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WB JEE Engineering Entrence Exam

[ Physics ]

Category-I (Q. Nos. 1 to 30) X -axis and perpendicular to the xy-plane.

Only one answer is correct. Correct answer will The mnecmd,m’" passes through the point
fetch full marks 1. Incorect answer or any (3:3). What is the path length of the ray
combination of more than one answer will fetch from (0, 1) to (3, 3)?

1 . @s {b) 13
- r marks. No answer will fetch 0 marks. ()2 3 (d) 14243

4. Two identical
equiconvex lenses,
each of focal length f
are placed side by side
in contact with each
other with a layer of

1. Four resistors, 100 £, 2000, 30022 and 400G

are connected to form four sides of a square.
The resistors can be connected in any order.
What is the maximum possible equivalent

resistance across the diagonal of the square?

(a)210Q (b) 24082 water in between
(c) 30002 (d) 25002 : i .
them as shown in the figure. If refractive
2. What will be current through the 200 Q2 index of the material of the lenses is greater
resistor in the given circuit, a long time after than that of water, how the combined focal
the switch K is made on? length F is related to f?
f
F=f b)—=F<f
1000 "‘IE 4000 @F> ®)g<F<
(c) F < % () F=f
2006 000 2MF
WY WARAY—] | 5. There is a small air bubble at the centre of a
solid glass sphere of radius r and refractive
Jﬁ\" E’ index p. What will be the apparent distance
{HF * of the bubble from the centre of the sphere,
(a) Zero (b) 100 mA when viewed from outside?
(c) 10 mA {d) 1 mA (&) r [
u
3. A point source is placed at coordinates (0, 1) 1
in xy-plane. A ray of light from the source is (c) r[1 - _] (d) zero

reflected on a plane mirror placed along the
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10.

11.

If Young's double slit experiment is done
with white light, which of the following
statements will be true?

(a) All the bright fringes will be coloured.

(b} All the bright fringas will be white.

(c) The central fringe will be white.

(d) Mo stable interference pattern will be visible.

How the linear velocity v of an electron in the
Bohr orbit is related to its quantum number #?
1 1
(@) ves — b)ves —
n n?
1

{C-}l Vo= m

If the half-life of a radioactive nucleus is
3 days, nearly what fraction of the initial
number of nuclei will decay on the third day?

(Given, 4025 =063)
(@063  (b)05

(d) ven

(€037  (d)0.13

An electron accelerated through a potential
of 10000 V from rest has a de-Broglie wave
length A. What should be the accelerating
potential, so that the wavelength is doubled?

(a) 20000V (b) 40000V (c) 5000V (d) 2500 V

In the circuit shown, inputs 4 and B are in
states 1 and 0 respectively. What is the only
possible stable state of the outputs X and ¥?

A

(1) X

] ¥

B
@x=1Y=
© X=0,Y=

1 b X=1Y=0

1 dX=0Y=0

What will be the current flowing through the
6 k€ resistor in the circuit shown, where the
breakdown voltage of the Zener is 6 V?

6 k2
et

el
J

10V k0

{a]%mﬂs M) 1mA  (c) 10mA {d]lgmﬂ

12. In case of a simple harmonic motion, if the
velocity is plotted along the X-axis and the
displacement (from the equilibrium position)
is plotted along the ¥-axis, the resultant
curve happens to be an ellipse with the ratio:
major axis (along X}

- - 20m

minor axis (along ¥)

What is the frequency of the simple harmonic
motion?

(@) 100Hz (0)20Hz (¢) 10Hz m:‘_'DHz

13. A block of mass m, is placed on a horizontal

table and another block of mass m, is placed
on top of it. An increasing horizontal force

F = is exerted on the upper block but the
lower block never moves as a result. If the
coefficient of friction berween the blocks isp,
and that between the lower block and the
table is u ,, then what is the maximum
possible value of pu, /p,?

{a}% {b}w% {c}% @1+ o

my

14,

In a triangle ABC, the sides AB and AC are
represented by the vectors 3i + j+ k and

i+ 23 +k respectively. Calculate the angle

LABC.
4 |6
b)cos™! =
(o) 1||11

L[5
(a) cos J%
(c}[mﬂ—cos-'ﬁ] {d}[IBDF—cos“ 1_51]

15. The velocity (v) of a particle {under a force F)

depends on its distance (x) from the origin

1
{with x > 0) vee —.
Jx
of the force (F) on the particle depends on x?
1 1 1
(@) Foe s O F =~ (©F=— (dF=x

X

Find how the magnitude

16. The ratio of accelerations due to gravity g, : g,

on the surfaces of two planets is 5 : 2 and the
ratio of their respective average densities

Py :Ps is 2 ¢ 1. What is the ratio of respective
escape velocities v, : v, from the surface of the
planets?
(a)5:2

(B)V5:42 (c)5:242 (d)25:4
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17. A spherical liquid drop is placed on a
horizontal plane. A small disturbance causes
the volume of the drop to oscillate. The time
period of oscillation (T) of the liquid drop
depends on radius (r) of the drop, density ip)
and surface tension (5) of the liquid. Which
among the following will be a possible
expression for T (where, k is a dimensionless
constant)?

pr p°r pr? F
{a]HJS: (b) HJS: {c}kJ; @k 55

18. The stress along the length of a rod (with
rectangular cross-section) is 1% of the
Young's modulus of its material. What is the
approximate percentage of change of its
volume? (Poisson’s ratio of the material of
the rod is 0.3.)

(a) 3% (b) 1%

(€)0.7%  (d)0.4%

19. What will be the approximate terminal velocity
of a rain drop of diameter 1.8 x10™° m, when

density of rain water =10° kgm™ and the
coefficient of viscosity of air =1.8 » 107" N-sm
22 (Neglect buoyancy of air)

(a)49ms™" (b)98ms™" (c) 392ms™' (d) 98B0 ms™"

20. The water equivalent of a calorimeter is 10 g
and it contains 50 g of water at 15°C. Some
amount of ice, initially at — 10°C is dropped
in it and half of the ice melts till equilibrium
is reached. What was the initial amount of
ice that was dropped (when specific heat of
ice =05 cal gm ™' °C”', specific heat of water

=10 cal gm~"'°C™" and latent heat of melting
of ice =80 cal gm™)?

(8)10g ()18g (0)20g (d)30g

21. One mole of a monoatomic ideal gas
undergoes a quasistatic process, which is
depicted by a straight line joining points
(Vy. Ty) and (21, 3T,) in a V-T diagram. What
is the value of the heat capacity of the gas at
the point (V. T,,)?

(a) R 3

b) =R
®)

(c) 2R (d) 0

22. For an ideal gas with initial pressure and
volume p; and V; respectively, a reversible
isothermal expansion happens, when its
volume becomes V. Then, it is compressed to
its original volume V; by a reversible
adiabatic process. If the final pressure is p,
then which of the following statement(s)
isfare true?

(@ p =g ) o= n
P _ B

dy 2L = &

o< p ”v Y

o i

23. A point charge — g is carried from a point 4 to

another point B on the axis of a charged ring
of radius r carrying a charge + g. If the point

. . 4
Ais at a distance —r from the centre of the
3

. . . 3
ring and the point B is Er from the centre but

on the opposite side, what is the net work

that need to be done for this?
2

@-L. 9 y—-1. 9
5 dmeyr 5 4mer
7 g° 1 g°
©5 —1— (@) -2
S dmeyr 5 dmeyr

24. Consider a region in free space bounded by
the surfaces of an imaginary cube having
sides of length a as shown in the figure. A
charge + ) is placed at the centre 0 of the
cube. P is such a point outside the cube that
the line OP perpendicularly intersects the
surface ABCD at R and also OR=RP=a/f2.

A charge + ) is placed at point P also. What is
the total eleciric flux through the five faces
of the cube other than ABCD?

A
a
B
0:?—{2___ af2
s +Q| R p @
a C
@2 e
ECI
tc]E (d) zero
Bey
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25. Four equal charges of value + @ are placed at
any four vertices of a regular hexagon of side
‘a’. By suitably choosing the vertices, what
can be the maximum possible magnitude of
electric field at the centre of the hexagon?

—2 022
4neya dmega
052 @ 2L
dne,a 4nega

26. A proton of mass m moving with a speed v

(== ¢, velocity of light in vacuum) completes
a circular orbit in time T in a uniform
magnetic field. If the speed of the proton is
increased to +/2 v, what will be time needed to
complete the circular orbit?

(@) f T (b} ;
(c) E (d) 5

27. A uniform current is flowing along the length
of an infinite, straight, thin, hollow cylinder
of radius E. The magnetic field B produced at
a perpendicular distance d from the axis of
the cylinder is plotied in a graph. Which of

the following figures looks like the plot?

B
(a) i
: d
B4 R
— a8
B
@ \
A d
B
()
: > d

28. A circular loop of radius r of conducting wire
connected with a voltage source of zero

internal resistance produces a magnetic field

E at its centre. If instead, a circular loop of
radius 2r, made of same material, having the
same cross-section is connected to the same
voltage source, what will be the magnetic

field at its centre?

B B
@5 © ©28 (@B

29. An alternating current is flowing through a
series L-C-R circuit. It is found that the
current reaches a value of 1 mA at both
200 Hz and 800 Hz frequency. What is the
resonance frequency of the circuit?

{a) 600 Hz (b) 300 Hz

{c) 500 Hz (d) 400 Hz

30. An electric bulb, a capacitor, a battery and a

switch are all in series in a circuit. How does

the intensity of light vary when the switch is

turn on?

(a) Continues to increase gradually

(b) Gradually increases for sometime and then
becomes steady

(c) Sharply rises initially and then gradually
decreases

{d) Gradually increases for sometime and then
gradually decreases

Category-II (Q. Nos. 31 to 35)

Only ane answer is correct. Correct answer will
fetch full marks 2. Incorect answer or any
combination of more than one answer will feich

- ElmarkS. MNo answer will feich O marks.

31. Alight charged particle is revolving in a
circle of radius r in electrostatic attraction of
a static heavy particle with opposite charge.
How does the magnetic field B at the centre
of the circle due to the moving charge
depend on r?

(@) Be< 1
r

(b) Be< z

() B (d) Bee

rs;z IE.I'E
As shown in the figure, a rectangular loop of
a conducting wire is moving away with a
constant velocity v in a perpendicular
direction from a very long straight conductor
carrying a steady current I. When the
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breadth of the rectangular loop is very small
compared to its distance from the straight
conductor, how does the emf. E induced in
the loop vary with time 1 ?
=t
P

@E=% ) E:-.-Il (c) Es—Inft) (d) E =< Els

A solid spherical ball and a hollow spherical
ball of two different materials of densities p,
and p, respectively have same outer radii and
same mass. What will be the ratio, the
moment of inertia (about an axis passing

through the centre) of the hollow sphere to

that of the solid sphere?
5

5

{a]"_z[1—"_2]3 (b) B2 1_[1_F'_z}“
pl m o P

{c}&[pﬂ]a (d) P2 1—[1—ﬂ]3
3 [ P2

The insulated plates of a charged parallel
plate capacitor (with small separation
between the plates) are approaching each
other due to electrostatic attraction.
Assuming no other force to be operative and
no radiation taking place, which of the
following graphs approximately shows the
variation with time (f) of the potential
difference (V) between the plates?

v v J
(a) (B)
(© \ (d)
)

o o

The bob of a pendulum of mass m,
suspended by an inextensible string of length
L as shown in the figure carries a small
charge g. An infinite horizontal plane

conductor with uniform surface charge
density o is placed below it. What will be the
time period of the pendulum for small
amplitude oscillations?

m
++++++++++++

Category-III (Q. Nos. 36 to 40)

One or more answer(s) is {are) correct. Correct
answer(s) will feich full marks 2. Any combination
confaining one or more incormect answer will fetch
0 marks. Also, no answer will fefch 0 marks. If alf
carrect answers are not marked and afso no
incormect answer s marked then score
= 2 x number of correct answers marked + actual
number of corect answers.

36. A non-zero current passes through the
galvanometer G shown in the circuit when
the key K is closed and its value does not
change when the key is opened. Then, which
of the following statement(s) isfare true?

o o)

(7]

5y o
\ K

10V
il
(@) The galvanometer resistance is infinite.
(b) The current through the galvanometer is 40 mA.
(c) After the key is closed, the current through the
200 0 resistor is same as the current through
the 300 £ resistor.
(d) The galvanometer resistance is 150 2.
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37. Aray of light is incident R 39. Which of the following statements(s) is/are

on a right angled true?

isosceles prism parallel g “Internal energy of an ideal gas ...._....
to its base as shown in S (a) decreases in an isothermal process.

the figure. Refractive (b} remains constant in an iscthermal process.
index of the material of p (c) increases in an isobaric process.

the prism is 2. Then, (d) decreases in an isobaric expansion.

which of the following statement(s) is/are true?

