~“7‘;VRa nkers
WB JEE Engineering Entrence Exam

[ Physics ]

Category-I (Q. Nos. 1 to 30) E

Carry 1 mark each and only one option is
correct. In case of incorrect answer or any i s
combination of more than one answer, 1/4 mark b} 5 i .
will be deducted. — il i A
1. Two infinite line-charges parallel to each
other are moving with a constant velocity v in E
the same direction as shown in the figure I
below.
.—: sa 5
© = = 5
The separation between two line-charges is d.
The magnetic attraction balances the electric E
repulsion when, [¢ = speed of light in free
space].
'H c - =2 : .
alv=A2c Blv="1 [Bv=c (dv== , :
@ ( "7l @ = (d) gz 7
2. The electric potential for an electric field N ] IS
directed parallel to X -axis is shown in the
figure. Vix) 3. An electron revolves around the nucleus in a
) circular path with angular momentum L. A
; 10 uniform magnetic field B is applied
T _x . perpendicular to the plane of its arbit. If the
-4 _2 0 2 7 X electron experiences a torque T, then
. (@ TIL
Choose the correct plot of electric field {b) T is anti-paraliel toL
Slrf_‘ngth_ {C} TL=0
E (d) Anglle between T and L is 45°
4. A straight wire is placed in a magnetic field
oy that varies with distance x from origin as
=2 : : a
8 = ] 2 7 B= B“[z - f]k Ends of wire are at (a, 0) and
¥ . -5
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{2a,0) and it carries a current I. If force on

wire isF = IBU[kTﬂ]j, then value of k is

(a) 1
(© -1

©)s

(d) >

5. In a closed circuit, there is only a coil of
inductance L and resistance 100 £2. The coil is
situated in a uniform magnetic field. All on a
sudden, the magnetic flux linked with the
circuit changes by 5 Wb. What amount of
charge will flow in the circuit as a result?
(a) 500C
(b) 0.05C
{c)20C
(d) Value of L is to be known to find the charge

flown

6. When an AC source of emf E with frequency
w =100 rad/s is connected across a circuit,
the phase difference between E and current [

. R T .
in the circuit is observed to be — as shown in
4

the figure. If the circuit consist of only RC or
RL in series, then

by ks

A ™ (fr_qH\HF
ll v II w Il
N . w .

(8)R=1kQ,C=5uF
(B)R=1kQ, L=10H
()R =1kQ, L =1H

(d)R =1k Q,C = 10pF

AA A AR RS
LA A LA
n

EFT

A battery of emf E and internal resistance ris
connected with an external resistance R as
shown in the figure. The battery will act as a
constant voltage source, if

(a) re= R

(b)r==A

eyr=AR

{d) It will never act as a constant voltage source

8. If the kinetic energies of an electron, an
alpha particle and a proton having same
de-Broglie wavelengths are g, g, and g,
respectively, then
(8) & >85> e, Dey =8 =g
Cle<g<e A e>e>g

9. In a Young's double slit experiment, the
intensity of light at a point on the screen
where the path difference between the
interfering waves is A, (A being the
wavelength of light used) is 1. The intensity
at a point where the path difference is & /4
will be (assume two waves have same
amplitude)

I !
(a) zero by ! ) 5 (d) 3
10. In Young's double slit experiment with a
monochromatic light, maximum intensity is
4 times the minimum intensity in the
interference pattern. What is the ratio of the
intensities of the two interfering waves?

(a) 1/9 (b) 1/3 ) 1/16  (d)1/2

11. The human eye has an approximate angular
resolution of # = 58 x 107" rad and typical

photo printer prints a minimum of 300 dpi
(dots per inch, 1 inch =254 cm ) At what
minimal distance  should a printed page be
held, so that one does not see the individual

dots?
(a) 20.32 cmi o) 29.50 cm
(c) 14.59 cm (d) 6.85em

12. Suppose in a hypothetical world the angular
mementum is quantised to be even integral

multiples of zi The largest possible
n

wavelength emitted by hydrogen atoms in
visible range in a world according to Bohr's
model will be

(Consider fic =1242 MeV-nm)

(8) 153 nm  (b) 409 nm (c) 121 nm  (d) 487 nm

13. A Zener diode having breakdown voliage
V, =6 Vis used in a voltage regulator circuit
as shown in the figure. The minimum
current required to pass through the Zener to
act as a voltage regulator is 10 mA and
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14.

15.

16

17.

18.

maximum allowed current through Zener is
40 mA. The maximum value of R; for Zener
to act as a voltage regulator is

RAg
1V = 6V 2R,
@1000 (4000 (€040 (d)950Q

The expression A(A + B)+ (B + AA) (A + B)
simplifies to

(@) A+B (b) AB c)A+B [d)A+EB

Given, the percentage error in the

measurements of 4, B,C and D are

respectively, 4% 2%, 3% and 1%. The relative
1

A'B3
error in £ = 3 15
cD?
127 127 127 127

=% [b)—=—% —% (d—%
@ = ®) = €)= Che

The entropy S of a black hole can be written
as §=pkgA, where kg is the Bolizmann
constant and 4 is the area of the black hole.
Then, p has dimension of

@[] () ML*T™)

(c) [L‘z] (d) Dimensionless

The kinetic energy (E;) of a particle moving
along X-axis varies with its position (x) as
shown in the figure. The force acting on the
particle at x =10 m is

Ed)
PILY S _
S O T S
0 1 & 0 12 - X(m) .
@5IN  (bjzero  (©)975IN (d)-5i N
¥
/k%\
Y A
o/ X

A particle is moving in an elliptical orbit as
shown in figure. If p, L and r denote the
linear momentum, angular momentum and
position vector of the particle (from focus 0)
respectively at a point 4, then the direction of
o=pxLisalong
(&) + ve X-axis

(c) + ve Y-axis

(b) — ve X-axis
(d) — ve Y-axis

19. A particle is subjected to two simple

harmonic motions in the same direction
having equal amplitudes and equal
frequency. If the resultant amplitude is equal
to the amplitude of the individual motion,
the phase difference @) between the two
motions is

[a]ﬁ:% )3

4%
=

r\}|;'|m|

(C)d=mn d) 6=

20. A body of mass m is thrown with velocity u

from the origin of a co-ordinate axes at an
angle g with the horizon. The magnitude of
the angular momentum of the particle about
the origin at time  when it is at the
maximum height of the trajectory is
proportional to

(a) u b)u?

e u? (d) independent of u

21. Three particles, each of mass s grams

situated at the vertices of an equilateral AABC
of side g cm {as shown in the figure). The
moment of inertia of the system about a line
AX perpendicular 1o AB and in the plane of
AEBC in g-cm” units will be

X
AC

B

.11'1}!i| Y

(a) 2 ma? ®) Eamaz

3 2 5 2

c) Zma d) Zma
() 3 id) 2
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22

23

24,

25,

26.

A body of mass m is thrown vertically
upward with speed N v., where v, is the
escape velocity of a body from earth surface.
The final velocity of the body is

(a) zero (bB) 2v,

() V3 v, (d) V2 v,

If a string, suspended from the ceiling is
given a downward force F, its length
becomes L, its length is L, if the downward
force is F,. What is its actual length?

(@ % ©) JL Lo

(d) F2L1 - F1J_2
F-F

() Rl + RL;
F+F
27 drops of mercury coalese to form a bigger
drop. What is the relative increase in surface

energy?

3 2
= b) =
@3 0) 3

2
- d) 8
©-3 (d)

Certain amount of an ideal gas is taken from
its initial state 1 to final state 4 through the
paths 1 = 2 — 3 — 4 as shown in figure.
AE,CD, EF are all isotherms. If v, is the most
probable speed of the molecules. Then,

{@vp atd=vyatd>vyat2>v, at 1
(b Vo at3:>l.fﬂ 311}vﬂ ats > v, atd
{e)vp at3> v, al2> v, atd> v, at1

(d)vp at2 =v, at3> v, atl1>v, at4

Consider a thermodynamic process, where
internal energy U = Ap”V (A = constant). If
the process is performed adiabatically, then
(a) Ap®(V + 1) = constant

(b) (Ap + 17V = canstant

(c) (Ao + 1V? = constant

(d = constant

o+ 1y

27. One mole of a diatomic ideal gas undergoes a

process shown in p-V diagram. The total heat
given to the gas (In2=07)is

20

(8) 25p,V, (b) 390, Y, ()11, V, (d) 1.4 By,

28. Two charges, each equal to — g are kept at

(—a,0)and {a,0). A charge g is placed at the
origin. If g is given a small displacement
along y-direction, the force acting on g is
proportional to

@y o-y ©F @-1
¥ ¥

A neutral conducting solid sphere of radius R
has two spherical cavities of radius ¢ and bas
shown in the figure above. Centre to centre
distance between two cavities is ¢. ¢, and g
charges are placed at the centres of cavities,
respectively. The force between g, and g, is
1 1 1 1

(@) —— 9o ©) ——ade( =+ =

dne;, ¢ dme, a b
(c) zero (d) Insufficient data

Consider two concentric conducting sphere
of radii R and 2R, respectively. The inner
sphere is given a charge + ). The other sphere

is grounded. The potential at r= Z—R is

1 0
a) — = zaro
[ 4me, GA ®)
(0 ——22 @ —9
4mey 3R dmeg R
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Category-II (Q. Nos. 31 to 35)

Carry 2 marks each and only one option is
correct. In case of incorrect answer or any
combination of more than one answer, 1/2 mark

will be deducted.

31. A horizontal semi-circular wire of radius ris
connected to battery through two similar
springs X and ¥ to an electric cell, which
sends current I through it. A vertically
downward uniform magnetic field B is
applied on the wire, as shown in the figure.

What is the force acting on each spring?

(@) 2 w8l (b) %m‘ﬂl
(c) BIr d) 28ir
32. Find the equivalent capacitance between A
and B of the following arrangement.
c|Cc C
A—r] |:|—{ H—s

@c ib) 3C

2C 3C
£) —= ) ==
(c) 3 (d) >

33. A golf ball of mass 50 gm placed on a tee, is
struck by a golf-club. The speed of the golf
ball as it leaves the tee is 1000mys, the time of
contact on the ball is 0.02 s. If the force
decreases to zero linearly with time, then the
force at the beginning of the contact is

{a) 100 N (b) 200 N

{c) 250 N (d) 500 N

34.

Three concentric metallic shells A,B and C of
radii a, band ¢ (@ < b < ¢) have surface charge
densities + g, — o and + g, respectively. The
potential of shell B is

35.

One mole of an ideal monoatomic gas

expands along the polytrope pV* = constant

from ¥ to V5 at a constant pressure p,. The

temperature during the process is such that
. 3R

maolar specific heat ©,, = = The total heat

absorbed during the process can be expressed
as
-LI.-Z
(a) p,b’[£+1] ) ,q'u’[L-i]
1 Ilv"22 1 .Lll,zz
'U-!!
(© pr"*‘?[];—g - 1]

2

¥
of-)

2

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

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 i1s marked,
then score = 2 x number of correct answers
marked + actual number of correct answers. If
any wrong option is marked or if any
combination including a wrong option is marked,
the answer will be considered wrong but there is
no negative marking for the same and zero marks

will be awarded.
36.

O
@b®i ——— W
s o
» ® ®:

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




37.

38.

As shown in figure, a rectangular loop of

length @ and width b and made of a

conducting material of uniform cross-section

is kept in a horizontal plane, where a

uniform magnetic field of intensity B is

acting vertically downward. Resistance per

unit length of the loop is & Q/m. If the loop is

pulled with uniform velocity v in horizontal

direction, which of the following statement

isfare true?

_ 8w

A2b + 2a)

(b) Current will be in clockwise direction, looking
fram the top.

() V, — Vg =V} — V. where Vis the potential.

{d) There cannat be any induction in part SA.

{a) Current in the loop I =

A sample of hydrogen atom in its ground

state is radiated with photons of 10.2 eV

energies. The radiation from the sample is

absorbed by excited ionised He™. Then, which

of the following statement/s isfare true?

{g) He* electron moves fromn=21lon= 4

(o) IntheHe™ emission spectra, there will be 6 lines.

{c) Smallest wavelength of He® spectrum is
obtained when transition taken place fromn = 4
lon=13

{d) He* electron moves fromn=21on= 3

A particle is moving in x-y plane according
tor = bcosm i + bsinw j, where w is constant.

Which of the following statement(s) isfare
true?

(a) £ is a constant, where E is the total energy of
i1}

the particle.

(b) The trajectory of the particle in x-yplans isa
circle.

() Ina,-a, plane, trajectory of the particle is an
ellipse (a,, a, denotes the components of
acceleration

(d) a=w’v

39.

(0] —

Two wires A and B of same length are made

of same material. Load (F) wersus elongation

{x) graph for these two wires is shown in the

figure. Then, which of the following

statement(s) isfare true?

(a) The cross-sectional area of A is greater than
that of B.

(b) Young's modulus of A is greater than Young's
modulus of B.

(c) The cross-sectional area of B is greater than
that of A

(d) Young's modulus of both A and B are same.
E

Aun

] e

A hemisphere of radius R is placed in a

uniform electric field E, so that its axis is

parallel to the field. Which of the following

statement(s) is/are true?

(&) Flux through the curved surface of hemisphere
is mRZE.

(b} Flux through the circular surface of hemisphere
is mA°E .

(c) Total flux enclosed is zero.

(d) Work done in moving a point chargeq from A
o Bvia the path ACE depends upon R.
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[ Chemistry]

Category-I (Q. Nos. 41 to 70)

Carry 1 mark each and only one option is
correct. In case of incorrect answer or any
combination of more than one answer, 1/4 mark

will be deducted.

