((MATTL®) ML T 20
- L3ALT2

=12 =L

(C) . \/ A2T2
M2AZTA 3L 2MIL2T 200

©) (= J A
M2AT 3 IM 2T %07 %0

=yL? =L

Two loudspeakers M and N are located 20 m apart and emit sound at frequencies 118 Hz and 121 Hz,
respectively. A car isinitially at apoint P, 1800 m away from the midpoint Q of the line MN and moves
towards Q constantly at 60 km/hr along the perpendicular bisector of MN. It crosses Q and eventually
reaches a point R, 1800 m away from Q. Let v(t) represent the beat frequency measured by a person
sitting in the car at time t. Let vp, vo and vg be the beat frequencies measured at location P, Q and R,
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respectively. The speed of sound in air is 330 ms™. Which of the following statement(s) is(are) true
regarding the sound heard by the person ?

(A) The plot below represents schematically the variation of beat frequency with time
v(t)
A
P

>t

(B) Therate of change in beat frequency is maximum when the car passes through Q
(C) ve+ VR = 2vqg

(D) The plot below represents schematically the variation of beat frequency with time
Vs

Ans. [B,C,D]
Sol.
N
N2
10m
“~~-_ 60 km/hr
___________________ 0( ==,
Q 1800 m _.--""cos
10m f, /’/_,,—f’
M
Beat frequenciesin fp = w [fo—f1]

-+ cos 0 decreases with time because 0 increases.

So fg decreases.

dfy _ d[. V,
= = B4 00080 | (-1
dt  dt { Vv } (f2=1)
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Q.11

Ans.
Sol.

[V, (do
= |:0+7(S|ne)(a\J:| (fg—fl)

*+ 0 increases so sin 6 also increase from O to 90° and slope increases.

So graphis (D).
Rate of change in beat frequencies is maximum where 6 = 90° or at Q. (B) is correct.
At P beats frequencies vp = V+Vo [f2—f4]
At R beats frequencies vg = v :/VO [f,—fi]
+ Vg = fo—f
VPVR(VJFVj[zl]
=2(f,—f1)

vpt+ VR = 2VQ

(C) Also correct.

A transparent slab of thickness d has a refractive index n (2) that increases with z. Here z is the vertica
distance inside the slab, measured from the top. The dlab is placed between two media with uniform
refractive indices ny and n, (> ny), as shown in the figure. A ray of light is incident with angle 6; from
medium 1 and emerges in medium 2 with refraction angle 6; with alateral displacement |.

M = constanN9i<A
Zl n(z)

«—oao—>

1
1
1
1
)
|
|
i
1
1
1
1
|
|
|
|
!
|
1
| I !
|
!
!

n, = constant : 2
9
Which of the following statement(s) is(are) true ?
(A) | is dependent on n(z) (B) nysin 6; = (N, —ny) Sin 6
(C)ny sin®;=n, sin 6; (D) | isindependent of n,
[A,C,D]
By Snell’sLaw

Ny SN0, =n, sin 6;
| will depend on angle of refraction which depends on refractive index
| does not depend on n, as| is defined upto the instant when ray emerge from slab.
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Q.12  Highly excited states for hydrogen-like atoms (also called Rydberg states) with nuclear charge Ze are
defined by their principal quantum number n, where n >> 1. Which of the following statement(s) is(are)
true ?

(A) Relative changein the radii of two consecutive orbitals does not depend on Z
(B) Relative change in the radii of two consecutive orbitals varies as|/n
(C) Relative change in the energy of two consecutive orbitals varies as 1/n”
(D) Relative change in the angular momenta of two consecutive orbitals varies as 1/n
Ans. [A,B,D]
n2
Sol. r=053—A
z
0.53

fhe1=Tn = —[(n+1)*~n’]
z

2 2
relative change = 053 | (n+1"=n

z n2 (0.53)
Z
2
=053 Kl+1] - }
n

2

= 053 1+——1} _, 053x2

n

option (A,B)

=)

E,.—E,__1362° [ 1 1 }

E, 1362 |n? (n+1)°
n2
2
n 1
= ? 1-— 1 >
[-3)
n
-2
=1- (1+1j
n
= 1- (1_% =2
n n
L L (n+1)£—lh
ntl — =n — 2 2n =
Ly nh
2n

Q.13  Anincandescent bulb has a thin filament of tungsten that is heated to high temperature by passing an
electric current. The hot filament emits black-body radiation. The filament is observed to break up at
random locations after a sufficiently long time of operation due to non-uniform evaporation of tungsten
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from the filament. If the bulb is powered at constant voltage, which of the following statement(s) is(are)
true ?
(A) The temperature distribution over the filament is uniform
(B) Theresistance over small sections of the filament decreases with time
(C) Thefilament emits more light at higher band of frequencies before it breaks up
(D) The filament consumes less electrical power towards the end of the life of the bulb
Ans. [D]

SECTION - 3 (Maximum Marks 15)

e Thissection contains FIVE questions.

o Theanswer to each questionisa SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.

o For each question, darken the bubble corresponding to the correct integer in the ORS.

e For each question, marks will be awarded in one of the following categories.
Full Marks: +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks: O In all other cases.