40. Two positive charges @ and 4 are placed at
(a) The reflection at P is total internal. P 5 P

{b) The reflection at Q is total internal. points A and B respectively, where Bis at a

) _ distance 4 units to the right of A. The total
(c) The ray emerging at [ is parallel to the ray . . .
incident at 5. electric potential due to these charges is

(d) Total deviation of the ray is 150°. minimum at P on the line through A and B.
What is (are) the distance (s) of P from A?
38. The intensity of a sound appears to an

d. . :
a) — units to the right of A
observer to be periodic. Which of the (@) 3 ' 9

following can be the cause of it? b) 9 Lnits to the left of A
(a) The intensity of the source is periodic

(b) The source is moving towards the observer (c) d units to the right of A
(c) The observer is moving away from the source 5 )

{d) The source is producing a sound composed of (d)d units to the left of A

two nearby frequencies

[ Chemistry ]

Category-I (Q. Nos. 41 to 70) 44. The ease of hydrolysis in the compounds
Only one answer is comect. Comect will feich full CH,COCK(I),CH; —CO—O0 —COCH, (II),
marks 1. Incomect answer or any combination of CH;COO0C,H; (111) and CH,CONH, (IV) is of
more than one answer will detch — ¥4 marks. No the order
answer will fetch 0 marks. (@1 =1=1=V
DLELEYEY

41. C1,0, is the anhydride of e =1l = IV =i

(a) HOC! (b) HCIO, =11

(c) HCIO, (d) HCIO,

45. CH,— C =C MgBr can be prepared by the
reaction of

hydrolysed as compared to CCl, is that (a) CH, — C = C—Br with MgBr,

{E] Si—Cl bond is weaker than C —Cl bond () C-Ha_— C = CHwith MQBI’E

(b) SiCl, can form hydrogen bonds (¢) CH,— C = CH with KBr and Mg metal

{c) SiCl, is covalent _ .
(d) 5i can extend its coordination number beyond (d) CHy— C = CH with CHMgBr

four 46. The number of alkene (s) which can produce
2-butanol by the successive treatment of
(i) B H, in tetrahydrofuran solvent and

42. The main reason that SiCl, is easily

432. Silver chloride dissolves in excess of
ammonium hydroxide solution. The cation

present in the resulting solution is (1) alkaline H,0, solution is
(a) [AQ(NH, ), T (b) [Ag(NH,),]" o i
() A" () [AGINH, ), T “’] @
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47. Identify "M’ in the following sequence of

reactions
CHj
Cl
HHy Brs
CsHeCllO— CgHzCINO ——=1*
M HaM
Q

I I
cl G C..
Cl Cl
(a) :Q/ (b)
CH, cl
CH,q
CHO cl
(c) (d cl .[: ]

CH,CI 0 5

Methoxybenzene on treatment with HI
produces

(a) indobenzene and methanol

(b) phenol and methyl iodide

(c) iodobenzens and methyl iodide

(d) phenol and methanol

49. C,H,0 2527
N 2
Here, Nis

I3 /NaOH
_

c,HO CHI,

Warm

{a) ~_~_0OH

OH
(@ \]/\OH

50. The correct order of reactivity for the addition
reaction of the following carbonyl
compounds with ethylmagnesium iodide is

) e O

Hy HC\
C==0 C==0
i H,c”
(I) (II)
Hy (CH, )50
H,C CH
3 (111) (CH;)4 (IV)

@l=l=1=Imn
LyW=1=0=I1
=0 =MN=1l
(dim=0=1=N

51.

53.

54.

55.

56.

57.

58.

59.

If aniline is treated with conc. H,50, and
heated at 200°C, the product is

(a) anilinium sulphate

(b) benzenesulphonic acid

(c) maminobenzenesulphonic acid

(d) sulphanilic acid

Which of the following electronic
configuration is not possible?
@An=31I=0m=0
Ejn=31=1m=-1
cyn=21=0m=-1
(dn=21=1m=0

The number of unpaired electrons in Ni
(atomic number =28) are

(a) 0 (b) 2 () 4 (d) 8

Which of the following has the strongest
H-bond?

(B)0—H .5
{c)F—H ... F

(6)S—H .0
({d)F—H .0

The half-life of C'* is 5760 years. For a
200 mg sample of C*%, the time taken to
change to 25 mg is

(a) 11520 years
(c) 5760 years

(b) 23040 years
(d) 17280 years

Ferric ion forms a prussian blue precipitate
due to the formation of

(a) K,[Fe(CN)g] (b) K3[Fe(CN)g]

(c) Fe(CNS), (d) Fe, [Fe{CN)s]5

The nucleus 59Cu accepts an orbital electron
to yield,

@%N (O)3Zn (@ zNi o (d) xZn

How many moles of electrons will weigh one
kilogram?

(3) 6023 x 10% {b) ﬁ x 107!
(c) 8023 4054 () —
o108 9108 x 6023

Equal weights of ethane and hydrogen are
mixed in an empty container at 25°C. The
fraction of total pressure exerted by hydrogen
is
(ay1:2
c)1: 16

) 1:1
(d) 15: 16
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60.

61.

The heat of neutralisation of a strong base
and a strong acid is 13.7 kcal. The heat
released when 0.6 mole HCI solution is added
to 0.25 mole of NaOH is

(a) 3.425 kcal (b) 8.22 kcal

{c) 11.645 keal (d) 13.7 keal

A compound formed by elements X and ¥
crystallises in the cubic structure, where X
atoms are at the corners of a cube and ¥
atoms are at the centre of the body. The
formula of the compounds is

(a) xy (b) X¥5

(c) XY (d) X¥,

What amount of electricity can deposit

1 mole of Al metal at cathode when passed
through molten AICL,?
(a)03F

c)3F

b)1F
(d) 1/3F

Given the standard half-cell potentials (E®) of
the following as

In — In™t + 267, E°=+4076V

+ 2¢; E*=041V
Then the standard e.m.f. of the cell with the
reaction Fe?t + Zn—— Zn®" + Feis

(a) - 035V (b)+ 035V

)+ 117V d-117v

g
Fe —— Fe

The following equilibrium constants are
given

N, + 3H, =2NH,; K,

N, + 0, = 2NO:K,

1 .
Hz +ED_-'!" HZD-IKS

The equilibrium constant for the oxidation of
2 mole of NH, to give NO is

K K3
a)K, . 2 b K, .3
(a) K, K, {b) Ky K,

K2 K
c) K, 3 d) k23
(c) K K, ( %

Which one of the following is a condensation
polymer?
{a) PVC

(c) Dacron

(b) Teflon
(d) Polystyrene

66. Which of the following is present in
maximum amount in “acid rain’?
(2) HNO, (b) H,SO,
(c) HCI () H,CO,

67. Which of the set of oxides are arranged in the
proper order of basic, amphoteric, acidic?
(a) S0, R0, CO (b) BaO,ALLO,, S0,
(c) Ca0,Si0,,ALD, (d)CO,,ALLO,,CO

68. Out of the following outer electronic
configurations of atoms, the highest
oxidation state is achieved by which one?
(@) (n — )a®ns? (b) {0 — N 3ns®
(€} (n — 1)a3ns? (d) (n— N5ns’

69. At room temperature, the reaction between
water and fluorine produces
() HF andH,0, (b) HF, 0, andF,0,
{e)F", O, andH* (d) HOF and HF

70. Which of the following is least thermally
stable?
(a) MgCO, (b) CaCO,
{c)SrCo, (d) BeCO,

Category-II (Q. Nos. 71 to 75)

Only one answer is correct. Correct answer will
fetch full marks 2. Incorect answer or any
combination of more than one answer wilfl fetch —
1/2 marks. No answer will fetch 0 marks.

Br NaNH
71 [P]— CHBr,—> [Q]
NH3

20 H 2504 Zn-Hg/HCl

(€]

[R] [5]

Hg?* A

The species P, . E and § respectively are
(a) ethene, ethyne, ethanal, ethane

(D) ethane, ethyne, ethanal, ethene

(c) ethene, ethyne, ethanal, ethanol

(d) ethyne, ethane, ethene, ethanal

72. The number of possible organobromine
compounds which can be obtained in the
allylic bromination of 1-butene with
N-bromosuccinimide is

(a) 1 (b) 2

(c) 3 (d) 4
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73. A metal M (specific heat 0.16) forms a metal oH -
chloride with 65% chlorine present in it. The " b
formula of the metal chloride will be @ 5)
(a) MCI (b) MCl; CH,OH
dy H.C==CH
{c) MCl (d) MCl, © N / {d) HLC >
74. During a reversible adiabatic process, the 77. The major products obtained in the following

pressure of a gas is found to be proportional

. reaction isfare
to the cube of its absolute temperature. The

c H,C H
ratio —= for the gas is \G=C/ +Br, —=
5 ¥ ; H / \CEHE
(a) E (b) E . CHs . . CHy .
— B S
(©) 5 (d) g (&) ()]
3 7 H—1—Br Br——H
75. [X]+dil H,S0, — [¥]: Cahs Cahg
Colourless, suffocating gas CHy CHy
[¥]+ K,Cr,05 + H,S0, — © Br——H @ ¥
Green colouration of solution H— & Br——H
Then, |_X] and[Y]are CoHe Gt
(a) 037, SO,
{b) €I, HCl 78. Which statements are correct for the
{c) 8%, H,8 peroxide ion?
(d) coi~, co, (a) It has five completely filled anti-bonding
maolecular orbitals
Category-III (Q. Nos. 76 to 80) (b) It is diamagnetic
: ) (c) It has bond order one
One or more answer(s) is (are) corect. Correct (d) it is isoelectronic with neon

answer(s) will fetch full marks 2. Any combination
containing one or mare incorrect answer will fetch
0 marks. Also no answer will fefch 0 marks. If all
correct answers are not marked and also no (8) H (Enthalpy) (b) p (Pressure)
incorrect answer s marked then score (c)E(intemal energy) () V (Volume}

= 2 % number of correct answers marked + actual  80. White phosphorous P, has the following

79. Among the following, the extensive variables
are

number of correct answers. characteristics
(a) 6P—P single bonds
76. The possible product(s) to be obtained from {b) 4P —F single bonds
the reaction of cyclobutyl amine with HNO, (c) 4 lone pair of electrons
is/are (d) P—P—FP angle of 607
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[ Mathematics J

Category-1 (Q. Nos. 1 to 50)

Only one answer is correct. Correct answer will
fetch full marks 1. Incorrect answer or any
combination of more than one answer will
fetch-1/4 marks. No answer will fetch 0 marks.

1. The approximate value of sin31° is

(a)>05 (b)> 06
{c)< 05 (d)< 04

2. Let fy(x)=¢", fLlx)y=e™), .,
fuerlx)= /) for all n> 1. Then for any fixed

d .
n, r falx)is

(a) f(x)
(b () — (%)
(c) L (x)f, _y(x)-4(x)
(d) (%) £ (x)e”
3. The domain of definition of f(x)= le: is
(a) (=== =) (2, =)
) [F1L i@ =) (== -2)
(€) (—e=, N2, =)
(d) 12 =)
Here(a, b)={x:a< x< b} and

la,bl={x:a< x<b}

4. Let f :[a, ¥] — R be differentiable on[a, b]
and ke R Let fla)y=0= fih.
Also let J(x) = f'(x) + kf(x). Then
(a) J(x)= Ofor all x& [a, b]
(b} J(x) < Ofor all x £ [a, b]
(c) J(x) = Ohas at least one root in (a, b)
(d) J(x) = Othrough (a, b)

5. Let fx)=3x"" —7x® +5x* —21x*+3x* - 7.

Then lim—‘“l —h-7/0
k=0 h* 43k

(a) does not exist (b is %
53 22
> d)is 2=

c)is 3 (d)is 3

6. Let f:[a, b]— Rbe such that fis
differentiable in (a, ), f is continuous at x =
and x = b and moreover fia) =0 = f(b). Then
(a) there exists at least one pointc in (&, &) such that

') = fic)
(o) F{x) = f(x) does not hold at any point in {a, b)
(c) at every point of (g, b), F*(x)=> f(x)
(d) at every point of (a, b), F'(x)< f{x)

7. Let f:R— Rbe a twice continuously
differentiable function such that
FOy=fit)= f"{0)=0. Then
(@) #°(0)=
(o) f*ic)=0forsomec e R
(cyifc =0 thenf"”[c)=0
(d) {x)> Oforall x=0

g [ o .[M]b,:gmﬁxw.

05~ X
where ¢ is constant of integration, then f(x)is

equal to
(a) secx — x (o) x —secx
(c)tanx — x (d) x — tanx
1
9. 1f | fix)sinxcosx dx = ————log f(x) + ¢,
[ fix) S e W

where ¢ is the constant of integration, then
flx)is equal to

2 2
a —— b
: (b2 - a°)sin2x absin2x
[c]# dy 2
{b? — a%)cos2x abcos2x
’ cos x H'MS]'.II_IDOSX
10. 1f M = j %, N = [ ="~ dx, then
o x+2 o x+1)
the value of M — N is
2 2
(a) © b) = c (d
©) 4 ©@ n— ) T+ 4
2014 -1
11. The value of the integral I = _[ AN X s
e X
(a) Elug 2014 (b) glug 2014
(c) rlog 2014 (d) 2l|og 2014

10
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12. LetI = _[ S0X ix. Then
wrd
{a]%s:m (b) 4< 1230
JE_,_2 243
c)—=l=— dj1=l< —
(c) 3 5 id) Nl
13. The value of
5w f2 l_,t.m_J (sin x)
I= -~ - dx, is
nrzl'un (sinx) 4 plan (cosx )
(@) 1 (b) = (c)e {dng
14. The value of
, 1{ 3 T 527 s Hm].
lim —dsec” — 4 sec” — 4 ... 4 sec” —| is
R an an an
@log2 ML ©% (e
2 T

15. The differential equation representing the
family of curves y* =2d(x + u".c?], where d is a
parameter, is of

(a) order 2
(c) degree 3

(b) degree 2
(d) degree 4

16

Let y(x) be a solution of

L+ x‘t]% +2xy—4x” =0 and y{0) = -1 Then

yil) is equal to

1
@
1
(c) i

1
b) =
() =

{d) -1

17. The law of motion of a body moving along a

. L 1 N
straight line is x = — vi. x being its distance
2

from a fixed point on the line at time { and v
is its velocity there. Then

(a) acceleration f varies directly with x

(b) acceleration f varies inversely with x

(c) acceleration f is constant

(d) acceleration § varies directly withi

18. Number of common tangents of y = x” and
y=—-x?+4x—4is
(@) 1
{c) 3

{b) 2
(d) 4

19.

21.

24.

25.

26.

Given that # numbers of arithmetic means
are inserted between two sets of numbers
a,2band 2a, bwhere a, be R. Suppose further
that the mth means between these sets of
numbers are same, then the ratio a : b equals
Bn-m+1:m byn—-m+1:n
C)n:n—m+1 [dym:n—m+1
If x + logofl +2%) = xlog,,5 + log 6, then
the value of x is
1 1
(a) = b) =
2 ®) 3

(c)1 (d)2

. 2nr . 2w <
If Z, = sin— — icos—, then ZZ, is equal
11 11 =
o

(@) -1 ()i

If z; and z, be two non-zero complex

b)0 (d)

numbers such that 2L + 22 = 1, then the
22 ‘Tl
origin and the points represented by z, and z,
(@) lie on a straight line
(b) form a right angled triangle
(c) form an equilateral triangle
(d) form an isosceles triangle

If by = 2(c, + ;) and by, by, ¢, ¢, are all Teal
numbers, then at least one of the equations
x>+ bx + ¢ =0and x* + byx + ¢, =0 has
(&) real roots

(b} purely imaginary roots

(c) roots of the forma + ib(a, be R, ab = 0)

(d) rational roots

The number of selection of n objects from 2n
objects of which » are identical and the rest
are different, is
(@) 2"

e) 2" —1

{b}2n_1

d2z2"""+1
If2<r<n), then "C, +2-"C, ., + "C,, . is
equal to
[alz'n Cr+2

(€ " %C, .,

®)"*'Crly
{d} ﬁ'+1cr

The number 101)'*™ — 1 is divisible by

(a) 10¢ (o) 10°
c) 10° (d) 10

11
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27. 1f nis even positive integer, then the 33. On the set E of real numbers, the relation pis
condition that the greatest term in the defined by xpy, (x, y) € R.

i ]
expansion of !1 + X) ‘may alsp have the (a) If| x — y| =2, then pis reflexive but neither
greatest coefficient, is symmetric nor transitive.

