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C® INSTRUCTIONS

1. This test consists of 90 questions.

2. Each question is allotted 4 marks for correct response.

3. Candidates will be awarded marks as stated above in instruction no. 2 for correct response of each question.
Tmark will be deducted for indicating incorrect response of each question. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

4. There is only one correct response for each question. Filling up more than one response in any question will
be treated as wrong response and marks for wrong response will be deducted according as per instructions.

Physics

1. An observer is moving with half the speed of A body of mass m = 10 2kg is moving in a

*" light towards a stationary microwave source. (~ medium and experiences a frictional force
emitting waves at frequency 10 GHz. What is the = — kv?. Its initial speed is Vo 10 ms %,
frequency of the microwave measured by the If, after 10 s, its energy is * my?2, the value
observer? (speed of light =3 x 10° ms™) of k will be i
(@) 12.1 GHz (b) 17.3 GHz (@ 10-%kgs™" (b) 10~*kgr™
(c) 15.3 GHz (d) 10.1 GHz (©10 kg™ ’ () 10-3kgm™

2. The following observations were taken for
“ determining surface tension T of water by 9> Gy, and Cy are specific heats at constant

capillary method. Diameter of capillary,
d =125 x 1072 m rise of water, h = 1.45 X 107*m.

pressure and  constant  volume,
respectively. It is observed that
Cp=Cy =a for hydrogen gas C, ~Cy =b

13 lified relation
Using g =980 m/s* and the simplified relatio for nitrogen gas. The correct  relation
T = thg % 10°N/m, the possible error in surface between aand b is
a)a=b b)a=14b
tension is closest to i e 1
() 1.5% (b) 2.4% Bjamican R =t
(d) 0.15% \
g v Lg The moment of inertia of a uniform
#Some energy livels ota £ cylinder of length / and radius R about its
mole.cule a'll-“il s O‘t’l'{: ;Ifl s o perpendicular bisector is I. What is the
g: ‘f:;ga%ﬁ;an gt(lan :a : z ratio // R such that the moment of inertia is
ini ?
R gty gl cwed” it
(a)r__2 (b)l’=3 (a)"—_ (b)1
=< | y 35_1 2

3 4 :
(c)r=% (d)r=-§ (0)7; (d)\/g
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7. A radioactive nucleus A with a half-life T,
> decays into a nucleus B. Att =0, there is
no nucleus B. After sometime ¢, the ratio

of the number of B to that of Ais 0.3. Then,
t is given by

(a)t =710913 ()t =Tlog 13
log, 2
(@)t =T ()t =119G2
log 13 2log 1.3
\.é{ Which of the following statements is
false?

(a) In a balanced Wheatstone bridge, if the cell
and the galvanometer are exchanged, the null
point is disturbed ‘

(b) A rheostat can be used as a potential divide

(c) Kirchhoff's second law represents energy
conservation

(d) Wheatstone bridge is the most sensitive when

all the four resistances are of the same order
of magnitude

@A capacitance of 2 uF is required in an

electrical circuit across a potential

difference of 1kV. A large number of 1 uF

capacitors are available which can
withstand a potential difference of not
more than 300 V. The minimum number
of capacitors required to achieve this is
(@) 16 (b) 24
(© 32 (d) 2

10. In the given circuit diagram, when the
current reaches steady state in the circuit,

the charge on the capacitor of capacitance
C will be

‘——‘ﬁ—'\/\’b\/\/—’—}

ry f
——{C}—A/WW—
AN,
r

q b) CE —2

pii (r, +1) (r+n)
f (d) CE

e (n+71)

Iﬁ the below circuit, the current
resistance is

oV oV 2V
I m‘E } ;
v’ 2V 2V

(@) 0.25 A

P,

amplitude modulation, sinusoidal carrier
frequency used is denoted by o, and the signal
frequency is denoted by w,,. The bandwidth (Aw,))
of the signal is such that Am,, << ®.. Which of the
following frequencies is not contained in the

in each

(b) 0.5 A
1A

modulated wave?
(@) o ®) o, + o
(€) . — (d) o,

n a common emitter amplifier circuit using an
n-p-n transistor, the phase difference between
the input and the output voltages will be

(a) 90° (b) 135°

(c) 180° (d) 45°

A copper ball of mass 100 g is at a temperatureT.
It is dTOPPGd in a copper calorimeter of mass
100 g, filled with 170 g of water at room

temperature, Subsequently, the temperature of

the system is found to be 75°C. T is (Given, room
temperature = 3

9°G, if e
cal/g°C) specific heat of copper =0.1
e (b) 1250°C
iy (@) 800°C

15 In a YOu
' Separatedng s double st experiment, slits are

y ance from tra
maximum to g the common cen
due to both th,
(@) 7.8 mm
(©) 15.6 mm

point where the bright fring®s
€ Wavelengths coincide, is
(©) 9.75 mm
(d) 1.56 mm
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;‘/16: An electric dipole has a fixed dipole moment 2 An electron beam is accelerated by a
— P, which makes angle 8 with respect to X-axis. potential difference V' to hit a metallic target

