~"§;VRa nkers
WB JEE Engineering Entrence Exam

Physics

Category I (Q.1 to Q.30) Only one answer is correct. Correct answer will fetch full mark 1. Incorrect

, . . 1
answer or any combination of more than one answer will fetch - 4—mﬂrk.

1. Equivalent capacitance between A and Bin 4. The potential difference V required for

the figure is accelerating an electron to have the
auF aF de-Broglie wavelength of 1 A is
A — |+ B {a) 100V (b) 125V
aF (c) 150V (c) 200V
5. The work function of Cesium is 2.27 eV. The
4uF 4\/\4”: cut-off voltage which stops the emission of
C electrons from a cesium cathode irradiated
(@) 20 4F (0) 8 1F with light of 600 nm wavelength is
(€) 12 uF (@) 16 4F @osv (b) -02V
(c) QsV do2v

2. Two wires of same radius having lengths 1, 6. The number of de-Broglie wavelengths

contained in the second Bohr orbit of
hydrogen atom is

and 1, and resistivities p, and p, are
connected in series. The equivalent

resistivity will be i b} 2
(@ Pl + pahy o) % Ei; q Ed] 4
PP -
p,f1—p2! p; +: | 7. The wavelength of second Balmer line in
(c) B —Pals (d) Hrz TPy hvdr - h
I —1, I+ 1 vdrogen spectrum is 600 nm. The
wavelength for its third line in Lyman series
3. A hollow metal sphere of radius R is charged is
with a charge Q. The electric potential and (&) 800 nm (5) 600 nm
inlensély inside the sphere are respectively (c) 400 nm (d) 200 nm
(@ ye—: and an e 8. Aray of light strikes a glass plate at an angle
5” of 60°. If the reflected and refracted rays are
(o) pra and zero perpendicular to each other, the refractive
index of glass is
(c) zero and zero Na 3 ]
(@) 2 ang @= (®: ©= CE
" L 2 2 2
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10.

11.

12.

13.

14.

15.

16.

. Light travels

through a glass plate of
thickness t and having refractive index p. If ¢
be the velocity of light in vacuum, time taken
by the light to travel through this thickness

of glass is

fc

@ pE ©L (@ pte
e c

If x = at + bt*, where x is in metre (m)and tis

in hour (h), then unit of b will be
2

ta]mT () m
m m
c) — qy I
ic) - ( ]hz
The vectors A and B are such that

|A + B| =] A - B|. The angle between the two
vectors will be
(a)0° (b) 60°

c) 90° (d) 45°

At a particular height, the velocity of an
ascending body is u. The velocity at the same
height while the body falls freely is

(@2 u () —u () u (d) -2 u

Two bodies of masses m, and m, are

separated by a distance R. The distance of the
centre of mass of the bodies from the mass

m, is
my + My my + My
© MM g @Dt Mg
m o+ m, m,

The velocity of sound in air at 20°C and 1 atm
pressure is 344.2 m/s. At 40°C and 2 atm
pressure, the velocity of sound in air is

approximately
(a) 350 m/s (b) 356 m/s
(c) 363 m/s (d) 370 m/s

The perfect gas equation for 4 g of hydrogen
gas is
(8) pV=RT

1
c) pV = =AT
(c)p 5

(b) pV =2RT
(d) pV = 4AT

If the temperature of the Sun gets doubled,
the rate of energy received on the Earth will
increase by a factor of

(a) 2 {b) 4 {c) 8 (d) 16

17.

18.

19.

20.

21,

22,

A particle vibrating simple harmonically has
an acceleration of 16 cms™ when it is at a
distance of 4 cm from the mean position. Its
time period is

(@) 1s (b) 2572 5

(c) 3.142 5 (d) 6.028 5

Work done for a certain spring when
stretched through 1 mm is 10 joule. The
amount of work that must be done on the
spring to stretch it further by 1 mm is

(a) 30 J (b) 40 J

(c) 104 (dy20d

If the rms velocity of hydrogen gas at a

certain temperature is ¢, then the rms
velocity of oxygen gas at the same
temperature is

c c
(a) = by —

) 8 © 10

c C
[ d) =
(i 2 '[]'2

For air at room temperature, the atmospheric
pressure is 1.0 x 10° Nm ™ and density of air
is 1.2 kgm™. For a tube of length 1.0 m,
closed at one end, the lowest frequency
generated is 84 Hz. The wvalue of vy
[ratio of two specific heats) for air is

(a) 2.1 (b) 1.5 (c) 1.8 (d) 1.4

A gas bubble of 2 cm diameter rises through a
liquid of density 1.75 g cm™ with a fixed
speed of 0.35 cms ™. Neglect the density of the
gas. The coefficient of viscosity of the liquid is

(a) 870 poise {b) 1120 poise
(c) 982 poise (d) 1089 poise

The temperature of the water of a pond
is 0°C while that of the surrounding
atmosphere is =20 °C. If the density of ice
is p, coefficient of thermal conductivity is k
and latent heat of melting is L, then the
thickness Z of ice layer formed increases as a
function of time t is

{a}22=%r (b) Z = f%:
o

c)Z% = ﬁ.,f (d) 22 = A0k,
pL pL
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23.

24.

25.

26.

1000 droplets of water having 2 mm
diameter each coalesce to form a single drop.
Given the surface tension of water is
0.072 Nm ™. The energy loss in the process is
(a) B146 x 107 J (b) 4.4 x 107 J
(€) 2108 = 1075 J (d) 47 = 1071

A Zener diode having break-down voltage
5.6 V is connected in reverse bias with a
batterv of emf 10 V and a resistance of 100 2
in series. The current flowing through the
Zener diode is
(a) B8 mA

(c) 4.4 mA

(b) 0.88 mA
(d) 44 mA
In case of a bipolar transistor f =45. The
potential drop across the collector resistance
of 1kQ is 5V. The base current is
approximately
@222 A (b)55pA  (€) 111pA  (d) 45pA
An electron enters an electric field having
intensity E=3i+6j+2k Vm™ and
magnetic field having
B=2i+ 3i T with a velocity v = 2i + Eims

induction
-1

The magnitude of the force acting on the
electron is

(Given,e = - 1.6 x 107" ()

(8)2.02 x 1078 N (b) 5.16 x 1071 N

(€) 372 x 1077 N (d) 441 <1078 N

27.

28.

29.

30.

Two coils of self-inductances 6 mH and
B8mH are connected in series and are
adjusted for highest coefficient of coupling.
Equivalent self-inductance L for the assembly
is approximately

(a) 50 mH

(b) 36 mH

(c) 28 mH

(d) 18 mH

A 1puF capacitor ( is connected to a battery of

10 V through a resistance 1 M£. The voltage
across ( after 1 s is approximately

(a) 5.6V (b) 7.8V

(c) 63V (d)y10v

Two equal resistances, 400 2 each, are

connected in series with a 8 V battery. If the
resistance of first one increases by 0.5%, the
change required in the resistance of the
second one in order to keep the potential
difference across it unaltered is to

(a) increase it by 182

(b) increase it by 2 &

(c) increase it by 40

(d) decrease it by 4 @

Angle between an equipotential surface and
electric lines of force is

(@) 0° {b) 90°

(c) 180° {d) 270°

Category II (Q. 31 to Q. 35) Onlv one answer is correct. Correct answer will fetch full marks 2. If correct

, , q 1
answer are any combination of more than one answer will fetch — = mark.
2

31.

32.

A current I=Le™ is flowing in a circuit

consisting of a parallel combination of
resistance R and capacitance C. The total
charge over the entire pulse period is

L b) 2o
(a) oy (b) 2
(€) lph (d) e'e*

For Fraunhoffer diffraction to occur

(&) Light source should be at infinity

(b) Both source and screen should be at infinity
(c) Only the source should be at finite distance

33.

34.

(d)Both source and screen should be at finite
distance

The temperature of a blackbody radiation
enclosed in a container of volume V is
increased from 100 °C to 1000 °C. The heat
required in the process is

{a) 479 = 107~ cal {b) 8213 107 cal

() 217 x 107 cal (d) 754 % 107 cal

A mass of 1 kg is suspended by means of a
thread. The system is (i) lifted up with an
acceleration of 4.9 ms™. (ii) lowered with an
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35.

acceleration of 4.9 ms™2. The ratio of tension
in the first and second case is

(@ 3:1 {b)1:2

(€)1:3 (d)2:1

The effective resistance between A and B in

the figure is % Q if each side of the cube has

1Q resistance. The effective resistance

between the same two points, when the link
AB is removed, is

B

/
)

5 7
020 (@20

A

7 5
— 0 d) =0
rm12 t}?

Category III (Q. 36 to Q. 40) One or more answer (s) is {are) correct. Correct answers will fetch marks 2.
Any combination containing one or more incorrect answer (s) will fetch 0 mark. If all correct answers are
not marked and also no incorrect answer is marked then score =2 x number of correct answers
marked/actual number of correct answers.

36.

31.

A charged particle of mass m, and chargeq,

is revolving in a circle of radius r. Another
charged particle of charge q, and mass m, is
situated at the cenire of the circle. If the
velocity and time period of the revolving
particle be v and T respectively, then

(a) v = Q"
dmeym
b)v=— |99z
my \ dme,r
©T = 151‘[33:'011'112(3
qdz
AT = 167 £y my 12
g4z

The distance between a light source and
photoelectric cell is d. If the distance is

d
decreased to —, then
2

(a) the emission of electron per second will be four
times

(b) maximum kinetic energy of photoelectrons will be
four times

(c) stopping potential will remain same

(d)the emission of electrons per second will be
doubled

38.

39.

40.

A train moves from rest with acceleration o
and in time t, covers a distance x. It then
decelerates to rest at constant retardation p
for distance y in time t,. Then,

m§=% @2
2
- x_ By
) x=y (d) o

2

A drop of water detaches itself from the exit
of a tap when (o = surface tension of water,
p = density of water, R = radius of the tap
exit,r = radius of the drop)

13
ar= [EE]
3pg
2o
by r==—
3pg
2a )
{c) — = atmospheric pressure
r
2{3
kﬂr>[559]
3pg

A rectangular coil carrving-current is placed
in a non-uniform magnetic field. On that
coil, the total

(a) force is non-zero
(c) torque is Zero

(b) force is zero
(d) torque is non-2ero
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Chemistry

Category I (Q. 1 to Q. 30). Only one answer is correct. Correct answer will fetch full mark 1. Incorrect

. . 1
answer or any combination of more than one answer will fetch — = mark.
4

1. Amongst the following compounds, the one 6. Which of the following reactions will not

that will not respond to Cannizzaro reaction
upon treatment with alkali is

(a) Cl;CCHO (b) Me,CCHO

(¢) C H.CHO (d) HCHO

2. Which of the following compounds would
not react with Lucas reagent at room
temperature?

{a) H,C = CHCH,OH

result in the formation of carbon-carbon
bonds?

(a) Cannizzaro reaction

(b) Wuriz reaction

(c) Reimer-Tiemann reaction

(d) Friedel-Crafts acylation

. Point out the false statement.

{2) Colloidal sols are homogeneous

() CH.CH,OH (b) Colloids carmy + ve or — ve charges
{€) CHCH,CH,OH ic) Colloids show Tyndall effect
(d) (CH, };COH {d) The size range of colloidal particles is 10-1000 A
3. Amongst the following compounds, the one 8. The correct structure of the drug paracetamol is
which would not respond to iodoform test is OH OH
(a) CHsCH(OH)CH,CHs
(b) ICH,COCH,CH, @ (®)
(€) CH,COOH CONH NHCOCH
2 3
(d) CHyCHO . .
4. Which of the following will be dehydrated
most readily in alkaline medium? © (d)
CONH,, COCH,

0 0] OH
(a) )HA it) /"\/l\
OH

OH 8]

@ PN @ A~_OH

5. The correct order of basicity of the following
compounds is

. Which of the following statements regarding

Lanthanides is false?

(&) All lanthanides are solid at room temperature

(b) Their usual oxidation state is +3

(c) They can be separated from one another by
ion-exchange method

(d)lonic radii of trivalent lanthanides steadily
increases with increase in atomic number

P "
1 NH, 2 NH 10. Nitrogen dioxide is not produced on heating
NH, NEL (a) KNO, (b) Pb{NO,),
() CIJ[NDS}Z (d) RQNOE
5 NH H,N . NH 11. The boiling points of HF, HCl, HBr and HI
follow the order
@1<2<3<4 (b)1<2<4<3 (a) HF > HCI >HBr >HI (b} HF >HI >HBr >HCl
(©2<1<3<4 (d)4<3<2<1 (©)HI >HBr >HCI >H  (d) HCI >HF >HBr >HI
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12.