Q.14 A hydrogen atom in its ground state is irradiated by light of wavelength 970 A. Taking
hc/e = 1.237 x 10° eV m and the ground state energy of hydrogen atom as — 13.6 eV, the number of

lines present in the emission spectrumis.

Ans. [6]
Sol. ZzZ=1
n=1
A =970
E= 124008V _ 12.75eV
970

Energy difference betweenn=1& n=4.
So electron transitton=4

nin-1) _ 4(4-1 _
2 2

.. no. of linesin emission spectrum = 6.

Q.15 The isotope 2B having a mass 12.014 u undergoes B-decay to 3C. 3C has an excited state of the

nucleus (5C") at 4.041 MeV above its ground state. If 2B decays to '2C’, the maximum kinetic

energy of the B-particle in units of MeV is. (1 u = 9315 MeV/c?, where c is the speed of light
in vacuum).
Ans. [9]
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Sol. %#B—— %C+ 9B
Massloss=0.014 u

Energy produced = 13.041 MeV (E = mc?)
. Maximum Kinetic energy of B-particle = 13.041 - 4.041 = 9 MeV

Q.16 Consider two solid spheres P and Q each of density 8 gm cm™ and diameters 1 cm and 0.5 cm,
respectively. Sphere P is dropped into a liquid of density 0.8 gm cm™ and viscosity 11 = 3 poiseulles.
Sphere Q is dropped into a liquid of density 1.6 gm cm and viscosity n = 2 poiseulles. The ratio of the
terminal velocitiesof Pand Qis.

Ans.  [3]
2
s v=2 -0
9 n
2(1)° (8-08)
Ve _ 9\ 2 3 =4><7.2><2:
Vo 2(05)(8-16)  3x(64)
9l 2 2

Q.17 Two inductors L; (inductance 1 mH, interna resistance 3 Q) and L, (inductance 2 mH, internal
resistance 4 Q2), and aresistor R (resistance 12 Q) are all connected in parallel across a5V battery. The
circuit is switched on at time t = 0. The ratio of the maximum to the minimum current (I s/ I min) drawn
from the battery is.

Ans. [8]
Sol.
i]_ Ly R1:3(2
—>—T——MWW—
> AMW
i3
> WWW—
R=120Q
i A
L
£ =5V t=0
a t

_Rit
. & L
1= —(l-e ™
1 Rl( )

. _ 5 _3t
h=—=-(1-€
1= 2 (1-€7)

. 5 _
I> = Z(l—GZt)

.5
I3 = —

12

i=ii+i+1is
= E_E 3t + E_Ee_Zt + E
3 3 4 4 12
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i = E_§e_3t — Ee‘zt
3 3 4
at=0
Current (i) would be minimum

at=0

att=o0, 1 = maximum
= 22
3
I
I

10 A 12

X =" x__-=8

3 5

Hence

min

Q.18 A metd is heated in afurnace where a sensor is kept above the metal surface to read the power radiated
(P) by the metal. The sensor has a scale that displays log, (P/P;), where Py is constant. When the metal
surface is at a temperature of 487°C, the sensor shows a value 1. Assume that the emissivity of the
metallic surface remains constant. What is the value displayed by the sensor when the temperature of
the metal surfaceisraised to 2767°C ?

Ans.  [9]

Sol. T,=487+273=760K
T,=2767 + 273 = 3040 K

P=ceAT*
_ ceAT?
n=log
0
4
1:|OQM ..()
0
4
n=log SEAG40) ... (i)
PO
o 3040\*
ii)—(); logl —| =n-1
@)~ 1og[ 5o
log4*=n-1
8log2=n-1
8=n-1
n=9
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PART II - CHEMISTRY
SECTION - 1 (Maximum Marks : 15)

This section contains FIVE questions.
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four optionsis correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories. :
Full Marks :+3  If only the bubble corresponding to the correct option is darkened
ZeroMaks  :0 If none of the bubblesis darkened
Negative Marks: =1 In all other cases

Q.19 Theincreasing order of atomic radii of the following Group 13 elementsis -

(A) Al <Ga<In<TI (B) Ga<Al<In<TI
(C)Al<In<Ga<TI (D) Al<Ga<Tl<lIn
Ans. [B]
Sol.  Order of increasing atomic radii
Ga<Al<In<TI

Q.20 Among [Ni(CO).], [NiCl4?*, [Co(NH3)s Cl;]Cl, Nag [CoFs], Na,O, and CsO,, the total number of
paramagnetic compoundsiis -
(A)2 (B) 3 © 4 (D) 5
Ans. [B]
Sol.  [Ni(CO)4 —— diamagnetic
[NiCl,)* — paramagnetic
[Co(NHj3)4Cl;]Cl —— diamagnetic

CAREER POINT, CP Tower, IPIA, Road No.1, Kota (Raj.), & : 0744-6630500 | www.ecareerpoint.com Email: info@cpil.in Page # 16