When subjected to an electric field B = Ei, it to produce X-rays. It produces continuous as
well as characteristic X-rays. If A, is the

smallest possible wavelength of X-rays in the

s

experiences a torque T, = tk. When subjected

to another electric field E,= V3E 13’ it spectrum, the variation of log A, with
experiences a torque T, = — T,. The angle® is log V' is correctly represented in
(a) 45° (b) 60° (c) 90° (d) 30° 4 T

" ? A slender uniform rod of mass M and length / @)
— is pivoted at one end so that it can rotate in a
vertical plane (see the figure). There is

10 min
Cx
l0gA in

negligible friction at the pivot. The free end is loges : I
held vertically above the pivot and then 4 ‘P/’
released. The angular acceleration of the rod < ’(d/g
when it makes an angle 8 with the vertical, is © 'éf ) §
z4
r M—— 5 logV - log vV

6‘/21. The temperature of an open room of volume
30 m® increases from 17°C to 27°C due to the

-
ol sunshine. The atmospheric pressure in the
5 3g - room remains 1 x 10° Pa. If n, and ny are the
(@) gg; sin @ (b) = number of molecules in the room before and
" after heating, then n s — n; will be
© 23_90039 ) 2_fsin9 (@) 138 x 10% (b) 2.5 x 10%
(€) —2.5 x 10% (d) -1.61x 102

/- [18) An external pressure P is applied on a cube at b '
o 3 . i ! a coil of resistance 100 Q, a current is

4 0°C so that it is equally compressed from all ,iz/ln : :
sides. K is the bulk modulus of the material of induced .by changing the magnetic flux
through it as shown in the figure. The

the cube and o is its coefficient of linear . 1 :
expansion. Suppose we want to bring the cube magnitude of change in flux through the coil
is

to its original size by heating. The temperature
should be raised by 4 A
. il 3¢ (o) aKka ()" 10
(@) o (b) = () (d) T g

A)

J9. A diverging lens with magnitude of focal f

length 25 cm is placed at a distance of 15 cm
from a converging lens of magnitude of focal m oo
- length 20 cm. A beam of parallel light falls on (s)

: the diverging lens. The final image formed is
(a) virtual and at a distance of 40 cm from convergent (a) 225 Wb (b) 250 Wb
lens (c) 275 Wb (d) 200 Wb

(b) real and at a distance of 40 cm from the divergent _
lens 23. When a current of 5 mA is passed through a

(c) real and at a distance of 6 cm from the convergent galvanometer having a coil of resistance 15
lens Q, it shows full scale deflection. The value of

(d) real and at a distance of 40 cm from convergent the resistance to be put in series with the
lens
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i . and initial velocit
galvanometer to convert it into a voltmeter. of 28. Aparticle e ¢ f r?;
range 0-10 V is v collides with a partlcle B of mass 5
(a)2.045 x 10° Q (b) 2,535 x 10° Q

i ision is head on
.1 is at rest. The collision is n,
L S ;vrfldmglastic. The ratio of the de-Broglie

wavelengths Ay to Ay after the collision is

7 24. A time dependent force F = 6t acts on a particle

2
{ N o b) LA ==
s of mass 1 kg. If the particle starts from rest, the (a) —7:& =2 (®) A |8
work done by the force during the first 1 s will be g ] R eatd)
©) M el (d) e
@22J ([©9J  (©18J (0454 o 41 % a
25. A magnetic needle of magnetic moment 29. A particle is e’feCUtin$ simple I.larmo_mc
67%10° Am* and moment of inertia motion with a time perflod T. 1Al§ timet %}?
it i i ition of equilibrium. The
75 % 10 ° kg m? is performing simple harmonic it jis, atdts position i

kinetic energy-time graph of the particle
oscillations in a magnetic field of 0.01 T. Time o

: ) will look, like
taken for 10 complete oscillations is \
(2)8.89s (b) 6.98 s &)
(c)8.76 s (d) 6.65s
X _2}/1:118 variation of acceleration due to gravity g @ 5 L = 7
- with distance d from centre of the Earth is best
represented by (R = Earth’s radius) KE T
94; g
b W
(@) (b) A ©) @I/ NS ey
AA d | iAd
o R O R
ga g KE T
(C) b (d) \J '\/‘\/\\
> . C + §
i % N d @ Ol T4 712 E
C / (@) R t= Y
| B
i 97. A body is thrown vertically upwards. Which one KE
of the following graphs correctly represent the
velocity vs time? Q) .
| { A 1‘ O Tiz T T
(i T T \ : tl->
v 4/
)

t—» v
\\ ol ‘l\ Man grows into a giant such that his
near dimensions increase by a factor of

i @ / —

9. Assuming that his densi ins
' 4 same, the stress in { EREARRT. Tem
1 . 1 : gt ess in the leg will change by 2
© e @5 (b) 81
1
&)