13.

14.

15.

16.

17.

18.

19.

In the solid state, PCL, exists as

(a) [PCl, ] and [PCl,]" ions

(b) covalent PCl; molecules only
(c) [PCI,T" and [PCI; T ions

(d) covalent P,Cl,, maolecules only

Which statement is not correct for ertho and

para hydrogen?

(&) They have different boiling points

(b) Ortho-form is more stable than para-form

(c) They differ in their nuclear spin

(d) The ratio of ortho to para hydrogen changes with
change in temperature

The acid in which 0—0 bonding is present
is

(a) H;5,0, (b) Ho5,05

(c) Ho5.0, (d)H.S,0,

The metal which can be used to obtain
metallicCu from aqueous CuS0, solution is
(a) Na (b) Ag

(c) Hg (d) Fe

If radium and chlorine combine to form
radium chloride, the compound would be
(a) half as radicactive as radium

(b) twice as radioactive

(c) as radioactive as radium
(d) not radicactive

Which of the following arrangements is
correct in respect of solubility in water?

(a) CaS0, >BaS0, »BeS0, >MgsS0, =550,
(b) BeSO, >MgSs0, =Cas0, =35r30, =Bas0,
(c) BaSO, =Sr80, >CaS0, >MgS0, =BeS0,
(d) BeSO, >CaS0, >»Mg30, =5r50, =BaS0,

The energy required to break one mole of
hydrogen-hvdrogen bonds in H, is 436 kJ.
What is the longest wavelength of light

required to break a single hydrogen-
hydrogen bond?

(a) 8.5 nm (b) 137 nm

(c) 274 nm (d) 548 nm

The correct order of 0—0O bond length in
0,, H,0, and O, is

(a)0, =0, =H,0,

(b) H,0, =05 =0,

(c) Oy =0, =H0,

(d) Oy =H0, >0,

20.

21.

22,

24

25.

The number of & and n bonds between two
carbon atoms in calcium carbide are

(a)one o, one nt (b) one o, two n

(c) two o, one (d) one o, 1%-&

An element E loses one oo and two j particles
in three successive stages. The resulting
element will be
(a) an isobar of £
(c) an isotope of E

(b) an isotone of £
(d) E itself

An element X belongs to fourth period and

fifteenth group of the periodic table. Which

of the following statements is true?

(a) It has completely filled s-orbital and a partially
filled d-orbital

(b) It has completely filled s-and p -orbitals and a
partially filled o-orbital

(c) It has completely filled s- and p-orbitals and a half
filled d-orbital

(d) It has a half filled p -orbital and completely filled
s-and d-orbitals

. Which of the following plots represent an

exothermic reaction?

(@) Ik, ~ (b) InK,
T ST
(e) Ik (A InK, \
T T

If p° and p are the vapour pressure of the pure
solvent and solution and n, and n, are the
moles of solute and solvent respectively in
the solution then the correct relation
between p and p° is

ca}p°=p[ L ] (b]P“=P[ % ]
.ﬂ‘1+|l'}z |I'}.|+|’?2

rc1p=p°[ L ] ccnp=p°[ & ]
my + Ny iy + ng

Ionic solids with Schottky defect may
contain in their structure

(a) cation vacancias only

(b) cation vacancies and interstitial cations

(c) equal number of cation and anion vacancies

(d) anion vacancies and interstitial anions
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26.

27.

28.

The condition for a reaction to occur
spontaneously is

(&) AH must be negative

(b) AS must be negative

(c) (AH — TAS) must be negative

(d) (AH + TAS) must be negative

The order of equivalent conductances at
infinite dilution for LiCl, NaCl and KCl is
(&) LiCl =MNaCl =KCl

(b) KCI =NaCl =LiCl

(c) NaCl >KCl >LiCl

(d) LiCl =KCl =MNaCl

The molar solubility (in mol L) of a
sparingly soluble salt MX, is ‘§. The
corresponding solubility product is K. § in
terms of 'K,," is given by the relation

14 15
(@) &5 = [&] D)5 = [E]
256

128
(€S =(256Ky)'®  (d)S =(128K,)"*

29. Ozonolysis of an alkene produces only one

30.

dicarbonvl compound. The structure of the
alkene is

(&) HyC—CH=CH—CH,
o[ ]
ol

(d) CHy—CH==CH— CH==CH,

From the following compounds, choose the
one which is not aromatic.

@ ? (t) O
O

MEEF\i

CH

3

Category II (Q. 31 to Q. 35) Onlv one answer is correct. Correct answer will fetch full marks 2. Incorrect

, . - 1
answer or any combination of more than one answer will fetch — Emurk.

31. Identify X in the following sequence of 32.

reactions.
CH, —'[II H—lf H—CH,—CH,—CH,

Br Br (i) NaNH;
—)
{if] Na in liguid NH;

(a) CH, —?H—? H —CH.,CH.CH,

Br NH,
H.C H
h
© =6
H CH,CH,CH,
HSC\ XCHECHECHE
(©) fc=c\~~
H H

(d) CHs—tle —t_i:H —CH,CH,CH,

MHz;  MNH;

33.

Compound X is tested and the results are
shown in the table.

Test Result

Gas given off which tumns
damp red litmus paper
blue.

Agueous sodium
hydroxide is added,
then heated gently.
Dilute hydrochloric
acid is added.

Effervescence, gas given
off which tumns lime water
milky and acidified

K Cr.0, paper green.

Which ions are present in compound X?

(&) Amrmonium ions and sulphite ions

() Ammonium ions and carbonate ions

() Sodium ions and carbonate ions

(d) Ammonium ions and sulphate ions

The time taken for an electron to complete
one revolution in Bohr orbit of hydrogen
atom is

@ AmPar® n°h*

dncmr®
nh? ©) 4mr® -

() — (d)

nh
anmr?
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34.

Amongst the following , which should have
the highest rms speed at the same
temperature?

(a) S0,

(b) CO,

(€O,

(d) Hy

35.

The major products obtained during
ozonolysis of 2, 3-dimethyl-1-butene and
subsequent reductions with Zn and H,0 are

(&) methanoic acid and 2-methyl-2-butanone
() methanal and 3-methyl-2-butanone

(c) methanol and 2, 2 -dimethyl-3-butanone
(d) methanoic acid and 2-methyl-3-butanone

Category III (Q. 36 to Q. 40) One or more answer (5] is fare] correct. Correct answers will fetch marks 2.
Any combination containing one or more incorrect answer (s) will fetch 0 mark. If all correct answers are
not marked and also no incorrect answer is marked then score =2 x number of correct answers
markedfactual number of correct answers.

36.

37.

Choose the correct statement(s) among the
following.

H.C H H CH
s / N/

and C=C are enantiomers

(a)
H CHy; H.C H
{b) CH,CHO on reaction with HCN gives
racemic mixture

CsHg CsHg

I
(c) CHS—{ll—H and H—C—OH are enantiomers

OH CH,
{d) CH;— CH==NOH shows geometrical isormerism

Which of the following statement(s) is [are)

correct when a mixture of NaCl and K,Cr,0-

is gently warmed with conc. H,S0,?

(a) A deep red vapour is evolved

(b) The vapour when passed through NaOH solution,
gives a yellow solution

(c) Chlorine gas is also evolved

(d) Chromyl chloride is formed

38.

39.

40.

Of the following molecules, which have
shape similar to CO,?

(@HgCl, (B)SCl, (¢)CH,

In which of the following mixed aqueous

solutions, pH= pK, at equilibrium?

(1) 100 mL of 0.1 M CH;COOH + 100 mL of
0.1 MCH,COONa

{2) 100 mL of 0.1 MCH,COOH + 50 mL of 0.1
M NaOH

(3) 100 mL of 0.1 M CH;COOH + 100 mL of
0.1 M NaOH

{4) 100 mL of 0.1 M CH,COOH + 100 mL of
0.1 M NH,

(a) (1) is correct

() (2) is correct

(c) (3) is comect

(d) Both (1) and (2) are comect

(d) NO,

Amongst the following compounds, the
one(s) which  readily react with
ethanolic KCN.
(&) Ethyl chloride
(c) Benzaldehyde

(b) Chilorobenzene
(d) Salicylic acid
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1.
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Mathematics

Category I (Q. 1 to Q. 50) Only one answer is correct. Correct answer will fetch full mark 1. Incorrect
answer or any combination of more than one answer will fetch -1 / 4 mark.

If the solution of the differential equation

xgx—y+ y=xe* bexy=e*¢(x) + C, then ¢[x)

is equal to
(@) x+ 1 (o) x—1
c)1—x (d) x

. The order of the differential equation of all

parabolas whose axis of symmetry along
X-axis is
(@) 2
(c) 1

) 3
(d) Mone of these

. The line y = x + & is tangent to the ellipse

2x* +3y* =1. Then, A is
(a) -2 (&) 1

5 2
(c J% (@ ,‘E

. The area enclosed by y = 4/5 — x* and

y=|x=-1]is

(@) [%—2]54:. units (b][f"“z

]sq units

5m 1 . n ;
— - t di|=-5 ts
[c}[ 2 2]sq units [ ][2 ]sq uni

. Let § be the set of points, whose abscissae

and ordinates are natural numbers. Let P S,
such that the sum of the distance of P from
(8,0) and (0,12) is minimum among all
elements in S. Then, the number of such
points Pin S is
(a) 1 ()3

(c) 5 () 11

. Time period T of a simple pendulum of

length lis given by T = ZnJI. If the length is
g

increased by 2%, then an approximate
change in the time period is

(a) 2% (b) 1%

© %% (d) None of these

7. The cosine of the angle between any two
diagonals of a cube is

1 1
(&) 3 ® 3

2 1
() 3 (d) Nl

8. If x is a positive real number different from 1
such that log, x, log, x, log_ x are in AP,
then

(@) b=
(c)c® = (ac)*="

9. If a, x are real numbers and |a|<1,|x| <1,

a+c

{b) b = Jac
(d) Mone of these

then 14[(1+a)x+(1+a+a®p® +. e is

equal to
1 1
Oiara “iaiw
— " o'
(- x)(1— ax) (1+ 20(1-a)

10. If loggs(x = 1) < loggge(x = 1), then x lies in
the interval

(@) @, =)
e} (-2, -1)

(B) (L2)
(d) Mone of these

13
11. The value of ¥ (i" +i"* 1), i=+—11is

n=1

(a)i
(e) 1

12. If z,, z,, 2, are imaginary numbers such

thatlz,lzlzzlzlz,lzF+l+l{:1,
z, 2, 1

then|z, + z, + z,]is

(b)i -1
(@0

(a) equal to 1
(c) greater than 1

(b) less than 1
(d) equal to 3

13. If p,q are the roots of the equation
x* + px +q =0, then

[@p=1g=-2
[€)p=-2g=0

(b)p=0.q =1
() p=-2q=1




14.

15.

16.

17.

18.

19.

20.

21.

The number of values of k, for which the
equation x* -3x+k =0 has two distinct

roots lying in the interval (0, 1), are

(&) three

(b) two

(c) infinitely many

(d) no value of k satisfies the requirement

The number of ways in which the letters of
the word ARRANGE can be permuted such
that the R's occur together, is

7! 7!

(&) 2121 (b) 7
6!

ME (d) 5 x 21
If 5:: + 5(1: = ‘L, then the value of ris
(a) 4 (b) 2 (c) 5 (d) 3
For positive integer n, n® +2n is alwavs
divisible by
(a) 3 (b) 7 {c) 5 (d) 6

In the expansion of [x = 1)[x = 2)... [x —18),
the coefficient of x' is

(a) 684 () - 171

(c) 171 (d) — 342

1+ "C,cos0+ "C,cos20 + ... + "C_ cosnf

equals

T
(a) [ECGGE] (:cns.ﬁ .l
2 2

b) 2cos? 2
¢ 2

20 B

(c) 2cos (d) [20052 g]

If x, vy and z are greater than 1, then the value
1 log, v log, z

of |log, x 1 log,z|is
log,x log,v 1

(&) logx-logy-logz

D) logx +logy + logz

)0

(d) 1-{(log x)- (log ¥)- (log 2) }

Let A be a 3 x 3 matrix and B be its adjoint
matrix. If | B| = 64, then | A| is equal to

(@) +2 () + 4

©+8 (d) + 12

22,

23.