@ ex<1*2 oy OE! (b) If x — y < 2, then pis reflexive and symmetric but
n+2 n n+1 n not transitive.
{C},"""]{x,:”"'g {d]”"'g{x{”"'g (c) If| x| = y, then pis reflexive and transitive but not
n+2 n+1 n+3 n+2 symmetric.
|_1 7 0 | | 13 —-11 s | (d) If x=| y|, then pis transitive but neither reflexive
nor symmetric.
28 1f| 21 —3| =4, Ther1|—? -1 25 ’is
3 4 1| 21 =3 -5 34. If f:R— Rbe defined by f(x)=¢" and
: R — R be defined by g(x) = x*. The
(a) A% (b) A% — A+ 1y i ¥ 91 }.
mapping gof : R — R be defined by (gof) (x)
(c) A2 —3A+ 1, (d) 3A% + 5A — 4, _
=gl fix)]¥ x = R. Then,
(I, denotes the det of the identity matrix of (a) gof is bijective but fis not injective
order 3) (b) gof is injective and g is injective
29. Ifa, = (cos2rr + isin2rm)"’?, then the value of (@' 1= injectiye but g 1= not bijective
' (d) gof is surjective and g is surjective
|ﬂ1 dz ﬂsl
|u¢ ds ﬂ6| is equal to 35. In order to get a head at least once with
|:.r 4. a | probability = 09, the minimum number of
ToTe times a unbiased coin needs to be tossed is
(a)1 (b) ~1 a) 3 b) 4 c) 5 d) 6
o 2 @ (®) (©) @
I x  np+1) | 36. A student appears for tests 1, I and II1. The

student is successful if he passes in tests I, IT
N or I, I11. The probabilities of the student
-2nr 7 n(n+]) | passing in tests I, IT and III are respectively
p.qand 1/2. If the probability of the student
= to be successful is 1/2. Then

(a) only x (b) only y (a) pli+q)=1 {blqlﬂ +1p}=1
{c) only i {d)x y, zandn € pg =1 {d},_o+q_=1

|
30. 1f 5, :| 6r' =1 y nmEn+ 3]), then the
4

"
value of ES, is independent of

321. If the following three linear equations have a 37
non-trivial solution, then

If 5sin6B + sin4l + sin28 =0, then general

value of @ is
x+day+azr=0

x+3by+bz=0 [a]%“.mtig {b}”T".m:i%
X+2+a@=0 © 2 2np+ T @) = 2nxt I

(@) 8 b,c arein AP (b) &, b, ¢ are in GP 4 3 4 6

(c)a, b.c arein HP (da+b+c=0 (mis an integer)

32. On R, arelation pis defined by xpyifandonly 38 1fo<a< E. then

if x — y is zero or irrational. Then, 4

(a) pis equivalence relation tan™ (ltanzA) +tan”'(cot A) + tan”" {coti A)

(b) pis reflexive but neither symmetric nor transitive 2

(c) pis reflexive and symmetric but not transitive is equal to

(d) pis symmetric and transitive but not reflexive (&) % b)) = (c)O (d) g
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39. without changing the direction of the axes,
the origin is transferred to the point {2, 3).
Then the equation x4 y2 —4dx—6y+9=0

changes o

(@) +y* +4=0
by + =4

[c)x® + " —Bx—12y+ 48=0
2+ =9

40.

The angle between a pair of tangents drawn
from a point P to the circle

ey +dx—6y+9sin‘o+

13cos?o =0 is 2c.. The equation of the locus of
the point P is

(@) + "+ dx+ By+9=0

(b) 2+ 2 —4x+By+9=0

c) 2 +y* —dx—6y+9=0

(d)x® + P+ dx—6By+9=0

41. The point Qis the image of the point P(1,5)

about the line y = x and R is the image of the
point @ about the line y = — x. The
circumcentre of the APQR is

(a) (5. 1) (D) (-5 1)
-3 (d (0, 0)

The angular points of a triangle are A(-1,-7).
B(5,1)and C{l, 4). The equation of the bisector
of the angle ZABC is

(a)x=7y+2
[c)y=7x+2

b)fy=x+2
d7x=y+2

If one of the diameter of the circle, given by
the equation x? +y" +4dx+6y—12=0,isa

chord of a circle 5, whose cenire is 2, - 3), the
radius of §is

{a) /41 unit {b) 3/5 unit
(c) 542 unit (d) 24/5 unit

A chord AB is drawn from the point A0, 3) on
the circle x* + 4 x + (¥ -3¢ =0, and is
extended to M such that AM = 2AB. The locus
of Mis

(a) x® + y* —Bx—6y+9=0

(b) 22+ y* + Bx+ 6Gy+9=0

[0+ +Bx—6By+9=0

(d) ¥+ y* —Bx+ By+9=0

45.

46.

47.

49.

50.

13

Let the eccentricity of the hyperbola
2

1_2 — == =1be reciprocal to that of the ellipse
a b

x? +9y* =9, then the ratio a” : * equals

(a) 8:1 (b)1:8

(c)9:1 (d)1:9

Let A, E be two distinct points on the
parabola y* = 4x. If the axis of the parabola

touches a circle of radius r having AB as
diameter, the slope of the line AB is

@1  m! ©2 @ -2

r r r r
Let P{at®, 2af), Q, Rlar", 2ar) be three points on
a parabola y* = 4ax. If PQis the focal chord

and PK, (R are parallel where the co-ordinates
of K is (2a,0), then the value of ris

t 1-1° 12+ 1 2 -1
b c) d
i3}1_rz () ; () : (d) ;
1y
Let P be a point on the ellipse + T= land

the line through P parallel to the ¥-axis
meets the circle x* + y" =9 at }, where P, Q
are on the same side of the X -axis. IfRis a

point on P such that :—g = % then the locus

of Ris
2 2
@+ 02X+ Lo
o 49 43 9
©+ Lo @2 ¥
9 49 49 9
A point P lies on a line through @1, -2, 3) and
is parallel to the line = = f: £ 1f Plies on

the plane 2x + 3y — 47 + 22 =0, then segment
PQ equals

(a) 42 units {b) /32 units
(c) 4 units (d) 5 units

The foot of the perpendicular drawn from the
point (1, 8, 4) on the line joining the point
{0,-11, 4) and (2, -3, 1) is

(@) (4,5, 2) (o) (-4 5,2)

(c) (4,5 2) (d) (4,5, -2)
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Category-II (Q. No. 51 to 65)

Carry 2 marks each if only one option is correct.
In case of incorrect answer or any combination of

more than one answer, 1/2 mark will be
deducted.
51. Aladder 20 fi long leans against a vertical

wall. The top end slides downwards at the
rate of 2 ft per second. The rate at which the
lower end moves on a horizontal floor when
it is 12 ft from the wall is

-8 5]
= b) =
(a) 3 (b) :
3 17
= d) L
{c) > (d) n
52. For 0 £ p = 1 and for any positive a, I let
Iip)={a + bF, J{p)=a” + b", then
(a) p)= J(p)
(b) Np)= Jip)

(©) i{p) < J(p)in [11 EE} and i(p) > J(p)in [2£ m]

(@) o)< J(p)in ['23 =Jand )< 1p)in [u. EP]

53. LelEz?+j+f€.ﬁz?—j—i’and

; =—i +} — k be three vectors. A vector E: in
—3 — —

the plane of oo and B, whose projection on ¥

is :}- is given by

3
(b)7 — 3j = 3k
()7 +3j — 3k

(a)— —3f — 3k
(c) -+ Sf + a3k
— — .

. Let a,ﬁ. v be the three unit vectors such that
&33 =E-'_r) =0 and the angle between _B) and
—* a —* .

v is 30° Then o is

(@ 2( x7)
() £2(B = 7)

(b) —2(B = ¥)
(d) (B = ¥)
55,

Let 7, and z, be complex numbers such that
7, #2, and |z,| =|z,| If Re(z,) > 0 and
L+z,.
——=1is
) =T

(b) real and positive
(d) purely imaginary

Imiz,) < 0, then

(a) one
(c) real and negative

56.

57.

58.

59.

60.

61.

14

From a collection of 20 consecutive natural
numbers, four are selected such that they are
not consecutive. The number of such
selections is

(@) 284 x 17 (b) 285« 17
(c) 284 < 16 (d) 285 = 16
The least positive integer # such that
[ n A
cos—  sin—
4:1 ;‘t is an identity matrix of
—sin— cos—
4 4
order 2 is
(@) 4 (o) 8
(c) 12 (d) 16

Let p be a relation defined on N, the set of
natural numbers, as

p=1{ix,y)e N x N :2x + y=41}. Then

(a) pis an equivalence relation

(b) pis only reflexive relation

(c) pis only symmetric relation

(d) pis not transitive

If the polynomial
1+x° 2+x° 1

flo=[ 1 1+ x)" 2+ x|, then the
|2+ x)’ 1 0+ x|

constant term of fix)is

(2)2 — .20 + 230 (b)2 + 3-20 4 230

(€2 + 3.20 _p%0 d)2 —3.20 _2%

|a and b are positive integers|

A line cuts the X-axis at A(3,0)and the ¥-axis

at Bi0, —3). A variable line P} is drawn
perpendicular to AB cutting the X-axis at P
and the ¥-axis at . If AQ and BP meet at R,
then the locus of R is

f@)x® + ¥ —Bx+3y=0(0)»® + ¥ + Bx+ 3y=0
)+ y* +5x—3y=0(d) »x* + y* —Bx—3y=0

Let A be the centre of the circle

x* 4y —2x—4y—-20=0.Let B{L,7)and
4, —2) be two points on the circle such that
tangents at B and I meet at C. The area of the
quadrilateral ABCD is
(&) 150 sq units

(c) 75 sq units

(b) 50 =g units
(d) 70 =q units
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—2sinx, ifxﬂ—E
2

62. Let fix)=4{Asinx + B, if - T e x<Z Then,

cos X, if x2 1

2
(a) f is discontinuous for all Aand B
(b) fis continuous forall A= -1and B=1
(c) fis continuous for all A = 1and B = -1
(d) fis continuous for all real values of A, B

The normal to the curve y = x? — x + 1, drawn

at the points with the abscissa x;, =0, x, = -1
and xy =5/2

(a) are parallel to each other

(b) are pairwise perpendicular

(c) are concurrent

(d) are not concurrent

The equation xlogx =3 - x

(a) has no root in (1, 3)

(b) has exactly one rootin (1, 3)
(c) xlogx — (3 — x)>0in[1, 3]
(d) xlogx — (3 — x)< 0in [1, 3]

Consider the parabola y* = 4x. Let P and Q@ be

points on the parabola where P4, — 4) and
(19, 6). Let R be a point on the arc of the
parabola between P and (. Then, the area of
APQR is largest when

(a) ZPOR = 90° (b) R(4, 4)

ofy) ey

Category-III (Q. Nos. 66 to 75)

Carry 2 marks each and one or more option(s) is/are
correct. If all correct answers are not marked and
also no incorrect answer is marked then score =2 %
number of correct answers marked, + actual number
of correct answer. If any wrong option is marked or
if, any combination including a wrong option is
marked, the answer will considered wrong, but
there is no negative marking for the same and zero
marks will be awarded.

]
3
66. Letl = J‘de Then
1_1.2+
1 1 1 1
a) ——=l=— b)——<le—
R
c)—-l<l<1 d)——<l< =
ic) (d) 5 5

67.

68

69

71

72

73.

15

A particle is in motion along a curve 12y = X3

The rate of change of its ordinate exceeds
that of abscissa in

(@) —2<x<2 b)x=+2

[c) x=-2 (dyx=2

The area of the region lying above X-axis, and
included between the circle x* + y2 = 2ax and

the parabola y* =ax,a >0 is

o ez
() '5;‘*2 (d) u[% + 3a° ]

If the equation x” — cx + d =0 has roots equal

to the fourth powers of the roots of

x* 4+ ax + b=0, where a’ > 4b, then the roots

of x* — dbx + 20" — c =0 will be

(&) both real

(b) bath negative

(c) both positive

(d) one positive and one negative

On the occasion of Dipawali festival each

student of a class sends greeting cards to

others. If there are 20 students in the class,
the number of cards sends by students is

@*c, P A (©2x7C,(d2x"A

In a third order matrix A, a; denotes the

element in the ith row and jth column.

Ifa; =0fori=j
=1fori>j
=—1fori<j

Then the matrix is

(a) skew symmetric

(c) not invertible

() symmetric

(d) non-singular

The area of the triangle formed by the
intersection of a line parallel to X-axis and
passing through P{h, k), with the lines y = x
and x + y=2is k". The locus of the point P is
(b} x=—{y -1
(d)x=—{1+y}

A hyperbola, having the transverse axis of
length 2sin# is confocal with the ellipse

3x% 4+ 4y? =12, Its equation is

(@) x*sin“8 — y*cos®B =1

(b) Pcosec?®d — VPsec®a =1

fc) (x® + yP)sinfB =1+ y*

(d) ¥*cosec® = »2 + © + sin®@

@x=y-1
Clx=1+y
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74.