Chemistry

31. Which of the following compounds will give
significant amount of meta-product during
mononitration reaction?

OH OCOCH,
(@ @ (b)

NH, NHCOCH;
(©) @ @

32. AU is equal to
(a) isochoric work
(c) adiabatic work

(b) isobaric work
(d) isothermal work

s 39. In

' 33/ The increasing order of reactivity of the
following halides for the Sy1 reaction is

I. CH,CH(CI)CH,CH, fg\
1. CH,CH,CH,CI "
M. p-H,CO— C4H,— CH,CI
@ (I < () < () () (1) < (1) < (1)
© < (1 < () (d) (I < (1 < (1)
v of the second Bohr orbit for

ydrogen atom is (Planck’s constant
(h) =6.6262 x 10~ * Js; mass of electron

=9.1091 x 10~ ! kg ; charge of electron

(e) = 160210 x 10~ ** C; permitivity of
vacuum (€,) = 8854185 x 10 ’kg "'m A%
@165A (0)476A (c)0529A (d)2.12A

35. pK, of a weak acid (HA) and pK;, of a weak
base (BOH) are 3.2 and 3.4, respectively. The
PH of theis salt (AB) solution is /
069 (@70  (d)1.0

polymers involves hydrolysis reaction?
(@) Nylon-6 (b) Bakelite
(c) Nylon-6, 6 (d) Terylene

37. The most abundant elements by mass in the
body of a healthy human adult are Oxygen
(61.4%); Carbon (22.9%), Hydrogen (10.0 %);
and Nitrogen (2.6%). The weight which a

i ..

o ()
Br

43.

75 kg person would gain if all 'H atoms are
replaced by ?H atoms is

(@ 15kg  (b)37.5kg (c)7.5kg
Which of the following, upon treatment with

tert-BuONa followed by addition of bromine
water, fails to decolourise the colour of

bromine ?
Br

(d) 10 kg

CeHs

(0]
(@)
(©) ©/ \[/ @
Br Br
the following reactions, ZnO is

respectively acting as a/an
(i) ZnO + Na,0— Na,ZnO,
(ii) ZnO + CO, —> ZnCO,
(@) base and acid (b) base and base
(c) acid and acid (d) acid and base

40. Both lithium and magnesium display several

similar properties due to the diagonal

relationship; however, the one which is

incorrect is

(a) Both form basic carbonates

(b) Both form soluble bicarbonates

(c) Both form nitrides

(d) nitrates of both Li and Mg vyield NO, and O, on
heating

w//methyl-pent-z-ene on reaction with HBr in
: presence of peroxide forms an addition

product. The number of  possible
stereoisomers for the product is
(a) six (b) zero (c) two (d) four

}(}}4 %tal crystallises in a face centred cubic
B S o e il o ababalliiing cture. If the edge length of its unit cell is

* ‘@, the closest approach between two atoms in

metallic crystal will be
@2a  (©)2v3a (0)Pa

a
(d) B

Two reactions R, and R, have identical pre-

exponential factors. Activation energy of R,
exceeds that of R, by 10 k) mol™ *. If k, and k,

are rate constants for reactions R, and R,,
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(R=
(@) 8
44  The

respectively at 300 K, then In (%—)

8314 mol 'K~ 1) 5
(b) 12 (©) 6 (d) 4

correct sequence of reagents for the

following conversion will be

HO CH,

(0]
Viea
CHO H,C OH
CHj,

(8) [AQ(NH,),]" OH™, H* / CHZOH, CHgMgBr
(b) CHgMgBr, H' / CHOH, [A(NHg), 1™ OH
(c) CHaMgBr, [AG(NH;),I” OH™, H' / CHZOH
(d) [AQ(NHa), " OH", CHMgBr, H* / CHeOH

45. The Tyndall effect is observed only when
following conditions are satisfied

it

o

The diameter of the dispersed particles is
much smaller than the wavelength of the
light used.

The diameter of the dispersed particle is not
much smaller than the wavelength of the
light used.

_ The refractive indices of the dispersed phase

and dispersion medium are almost similar in
magnitude.
The refractive indices of the dispersed phase
and dispersion medium differ greatly in
magnitude.

(@) 1and 4 (b) 2and 4 (c)1and3 (d)2and3

46. Which of the following compounds will behave

asa

H f HOH,C 0 CH,OH
5 @) HO
i OCOCHs
Wy S Wl
© HO
OCHs
OH

reducing sugar in an aqueous KOH solution?

OH
HOH,C

O CH,0CH,
@ K on
OH
OH

Q}ﬁ{{
is equal to_—~7"
V4

48.

49.

50.