' CAREER POINT

Q.21  Oncomplete hydrogenation, natural rubber produces-
(A) ethylene-propylene copolymer
(B) vulcanised rubber
(C) polypropylene
(D) polybutylene
Ans. [A]
CHs H CHs
cHyY  NCH, CHs
Sol. N n
Product
This product can also be obtain by co-polymerisation by ethylene-propylene
T GH
CH=CH +CH=CH, —— _| cn. CH-CH,—CH,
(Propylene) (ethylene) n
Q.22 Pisthe probahility of finding the 1s electron of hydrogen atom in a spherical shell of infinitesimal
thickness, dr, at a distance r from the nucleus. The volume of this shell is 4nrdr, The gualitative sketch
of the dependence of Ponr is-
P P
(A) (B)
o r o r
P P
© (D) A
Ans.  [A]
Sol.  For 1sorbital no. of radial nodes is equalsto zero, therefore graph of p v/sris

Nag[ CoFg] —— Paramagnetic
NaO, —— diamagnetic

CsO, ——> paramagnetic

Total paramagnetic compounds are 3

Paper-1 [ CODE-0]
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Q.23

Ans.
Sol.

—_ T

o r
One mole of an ideal gas at 300 K in thermal contact with surroundings expands isothermally from 1.0
L to 2.0 L against a constant pressure of 3.0 atm. In this process, the change in entropy of surroundings
(ASyr) in K tis
(1L atm =101.3J)
(A) 5.763 (B) 1.013 (C)-1.013 (D) -5.763
[C]
W.D. = Py (V2-V1)

W.D.=-3(2-1) = -3x 101.3=-303.9J
AE=q+W  {AE=0for isothermal process}
=-W

Weknow AS= %

303.9
A —+>7 _ 11.013J/K
Syt 300

ASSurrounding =_Asaw/stem

=-1.013JK

SECTION - 2 (Maximum Marks : 32)

Instruction type from Paper

e Thissection contains EIGHT questions.
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four

options(s) is (are) correct.

e For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.

e For each question, marks will be awarded in one of the following categories. :

Full Marks :+4  If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
Partial Marks :+1  For darkening a bubble corresponding to each correct option. provided
NO incorrect option is darkened.
Zero Marks -0 If none of the bubblesis darkened
Negative Marks: —2  In all other cases
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o For example, If (A), (C) and (D) are al the correct options for a question, darkening all these three will result
in +4 marks; darkening only (A) and (D) will result in +2 marks ; and darkening (A) and (B) will result in —2

marks, as awrong option is also darkened.

Q.24  The correct statement(s) about the following reaction sequence is(are)-

Cumene (C,1 00, ,p_ CHCS/NDOH 3 (mgior) + R (minor NooH , 5
(Collyy) HO® Q (major) ( ) QW

(A) R issteam volatile

(B) Q gives dark violet coloration with 1% aqueous FeCl3 solution
(C) Sgivesyellow precipitate with 2, 4-dinitrophenylhydrazine
(D) Sgivesdark violet coloration with 1% aqueous FeCl3 solution

Ans. [B,C]
Sol.
CHs__ /CHg CHs_ /CHs
CH C-O0-O-H O-H
(i) O @ H30°®
(CeH12) C hyd id Aosone
Cumlén . umene hydro peroxide ®
Phenol
O-H OHp OH
Il
CHCIly/NaOH C-H
Reimer +
P Tiemann Salicyldehyde _
(Phenol) reaction Q (major) Cl:_o
Gives Neutral FeCl; H
Test Parahydroxy
Benzaldehyde
(R) minor
O-H o 0°

Il
C") Nucleophilic substitution

Q Salicylaldehyde
O-CH,-Ph

—C-H
b

S
Thisgives 2, 4 DNP Test This do not
give FeCl; Test

Q.25 The compound(s) with TWO lone pairs of electrons on the central atom is(are).
(A) BrFs (B) ClIF3 (C) XeF, (D) SF,4
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Ans. [B,C]
Sol.
Compounds Lone pair
Bris| 1
CIF;| 2
XeF,| 2
Sk, 1
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Q.26 The product(s) of following reaction sequenceTs{arey—

Br

"L
Br

Ans. [B]
Sol.

(B)

NH,

©

Br

Br

(i) Acetic anhydride/pyridine
(ii) KBrOg/HBr

(iv) NaNOy/HCI, 273-278K

Br
Br Br Br

© Bf©8f (D)
Br
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1
NH, NH-C-CH;
Acetic anhydride
Pyridine
KBrO; /HBr
KBrO; +HBr— Br;, (Bry)
T
NH, NH-C-CHj;
H,0®
Hydrolysis
Br Br

Diazotisaionl NaNO,/HCl/

273-278 K

@®
N,ClI Br

Cu/HBr

Gattermann

reaction

Br Br
Diazonium

salt

Q.27  According to the Arrhenius equation,
(A) ahigh activation energy usually implies afast reaction.

Paper-1 [ CODE-0]

(B) rate constant increases with increase in temperature. This is due to a greater number of collisions

whose energy exceeds the activation energy.