41. A sample of MgCO, is dissolved in dil. HCL

and the solution is neutralised with ammonia
and buffered with NH,Cl/NH,OH. Disodium
hydrogen phosphate reagent is added to the
resulting solution. A white precipitate is
formed. What is the formula of the
precipitate?

{a) Mg, (FO,), (b) Mg{NH, }PO,,
{c) MgHFO, (d) Mg,P,0,
42. XeF, NO, HCN,CIO,,CO,
Identify the non-linear molecule-pair from
the above mentioned molecules.
(a) XeF,, CIO, (b) CO,, NO,
{c) HCN, NO, {d) CID,, NO,
43. The number of atoms in body centred and

face centred cubic unit cell respectively are
(a) 2and 4 (b)4and3
(c)1and2 (d) 4 and &

44. The number of unpaired electrons in Mn™*
ion is
{a) 2 {b) 3 i) 5 (d&

45. The average speed of H, at TTK is equal to
that of O, at T,K. The ratio T, : T; is
(@1:6 (©16:1 ()14 (d1:1

46. Sodium nitroprusside is

(a)Na [Fe(CN).;NO,] (b} Na,[Fe(CN).NO]
(€)Nag[Fe(CN);NO]  (d) Na ,[Fe(CN);NO;]

47. Choose the correct statement for the

[Ni{CN},J*~ complex ion (Atomic number of

Ni=28).

(a) The complex is square planar and
paramagnetic.

() The complex is tetrahedral and diamagnetic.

(c) The complex is square planar and diamagnetic.

(d) The complex is tetrahedral and paramagnetic.

48. The boiling point of the water is higher than
liquid HF. The reason is that
(a) hydrogen bonds are stronger in water
() hydrogen bonds are stronger in HF
(c) hydrogen bonds are larger in number in HF
(d) hydrogen bonds are larger in number in water

49. The metal-pair that can produce nascent
hydrogen in alkaline medium is
(&) Zn, Al (b) Fe,Ni
(c) Al Mg {d) Mg, Zn
50. The correct bond order of B—F bond in BF,
molecule is
1
a1 1=
E)] (o) 5
1
c) 2 d) 1=
(c) () 3
51. Which of the following is radioactive?
(a) Hydrogen
() Deuterium
(c) Tritium
(d) Mone of the above
52. The correct order of acidity of the following

hydra acids is

(&) HF = HCI = HBr = HI
(B) HF = HCI = HBr = HI
(€) HF < HCl = HBr = HI
(d) HF = HCI < HBr = HI

53. To a solution of colourless sodium salt, a
solution of lead nitrate was added to have a
white precipitate which dissolves in warm
water and reprecipitates on cooling. Which of
the following acid radical is present in the
salt?
(&) CIm
(c)s*

(b) SOZ-
() NO3

54. Oxidation states of Cr in K ,Cr,0. and CrO,

are, respectively

(a) +6+5

(b) +6.+10

[c)+6+6

(d) Mone of the above
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55. The correct order of relative stability for the
given free radicals is

/H /H COOEt
Hee—C c—¢C c—C
¢ ~ k ~ k Y
| H 1] MICHg)2 il MN(CHg)s
(a) W=1=1l (B) = 1=1
fcplll=1=1 (dyim=1a=1
=] e
56. CH, H,C, — CHOCH,
(1) (2)
Hybridisation of the negative carbons in (1)
and (2) are
(a) sp” and sp® (b) sp° and sp®
(c) both sp? (d) both sp?
57 Me H
H OH Me —
J:::,r'D Me
C H OH G
-y .
H (I: H H
| Me ]

The correct relationship between molecules 1
and II is

(a) emantiomer
(c) diastereomer

(b) homomes
(d) constitutional isomer

58. The enol form in which ethyl-3-oxobutanoate
exists is
(IJH
(a) H,C=C—CH,COLC.Hs
OH

c H
(0) HC " S

|
CO:CH;
OH

C COLC.H
() HC~™ S

59. How many monobrominated product(s)
{including stereoisomers) would form in the
free radical bromination of #-butane?

(a) 2 (b) 1 c)3 (d) 4

60. What is the correct order of acidity of
salicylic acid, 4-hydroxybenzoic acid, and
2, 6-dihydroxybenzoic acid?

(a) 2, 6-dihydroxybenzoic acid > Salicylic acid =
4-hydroxybenzoic acid

(b) 2, 6-dihydroxybenzoic acid > 4-hydroxybenzoic
acid = salicylic acid

(c) Salicylic acid = 2, 6-dihydroxybenzoic acid =
4-hydroxybenzoic acid

(d) Salicylic acid = 4-tydroxybenzoic acid >
2, 6-dihydraxybenzoic acid

61

How much solid oxalic acid {molecular weight
=126) has to be weighed to prepare 100 mL
exactly 0.1 N oxalic acid solution in water?
(@)1.26g (b)0.126g (c)0.63g (d)0.063g

62. The major product of the following reaction is
F,C—CH = CH, + HBr —

(2) F3C—CH, —CH,Br
(b) F,C—CH(Br}—CH,
) F; ? —CH(F}—CH,

Br
(d) F,CH—CH—CH.F

Br
63. The correct order of relative stability of the
given conformers of #-butane is

CH, CH,
H CH, H H
H H H H
H CH,
[ I

CH
CH, : y
H H
H
i
@) 1l > 1= =11
(€1 > 1= Il () 1= = I
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64. CH, )+ %Dﬂgi — 6C0,(9) + 3H,0()

Benzene burns in oxygen according to the
above equation. What is the volume of
oxygen (at STP) needed for complete
combustion of 39 g of liquid benzene?

(a) 11.2L b)22.4 L

(c)84L (cf) 168 L

65. Avogadro’s law is valid for
(a) all gases
(b) ideal gas
(c) van der Waals' gas
(d) real gas

66. A metal (M) forms two oxides. The ratio
M : O (by weight) in the two oxides are 25 :4
and 25 : 6. The minimum value of atomic
mass of M is
(a) 50 (b) 100

(c) 150 (d) 200

67. The de-Broglie wavelength (L) for electron {g),
proton (p) and He™ ion (o) are in the

following order. Speed of ¢, p and o are the

same.
([Ao=p=e ble=p=>o
[cleza=p o< p>e

68. 1 mL of water has 25 drops. Let N, be the

Avogadro number. What is the number of
molecules present in 1 drop of water?
{Density of water =1 g/mL)

002 18
(a) T-Nu fb]ENn
25 004
=N, d) —N,
{':]'18 o (d) 5 0

69. In Bohr model of atom, radius of hydrogen
atom in ground state is 5 and radius of He*
ion in ground state is r, . Which of the
following is correct?

(a) 1 =
I
b)L=
()

|mﬁ - |h;-\ o

M| = = 2=

(d)

h

70. Which one of the following is the correct set
of four quantum numbers (n, I, m, s)?

) ez

(@) [30,—1,+ E)
1 {d;[a,z,—a+21]

cq[at—z—g]

Category-II (Q. Nos. 710 75)

Carry 2 marks each and only one option is
correct. In case of incorrect answer or any
combination of more than one answer, 1/2 mark
will be deducted.

71. Let (C )y, is the rm.s. speed of H; at 150 K.

At what temperature, the most probable
speed of helium [{C ;) | will be half of

‘Cmn:l{z?
(a) 75 K b) 1125K
(€) 225 K (d) 900 K

72. The correct pair of electron affinity order is
(@ O=8F=Cl 0O=5Cl=F
eS=0F=Cl Ms=0Cl=F

73. The product of the following reaction is
Cl Br
\@f 1. MgELO (dry)

2. d-chiorobanzaldabnyde
3. ag. NHO

C
(a)

cl

B
(6)

=

FE

Cl

Cl
(c)
Br

(d)

C Ci
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74. The product of the following hydrogenation
reaction is

O oy, . Catabst

, ==
(Teaw) " and prsure

(1 eqv)

(a) O (b) +

(1 eqv) (0.33 eqv) (0.66 eqv)
(c) - id) @

[0.66 eqw) (0.33 eqgv) {1 eqv)

75. Pick the correct statement.
(a) Relative lowering of vapour pressure is
independeant of T.
(b) Osmotic pressure always depends on the
nature of solute.

(c) Elevation of boiling point is independent of
nature of the solvent.

(d) Lowering of freezing point is proporional to the
molar concentration of solute.

Category-III (Q.Nos. 76 to 80)

Carry 2 marks each and one or more option(s)
is/are correct. If all correct answers are not
marked and no incorrect answer is marked,

76.

~
]

79.

10

During the preparation of NH, in Haber’s

process,the promoter(s) used isfare
(a) P10,

{b) Mo

(€) Mix of AlLD, and K, O

(d) Fe and Mn

The correct statement(s) about B,H, is/are

{a) all B atoms are sp® hybridised.
(b) it is paramagnetic

(c) it contains 3C - 42~ bonding

(d) there are two types of H present

Which of the following would produce
enantiomeric products when reacted with
methyl magnesium iodide?

(a) Benzaldehyde (b) Propiophenone
(c) Acetone (d) Acetaldehyde

o CH,
CH,

The above conversion can be carried out by,
(a) Zn-Hgfconc. HCI

(b) i. H,NMH, ii. NaOH in ethylene glycol, A

{€) i. HSCH,CH.SH /H® ii.H, /Ni

(d) bromine water

then score =2 x number of correct answers g9, which of the statement are incorrect?

marked + actual number of correct answers. It
any wrong option is marked or if any
combination including a wrong option is
marked, the answer will be considered wrong,
but there is no negative marking for the same
and zero mark will be awarded.

(a) pH of a solution of salt of strong acid and weak
base is less than 7.

(b) pH of solution of a weak acid and weak base is
basic, ifK, <K, .

(€) pH of an agueous solution of 1078M HCl s 8.

(d) Conjugate acid of NHZ is NH;.
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[ Mathematics ]

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

Carry 1 marks each and only one option is
correct. In case of incorrect answer or any
combination of more than one answer, 1/4 mark
will be deducted.

1. The values of a, b, ¢ for which the function
[sinfa + )x + sinx .

=0
x
fix)= x=0 is continuous
2 12
{x + bx~)y X x>0
bx'?
at x =0, are
@a=Sb-Sec=l
2 2 2
(b) a=- g.c = g b is arbitrary non-zero real
number
(c) a=—§.b=—g.c=é
2 2 2
a=-2beR-{0Lc=0

3Ix —x°

2. Domain of y = lnng is

(a) x=1 (b) 2« x 1< x=<2 (d)2<x<3

3. Let fix) = ay + ay| x| + a;| x]* + a3 x]?, where
dy.d,,d,,dy are real constants. Then, fx)is
differentiable at x =0
(a) whatever be ag, a,, 2, ag
(b) for no values of a,, &,, &, a5
(c)onlyifa =0
(dyonlyifa =0,a;=0

4 1fy= ¢4 % then

(@ (+ )y + @x -1y =0
(B) {1+ %)y + 22y =0

© -z -y =0

(A (1+ £2)ys + 3xy + dy=0

5. ]im[lln l+x]is
=0l x 1—x
(a) 1/2
{c) 1

(b) 0
(d) does not exist

6. Let f:[a, b]— R be continuous in[a, b],

differentiable in {a, k) and fla)=0 = f(}).

Then,

(@) there exists at least one pointc e (a, b)for
which fie) = flz)

() F{x) =f(x) does not hold at any point of (8, b)

(c) at every point of (a, b), F(x) > f(x)

(d) at every point of (&, b). F{x)< f(x)

7.1= ICGS{]I‘I x)dx. Then, I is equal to
(a) g{cosﬂnxh sinflnx)} + ¢
(b) x*{cos(Inx) —sininx)} + ¢
(c) x° sin(inx) + ¢
(d) xcoz(lnx) + ¢
(¢ denotes constant of integration)
8. Let f be derivable in[0,1], then
(a) there exists ¢ e (0,1) such that
c
[flx)ax = (1-c)iie)
0

(b) tpere does not exist any pointd e (0, 1) for which
jf{x)m =(1-d) fid)
[i]

L=

(c) _I'f{x}dx does not exist, for anye € (0, 1)
g

(d) J'rcx}m is independent ofc, ¢ & (0, 1)
o

xlFZ

9. Let [ :ﬂx=§y{f{xn+c.then

1— x?
(a) f(x) = x.g(x) = 2
(B} f(x) = x¥'2 g(x) =sin™" x
() f{x) = fx.g(x) = sin™" x
() f{x) = sin™ x,g(x) = x*2

n/2 sin x

10. The value of :.cm;x] — dx is
o (Cos x4 (sinx) ™
X (b) O
M 1
|
I d) =
(c) > ( }2

11
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x . a
bicos4r —asindt asind x
11. Let lim I di= -

e 07 # X

[0 X< E} Then, a and b are given by
+

"

{ﬂ}a=2,b=2 m}&=z,b=1
{C}E=—1,b=4 [d}&=2,b=4
12, Let f(x)= _[ et Then, f[g] equals
aff ©-F of o-f
& e @ e
dy [y .
13. fx—+y=x , then | fixy)| is equal to
T o | flay) | is eq
(a) ce™ /2 (b)ce®
{ﬂ} C:EZAZ [d} e l?f-s

where, ¢ is the constant of integration.