24,

25.

26.

217.

28.

) (3
Ccos — -sin— T
LelQ=l : :Jandx=l IZJ,then
sz CUSE E

Q’x is equal to

1
o} o F

L
ofy) ©f 2

Let R be a relation defined on the set Z of all
integers and xRy, when x + 2y is divisible
by 3, then

(a) R is not transitive

() R is symmetric only

(c) R is an equivalence relation

(d) R is not an equivalence relation

IfA={5"-4n-1:n< N}and
B={16(n -1):n € N), then
(a)A=8 ) AnB=b
[c)AcB [d)Bc A

If the function f:R—R is defined by
f(x)=(x* +17°, ¥ xe R thenfis

(a) one-one but not onto

(b} onto but not one-one

(c) neither one-one nor onto
(d) both one-one and onto

Standard deviation of n observations

a,,8,,8y....,a, is 0. Then, the standard
deviation of the observations
Ad,, Ad,, ..., Aa, is

(a) Ao b)-ks  (©|He (@i

Let A and B be two events such that

_1 .3 B)=_
P(AHB]—E.P[AUB] r and P(B) "’

then

(a) A and B are independent
(b) A and B are mutually exclusive

(© P(ﬂ]< 1
B 6
(d) P(E]-: 1
A 6
1° , 1,
The value of cos 15°cos 7 ?sm 7 5 is

1 1 1 1
(a) > (o) 3 (c) 2 (d) 16

10
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29.

30.

31.

32.

33

34,

35.

The smallest positive root of the equation

tan x — x =0 lies in
n
o)(57)
¢ 2

n
@(03)
© [11:, E] () (E 2:1]
2 2
If in a AABC, AD, BE and CF are the altitudes

and R is the circumradius, then the radius of
the circumcircle of ADEF is

R 2R
— b) =—
(a) > (b) 3
() % (d) None of these

The points (-a, — b), (a, b), (0, 0) and
(a®,ab),a =0, b =0 are always

(&) collinear

(b) vertices of a parallelogram

(c) vertices of a rectangle

(d) lie on a circle

The line AB cuts off equal intercepts 2a from
the axes. From any point P on the line AB
perpendiculars PR and PS are drawn on the
axes. Locus of mid-point of RS is

a
g x—y=2=
(@) x—y >
(c) »2 + y* =4a° (d) x* — y* =2a°
X+8y-22=0,5x+2y-34=0,

2x -3y +13 =0 are the three sides of a
triangle. The area of the triangle is

b)x+y=a

(a) 36 sq units

() 19 sq units

(c) 42 sq units

(d) 72 sq units

The line through the  points

(-a, —b), passes through the point

(@ (11 (b) (38, —2b)

(c) (a°, ab) (d) (a. b)

The locus of the point of intersection of the
traicht li x 1:1{ d 1-1:1

straight lines a+h an TR K

where K is a non-zero real variable, is given
by

(a) a straight line
(c) a parabola

(b) an elipse
(d) a hyperbola

36.

37.

38.

39.

41.

The equation of a line parallel to the line

3x+4y=0 and touching the circle
x* + y* =9 in the first quadrant, is

(a) 3x+ 4y =15 (D) 3x + 4y = 45

(c)3x+ 4y=9 (d) 3x + 4y =27

A line passing through the point of

intersection of x + y =4 and x - v =2 makes

an angle tan_l[%] with the X-axis. It

intersects the parabola y* = 4(x — 3)at points
(x,.¥,) and (x,,v,) respectively. Then,
|x, = x,|is equal to

16 32
2z by 22
[a}g Ug

40 80
(c) — (d) 5
The equation of auxiliary circle of the ellipse
16x° + 25y" +32x — 100y = 284 is
@x° +y* +2x—4y-20=0
B) ¥ + Y +2x—4y=0
e} (x+ 1F + (y -2 =400
{d)(x + 17 + (y—2F =225

If PQ is a double ordinate of the hyperbola
x _y

— — =— =1 such that AOPQ is equilateral. O
a® b
being the centre. Then, the eccentricily e
satisfies

(a)1=e c% {b}e:%
{c}e=§ {d}e;%

(a, b) 4Hadf the vertex of the conic y:—d4y=4x-4a

always lies between the straight lines
x+y=3and2x +2y -1 =0, then

()2 <a<4 {b}—%ﬂa{Q
(c)0<a<2 d-tcacd
2772

A straight line joining the points (1, 1, 1) and
(0, 0, 0) intersects the plane 2x + 2y + z=10

at
{a) (1,2 5) (b) (2,22
(c)(2.1,5) (d) (1, 1, 8)
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42. Angle between the planesx + y + 2z =6 and

2x =y +z=9is

T n
a) — b) —
[]4 “B

s T
(c) 3 (d) >

43, Fy=(1+x)(1 +x*)(1 +x*)...(1+x"")
then the value of [:—i] atx =01is

(a) 0
() 1

(b) —1
(d) 2
44 If f{x) is an odd differentiable function
defined on (—==, ==) such that f'(3)= 2, then

f'(-3)is equal to

(a) 0 (b) 1
(c) 2 (d) 4
(1-+x)
45. lim : X0 g equal to
x>l 24X
(&)1 (b) does not exist

< d)In2
[C}Jg (d)In

|_1 [E ]1
0g =
If f(x)=tan™ 7x|

46.
L log (ex? ]J
+ mn—l[m], then the value of £*(x)
1-6logx
is equal to
(@) ° (b) x
© 1 (d) 0

47.

48.

49.

12

j log /x dx is equal to
Ix
[a}%[log-ﬁ}z +C

(©) %ﬂog&]z +C

(c) %{Iog X +C

[d]%{log W +C

jz‘[f’[:) + f[{x)log 2]dx is equal to
(@) 2" fx)+ C

(b)2*log2 + C

(c)2* flx)+ C
dz*+C

J‘1 log [l - l]dx is equal to
0 X

(a) 1
(b) 0
(e)2
(d) None of the above
. The value of
’ n+l+,n+2+.  +.,JZn-1],
T &
2 2
= -1 by —(+2 =1
rarzﬁ?u‘?? ) {}3[( )
@22+ (@)
%{24’211)

Category II (Q. 51 to Q. 65) Only one answer is correct. Correct answer will fetch full marks 2. Incorrect

. . , 1
answer or any combination of more than one answer will fetch = mark.

51. The sum of n terms of the following series
1P +38+55+7% 4+ s
{2 n*2n® — 1) )]
[©in®+ 8+ 4 (d)2n* + 3n®

52. If  and [} are roots of ax* + bx + ¢ =0, then

the equation whose roots are a® and §%, is
(a) a%x® — (b% —2ac)x+ €2 =0

b) &% + (b2 —ac)x+c® =0

c)a®x® + b®+ac)x+c? =0

53.

(d)a®x® + (b% + 2ac) x+c® =0

If wis an imaginary cube root of unity, then
the value of
Z2-0)(2-cf)+2(3-w)(3-o)
+.o.+(m=1)(n-w)(n-o)is

(a) %{rw ¥ -n

Iy 2
— 1
() 3 (n+ 1)

{b) %{rw ¥ +n

{d}%[rw 1-n
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54.

55.

56.

57.

58.

59.

60.
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If °C,_,=36,"C, =84 and "C,, , =126,
then the value of "C, is

(&) 10 ()7 (c) 9 () 8

In a group of 14 males and 6 females. 8 and 3
of the males and females, respectively are
aged above 40 yr. The probability that a
person selected at random from the group is

aged above 40 yr given that the selected
person is a female, is

2 1
= b} —
Ea]? (]2
1 5
2 dy 2
IC}4 (]ﬁ

The equation x* = yx* + x = ¥ = Orepresents
(a) a hyperbola and two straight lines

(D) a straight line

(c) a parabola and two straight ines

(d) a straight line and a circle

The locus of the mid-points of chords of the
circle x* + y* =1, which subtends a right

angle at the origin, is
1

ta]x2+yz=z
-1

tb}x"+f—2

(c) xy=0

fd) x> —y* =0

The locus of the mid-points of all chords of
the parabola ¥* = 4ax through its vertex is

another parabola with directrix
() x=-a b)x=a
(€)x=0 (d]x=—§

If [x] denotes the greatest integer less than or
equal to x, then the value of the integral

_Ex’[x]dx equals

5 7
= b} —
I3]3 (]3
8 4
= d) =
IC}3 (]3

The number of points at which the function
flx)=max{fa-x,a+x, b}, -=<x <o,
0 < a < b cannot he differentiable, is

61.

62.

63.

64.

65.

(a) 0 (b) 1 () 2 (d) 3
For non-zero vectors a and b, if
|a + b]<]|a=b] thena and b are

(a) collinear

(b) perpendicular to each other
(c) inclined at an acute angle
(d) inclined at an obtuse angle

General solution of ygx—y + by’ =acosx,

D<x<1lis

(a) y* =2a (2bsinx + cosx) + ce ™™

(b) (4b2 + 1) y* =2a (sinx + 2bcos x) + ce ™=
(c) (4b% + 1) y* = 2a (sinx + 2bcos x) + ce™™
(d) ¥ = 2a (2hsinx + cosx) + ce™

Here. ¢ is an arbitrary constant.

The points of the ellipse 16x* + 9y* =400 at

which the ordinate decreases at the same rate
at which the abscissa increases isf/are given by

16 16
—|and | -3 — —
@(35)era(-3)
16 16
3 -—|and|-3 —
©f2-g)ara(2 )
11 1 1
— and|-L -1
(55 3) (553
(d) (l, - i] and [-L, l]
16 9 16 9
The letters of the word COCHIN are
permuted and all permutations are arranged
in an alphabetical order as in an English

dictionary. The number of words that appear
before the word COCHIN is

(a) 96 (b) 48
(c) 183 (d) 267
[z 0 0]
If the mairix A=‘ﬂ 2 ll]l, then
1z 0 z|
[a 0 u'|
A"=i0 a 0},neN, where
b o aJ

(aya=2n,b=2"
[cla=2"h=n2"""

b)a=2"b=2n
[da=2"b=n2"




Category III (Q. 66 to Q. 75) One or more answer (s is (are] correct. Correct answer (s} will fetch full
marks 2. Any combination containing one or more incorrect answer will fetch 0 mark. If all correct
answer are not marked and also ne incorrect answer is marked, then score = 2 x number of correct

answer marked/actual number of correct answers.

66. On the ellipse 4x* +9y* =1, the points at ;.

which the tangents are parallel to the line
8x =9y, are

ot
o[£
o33

G-

67. Ifq:(l]:{

0, otherwise

2016

_:::n{ h ¢{t—r’]¢[t—zu1ﬁ]Jdt is

{b)1
(d) does not exist

(a) a real number
()0

68. If the equation x* + y* —10x + 21 =0 has

real roots x =« and y = f, then
(A)3=x=<7

b)3<y<7

c)2=y=2

(d)-2<x<2

69.

If 2=sinf - icos 0, then for any integer n,

(a) 2" + 2 =2-:cue1[”—jt - nﬁ]
z" 2

) 2" + %=2sin[n2—n - nﬂ]

(©) 2" — %: 2isin [nﬁ - ”_“]

2 - = ZFcos[n—n - nﬂ]
2

T0. Let f: X — X be such that f[f(x)] = x, for all

xe X and Xc R, then

(a) fis one-to-one

(b) fis onto

(c) fis one-to-one but not onto
(d) f is onto but not one-to-one

T2.