(C) higher the magnitude of activation energy, stronger is the temperature dependence of the rate

constant

(D) the pre-exponential factor is a measure of the rate at which collisions occur, irrespective of their

energy.
Ans. [B,C,D]
Sol. (i) Rate of reaction increases with increase in temperature, K oc T

... dK
— o Ea
(i) T oc

(iii) Pre-exponential factor represents collision frequency

Q.28 Thecrystaline form of borax has
(A) tetranuclear [B,0s(OH),]*" unit
(B) all boron atomsin the same plane
(C) equal number of sp? and sp? hybridized boron atoms
(D) one terminal hydroxide per boron atom

CAREER POINT, CP Tower, IPIA, Road No.1, Kota (Raj.), & : 0744-6630500 | www.ecareerpoint.com
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Ans. [A,C,D]
Sol. Crystalline form of borax is NaB407.10H,0 or Nag[ B,Os(OH),].8H,0
its structureis,

(l)H
O0—B=0
" oo 7 sl
2Na HO—B—O—B—O0OH
650
OH
Q.29  Thereagent(s) that can selectively precipitate S* from amixture of S and SO,* in agueous solution is
(are)
(A) CuCl, (B) BaCl,
(C) Pb(OOCCHy), (D) Nao[Fe(CN)sNO]
Ans.  [A]

sol.  cucl, —5°, cusl
Black

Na[Fe(CN)sNO] —» Nay[Fe(CN)s(NOS)]
Violet Colouration

So answer isonly (A)

Q.30 Positive Tollen'stest is observed for

H CHO
@ ®) @
OH
© (D) /\/ﬁ\
Ph/K[( o PN Ph

(@]
Ans. [A,B,C]

Sol. (A) CH2=CH Positive Test Due to presence of aldehyde
(B) O@ Positive Test Due to presence of aldehyde

(C) Ph—-CH-C-Ph Positive Test Because It is a-hydroxy ketone
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Q.31

Ans.
Sol.

| .
(D) Ph—CH=CH-C-Ph  Negative Test

A plot of the number of neutrons (N) against the number of protons (P) of stable nuclei exhibits upward
deviation from linearity for atomic number, Z > 20. For an unstable nucleus having N/P ratio |less than
1, the possible mode(s) of decay is (are)

(A) B~ decay (B emission) (B) orbital or K-electron capture
(C) neutron emission (D) B* decay ( positron emission)
[B, D]

A nucleus whose low n/p ratio place it below the belt of stability either emits positrons or undergo
electron capture

eg. sC—— 1B+ Je (Positron emission)

eg. ‘oBa+ se—— BCs+ X-ray

SECTION - 3 (Maximum Marks : 15)

o This section contains FIVE questions

o Theanswer to each questionissSINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.

¢ For each question, darken the bubble corresponding to the correct integer in the ORS.

e For each question, marks will be awarded in one of the following categories :

Full Marks: +3 If only the bubble corresponding to the correct answer is darkened.

Zero Marks : O In all other cases.

Q.32

Ans.
Sol.

The diffusion coefficient of an ideal gas is proportional to its mean free path and mean speed. The
absolute temperature of an ideal gas is increased 4 times and its pressure is increased 2 times. As a
result, the diffusion coefficient of this gasincreases x times. The value of x is.

[4]

Diffusion constant o A.v

T /8RT
oL — X |——
P ™

3/2
L

3/2
L@
2
< 4
. 1t will become four times
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Q.33  Thenumber of geometric isomers possible for the complex [CoL,Cl,]” (L = H,NCH,CH,O) is
Ans.  [9]
Sol.  [CoL.Cl;]™ (L = H,NCH,CH,0")
General form of complex is[M(AB).Cj]
Total possible geometrical isomersare 5

c c c c c
AL A B A N AL C T B G
(om ) (ow) v (om o (Dw
B/|\B A/|\B 87 | DA B/|\B A/|\B

C C B~ A~ A~

(1 (1) (1 (V) V)

Q.34 The mole fraction of a solute in a solution is 0.1. At 298 K, molarity of this solution is the same as its
moldlity . Density of this solution at 298 K is 2.0 g cm™. The ratio of the molecular weights of the

MW, .
solute and solvent (wJ .is
solvent

Ans.  [9]

sol. xz=01; m=M; d=2g/om’; UB =7
Ma

[A — Solvent, B — Solute]

_ 01 1000
09 M,
_ M MM
= —+
m 1000

ooq4 1,100 Mg

Q.35 Inthefollowing monobromination reaction, the number of possible chiral productsis

CH,CH,CH3
H Br Br, (1.0 mole)
300°C
CHjs
(1.0 mole)
(enantiomerically pure)

Ans. [5]
Sol.
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CHs
CH-CHz-CHs CHCH,-CHzBr JZHZ CH;3_CHs
H*\>Bf Br, (1mol) H~\~BF + H—Br , Br—H
monbromination H Br H Br
CHs, CHs
(1mol) Chira CHs CHjs
Enontiomeric pure Chiral Chiral
CHa CHy
H Br Br H CHZ_CH3 CHZ_CHg
H H H H H H + H H
*onle Thle T BriBr HiBr
(I:Hg CHs CH, CH,Br
Achiral
m@o Chira Chira
Achiral

If chiral centreisaready present, then it's configuration do not change

Q.36 In neutral or faintly akaline solution, 8 moles of permanganate anion quantitatively oxidize
thiosul phate anions to produce X moles of a sulphur containing product. The magnitude of X is