14. A curve passes through the point (3, 2) for
which the segment of the tangent line
contained between the coordinate axes is
bisected at the point of contact. The equation

of the curve is

(@y=x*-7
¥

(b) x > +2

(©) xy=6

() +yF -5+ Ty+11=0

15. The solution of cos _v% =g rsiny y g 2siny s

fix)+ ¢ Y = C (C is arbitrary real constant),
where f(x)is equal to

(a) E‘+%x3 [b}e“+%f
-« 1.3 ¢, 1.3

cle™" + —x dje” + —x

(c) > (d) 3

16. The point of contact of the tangent to the
parabola y* = 9.x which passes through the

point (4, 10) and makes an angle 8 with the
positive side of the axis of the parabola
where tanf > 2, is

o (3)

(c) (4. 3)

(b} (4, 6)

0(35)

17.

18.

19.

20.

21.

22,

23.

12

Let f{x)=(x —2)'"(x + 5/**. Then,

(a) f does not have a critical point at x =2

(0) f has a minimum at x =2

(c) f has neither a maximum nor a minimurm at
x=2

(d) f has a maximum at x =2

Ifa=i+j—k b=i-j+kandcis unit
vector perpendicular to a and coplanar with a
and b, then unit vector d perpendicular to
botha andcis

rau:,‘E{zi‘—hﬁ} m}ié{hﬁ}

+ 14 _ i K + L _ K
iC‘.I-:EU 2] + k) l'd‘J—EU k)
If the equation of one tangent to the circle
with centre at 2, —1) from the origin is
3x + y=0, then the equation of the other
tangent through the origin is
(@) 3x— y=0 ) x+ 3y=0
(c)x—3y=0 d)x+2y=0

Area of the figure bounded by the parabola
y +8x=16and y° —24x =48 is

(& %sq units (o) %«J’ﬁ sq Units

©) 18 sq units (@) 22 squnits

3 5
A particle moving in a straight line starts
from rest and the acceleration at any time ¢ is
a — kr*, where a and k are positive constants.
The maximum velocity attained by the
particle is

2 4% BES Ja_3 Ja_s
{BJEJ; ib}EJ; () - (d)2 -

Ifa, b, carein GP and loga — log2b,

log2h— log 3¢, log 3¢ — log a are in AP, then

a, b, ¢ are the lengths of the sides of a triangle
which is

(a) acute angled
(c) right angled

(b) obtuse angled
(d) equilateral

Leta, = (1% + 27 +....17)" and B, = n"(n!). Then,
(@) a, < b,, ¥n

) a, = b, ¥n

(c) &, = b, for infinitely many n

(d) &, < b, ifnis even and a, > b, ifnis odd
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24. The number of zeroes at the end of 100! is
(a) 21 (b) 22
(c) 23 (d) 24

31.

25. 1f|z — 254 =15, then Maximum arg{z) —

Minimum arg(z) is equal to

(a) 2005‘1[2]

(b) 2cm"[%)
(o) EE + cos"'[%]

{d) sin‘{%] - cos“[g]

(arg zis the principal value of argument of ).

32.

If3

26. Ifz=x—ivand z

-2
r_q

0 +q%)
(a) 2
(c) 1

If a, bare odd integers, then the roots of the

=p+iglx.v.p. g€ R),

then is equal to

() -1 i
(d) -2
27.

equation 2ax? + Pa+ Bx + b=0,a #0 are

(a) rational
(c) non-real

(b) irrational

(d) equal 34.

28. There are n white and »n black balls marked 1,
2, 3, .... n. The number of ways in which we
can arrange these balls in a row so that

neighbouring balls are of different colours is

35.

(a) (1P (b) (2n)!
@a)!
(c) 2(n1® @EF
29, Let fin)=2"*", gim)=1+ (n+ 12" for all ne N.
Then,
(a) fim)=>gin)
(D) fin) < gin) 36.

{c) f{n) and g{n) are not comparable
(d) fin)= g(n) if nis even and fin)< g(n)if nis odd
30. A is a set containing # elements. F and Q are

two subsets of A . Then, the number of ways
of choosing P and Q so that PnQ=¢is

{a} 22I"I _ann fb} Eﬂ‘

ic) 3" -1 (d) 3°

13

Under which of the following condition(s)
does(do) the system of equations
1 2 4 X 6
21 2 ¥|=|4|possesses (posses)
1 2 fa-4)||z a

unique solution?

(a) vaeR
(b)a=8
(c) for all integral values of a
(dya=8
-2 (x=-1> x*

HA(x)=|x-1 x*  (x+1)°| then
x x4+l (x+2>

coefficient of x in A{x)is

(a) 2 b)-2

(e 3 {d)-4
I o 3

Ifp=|1 3 3|isthe adjoint of the3 x3
2 4 4

matrix 4 and det 4 = 4, then o is equal to

(a) 4 iy 11

©)5 (d) 0
11 ]

Ifa= |and 4*"* = 1 then (@ + d)
0 i ¢ d

equals

(@) 1+ i (B} 0 fc) 2 (d) 2018

Let 5, T, U be three non-void sets and
f:8=T.9:T— Uand composed mapping
g- [ :5— U be defined. Let g- f be injective
mapping. Then,

(a) f, g both are injective

(b) neither f nor g is injective

(c) fis obwviously injective

(d) g is obviously injective

For the mapping f: R - {1} — R — {2}, given
by fix)= 2_x1 which of the following is
x —_—

correct?

(a) f is one-one but not onto

(b) fis onto but not one-ane

(c) [ is neither one-one nor onto
(d) fis both one-one and onto
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37. A, B,C are mutually exclusive events such

that P{4) = 3";1, P(B) = ;" and

PiC) = L —EZx_ Then, the set of possible values
of x are in
11
(@ [0.1 ®|33]
12 113
1= dy| <, =
ok efl

38. A determinant is chosen at random from the
set of all determinants of order 2 with
elements 0 or 1 only. The probability that the
determinant chosen is non-zero is

3 3
(@) — ®) 3

5
16 {d}E

1
(c) r

39. If (coto){cotat,) ... (cota,) =1,

0 <oy, 0, ..o, < /2, then the maximum
value of (coso,) (coso,) .. (cosa,) is given by

1 1
- b) — d)1
(a) {]2,, (d)

1
anfz © 5

40. 1f the algebraic sum of the distances from the
points (2, 0), (0, 2) and (1, 1) to a variable
straight line be zero, then the line passes
through fixed point.

(@) (=11 () (1, -1)

(c) (=1-1 (d) (1. 1)

41. The side Ap of AABC is fixed and is of length
2a units. The vertex moves in the plane such
that the vertical angle is always constant and
is o Let X -axis be along AE and the origin be
at A. Then, the locus of the vertex is
(a) ¥ + y® + 2axsino + a%cosa =0
(b) ¥ + y* —2ax - 2aycote =0
(©) ¥* + * —2axcoso—a” =0
(d) ¥ + y* — axsina —aycosc =0

42. 1f the sum of the distances of a point from

two perpendicular lines in a plane is 1 unit,

then its locus is

(a) a square

(b) a circle

(c) a straight line

(d) two intersecting lines

14

43. A line passes through the point (—1,1) and
makes an angle sin™ [%] in the positive

direction of X -axis. If this line meets the
curve x° =4y —9 at Aand B, then | AB| is
equal to

4 5 3 . 5
a) = unit = units e} Sunit  (d) = units
(a) : fb]'4 {15 ( ]'3

44. Two circles
S=pxt+py’ +29°x+2f y+d=0and
S,=x>+y* +29x +2fy +d"=0have a
common chord PQ. The equation of PQis

()5, -S,=0 ©)S, +S,=0
(€)S, - pS,=0 (d)S, + pS, =0
45, Let P(3sech, 2tan®) and Q3sec d, 2 tand) be
2 Jr,1

two points on FREY =1 such that

0+ o= ;,0 <B,¢< ; Then, the ordinate of

the point of intersection of the normals at P
and Qis

13 13 5 5
S by — 2 =2 dy ==
(a) = (b) > f012 (d) >
46. Let P be a point on (2, 0) and @ be a variable
point on (y —6)7 =2(x — 4). Then, the locus of
mid-point of PQis
(@) y° + x+By+12=0 (b)Y’ —x+ By+12=0
By + x—6By+12=0 ([d)y¥ -x—-6y+12=0
47. ARis a chord of a parabola y* = 4ax, {a > 0)

with vertex A. EC is drawn perpendicular to
AB meeting the axis at C. The projection of
BC on the axis of the parabola is

(@)a unit  (b)2aunits (c) Baunits (d) 4aunits

48. AEis a variable chord of the ellipse
2 2z
x_z - {?= L If AE subtends a right angle at
a

the origin 0, then

1
+ equals
04*  oB*

1.1 1 1
O e

(€) a® + b2 (d) a® - 6%
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49. The equation of the plane through the 55. If ot is a unit vector, =i + }— k, i =i+k,
intersection of the planes x + ¥+ 7 =1and ) then the maximum value of [er f y] is
_2x+3y—z+4=[}and parallel to the X -axis @ 3 )3
. CF (@6
(a)y+3z+6=0 b)y+ 3z-6=0 ; .
{c)y-32z+6=0 (d)y-3z-6=0 56. The maximum value of f(x)=¢""" + ¢™*;

50. The line x —2y+4z+4=0,x+y+z-8=0 f;;:'s 0)246
Lr;n;:‘:ect the plane x — y + 27 + 1 =0 at the [C}QE'“E I[d},?e“"‘E
(@) (-2, 51 )2 -5 57. A straight line meers the coordinate axes at 4
€)@ 5-1) (d) (2.5, 1) and B. A circle is circumscribed about the

AQAR, 0 being the origin. If m and n are the
Category-II (Q.Nos. 51 to 65) distances of the tangent to the circle at the

origin from the points A and B respectively,
the diameter of the circle is
(&) m(m + n) ) m+n

Carry 2 marks each and only one option is

correct. In case of incorrect answer or any

combination of more than one answer, 1/2 mark ;

will be deducted. (c) nim + n) (d) E[.rrr + 1)

51. 11 1? the greatest of ] 58. Let the tangent and normal at any point

I = _Fi'_l cos” xdx, I, = _[t'_“msz x dx, P(at*, 2at), (a > 0), on the parabola y* = 4ax
o meet the axis of the parabola at T and G

Lo, L, respectively. Then, the radius of the circle
1= e dx, 1, = [¢* /2dx, then through P, T and G is
0 0 (a) a(i+1%) (o) (1+ %)
o :j; o ;:',24 (©) alt ~t?) (@ (-t
2 +1 59. The value of a for which the sum of the
52. x'-:“':u[ 1L & b]— (@, be R)=0.Then, squares of the roots of the equation
x%—ja —2)x —a —1=0 assumes the least
[@a=0b=1 b)a=1b=-1 value is
a=-1b=1 (da=0b=0 @0 © 1
() 2 id) 3

53. 1f the transformation 7 = log tan reduces
g 60. If x satisfies the inequality

the differential equation log,sx” + (logsx)” <2, then x belongs to

2

d’y @ a4 cocecly S0k 3 1 1
F+COIXE+ 4 ycosec”x =0 into the form {a}(g, 5) o) (E 5]
d'y , 1 1
— = nkis e —.25 dj| —. 25
2 +ky =0, then k is equal to () [5 ] { 3[25 )
::;;4 Egiiz 61. The solution of det(4 — AJ;) =0 be 4 and 8
2 3

54. From the point (-1, - 6), two tangents are and A= [ X y]' Then,
drawn to y* = 4x. Then, the angle between (8) x= 4, y=10 ) x=5 y=8
the two tangents is (€ x=3y=9 dx=-4y=10
(&) /3 (b) mr4 (I, is identity matrix of order 2)

() n/6 (d) n/2
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62. If F;F, and ByF, are two focal chords of the
parabola y* = 4ax then the chords PP, and

P,F, intersect on the

(a) directrix of the parabola

(b) axis of the parabola

(c} latusrectum of the parabola
(d) Y-axis

63. f:X = R X={x|0<x<1}is defined as

2x—1
X)) = —_—
fix)=— ST
(a) f is only injective
(b) Fis only surjective
(c) f is bijective
(d) F is neither injective nor surjgctive

Then,

64.

Let f be a non-negative function defined in
[0, ®/2], f" exists and be continuous for all x

andj«,p’l—{f’u]f ds:Jf:r]. dt and f{0) =
o o

Then,

(&) ﬁ{ ]-czlaﬁd r[_]: !
(L) s )
@f3)<35)<
‘d}’[a]’a =13)>3

P@is a double ordinate of the hyperbola
2 2

A , . .
PR 1 such that AOP is an equilateral

triangle, O being the centre of the hyperbola.
Then, the eccentricity ¢ of the hyperbola

3
1
3
2
3

65.

satisfies.
{a}1<e<% [b}e:z%
e =243 [d}e:%

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 x number of correct answers
marked + actual number of correct answers. If

16

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.