If A, B are two events such that P(A w B) 2%

andl-‘-_i P(A nB]ﬂE, then
a8 8

u

8

() P(A)-PB) s 2

(a) P(A) + A(B) =

() P(A) + P(B) 338

(d) None of the above
If the first and (2n - 1)th terms of an AP, GP

and HP are equal and their nth terms are
respectively a, b, ¢, then always

@)a=b=cC

bjazb=c

cla+c=>b

(dyac —b% =10

. The coordinates of a point on the line

. . . 1 .
X + ¥ +1=0, which is at a distance — unit
5

from the line3x + 4y + 2 =0, are

@e. -3
() (-32)
(c) (0, —1)

(d) (=1.0)
If the parabola x* = ay makes an intercept of
length /40 units on the line y — 2x =1, then

a is equal to
(a) 1

(b) -2

(c) —1

(d)z

. If f(x)is a function such that

f[x)=(x - 1F(4 - x), then
(a) f{0)=10

(b) fix)is increasing in (0, 3)

(c) x = 4is a critical point of f{x)
(d) fix)is decreasing in (3, 5)

14
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Physics
1. (b) 2. (b) 3. (b) 4. (c)
11. (c) 12. (b) 13. (a) 14. (b)
21. (d) 22, (d) 23. (a) 24. (d)
31.(a) 32.(0) 33.() 34. ()
Chemistry
lL.{a 2@ 3.0 4. b
11 (b}  12. (8 13. () 14. (@
21. (¢} 22.(d) 23.(a) 24. [0
3L (b)) 32.(d 33.() 34
Mathematics
1. (b) 2. (a) 3. (o) 4. (©)
1. () 12 (3 13.(a) 14. (d)
21. (c) 22, (o) 23. (c) 24. (c)
31.(a) 32 () 33.(0) 34. ()
41. () 42 (0 43.(c) 44. (0
51. (a) 52. (a) 53. (a) 54. (c)
6l. (d) 62 (b) 63.(a) 64. (a)
71. (a.c) 72 (bd) 73.(bd) 74. (a,b)

(*) No option is comrect.

Answers
5. (%) 6. (b) 7. (")
15. (b} 16. (d) 17. (c)
25. (c) 26. () 27. (©)
35. (@) 36. (%) 37. (ax)
5. (c) 6. (a) 7. (a)
15.{d) 16.{c) 17. b
25.(c) 26.(c) 27.(b)
35. (b) 36. (bd) 37. (abd)
5. (b) 6. (b) 7. (a)
15. (c) 16. (b) 17. (a)
25. (c) 26. (c) 27. (a)
35.(d) 36.(a) 37. ()
45. (c) 46. (d  47. (a)
55. (b)  56. (b) 57. (b}
65. (d)  66. (bd) 67. (ab)
75. (b.g)

8.
18.
28.
38.

{d)
{a)
{c)
{ab)

8. (b)
18. (c)
28. (b)
38. (ac)

. (c)
18.
28.
38.
48.
58.
68.

(o)
(o)
(a)
(ch
{c)

(a,c)

15

9. (c) 10. (d)
19. (c)  20. (d)
29.(b)  30. (b)
39. (%) 40. (ad)

9. (d) 10. (a)
19. (b} 20. (b}
29, (b} 30. (b}
39. (a,bd) 40. (ac)

9. (c) 10. (a)
19. (a) 20. (c)
29. {c) 30. (a)
39. (d) 40. (b)
49. (b) 50. (a)
59. (b) 60. (c}
69. (a,c) 70. (ab)
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Solutions

Physics

1, -t 11,12
TG . 4 4 4
C:EI.[F
2uF will be parallel to 4uF, so the resultant capacitance
4uF quF
"El IL IL ?
L1 [}
|1
1]
BuF
C’'=C, + C,=2uF + 4uF
=E'.lF
2uF
A I-Lll B
A
Il
i
BuF
A1 .1 _2F
e " aF T F - 3t
C"=E|.1F
Cag=2uF + 6uF
= 8uF
2. H‘=E
A

where, p = resistivity
| = length of the resistance wire
A = area of cross-section
When the wires are connected in series, then

R=R,+ R,
! I.

g=P0 , P2
A A

=P.1_l|ll @ oy =
. B2 Ay = Ap

Peq = resistivity of combination
I=1+ Iy

A=A
Thus, Peq'ﬁ :{2 - pih ;szz
_ph + pele
Pea =05 L

3. Inside a hollow charged sphere, the electric field
intensity is always zera.
E=0
but potential is constant.

This is the potential (V) inside the charged hollow metal
sphere.
4, The de-Broglie wavelength associated with electron is

given by,
h

A=
E meV
where, i = Planck’s constant
m = mass of electron
& = charge on electron
V = potential difference

h=1A=10""m (given)
2 =
1.2 - h = = Ul
2 meV 2 meil
(6.6 x 107

2x91x 107V x16x10" ¥ x (1= 10797

BEx10 ¥ xE66x107™
2x91x 107 ¥ x16x 1079 x 10720

2
6.6 x 6.6 x 107 _ 4356 x '02=150v
Zx01x16 2012

5. Work function of cesium = 2.27 eV
The wavelength of incident light
J = 60DNM = 600 x 107 m
The energy of incident photon = frv

g=he
A

_ BBx107* x 3x 107
600 x 107" x 1.6x 10 "

=2.06 eV

2068V <227 eV

So, no emission of electrons will take place.
Hence, none of the given options is correct.

(work funiction)

16
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6. The number of de-Broglie wavelength contained in the 9. Thickness of glass plate =t

second Bohr orbit of Hydrogen atom is 2. Refractive index =

7. LD 0 I B Velocity of light = ¢
* 1”12 n Speed of light = istance _ ¢
For Balmer series, time T
n1 =2,n,=345.. y N S
[21 1] speed of light
|_22 el Speed of light in glass plate
_c R
Tl g (r-5)
. E
JLE =R- 16 ~0 ey m

Lyman series is obtained whenn, = 1,n, =2, 3, 4, ...

10. Given, x = at + bt®
For third line in Lyrman series,

[x) = [bt?)

L:Hl—l-l =R[1_i-|
PV R e AR Uniit of b__e_m_e;f_m
t

_l:ﬂ.% (i) h
B 11. Given, [A +B|=|A=B|
s _ " 18 L (A+ B =(A-B)
,Li R-:—S A2 +B% +2ABcos 0= A% +B° - 2ABcos B
L
A 3 i) 2ABcos B+ 2 ABcosd =0
Ag 15 4 ABcos@=10
1L=%x}.5 Here, A#0, B#0

-1 cosB=0
Ag = B00nm = 600 x 10" " m o— 0

ar = =

A= x 600107 ° _ _ _
15 12. Given that velocity of ascending body =u
=120 10" *m=120nm.

Hence, none of the given options is correct. +u

8. Here, angle of incidence is 60°

_g_ %i;“

EH]
glass Let there is no air resistance when body falls freely in
downward direction, the direction of falling body will
opposite to the ascending bady.
.~ The velocity at the same height while the body falls
_sini freely = =u
sin r 13. The bodies are separated by a distance R, so the
sini = sinr coordinates of my and my will be (0. 0)and (R, 0)
here, r=90-i ¥
5 'CIm
gini =p sin(90° = /)=w cos J ! :
= gin/ = lan i = tan 60° my _’ - _m'z
cos | . 0)
w=3 R0
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From the formula of centre of mass,
X = ¥ t+ MaXa
= my + My
_myx0+myxR
my + My
Xy =2 R

my + mg
T, =273+ 20 = 293K

T, =273 + 40= 313K
The velocity of sound wave in gases or air is given by

_ YR
V=

where, y =Ratioof C, /C,,
R = gas constant
YR

M

_ |1RT,
e =TI

Wiz £={§E
v, Y, VY313

Given, vy = 3442 m/s

14.

=

Wy =

313

583
= 3442 x +f1068
= 344.2 x 1.03m/s
= 35575 mis
=356 mfs

Va =Wy

15. Massofgas= 4g

From perfect gas equation
¥ = nAT
where n = number of molas

hem.[n:%:E]

(given)

pV =2RT
It will be the perfect gas equation for 4g of hydrogen.
16. Suppose temperature of Sun=T
When itis doubled, T = 2T
From law of radiation (Stefan's law)
ExT'=coT*

o = Stefan's constant.
E =T*
Ey = 27)!
E_T
E; 247
E;=16E,.

17. In SHM, the acceleration of vibrating particle is
proportional to displacement

|a] = w’x.
Here a = 16 em /52
=16x 102 m/s"
Displacement, x = 4cm= 4 x 107 m
16x 1072 =’ (4 x 107%)
w’ =4

w=zx 2radfs

18. The work done in stretching the spring, W = 21 K2

K = force constant of spring
x = extension in length of the spring

1

Wy =5 K
1

Wy = 2 K

X =1

Bm=1+1=2

4
s K ey

W, = 4w,

W, =104

W,=40J

Mare work required= 40 J=10J= 30 J

19. v, = i%

R = gas constant
T = absolute temperature
M = mass of gas

Veme Of Hp = fﬁﬂ

Hy

Vime 0f Oz = E';;;—

2

Virs-Ha _ (Moo

Vime-Oz MH|

Given Vime Hz =€
M,

_c  _ Mo, _ (32 _ _
= V02~ | T, =7 =6 =4
o

Vime = 3

18
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20. The tube is closed at one end. So, it will act like a
closed organ pipe.

The lowest frequency produced in the tube

NNz
_h
f_?,l_-!
I=1m
f=84Hz
v=rni=84x4
When wave propagate in air, the velocity
v= X2
p
Here, p=1.0x10%Nfm?
p=1.2kgm*
1-'2=E
P
2
Ve
y==F
o]
_(BAxafx12
1.0x10°
1854722 g,
10
=14

21. The gas bubble is rising through the liquid of density
175g/em? with constant speed. The acling forces on
bubble are

FI’

Buoyancy force of iquid= F,  (inupward direction)
Viscous force dueto liquid = £, (in downward direction)
Fo=Fp
For free falling in a viscous medium

F., = ET[‘I'WJ-
n = viscosity coefficient of the liquid
r = radius of bubble
Fp=mg=vxpg

4
=389

19

6rnyv, =% g
n=24“‘f3Pe‘9'=2_,f2Pe‘Q'
3xBmrv; 9 vr
here, D=2emr=1cm=1x10"%m
p =1.75g/em® = 1.75 x 103 kg /m?
g =10m/s®

v; = terminal velocity
=035%10*m/s
2 x(10'2)2x1.?5>:1ﬂ"3x1ﬂ
0.35 x 1072
1074 x1.75x 107 x 10
0.35x 1072
_ x1?5x1Dx1t}x1Dpni5E
9x 35
= 1089 poise

n=

x

(]
2
E
2

22. Temperature of water = 0°C
Temperature of surrounding atmosphere = = 20°C
Density ofice =p

air -20°C

Caoefficient of thermal conductivity = k
latent heat of melting = L

dQ _ KA - To)
at X

_ KAl(0 - (- 20)]

The rate of heat flow H =

x
kA x20
T x

L

dQ _ dm
ot dat
dm = pA-dx

9Q _pa. &
@ Mt

(-mL=0Q)

_kA-20
X

40k ,

z 20k
jux-ok=P—L.[LdT = 7%= ol

So, thickness Z increases as a function of time ¢
according to the above equation.
23. Let the radius of single drop = r

Radius of small drop = '?"‘T“‘

=1 mm
=1x10"%m
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Surface tension of water = 0.072 N/m
The velume of large drop must be equal volume of all

emall drops.
4 3 4 3
2R -1|I[:(§11:r )
R = (1000)"*.r=10r
The initial potential energy of drops system

U;=5xnx4nr?
=5 x 1000 x 4mr”
=1000 s 4mr®
When the droplets coalesce, the final potential energy
of the system U, = & - 4xA?
=5-4m % 10072
Energy loss in the farmation of large drop
AE =U, =U;
= §-4m100r% = 10005 - 4rr?
= 5- mi{400 - 4000)
= - 3600s - w*
= = 3600 x 0.72 x 314 (110777

From catenation
= B13888 = 107 °

Blags =104 J
= 81461074

‘IDVJ_
.|.

Breakdown voltage of Zener diode = 56 V
Voltage of source =10V
Potential difference AV = (10 - 5.6) V=44V

Resistance of circuit = 100 @2

24. 10 . 56V
1

WAA—d

The current passing through the Zener diode
AV

==

R
=34
100

=44x107% A
=44x10"3 A
= 44 mA

25. Current gain B = 45
We knowthat, B =2k
Al

A s W

26.

27.

Potential drop across 1k Q2 or1x 10°

Collector resistor is 5.

V=1IR
_Y__5
R 1x10?
=5x107%A .. (i)
From Egs. (i) and (i),
Adg =E
= 5:-&:415&_3 = %x 'H:l'_a
=0111=x1073 A
=111 1078 & =111pA
Given, E=3i + 6] + 2k V/m
B=2i + 3jT
v=21+ 3jmis
e=-16=10"""C
The magnitude of electric field
|E| =37 + (67 + @F
- o %1
=89=7
The force acting on electron due to electric field
F=qgE
[FI=1allE|
=16x107"x7N
=12x107"N
=112 x 107" N
Alternate Method
B || v Magnetic field is parallel to velocity of electron.
v || B Magnetic force
Fo =qlvxB)
= gvBsind (-6=0)
= gvBsin0
=0
Met force F=F+F
=(112x107"% + O)N
=112 x 107 %N

Hence, none of the given options is cormrect.
Given, L, = 6mH= 6 x 10°H
L,=BmH=8x10"H

If two coils L, and L, are connected in series, the
equivalent self-inductance L for assembly

L=l + L +2 L1

20
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=6x10_a+3x1ﬂ_a+21,]’5x8x1ﬂ_5

=14 x10% + 2 S8 x 1077
=14x 108 +2x7 x107?