HOH,C O CH,0H
) k s }
b 51,

»/é(gmphile) + Ol(g] Coz(g]’
A, H° =~ 3935 kJ mol ™ *

Hz(g]_‘_%(jz(g)———’? HZO(])§
A H°®=-2858 kJmol ™!

CO,(g)+ 2 HO)— CH,(g) +20,(8);
A, H° =+ 8903k mol ™’

Based on the above thermochemical
equations, the value of A H° at 298 K for
the reaction,

C(graphite) + 2 Hz(g) — CH 4(g) will be

(a) + 788 kJmol” : (b) + 1440kJmol™
() — 748kJmol” y (d) — 144.0kJmol™

Which of the following reactions is an
example of a redox reaction?

() XeF, + O F, —> XeFg + 0O,

(o) XeF, + PFs — [XeF] "PFg

(C) XeF, + H,0 — XeOF, + 2HF

(d) XeFy + 2H,0 —> XeO,F, + 4HF

The products obtained when chlorine gas

reacts with cold and dilute aqueous
NaOH are

(8) CIO™ and CIO;

(b) ClO3 and ClOg
(c)ClI” and CIO™

(d) CI” and ClO3
The major product obtained in
following reaction is

Br

“w\\H 'BuOK
N CGHS —A—P

the

CeHs

(@) (+) CGHSCH(GBU)CHZCGHS
(b) CgHsCH = GHC4H,

(©) (+) CHsCH(O'BU)CH,C gHs
(d) (-)CsHsCH(O'BU)CH,C, H

Sodium salt of an organic acid p$
gz‘,Oduces ef.fervescence with conc. H;S0+
soll‘et?Cts with the acidified aqueous CaCly

ution to give a white precipitate whic

glsecolounses acidic solution of KMnO K

() CgHCOONa

(b) HCOONa
(©) CH,COONa

(d)Na ,C,04



92. Which of the following species is not

93.

o4.

95.

6.

paramagnetic?
(@ NO

(b) CO
(© 0,
(d)B,

The freezing point of benzene decreases by
0.45°C when 0.2 g of acetic acid is added to
20 g of benzene. If acetic acid associates to
form a dimer in benzene, percentage
association of acetic acid in benzene will be
(K for benzene =512 K kg mol™ |

(a) 64.6 %
(b) 80.4 %
() 74.6 %
(d) 94.6 %

Which of the following molecules is least

resonance stabilised?
© [ ]
0]

Q)

CIQ ;\,
(0]

On treatment of 100 mL of 0.1 M solution gfz
CoCl; .6H,0 with excess of AgNO;;1.2x 10
ions are precipitated. The complex is

(8) [Co(H,0),Cl,] CI.2H,0
(b) [Co(H,0)5Cl, ] 3H,0

(¢) [Co(H,0),]Cl,

(d) [Co(H,0),Cl] Cl,.H,0

o7.

58.

99.
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OH
(a) Q/\CHO

COOH

(©) Q/\CHO

COOH

OH
(b) Q\CHO
CHO
(d) @/\CHO
CHO .

A water sample has ppm level concentration
of following anions

F~=10; SO% =100; NO; =50
the anion/anions that make/makes the water
sample unsuitable for drinking is/are
(@) OnlyNO3
(b) Both SO3 ™ and NOj
(c) Only F~
(d) Only SOZ~
1 g of a carbonate (M,CO,) on treatment with

excess HCI produces 0.01186 mole of CO,.
The molar mass of M,CO; in gmol™’ is

(@) 1186 (b) 84.3
(c) 118.6 (d) 11.86
. {e] o]
Given, EClz/Cl‘ =136 V, ECr3+/Cr =-074V
o 21 o o
ECr2072 Sies 3 V> EMno;/Mn2+ el

Among the following, the strongest reducing
agent is
(a) Cr

(c)Cr3+

(b) Mn? *
dCr

The major product obtained in the following, wp having isoelectronic species is

reaction is
O

DIBAL-H

COOH

OF N

a0, F, Na*, Mg?*

(b)O7, F7, Na, Mg*
(€) 0?7, F~, Na, Mg? *
(d)O7, F~, Na*, Mg? *



Mathematics

, sve 3 ilable for fencing off a
.—B1. If S is the set of distinct values of b for which 67. If 20 m of wire is availa