66. From a balloon rising vertically with uniform
velocity v ft/sec a piece of stone is let go. The
height of the balloon above the ground when
the stone reaches the ground afier 4 sec is
[9 =32 fusec’]

(a)2201t  (b) 240t
Let f(x)

(a) f{x) = 0 has at least one real root

(b) f{x) = 0 has no real root

(c) f(x) = 0 has at least one positive root
(d) f{x) = Ohas at least one negative root

() 256t  (d) 260 &t

67. =x? + xsinx — cos x. Then,

Let z; and z; be two non-zero complex

numbers. Then,

(a) Principal value of arg(z,z;) may not be equal to
Principal value of arg 2, + Principal value of
arg z,

(b) Principal value of arg(z, 2, ) = Principal value of
arg z, + Principal value of arg 2,

(€) Principal value of arg(z, f 2;) = Principal value of
arg z, — Principal value of arg z,

(d) Principal value of arg(z, / z,) may not be

argz —argz,
sinficosg  sinfsing  cos@
69. Let A =|cosBcosd  cosBsing  — sin| Then,
sinBsing  sinBcosd 0
(a) Als independent of @ (D) A is independent of &
{c) A s a constant (d) (E'.) =0
ot Jg=%
2
70. Let R and S be two equivalence relations on a

non-void set A . Then,

(a) R w8 iz equivalence relation

() R nS is eguivalence relation
(€) A n S is not equivalence relation
(d) R w S is not equivalence relation

71. Chords of an ellipse are drawn through the
positive end of the minor axis. Their
mid-point lies on
(a) acircle

(c) an ellipse

(b) a parabola
(d) a hyperbola
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72. Consider the equation y — y, =m(x — x,). If m

and x, are fixed and different lines are
drawn for different values of y,, then
(a) the lines will pass through a fixed point
(b) there will be a set of parallel lines

(c) all lines intersect the line x = X

(d) all lines will be: parallel to the line y = x,

73. Let pix) be a polynomial with real

coefficients, pl0)=1and p’(x)> 0 for all x e R.
Then,

(a) p(x)has at least two real roots

(b) p{x)has anly one positive real root

(c) plx) may have neqgative real root

(d) p{x)has infinitely many real roots

74.

75.

17

Twenty metres of wire is available to fence
off a flower bed in the form of a circular
sector. What must the radius of the circle be,
if the area of the flower bed be greatest?

(&) 10m

(b) 4 m

(c) 5m

() & m

The line ¥ = x + 5 touches
() the parabola y* = 20x
(b) the elipse 9x° + 16)° =144

“_y_
(c) the hyperbola 29 - i 1
(d) the circle * + y* =25

[Answers ]
Physics
1. (@ 2. (B) 3. (@) 4. (@ 5. (B) 6. (B) 7. (a 8. (@ 9. () 10. (a)
1.6 |12 | 13, | 14 | 156 | 16 (d 17. (d) 18. () | 19. (b 20. (0)
21, (d) 22, (d) 23, (d) | 24, 0 25. (a) 26. (b) 27.ib) 28. (b) 29, (a) 30. (o)
31. b 32. (B) 33. @0 34, (d) 35. (D) 36. (acd) | 37. (ab) | 38 (ab) | 39. (ad) 40. (ac)
Chemistry
41. (b) | 42, (d) | 43. (&) | 44. (d) 45 (%) 46. (o) 47. i) 43, (d) 449. (a) 50. (d)
51.(d | 52.1b) | 53. (a) | 54. () 55. (d} 56. (d) 57. (b) 58. (d 59. (d 60. (a)
61. (0 | 62 (@) | 63.(a) @64 () | 65 (b} 66. ) | 67. (b) 68. (a) 69. (d) 70. (B)
L) | 72.(0) | 73. (@ | 74. () 75. (a) 76. 0o | 77. (acd) | 78 (ab) | 79. (abo | 80. (bo)
Mathematics
1. (d) 2. (0 3. 0 4.(a) | 5 (0 6. (a) 7. (a) 8. (a) 9. (bl 10. (a)
11. (b} 12, (b) 13. @) 14. {g) | 15. (d) 16. (a) 17. ic) 18. (B} 19. (o 20. (E)
21. () 22, (b) 23. (b)) | 24.(d) | 25. (b 26. (d) 27. 1@ 28. [0 29, (b) 30. (d)
31, (d) 32. (b 33. b 34. (b) | 35. (d) 36. (d) 37.(6) | 38 (b) 39. (a) 40. (d)
41.(b) | 42. (@ | 43. () | 44 (2 | 45. (b) 46. (d) 47. (d) 48. (a) | 49. (0 50. (d)
51.4d) | 52. (@) | 53. () | 54. (d) | 55. (d 56. (c) 57. () 58. (a) | 59. (b) 60. (E)
61.(d) | 62 (& | 63. (0 | 64.(c) | 65. (d 66. (c) 67. acd) | 68. (ad) | 69. (bd) | 70. (B)
. () 72, (bg) | 73, 10) 74, (c) | 75. labo)

Note (%) None of the option is correct.
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[Answer with Explanatinns]

Physics

I. {c) Electric field due to line charge is given by

E= A
2me, d
where, & =linear charge density.
A= %:b g=M
Electric force due to one wire on another wire,
F,=q-E
= ul- L
2meg d
52
- Fy = Iy
2me, d
Now, current due to moving charged wire is given
as
:=_=i|:;¢dn [ y=ﬂj|
dt  dt T
= v
Magnetic force on one wire due to another wire,
F, = ol
2nd

Since, both forces balance each other, thus

Fr =F
AT pg(ha (il L =l=1)
2mey d 2nd
1 )
= =1
Elo
or NS S

yEnlly

dav
2. {b) We know that, E = - —
dr

Thus, electric field from (— 4 to - 2),

__[r0-0)_10_
4-(-2) 2

Electric field from (- Zto 2),

£=—[ 10-10 ]:u
2= 2

Electric field from (2 to 7),

£=—[m‘“]=—2:~1ﬂ:
-7

3. (a) According to the question, given situation can
be represented by the figure below.

From the Lorentz force, we have
F=glvx B
Hence, force is acting directly towards the centre.

Thus, both angular momentum (L) and torque (T)
will have the same direction. i.e. T || L.

4. (a) Given, B= Bn[z—i}l}

a

Force on a current carrying wire is given as

dF =IB-dl

= de:_[;Bﬂ[z—i)(ir
Xr

= F=130J‘[2—£ tx

a

i
3| &
X a
=IBfx - — = mﬂ[_)
“}_K I{II 2

Therefore, the value of kis 1.

(44

. (b) Given, change in flux, dé = 5Wb
Emf due to change in flux is given as
E = ﬂ

dt
Now, it is given that, R =100 £2

= E-dit=5

18
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Thus, current, [ = E: £ 1)
R R
Also, =4 .. (i)
df

where, dy is the charge flowing per unit time.
Thus, from Eqs. (i) and (ii), we have
E _dg E-df

= —— =
R dr R 7
5
= —=dyg = dg=005C
100 i) q

&. (b} At any moment, the phase difference between
current and voltage is given by

X
tan =2L

. m . Lo

Since, voltage leads current by —, thus given circuit
4

will be RL series circuit

an®=X o pox, =wL
R

4
From option (b), B =1k =1000L
A =wl
=100=10 [0 = 100 rad/s]
= 1000£2
Thus, the condition is satisfied. Hence option (b} is
correct.

7. (a) The constant voltage source provides a
constant voltage to the load resistance regardless
of variations or changes, in the load resistance.
For this to happen, the source must have an
internal resistance which is very low as compared
to the resistance of the load.

Le., r<<Ri

&. (a) de-Broglie wavelength of a charged particle
having energy £is given by

= h

Thus, h, =

2m. g
I
2m,E,
L = h
.=
:I.Ilzmng
Since, A, =k, = &, and m, > m, > m,
Thus, we can say

1

_ 1 _ 1
mag 'erES

) ‘J’HEE]

E = Ey > E;

19

9. (c) Intensity at any point on the screen is given by

=41, n:q:rsZE
2
where, I, is the intensity of either wave and ¢ is the
phase difference between two waves.

Phase difference {¢) = 2—“ = path difference
L

=2—Exl=2]'l'
i

I'=4l, cusz[z—x)
2

=4I, cost(m =4, =1
I .
= Iy=— i
°=7 (i)

When path difference is % then

o
¢=___Exi=£
A4 2
I=4fucusz[£ =2]'u=2><i=£
+ 4 2
10. {.‘ﬂli}ivr_'lr'L,r’“—'“‘=i
Lo 1

Let I, and I, be the intensities of interfering waves,

then —NI'E + ﬁbz = Tnax
{'J'E_ IJII Imcin

= +1
I, 4
= ==
L |
I
I_"-+I
1 2 I, 3
= = -— = —_— = —
1 _, 1 L1
I
I 1
or _=—
b 9

11. (c) Given, angular resolution of human eye,
6=58x10""rad

The linear distance between two successive dots in
a printer,
1=222_ 0846 x 102 cm

300
At a distance  cm, the gap ! will subtend an angle
which is given by

g1 _0846x107
6 sgx107

=145%cm
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12, (d) The angular momentum is quantised to even

multiple of i Hence, the quantum numbers that
2n

are allowed aren=2and n=4........ So,

o
>3)

=.16[__

| —

7 4
=|1e{l-1_

4 18
= 2558V

Now, given that, fr =1242MeV-nm
he 1242 eV-nm

Hence, i = =
255eV 255eV
= 487nm
13. (b) Given, V, =10V
V,=6V
Maximum current (I, ) = 40 mA
=40 x 107°A

Minimum current {{_,;,) = 10mA = 10 x 107 A
Maximum value of series resistance R; in the
voltage regulator circuit is given as

R == Y2
rrl:min
__l0-6
10x107
=4000
14. (a) Given expression, A(4 + B) + (B + A4) (4 + E)

=AA+ B+ B+ A A+ B)

=AA+ AB+ AB+ BE + AA+ AR

=A+AB+ BA+ A) [-AA=BE=0and A A= 4]
=A+ AB+ BlA+ A

= Al + B) + B [-A+ A=1]
=A+B [-1+E=1]
15, (c) The percentage error in Z is given as
AZg 424, 1AB AC 3AD
Z A 3B C 2D

=4 x4+ 1—x2+ .’-+Exl
3 ¥

=16+£+ ':II+E

3 2
127

16.

18.

189.

20

(c) Given, § =PBkgA

where, dimensional formula of 5 = [M'L TK ™)
Dimensional formula of k; = MK
Dimensional formula of 4 = |L1]

Thus, [M'L*T2K™ ) =B [M'L*T2K 1LY

= B=IL7]

. (d) According to work-energy theorem, change in

kinetic energy = work done
= force x distance

change in energy
change in distance

Thus, force =

At x =10 m, we have

20—40 s
=——i=-35iN
12— 8

(d} At position A, direction of pis along + ve
¥-axis.

At position A, direction of L is along + ve Z-axis
because L=r x pand r is along + ve X-axis.

Thus, o = px L
=ixk
=— j or —ve Y-axis

(b} According to the question,
]

A=A+ A% + 2440058
— cnsﬁ=—l
2
or a=120°
2
or = —
3
. (€) Maximum height of projectile,
r .3
jo Wsin a ()
29

At maximum height velocity of projectile,
v = noosh
- Momentum at highest point = mucos8
soAngular momentum about origin,
p = mucosd x h
1 sin’
2
_ mu’ cosBsin® @
= —25

= mucost x

= P
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21. {d) Moment of inertia about line AX = ma® + md>

We know that,

sinf@

{8 = 30°%)

B pal=
1

[N - -

ma’ 5
= m:lz + —= —m:lz

4 4
22, (d) Given, initial speed, v=+3 v,
GM

R
At the surface of earth,

Total energy = PE + KE

_ G’ri'm_'_l_mvz

__GMm ”{J—JT]

Gimn 1 3" oM
R 2

_ GMm + 3GMm _ 2oMm
R R R

At infinity, total energy = PE + KE

We know that, v, =

=ﬂ+imvz
2

From the principle of conservation of energy,

AMm _ 1,
=—mv

E 2
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24,

. (d) According to the Hooke's law, for deformation

of string of length I,

LY i)
A i
and in second case,
E AL (i)
A i
From Egs. (i) and (ii), we have
F_A _ -1
F A, I,-1
= (F, — R)l = Kl - R,
. Bl —RL
K=K

{c) Let r be the radius of small mercury drop.
Thus, total volume of 27 drops = 27 x % r’

Total volume of bigger drop = %IRS

. According to given situation,

inj‘i‘3 = 27 xinr"
3

3
= R=3¥
Now, surface energy = surface tension = area
=TxA

Surface energy of 27 drops = T = 27 = (4 nr)
=27 x 4nr'T
Surface energy of bigger drop=T x 4nR
=T x 4r(3r)
=9 x 4nr’T
Increase in surface energy = 9 x 4nr'T— 27 % 4wr’T
=-18x 4T
. Relative increase in surface energy

—ISx4JrrT 2

27 % Anr’T 3

5. (a) For the given isotherm, the temperature of the

curve EF is greater than the curve €D and AB.
As we know that, most probable speed of the
molecule is given as

2RT
M
Thus, the v, at 3 and 4 will be same.

Hence, v, at 3= v, at 4= Vg at 2> v, at 1.

VP‘=

Call 962127069
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26. {b) 7 = Ap”V, A = constant
For adiabatic process, dQ =0
.~ From first law of thermodynamics,

dQ=dU+ dw
dU+dW =0 o did=0)

= dlAP™V) + pdV = 0
= A2 Vdp+ pdV)+ pdv =0
= (Ap”+ pdv + 24pVdp = 0
= (Ap” + pjdv = —2ApVidp
= AV ___pdp

=24V pidp+l)
= dp_ + L ﬂ =0

(Ap+1) 24 v
Integrating on both sides,
= Jmeralvele
Ap+1) 247 vV
= M + I_[n],." =InC
A 24
= In{dp+ 1)+ Inv'? = Inc
= In[¥"}{Ap +1)] = InC
= Viiap+n=cC
= ViAp+ l}z = L (constant)
27. (b) The given process BC is isothermal and AB is

isochoric.
From A to B, we have

Po — 30y
as peT

Hence, Ty = 2T, = 2T,
Qup =AU 5 + Wy = CLAT + 0

5 3
= Que =;R|2Ta - Iﬂi=—};rail’o
(Cy = %anr diatomic gas and p¥ = RT)

From B to C, we have

.-
Qpe = AUpe + Wye = 0 + R(2T,)In 20
ir{l

= 2RT, In2

= 2In3p,V,

Hence, Q. = Qqp + Qg
=(25+ 2In3p,V,
=39 pu ¥y

28, (b) Consider the diagram given below.
¥

-

) {+a,0)
Log ceacecax
0 =g *

E o
-a,0) .« ¥
=20 5 1
-

F
i

When the charge g is displaced momentarily, it

starts oscillating. The net force acting on g is given

by F. = 2Fsinf
2kgxg

¥
hf}fz + az]z Jyz +a
For a == y,we have

2k Jy
Fm:l == :3 or Fm.'l

__ gy

- 3
(W +a%)?