(/48 = BO2=T)
=28 x 107 ¥ H=28mH

28. C=1yF R=10

The time constant of the circuit
t=CH
C=1pF=1x107%
R =1MQ =1x10°0

t=1x10 % x1x10=1s

Here,

We know that in one (1) time constant 63% charging is

done.
63
155 X Tmax lg =CV)
=8 ci1x10tx10
100
=%x1pr1D=E.3pC
£
= V=1=76'SXI?EC=E.3V
C 1x10°F
29. In series combination,
R=R,+ A,
Same current will pass in R; and A, Acecording to
question, R, is increased by 0.5%.
Increment in the resistance
05
=0 x 400
=200
So to keep the potential unchanged in second
resistance the change required will b2 2.0 2 increment.
30. The electric lines of force are always perpendicular ta

the equpotential surface
8= 90"

Electric lines
of force

Equipotantial
surface

21

31. The current I = Iy e ™is of exponential nature.

32. For Fraunhoffer diffraction to ocecur, both source and
screen should be at infinity, it is essential condition for
diffraction pattern.

33. Information in the statement of the guestions is
insufficient to calculate heat required fo raise the
termperature from 100°C to 1000°C.

34. (i) When the body of mass m lifted up the forces acting

on the body
Ty
a=4.9 mfs?
mg
e -8
T1=mg+%=$ ﬁ]
(i) When the body lowered the acting forces
T
a=49m/fs?
mg
(mg - T,)=
=mg-T9 - M9
Ta=mg > 3 0

T, 3mg/2 3
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35. B

Let when link AB is removed, x is an equivalent of
remaining part of cube without link.

AB and rest part will be in parallel, so according to

guestion
12 R[Ry+R 1+x 1+x
T X
12 1+ x
12x=7+7x
12x=7x=T7
Sx=7
x=Ln
5
36.
v
dz
q
iy g !

The necessary centripetal force, to move in a circular

path is provided by the Coulomb's force.
2
1

my- _ 919z
f dng, 2
v= —— $n92 1]
Ameg rmy
We know, v = rw
2n
= —
T
T=2%
w
2n.r

...{ii)

Substitution the value of v from, Eq. (i) we get
2nr

T=
Gz
AMEy 1.y

T=J4m2r2x4rrzn_r.n1|
a9z

7= ’151:’:&':’.1111
Oz

None of the given options is correct.

38.

22

Both the charges are positive or both negative. (Since,
answers have the product g.9, inside square root.
Therefore, eircular motion is not possible.

The statement of question is wrong. Either g, or g,
should be negative.

The intensity of emitted electrons is
1

foc —
J,.E‘

1
de_z
1 1
Jooe — =4
2 {.:f;zf E
and | = Number of photons per second = N
1
N —

|l.2‘

Mumber of emitted electrons will become 4 times.
From Einstein's photo-electric equation
KEqpa, = v —
where, & = work function of surface
v = frequency of incident photon
Since, v remains unchanged, thus KE ., as well as
stopping potential remains unchanged.

n KB, =8V, =< v

where, V, = stopping polential.

Shape of the graph OP shows the acceleration in train
tan @ = acceleration.

v
a=-2
ty

Shape of the graph pt shows the deceleration in train.

2 Similarly, ﬁ:?
2
B_valts _ 8y
o wvglty I3
Displacement = area of graph obtained between v-t
x=%£, Vg
1
y=§t2.un
x_h
y i
= x_L_B
y tz o

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




39. Let mass of the drop=m
Weight of the drop = mg
It will act downward.
The force due to surface tension on the drop= o2nR
‘Where, A =radius of tap
It will act in upward direction.
The drop of water will detach when
mg = a2nf

But, m=uxp=%mapg

%nrapg:-crx?mﬁ‘

Chemistry

1. For a carbonyl group o give Cannizaro reaction, it
should not have an c-hydregen atom. Among the given
compound Ne 3 CCHO, C HLHO and HCHO respond
to Cannizaro reaction but C1;.CCHO do not due to the
following reason.

o o ci
Ol e— o— N -+ e{c,
H H OH H 0OH
" cl cl cl
c cl

0 cl 0 L o
H’Jkd'l (“'ém — .)J\O? + \ém
Cl cl

When hydroxyl group attacks the carbonyl group a
tetrahedral intermediate forms. This tetrahedral
intermediate will revert to a carbonyl compound by

o
expelling the best leaving group. The CCl; carbonium

is resonance slabilised therefore it is better leaving
group than OH. These initial products exchange a
proton to give ion of carbaxylic acid and
trichloromethane (CHCI5)

2. Primary (1%)-alcohols do not give Lucas reagent test at
room temperature. CHCHCHOH does not underga
S 1or Sy,2 at room temperature.

3. lodoform test s used to detect the presence of
r 1 I CHy 1

= C==CH; |Or | == C==H |in a molecule.
0 ] OH

In the given compounds only CH;COOH does not fulfill
the structural requirement of iodoform test hence, it
does not respond to iodoform test.

23

3a.RT"
Fre>|—==—-—
2 pg

Hence, none of the given options is comect.

40. Current-camrying rectangular coil is placed in a

non-uniform magnetic field. So, the force on each arm
of the coil will different giving the resultant force as
NON-Zera.

Thus, option (a) is cormrect.

Also, the torque  acting on current-carrying coil in
non-uniform magnetic fizld will be non-zero.

Thus, option (d) is also correct.

Pl

O

&, TOH —-DH
H =7 /II\&’\
H

In alkaline medium the acidic proton present in the
molecule is abstracted to give enolate ion. In the next
slep hydroxide ion if present at f-position leaves giving
a-fi-unsaturated carbonyl compound. In (&), (c) and
(d), dehydration cannot take place due to improper
placement of groups.

5. The comect order is 2<1=3=4. Since, more the
number of 2* —NH — group, more is the basic nature.
(i) Thus, 3 and 4 are more basic than 1 and 2.

(ii) Between 3 and 4, 4 has one two —NH, group
while 3 has only one == NH, group.

~ 4 is more basic than 3.

(i) Between 1 and 2, 1 has one — NH, group with no
resonance, thus is more basic than 2.

6. C — C bond is not farmed in Cannizara reaction while
ather reactions result in the formation of C = C bond.

Cannizaro reaction

0 O
2©)‘\H 0K @/\OH . ©)‘\0H

Wurtz reaction
&
2R — X +2Na —— R - R + 2Na X
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Reimer-Tiemann reaction

SHCIH

Friedel-Crafts acylation

RGCIC!

7. Option (a) is false as colloidal sols are not

homogeneous.
Colloidal sols are heterogeneous mixture of dispersed
phase and dispersion medium.
8. Paracetamol is 4-acetamidophenol, i.e.
N-{4-hydroxy phenyl) ethanamide (IUPAC Name).

OH

NHCOCH,

9. The option (d) is false as lonic radii of trivalent
lanthanides decreases with increase in atomic number
due to lanthanoid contraction.

10. OnlyKNO;on heating do not giveNO ; but all other give

{a) ZKNO, —2 2KNO, + O,

{b) 2Pb(NO 5), —=— 2Pb0 + 4NO, + Oy

{€) 2Cu(NO5), —2 2Cu0 + 4NOy+ Oy

(d) 2AgNO; —2 3 2Ag + O, + 2NO,

Heawy metal nilrales iberate nitrogen dioxide on heating.

11. Due to hydrogen bonding, HF shows highest boiling
point.

Thereafter van der Waals' force decide the boiling
point.

Larger the size or molecules mass, greater is the van der
Waals' forces. Hence, higher is the bailing point.

++ van der Waals' forces is more for Hl than HBr, which is
in turn is more than HCL

Hence, correct order is HF = HI = HBr = HCL

24

12. PCI; exists as[PCl, ] and [PCI]” in solid state.
2PClg — [PCL, T [PCIgT

13. (i) Oho and para
nuclear spin.

hydrogens have different

InH; molecule, two protons in two H atoms with parallel
spin are called otho-hydrogen

® ®
Mucleus of hydrogen atom with same spin
(ortho)
and with opposite spin are called para-hydrogen.

® ®
Mucleus of hydrogen atom with different spin
(para)

(i) Ortho-hydrogen is more stable than para form at
and above room temperature only, therefore para
form always tends to revert in ortho-form. Thus,
not carrect.

(iii) The per cent composition of ortho and para
changes with the temperature. Thus, their ratio
also change.

(W) They have slightly different boiling point.

Hence, (b) is the answer.

14. H5.0, shows —0—0— (peroxy) bonding as follows:
0 O

| I
HO—S5—0—0—5—0H
| (Paroxide ||

0 bond)
Pesoxodisulphuric acid
ar
Marshall's acid

15. Iron (Fe) is used to obtain Cu-metal from CuSO, (ag)

because Fe is more reactive than Cu (and also easily
available and is cheaper) thus, replace the copper fram
CuS0, to give copper (Cu).
CuB0,(ag) + Fe(s) — FeS0,lag) + Culs)

16. Radium in isolated form and in its chloride (le.Ra™)
only differ in the number of orbital electron.
But, radioactivity is independent of chemical environment
of an ion or atom, i.e. radioactivity is the phenomenon

which does not depend on the orbital electrons but
depends only on the composition of nucleus.

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




17. The comect order of solubility of sulphates in water is
BeSO, > Mg30, »CaS0, > 8r80, = BaS0,
Solubility of 2nd group sulphates decreases as we
move down the group due to less release of hydration
gnergy. Be®™ <Mg®™ <Ca® <5 <Ba™ (lonic
Size) As hydration energy decreases more rapidly than
latice energy. the solubility decreases down the group.

Hydration Energy =< Charge

Size

While lattice energy almost remains constant. Hence,
solubility decreases.

18. Given, energy of one mole of H, bonds = 436 kJ
n-hec
A
(energy for one H=H bond)
(n =number of H=—H bonds)

E=

A=

E
_ 6634 x 10 ¥Us x 3= 108 ms™! x 6,023 x 107 m
436 x 107 J

= 02736 x 10” ¥+ 8 23-3
= 0.2736 % 107 ®m
= 2736 nm = 274 nm

A

19. Correct order of O— O bond length is
HO, 050,
(i) BetweenOjandO,
- Bond order of 05 > O4
Thus, bond length of O5 = O,

- Bond order < — 1
Bond length
(ii) Between Q4 andHO,
= 05 has n-bonds in resonance so, has shorter
bond length than O0—0 in HO,.

. Hence, (b) is the answer.

20. Calcium carbide is calcium acetylide, having structure

=) b=l
Ca’* .C=C
Thus, it has one sigma (o) and two pi (1) bonds.

21. Let Z = atomic number

M = atomic mass
- a

M - o
2E—>

_ M-4
EM-¢ —sz

Z-2

Hence, ¥E and ,E¥~* has same atomic number with
different atomic mass thus, they are isotopes.

22. The element belonging to 4th period and 15th group is
arsenic (As). The outer electronic configuration of 15th
group element is nsnp*.

Since arsenic belongs to 4th period, therefore it has
filled “o" orbital too. Thus, the electronic configuration
of As is [Ar}4s® 30" 4p?

So, ithasfilled ‘s" and ‘0" orbital and half-filled p-orbital.

23. For exothermic reaction,

.
K [ -
L

Thus, as % increases (i.e. T decreases), Kp INcreases.

+ AH for exothermic reactions is negative.

24, Given,
p® = vapour pressure of pure solvent
p =vapour pressure of solution
n, = moles of solute
ny = moles of sohent
Thus, according to Raoult's law.

'I.'.F—p_ _ iy
=x=
[ n o+ ny
(%, =mole fraction of solute)
or, '|—£= L
o+ N
R DL
fog n+ ny
= m+n;—n
hy+ Ny
b __ M
&+
= p= E
o+,

25. InSchottky defect, equal number of cations and anions
are missing creating equal number of cation and anion
vacancies.