: ; : ‘bed in the form of a circular sector,
the following system of linear equations ?}?glert}?ee maximum area (in sq m) of the
S5 b omd flower-bed is
and ax+by +z=0 (@) 12.5 (g) :138
has no solution, then S is (c) 25 (d)
(@) an infinite set 5 :
; ion
(b) a finite set containing two or more elements /9'8. The area (in sq umti] Soi;(tzhi 1"198 Py
—) singleton set 7 {lxy):x20,x+y =X 33)
(d) a-ermpty set y <1+ x}is
4 50 03
62. The statement (p = q) = [(~p —q) —q]is (@ 12 2
@ a tautology © 7 (d) 5
(b) equivalentto ~p —q 3 2
C) equivalent to =
id)) aqfa"acy e W }9. If the image of the point P(1,-2,3) in the
N X v plane 2x+3y-4z+22=0 measured
5 f,f a15 (:anf XS—:O_S X) = 2cos 2x +9, then the parallel to the line -;E =% = -:— is Q, then PQ is
ue of cos 4x is
@ 20 SR g N il equal to
g 3 o o (a) 3V6 (b) 242
\5/. For three events A, B and C, if P (exactly one () V42 (d) 6V5

of A or B occurs) = P(exactly one of B or C 0 1 .
occurs) = P (exactly one of C or A occurs) =% 0. For  xe (O’Z)’ if the derivative of

and P (all the three events occur a( 6x~x
simultaneously) = % then the probability tan [1 ) )is Jx - g(x), then g(x) equals
B that atleast one of the events occurs, is S 3x VX
L B OL @ 1+ 957 B o
32 16 64 16 ©) 3x - 3
)
/ 65. Let wbe a complex number such that Tk 1+ 9x°
20+ 1=z, wherez=,-3.1f 1. 1 . d
Y 4 1 & Vibhele i - Ey+(y+1)cosx=o and
1 —ef -1 o |=3k,thenk is equal to _ y(0) =1, then (n)
2 Y| = |1s equal to
§ & W il 2
(@) -z (b) 2 3 @—%
() -1 (@1 w»% 4
66. Let k be an integer such that the triangle with 72, 16t i e
) vertices (1{ ,— 3k), (5,k) and rEd-1 k,2) has area ; leveEi ‘;;t;;aél.timercf have its end‘ A 01} the
I R T
: at the » u
triangle 18 p - ; AP = 2AB. If ZBPC = B theIgll’;an Bise ual to
@ (2 s 1) (b) (1, §) © (1. = —) (d) (2. 1) (a) 8 ’ ’ 5
L2 . . 2 s oa . wl
9 9
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/
/
/

' g e i .
%fA ={ 24 13j|,then adj(3A* + 12A)isequalto 79. The function f:R —)[— 55] defined as

74.

75.

76.

flx) = ——is
(a)[ 72 .8 84} ®) [51 63} 1+ X
-63 51 84 72 (a) invertible
© [51 84} ( d)[ 72, - 63] (b) injective but not surjective
83 72 -84 51 (c) surjective but not injective
(d) neither injective nor surjective

For any three positive real numbers a,b and c, if
9 (250° +b?) + 25 (c* - 3ac) = 15b (3a + c), then 80.

(@)b,candaarein GP (b) b,c and a are in AP
(c)a bandcarein AP (d)a bandc are in GP (@)

. cot x-cos x

litn <t glrals
x-n2 (- 2X)

1 1

L S al) =
24 AT %

’
(© 8
The distance of the point (1, 3, =7) from the
plane passing through the point (1, - 1, - 1)
having normal perpendicular to both the lines
X—1=y+2=z—4 andx—2=y+1=

81/Let a=2§+:]'—2f:, b=i+jand ¢ be a
vector such that le—a|=3,

|(axb)xe|=3 and the angle between ¢
and ax b is 30°. Then, a- ¢ is equal to

1 = 3 2 = 25 1
z+7 is (@) B (b) 2 (©) 5 (@ 3
-1 w he normal to the curve
(@) 20 inits (b) A0 il y(x-2) (x-3) = x+6 at the point, where
J? «/1'%—3 the curve intersects the Y-axis passes
& B anits d) 22 units through the point
© T 9 e B 1) s
Let I, = [tan" xdx (n>1). If a)( P 5) ( )(E‘E)
I,+I;=a tan® x+bx’ +C, where C is a (c)(-;-,—%) (d) (%%)

constant of integration, then the ordered pair

(a,b) is equal to 837 If two different numbers are taken from the

@ (—1, 1) ) [1, 0) set {0, 1,2, 3, ..., 10}, then the probability
5 5 1 that their sum as well as absolute
© (l, = 1) (d) (- 5 O) difference are both multiple of 4, is
;S , @ = b 22
’/7‘7./The eccentricity of an ellipse whose centre is at 55 55
the origin is 1/2. If one of its directrices is (©) 14 ) L
x = — 4, then the equation of the normal to it at 45 55
3).
(1, BT 84. A man X has 7 friends, 4 of them are ladies

7B,

and 3 are men. His wife Y also has
7 friends, 3 of them are ladies and 4 are
men, Assume X and Y have no common
 a hyperbola passes through the point friends. Then, the total number of ways in

. which X and Y together can throw a party
S e s e b SN inviting 3 ladies and 3 men, so that

(@2y-x=2 (b) 4x -2y =1
© 4x+2y=7 (d)x+2y=4

tt;rnggzltl tt]:e t;:)i{snthyperbola sl i 3 friends of each of X and Y are in this
(@) (3v2,243) (b) @42, 3V3) ‘ party, is

(©) (3,42) (@) (= 42, ~v3) (@485  (b)468  (c)469  (d) 484
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85.