Ll

28. {a) We can find the force between g, and g, by
calculating electric field first.
From Gauss's law,

$E-ds = Condonet  pLgme?= e

£y Ep
(. For cavity a electric field is to be calculated
upto g, )
= E,= T
4n:zucz

Now, force on g, due to g, is given by

F=E,-qy= _“Fu‘ipz
ATE,C

40. (c) Consider the figure given below.

Due to grounding, charge on outer sphere= 0
Now, potential due to inner sphere,
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31. (b) Considering the semi-circular wire of radius r. V=V o+ Vaomiace T Yein

Force acting on it is shown below =V ot + Vi surtoce T V2 surface

(for shell, ¥ =V,
ye L [fr_a+ [T rr_:]

url'm]

N dmgg LB b ¢
__1 loana®  (-o)amp®  (o)anc’]
4I:iﬂ|_ b B c
Let T be the force exerted by each spring. N
- T+ T=IEl =E[“__g,+;]
T = IEl g | b
T =IE-mr (==l = mr) - . 3 _ 3R
r_IBl'l? #5. (b) Given pV”" = C. ¢, -Tn_lmnl
- For polytropic process,
32. (b) Cm pV =
iR R
C=C+ =—t—==FK
c "1-x 2 1-3
ut Heat supplied ((} = nCAT
= T
A D\ C F B =1%Rx({;-T,)=RTL~-T,)
L MNow, As rV = nRT i)
Here, all the three capacitors are connected in pV = RT Fon=1)
parallel. So, equivalent capacitance will be X R= PV _pW
Cul =C+C+C=3C T I
33. (c) Given, initial velocity, u = 0m/s Also, pvi=cC
Final velocity, v = 100 m/s - [E]VS =C [From Eq. (i)]
Mass of ball, m = 50 % 107" kg v
Time of contact = 0025 = vi=C= I Vl.z = Tszz
- 2
Impulse, F = iy — 1 T,= oW
t vi
_ 50 % 107100 - 0y 2 3
- 0.02 Heat supplied () =%[?]V_‘?—Tl]= F’lﬂ[%_l]
_5%100 ! 1 2
2 46, (a, c.d) Given, resistance per unit length of loop
=250N = A Lm
34. (d) Net potential at any point (r = b of shell g {a) Current in the loop, I = E
R
1 =E {~emf E = Blv) 1)
R
We know that,
R o R=h(+ .. (i)
Na + b)
Using Eqs. (i) and (ii), we get
I= Bbv
2a + 2h)
= potential due to shell A+ potential due to shell B + So, option (a) is correct.

potential due to shell C.
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(b

o

Using right hand thumb rule, direction of
current in the loop will be dockwise, looking
from the top.

But as the flux is changing. so according to
Lenz's law, direction of current will be
anti-clockwise.

So, option (b) is incorrect.

{c) Asthe arm PS and QR has same potential, then
Vp = Vg =V — Vg is also same.
S0, option (c) is correct.

(d) As the arm SR is parallel to the velocity. So,
there will not be any current or induction.

So, option (d) is correct.
37. {a, b,)ia) Given, energy of photons =10.2eV

Energy for nth state,

2 1 1
E,=-136Z x[—J—T]

=—116x{32[%—$] frZ=2
=—116x4x[4_1)
16
=—34dx 3
4
=—10.2eV
or E =10.2eV
S0, option (a) is correct.
{b) Number of lines in emission spectra
=aﬂn—ll=4x3=6 [m=4)
2 e

So, option (b) is correct.

{c) For smallest wavelength of He™ spectrum the
final state should be n, = ==

50, option (c) is incorrect.
{d) He"electron cannot jump from n = 2ton = 3as
the energy of photon is less than required.
So, option (d) is incorrect.
34, (a, b) Given, trajectory of the particle,
r=beosati + bsinat
It's component can be written as
X = bcoso (i)
. (1)
Both Eqgs. (i) and {ii) together represent the circle in

x-yplane. Thus, the trajectory of the particle in x-y
plane is circle.

¥ = bsinwt

24

dr

Now, = = m&t—smm!i + cnsu.w:i

5;—2; =- bmzqcnsmfi + sinme‘*j]
=-w’(n
Therefore, a = — w'r
Hence, option (c) and {d) are incorrect.
Energy of the particle in circular motion is given as

]—mmzdz {where, A is the maximum displacement
2

from the centre ), which is constant.

E .
Hence, — is also constant.
m

So, option (a) and (b) are correct.
49. (a.d) Load F can be given as
F= [ﬂ}u
L

where, A =cross-sectional area

¥ =Young's modulus

L=length

Ay = elongation in length.
i.e., Fversus Ax graph is a straight line of slope E
L

(slope) 4 > (slope
[ ¥A ] [ ¥4 ]

— ) [—

LJa L/s
or (A} = (Al
As we know that, they are of same material.
Hence, ¥y =¥,
So, option (a) and (d) are correct.

4. (a, c) According to Gauss’ theorem

Net flux through the surface = Tenciosed
£y

Here, qnmi.um.ﬂl =0

S0, ¢'('|m'ui + ¢('i.rn.|lar =0

surface surface

¢111r\-'\l'd = 7 Pircular
surfsce surface

=—E-§5=— EScosl&0°
=ES i~ cos180° = —1)
= E. nk’ = nk'E
As, electrostartic field is conservative in nature.
So, work done is path independent.
So, option (a) and (c) are correct.
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Chemistry

41. (b) The given reaction take place as follows:

MgCo, —2=289 , MgCl, + H,0 +CO,
Magnesium Magnesium
carbonate chioride
MgCl, + 2NH, + 2H,0 —— Mg(OH), + 2NH,Cl
Magnesium
chloride
Mg(OH), + NaHPO,, +NH,Cl— Mg (NH,) PO,
Magnesium D sodinm While ppl.
bydroxide hydrogen

phosphate +

NH, +H,0 + Nacl
2. The formula of white ppt. is Mg|{NH 4 PO,,.
42. (d) The non-linear molecule pair is Cl0,; and NO,.

The structure of the given molecules are as follows :

(i) XeF, (i} NO {iii) HCN
E N H—C=N
. O’f} \JII:I Linear
tXeg Hent
F
Lincar
{iv) ClO, {v) CO,
"|' oO=Cc=0
O#C x\‘\\o Limsear
Bent

43. (a) Number of atoms in body centred unit cell
= 8 atoms are present at & corners and 1 atom is
present at body centre.

. . 1 1
So, total contribution =8 x —+ 1 % —

1
=l+1=2
Number of atoms in face centred cubic unit cell
= B atoms are present at 8 corners each and & atoms
are present at & faces each atom contributes one
half to unit cell.
1 1

=BxXx—+6x—
3 ¥

Hence, total number of atoms in one face unit cell
=1+ 3=4

44. {c) Atomic number of Mn is 25.
Electronic configuration of Mn = [Ar[3d> 45’
Electronic configuration of Mn™ = [Ar]3d®

There are five X orbitals, each orbital occupied by
single electron. Thus, number of unpaired electrons
is 5.

43.

46.

48,

Mn** =[Ar]3d®

3d orbitals

BRT,

*) Vaglo, = 2
avg' Oy N.'Ma]

BRT

- 1

Wonshuz = KMy,

{given}

8RT, _ | BRY
m Mg, mMy,
LI
2 V32
n_1
T, 16

Hence no option is matched with the answer.

(b} The formula of sodium nitroprusside in
Na,[Fe(CN}.NO|

Hence option (c) is correct.

. (€} Ni** ion has 3¢® outer electronic configuration.

CN™ is a strong field ligand. So, pairing of electron
takes place.

Electronic configuration of [Ni{CN), ]z—

3d i 45 4n !
(LT [T

ICN___CN___CN CN:

dsp?

Therefore, [Ni(CN), [z' is rf.'ipJ hybridisation. As all
the electrons are paired, hence it is diamagnetic.

Geometry of [NI{CN ), s square planar.

CNZ-------TCN

Hence, the option (c) is correct.

{d) Extensive hydrogen bonding is present in
water molecules as compare to HF molecules. It is
due to the presence of twice the hydrogen
bonding than HF. Number of hydrogen bonds,

25
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despite these being individually weaker, thus H,O
has high boiling point than HF.

Hence, option (d) is correct.
49. {a) Only Zn and Al produce nascent hydrogen
with alkaline medium.
Zn + 2NaOH — Na,Zn0, + 2[H]
Al + 2NaOH —— Na,AlD, + 2[H]
50. (d) Bond order
_ Number of bonds present between atoms

Total number of resonance structures
"BF, has three resonance structures.

F® F F
gé [ ] IQ L1 |BE
/
" F{\F F \‘F@‘
So, bond order = 2 =11
3003

S0, the correct option is (d).

51. (c) Tritium is the heaviest and only radicactive
isotope of hydrogen.

52. (b) The stability of these halides decreases down
in the group due to decrease in bond dissociation
enthalpy.

Thus, the correct order of acidity is

HF < HCl < HBEr < HL
5d3. (a) The given reaction take place as follows
2NaCl + Ph{NO,),—— PhCl, L + 2NaND,
Sodinm salt g e (White ppl.)  Sodium mitrate
lead chloride
PbCl, is soluble in hot water and forms white ppt. in
cold condition.

This show that Cl™ acid radical is present in the salt.
54. (c) Oxidation state of Cr in K,Cr0,.

Let the 0.5 of Cr be x.

S0, A+ L+ Ax)+T(-A=0

2+ 2x—-14=0
2y =14-2
12
X=— = x=+6
2

Oxidation of Cris + &
Oxidation state of Cr in CrO;.

In this molecule four oxygen atom present as
peroxide and one oxygen as oxide.

Let the oxidation state of Cr be x in Cr0s.

S0, X+dH-1+1x(—-A=0
Xx—4-2=0
x=+6

26

- Dxidation state of Cris + &
Hence, the correct option is (c).

44, (d) The stability of free radical increases with
increases is order as:

COOCH H
cts—t Lt > CHy— L
N(CHg)s N{CH3)z
= CHE—EH
.,
H
I > 1 =>1

a
456. (d) CH, carbanion has 3 bonding pairs and 1 lone

pair. Its structure is as follows
H

| &
nn\
H H
Hybridisation in sp®
o
In H,C—CHOCH , molecule C is also spt

hybridisation, because it contain 3 bond pairs and

1 lone pair.
57. (b} They both have S-configuration. So, they are
homomers.
@
Me
@
@H OH ® H
@C Me |
Ho @ |l @M
H{ang“\c", HO C/&m
| H
Me @H
58 (c}
Intramolecular
Pt H-band
0 0 0
Je—
)J\/lLO/"‘x : /MG/"\
(Keta) More stable enol
Ethiyl-3-oxo form (8)
butanoate +
iA) o]
H
=
C
FN
C'/ OCaHg
Less stable
(C)
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2. (B) form is more stable than (C) form due the
presence of intramolecular hydrogen bonding.

59. (c) Monobromination of n=butane in form of free
radical take place as follows:

B'Z
CH;—CH; —CH,— CHST CH;— CHy— CHy—CHgy
n-butane |
Br
1-bromobutane

+
H Chiral centre

|~
CHB—('|J— CHy— CHy

Br
* 2- bromobutane

2~ Total product = 3

&0. (a) The acidic strength of an acid increases with
the increase in stability of its conjugate base by
intramolecular hydrogen bonding.

(i) Salicylic acid

o, 0.
% HE
COOH C /
OH (o]
— Ht 4+
Acid Conjugate baze,
stabilised by intramolecular
H-bonding
(ii) 2, 6-dihydroxybenzoic acid
8. A&
COOH SR
HO OH HO oH
—s Ht +
Acid Conjugate base,

stabilized by intramalecular
H-bonding from baoth
the sides

Also, pK, value of 2, 6-dihydroxybenzoic acid is

greater than salicylic acid.

~ It is a stronger acid.

(iii} In 4-hydroxybenzoic acid —OH group show
+R effect.

Thus, it decrease the acidic character
4-hydroxybenzoic acid.

COOH

OH
+ R eftect

.. The acidity order is 2, 6-dihydroxybenzoic acid >
salicylic acid > 4-hydroxybenzoic acid.
1. (c) Given, molecular weight of oxalic acid =126
Volume =100 mL
Normality = 01 N
Mass=7?
We know,
Mass

Normality = Equivalent weight

Volume (Litre)

Maolecular weight

- Equivalent weight =
1 - factor

126 L
= —|n-factor =2 for oxalic acld)
2

ol = Mals;ﬂ — Mass = 01 x 63x 100
63 % 1000
1000
- Mass = 0L63g

62, (a) The given reaction take place as follows:
+
FC—CH=CH, —% FC—CH—CH,
B {Less stable due to
—I effect by —F)

@
+ F;C —EII—cu]

{More stable )
e
e B
F,C— CH,—CH; —— F,C—CH,—CH,
Intermediate |
Br
3-bromo-1,1,

1-influoro propane (Major)

£3. (a) The given conformers of n-butane are
CH CH CH
Ho 7 %cHy H_ J°H CHy 7%y
H H H H H H
H CH, H
| Il 1]
Gauche form Staggered form Gauche form

27
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Staggered form is the most stable form as bulky
methyl group are at 180" from each other and hence
have minimum angular strain. While gauche from
(I and III} are less stable form as bulky methyl
group are closer.