(A) (B) ©) (D)
Ans. [6]

Sal. 3¢ +MnOj +2H,0——> MnO, +40H"]x8
S,03 +100H  —— 2S07 +5H,0+8e7]x3
24e” +8Mn0j +16H,0 —— 8MnO,, + 320H"~

35,05 +30H™—— 6S0; +15H,0+ 24e”

8MnOy +3S,05 +H,0——>8MnO, + 6505 + 20H™

8 molesof MnOj ion gives 6 molesof SO3~ ion

PART III : MATHEMATICS
SECTION - 1 (Maximum Marks : 15)

e This section contains FI VE questions.

e Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four optionsis correct.
o For each question, darken the bubble corresponding to the correct option in the ORS.

o For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
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Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : —1 Inall other cases.

Q.37

Ans.

Sol.

Q.38

Ans.
Sol.

A computer producing factory has only two plants T, and T,. Plant T; produces 20% and plant T,
produces 80% of the total computers produced. 7% of computers produced in the factory turn out to be
defective. It is known that

P(computer turns out to be defective given that it is produced in plant T;)

= 10P (computer turns out to be defective given that it is produced in plant T»)

where P(E) denotes the probability of an event E. A computer produced in the factory is randomly
selected and it does not turn out to be defective. Then the probability that it is produced in plant T, is -

36 47 78 75
w2 ® © 2 o2
[C]
Given P[BJ 10P[3J
T. T,
Now P(D) = P(T4) P(TEJ P(TZ)P[ j
2

of2)- 242)

80 273
100 280 _ 18

20 210 80 273 93

— X ——F ——X—

100 280 100 280

A debate club consist of 6 girls and 4 boys. A team of 4 members is to be selected from this club
including the selection of a captain (from among these 4 members) for the team. If the team has to
include at most one boy, then the number of ways of selecting the team is -

(A) 380 (B) 320 (C) 260 (D) 95

[A]

Total No. of ways

=(‘Cox °C,+Cy x °Cy) x *C

=(15+80) x 4

=380
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Q.39

Ans.
Sol.

Q.40

Ans.
Sol.

Let —% <0< —l—nz. Suppose a,; and B, are the roots of the equation x* — 2x secd + 1 = 0 and o, and P,

are the roots of the equation X2+ 2xtan0—-1=0. If oy > B1 and o, > B, then oy + B, equals
(A) 2(seco —tano) (B) 2 secH (C) 2 tanb (D)o
[C]

x?—2xsecH +1=0

Now roots are X = seco + tano

So o = secH —tand 3596( T TE\J
& Pr=secOrtand  |g o g

& X*+2xtand-1=0
Now roots are X = + sec — tanf
So, ol = +secO — tano

B2 = —secO —tand
S0t Br=-2tand

LetS= {x e(-mm):x# O,ig} . The sum of all distinct solutions of the equation

\/§secx+cosecx+2(tanx—cotx)=OinthesetSisequaI to-

n 2n 5r
A)—— B) —— co D) —
(W)~ B)~5 © (0)
[C]

/3 seC X + cosec x = 2(cot X —tan X)

J3sinx +cosx _ 2(cos? X —sin®X)
SiN X COSX SiN X COSX

NE

. 1 .
= —— SIN X += COSX = COS 2X (- sinx cosx #0)

= cos(x —%} = COS 2X

:>2x=2nni(x—gj, nel

= X =2nt — /3 OR 3x = 2nnt +71/3
possible solutions in the given interval will be

T 50 n =
X:__l__l_1_

3 9 9 9

Sorequiredsum=—-% _2F 4+ X4 7% =
3 9 9 9
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Q.41 Theleast value of o € R for which 40LX2+% >1,foral x>0,is-

1 1 1 1
A) — B) — C) — D) —
O ®) 5 © 5 (D) o
Ans. [C]
dox?+ L4 L dox2 )2
Sol. S?X 2X > ( 2 J (where o > 0 obviously)
X

1
4ox? + = > 303
X

301

SECTION - 2 (Maximum Marks : 32)

e Thissection contains EIGHT questions.

e Each question has FOUR options (A), (B), (C) and (D) . ONE OR MORE THAN ONE of these four
option(s) is(are) correct.

o For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.

o For each question marks will be awarded in one of the following categories :

Full Marks : +4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened.

Partial Marks : +1 For darkening a bubble corresponding to each correct option, provided NO incorrect
option is darkened

Zero Marks : 0 If none of the bubble is darkened.

Negative Marks : —2 Inall other cases.

o For example, if (A), (C) and (D) are al the correct options for a question, darkening all these three will result
in +4 marks; darkening only (A) and (D) will result in +2 marks; and darkening (A) and (B) will result in -2
marks, as awrong option is aso darkened.