Let fix)= CDS[E]. x # 0, then assuming k as
X

an integer,

(a) f(x)increases in the interval [ L lﬁ]

=)

2k+2' 2x+1]

(c) f(x) decreases in the interval

(b) f(x) decreases in the interval [

(d) f{x) increases in the interval .
2k +2 2!{ + 1

16

75. Consider the function y = log,(x + yx~ +1).

a >0, a #1 The inverse of the function
(a) does not exist

(b) is x=logy,{y + Y/ + 1)
(c) is x =sinh (yloga)
. 1
(d)isx= cnsh[—ylng—]
a

[Answers ]
Physics
1.(d) 2.(c) 3.1a) 4.(b) 5.(d) 6. (c) 7.1a) 8.(d) 9. (d) 10.1c)
11.(a) 12.10c) 13.(b) 14. (a) 15. (g) 16. (<) 17.(a 18.(d) 19.(B) 20.1c)
21.(c) 22.(B) 23.(B) 24, (a) 25.(g) 26. (b) 27.1c) 28.1(0) 29.(d) 30.(c)
3.0 32.0a) 33.4d) 34.0) 35.(d) 36.(becd)  37.(ac) 38.(ad 39.0) 40. (a)

Chemistry

41.

(d) 42, (d) 43, (d) 44, (a) 45, (d)

51.(d 52 () 53.(b) 54.(c) 55 (d
61.(a) 62 63 (b 64.(b) 65 ()
71. (3 72. (&) 73. (b) 74, (a) 75. (2
Mathematics

1. (a) 2. ([ 3. (b) 4, i) 5. (0
1.0 12, [ 13,08 14. @@ 15. (c)
20.48) 22 (¢ 23. (@) 24.(3)  25. ()
31 0d 32. [0 33.0d) 3400 35. (b)
4. (d) 42, (B 43. (@)  44.(0 45 (3
51.(a) 52 (b 53.0c) 54.(c) 55 (d)
61. (00 62 (b 63. () 64 (b) 65 ()
71.{ad 72.{ab) 73 (B) 74 (ac) 75 (0

46. (b) 47, (b) 48. (B)  49. b) 50. (a)
56. (d) 57. (d) 58, (d 59 (d) 60. (a)
66. (b) 67. (b) 68. (b))  69. [d) 70. (d)
76. (ac) 77. (a,d) 78 (bg) 79 (acd 80, (acd)

16.
26.
36.
46.
56.
66.

. @) 7. () 8. (b) 9. (d) 10. (d)
© 17. 0@ 18.(6) 19, (d) 20. (0
@ 27 () 28 () 29. (9 30. (d)
f@ 37 @ 38. () 39.(b) 40. (d)
fd)  47. (@ 48. (3  49. (3 50. (d)
@  57.(b) 58. (d)  59. (a) 60. (3)

ib) 67. [cd) 68, (b) 69. (ad) 70. (bc)
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[Answer with Explanations]

Physics

1. (d) For maximum equivalent resistance across the
diagonal of the square, the given resistors
connected as

Resistance of PQR arm, §, = 300 + 200= 500402
Resistance of PSR arm, R, =400 + 1000 = 5000
The equivalent resistance between P and E.

Req 1 RJ
—
500 500 500
500
Ry = — = 2500
2
2. (c) woa WF apo
1
asi— | Ty
2 uF
200 0 300 2
AN A —] |
6V K
"

In steady state, arm having capacitors docs not flow
current. So, we can neglect them.

~.The given circuit reduces to

200 £2 400 2

&Y
I !
r

R = 200 + 400 = 6000
s.Current in circuit,
1=Y=_% _o014
R 600

=10mA
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3. (a) Ray diagram for the question,
¥

S5(0,1)

X

0 M Plane mirror

1{o.-1)
¥

I is image of source § by the plane mirror placed
perpendicularly along X-axis.

o SM =IM
~FM + MS =PM + MI=FI

Pl=.J(3-0)% + (3+ 1)
=fo+16=425=5

4. (b) The given combination of lenses

L
fy
fy
L Ly
fz

Here, f, =focal length of equiconvex lenses of glass.
fi=focallength of lens formed by water (concave).
The focal length of the combination.

1,11 1,121
F h L K h K A K £&
1_26-f _ .o _hh o
7 AR = A [~ =4l
__h i
" -4 -
f

1 2
Here, —=(u, —1) =, forL, and L,
AT OR

and L =, =1 (— E], for L,
3 R

17




Given, i, <W,

Thus,ie:l
f2

S0, F> i
2

From Eqs. (i) and {ii), we get

.lii)

%{F{f, o %::F::f =1

5. (d)

Small air

Solid glass
bubble

As the object is at centre of the sphere.

= All rays will fall normally on surface, hence they
do not deflect. Thus, a virtual image is formed at the

centre (L
. Apparent depth = Real depth

6. (c) Young's double slit experiment with white
light which consist wavelength from range 4000 A
to 7000 A.

~» At the centre of the screen, the path difference is
zero for all wavelengths. The bright fringes of these
wavelengths overlap at the centre. Thus, the white
fringe at the centre is formed.

7. (a) - Linear velocity of an electron in a orbit of

H like atom,

v=218 x10° x Zmps =02

n 137 n
where, Z=number of protons in nucleus,
n= principal quantum number

and ¢, =speed of light in free space,

Thus, we have

1
Voo —
n
8. (d) Given, 1,,,= 3days

Number of active nuclei remaining after time ¢,
L]

Vs
N=Ny[=|*"
D[z]

3 N
N, =Ny [—] ==L =—0 = 063N,
2

After r= 2days.

an J"Irl = D.ﬁ':InND
After f = 3days,

Ny =0 = 05N,

18

Number of nuclei that will decay on the 3rd day,
Ny =N, —N, = 063N, —05N, =013N,
In the term, fraction is 0.13.

8. (d) - Kinetic energy of a electron due to
accelerated by a potential V, KE = ¢V

l— rﬁ’,u’z =eV
2
1% p?
= bl =el [ p=mv]
2m,
p=./2eVm,

w de-Broglie wavelength of a particle having
momentum p,

A=l
IEI'

According to question,

}L_|=ﬁ=,f2:'1@rr, _ ﬁ
W

A m 2elym,
w =20y {given)
- MoV
24, V10000
. 10
Potential V, = — = 2500V
4
0. 4 X
(1
(0)
B Y
X=AY =F=0
Y=BX =1
6 kL2
11. (o) A
+ =
= 10V B Zakn
In the given circuit, the zener diode is used as a
voltage regulating device. The voltage across 6 kQ
resistance is (10— 6 V=4V
Current through & kL2 resistor,
=2V __ 2 20 =2ma
6k  6x10° 3 3
12. (c) In representation of simple harmonic motion

in ellipse as velocity along X-axis and
displacement along ¥-axis.

Major axis (along X - axis) _ 01

Minor axis (along X - axis)
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= E =20n = w=20n
A
= 2inn= 201

The frequency of the simple harmonic motion
n=10Hz

13. (b) According to the question,
B4

m "1

FBD of lower block of mass n1,,
Ny=mg

F=at

5’2_

Na
J':'ng'
Ny=m,g+N, =(m +n)g

-~ Lower block never moves.

. f,z = ,|",L
WalNaZ Ny = Uylmy +m,) g2, g

- m ot Wy
Iy [T

14. (a) c

A Sp

AB=3i+ j+kand AC=i+ Zj+k
BA=-(3i+j+k

ZABC is angle between BA and BC

ﬁA‘B

BC=AC+BA
= AC-AB (- BA=—AB)
=i+ 2j+k-(it+jrl=—20+]
BA- BC=| BA|| BC|cosB
i+ ek -2+ )
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=37 +12 41 (/2 +1%) cos @
= 6—-1= lIxS cos 6

cosﬂ—— ﬁ B=cos™ = El
11

15. (c) According to the question,

1
Voos ——
Jx
or V= k ]
=
dv _d K -1 ~37' dx
= =k —.x 2
dt di ofx 2 dt
3
k3 kl dx
g=—=-x 2 v — =vand v= from E ||'p:|
2 X dt T &
K1
2 x2

=M— — magnitude
3 (mag )
pkm
2 x
- Fo< |1
=
16. (c) - Escape velocity from a planet,
= [26M _ [26M
R R
=+/29R (i)
According due to gravity
.4 3
G—mR -
amM_ 3™ P 4
== =— GRRp
R R? 3
Radlius R =—2 (i)
4mixp
From Eqgs. (i) and (ii), we get
z
v, = 2‘_.;- -53 = ES_
4mip 2 nip
Thus, v,nri
*

19




17. (c) According to the question,
time period, Te<r'p’s
T=kripbs*

Thus, putting dimension, we get

(1= [LF (ML (M1 %f

M) = [MJ €Ly
Equating the dimensions of both sides, we get

b+c=0,a-3%=0

and — 2c=1

i)

|
-
OIS

and a=3=

b | i

Putting these value of a, b and ¢ into Eq. (i), we get
31

1
2

19. (b) Terminal velocity, v=§ rﬂp—Tﬁ} g

Meglecting buoyancy effect of the fluid,
v=2. 2
R
Putting the given values, we get
2. 10% = (09 x107 32

==

< % 9.8 = 98ms
9 1L.8x107

20. (c) Let the mass of ice = m
Applying calorimetry principle,
heat given = heat taken

mL
(my +mm,) 5 (f; — ) s—+ms{f —1,)
1 1 Sy 3 2

Putting values, we get
10 + 500 x1 % (15— 0= Z %80+ mx05(0—(-10)]
2

= 60 x15= 40 m+ 2 x10=45m
2

60 =15
M= =

20 g
45

21. (c) Heat capacity of an ideal gas in a
thermodynamic process,
- 1deal gas is monoatomic,
. L
2 2
dv

Cpmczs = Cl—' + IE- "

n
.. P

dr
Vﬂ

=R+ -

2 "

3
“ Coraeess
2

T
nRT

=2 R+ o

HZT

[ pV = nET]

T'=k-r3|:|_3-5
=k Ers
5
18. id) '.'Strcss.i=l%ﬂflr'=i
AA 100
F
But Young's modulus, ¥'= stress _ Ad
strain Al
!
r
_ 100 . F ¥ )
Y =22 putting — = —
Al [ AA 100
1
Al_ 1
I 100
_Ar
Poisson’s ratio, 6= —1—
Al
I
Ao g A_-03
r 1 100
Ar_-o3
r 100
~.Change in volume, L +£
vV

r 1
_2%(-03) 1

100 100
1-06_ 04
100 100
AV %= 0.4%

=3r+E_op
2 2

22. (b) In p-v diagram, the slope of an adiabatic curve
at any point in steeper than that of isothermal
curve at that point.

Thus, p, >p;

20
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23. (b) A charged circular ring of radius R is shown 25. (c)
in figure.

From the figure, d =1‘|12 +r? (1)

. Potential due to a uniform ring of positive charge

g at point P, {Regular hexagon)
ve_L 4 In AAOM, sin 30° = A4
dne, d A0
a
——— [from Eq. {i)] S
4me Eg. A0=—=_=g
L e 1/2
Now For maximum electric field at centre O charges
C should be placed at F, A, Band C.
m ~Electric field due to charges at F and Cis equal and
A ! B opposite at (1
w -~ Net electric field at centre O due to charges at A
and B.
%r et Angle between E ; and Ej is 60°.

~Ep, at 0,

Epex =+[E2 + EZ +2E ;Egcos 60° (vE, =E =E)
B =.J0c? + 0B = |r* +
2 2 2 1 1
= |E"+E +2E".— ['.‘cos 60" =—
V 2 2

=EJ§— ! -'u'r_

Similarly, AC =3
3

~. Work done in bringing a point charge —g from A 4m-_D a’
to B,
_ 26. (b)--When a charged particle moves at a circular
W=—gq(Vy — V) A . st g _
path in uniform magnetic field, it time period is
- — 1 gq _ 1 i] independent from its speed.
4"10 B 4]'“':0 L ~Time period of proton will not change with change
in its speed.
1
5— 5— 27. (e) - Magnetic field due to a hollow cylinder of
-r - radius r.
4 ':I-
-1 2 -3 =-— ! £
4m-.o Sr 3 -’-lmin r
24. (a) For surface ABCD electric flux is zero. Because
at surface ABCD net electric field is zero.
Using Gauss's law,
§Eds =L oA
£g
Electric flux through the five faces of the cube, By =0 {fg.r d=r)
[ =£ Bmm=l'l—° —{Inrd}r}
£, x
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So, graph between B and d.

H— I —e— ] —=

28. (h)

v
fl =

1
Case (I) [, = 2rr (length of the loop).

1 [T .
B, =p-LandB =201 i)
L g

Case (II) [, = 2r- 2r = 2],
i
A

By=to.l2_Ho ] i)

Bo &
B, 2 22r[1
B, Bo i 4

2 r

Magnetic field B,= 5
4

29, (d)--Resonance frequency, f =Jfi fx
= /200 x 800 =400Hz

{'c) Initially, there will be no voltage drop across
capacitor, so intensity of bulb will rise sharply and
gradually voltage drop across capacitor will
increase as a result voltage drop across bulb
decreases, so intensity of bulb will decreases.