Hence, the order of stability is

II=1=1I

15
64. () CL(l) + —=0alg) — 6COxg) + 3H,0()
78 g of C;H,, required = 1 mole of 0,
2

9g [l mnle] C,H, requires = 15! mole of O,
2 2 2

= _m1 3 ole of O,
4
Volume (L)
224
15 _ Volume
4 224
2 Volume = 84 L (O,)

Muoles =

5. (b) Avagadro's law is valid for ideal gas.
According to Avagadro's law, volume of ideal gas is
directly proportional to number of moles of gas at
constant temperature and pressure.

66. (b) Let the two oxides be M0, and M0,

Let atomic weight of metal, M = a

- For MO,
ratio of weight

2a:16x =25:4 i)
For MO,
ratio of ;A'Eighl

2a:l6y=25:6 (i)
From (i) and (ii), we get

l6x:16y=4:6

S x:y=2:3
. The two oxides may be M0, or M0,
Now, 22 :16x" = 25:4

J=E;‘<|6=|Uﬂ
4

7. (b) de-Broglie equation,
h=—
my
where, A =wavelength
M1 = mass
v = velocity
Fr=Plank’s constant

28

R

nt
We know,
moae >
So, ho=dh, = }‘LH'_"
or expra

8. (a) Number of drops in 1 mL water = 25
- Volume of 1 drop= % mL

.. Mass of water = Density x Volume
=1x L
25

Mass
Molecular mass
1

- Moles of water =

25x 18
.~ Molecules of water = N, x Moles of water
N, _0D2
5x18 9

649, (d) Radius of ‘H" atom in ground state = p

Radius of He™ ion in ground state = r
]

Fos —

£
where, n = principal quantum number
Z = atomic number

n_o4_2 fom =y =1}
n & 1
= n_l
n 2

70. (b) Let principal quantum number = n
The value of azimuthal quantum number
I=0tor-—1).

The value of magnetic quantum number
m=—1[to+ L

Spin quantum number (s) = +

Lot | =

1
2

.. The correct set of quantum number (n, [, 1, 5} is

(4, 1—1—13]

Formn=4,
1=0,1,2,3 1=3

and m=-2-101,+2
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71 lb]fqmlu_,_ ' ’SXRXISO
225

I'ITE]H._'!

fcmp)uc =

(Coghue = 1}2”
r :!IZZSR

T=1125K

72. (b) Electron affinity of 5> 0 and Cl = F. This is so
because of the small size of oxygen and fluorine
(in respective case), due to which they got higher
charge density and thus electronic repulsion
increases when new electron is added.

74. (a) The given reaction take place as follows:

&% &
Cl Br cl MgBr
\@/ 1. MgELLO(dry) \@/
_
Q0
P
C—H
2.
Cl
4-chlorobenzaldehyde
EingO H

: : Cl
Nogo=
Cl

74. (c) The hydrogenation reaction of benzene take
place as follows

Catalyst
—_—
+Hz High lamperature
(1eq) and pressure
Benzene {1 eq)
(1eq)

29

5. {a) (a) Relative lowering of vapour pressure

r nl J

- It is independent of temperature.
- It is a correct statement.

(b} Osmotic pressure does not depends on nature of

solute.

(c) Boiling point is a property of solvent.

- AT, is also dependent on nature of solvent.

- b, c and d are incorrect statements.
76. (b, c) During preparation of NH; in Haber's
process Mo as well as mixture of Al,O, and K ,0
are used as promoters.

=1
=1

. {a.c.d) The structure of B,H, is as follows:
|—> Bridge "H" atom

H H. H — Terminal ‘H' atom

~ All B atoms are sp® hybridised.
It contains two 3.2~ bonds and four 2C - 2¢~
bonds.

InB,H,, two types of H atoms are present Le. bridge
and terminal H atom.

It is diamagnetic as all the electrons are paired.
. Statement a, ¢ and d are correct statements.

. {a. b) The given compound reacts with methyl
magnesium iodide as follows:

RS

Benzaldahyde

D

Ogl
CHamql (I:j' y
|

(E nanllumers]

OMgl Chircal

+
& & { ——pentre

CHghgl
g1
Propiophanans B
(Enantiomers)
As products in a and b reactions have chiral

centre, therefore they produce enantiomeric
products.
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& &t OMagl

_CHMgl |

CHE—C—CHS
Achiral
ﬁj & 5t Omgl
M

CHg—C—t [ 2,
H
Acetaldehyde Achiral

789. {a, b, c) The given reaction is a reduction reaction.

It take place in following ways:

orte

Mathematics
sinfa + 1jx + sinx

i} Zn-Hg/
cane. HC

1. (d) LHL
lim f{x)= lm
=0~ x = 0" x
sinfa + 1) (0 = k) + sin(0 —
(0— Iy

= lim
h=0

[Put x = 0=k when x = 07, then i — 0]
. sinfa + Lk + sinh
= lim —m78M
h=0 h
sinfa + 1)f + Lim
(@ + 1) h=s0 f

= lim@a+1) 5|_n.fr
-
=fa+1)1+1
=at+ 2

lim fix)
root (x + b2 -

lim
x=0* {FI"”'

| Ut by
bh''?

h”z[[l + 3.EJ.f: + )— 1}

bit?

RHL

J.‘Z

}Uz

h—ol.'l

= lim
h=0

=0
and f{0y = C for continuity
LHL= lim_f{x)= RHL
T im f = fio
a+2=0=c¢c
a=—2,c =0 bis arbitrary non-zero real.

118

(i NHZ— NH
(W) NaOH in
ethy‘rens

=Y
Gt

(b, ) For a weak acid and weak base salt solution.
IfK, =K, ie pK,>pK_ thanpH=1/2

{pK, + pK, — pK,) value is less than 7.

- (b) is an incorrect statement.

The pH of 107*M HCl is less than 7.

- Statement (c) is also incorrect.

T
CH3
i)y CHy— SH
Dry HC1

. {c) Given, y = ,|log,, - x
2
To find-Domain
_ 2
Ix—x -0
2
x3-x)=0
xe (0 3
Now,
[ 7]
lngm[ Sx - x le]
2
_n x—-x >1
2
2
= Ix—-x"=z2
= —3x+2=0
(x-Ix—-2=0
= xe[l, 7

. (c) We know

| x]is not differentiable at x = 0
where as,

|xf* is differentiable at x = 0
Also |x]* = x% is differentiable for all real x.
If a, = 0. then

fix) = as| ol + alxf + ag

is differentiable at x = 0 which is possible when
ay =10

30
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4. (a)y= r'“"-l

dy IE,lan x
& 1+ x°
tan~! x -
2 @+ %2 = — =™ 1 (2
- ay _ 1+ x
F] ﬂ-r.rz}l
2 _ lan~ x
oy a2
dx? 1+ x3?
&y 2 dy
= =+ x)=01-2=
1 dx

4. (c) lim
=0 x

which is indeterminant form.
By substitution method,
Put x = cos 26

M =cos" x

= 1—{1:05" x)
2

When x — 0, thcn[ﬁ - £]
4

In{cot?@)*/2
cos28
In(cotd)
cos 20
In |cot
= H—I}TH- cle‘B&l

== lim
B xid

== lim
LEES T

X - cnseczﬂ

cotd
—(sin28) (3

lim

2
===
LER F 5 2

6. {a) Let us assume glxj = ¢ flx)

fric) = flehor

Frlx) — fix) expression gives us following
Fixy= fim=0

e f(x) + e (=1 flx) = 0

d

—e " fix)]=0

a:rl flx]

From the condition and nature of ¢™, we can say
that

(i} glx)is continuous in [a, b]
(i} g(x)is differentiable in (a, b)

=3

{iii) gla) =¢™"fla) = 0and gib) = e Ffib) =0
[ fia) = 0= fib)]

From Rolle’s theorem,

4'ic) = 0 for at least one ¢ € (a, b
= ¢ flg—e floy=0
= fla- fla=0

= [} = flc) for at least one ¢ € {a, b)

[oe™ & 0]

. (d) Let I =Imst1nf]d.r

I=_rcos|nx+_|'_rsin|:h111%cix
= I= xmslntﬂ+Isin{hx}dr
= xms{ln,rl+[x5i1111nx}—_|'_rcostlnr]-l;rir
= 2 = x|cosiInx) + sin{ln x)]
= r=ij[£cnslnxr+ sinlnx]+«¢

. {a) Let fix)=x

Solve by options,
Alternate (A),

[ dr=a-a fio
j‘nix =(l—¢)c
0

o

={l=¢)c

I“"l""'l

c C
—0=l=¢ccor —={-q)
-
cr=2-X
k=2 = 1'=E
3
Which is true.

If alternate Ais true.

=~ B is false vice-versa.
2

For alternate (D), J: rdr="
2

which dependent on ¢ .
Hence, (D) is false.

. (b) [ @ - a7

.H;p — YR

Let x7 %=t
e — g
2

31
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=3J'.[1 -
3
= I= EI dt
B
= I= Esin't.r +c
3
13.
= 1= gsin_L t.rw]l +¢
2 .
= =35[ﬂx}l+ c
Alx) =sin”! x and fix) = "
mi2 cos x)°F .
10. (a) 1, =j {cos x) _ i)
0 {cosx)®™ + (sinx)™"*
Put x = (E - x]
2
%132 SiHXI“I,J N
2= - { - - (11)
0 {sinx)™** + (cosx™*
On adding Eqs. (i) and (ii), we get 14
12 :
A= j’ 1dx
o
= H=pp? =2 u="
2
=X
4
11. (b) Given,
Jdbtcnsttt—nrsi.n‘l{ A asindx
s 3 dl = -1

t X
Differentiating both side w.r.t. x,

by cosdx —asindx _ a{4xcosdx —sindx}
2 - 2

X x
On comparing, we get
b=da
a= L and b =1
4
12. (b) Given, r'"r“zdr
= glcos x) d {cosx) — g(sinx 4 {sin x) I3
dx dx
Hx)
fla [ gt x
d dla)
(x) = i) —(B) — gla)—
fix) =4 =&~ gla==
= f'“"z‘q—sinr] - e"i"l"{cos.t‘]
At x=

&

iy
Cdycosy L =g
}dx

o Dy g L
nE € ¢
- _ el

2
== = =
F
dy . _ . flo
(a) x—+ y=x ——
S
e A fley S _
e, — = x—C = dix) = xdx
a0 T g

Sl _
= L d(xy = | dx

[ =1

2

= logl ] == + ¢
(=)
= fp=et * )

X2

1 ©

& 4

.
MEN

= =
{c) Let the slope of tangent at point P(x, W be m.

Equation of tangent will be (¥ — ) = miX — x)

If ¥=0 then X=x—2 and if X=0 then
m
¥=y-—mx. Since, Plx,y is mid-point of
A[.r—i,[l)andﬂm, ¥ — mx).
ni
x—2X=2¢ and ¥=—Hx
"
y__y
dx x
= j£=—I£=>lng)'=—ng+lugc
¥ x
log xy=log ¢
y=c
Since, the line passing through the point (3, 2}).
=6
The equation of curve is xy = 6
:1-5.ir|_v+ x;!fu'n_r

On separating the variables, we get
cos ye 0 dy = (¢F + x)dx
On integrating both side,
jc&s yesny d‘y:I[r‘ + x%) dx
Let e =
gEny (—cos W dy = di

32
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16.

I7.

—jd!':.t’z +.t‘_
3
= —t=+ s
3
e
= — e = —
3
¥}
= —t - T =
3
x? ;
Ll R e
3
e
Hence, fixy=]e -r?

3

9

{a) Equation of the tangent at any point [T EJ

On the parabola is
2
y=x+ I andit passes through (4, 10)
4

y2=9x
9
==
4
a
¥=mx+ —
"
9 [ 9
= y=mx+ — a=—
4m [ +

Since, it passes through (4, 10)

= 1t]=a1ﬂu'z+l
4am
= L6 — 40m + 9="0
1 9
= m==,=
4" 4

Equation the tangents are

1"=l.r+9 and _v=3x+].
4 4

x—4y+ 36=0
Gx—4y+4=0

a
y=m+ —
m
a Za
touches at | — , —
m

Point of contact are (36, 18) and [i 2}
9

(<) flx)={x— 27 (x + 5™
f'ix}:l'?ix—a“t.r+ azq + 11—317124¥{1+ .325
=(x-2"%x+ 3% {17x + 85+ 24x — 48}

18.

139

=ix-2"x+ 97 (4lx+ 37 =0
- - - -

T T
-5 _ar 2
41
= fix) has neither a maximum nor a minimum at
x=2

{b) Since ¢ is a unit vector coplanar with a and b
Lete=xa + yvb
i+ j-+ yi-j+ i
(x + Wi+ (x = 3] = (x - Nk
Since, cis perpendicular to a.
X+ y+x—y+x—-y=0
Ix=y
Since|e] =1
: (x+ 0+ x- )+ (x- P2 =1
= a0 + - 2%+ - ¥ =1
2 1
= My =1 = x—m
c=4xi—1xfi+ 2k
_2.13, 14
N A
(19 c=%1ﬁ—j+l::]
a=dji+=f23+=13fl
Since, d is perpendicular to a and e.
d-a=0
dy +dy—dy=0
andd-¢=0
2 —dy+dy=0 = 3, =0
dy =0
dy =y
Since |d| =1
&2+ 4 dd =1
d}_=d5=%

Hence,d=:}. 1j + f:]
2

{c) Length of perpendicular from the centre of
circle on tangent = radius of circle.