Q.42 A solution curve of the differential equation (x* + xy + 4x + 2y + 4)% —y?=0, x > 0, passes through
X

the point (1, 3). Then the solution curve

(A) intersectsy = x + 2 exactly at one point (B) intersectsy = x + 2 exactly at two points
(C) intersectsy = (x + 2)* (D) does NOT intersect y = (x + 3)*
Ans.  [A,D]

Sl ((x+ 2P +y(x+2) L —y*=0

x+2) (x+2+y) Y=y
dx
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2

dy _ y

dx  (x+2)%+(x+2)y
dy 1

dx (X+2T X+ 2

- +7

y

t dx t+1

J;TZZJiﬁgm

m(x +2) =€nt—%+C

/n [szj =1 +C

t

:>€ny: X_+y2+C (...y:X'FZ)

It passes through (1, 3)
/m3=-1+C=C=1+/n3

my=-—"Y +1-/m3
X+ 2

= -y +1
X+2

n

w <

Thiscurveintersectsy = x + 2

X+2 _

/n 0 =>x=-1

Only one solution

This curvesintersectsy = (x + 2)?
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Q.43

Ans.

Sol.

(x+2)?

/n =—Xx-2+1=-x-1

(x+2)?%=3*" butx>0  Nosolution

y

O

y=(x+3)

m (x+3)? _ —(x+3)? ‘1= X% —9—6X+X+2
3 X+2 X+2

m (x+3)? _ —(x®+5x+7)

3 X+2
J J

positive negativeas x>0

Consider a pyramid OPQRS located in the first octant (x > 0, y > 0, z > 0) with O as origin, and OP and
OR aong the x-axis and the y-axis respectively. The base OPQR of the pyramid is a square with
OP = 3. The point Sis directly above the mid-point T of diagonal OQ such that TS = 3. Then

(A) the acute angle between OQ and OSiis %
(B) the equation of the plane containing the triangle OQSisx —y =0

(C) the length of the perpendicular from P to the plane containing the triangle OQS is 32

V2

(D) the perpendicular distance from O to the straight line containing RS is\/%

[B,C,D]
(229
2'2
3
(0,3, 0R j Q(3,3,0)
3
12, 312, 0)
(0, 0,00 - P(3, 0, 0)
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acute angle between OQ & OS

, 3
(A) Distance between OT = E
Distance between ST =3
Clearly angle between OT and OS
tand = W V2
tan 6 = /2
6 =tan (+/2)

Option A iswrong

(B) Clearly equation of plane OQSisx -y =0
(for each point x = y)

(C) Equation of planeOQSisx—-y =0

; 13-01 3
Distance from P(3, 0, 0) = =
N FE NG
(D)
(0,0,0)
p 3
l line RS
(0, 3,0)
—_—
EIA—EJ-FBK
2

p = projection of (3j) in L direction gf—gﬁsﬁ

3 A~ A
3] ( I—j+3kj‘ ‘—2k+9i
p= =
§|——J+3k §i—§j+3k
2 2 2

\/-1—81 \/ +9 _ Ja5 ) J15
\/4+4+9 \/i+£11+1 \/E \/E
Q.44 Thecircle C; : x* + y* = 3, with centre at O, intersects the parabola x* = 2y at the point P in the first
guadrant. Let the tangent to the circle C; at P touches other two circles C; and C; a R, and Rs,
respectively. Suppose C, and C; have equa radii 2«/5 and centre Q, and Qs, respectively. If Q, and Qs
lie on the y-axis, then

(A) Q2Q3 =12 (B) R2R3 :4\/6
(C) areaof thetriangle OR,R; is 6v2 (D) areaof the triangle PQ,Qs is 4+/2
Ans.  [A,B,C]

Sol.  Solving the equation of circle and parabolawe get point P(+/2 ,1)
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(2.1)

Now equation of tangent at P(v/2, 1) is v2x +y =3
Let the centre of the circle C, and C; are Q. (0, ki) and Q3(0, k»)
Tangent also touches these circles, so

k,—V3| _ 23
J2+1
kg =9,-3

So, Q(0, 9) and Qs(0, -3)

S Q=12

Let the point of contact R, is (o, B1)

tangent at (a4, By) for circle C,
X + By —9(y + B1) =—69
Comparing it with V2 x+ y=3
oy _ =9 _ 9, —69

2 1 3
u=—-22,B=7
LR (242,7)

Similarly let Rz is (o2, B2)
Equation of tangent at (o, B2)
aX + By +3(y +2) =3

Comparing with V2 x +y =3
ay _ Py+3_ 3-3,

J2 1 3

= =22, =1

~ Rs(242,-1)

RoRs = \/(4'\/5)2+64= Jo6 = 46
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Areaof thetriangle OR;R3
1 1 1

=%()—&E 7| =6/2
0 22 -1

Area of thetriangle PQ,Qs
1 1 1

= 2VZ 0 o|=62
1 9 -3

Q45 Letf:R—> R, g:R—>Randh:R — R be differentiable functions such that f(x) = x> + 3x + 2,
g(f(x)) =x and h(g(g(x))) = x for al x € R. Then

(A)g(2) = 1—15 (B) h'(1) = 666 (C) h(0) = 16 (D) h(a(3)) = 36

Ans. [B,C]