30

31. (d)
4

22

Feonsiperal = mre’ = 4;}: '—qﬁl
0
__ I — = 192
4me,m r 4TDEQ}‘.I'1T3
1 .
) e —— A1)
r¥?2

Current produced due to moving g,

i= g, i)

n
Thus, magnetic field due to motion of ¢, in drcular
path at point O

_Wg 1_pg og i i
B=20._ =0, using Eq. (i1}
2 r 2 2mr l eHd ]
chcc,ﬁm-E
r
Magnetic field Bﬂ% [using Eq. (i}]
r
32, (a) A E=vByt
Bz
t‘l Tv=mnstant
By
—£,=vB,1
¥
]
~.Motional emf in the loop,
E =E, —E;=vi(B, —B,)
e I _mol |
[Z:r: ¥y 2m(y+ th
Yo |—_v+ !i'—_\’-l='.l_n_ viI b
2 __HJ-'+EJJJ 2n py+ b
ot besy
E=p—°-£b
Ity
~rr=constant (. y=vi)
g wiI
Thus, F=—%
vt
1
Hence, EWF
33. (d) Salid sphere Hallow sphere
P
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M, =p 2 ar*and M, =py = m(R* - ) 35. (d)
3 3
E
4 4 - a
Fl;“R3=P2;F{33—r3} £ Tiq m
mg
= PR =yl —r) + + + +  + + + 4+
3
S~ oean o
P2 k s Apparent weight of the bob, w'= mg—gE
S mg' =myg—qE
r_ _PL] i E
B i) . . oo
E [ Pz o g=4 m

~ Time period of a pendulum,

Moment of inertia,
5 _ 5]
Zm, [ﬂ - T=2r ’i
Iy 3 R -r] Gett
=
% = MK = [ L
5 gE
= 33 [ B-r° 3_1
p—RI(E —T) ——
3 (R =)
py = TR’ B2 36 (b )
el (@]
ml Pl[ R j
2
Iy _pa2)y _[1 __.]’
Is m P2
34 () A i1
10V
Maoving each other 10
¢ 100+6
5 10
Plates of a charged capacitor 300 1y= G
maving toward each other 100 + &
due to electrostatic attraction. c "
1 o Jo= — | ——
Force =—-—4q T Luu +c;]

2 g ] )
1 [|u+ c;]= (300 + G)

. Relative acceleration of plates, - L+lg=——— il
(100 + G) 30] (100+ G)x 30

2F

M According to the problem,

o [2uu+ 300G ]f (300 + G) |

Tgpy

Potential difference, V= Ed ]
3 300+G )| 100+ G) 30

1 2 .
where,d = dy —= ayt (~-plates are moving )
(1] 3 rel P g l V= RI]
60000 + 11004 1 1
V=E dﬂ—lamlrl 10= *® ® —
2 3 100+ & 30
This is a equation of a parabola with downward = 900100+ G) = 60000 + 1100 G
concavity. = 30000 = 2000
G=1508
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10 10

Ig=———=—=40mA
100 +150 250
As 200 _ 300
100 150

. _aaf Y
Critical angle 8- = sin [E]_ 45

Snell’s law at points, (- n, sin®, =n, sinf;)

1 5in45° =+/2 sinf
B=30°
At P-rincidence angle at P = 75> 8.
. TIR at point P.
At ( - incidence angle at 0=15" < 8.

Chemistry

41. (d) Cly0, is the anhydride of HC1O . It reacts with
water slowly to give perchloric acid.
Cl0, + HO0— 2HCIO,
Perchloric acid
Its structure is as follows:

O“u._ /ﬂ.):;\ /0
117.6
/ \ o “a
o” 0"' =0
It is less reactive than other oxides of chlorine and
does not react with P, 5, coal or paper at room
temperature.

() The main reason that §iCl, is easily

hydrolysed as compared to CCl is that Si can
extend its coordination number beyond four
because it has vacant d-orbital. On the other hand,
carbon has no d-orbital thus, it cannot extend its
coordination number beyond four, so its halides
are not attacked (hydrolysed) by water. The
vacant d-orbitals of §i can coordinate with water
molecules and hence their halides are hydrolysed
by water.

38.

39.

40.

43.

~.Partial reflection and refraction at (.

As 5P || QR . emergent ray at Ris parallel to incident
ray at §.

-~ Net deviation =180°.

{a, d) The intensity of a sound source appears to

be periodic due to

(i) source intensity is periodic.

{ii) source is producing a sound composed of two
nearby frequencies.

() - Internal energy of an ideal gas depends only
on the temperature of gas.
Ep =T
4
(a) @ S s Q
Ar— —~
d
7 Vp is minimum.
E,=0 = E,=E,
5 1 _%= 1 4Q i
ane, r ame, (d-r)
= 1o 2 o d-r=x
r d-r

= Distance of Pfrom the Ar = iunits to the right of A.
3

The hydrolysis of SiCl, occurs due to coordination
of —OH with empty 34-orbitals of Si-atom of SiCl,
molecule.

OH

Ny oo [INE AT AN ™
a? "N 1/T Na| 2F a0 Non
OH 2,0

=2H

| OH
SN c \ii/GH
g0’ Son T a’t Mo

OH

(d) Silver chloride dissolves in excess of
ammonium hydroxide solution. The cation
present in the resulting solution is [Ag (NH;),]*
In aqueous solution, silver chloride exist as Ag™
and CI™
to form [Ag (NHy),] .

Ag™Cl™+ 2NH; — [Ag(NH;),]" C1”

. Ag" present in solution reacts with NH;

24
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44. (a) The ease of hydrolysis of carbonyl compounds
depend on the group attached to the carbonyl carbon.
Among the given options, chlorine (—Cl) group is
electron withdrawing group which makes the
carbonyl group electrophilic. Hence, hydrolysis can
ocour most easily. The order for electron withdrawing
tendency among given options is as follows:

—Cl> —0COCH;> —OC,H_> —NH,
S0, the correct order for the ease of hydrolysis in
the given compounds is as follows:

CH,COCl > CH, COOCOCH,
1 II
> CH,C00C,H, > CH,CONH,
I11 v

(d) CHy —C=CMgBr can be prepared by the
reaction of CH; —C== CH with CH; MgBr. This
method is used in preparation of higher alkynes
from lower alkynes. The chemical equation for the
formation of CH, —C= CMgBr is given below

- M+ -
CH,—C=CH +CH; MgBr—
- M

CH, —C=CMg X~
46.

() The number of alkene(s) that can produce
2-butanol by the successive treatment of BoHg in
tetrahydrofuran solvent and alkaline H,0, solution
is 2. The alkenes are cis-but -2- ene and
trans-but-2-ene. The hydration product is obtained

in accordance with opposite Markownikoff's rule.
In this reaction, addition takes place through the
initial formation of m-complex which changes into
a cyclic four centre transition state with the
addition of boron atom to the less hindered carbon
atom.
13 BgHy
H,C—HC = CH —CH,

But-2-cne

m_’ CH;—{'i:H —CH,CH;

OH

Butan-2-ol

47.

(h) Given sequence of chemical equation is
CH;
Cl
NH, Hr,
CsHﬁCIEDrm CgHgCIND
(M)

(Stepll) H,N
The structural formula of CgH,Cl,O(M) will be
8]

C
~a

Cl
CH;

The various step involves in the above road map can
be explain as follows

48.

49.

Step-I It involves the formation of an amide on
reaction of ammonia and acetyl chloride so, M must be

0
g
~a

Cl
CH,

Step-II It involves the Hofmann-bromamide
reaction.

CH;
cl

Bry
CgHgCING

H,N

In this reaction, migration of an alkyl or aryl group
takes place from carbonyl carbon of the amide to
the N-atom. So, CgHgCINO must be an amide with
structural formula.

CH;

cl

HyN~_
e

o]

(b)) Methoxybenzene on treatment with HI
produces phenol and methyl iodide. This is due
the more stable aryl oxygen bond. Here,

methyl phenyl oxonium ion is formed by the
protonation of ether. The bond between O—CH,
is weaker than the bond between O— C H;
because the carbon of phenyl group is
sp”-hybridised and there is a partial double bond
character. Thus, the reaction yields phenol and

alkyl halide.
OCH; OH
@Hnﬂp @ + CHyl
Methyl
Anisole Phiemsil Todide

{Methoxy benzene)

(b) Given sequence of chemical equation is

KaCra0y
CyH g0 ——— CH0
'3

(N}

IyNaOH
o= CHIL
‘Warm

(step 1) (step IT)

OH
Here, N will be \/k {(IUPAC name = Butan=2-ol )

Step I It involves the oxidation of secondary
alcohol to corresponding alcohol in the presence of
K,Cr, 0, and H,50,.
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_KaCra0r
\)\ H50,
[CaH 190 [C.:HsD]
Ny

Step II It involves the iodoform reaction. Ketone
formed in step I have one methyl group linked to
the carbonyl carbon atom are oxidised by sodium
hypohalite to sodium salts of corresponding
carboxylic acids having one carbon atom less than
that of carbonyl compound.

0 IyNaOH o
U St
0™Na™ + CHL; |

[CH501 (Yellow ppt.)
50. (a) The correct order of reactivity for the addition
reaction of the given carbonyl compounds with
ethylmagnesium iodide is I > 111 > 11 =>IV.
H H H;C
\C=G = \ =0 > \C
H/ H5C / II;C/
i (1L} (I}
{CH3)3C
= \C=O
(cHs)sc”
(Iv)

This order can be explained on the basis of
following two factors:

(i) Inductive effect Greater the number of alkyl
(electron releasing ) groups attached to carbonyl
group, greater will be the electron density on
carbonyl carbon. Thus, it lowers the atack of
nucleophile and hence, reactivity decreases.
Steric effect As the number of alkyl group
attached to carbonyl carbon increases, the attack
of nucleophile on carbonyl group becomes more
and more difficult due to steric hinderance.

=0

(ii

51. (d) when aniline is treated with conc. HyS0,
followed by heating at 200° C, the product obtained is
sulphanilic acid ie. p-aminobenzene sulphonic acid

+ —
NH;HS0,

+ Conc. Ha50y — @

AJllJ.uluulL hrd.rogzn

5-&

504 S0;H
Zwiller iom Sulphanilic acid

NH;

Aniline

04T
—_—
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52 (¢)n=2,1=0,m==1isnota possible electronic
configuration. With » = 2 and /=0, the orbital is 25
having only one my; value i.e. 0. As the value of
my =~ o+l

Dther options are correct.

Orbital
35
3p
2r

n=3l=0m=0

n=3l=1lm==1

n=21l=1m=0

(b)) The number of unpaired electrons in Ni
{atomic number=28) are 2. It can be easily
concluded from the electronic configuration of Ni.

Electronic configuration of
Ni=ls?2s? 2;:“3523;;"4:2343

Orbitals of Niin 34 = ...-.

Unil.l.lluli.lu.ums.

(c) The strongest H-bond is F—H------ F because
in this case, a hydrogen is bonded to a most
electronegative atom i.e. fluorine. In all other
options, hydrogen is bonded to oxygen and
sulphur that are less electronegative atom than
flucrine.

The correct electronegativity order of elements are
as follows: F = 0 = §

55. (d) Given,

Half-life of C'4, t1;2=5760years

Initial concentration of sample of C'*, N, =200 mg

Final concentration of sample of %, N,=25mg

The given decay 1s radioactive and all radioactive
decay follows first order kinetics.
;0693
2=
27T

0693 0.693

5760

L=
a2
We know that, for first order reaction
2 303] og No. l} 2303
% N, 0693

5760
2303x 5760
= o

0.693
=17,286.78 yrs =17, 280 yrs

Therefore, the time taken to change 200 mg to
25 mg is 17, 286.78 yr. which is very close to option
(d) i.e. 17280 yrs.

[200]
(23]

26
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Alternative method
200 mg sample
I hp = 5760 years
100 mg
17280 years I f)2 = 5760 years
50 mg

| fyz = 5760 years

— 25 mg

56. (d) Ferricion forms a prussian blue precipitate
due to the formation of Fe,[Fe(CN)];. This
complex is formed during the determine action of
presence of nitrogen in the given sample. In this
method, to portion of sodium fusion extract,
freshly prepared ferrous sulphate, FeS0, solution
is added and warmed. Then about 2 to 3 drops of
FeCl; solution are added and acidified with
conc. HCL The appearance of a prussian blue
colour indicate the presence of nitrogen.

FeS0, + 2NaOH— Fe{OH), + Na,S0,

6NaCN + Fe(OH), —— Na, [Fe(CN),]+ 2NaOH
Sodium ferrocyanide

3 Na,[Fe (CN},]+ 4FeCl,—
Fe, [Fe (CN),]; +12NaCl
Ferric ferrocyanide
{prussian bluc)

57. (c) The nucleus Cu accepts an orbital electron

64
29
to yield gg.‘ﬂi. The atomic number of Cu is 29,

which is equal to the number of electrons and also
equal to the number of protons.

wWhen gé Cu accepts an orbital electron then

electrons subtract from the atomic number, i.e.
20-1=28

64 . 0 64 ..
29 Cu+ e —— 55 Ni
{d) Mass of an electron = 9.108x107 kg

Mass of one mole of electron

= {9108 x 107" x 6.023 x 107) kg

Then, number of mole of electron in 1 kg
1

9108x 6.023x107°
1

=—— x10°moleof ¢
9l08x6.023

59. (d) Given, equal weights of ethane and hydrogen

are mixed in an empty container at 25°C.

60.

61.

63.

27

. , CiH,  H,
Initial gram weight= wg wg
Number of moles =2 w

30 2

According to Henry's law,

Pu, _ _ Mgy _ 2
=Yy, = =
Protal ! My, Ty, W, W
2 30
w
Py a2 oW, 30 15
P 1WEW 2 lew 16
30

So, the fraction of total pressure exerted by
hydrogen is 15 : 16.

() Given, the heat of neutralisation of a strong
base and a strong acid is 13.7 kecal.
The reaction of neutralisation is as follows

HCl + NaOH— NaCl + H0; AH = — 137 kcal
lmol 1 mol

According to question,
HCl + NaOH—— NaCl+ HO
e mol 025 mol

i)

Inequation (i), NaOH acts as a limiting reagent. For
1 mole of NaDH and 1 mole of HCl, heat of
neutralisation = 137 kecal.

= For 0.25 mole of NaOH and 0.6 mole of HCI, heat
of neutralisation =137 x 0.25= 3.425 kcal

(a) Number of X atoms at the corners = 8

Number of X atoms per unit cell = 8 x 1.1 atom
8

Number of ¥ atoms at the centre of the body =1 atom
Hence, the formula of the compound is XY.

(c) The number of electrons involved in the

reaction are three as shown below
AI¥ + 367 — Al

It means the conversion of every aluminium ion to
aluminium atom requires three electrons.