F= k]-'-'y] = r=i=‘!§
Jor+a) Vo V2

Equation of circle {x — b]z +y- kll = rzqh, b
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Centre points

2
(x =22+ (y+1)° =[F]
2

x2+4—4r+y1+1+2y=2
2

Let the equation of other tangent which is passing
through origin is y =mx

)(2+-cl—n'lx+.-1l'12;vr2+l+2;-:"a.vr=.5 [ ¥ = mix]
2
= x2{1+m2]+1zm—4;x+m_5=u

= {1+nr2]x1+12m—4ix+;=0

Compare with ax? + bx + ¢ = 0, where
a={+m)b=2m-4
5

==

2

and
] 32

= (2n—4 -4l +m)x==0
2

=0

I

11-mz+16—I6m—4x—j—4m'1x§
4t — lom + 16 —10 — 10w = 0
—6m® = 16m+ 6=10

A+ Bn-3=0
(3m—-1)fm+3=0

Im-1=0,

buu

m+ 3=0

m=l,'m=—?-
3

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

—

1ii]|m=]—, y=—x,
3 3

Other tangent 3y—x =0

Iy—-x=0

x=3w=0
20. (b) The given curves are
¥+ 8x=16and y' — 24x = 48
On solving both equations, we get
x=—1and y=+ /24

-~ Required area

= j_f—,”l = xy)dy
Lo

_rE (e
_j_m[:i g]a:;‘J.r

2)}4’)’

_lax e

3
326

3

50 units

21 (a)V=a—ki
d_v=a — kr?
dt

_I'v dv = r {a — kt?)dt
i (1]

3

V= al—i

3

When Vis maxa =0
a-K*=0

- =2
k
Using this in Eq. (i}
Vm”=aﬁ_£'i"j€=5dﬁ
k3 kVE 3 Wk

22, (b) By given condition Jlog 2b — log X]
=loga-log2h + log ¥ —loga

log 3 — log 2k
= Jlog 2b - log X]=0
=3
Also, b7 = ac
o2
—=a
4
da
= (==
9
X 34
2 29 3

i)

34
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29. (b) fim=2"*" - (i)
g =1+ nm+1)2" . (i)

fin f, =2

g =1+ tn-rl}T

> _ fim
2
al = oy +1

n>1, =1

n+1
ﬂt?ﬂ:‘[ 3
firh < gin)

30. (dyLet A= {a,, a,, a;, ... .a,}

1=isn

]flnfu fum

(i)a; e Pand a; €
(iii)a, e Pand a, €
Frd=t

Since, case in favour 3 Le. (ii), (1ii) and (iv).
Total element in A=n

.~ Required number of ways = 3°

(ii)a; e Panda; € Q
livija, e Pand a; € Q

1 2 4 [« 6|
31, (dy|2 1 2 vi=[4
1 2 (a—-44||z i

X+ 2y+4dr=6
+y+ k=4
x+yta—-Hhzr=a
For unique solution, |A4|# 0. then the system is
consistant independent and have unique solution.

a#8

x=2 {x—1b2 x
22 (b jx =1 x? ix+1?
x |x+1]2 {.vr+21|3

Applying B, — R, — R, and Ry — R; — R}, then
x—=23 1x—1]2 i
Ar=| 1 2e=1) (3x?+ 3x+1)

2 4y 6t + 1+

Applying Ry = R; — 2R,, then

(x-2 (x-1° x*
1 2 =1 3+ Ix+1
] 2 6x + 6

33

a4.

35

Expand w.r.t. C, then
Alx)=(x—2{(Zx-D(6x—&—2 (3x¥+ 3x+ 1)}
—1{(x =1y (6x + 6} — 2"}

s Coefficient of xinA{x)=—8+6=-2

1 o
by Pl 3
2 4
For matrix 3 x 3matrix,
|Adj 4| = |aF
|Adj4| =16
= M2=13-od4-6+34-6 =16
= Xi—-6=16
= X=l6+6
22
o=
2
=11
11
{hm=r ]
I_ﬂ i
qros _ 1T k]
C :IIJ
o[t v+
o iJlo i|7lo # |
Then,
oot 1+i] [1 ]
o ijlo & 0 i’
o v i 1] o1+
o ello 1fTlo #
I o1 0o I
3 1 1+f-|
S0, A28 _
[D I-mmj
b
On comparing with A*# = fa 5]
c d'J
S50,a=1
d= (8 _ ylom _ s
Hence, a+ d=1-1=0
f. (dygof : 5= U

gof is injective or {one-one) function:
50, gifi) = gifr,)
flxy) = flxg)

.~ gis obviously injective.
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36 (d) flx=-—2C
x—1

2t 2x-2+2 2{(x-1+2

LRI R xr=1)
_Ax-y 2
(x=1) {x =1)
(y=2(x-1=2
Onio = Co= domain = range
y 1]
_____ {0.2) ______ﬁﬁ
o~

Thus, fis both one-one and onto.

37. (b) Given that the probability of three events are
- -2
P(A) = Jr+1 P(B) = l=x 1= 2x

= PO =

As we know that probability of event lies between 0
and L.

This can be represented as 0< P(x) £ 1. 5o let us use
this theorem for each probability one by one.

For given event A, we have 0 £ P(4) =1
Let us now substitute the value given

H-H}:I i)

3

We get the interval of x from Eq. (i),
pe X1y
3
-1 2
= — = X=E=
3 3
Similarly, for the given event B, we have
0= PFB=1
Let us now substitute the value given.
Let us simplify further to find the interval of x
1=x gy
4

-3=x=1

0< [P{A; =

.. (i)

0=

i
For event ¢

3‘3’-

36

= l-2x<2
= —l*_i x*_il. v
2 2

Now, three mutually exclusive events are
0<€ PlAUBUO ]
- |Probability must be 0 to 1]
P{AwBuwl) = P4 + P{B) + P(0) — F{AnB)
- PIEAC) = PICAA) + PIAABAO
So, probability of intersection any of these event is 0
P{ARE) = P(BA() = FICAA)
= FANBAQ =0
So, the union of events become
PlAUEBUC) = PlA) + P(B) + P(Q)—0—-0—-0
= PAUBULC) = PA) + P(B) + PO

Ix+1  1-x  1-2
< -

0 + =1
3 B 2
0<13—3=12
1_5 = E . Av)
3 3
Finally, we have four inequalities
1 ..
——<=x=Z from Eq.(ii)
3 : [ q.(ii}]
—3=x=l.. [from Eq.{iii)]
1 1 .
——=x==
2_.1'_2.. [from Eq. (iv)]
lex<B [from Eq. (v)]
3 3
Hence, the common of each inequality islﬁ x= L
3 2
(b} Determinant of order 2 will be of the form
A=ad— b
The total number of ways of choosing a, b, ¢ and dis
r*=1a

Now, A # 0if and only if either ad =1
be=0orad=0be=lforad=1lia.d =1
For be = 0 (b, &) = (0, 1), (. O, (0, 0)

So, three cases are there.

Similarly, for ad = 0and be =1

There will be three cases.

- Number of favourable cases =3+ 3=6

So, required probability = % =

o8| w
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39. (a) we know,
(coto ) (cota,)icototy) ... (cota, ) =1
=3 COS0Y COSOL, ... COSOL, = Sinog sing, sino,... sino
Multiply (cosot; cosot,cosoly .... cosit,) both side
(COS0) COSOy ... cnso.,!ll

= (Cos0; Sinoy ) (COS0,S5In,) ... (CosoL, sin, )

1
=> (0050 COSMy ... msum}l = ?

(sinde,) (sina,) . (sinde,)
1

= (COS0L COSOLy ... cnsn.nlz*_: —

F

e

=5 COS, COSOly ... COSOL, < >
Thus, the maximum value of

|
(cosoty , COSO, ... COSOL,) 152"_

f 2

40. (d) Let the equation of the line be ax + by +c =
According to the given condition, we have
| M+ | | A+ I |:I’+!?+f|={]

- +
|-.lra_2+ bzl |-Ja2+ EJJI |J.zz+ !:'z|

- % A+ _|_[ b+ ]+[.2+EJ+:]=D
-vfal + bt -.||r.z2+ B 1"4:2 + b2

= a+c+2h+c+a+b+ec=0
= a+ 3+ k=0
= a+b+c=0

Comparing the lineax+ by+c=0anda+ b+c=0
and get the fixed point.
~.The required fixed pointis {1, 1).

41. (b)Let AC= EC=r
¥
D
r Cla, r cose)=(a, a coto)
i
B
A0,0) £ [22.0) .
—F i —
Now, from AACE
rsino = a

r=d Ccoseco
= Now, again in AACE

CE = roosil = (@cosecnt) coso = acolo

Now locus of the vertex will be a circle with radius
r = acosecet and cetnre Cla, a cotot)

~ Required locus is

(x —a)J + (¥ —dcot u}z = a’cosec
1+ at = 2ax + _;rz + a*cot’on — 2aycoto
= a’cosec’n

= xz+y2—l1x—}ayculnt=ﬂ

42, (c) Let the locus of a point in a plane be P(h, k).

¥
At Plh k)
K'e X
vl B
According to the question,
|PA|+|PBI=1
= ||+ k=1

Hence, locus of a point is [xH|y=1
which represents the straight line.

42, (b) Let® =sin™' 2
3
= sinf = 2 = tanf = 3
5 4
So, equation of the line passes through (- 1, 1) with
slopeiisy—l =[E]i.r +1)
4 4
I—4y+7=0
Which meets the curve x° =4y -9 at points for
which ix—[.r"‘+ 9+ T=00rx’ —3x+2=0
= x =1, 2and the coordinates anare[l,E)and of
4
B arc(l E}
4
13 10y _ 5
S0, that |AB| = _|(2-1)" + ('_ - _] = 2 units
4 4 4
44. (c) We know that,
The equation of common chord of two circles
S=x'+ P+ 2+ fp+c=0
and 5" =x" + y* + 2¢'x + 2y + " = Dis
Zg—gV+ 20 = +c=c"=0
ie 5-8=0
445. (b) An equation of the normal at P is

Ixcos + ycotl =9+ 4
3x + xycosech =13sech
An equation of normal at Q) is
3x + 2y cosecd = 13secd
On subtracting Eq. (ii) from Eq. (i}, we get

=

i)

... (i)

37
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2y [cosech — cosect] =13 (sect — secd)]
= 2y [cosech — secl] = 13{sect — cosecd) ]

o5

B
2

46. (d) Let the coordinates of Qbe (1, &)
and o and f be the mid-point of PQ.

Then,
2+ h
=
2
h=I2on-2
0+ k
and =
ﬁ 2
k=23
Since, ch,kﬂiesunty—ﬂJ =Ax—4
= k—6"=2Ah-1 i)

Put the value of hand kin Eq. (i}
iB-6'=A2a-2-9

= 4p-3' =226
= B-H=2a-3
= B+ 9-6p=0~3

a-f+6f-12=0
. The locus of (k, kjis x — y* + 6y —12=0

47, (d) We know that,

¥
Bix, y)

| (90° - 6)
¥

B x

X—3 D c %
y2=Adax
In A4BD, we have

tanfl = 2 (i)

x

In ABCD, we have tan(20° — @) = 2
cD

CDEyMnEsL [by using Eq. {i}]
x
cp=3 _ 44 [y = dax]
X

48, (a) Suppose 08 makes an angle @with the positive
direction of the X-axis, then 04 makes an angle of

a8+ ;with the positive direction of the X-axis.

LY

Let 04 = and OF = r, coordinates of A and B are
{=r, sinfl, f cos®) and (r, cosd, r;sind) respectively.

As Blies on the ellipse

2
x—- + E = 1
PR
rfcuszﬁ 13 5in’9
= : ——-=1
a” b
- 1 _ 1 _ cos’@ | sin’@ (i)
0B’ rzz a b
Similarly, as A lies on the ellipse
L-_1 =sin28 N cos*f (i)
04? rl" a’ s

From Eqs. (i) and (ii), we get
LN S A S
oA o8 a b
49, (c) The equation of the given first plane is
Xx+y+z-=1=0 ... (1)
where (1, 1, 1) are direction ratio of normal to the
plane.
The equation of second plane is
Ix+3y—-z+4=0 ... (ii)
where (2, 3, — 1) are direction ratio of normal to the
second plane.
We know that, the equation of any plane passes
through the intersection of two given planes
ax+ by+cz+ d=0and ayx + by + ¢z + 4, =0is
ax+by+ o+ d+ Moy x+ hy+coz+d)=0..
(i}
where A is arbitrary constant.
Here,a=1,b=1, c=1,d=-1
=2, =3 ==-1d =4
Putting these values in Eq. (iii), we get
x+y+z7-1+2x+3y—-z+4H=0

M +AR)+M+ I+l - -1+ 4h=0 . (iv)
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It is given that the plane (iv) is parallel to the

X-axis, then the plane (iv) is perpendicular to the

¥Z. plane. Therefore, the normal of the plane (iv)

and the ¥Z-plane are also perpendicular to each

other.