26. For a spontaneous reaction, AG = negative and

AS = positive

AG=AH-TAS = —ve
Hence, AH — TAS = —ve only when AS =+ ve and
AH = —ve.

27. - KClis more ionic than NaCl while NaCl is more ionic
than LICI.

Also, more the ionic nature, more is the conductivity
thus, order of equivalent conductance at infinite dilution
isKCl > NaCl = LCL

25
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28. -+Foracompound A, B,
Kop = x*-y¥-5% 7 ¥ (where,5 = solubility)

For MX,
K =1 (2 -8 *
Ky =256 % 8°
175
5={Keo
256

29. only[_ [Jgives one compound on ozonolysis.

'?034.0=c—c—{3—c=0
(i) Hydrakagy :Cz}) [C,) (CJ (C)

All other options give more than one aldehyde/ketone
an azonolysis.
30. For a compound to be aromatic,
(i) It should be planar
(i) It should have (4n + 2)m elecirons

(i) t should be able to delocalize its m electron
density.

Among the given compounds,

1, 3, 5, 7=cyclooctatetraene or cyclooctatetraene is not

aromatic as its structure is non-planar.

=

0} ﬁaﬁHz

C.?r ?r
31. ICHﬂ_—l[i“:-(-(i“.—'CHE—'CHE—GH3

HH:‘

+
MNaMNH
° LA
CH,—C== C—CH,CH,CH, ———=
T

E £'_‘.H_,.—'[i_':T'C—'CHE—'[,‘,HE—CH3
E - H
53 L2
T\IaNH2
H

HSG\ -

AT

H CH,CH,CH,
frans-alkene

Ma in liguid NH, is a Birch reagent. It is used to alkyne
into trans alkene only.

32. (i) It is a test for ammaonia.

A
NH,Cl + NaOH ——— NH5 + NaCl + H0
(Basic)

J

Tums red litmus blue
(ii) It is a test for SDf' ions (Orange)
KLy + 805 + 503 + HCl—
KLr0,+ 80, + H80,
Orange
B
Cris0 ). +KSD +HO
2 43 2 4 2
(Grean)
33. Let the distance travelled in T time = 2mr
(Circumference of orbit)

Velocity(v) = 27’” )
Also,y = 11 (i)
2mmr

1 1
= frequency v=v x —

T (Time period) 2mr
From Enq. (ii),
1 nh
VE—-=
T 2arx 2w
._ _nh
an’m
T (time taken in one revolution)
_ 4n°r'm
nh

34. - rms velocity (V) = Jg Thus, smaller the mass,

more will be the rms speed. H, has minimum molar
mass. So it has highest value of rms speed.

35.

(i) Zn/H,0

4 i 2 1 )
H,C — Hl’l_‘. —C==CH, (i) ozonalysis
CH; CH, ?

a 3 2 _-H

CH, — CH — :|3— 0+0=C_
1

CH, CH, {HCHO)

2 mathyl 2-butanane methansl

36. (a) These are cis and trans isomers not enantiomers
(Thus, false).

26
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{b) CH{CHO on reaction with HCN gives racemic
mixture of cyanohydrin (Thus, true).

OH H H OH
H #
=0+ HCN—> \C‘f N\
Cl VRN AN
2 H.C CN HyC CM
ﬂ-hUS, true) fc‘!nﬂ'l"‘!'d’f'gen}
?z"'s CHsg
(C} CHy3—C —H andH—C—0H
OH CHy
fi (ii
(i) and (i) both have R-configuration thus, are not
enantiomers.
(D) CH;—CH = NOH shows geometrical isomers.
Hs oy H"“‘G—Nﬁ
T <~ ™~ 0oH
H,C HC
(trans) (cis)

37. (A) When NaCl and KCrD; warmed with HS0,
(i.e.in acidic medium), they produce deep red
vapours of chramyl chioride (CrOCl5).

(B) When NaOH is passed, the praduct CrO; formed
in step (a) will react with NaOH and gives yellow
colour solution.

(C} Chlorine gas is not evolved, thus false.

(D} In the given reaction, chromyl chloride {CrOCly) is
formed. All reactions are as follows:

(i) KLrO; + 2H80 ,—— 2KHS0, + 2Cr04 + HLO
i} NaCl + Ha80 , —— MaHS0, + HCl
(iii) CrO4 + 2HCl —» CrO Ll
1ml% fronn (i} Muﬂpﬁi
{iv) CrO4Cl, + 2NaOH — Ma CrO, + 2HCI

Tellow solution

38. HgCl, and C H, both show linear shape as of CO .

-+ both have zero lone pair of electrons)
{a) HgCl, —— Cl —Hg —Cl (Linear)

{b) SnCl,—  Sn
2N
Cl cl
{c) C,H,— H—C==C—H (Linear)

(Bent)

(d) NO,— {Bert)
O/N\o

27

39. pH of buffer solutions is given by

_ [salt]
pH = pK, +log Tacid]

CH; COONa
100 = 01
=10

{1} CHyCOOH
100 = 041
Mo. of milimoles = 10

- [salt] = [acid] = 10, pH = pK,, + log %

and

pH= p"{a
(3)  CHaCOOH + NaOH—-s CHLCO0Na + HO
100601 S0m0.1
Initial =10 5 a o
Final =5 (1] 5 5
[salt] = [acid] = 5 pH = pK, + log g
pH= pKa-
(3)  CHZCOOH + NaOH—-3 CHCOONa + H0
100 =01 100 =01
Iratial =10 1] o o
Final =0 a 10 10

[salt) = 10 and [acid] = 0,
pH=pK, + log L
0

pH = pK,
(4) CH{COOH + NHy;—— CHCOONH,
Initizl 10 10— o buffer action

Final Dues to weak CHLO00MH, 2alt
pH = pk,,
(a) Ethyl chloride gives ethyl cyanide, when it reacts
with KCN (ethanolic),

40.

E
CHgGl + KON ey € Ho—CN

(b) It does not react with KCM.

(c) Benzaldehyde : KCMN gives HCN in alcoholic
medium and HCN gives cyanohydrin with

benzaldehyde.
OH
CHLHO + HON — C Ho—CH”
CN
OH
(d) Salicylic acid does not react.

COOH
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Mathematics
1. Given, & y = xe” ¥
dix
b Y_er i y==x+1
s il i) y={x-1)
On comparing Eq. (i) hy% + Py =0, we get =1.2)
1 (2,1)
P=—and Q=e"
X
X'= =X
1 O (1.0 y=+g2
IF=elx” y =5
=Ebg‘ =X
Hence, solution of differential equation,
¥ex= jxe*‘ dx+ C
= =xe* - |le*di+C
e L
= xw=xe"-e"+C
. Let A be the area bounded by the given curves. Then,
= xy=eflx-1)+C ()] 1 2 2 5
A= 5- — 1) dx 5—x° - 1) cx
xy=e"o(x)+C [given]...{iil) -[—1( y x=1 +J1i X—xtd)

On comparing Eqgs. (i) and (i), we get = ‘[1‘ .\fﬁ — x% ok + L21||5 - x% dx

=(x-1
dlx) = (x = 1) w1 = [-x+ ax
2. The general equation of the parabola is x = 31,2 + b, ) 1 2 2
2 X x
where 5 and b are arbitrary constants. = L 1)5 —xtdx+ [? - Kl + [- -+ X}
1 1
Sa, the differential equation is of order 2.
1. f 7,5 . -1 X 5
3. Theequation of thelingisy = x + i =[_"" S-x+—sin =1 ——
g ¥ i 2 2 S5, 2
On comparing it with y = mx + ¢, we get 5 42 5., .41 5§
. =1+ =8N —+1+ =801 ——-—
m=1and ¢ = A. 2 J5 2 5 2
The equation of the ellipse is 1 5 (2 3 1 a
2 2 _ =——+ =sin - =+ 1-—
2x°+ 3y =1 2 2 _u,'g 5 JE_,
x ¥ 1 1, 51 5 _ 1 .
or =+ == =— —+ Zsin” {1)= 2= - —sq units
[ 1 J [L] 2 2 4 2
N 3 . . .
5 5. Sum of distances of paint P from point (8, 0) and (0, 12)
On comparing itmthﬁz + ]-"_2 =1, we get will be minimurmn, if points are collinear.
4 b -~ Equation of line at point (8, 0) and (0, 12).
a‘?=lﬂl"ldb2=l. £+l=
2 3 g 12
If the line touches the ellipse, then y X
2_ =z 2,2 _1 1_5 = ==1-=
=g+ i =1y =2 12 8
2 3 6 *
2 5 . F = y=12 - 3 x12
= M=l k==
6 ] 3
= y=12-=x
2

4. Thegraphsofy =| x — 1|and y = /5 — x? are shownin

the figure and the shaded region is the required region < Paints (x, y) = {2, 9), (4 6)and (6, 3_]' _
bounded by the two curves. Hence, the number of such points Pin Sis 3.
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- ! 1 1 a
6. Given, T =2n |— = . -
“J; i-a) 0-n (-al-a)
On differentiating w.r.t. [, we get -1
ar _2m 1 (-=9{l-x
o jr_ 2l " 10. Given,  loggalx - 1) <10ggg(x — 1)
"
aT=Ta= 2 (E] = 0Gig3(x ~ 1) < 109, x - 1)
o T = loggslx — 17 <loggsx — 1)
=2n E'ﬁ=ﬁ = ()(—1] =x-1 ['.‘ﬂﬂﬁ‘l]
T 1 = X +1-2x-x+1>0
= T=E=1% = ;[2—311-23"0
Hence, approximate changs in the time period is 1%. = (x=1)(x-2)>0
1, 2 2 1
7. Let the direction ratio's of two diagonals of a cube are =b rehame=az [oxt )
(1,1, 1y and (- 1,1, 1} (2, =)
- cosB = a8, + bib, + c€5 Hence x lies in the interval (2, =)
Ja12+ b+l 1.|’ae+ b:+ci 11. We have,
- (1) = (= 1)+ (1) = (1) + (1) % (1) Ea +i7th
JOP + (F + (F = 17 + (1 + (1 Ta R
_—1+141_1 =Xi +nz1""'
J33 ;
—l
8. Given, log, x, log, x and log, x are in AP, { 1—1i ]
2logy, % = log, x + log, x 1—i
SO = ][.-,]
log,a log,c
- 2 _ log, ac =f-1
log,b log,alog,c 12. We have,
log, b |z =] 22| =] za] =1
= 2log,c = —==— (log, ac)
log, 2 = | 212 = 2% =] 25|* =1
= 2log,c =log,b -log, ac = 22 = 22y = ZgZy = 1
= log,c? = log, (ac f9a 8 - i;;,lli:EE_l:E!
. = (ac]oea® & 23 o]
1 1 1
9. We have, Now, Z*Z*z_3=
1+(l+a)x+(l+a+a9x"+.. .=

£
]

|2+ Zo+ Z5| =1

= E.{1+é.|+az+___+a"_']x"_l
n

I

| 2, + 2o + 23| =1

- N |2 + 22+ 23] =1
— E [1—& ]Kn_1

n=il 1-a 13. Given, p g are roots of equation x> + px+ g = 0.
—E '_1_ia"x”_1 p+g=—p=2p+g=0 (1]
n=i{—g n=11-457 and P =q
- = p=1
SN AN I P Ll Put p = 1in Eq. (i), we get
_1_30_1 =g i ut p=1inkeqg. (1), we g
1 Z2x1+g=0
=01+ x+ 2%+ .. o)) = g+2=0
1-a
= g=-2
—1i[{1+ax+{ax)2+___n}] Hence, p=1.g = -2
—a
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14.

15.

16.

17.

18.

19.

Given equation is

K —3x+ k=0

b3
As, -—=— 1
2 Eg{u )

Since, both roats cannot lie between 0 and 1.
S0, no value of k is possible.

Given word is ‘ARRANGE'.
If R's oceur together, number of letters in word= 6

[
To arange R's together number of ways = % =1

= Number of ways to permuted "ARRANGE' = ;

1 1 1

Given, — + — = —
5‘:II' 6‘:II' 4Cr’
(5 — _ _
- rl {5 r]!+r!{E r}!=r!|,‘4 L}
5! 6! 4l
- -
= —EE r).+_[E I‘:I'={4—r}|!
5 30
- -0 B-0E-1_,
5 30
= 30— 6r+ 30— 11r+ /2= 30
= rf—17r+ 30=0
=5 P —15r—-2r+ 30=0
= fr—15)-2(r-15)=0
=3 (r=2)r-15)=0
A r=152
Hence, the value of ris 2.
Forn =12 3., we find that n® + 2n takes values 3,

12, 33, ... .which are divisible by 3.