Therefore, the amount of electricity required for
one mole of Al* ions = 3F.
(b) Given,
In—s In™ 4+ X7 E° =+ 076V
Fe— Fe' 4 27 E° =+ 041V

i)
oo ()
On reversing the above equation (i) and (i), we get

Zn™ + %" — Zn; E® =— 076V
Fe'' + 2" — Fe; E®=— 041V

[where, E®=standard reduction potential ]
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To find, the standard emf of the cell with the
reaction.
Oxidlation {anode)

s 2
Fe'" + Zn —+Zn" " + Fe
L ]
Reduction {cathode)

Ep = EFez"' FFa

5o, ~En

=—041V + 076V =+ 035V
(b) Given,

[NH, [
[N, [H)*
Nl + 02=2NU; f(] =ﬂ

[N,] (0]
_ 0]
[H,] [0,

The chemical equation for the oxidation of 2 mol of
NH; to give NO is

N, + 3H, =—=22INH;K, =

i)
o (i)

H, + 0, =—H,0; K, = .. (i)
2

INH, +20,4—=IN0+ 3H,0 . {iv)
2
To get the equation (iv) from equation (i), (ii) and
(iii) following steps are followed:
Reversing equation (i), we get
1

INH,;v== N, + 3H, s0K'= — )
1
Multiplying equation (iii) by 3, we get
3HZ+EUZ.=*~3H,_{anK’=K§ o (i)
2
Adding equation (ii) and (vi)
N, + 3H, + 20, =—= INO+ 3H,0
2
so, K =K, K} .- {wii)
On combining (v) and (vii), we get the required
3
equation having equilibrium constant K* = K, . &
K,

{c) Dacron is a condensation polymer. It is also
known as terylene. It is a polymer obtained by
condensation reaction between ethylene glycol
and terephthalic acid at 420-460 K in the presence
of zinc acetate-antimony trioxide catalyst.

HHOH,C — H,COH + nHOOC— Q_(om{

Ethylene glycol Terephihalic
acid

0
Il

0
I
L% {o_(Hzt:Hz_o_c_@_(Ell
—nliy0
n

Dacron or Terylens

66. (b)H,50, (sulphuric acid) is present in maximum
amount in ‘acid rain’. Oxides of nitrogen and
sulphur, released into the atmosphere from
thermal power plants, industries and automobiles
are the main sources of acid rain. These oxides on
oxidation followed by hydrolysis give sulphuric
acid and nitric acid that alongwith HCI are
responsible for the acidity of rain. The oxidation
reaction is catalysed by particulate matter present
in the polluted atmosphere.

250,19 + O5(9) + 2ZHLO() —— 2H 50 {aq)
4ANO,(g) + O,ig) + ZHO() — 4HNO 3(ag)

67. (b) The correct set of oxides arranged in the
proper order of basic, amphoteric, acidic are

Ba0, Al,D;, SO,

Oxides of non-metallic elements are acidic such as
COy NO,, 50, etc. Oxides of less electropositive
elements {such as BeO, Alj0,, Bij0, ZnO etc.) are
amphoteric i.c. these behaves as acids toward strong
bases and as bases towards strong acids. Oxides of
electropositive  elements  (Na,0, Ca0, T1,0, BaO
etc.) are basic and contain discrete 0% ions.

68. (b) Out of the given outer electronic configuration
of atoms, the highest oxidation state is achieved

by (n—1)d°ns’ ie. 7.

A large number of oxidation state is due to the fact
the (n — 1)d-electrons may get involved along with ns
electrons in bonding as electrons in (n — 1) d- orbitals
are in an energy state comparable to s -electrons.
Oxidation state of other options are as follows:

Electronic configuration Oxidation state

(1 — 1) d¥ns?

{n—1) d’ns’

+2,+3,+4

+ 2+ 3+4+3

{r —1) d’ns' +2+3+4.+5+6

69. (c) At room temperature, the reaction between
water and fluorine produces F~, 0, and H*.

Fluorine, being non-polar molecule, readily
dissolves with water and forms mixture of oxygen
and ozone as shown below

2F, 4+ 2H, 0 — 4HF + 0,

3F, 4+ 3H,0— 6HF £+ O,

HF exist as H® and F~ in a solution.

F0. (d) BeC0, is least thermally stable. The thermal

stability of carbonates increases down the group
i.e from Be to Ba.

BeCO, < MgC0O, < CaC0, = $1C0, < Baco,
(523K)  (BI3K) (LT3 K} (1562K) (1633 K)
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71

72,

BeCO; is unstable to the extent that it is stable only

in atmosphere of CO,. These carbonates show

reversible decomposition in closed container.
MCO, == MO +C0,

More stable the oxide is formed, lesser will be

stability of carbonates.

{a) Given reactions are
Bry NaNH
(P] —*> C3H Br, =50
3

- 20%/H 50,

In-Hg/HCl
12

I£] 5]

!-131* A
[FP]is an alkene with two carbon atoms i.e. ethene.
When it reacts with Br,. addition reaction occurs
and CH ;Br, is formed.

H H
i A | |
C=C + Bry —— H—C—C—H
H/ \‘II
Ethene [F] Br Br
(C,H,) 1.2-dibromoethane
(CaH4Bry)

C.H,Br, (1, 2-dibromoethane) on reaction with
NaNH, /NH; gives ethyne (CH;).

NaNH 3/ NH
H,C—CH —— HC= CH
z Ethyne Q]

{CzH ;)

Br EBr
Ethyne []in presence of 20% H,50,, Hg ™" at 333K
gives ethanal.

Hg2 " u*
CH=CH+ H—0OH—— CH,= C—H
13K

OH
Taulomerisalion

———— 5 CHLHD
Ethanal [E|

Ethanal [R]undergoes reduction in presence of

Zn-Hg /HCI to give ethane [§]
Zow Hyy HC
CH,CHO ————CH,—CH,

Ethanal Clemmensen

Ethane
E] reduction e

151

{a) The number of possible organobromine
compounds which can be obtained in the allylic
bromination of but-l-ene with N-bromosuccinimide
is 1.

NES
CHy=CH—CH3;CH; —— CH;=CH —EII—(’.II;
But-1-ene B
CH;=CH —l'i'H—CH;

Br
3-bromobut-1-ene

73.

74.

75.

(b) Given, specific heat = 0.16
Let metal chloride be MCl, then,

— 64 _ Atomic weight of metal
specific heat

L Atomic weight of metal

016

Atomic weight = 40

40 is the atomic weight of calcium. According to
question, metal chloride (MCl, ) have = 65% chlorine
present in it.

x ® Atomic weight of chlorine %100 = 65

40+ x % Atomic weight of chlorine
X ® 355

— 2 100=65
40+ x » 355

x = 209= 2{approx.)
So, the formula of metal chloride will be MCI,.

(a} For a reversible adiabatic process,
¥

pTl ~¥= constant i)

According to question, during a reversible adiabatic
process the pressure of a gas is found to be

proportional to the cube of its absolute
temperature.
peT
Iz:-?"3 = constant (i)
Equating equation (i) and (ii), we get
¥ —_3
-7
¥=—301-7
T=—3+ 3
—27=-3
=2
T e

As we know, the ratio of molar heat capacities at
constant  pressure and constant  volume  is

represented by y. So, the ratio le'{r;" forthe gasis ;
v
{a) According to question,
[X]+ Dil. H 80, — [¥]:
Colourless, suffocating gas
[¥] + KL, + HS0, —
Green colouration of solution.

All sulphites when treated with dil. H,50, gives
colourless and suffocating sulphur dioxide gas.
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SO (s) + DILH S0, (ag) — SO3 (ag) + SO,(g)

Sulphite fon Sulphur
[X] dioxide] 1]
+H0()

50, gas [¥] turns acidified potassium dichromate
paper green due to reduction of Cr (VI) to Cr (III).
K Cr0o(ag) + H,50, (ag) + 350,59 —
I¥1
K50 (ag) + Crz( 50 ) slagh+ HO0)
Green
{a, ¢) The possible product(s) to be obtained from
the reaction of cyclobutyl amine with HNO, isfare
OH

cyclobutanol = |j and cyclopropylmethanol

CH,OH
= ;..-_" . The chemical reactions involved

are as follows:

76.

NH,
E:
HNO, Na
—_— —
-N,
Cychibutylamine s
@ CH,

Ring

—_—
Conlraclion

l o J' CH,0H
v— Hy

Cyclobutanal Cyclobutyl
meeLhanal

77. (a, d) The major product(s) obtained in the given

reaction are

CH,4 CH,
HiCy e H Br Br H
C=C + Bry—= --
H Br Br H
B’ NeH, !
CoH; C,H;
En.in[lomers

The mechanism for the above given reaction is as
follows. When the n-electrons of the alkene approach
a molecule of Br,, one of the bromine atom accepts
them and releases the shared electrons to the other

bromine atom. A cyclic bromonium ion is formed.

+
H3C\\ m r‘ ch‘\ rr,' S l..‘. /H
C—C

Cc=C + Br—Br—~
1’ CoHs u’ \cz}{_,,
{Cyelic bromonium ion)
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In next step, Br attacks a carbon atom of the
bromonium ion. This release the strain in the three
membered ring and form a vicinal dibromide.

+ CH CH
Br | 3 | 3
H—C—Br Br—C—H
+
H—C—Br Br—C—H
CyHs CaHs

78. (b, c) The correct statements for peroxide ion
{037} are that it is diamagnetic and it has bond
order one.

Electronic configuration of 03 (peroxide ion) is

2 22 2 g2 2 2 _ 2
cls®. o 7.0 57,0 I, 0p. [, = nir ]
S B N L P
[t Zr, =® 2p.]. G 2p,

~>Bond order =
No. of electrons present in bonding

— No. of electrons present in non - bonding

Number of unpaired electrons = 0
So, 03 is diamagnetic in nature.

79. (a, e, d) Among the given options, the extensive
variables are H (enthalpy), E (internal energy).
¥ (volume).These variables have values that
depends upon the quantity or size of matter

present in the system. Other examples are heat

capacity, entropy, free energy. length and mass.

(@, ¢ d)} White phosphorus (Fy) has 6P —P single
bonds, 4 lone pairs of electrons and P—P —FP
angle of 60°. It is a translucent white waxy solid.
It has large atomic size and less electronegativity.
So, it forms single bond instead of px - pr multiple
bond. It consists of discrete tetrahedral P,
molecule as shown in the figure.
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Mathematics
1. (a) we know that, sin 30° Lo 0s
2
In 1* guadrant sin x is increasing function.
sin 31° = sin 30°
= sin 31°> 0.5
2. (c) we have, fi (x)=¢"
faix) = ehix

Now, £y (%) = gfn=ito)

On taking log both sides, we get

log {f, 0} = f_y (x) log e

= %log (_,f" {.r:|:]|=% 1 1x) (loge =1)
1 d
= — fu = fi_1ix
fo) dx !
d . ,
= <m )= " n— ot
= e So 10 = fo (2f; 1 (0 ii)
Now, Hixy=¢"
and Filx) = etz
=log fHlx)= fix) loge = fiix)
1 " "
= - filx) = =)
JHlx) Z /i
= Lilx) = f(x)- fix)
= filx)- e (h(=¢")
= fHix)- fi(x) [e* = filx)...(ii)
From Eq. (i),

£ Jol2) = o020 fre () i) using Eq. i)

3. (b) We have, fix) = 1—Ix
2|

fixy is defined for all x satisfying

1__|"|30 = M__lz 0
2-|x| |« -2
= |x|£10r |x|>2
= xe|-1,1Jor x & (—=, —2) (L =)
= XE (===, =) W[-11] (2 =)

4. (c) Wehave, f:[a, b]—— R be differentiable

on [a.bland ke R, also fia) = 0= fib)
Jix) = f{x)+ Kfix)
Let gix) = kxf{x) which is continuous in [a, b] and
differentiable in (a, b) such that
Jia) = 0= gib)
Then, foreveryc e (a. B). g'ic) =0
{by Rolle’s theorem )

and

Now, gix) = kf(x) + kxf(x)
= gich = kfic) + ko ()
= kfic) + kef" ey =0

= fix) = 0forevery x=cela, b)
. Jix) = Ohas atleast one root in (a, b).

5. (e) we have,
floay = 30" — 7x% + 5% — 200 + 32— 7
fu-m=3-K"-70 - K®

+501 M 210 R+ N - -7
=31 —10h+ 45¢% —1200% + ... + 1Y

— 70 — 8h + 28h% — 56k + ...+ h¥)

+ 501 —6h+ 1507 —200° + ..+ Y

- 2101 - 3%+ ¥ -1

+3M -2+ B -7
=l — F) = =24+ 53+ 46 + I—47) + ...

and Jiy=-24
lim Jr:l_-ih]_filb
k=0 B+ 3k
i 2223 46+ 4D+ (29
B o hil + 3
2 3
— lim 53+ I 4-6}‘+ =47+ ...
k=0 i+ 3
2
— lim '5?-+}z[—46||1+}r (-47) +... _ 53
k-0 h+3 3

6. (a) Let gix) =™ fix)
gla) =0, g{k) = 0

and g{x) is continuous and differentiable.
Then, for atleast one value of ¢ & (a, b) such that

dlg=0
Now, glx)=e™ f{x)+({—¢e™) fix)

= Jley=e e+ (™) flcy =0
= e fc)=e"ficg = fic)=flo)

such that

31
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7. (b) we have,

f:R—= R be a twice continuously differentiable
function such that fi0)= fl) = =0
Now, for atleast one value of ¢, € (0, 1),

flogy=0 {by Rolle's theorem)
Again, Fiy=0= fc)
= f"lc) = 0for some ¢ e (0, o)

{by Rolle's theorem)
8. (b) We have.

) ¥ i .
J-f,u.,[xcus x Smx]dx=f“"_ﬂx}+c

cos® x
= jf‘i’" {xcos x — secx tan x) dx = £ fix) + ¢
= J e (xoosx —1 + 1 —secx tanx) dx

=& fig + ¢

i

= -[[e’i“ cosx(x —secx) + e 1 —secxtanx)] dx

= !.I]I'[ f‘x' +|,
d sinx siny
= — e (x —secx)fdx =7 flx)+ ¢
I% -
= 8%y — secx) = :"“i"'_,f{.rj +c
= filx) = x —secx

9. (c) We have,

I_J"{.f}si.nxcnsxdx= ‘1 — log(fix)) + ¢
Ab* —a%)

= flx)sin x cos x = ﬁﬁ Fix)
= fi sin s gy L
flx)
i I fin
= SiM 2% = —
b —a” (f(x))’
in2y dx = fx)
= i T
o ozeesx_ 1 -1
2 !,?- _ﬂz ﬂﬂ-’:l
L osxroah 1
2 fln)
= fixy = 2

1[12 - aza Cos 2x
{d) Given, M = .I-tj'ltcus ;J dx
X+

4
and N = f smxcnsxdx

o (x+ l:|
er sin 2x

2 x+1)°

10.