Equation of ¥Z plane is x = Die.
I-x+0-y+0-2=0

= I+ )+ 01+ 3+ 01-A)=0

1+X%=0 = f"..=—lE

Put the value nfl:—l—in Eq. (iv), we get

2o (-2 - YooY o
woryf-3)+ F-1-2-0

-yt Xx-6=0
- Required equation of plane=y—- ¥+ 6=0
50. (d) Given, the equations of the line,
X=2y+4:+4=0 A1)
X+ y+z—8=10 ... lii)
and equation of the plane
X=y+X+1=0
Solve Egs. (i), (i) and {iii), we get

.{iii}

x=2, y=5and z =1
Hence, the required point is (2, 5, 1).

2

51. (d) For 0< x <1, we havclxz-r: X< x
2

- -
ie—x°>—x Sothate™ =~

1 _z 1
Hence, j e costxdy > _I' ¢~ cos? xdx.
o [
Also cos?® x < 1, therefore
1 _.2 1 __2 1 _.2
j e costxdrs I e dx{j e Py = I,
o o o

Hence, I, is the greatest integral.

52, (b) lim ["J“LHZ" & —ax—ﬁ]:l}
Pyt X+l
= 1 {x+1]| = _a-b|=0
am=| x4l

= lim [{x+1}— —ax—fr]:l]
X w x+1
= lim

. [{x+1]_[k+ 2—2]]_
Xy x+1

[1[&]] lm (@ + b

x+1 e

lim jax + B =0

X =

a3,

. {d) Equation of tangent to yz =dxisy=mx + —
m

39

= lim|x+1-2+ ]=IM{ﬂ+b}
X = e x+1 X —

= lim (x-1)+0=a lim x+ F
X = T —s

= lim x—1l=a lim x+ &
X = X =

On comparing the above equation, we get
a=1,b=-1

{b) We have, z = log tan[%)

dz _1sect{x/2) _ 1
dy 2tan{x/2) sinx
= &y _dy ﬂr—‘—r:nser:x dy

dr  dz dx dz

woal ) dD)e
.dxz Jil' dx :Il.c dx J dx
dy

d
=—| OOSeC Y — | COSECY
dz

Now, = COSECX

2,
¥ — COSECX COl X Ed—y]cnsecx
dz? dz a'zJ

= IEGSL"C X

Putting these wvalues in the given differential
equation, we have

ﬁ + cot Jrﬂ + 4_vcoscc3x =0
dx? dx

ay dy
= cosec’x _Zz — cosecxootx 2L + cotx
P

.z

cnsecx£+ 4y cosecx =0
dz
4
= mseczx—+4}f] Ozvll—{-r 4y=10

[L

2
On cumparlng%+ ky = 0, then

k=4
1

Since, tangent passes through (-1, — 6

—ﬁ=—m+l_
m

= m’ - 6m—-1=0
On solving above equation, we get
ny = 6l6
m, =—0l6
myhty = 6lo x (— 016)
mym, =-=1
=~ The angle between them is 90° (approx ).
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55. (d) Given,p=i+ j-k
‘r=§+&
So,fe B yl=a-Bxyl
ik
=a-l 1 -l|=ai-2-k|
0 1

=|u|m cost
= Juu] 6 cose
=+l cosb
Maxfe B y]=+6x1=4/6
Hence, max value [a-B-y] = 6
56. (c) We have fix) = &7 + ¢™F

sinx 0% X
& + e .}E.Enr—ulsx

2
I:,sir.ur + eﬂhl’ _£
ze 2

2

£ 4 O =
1
>
Thus, maximum value of fix) is '

57. (b) Let thelinq.'l:h:i+'!l=1
i i

o Aidsfa, Oy, Bis (0, By .

Also, @is (0, 0).

~ Equation of circumcircle to ADAE is
2yt —ax—by=0

Tangent at {0, 0) to the circle is

x-0+ J.r-l]+£j{.t+ﬂ+%1_v+q=0

= ax + by=0
_aa+h0_ a?
-J.z"‘+ » J:Iz-rbl
a-0+ b-h B
n= =
-J:I"' + b? -J::z + b?
2 2
m+ H=i= a2 + bz
at + b*
2
Radius of circle = a—-'-bl
2

Hence, diameter of circle ism + n

58.

0. |

&1.

(a) Tangent at Pis y = x + ar” , which meets axis
at T{- at*, 0. Normal at P is tx + y=2Zat + at®,
which meets axis at G{2a + ar’, 1]

nETPG= l s0 T is diameter of the circle.
2
Equation of circle, is
(x+at’) (x =22 —at) +(y = O} (y= 0) = 0
Ay -2w—attim+ath=0

Here, g=-a
¢ =at*{2a + at?)
f=0
So, radius tn=m
= r=.Jt—a]2+ 0+ d!zl.?d+d!2]
r=afl+ 2" +1*
=.;{1+.r!||
= afl + rz;
. (b) Suppose o, f be the roots of the given equation
Then,

o+pf=a-2andof=—-{a+1)
u2+ﬁz=[u+[3b2—2a|3=|.z—32+ Ha+1)
I}(2+ﬂ2=:lz—2.1+6

=@a-1*+5
o+ pizs
S0, the minimum value of o® + 2 is 5,

which attains ata =1

: 2
b} log x +f10g.r] <3

log25s |logs
2
= 2Lngx+rlugx —ZcﬂrHere,y=IDg'r
2log 5 log 5 t log 5
= _\'z+ y=2<0
= -2 y=]
= —chﬁ‘ﬁil
logs
= —Nog5=logx<logs
= chiii.c.xe[l—.ﬁ]
25 25

23
{leiven,A:[ ] and |A = &, =0
Xy

. 2 3 |1 o
Now, A—Al, = — A
X oy o1

40
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_ 2-% 3

) ox y=i
lA-An|=0
2— A S)J

=0

x y-
= 2=Miy-1)-3x=0
= 2y—2l—.i.y+.i.2—1r=l]
When L =4, then 2y-8—-4y+16-3x=0

== 3x+ 2y—-8=0 e (1)
and when & = 8then 2y —-16 -8y + 64— 3x =0
= X+ 6y—48=0 oo (i)
On solving Eqs. (i) and (ii), we get

x=—4 y=10

&2. (a) Let coordinates of F, be (.z.r.l. 2at, ), then

-2
coordinates of P, are [i1 _"I] .
N4

Similarly, if coordinates of F, are (a3, 2at,).

-
Then, coordinates of P, arc[i, "I].
!_;_ f}_

An equation of the chord R F, is

.r—arf _ y-—2m

a3 —ar  Zaty - 2at,

or Ax + atyly) =t + L2y s (1)
Similarly, the equation of the chord p,F, is

L )=-|Li L)y
Ity I I

Aftx+a@)=—1(t + t)y
Adding Eqs. (i) and (ii), we get
A+ f{t)x+ay=0

e (i)

x+a=0
Therefore, intersection of point PPy and P,P lies on
directrix.
2y —
63. (c) Given, fix) = —— 1 _
1—|2x =1
L‘ 0= x{l.
1+ Xx—1 2
fix) = . 1
_— ., —=x=l
1-2x+1 2
E 0= x{l_
_] 2 2
2ol lea
2-x 2

41

Now, let us draw the graph of above function.

¥

¥

From the above graph it is clear that fix) is one-one
and since the range of f(x) is real number, which
implies that codomain is equal to range.

fix) is one-one and onto both and hence fix) is
bijective.

4. (c) Given, Hi — () dt = [ fioydt, 0< x < %
a o

On differentiating both sides wort. x by using
Leibnitz rule, we get

W=/ 0F =flx)
= So==x -.fl ~Ifixr

fix

=+
- le—r.f{x:f d=xfa
= sln"[ﬂxnl:i X+
Put x = 0=sin ' [fil}]=+ 0+ ¢
= c=sin (=0 [ fioy = 0]

fix)=xsinx

 fis a non-negative function defined in [ll E}
2

fix) =sinx
And we know that, sinx< x, Vx>0

n[l] 1 n[l] 1 r[l] 1
sosinf — |« —andsin) — e —=fl=|< =
2 2 3 3 2 2
15)<!
— = =
3 3
5imi.1arit1.f_{‘[i]qi.1nd f[—z]cg
3 3 3 3

65. (d) Let the coordinates of P be (h, k).
F}= 2k and OF = 0Q= FQ

= 1||h2+k1=2:k = i+ k' =4k

and

= HJ = ?.kz
. kK
= (h, Ky lies on hyperbola ::-ﬂ_z— 3 =1
¥ K
= —_— =1
at
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¥ -a' 1 69. (b,d) Let
= —_—=—=0
ath? k* sinfcosg  sinfsing  cos
- _'-'; _ L_] 20 = iz - L] A =|cosBcosd  cosBsing —sin
a b a b —sinf sing  sinficosa 0
2
= b—l - = -1 ! Apply €, = € — cotdC,, we get
a :’ 3 0 sinfising  cos@
= e 3 = e>»2/3 A= 0 cosBsing — sin
—sinB/sing sinBcosd 0

&6, (c) If his the height of the balloon when stone is .
dropped. Then, using equation On expanding a.lnng G- we get

sinf .
h=—ut+ l_-_l",'.l'J A= _a[_ﬂnq}ﬂnzﬂ— CDSIBS].I'I{'}]
2

Here u = vitfsec, { = 4 sec = sinf, this is independent of ¢
iA
h=—vt+1327 = v+ 256 Also, — = cost
2 L]
h=256- 4v . (i) - dj{ =ms[§]=u
If balloon rises & ft after dropping the balloon and dfila =% =

height attained by balloon is 4 sec . L
70. (b) Reflexivity Leta be an arbitrary element of

I = velocity of balloon = time taken A
‘=I'IX4 Then,ae A
W= av [@.a) e Rand (a, aje § [» R and 5 are reflexive]

Total height of the balloon from the ground
h+ =256+ 4v— 4v
=2561t

{a, a) e R3S
Thus, (@, a)e RS for all ae A So, RS is a
reflexive relation on A

&67. (a, c, d) Given fix) =x+ xsinx —cosx Symmetry Leta, b € Asuch that {a,. b)) e RS

Then (a, by e RS

d 2 d . . d
Now f'(x) = —(x7) + —(xsinx) — —{cosx)
dx dx dx (a, b) € Rand (a, by e Shib.a)e R

fix)=2x + xcosx +sinx +sinx and ib,aje § [-5 and R are symmetric]
= flx) = 2x + xcosx + Xsinx (b, a) € RS for all ja, b) e RS
= fix) is an increasing function. So, RS in symmetric on A
Now, fil) =-1 Transitive Let a, b, ce A such that @, e R 5
fim) =+ o= and (b, c) € RS
floml=+ == Then, {a, b) e RS and (b, c) € RS
fimse)=+veand fily =—ve = {ia, b) e Rand (b, c) € 5}
There must be atleast one negative root in = {ia. e Rand (b.c) € R}
=== 0. and {ia, e 5, (b, c) e §}

S0y = —ve and fis=) =+ ve
. Then, must be atleast one positive root in (0, ss).

= (@.cheRa,.c)e s
- R and § are transitive so

&5, (a,d) We use properties of argument of complex (@, bjeR(b.c)eR =a.c)eR
numbers. (@, bjeSand(b,c)eS=la, e’
(i) arg[z_l]”fswﬂ - argiz,) + Zn (K = 0or (a, c)e RS
o Thus, (a, b)e RS
lor—1) {a, che RS
(i) arg(z,z;) = argiz, )+ arg(z,) + 2km(K = 0or S0, RS is transitive on 4.
lor—1) Hence, B M5 is an equivalence relation on A
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71. {c) Let {h, kj be the mid-point of a chord passing

72

7.

74.

through the positive end of the minor axis of the
2
ellipse 2+ £_=1
P a b

Then, the equation of the chord is

he ky KK |
2T e e

F ]

- he | ky sﬁ+k

— — — —
PR

Thus, curve pas ses through the minor axis (0, b).

Lk _it
no—= b2
Hence, the locus of (i, k) is —+ i:%ﬁ which

represent an ellipse.

{b, ¢) The above equation {y — ) = mix — x,) is

given. y— ¥
Y=—n=0=y=H5
x—x=0=2x=ux

—mix — x;) = 0 is a family of lines

{b) There will be a set of parallel lines.
{c) all lines intersect the line x = x,.

(c) POy =1
Flxi»=0; YxekR
Let Px)= x* +1
Pix) = 3x?
¥
1
x /_1 o X
¥

~ P{x) may have always be increasing as shown in
above.
P(x) may have negative real root.

{c) Perimeter of sector = 20m

i}
2nr + 2r=20
360%
= Lr|:r+r-lL'I
36
] 10-r
= =
360° nr

=3

(2

We know that , area of sector A = L ot

360°
A= o2
r
= (10 =nr
ﬂ:iﬂm_r’-]
dr dr
=10-2r
For maximum area
dd _
dr
= 10-2r=0
= F=
2
Y d—“‘:iﬂﬂ—ﬁ':—z
arr  d
3
= d—':"::ﬂ
dr

Maximum value of r = 5m

. {a,b,c)Given y=x+ 5

Comparing with y = mx + ¢
m=landc=
Solve by option
Option (a) Condition of tangency
a 5
f=— =
m 1

which is true.

Option (b) 9x* + 16)* =144
2L
16 9

Condition of 1angency
25=16x1+ 9= 25

which is true.

=a'm? + B*

Optmn{c:—— )" =1
4
. Condition of tengency
et =atnt - b?

25=29x1-4=25
which is true.
Option (d) Now length of perpendicular from

|5

centre (0, 0) to the line y= x + SisT
2

. 5 .
ie. # radius (5)
;]
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