Sol.  f(x)=x3+3x+2
g(f(x)) = x
gf(x) f'(x)=1

i 1 _ 1
9O 0" e,

h(g(9(x))) = x
replace x by f(x)

h(a(g(f(x)))) = f(x)

h(g(x)) =f(x)

replace x by f(x)

h(g(f(x))) = f(f(x))

h(x) = f(f(x))

h(x) = (3 +3x+ 2%+ 303+ 3x +2) + 2

h(x) =303 +3x + 2%+ (3x*+3) +9x*+9+0
h'(1) =3(6)*(6) + 9+ 9

=18 x 36+ 18

= 648 + 18 = 666

- h(x) = f(f(x))
h(0) = 1(f(0))
h(0) = f(2)

=8+6+2
h(0) = 16
~+ h(g(x)) = 1(x)

h(g(3)) =1(3)
=27+9+2=38

.
3
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3 -1 -2
Q46 LetP=|2 0 «a |,wherea € R. Suppose Q = [q;] is amatrix such that PQ = kI, wherek € R, k #
3 -5 0
. N : _k _k?
0 and | istheidentity matrix of order 3. If g3 =— 8 and det (Q) = - then
(A)a=0,k=8 (B) 4o —k+8=0
(C) det(P adj(Q)) = 2° (D) det(Q adj (P)) = 2"
Ans. [B,C]
Sol. PQ=kIl

50 10 —a
= =30 6 —Ba+4
-10 12 a

K
= 2=_ % (Bu-4
=5 = Haso0 4%

120 + 20 = 240 + 32
-12 =12a
o=-1
-5 10 1
Q=% -3 6 -1
-10 12 2

2 3
K =';—3 (-5(12 + 12) — 10(— 6 — 10) + 1 (~36 + 60))

(=120 + 160 + 24)

|Padj Q]

= |P adj(4P™)|
=16 P adj P'|
_ ‘ P|_ 16°

16P.—= — |P
[Pl |P]

1Q.2dj P
= |Q adj(kQ™
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Q.47

Ans.
Sol.

% .&‘
“lal

=23|Q|2=23-26=29

Let RS be the diameter of the circle x* + y? = 1, where S is the point (1, 0). Let P be a variable point
(other than R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal
to the circle at P intersects a line drawn through Q paralel to RS at point E. Then the locus of E passes
through the point(s)

11 11 1 1 1 1
(3% ®(%3) @ (3% ® (3-3)
[AC]

Y,
P(a.B)
QL)
L E
(X1, Y1)

(0,0 (1, 0)
/ x=1

Point Pis (o, B)

Let Point Eis(Xy, Y1)

givencircleisx?+y*=1 .. (D)
Lol pi=1

Also tangent at P(a., B) is

oX+py=1

Put (1, y)

oa+py:=1 .. (2
Now Slope of OP = Slope of OE

By

a X

o= P e
Y1

Putin (2)
_ Y1

2
Xty

_ X

oo =

2
X1ty
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Q.48

Ans.
Sol.

Put a, B in (1) we get
Xt . Vi
O +yD)? (X +yp)?

= yi=1-2x

Letf : (0, ) - R be adifferentiable function such that f '(x) = 2 —@ for all X e (0, =) and f(1) # 1.

Then
(A) lim ff[lj =1 (B) lim xf(%jzz

x—0" X x—0"

(©) lim xf '(x) =0 (D) [f(x)] < 2for dl x e (0, 2)

[A]
f:(0,0)—> R

f'(x)=2—% Vv x € (0, )
d_, Y

dx X
=¥, JEE (ADVANCED) - 2017

1

Fm e mem o Special & ICP Batch Course

=Xy = J.Zx dx
) for Extra Meritorious & Repeater Students

= Xy=X"+cC
= y =X+ E

X . Scholarship upto 90% + Free Hostel
s fe=x+ Classes Start: 27" June 2016
f()=1+c=1 Lcz0
fx)=1-—

X ® 0
e [ CAREER POINT

X © 0744-5151200 $ CP to 56767 @ careerpoint.ac.in

lim f'[lj: lim(@1-cx?)=1

x—0" X x—0"

. 1 . 1
lim xf| = |= lim x| —+c¢x
x—0" X x—0" X
= lim(l+cx?) =1
x—0"
lim x*f'(x) = lim (x> -c)=-c=0
x—0" x—0"

f(x) = x+ 2
X

lim f(x) = + oo
x—0"
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So f(x) is not bounded
S0 [f(X)| < 2 not possible

Q.49 Inatriangle XYZ, let x, y, z be the lengths of sides opposite to the angles X, Y, Z, respectively, and

S—X _ S-y _s-z2
4 3

(A) areaof thetriangle XY Z is 64/6

2s=x+y+zlIf and area of incircle of thetriangle XYZ is %n then

(B) the radius of circumcircle of thetriangle XYZ is % J6

(D) sinz(

Ans. [A,C,D]
Sol.