32

Put Zx—z‘z:nix_ﬂ
2
= —d:
° 4(.-,-'2+1}
=j-l'l.fl smz‘z dt
T of+ 2)
-N= r'ﬂ (cos x) - dx
o x+2
_ra’l sin ¥
0 (x+2°
, a2 .
_|[sinx _-I-'!!l_ sin x
x+2), o (x+2°

sinx

=2
jﬂ (x+ 2"

_ sinrrf.?: 1 _ 2
mf2+2 m+4d w44
2
11. (b) We have,
201 -t
_ 4 tan X i)
1f2014 ¥
Let .r=|—
I
-1
=X dx =—2JI
f
1201 —
Now, j‘r 4 tan” {I.I"”[ L ]
014

_ poe oot B
12014

dt

w14 cot™ x

= ll{znqux -~ (i)
On adding Eqs. (1) and (ii), we get
2014
2= ”{u__ﬂ
12014 5

)gnu
1/2014

= Z (log 2014 - log1/2014)
2

)
2014

= E {log 2014 + log 2014)

= I=£[]ug 2014 - log
4

n

=—(2log 2014 = —]ug 2014

.L‘L

12. (c) we have,

=j=.|'3 sinx .
=4 x
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- sim ¥
Since,

is a decreasing function

x
Exﬂ" Fﬁsrsixsm nf4
12 :I'Ilrla- 12 IIJIr4
> Berel2
& [}
13. (b) Let
-
Sxf2 an’ {snx)
I= J‘ﬁ: = t} — dx
g {sinx) + gan {ims x)
-
52 tan™ fsinx)
=I= f [ dx

1] .:.I.m'I {sinx) + t,l.:n'I joosx)

I:,l.'lu-l [simx

1]

J.stp
- o - =1
gan” fsnx)  Jtan™ foos x)

t-l.n'll:l.-l (cosx)

ix

J.sn;z
] 'l_l.m'I foos x) + I:_I.al:L-I [simx)

=1
/2 I:,I.an (Cos

1

J.I:l 'lll.ln-I Joosx) +

[u sing, _[: Flx)de =j; fla+ b— x}a{x]

On adding Eqs. (i) and {ii), we get
snf2 /2
= -
.| jﬂ dx -L: dx

1l.'.m-l [simx}
£

S 2

= A = (0 - (™

= 2=22_T_x = I=n
2 2

14. {c) we have,
lim I—{scc2£+scc22—n+....+scczﬂ}
L ] 4n dn An
. Z 1 v 8 BLELY 1 1|
= 1 —_ 5 — 1= N
,,En”z{” sect [4”] L stc[
()]
=_—|tan| —
14 4 /1
222
T T
15. (c) Given, I_v2=7d:x+ JF}

= ym=HH = d=ypy
From Eq. (i),

¥=2y e+ Jyn)
Y-ynx=ym - n
= (-2 nn'=ayn)’

50, degree of above equation is 3.

=

EI% 8

4

)

adx L

dx ...

(i)

(ii)

i)

33

16. (c) we have,
i1+ xl}%+ Zxy—4x' =0

dy 2x 4x?
= —+ s |y= 3
dx 1+ x 1+ x
b
Here, IF=¢ ' trt_gestiel) 02
4x?
1+ x% = [0+ xYx dx+ C
y -r 1+ x7
= v+ xzi = Idxlrir+ C
= M+ x)=—+cC
2 4.1."s
= vil+xy =221 [0 =-1)
3
y 41
M+ xY) 1+
4 1 1
j==——=
4 6 2 6
17. (c) Wehave, =x= 1 vt
7
1 dx [ dx
= x=——t TVE—
2 di dt
24t dx
= = =
I x
dt dx
= 2-|—=|—
I7=13
= 2log |t| + log |c| = log | x|
= log 1r2-c]=1-.':g X
= xX= r2-r
= £= e
dt
s, 4{“.1’ _
:Ilfz
= acceleration fis constant.
18. (b) we have,
equation of parabola y = x*
Let Pjee, o) is a point on the parabola,
¥ ot =2 (x —o)
S PN
e 4i"rrnr,ﬂﬁ
= ¥ = 2o —o?

Also, given y=— x* + 4x — 4
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19.

20.

—x?+ dx— 4= —o
2
= K+p-2+E@d-ah=0
Discriminant = 0
do-'-44-ot) =0

-2 —4-a)=0

e

2 2
= " —do+4-4+o0” =0
= ol -2u=0
= a=0 o=2

(d) 2b =(n+ 2th form
=a+(n+2-1)d

= Zh=a+(n+1)d
- d=2b—a
n+1

mthmean =a+ m »—a

n+1

and also, b= (r+ 2jth form

=i+ (n+2-1)d

=21+ (n+1)d
- d=!'—zz
n+1

somthmean= 23 + m b-2
n+1

According to the question,

a4+ m e =a+m b- 2
n+1 n+1
a m
= —_— —
P n+l-—-m
{c) We have,

x+ log 1+ ) =xlog, 5+ log,g 6

= logp 1+ F)=xlog, 5+ log,, 6 —x

=log,y 5 + log,y 6 — x logy 10

=log,y 15" - 6) — log, 107

)

g 5
log,,(l + )= lo
Bio Hm[ 0"

=

= 1+2'=u=i
w2

= i+ =6

= L+ =6

= f+t—6=0

= t+3)(t—2)=0

= [+3=0

(let 2 =1)

21.

24.

or t—2=0
= f=2 [+ meglect t =—3]
= =2 = x=1
{h) We have, Z, =sin m i cnsz—m
11 11
[ 2nr . . 2mr
=—1i|cos =— + [ sin —
11 11
B
=—i¢ 1
1o o 2R
ZZ,=—I:EE'“
r=i¥ r=0
=—ix0 =0

{c) We know that, if z,, z, and z, are the vertices

of an equilateral triangle. Then,

GG 53 =0 1)

Now, but we have

4,n_,

o 4

2 2_ .

= 5+ a=g%;
= g+m-55,=0
Here, I3 =

Hence, given points form an equilateral triangle.
{a) We have equations
e x+=0
D, =B — 4

and by x+o,=0

Dy =b —4c,
Now, Dy + Dy= B + b3 — 4(c, + c3)

=bl+ b3 — Wb, bk =, + o]

=b —b)'z0
= At least one of Iy and D, are non-negative
real roots.

{a) Number of ways of selection of n objects from
2n objects, where as n objects are identical in out
of Zn objects.

nidentical and no different object =1 ways

="C,
n—1lidentical and 1 different object =1 % "C)
n—2 identical and 2 different object =1 % °C,
0 identical and »n different objects =1 = "C,

="C+ "0+ G b, =2

34
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35

25 (c)"C,+2-"Co. + "Coo s 13 -1 1
- " " " =15|-7 -1 5 |(Ry = By = Ry
= ('r+ ('r-rl+ Lr+l+ Lr-t)_ 0 0 —&

L n+ 1~
="+l o+ C
-l r+1 =15{0-0-6(-13—-T77}

(", + "G, =", ) =15{(- 6 (— 90)} =90 x 90 .. (i)
_nt2pe From Eqs. (i) and (ii),
- r+ 2 2
B=A

we _ ., _ 100 _
26. {a)101) 1=l + 100 1 29. (c) We have,
=0+ ¢ 100+ "°C;100%+.....) 1

Jrei
_ s We_ g
_ 'm(_'|1l]l]+ ]m(.'zflLlD}2+ a, = (cos Im + 1sin ) 4
2% s
007 + .o+ 100 100 £T e T v
=100+ "¢, + "0t R
100 : o : Now,|a, as ag|=|e® % &%
+ 7 Cygp (100) L .
. dy dg dg R
=10"(1+ an integer multiple of 10)
27. {a) For greatest term of (L + x)", we have 2_: “'T""
1 £ €
nertl nmg, I ni m
2 1+x 2 =¢? xe?® Lo .rI:_
: k]
£<11+|andn+|{£+l e ¥ g% g @
2 1+x l+x 2
+1 +1 ; ;
= 1+x< " and 2T <14 e . .
nf2 i =e¢? xe? x0 {~ R, and R, are identical )
2 =0
n+1—nf2
= x= T r X nm+1)
30. (d) we have, 5. =| & -1 ¥ i+ 3
n+1—(nf2—1) ’ ; N
and ?«:r dr*—Imr 7 min+1)
2 n
42 . 2Zr X np+1)
= x< —and <X r=1
n n+ 2 LA " 3
wt o = ¥s,=| Y er'-n y n:m+)
= <X - r=1 r=1
n+ 2 n L. 3 3
E{4r -2 oz min+1)
28. (a) we have, r=l
-1 7 0O mu+1) x nn+l)
A=l2 1 =3 = 1:"(3:r+ E ?r1:2rr+ 3
3 4 1 a131.=1+ ) 2z n1|n+ 1)
=—1(1+1-T7(2+ 9 =0 (= €, and C; are identical )
=-13-77=-90 A1) Hence, }' S, is independent of x, y. 7 and .
13 -11 5 =
And let BE=| -7 -1 25
31 -3 —15 31. (c) For non-trivial solution,
1 4a a
13 -1 1 We have, 1 3% b|=0
=3Ix53 (-7 -1 3 1 > ¢
-7 -1 -1

= 1{3bc — 2b) — (dac — 2ac) + 1{dab — Jab) = 0
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= be—2ac+ab=0

= b+ ab = 2ac

= bla + c)= 2ac

= b= 2ac
a+c

=a, b, c are in HP.

32. (c) On the set R,
xXpy = x — yis zero or irrational number.
Now, xpx
= x—x=0

=pis reflexive.

If xpy = x — yis zero or irrational.

= — (¥ — x) is zero or irrational.

= yp is zero or irrational.

=pis symmetric.

And if

Xpy = x — yis 0 or irrational.

ypr=>y— ris 0 or irrational.

Then, (x — ¥ + (¥ — 2} = x — z may be 0 or rational.
=pis not transitive.

{d) On the set B of real numbers
For reflexive,
xpx = (x, x)e R
= x > | x|which is not true.
=pis not reflexive.
For symmetric,
x, ye R=x> |y
and (y, x)e R = y=|x|
So, x> |y|# y=> | x|
= pis not symmetric.
For transitive,

x. NeR=x>|yliy.deR=2y>|z
= x>zl =ix, e R
= pis transitive.
{c) We have, f: R — E, defined by fix)=¢"
and g: R — Rdefined by g{x) = x?
Now, We have
(gaf) (x) = gif(x))

=gl")

=(")?

=™, Wxe R

= gof 1s injective and g is neither injective nor
surjective.
= gof is injective but gix) is not bijective.

36

35. (b) We have, P(H) = % FiT) =12
Now, FIXz2l)=1-PX=0)

ne " 1Y
=1-"C,(r)° (@ =]_[E]

1-L o0
g

1

= 0ol =z —
n

— I_EL
o

= =10
= nz4

s.Minimum number of tossed = 4

36.

fa) Let X be the event that student will be
successful.

X, be the event that student will be pass in test-1.
X; be the event that student will be pass in test-11.
X3 be the event that student will be pass in test-111.
PIX)=PiX, X, X))+ PX XS0 Xy
+ P, M A AG)
= P{X) = P(X})- P(X5)- PIX'5) + PLX)-PLXC ;) - PLXG)
+ PLX})- PAG) - PLXG)

1
p— -—4p
= 3 F 3 P-q
= r+pg) =1
=% il + gy =1
37. {a) We have, sin 68 + sin 46 + sin 26 =0
= sin 68 + sin 28 + sin 48 =0
— 2sin 48- cos 20+ sin 48 =0
= sin 48(2cos 28+ 1) =0
= sin4f=00r 2cos M+ 1=0
= 46=nmor cos M= —L = cos2%
2 3
= B=Enrzﬂ=2:miﬂ
4 3

= B=Enrﬂ=nxi£.whcrcnez
4 3

38.
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39.

40.
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3
= tan™! [I.tan 2;‘1] + tan™! {W]

2 1-cot* 4
= tan™ 1_ 2tan A 4 tan™ tan A
2 1—tan’ 4 tan® A -1
—1 tan A -1 tan A
= lan ———— |- tan —_—
l1—tan™ A l1—tan™ A
=0
(b) Put x=x+2
and y=y+3

x4ty —dx—6y+9=0
= (X+2P+(r+3)-4r+2)
-6y + 3)+9=0

= ra+a+yieo

+6y -4 —-B-6y -18+9=0
= eytoa=0
= xz+.v2=4

{d) We have equation of circle
x?+ sz +4x —6y+ 9sin’ o + 13cos ot = 0

Here, C=i(—2 3)

Radius = f(- 2)% + (3)° - (9sin’ & + 13cos” )

=-,'|r¢1+ 9 — 9sin” o — 1 3cos” &

= {13131 —sin’a) - 9sin’ot
= ﬁﬁll 3sin® & — 9sin” o
= .,FICIsinJ o= 2sin o

Here, sinl:(=£

= PCsinot = AC

= PClsin® o= ACT = (ina)’
= [-[.?r+}.:-2+{k—12]sin2u=45in2u
= h+2°+k—3"=4

= W+a+dh+k +9-6k=4

= F+ki+ah—6k+9=0

Hence, locus of a point is
x2+y2+4x—6y+9=0

41. (d) Given, point P{1, 5 image of the point P(l, 5)

about the line y = x is ({3, 1) and image of the
point Q on line y=— xis B(— 1,— 5)
Pi1,5)

Qs AetS)

- Required circumcentre = Mid-point of P and E

_f1-1 5-5

=|— —]= (o, o
2

2

42. (b) Hcrc.AB=1||I1'S+ P+a+7=36+6d=10

Al-1-7)

10 F

B(5,1) Ci1.4)

5

BC=ofl -3 +(a-1" = fle+9=5

By angle bisector theorem,
AP :CF=10:5=2:1

o f2x141x(-1) 2x4+1x(T _P[l 1
’ 2+1 ' 2+1 33

Required equation of BP is

L

_v—l=13' (x —3)
=-—3
3
-2
= ¥ I—_—Mtx 5
= Ty—-T=x-3
= Ty=x+2

43. {a) Given, equation of circle is
P+ P+ Ax+ay—12=0

Centre Ci{—2,-3)

and radius =qp':—2:2+ -3+ 12=5

5

N

¥+ +dx+ 6y—12=0

— Call 962127069
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Cly=+2+ 3 + -3+ 3
=97+ 07 =4