Coefficient of ¥ in(x — 1) (x - 2) ... (x —18)
=-(1+2+ 3+ ..+ 18)

=—(17)=-171

Given,

1+ "Cicos0 + "Cocos20 + ...+ "C cosnB

which i real part of complex number.

("Cp+ T e™+ )

ieRe("Cy+ T e%s )
=Re (1+e™"=Re (1+ cos@ + ising)”

=Re [2 coszng - f'EsinE . cusEJ
2 2 2
1+ cosd =2cos? gand—‘

l sinf =23in§-ms§ j

- {2::.:.523]”%{@:.5

Br’l‘

n
E+ isinE]
2 2

= (E cos—] Re(cos— + fsin—
2 2 2

nB B]

[by De moivre's theorem)

=[2m5£] cugﬁ
2 2
1T log,y log,z
20. Leta=|log,x 1 log,z
log; x log,y 1
logx logy logz
logx logx logx
_|ieax ooy 1002
logy logy logy
logx logy logz
logz logz logz
On taking -1 1 \ ' common from Ry, Ry and
logx logy logz
A5, we get
legx logy logz
. logx logy logz
logx-logy-log 2 logx logy logz
A=0 [ allrows are identical]
21. We have, | B| = 64
= | adj A| = B4
=3 | A)? =64
|Al=%8
22. Given,
[ = n]| 1
Cos — —sin—
O:\k : 1_:"'Jal'ld X=|’¥‘|
sin—  cos— —_
: 1%
cos B —sind
LE{Q{B]-[sinH cas&]
~ 0% e)=Q@30)
cos 3 —sin 3n]
. Qs[£]= T 2Ll —142]
4 sin 3™ pos OT |_||"‘\E —”".EJ
|. 4 4 ]
SRR | R S
Now QE[EJH 2] 2 2
7y e T [1J 11
Iz &llEll2z]

30
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23. Reflexivity For reflexive (x, x) e R.

¥+ 2x=3x
which is divisible by 3.
= xRx e R

Hence, xRy is reflexive.
Symmetric Let x + 2y = 34

= x=3L -2y

Mo, y+2x=y+2(3h-2y)
=y + 6Bh — dy
= ;‘—3)’

= y+2x=32i-y)

which is divisible by 3.
(x, VieR=(y. x)eR
Hence, xRy is symmetric.
Transitive X+ 2y=34 ]
and y+2z=3p __(u)
On adding Eqgs. (i) and (i), we get
X+ 3y+2z=3L+ 3p
= R+ 2z=3h+pn-y)
which is divisible by 3.
(x. y)eRand (y, z)eR
= (x. 2)eR
Hence, xRy is transitive.
* Ris reflexive, symmetric and transitive.
~. A& an equivalence relation.

24. We have,
A=5"—an-1=(1+4"-4n-1
=("Co+ "Cyxd+ Coxa®+ .+ C,x4"
—(4n+ 1)
=42 "Co+ Tyx4+ ...+ C,xd"7
~ A containg some multiples of 16.
Clearly, B contains all multiples of 16 including 0.
. AcB.
25. Given, fix)=(x* + 1/, v xef.
Since, f(x)is even function.
Hence, the function is not one-one.
Andfix)> 0% xeA.
Hence, the function is not onto.
~. Given, the function is neither one-one nor onto.
26. Let x,=4,8; 83 ..., 85
and y; = Aa;, Adp, hag, ..., Aa,
o ,II"]' -
¥

YE

]

;‘JI_EE2

[y, = 4o, N = n]

31

=LX

- = /HJ-’.-—Ff

v N
_ [2 - 7P

" n
_ '.\2 Xk - &
n
o?

=12 =|Mlo, =lilo

27. Given, P(AnB) =%

31
AvuB)=—
P(A U B) T
and PE) =
10
7 3
Bl=1—-—= —
AB) 10 10
Now, P(AUB)=P(A)+ P(B)— P(AnB)
== ﬂ:P{A]-ri—l
a5 10 &
pay=2,1_3
5 6 10
=3
)
1
Then, P[E]-_P[A”B};é;i;._
A)""PA) 5 10 6
9
1
and p[£]=_’°[‘““5]=i=5;-
B PB) 3 96
0
and, P{A) x P(B) = 2 x — = L = P(AnB)
’ 9 10 6

Hence, A and B are independent.
1® i@
28. We have, cos15 - cos7 7 sw?;

1= . bk
cosi15 [ECDST—-S.lnT—]
2 2

cos 1 E’[sin 2{? t]] [ 2 sm.a oS B}
2 = sin26

cos15° sin15°

1
Mo R =

% — (2 sin1Fcos15°)

B3| =

L}
du| = P3| B3] =
w
=)
L]
=
b
P | —

oo | =
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29. Given equation is
tanx — x=0
=2 lanx = x
Solutions are abscissae of points of intersection of the

curves y = tanx and y = x. From the figure, it is clearly

visible that solution lies in[:t. :"2_“}

g
E : Y =x
X E o /% | X
=1 + _n _3m
=2 Y Tz 3
30. Let circumradius of ADEF be R’ We know,
ZFDE =180° — 2A and FE = Rsin2 A.
MNaw, by sine rule in ADEF
oR = EF _ Rsin2 A
sinZFDE  sin(180° —2A)
H"=E
2
31. Let the four points be A(— &, — b), Bla,b), C(0, 0)and
Dia®, ab).
If A, Band C are collinear.
-a —-b 1|
Then, a b 1}=0
1] o 1
=» —alb-0)+bla-0)+ 0 =0
=3 —ab+ab=0

Henee, A, Band C ae collinear.
Again, if B,C and D are collinear.

a b 1
Then, 0 0 1=0
|&2 ab 1

al0-ab)—bl0-2%)+ 10)=0
-a*h+ah=0

=3

=3

Hence, B, C and D are collinear.
So, the points A B C and [ are always collinear.

32. Let the equation of line AB is

i+ l:
2a 2a
= x+ y=2a ]
\d
A\ 22)
(0,26) 5 P (2h, 2K)
th, ) (22, 0)
X R AN X
(2h, O)

Ty

Let the coordinates of the mid-point of RS be (h, k)
So, R and S are (2h, 0)and (0, 2k).
Henee, the mid-point of RS is (h, k).
=+ Plies on line AB.
Then, from Eq. (i), we have
2h+ 2k =2a
= h+k=a
So, the locus of (h, k)isx + y=a.

33. Given three sides of a tiangle are
X+ By—-22=0 A0
Sx+2y—-34=0 __{ii)
2x-3y+13=0 {11}

On solving Egs. (i) and (ji), we get

n=6y=2 (say)

On solving Egs. (il) and (jii), we get
Ka=4 Ya=T (say)

On solving Eqgs. (i) and (i), we get
Xg=—2,¥g=3 (say)

If the points of the vertices of the triangle are
(x5, ¥i). (x5, ¥a)and (x5, v5) then the area of triangle

8 2 1

4 7 1

-2 31

[ 3

32

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




=%[EI_‘7—3}—2{4+2]+1{‘|2+‘|4]]
1 1
=lpa_12+28=1p2+26
2{2 + 26) 2( + 26)
=1K3-B

2

= 19 5g units

34. Let the given points be Ala , b)and B(- &, - b)
The equation of line passing through the points A and B

is
y-yn=2"ix-x)
Xz — XN
= y—b=_b_b(x—a}
—a-a
= y—b:ﬁ[x—a}
2a
= y—b=£(x—a]
a
= ay —ab = bx — ab
= bx = ay i)

Since, from the given points (a° ab) and (a, b) are
satisfy the Eq. (i), but [ae. ab) is the required answer
because (a. b) is already given in question.

35. Given equations of straight lines
LR A ()
and

Let the point of intersection be (o, f)
So, from Egs. (i) and (i), we get

e, B_g
a b
and E—E=l
a b K
2 2 2 2
— [E]—EJ:1:’Q_—I3_=1
a b a b?
12 2
. Locus —2—;—= 1, which is the equation of a
a
hyperbola.

36. Equation of circleis x* + y* = 9 1]
Andequationoflineis3x + 4y =0 ]
Equation of line parallel to the line (i),

3x+ dy=k
- y=—3%, K . (i)
4 4
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-+ Circle touches the line (i), so by the condition of
tangency,
c=af+md)

= [% o {1 + (—Taﬂ

]
l: C:E &:3'11",\:_3]
= k=115
"
Ko

1 \(“/‘J“ &\i\{
s ﬁ’hf.s‘

N'&'xf%

1.?.# (/)

&
¥ s
Hence, 3x + 4y =15 touches the circle in the first
quadrant.
37. Given equalions are
X+ y=4 ()]
and x—y=2 ()]

From Egs. (i) and (i), we get
x=3and y=1

The line through this point making an angle tan™ ! Ewilh
4

=]

... (i)

the X-axis is
3
(y—1N==(x-3)
Y 4
=3 y=—-—-—=

Since, this line intersects the parabola

¥© = 4(x — 3)at points(x,, y;)and (x,, y.), respectively.
dx—-5

Putting y = in equation of parabala, we get

[3)(4— 5]2 - 4x—3)

= 9x% - 94x + 217 =0

= Js,l+J':2=g?d'am:1;g1 ;;2=_21?

E s 4{7‘1 t -"2]'2 = 4y

2
= 9—4] —4)(21—-'"
9 9

u:r|fﬁ

33




38. Given equation of ellipse is
16x° + 25y° + 32x — 100y = 284
Simplifying the given equation, we have ellipse as
2 -
(x+ 0 =20
25 16
So, the auxiliary equation of circle is
(x+ 1P+ (y-2F =25
= e 2x+1+ P -dy+ 4=25
¥+ P +2x—-4y-20=0

2

. X
hyperbala s ?—
and AOPQ is an equilateral triangle. PQ is double

ordinate of the hyperbola.

39. Given equation of =1

:le\'qtu

¥a F (a sech, b tanf)

\

Q
(& sech, — b tanA)

Let the coordinates of P and O be (asec 6, btand) and
(a sec 8, — b tan@), respectively.

In ADPQ ,
OF=FPQ
=  a%ec?® + b%tan?0 = @btane)?
= a%sec’n =3k tant B
2
= s.inz[-]=a—2
3b
Mow, sin®8 < 1
2
= a—<1
3h*
2
= b_z}l
& 3
b* a4
= 1+ —=>—
a® 3
e?xtnes?
V3

40. Equation of the vertex of conic
y2—4y=4x—-|a

= f—4y+4=4x—4a+4

= (v-2P°=4x-(a-1)

34

Vertex = (a — 1,2)

~
.Z\n.zg

y

Pz '\\_ 3
3 i T
2 5\ x+y=3
Zx+2y=-1=0
From figure,
clearly, —E<a—1-:1
2
—1 <<
2

41. Equation of line joining the points (1, 1, 1) and
(0,0,0)is
x-0_y-0_z-0_
1-0 1-0 1-0

(say)

= x=y=I=k

So, the point is (A, 4, A}

The point intersects the plane2x + 2y + 2= 10
)+ 2(h) + A =10

= 54 =10

= A=2

Hence, the point is (2, 2, 2).

42. Equations of planes are
X+ y+2z-6=0
2x—-y+2-9=0

&8, + bybs + cLp
.,“I[E|12+!:|f"+c:12 ..‘lla§+b§+c§
_Ax2+1x(-N+2x1
BN FSET  TSEE

i)
and (i)

cosh =

=  cosd=cos [E]
3

43. Given,
y=0+ 21+ A+ M+ 0+ &
=log y =log(1 + x)+ log(1 + x%)
+log(l + x*)+ ..+ log(l + x™)
1oy 1 2x 3%
* 1+ %2 1+ 27 T

me—1

+
1+ x
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ay 1 2x ax® -1 S
= ==y + 5 + g+ .t =
X T+ x 1+ x 1+ x 1+ x

(&)= (=)

&4, Given that f{x)is an odd differentiable function.