X+Y _
2

Y X Z
S—X S-y S-2
4 3 2
=>x=s-4k,y=s-3k,z=s-2k
Now 2s=x +y +z=3s—9k
s

9
Areaof triangle

A= (5 (-Y)(E-2)

—k (Let)

4

= 54K -3K-2K = | 24—

_2 \E
9\3
. 2 8n
Areaof incircle =rc= 3

=2 A 22
3 s 93

Ss=9andk=1

2J2

93

. Areaof triangle A = x81=6y6
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_ Xyz 5x6x7 35[
— =_"./6
24

T 4A 4x6y6

X Y 7
Sn — sin — sin — =
2 2 2

(s—y)(s—2)(s—Xx)(s—2)(s—X)(s—Y)
yz Xz Xy

_ (5=x)(s—y)(s-2)
Xyz

_4x3x2 4

5x6x7 35
J X+Y =1—cos(X+Y)
2 2
_1-cos(n-2Z) 1+cosZ
2 2

_ 1, 1(x*+y? 2"
2 2 2xy
1, 1(25+36-49
2 2x5x6

1 6_3
2 10 5

SECTION - 3 (Maximum Marks : 15)

Paper-1 [ CODE-0]

e Thissection contains FIVE questions.

e Theanswer to each questionisaSINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive.

o For each question, darken the bubble corresponding to the correct integer in the ORS.
e For each question, marks will be awarded in one of the following categories :
Full Marks : +3 If only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 Inall other cases.

Q.50

Ans.
Sol.

Let m be the smallest positive integer such that the coefficient of x* in the expansion of
A+x)2+@A+x)%+ ...+ (@A +x)%+ 1 +mx)*is(3n + 1) *>C; for some positive integer n. Then the

valueof nis
[5]

A+x)2+@+x)°+ ...+ (1 +X)°+ 1+ mx)>®
_ @+x)[@+x* -1

A ) -1 + 1+ mx)>®

_ @+x)% @+x)?
X X

+(1+ mx)>®

given that coefficient of x* = (3n + 1) *'Cs
5 0C+°C, m? = (38n + 1) °'C,
after ssimplifying
50 51
= —24m?=(Bn+1)——2
C C

50 50
2 2
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50-2 51
=

2
+m =G@n+1)—
@n+D)—

= 16+m’=17 (3n+ 1)
=>m’=5In+1

m is the smallest +ve integer
..n=5

2 .
Q51 Leta, B e Rbesuchthat lim*_S16X)

=1. Then 6(a. + B) equals
x=>0 0 X —SINX

Ans.  [7]

2 .
. X“sNpXx
Sl 1im X-SnBX _
X=>0aX —9nx

ggnBX
X( px JBX .

= lim =

X—0 { X3 J
oX—| X———+....
|3
px°

= lim 3 =1
x—0 X
(oc—l)X—i-E—i-....

So oa—1=0, 6p=1
1
o=l ==
o B 5
1
Hence 6(a + B) = 6(1+EJ =7
_ R " 2s
052 Let z:1+T\/§l,wherei:\/—_l,and rse{l2 3} Le P:{( 2 Zr} and | be the identity matrix
z z
of order 2. Then the total number of ordered pairs (r, s) for which P* = —1 is
Ans.  [1]
Sol. z=ow

P2 B |:(_(D)r 0)23:||:(_m)r (,023:|
- 2s r 2s r
(O] (O] (O] (O]
p2_ (D2r +0)4s (—0))r0)25+())250)r B -1 0
- Cl)23(_@)r PPN 0 + 0 1o -1
(D) 0 e+t e®e =0
So r=1,3
Alo o +e®=-1

when r=1 o’+o*=-1
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sos=1
when r=3 o®+0*=-1
1+e*=-1

Not possible.

Paper-1 [ CODE-0]

x  x2  1+x°

Q.53 Thetotal number of distinct x € R for which [2x  4x®> 1+8x°|=10is
3 9x? 1+27x°

Ans.  [2]

x  x2  1+x°

Sol. 2x  4x? 1+8x% (=10
3x 9x? 1+27x°

X x2 x x2 X3

= |2x 4x? 1+[2x 4x®> 8x%|=10
3x 9x2 3x 9x? 27x3

11 11 1
= x32 4 1+x%2 4 8|=10
39 3 9 27

= 23+12x°=10
=6x°+x3-5=0
= (6x°-5) (x*+1) =0

:>x3:§, x3=-1
6

So two real roots

Q.54 Thetotal number of distinct x

Ans.  [1]
Sol.  Letg(X)= |——dt—(2x)+1
o 1+t
X t2
Let I(x) = j i

|IT BASED
EDUCATION
SYSTEM

#.]| @ Flexible Curriculum
| ® Student Development Program

I'® Active Life for over all development
l @ Record Placement

CAREER POINT
UNIVERSITY =

- KOTA - "} ®) 0744-5151251 9 CPU to 56767 ¢

S www. cpur. in

=2x-1is
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_1(t?41
B 5!{1”4

1+

1

1
2

O gy X

2
(t—lj +2
t
X
-1

I(x) = %T

0
2

Now, g'(x) = -2
9 1+x*

-2

gx) =

—+x°
X

L g <0

Now, g(0) =1
1 tz
&o1)= J.l+ t

0

dt-2+1

1 t2
= [t
O1+t

tc-1
dt
1+t4J

e 1l e
dt+5£—

Paper-1 [ CODE-0]

X

V2

[or e E ]l

_ 1, [2 V2
a2
(1) =—ve
. 0g0)>0=&9g(1)<0
& g(x)<0
- g(X) hasoneroot in [0, 1]

2+\/_J 4«/_
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