. Radius of circle, §
= Ji9 + (9% = Jle + 25= /21 unit

44. (c) Given, AM = 24B

A03 k)
© ]\-\____./3 M

= B is mid-point of AM.
0+x 3+n ]

s.Coordinate of Bis[
2

=(r_th+3]
27 2

Since, B lies on the circle x* + dx + y— 3 =0

.-.[i]l+ 4(ﬂ]+ (_y] +3_ 3]2 =0
2 2 2

2z 2
= *r_1+2x..+[yJ 3]=i]
4 2

2

—y x_l+}_;-l+w=u
4 4

= xf+_\f+3.rl—6,vl+9=ﬂ
Hence, locus of a point is
ey s Br—6y+9=0
45. (a) Given equation of ellipses is x* + 9 =9
xt 7

= I S |

Here, a=3b=1
e=f32-(1)2 =B

- . c
- Eccentricity of ellipse, ¢ = =
a

o e Y8
3
" Eccentricity of hyperbola = ’
- s
B9
= 1+ ==
a 8
- iy §
a’ 8
= at: bt =81

38

1, .2
46. (c, d) Centre of circle = [%, i + :,_:]

A1)

-

Bit3.2ts)

Y
Since, circle touch the x-axis, so equation of tangent
isy=0
- Radius = Perpendicular distance from centre to
the tangent
= Radius =, + t;|=r

Slope of AB= : -2
L+t *r
47. (d) Y
X X
0 ¥& = dax
y
Here, coordinate of @ will be [%, ﬂ]
s t
4 2
Slope of QR =
r—-=
t
Slope of PK -t _ A

at —m ' -2
Since, Slope of QR = Slope of PK
2 _ o
-2

r—

-

-1
t

= r=

z
48. (a) Since, point P on the ellipse fuligS ﬁ =1
g -

F3cos8, 2sinf)
Now, equation of line parallel of ¥-axis is
x = 3cosh
and above line meets circle at
(X3cosd, 3sind)
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Given, E: L
R} 2
Rih, k)
P 0
{3 cos 8, 2 sn @) (3 cos 8, 3 =in &)
h= 3cosB + 6oos k= 3sinf + 4sin@
B 3 ' 3
7.
= h = 3cosB, k= —sinf
3
= cosB = i3, 5inﬂ=£
7
2
Now, cos 8 + sinf = hzf*; + i =1
49
2
Hence, locus of a point is il i =1
49

49. (a) Equation of line through Q(1, — 2 3)and

parallel to the line L
1 4 3

x—1_y+2_ 7-3
1 4 s
Since, point P lies on above line.
Pih+ 1.4 —2 50+ 3
Since, P lies on the given plane.
2A+1)+ 34 —2) — 450+ H+ 22=0

is =i

(say)

= 2+ 2+ 10 —6-20A—12+ 22=0
= —6h+6=0
= =1

P2 2 8

PQ=-Jz-1 + 2+ 27 + 3-8’

= PO=+1+16+25=1+/42

50. (d) Equation of line joining points (0, —11, 4) and
(2 -3 1)is
x—2=y+3=z—1_i (say)
2 & -3
a1, 8, 4)

P(2h+2, Bi=3, - 3h+1)

Let P is any point of the above line then coordinate
of Pis(Zh + 2, 8L — 3, - 3L+ 1).
~DRsof FQis(2h+ 1, 8L —11,— 3 — 3
Now, (L + 1) (3 +(BA 118+ (-3 -3

-3=0

51.

52.

39

= 4L+2+64A—88+9L+9=0

= TIL-T7=0
= h=1
~ Required foot of perpendicular,
P4, 5 -2
(a)
20 ¥
Fi

22+ v =(200* = 400

We have, d—'y = 2ft fsec
dt
When x=12
then 132+ ¥ =400
= 144 + y* = 400
= y? =400 —144 = 256
= y=16
Now, 2x E + z_vﬁ =0
di i
= x£= — yiil
dt dt
dx
= 12l 2 | =-16(7)
[d: ]
de -8
= —_—
df 3
(b) Here, let r= L
m
then (@ + b\ =(a'm 4 pmy=
=a+b+kkz0
af + bf zja + B z(a +h)
=5 JppzIip

(c) We have,
d=o+if
=.:§+j'+,i}]+}_¢f_}_f§;

= B=Q+Mi+0-N]+a-Nk

.. By 1
Given, =
RS
=9I:1+3L} Eh+ -+ -HE=n_ 1
Ve e
= A=—-2
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54. (c)d= L[E x?]=n|ﬁ| 7] Isin30°]

— - 1
- IuI=IlI[IﬁI m;]
1
= I=[A]-1-1-=
= | =
= 2

gl ==
I
b

=12[Bx?]

55. (d) Letz; = x; + iy and z; = x; + iy,

Re(z))=0=x, >0

and Im (Z;) < 0
= y.<0
Given, lzil= |zl
_ 2
= lal =z
= % =i
Now, |27 %2 tL | |atn
4 — i1 5 — I
-(a28). (33)
q — & — i
_ah tHh L - natah tah L t ah
o[ —2dE -3
2
Nzl -z 3
(|af 2_] =0 (I, =12
@a-—2@ -3
aton

2 j5 purely imaginary.
z] - 22

56. (a) Given, numbers are 1, 2, 3 ........
Here, number of ways of selecting four consecutive
numbers =17
- Required number of selecting 4 non-consecutive
numbers = 2°C, —17

_ 20 H19RIEXIT

4x3x2x1

17

=285x17-17
=284 x17

cos 4 sin Tl:jd]"

57. (b) we havc,[ T ]

—sin— Cos—
4

1
Let A= :?

2

=t

[ N

a0 2o =%
- o J|-%* o

1
4 =3 — 0
A4=[—4k 04]= 1
0 -4k 0 —axl
4
R
0 -1
O AT 1 0
= = =
0o -1Jlo -1 01

58. (d)Wehave,p={(x, e N x N:2x + y= 41}
For reflexive,

xpw =2y + x =41

= 3x =41
= .r=ﬂGN
3

S0, pis not reflexive.
For symmetric,
xpy = 2r+ y=41

and vpx =2y + x =41

Xpy # ypx
S0, pis not symmetric.
For transitive,

=

py=Ix + y=41
and
= xpc
=»pis not transitive.
i+ x° 2+ x)° 1
59. (a) Given, fix) = 1 1+ x* (2+x°
2+ x° 1 i+ x°

ypr=2y+ =41

For constant term put x = 0
1 2
flo=1 1
Z 1
=1-A-Fa-2+11-2
=1-Z-Z2+*+1-7
=2-3.74+2%

1
?
1

A= ko k whrr-:,k=l—
-k k NE

40

)
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60. (a) Equation of line AB is

LA
5 =3
= Jx —Sy=15
¥
A5
P

«7|B(0-3)

Perpendicular line to ABis
S5k + Iv=A

Coordinate of P is [i, U]
5

and coordinate of Qis (0, /3)
Now, equation of line AQ)is

v
x5+ —=1
/ M3
3
= £+_'v=j
5 A
v X
= ~=1-=
A 5
= _I_=L1—£
A Fy 5
and equation of line BF is
S
M5 -3
e 5_X—£=]_
A3
1 1
= _—=—[£+I]
A Sx\3

From Eqs. (i) and (ii),

L[] —i]:l_[I+
3y 5 x

= 'ix[]—i]: ){£+1
5 3

= 'ix—x2=_v2+':’-y
=>x2+y2—5x+3-y=l]

which is a circle.

!
)

wes [T}

- i)

41

671. (c) Given, equation of circle is
- —ay-20=0

Center (1, 2 and radius = -.’Iﬂ}z + {.2}|1 +20=5

Ytpon YL

[ b
&

a2 X /&

A r;rP

N o g

Coordinate of intersecting point of tangents at B
and pis Clla6, 7)-
- Area of quadrilateral ABCD

= 2 % ar{AABEC)

=2xlx15x5= 73sq units
2

62. (b) At x=-Z
2

LHL=-2

RHL=—-A+ B
For continuity, LHL=RHL= f{— ®/2)

= -A+E=2 i)
At x = mf2

LHL=A+ B

RHL=0
For continuity, LHL = RHL = fimn/2)
= A+ B=0D . (ii)
On solving Eqs. (i) and (ii), we get

A=-land BE=1

63. (c) Given equation of curve,
¥= X -x+1

rll_'l’ =Jr—1

1
Slope of normal = g
Now, at x, =0, y, =1
~ Slope of normal at (0,1) =1
~ Equation of normal, y—1=1{x -
= x—y+1=0 )
Atx,=-1y,=3

—

Slope of normal at (-1, 3 ==

—

Equation of normal, y — 3=—(x + 1)
3

= W—-9=x+1
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= x—3y+10=0 i)

19
At Xy==, V3=—
=BT
Slope of normal at [E E] B
5 4 4
. 19 1 5
Equation of normal, y — —= ——[x - _]
4 4 2 67
= x+ 4y=£ )
2
= 2y + By =43 ... (ii)

Here, intersecting point of Eqs. (i) and (ii) is [1 E]
2 2

and normal (iii} passes through it. Hence, normals
are Concurrent.

64. (b) Let fixy=xlogx+x-13
= .,l“|:r]=x-|—+logx+1
x
= flx)=logx+ 2>0
= fl)=-2and fi3 =3log3, fl)- fil=<0

Hence, exactly one root in x e (1, 3 as f(x) > 0

68.
{c) Equation of Pis 2x — y =12

T
Perpendicular distance
w—xm-12| 2
AR=| = "= " = — (-3 (t+ 2
5 5

. , 1

AR is Maximum, at { = —
2
.'.Ris[l,]]
4
3
1
66. (b) 1= ﬂ
0 2+ x
Here, —l<cosix<1
= —x*< x* cosIx < x?
- —x? < —x3 p —x} x*cos3x
¥ x 2+ x° 2+ x°
3 3 3
= x L

42

J:—.rl dx<l< jnl xdx

1 1
= —_—] =l —
3 0 3 0]

-1 1

= —_— i
3 3
(e, d) Given, curve, 12y = x*
and E‘:\-E (i)
At dt
Now, Y -y & (i)
dt dt
From Eqs. (i) and (ii), we get
w2 B
dt dt
= 3t =12
= x*—4a=0
= (x—=2)(x+ 2)>0
= XE([—w, =212 ==

(b)) Given, equation of circle
2+ _rz = dax

2

= {.r—:nl + _}-'1 =

and equation of parabola is y* =

ax,a>0

(=.0)

y2 = ax
-

Intersection points of circle and parabola

= 22+ ax = 2ax
5
= X =ax
2
=5 x“—ax=10
= xx—aj=0
= x=0a

Intersecting points are (0, 0) and (a, a).

2
~ Required area = mm o r-ul'a_xdx
4 0
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69. (a, d) Let o and B are the roots of P tax+b=0

70.

71.

72.

and the roots of x* — cx + d = Dareat® and ﬁ‘.

a+Pf=—aocf=>F

ot + Bt =c,0lpt =d
From Eqs. (i) and (ii),

b* =dand o* + p* =¢

(@ + B - 2oy’ = ¢
o+ B — 208)° — 2y’ =«
@ -2 -2 =c
4 ¢ =(a® - 2)°
B+ c=at + 4B — 44’
2 —c=4a'b-a*
W= :12{4!:' -

Now,
and

| L

and for equation M—dhw+ B —c=0
D = (4b)* — 4 (2° - ¢)
=16b" — 80" + 4c= 86" + 4¢

i)
(i)

=42’ + )= 4{.12 - ;’.EJJ: = D= real root

Now, fi0h=2b"—c=a’(db-a’)<0

rools are opposite in sign

{ra’> 4b)

(b, ¢) Required number of ways = mf.“z w2

= [—‘z
[0 -1 —1]
{a, c) A=|1 0 -1
1 1 0|
0o 1 1]
= A'=l-1 0 1|=-A4
-1 -1 0

= Ais a skew-symmetric matrix.
lAl=0+10+1)-11 -0
=0+1—1= 0=>5ingular
= Ais not invertible.

(a, b) Given, ar (AABC) = i

+
. 1 Phr ST
=k #---Te--d--- -——io-- e -
Cia—kk)™]. . Bikk)
AL
¥ "’%\_r,“a

73.

43

1 11
= ok &k 1|=2n?
Hock k1

= lk—k-lk-2+ R+ 17— K+ k=227
= (k- + (X -W=x20
= 2-2k+ HP-2k =+
= & —ak+ 2=+ 20

H—Zk+1= + i
Hence, locus of a point is
= k-1 =1

y—l=xx

= x=y—lor x=—(y—1)
(b) Given, 2, = 2sinf
= a, =sinf
and w4yt =12
— X_+y_-=

4 3
Here, a’=4and b* =3
B =atl -6
= 3=4(1—¢")
— .-31=|—_3=l

4 4
1
= ==
2

Focus, Flae, 0) = F[E x l D]
2

=F(l, O
For hyperbola foci are same
ey =ac =1

(sinf)e, =1

= ¢y = cosec @
and  B=adel -1 =aki-a}
= b{ =1-sin’8 = cos’@
X ra
@ b
z ]
= d L |

sin’@ - cos’ @
= x'tosec” B — y'sec’B=1
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74. (a, c) fix) =cos[£]

x
= f= _sm[ﬁ)[g]=ilsin£
xJ\x X X
For increasing function, f(x) > 0
=>sin[£):x 0 =.12k;n:<;—m-:|2k+ Iy
X X
1 1

= — =X
2k A +1

For decreasing function, f{x) <0
sin[i] <0
X

:aEE[12k+ Im, (2k + 2]n|:>xe[
X

=

1 1
Z+2 Zk+1

|

75. (c) Given, y=log, (x + Jx* + 1) a>0,a#1

a’ =(x+4fxt+1)

—1
= ;;f-“:;
X+ 1JxJ+I
=.Jx2+1—x
_ a¥ —a’¥
=a'—-a ' =2 =x=—
2
rloga —yloga
1 € -
= [ =
2
__l." —-E'_I

= f'()) =sinh (yloga) =sinh 1x|]

44
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