51';.

81.

The value of [21C1 - lﬂcl] +[21C2 ol 1062)
+(21C3 B 10C3] + (21C4 = 1064) gy
('Cyo - %Cyp) is

@27 -2" {5)2%" - 2"° () 2% -2° (¢)2% -2

A box contains 15 green and 10 yellow balls.
If 10 balls are randomly drawn one-by-one
with replacement, then the variance of the
number of green balls drawn is

(@) l:— ()6 (©) 4

6

d) 2
()25
Let a,b,c € R. If f(x) = ax*+ bx + ¢ be such
thata+b +c =3 and

flx+y)=f(x)+ f(y) + x7,V x,y €R, then

10

Y f(n)is equal to

n=1

(@) 330 (b) 165 (c) 190 (d) 255

28,

89.

/90.

The radius of a circle having minimum area,
which touches the curve y = 4 - x* and the

lines y =| x|, is
@2@W2+1
(©) 42 -1

©)2 2 -1)
(d) 42 +1)

For a positive integer I, if the quadratic
equation, x(x + ) +(x+1) (x+ 2) +...

+(x+n-1)(x+n)=10n
has two consecutive integral solutions, then n
is equal to

(a) 12 (b) 9
(c) 10 (@ 1
S A is equal to

™4 1+cCosX

(a) =2 (b) 2
() 4 (d) -1

Answer with Explanation

Physics :

1.

(b) As the observer is moving towards the source,
so frequency of waves emitted by the source will
be given by the formula
K 1/
1+v/ c]

1-v/c

2

L bwsrved, Loctnal * (

‘ v 1
Here, frequency — =—
¢ 2

3 / 2)‘1/2
So,

fobserved & factual (m

foarieg = 10X /3 =173GHz

observ

(a) By ascent formula, we have surface tension,

=15%

. AT 100 = 15%

3. (c) We have, A B
AE

e _1hg x 10° wl
_dhg 43 N (‘-‘r=g)
4 m 2
£ AT _Ad  Ah [given, g is constant]
T d h

AT _(Ad  Ah
So, percentage = 8 x 100 = (_d— +_h_ % 100

o

_(001x107%001x 1072
“|1Bx10% 145x1072

So, ratio of wave lengths

4
A _ ho/AE, _AE, _(EE —E) 1
% ho/AE, AE, 2E-E 3
4. (b) Given, force, F = - k2
" Acceleration, g = ~¥ 2
m
d -
o av _ _k_vz av__k 4
. dt m Vv m
Now, with limits, we have
vy D) ko
Lo 9P e Io o
.1 \'4
= X
( —) =E—-t = :l-=0.‘l+£(-E
V10 m v o
= V=-\_1 = 4
01+ Xt 01+ 1000k

m



= 1><m><v2=1ng=v=V—O=5
2 8 2

1

= ——————=b = 1=05+5000%
0.1 + 1000 k
05
- L ol = k=10"'k
5000 o
3. (b) By Mayor's relation, for.1 g mole of a gas,
C'p = CV = R
So, when n gram moles are given,
R
Cp == CV e
n

As per given question,
a=C, -Cy =§; for H,

R

From Egs. (i) and (ii), we get
a=14b

6. (d) MI of a solid cylinder about its perpendicular

bisector o

Goeiid)

Z 2 )
e =£Riz_ ﬂ: m +I_n]__ [-..an21=m]
4 12, . 4mpls 12
For I to be maximum,
dl = - mz (l) - ..In_l =
dl 4mp\P) 6
m? mP
= Em e
anp 6
Now, putting m = pR’l
]3 = __3_ . anZ]
27p
28
P 2
-
R 2
7. (a) Decay scheme is ,
N atoms
of B
A > A g
% Let N atoms decays
N, into B in time t Ny~ N
att=0 atoms of A
Given, My 03 = 3
N, 10 -
= i 90
N, 100

10.
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So, N, =100 + 30 = 130 atoms
Byusing N =N, i
We have, 100 = 1306

S N log 1.3 = At

18
16T is half-life, then A &329e2
= log 1.3 = lo_ge_z. t

g
. T-log (13)
log,2

. (a) In a balanced Wheatstone bridge, there is no

effect on position of null point, if we exchange the
battery and -galvanometer. So, option (a) is
incorrect.