Then, fi— %)= - fix)
= == x)= - Fx)
= Fi— ) = F'{x) i)
Put x = 3in Eq. (i), we get
-3 =r(3)
fl-3) =2 [ (3} = 2]
1-4x
45. We have, lim [1 * x]‘"
=l + X
1—f%
= lim ['*_"J“ S
=112 + X
1
o [1 + x]m

46. Given, f{x) = tan™’ {

=tan_1rloge—zlogx n_1r3+zlngx1

+
loge + EIDng [I—Elogx
Let 2log x = tanB, we get
- tan |—1—1Elnli-l+ van [3+tans |
\_I+ tan® \_I—Sla.nﬂ

=tan' [tan(% - H]] + tan” ' [tan tan”'(3 + 6)]

X g+tan '3+ 0="ttan '3
4 4

f{x) = constant
s fx)=0
47. Leti= Ide
3x
Again, let |ngr=z:2lm=dz
x
2z 2
I= j?dz = Ejzdz

2
=%r%+ﬂ=%ﬂ£ﬁgﬂ}2+c

35

48. LetI=I2’[!'{x}+ f{x) log2] cx

Consider  gix) = 2*f(x)
= g’(x)=2"F(x) + 2" f(x)log2
= g’(x)=2%F(x) + f{x)log2]
I= Ig"[x}dx =g(x)+ C=2"(x)+ C
_ 1 1 -
49, Let r-_[u Ing[: 1]dx
1 1=x
pos(( )
1 X
=] I ax=—1
= Iu g [1 = x] x
B j:ﬂx} dx = j:f{a +b - x)c
2l=0 = I=0

50 __“ml—.,llln+1+4,||n+2+...+ ﬁjﬁn—{l

. I.'1—- 3

T

Iim[||1+l+ i1+g+___+ i‘l+n—_1:|l
fi—ypea n n n n

n-i
Zn
i _I2 T_2
= Jﬂ.f'1+ xdx-lgﬁ - x}a"'ZJu-EL'EJE_—‘I}

) r
lirm 1+ —
ni—geo n

51. We have,
P+PR+ste7+

T, =@n-17
= 8n® - 3@nf (1) + 3@n) (1P - (1)
=8m-12n + Bn—1

Now,

S,=ET,
_Brfn+ 12 _12n(n+ 1)@2n + 1)
4 1
. & (n+ 1}|_ﬁ
2

=2n2[n+1)2—2nin+1}[2n+‘|]+ dnn+ 1)-n
=nR2n{n+ 17 =2(n+ 1)@En+ 1)+ 3(n+ 1)-1]
=n[2n[n2+1+2n]—2En2+3n+‘|]
+3n+ 3-1]
=n2nt+2n+ 4n° - 4n®— 6B -2 + 3n + 2]
=n[2n® - nl=n? 2n% - 1)
52. Given, o andp are roots of & + bx + ¢ = 0.

|1+ﬂ=i
a

c
and ==
aff a

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




Now, if the roots are o and 2, then
o + B = (x+ B - 2of

=[i] _x_b )
= a & a
And u2ﬁ2=|{g_|3}2=(c_] =§

a a

The equation whose roots are o and 2, is
o ﬂz 2c Cz _
X —[5—2—?]1+ &_E-D
ax - (b -2ac)x+ci=0
53. Given,
P-wfP-0)+2B3-w)(3-w)+ .+
{n— 1) - w)(n— v
Now, T,=(n-1)in- w) (1 — w¥)
2

={n—1][n2—nm—nm +m3]

=(n—‘|}|[n2+ n+ 1]=n3—1

Sﬂ = ETH
2. 2
e L k) N
54. Given,
"C,_y =36 (1]
nCr = B4 .. (i}
°C,., =126 -.-(iii)
On dividing Eq. (i) by Eq. (i), we get
r__3%
n-r+1 B84
= 84r = 36n — 36r + 36
= 120r = 36n + 36 ..}
Also, on dividing Eq. (i) by Eq. (iii), we get
r+1 _ 84
n—r 126
=3 126r + 126 = 84n — B4r
= 210r = B4n - 126 (v

On solving Egs. (iv) and (v), we get
n=%andr=3
HCB = %:3 =9

55. Mumber of males =14
and females = 6
Total=14 + 6=20
Males above 40yr= 8
and fernales above 40yr= 3

MNow, P (selected person is female and above 40 yr)
=3_1
2

@ | e

36

56. Given equation is
xa—y.xz+ i—y=0

= -y +(x-y=0
= (2 +1x-y)=0
MNow, ¥ +120
and i—-y=0
. x=y

So, the equation represents a straight line.

Let (h, k) be the coordinates of the mid-point of a chord,

which subtends a right angle at the origin.
Then, equation of the chord is

B+ by —1=Hh2 + k2 -1
= hx+ ky = h?+ k2

57

[using T =81

The combined equation of the pair of lines joining the
origin to the points of intersection of x* + y* = 1and

hx+ ky=Hh +k%is

2
hx + k
x ¢ —I—jr =0
4 [h2+k2]

Lines given by the above equation are at right angle.
Therefore, coefficient of x* + coefficient of y* = 0

ie. B+ k? =

58. Let P (at? 2at) be a moving point on the parabola
y=4ax and 5(z,0) be its focus. Let Q(hk) be the

mid-point of SP.
2
Then, h a”+a
2
2at + 0
and k= *
2
= 2h _y2 41
g
and I = E
a
2h _K
= —=—=+ 1
& a
= k? =2ah - a° [oneliminatingt]

Thus, the locus of (h,k)is y* = 2ax — a®

Now, v =2ax — &°
= [y—l:I]E:Ea{x—i]
2
The equation of the directrix of this parabola is
K—E=—E.i.E.x=ﬂ
2 2
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9. Let,
:=j:x2[x]dx
=I;:2-ﬂdx+j12x2x1dx
[T s 17 7
={?r[5‘5]=§

60. Graph of f{x),

There are two sharp tumns. Hence, f{x) cannot be
differentiable at two points.

61. Given, la +b]<|a -b|

Mow,
la +b]* <]a -b]?

= fa+b)-la+bjzfa-bjla-b
= lal®+|b]*+2a-b<la]®*+|b]*-2a-b
= 4a-b=<0
== a-b<0
= |a||bl cosa <0
= cost <0
= 6 € obtuse angle
. aandb are inclined at an obtuse angle.
62. Given,
]-'ﬂ+ by = acosx, D< x <1 ]
dx
Let ].-'2=z
= Eyﬂ=§
dx  ax
oy _ 1de -
= ¥ -__ L
de 2 dx )
1dz . .
— —+ by” =zcosx using Eq. (ii
sa [using Eq. (ii]
= E+12{‘.|5--2=Ez=‘-:::|:|es:|<
ax
Now, IF= g™ g™

z.e™ = Jza cosx-e™™ dx

oy 2a . i
= ],f2 e’ = (sinx + 2bcos x)e™" + C
4h® +1

=(4b% + 1) y* = 2alsinx + 2hcos x) + Ce ™™

37

63. Given that, the ordinate decreases at the same rate at

which the abscissa increases, therefore

ol .
=-— (i)
dt ot
Alzo, equation of ellipse
16x7 + 9y° = 400 i}

On differentiating wrt.t, we get
16x2xZ+ax2yF oo
at at

= 16xd—x+ Eyﬁ=ﬂ
at dt
= Elyﬂ:-mxd_”‘
at af
- sty_r=—1ﬁx[—%] [using Eq. ()]
= 9y =16x = y=§x i}

Using Eq. (iii) in Eqg. (i), we get
2
16x7 + g[gx] = 400

= 16x° + %ﬁ:am

= 1Ex|:x+§x]=-mﬂ

= laerx-|= 00— 52 = 300x9
M| 25 x 16
= =0 = x=+3

» Required points are (3_ E] and [— - %}
3

64. Inadictionary, the words at each stage are arranged in

alphabetical order.

In the given problem, we must consider the words
beginning with C, C, H, |, N, O in order. So,

Number of words starting withCC = 4!

Number of words starting withCH = 4!

Number of words starting withCl = 4!

Nurmber of words starting withCN = 4!

Mext word starting with CO i.e. COCHIN = 1

. Required number of words = 4 x 41= 96

65. We have,

=

A=

R
oMo oo
2o nNe g
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(2" o u'|
MNow, A= 0 2" 0
n2" 0 EHJ
a 0 0]
But A"=|D a O [given)
b 0 &
[a 0 n] [ 2" 0 0]
0=z 0l=|l 0 2" 0
[b 0 aJ n2" o 2"
Hence, a=2"
and b=n2"
66. Given equation of ellipse is
4" + 9y* =1 A
On differentiating, we get
= 8x+ 18y =0
= . i)
18y
Also, Bx = 9y [equation of line]
On differentiating, we get
= 8=9y
= y=Ccm i)
9

[ tangents are parallel to this line]
So, by Eqs. (i) and (i), we get

—8x _ 8

18y 9
== - X=2y
= x=-2y

On substituting x = — 2y in Eq. (i), we get
4{-2yF + 9% =1
18y° + 9y = 1= 25y =1
1

=+ _
"%

=

_2
= =+ —
3

) ) 2 1 21
So, required points are| =, - = |and] -=, =
A P [5 5] [ 5 ]

67. _[i':u[ Mf ot — r')ol —2{:15]]:#

=204

= in [6ff — 2014)9(t — 2016) + off — 2015}t — 2016)
+ ol —2016)olt —2016))dt

= [T ot - 2016)[ot ~2014) + oft - 2015)

+ oft - 2016))at

206 2017 3000
=J Ddr+Im161-(U+ U+1)D'I+Im1?ﬂcﬂ
=0+ 1+ 0=1,which is a real number.

63.

69.

70

71.

72.

38

Given,
4y —10x+21=0
#—10x+ y¥*+21=0
Mow, for real roots of x, 0 = 0
1004y + 2020

yed4= —2=sy=<2

==

=
Alzo,
yY=—x+10x-21
Mow, for real roots of y,
—4{x% —10x+ 2020
- +1x-2120
(x=T)(x=3)=0 -~

= 3zx=T

Given, z=sinf —jcosH
fo-Z
= oS (B— £}+ isin [H— £]=E[ 2]
2 2
Mow,
i o -2
z""=e! 2]=cm(nﬂ—’;—nJ+isin[nB—r;—“]

il E—n‘]
== l:e [2 ] = cos[n[—]— _‘E}— fsin[na - E]
h 2 2

£
M+ ln =2c08 [nﬂ - E]: zms[ﬂ - nB]
. 2 2
and 2" — % = 2isin [nb‘ - Z—m]
Given, f[f(x)] = x
Mow, (x)=1f(x

i.&. f{x) is bijective.
Hence, {(x) has to be one-one and onto.

We know,
P(AuB)=P(A)+ P(B) - P (An B)
=P {A})+ P(B)=P(AUB)+ P(ANB) i)
Given, %EP{AUB}51
1 3
d —=PFANB)==Z
an 8 PlA N }{B
So. 7

1
L<pauB)+PAnB <
5 FlAuB)+ PIANB) 3
P[A]+P{B}2%m:lP{A]+P{B}s%

&, bandc are respectively the AM, GMand HM of first

and (2n - 1jthterms.
and also, we know
AM = GM = HM and AM - HM = GM?

azbzcand a-c =b®
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73.

T4,

Let (f. k) be the point on line x+ y + 1= 0O

So, h+k+1=0
h=—-1-k .. i)
Given, distance between (h, k)andline3x+ 4y +2 =0
isl.
5
1 _|(3h) + (4k) + 2
2 -.1321-42
1_[3(1-K)+4k+2
— —_=
5 ~]
1 (—3—%+ 4k+2]
—1 -_—= T ——
5 5
- 1_, (k—r]
5 5
= tk-1=1
= k=0and 2
h=-1-3

Hence, the required points are (-1, 0) and (-3 2).

Given, equation of the parabola
2

X = ay
ie. ¥ = x_z (i}
&
and the equation of line
y—2x=1
e y=2x+1 --{ii}

From Egs. (i) and (i), we get

= £=2x+‘|
a

= x*=lax+ a

= X -Zax—-a=0 1 11]
(o2at Jaa? + 4a

2
=2:ai-u|az+a]=ai 2+a
bed

Points of intersection of the parabola and the line are
a+ JE.E{E-I- EH‘I}
and (a-— m}{a—m+ 1)
=+ Distance between the points = J30
40 = «J’{.?Jaz +af + (4% + ap
= A0 = 4"+ a)+ 16 (8% + a)

= 2=a+a = a=1-2

75. Given,

) =(x— 17 (4-x)
The sign scheme of £/(x)

_1#

Clearly, f(x) is increasing, for
decreasing, for n e(4, =)

Since, ' (x)=0at x= 4.

So, x= 418 a critical point.

x €(—=a, 4) and

39
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