. (¢) As each capacitors cannot withstand more

than 300 V, so there should be four capacitors in
each row became in this condition 1 kV i.e. 1000 V
will be divided by 4 (i.e. 250 not more than 300 V).
Now, equivalent capacitance of one row

= 41 » 1UF = 0 264F

s % : 5 (e
['+in series combination, C,, = _]
n

Now, we need equivalent of 2uF, so let we need n
such rows

n X0.26 =2uF
[ in parallel combination C,, = nc]
2
0.25
=8

.. Total number of capacitors = number of rows
X number of capacitors in each row
=84 =32
(b) In steady state, no current flows through the
capacitor. So, resistance r,, becomes ineffective.
So, the current in circuit, I = i >

r + 1, (Total Resistance)

e !
-+ Potential drop across capacitor = Potential drop

1.

B,
I+5

across =Ip =

L)

. Stored charge of capacitor, Q = CV = CE
: r+1r,

(c) Each resistance is converted with two cells
combined in opposite direction, SO potential drop
across each resistor is zero. Hence the current

through each of resistor is zero.
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E, = pE;sin 0 -
12. (d) Frequency spectrum of modulated wave 15 1n, alectric fleld E; = J3 Ej, it means iffe};v )
itive Y-axis, so ang
directed along pogltlve
a e dipole and field will be 90 — 0. e
Torque in this direction T, = pE sin (
\ = p«/:?_ E, cos 6
- o = = According to question T, =~ T =|1,| =| 7
Bandwidth

pE, sin 0= p+/3 E;cos 0
tan® = J3 = tan 6 = tan 60°
0 =60°

Clearly, ,, is not included in the spectrum.

(c), :
| O i ical plane so a torque
17. (d) As the rod rotates in vertica :
' \/\\/’ S o S i(s)acting on it, which is due to the vertical
‘ Hutput)

13.

component of weight of rod.
(Input)

In a CE npn transistor amplifier output is 180° out of I/2
phase with input. D
. 2 &%
14. (a) Heat gained (water + calorimeter) = Heat lost l/2® .
by copper ball 4 5 mg sin 6
= m,S,AT + m s AT = mgsgAT 9 3
= 170 X 1% (75 = 30) + 100 X 0.1 X (75— 30) g
=100 x 0.1 x (T - 75) Initial condition At any time t
T =885°C :
: : Now, Torque t = force X perpendicular distance of
1S. (a) Let n;th fringe formed due to first wavelength line of action of force from axis of rotation
and n,th fringe formed due to second wavelength k 1
coincide i.e. their distance from common central =mgsin 6 x 2
maxima will be same .
g Again, Torque t = Jo
e ¥ ny =Y 2] mlz
= oD _ mhD — D _M_520 _4 Where, I = moment of inertia = [Force and
d d n, A, 650 5 Torque frequency along axis of rotation
Hence, distance of the point of coincidence from the passing through in end|
central maxima is O = angular acceleration
-9
y=nl}\.1D=n2)\2D=4x650x10_3x1.5=7.8mm B R L SR .
d d 05 x 10 .
Hi 41 16. (b) | o= 3500
[ g £
7 18 < B ¢ AV P
‘ p ) Ve R
: ‘ ; : 90-6 = A= PV
s vitelap S0 i K
> X Svl;ange In volume AV = YWAT
E ) €Ie I = coefficie ,
W Torque applied on a dipole T = pE sin @ Again, y = 3, Rt of volume expansion
{i where 0=angle between axis of dipole ang ais coefficie ; %
n !
i3 electric field. ! e t‘o‘f,l;near expansion
i ;:. !\' For eleCtIiC field ‘E'1 = Fi . PV = ( a) AT
i it means field is directed along positive X & TV Goar
5; i l direction, so angle between dipole and field will Ao B
4 i ﬂ{ f, remain 8, therefore torque in this direction = ﬁ
i




—

9.

20.

21.

22,

(d) Focal length of diverging lens is 25 cm.
As the rays are coming parallel, so the image ()
will be formed at the focus of diverging lens i.e. at

25 cm towards left of diverging lens.

15¢cm
B e

Now, the image (;) will work as object for

converging lens.
For convergying lens, distance of object u
(i.e. distance of I;) = — (25 + 15)
=-40cm
f=20cm

.. From len's formula -1— = l - l
f vV u

S R R 8 S5 T T
20 v -—-40 v 20 40
l=—1—=:ov=400m

v 90

v is positive so image will be real and will form at
right side of converging lens at 40 cm.
hc

(@) don =

log (A, ) = log (—11.(’:) —logV
=
¥ =C =X

So, the required graph is given in option (d).
N

(c) From pV =nRT =— RT
Ny

pV]VA e} pVNA

RT; RT,

5
107 2305 4 0 XG0 (_1_ —_1_.)
83 300 290

= 2B %105
An=-25x%10%

We have, ny —n; =

= II, _nj

(b) Induced constant, I =§-
Here, e = induced emf
)
dt
I = —?- =(d_¢J. _1_
R \di s R
d¢ =IRdt
0= [IRdt
Here, R is constant

23.

24,

25.

26.

27.

28.
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¢=R| Idt
J. [-dt = Area under I — t graph
=1x10 x 056 =25
¢=1§x2.5=100 x 25 =250 Wh.

(d) Suppose a resistance R, is connected in series
with galvanometer to convert it into voltmeter.

/g : Rs .

< Vv N,
1%
I, (G+R)=V = {?—I—-—G

g
— R=1985=1985kQ or R=1985X 10° Q
, Ap
(d) From Newton's second law, T =

= Ap=FAt :
1 m

= = = dt =3 ki e
p=[dp=[ Fdt = p [etat =3 g(sj

Also, change in kinetic energy
AP 732
AN =i e = e G
Pzl 2Bl
From work-energy theorem, work done = change in
kinetic energy.
So, work done = Ak =45J

(d) Time period of oscillation is

T=2n s
MB
-6
= Te2n [ T2X10 __ _ope6s
67 x 102 x 001

Hence, time for 10 oscillations ist = 6.65 s.

(c) Inside the earth surface g = %\4_ r

i.e. geoer

Out the earth surface g = g1
2

; 1

1.e. g —
2

So, till earth surface ‘g’ increases linearly with
distance r, shown only in graph (c).
(b) Initially velocity keeps on decreasing at a

constant rate, then it increases in negative
direction with same rate.

(a) For elastic collision,
Prefore collision = Pafter eollirgon'
mv=mv, + = Vg
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T n VB = VA
Now, coefficient of restitution, e = -2—4
Uy — Vp
Here, up =0 (Particle at rest) and for elastic
collisione = 1

1=Y87
v
From Eq. (i) and Eq. (ii)

. (1)

Chemistry

31. (c¢) Aniline in presence of nitrating mixture
(conc. HNO; + conc. H,S0,) gives significance
amount (=47%) of meta-product because in

presence of H,SO, its protonation takes place and
anilinium ion is formed.

D S)
NH, NHZHSO,
@ H,S0,
B
Aniline Anilinium ion

Here, anilinium ion is strongly deactivating
group and meta-directing in nature. So, it gives
meta-nitration product.

® o
NH, NH,HSO,
ConcH,S0,
+ConcHNO,
NO,

32. (c¢) According to first law of thermodynamicg,

AU=q+W=gq- pAV
In isochoric process (AV = 0),
AU =V
In isobarie pfocess (Ap = 0),
AU = q
In adiabatic process (g = 0)
. AU=W

In isothermal process (AT = 0)and AU =0
- AU is equal to adiabatic work.

33. (b) (i) The rate of S\ reaction depends
the concentration of the alkyl halid
(i) S\1reaction proceeds throu

of carbocation.

The reactivity is decided by ease of dissociation of
alkyl halide.

only upon
e.

gh the formation

' at mean position and
29. (c) KE 1s maximum ¥ e
iti att=—|

minimum at extreme position r

Weight
Area g

Volume will become (9 ) times. ’
So weight = volume X density x g will also become
©) times. |
Area of cross section will become QY times.

_9° x Wy =9(%)
92 XAO AO

30. (d) Stress =

Hence, the stress increases by a factor of 9.

R—X=—=R® 4+ x©
Higher the stability of R* (carbocation), higher
would be the reactivity towards Sy1 reaction.
P-H,CO— C4H, —CH,® is the most stable
carbocation due to resonance and then
CH, gH%HZCH3 (2° carbocation) while
CH;CH, CH,(1°) is least stable.

Thus, the correct increasing order of the reactivity
of the given halides towards the Sy 1reaction is
CI-gCHgCHzCl < CH, C|3HCHzCHg
(11 1
) Cl
(@

(I11)
34. (d) Bohr radiyg (1;) =€, n?R?
ek i .

., \
AT me’kz
k = L

41te°

2.2
i ol
b )

S
Tme®Z
m = masg of electron
€ = charge of electron
h= Planck'g constant
k= Coulomh constant.
r = X053 %

=n?%
Where, z

Radj th i
us of p Bohr orpjt for H-atom

=063 n? & [Z =1 for H-ator
Bohr orbit for H-atom

=083 x@2f =519 &

A Radlus of 2nd



E

35. (b) For a salt of weak acid and weak base,

1 1
pH= 7+ - pK, -~ pK
2 a 2 b

Given, pK,(HA) = 32, pK,(BOH) = 34
: pH=7 +132)- 134
2 2

=7+ 16 -17 =69

(&) Nylon-6 or perlon is prepared by polymerisation
of amino caproic acid at high temperature.
Caprolactam is first hydrolysed with water to form
amino acid which on heating undergoes
polymerisation to give nylon-6.

36.

(0]
NH Hydrolysis + o
Caprolactam AlPOIYmerisaﬁon
(0]

—~HHN— (CHps—C15,
Nylon-6

37. (c) Given, abundance of elements by mass

oxygen =614%, carbon =229%, hydrogen =10%
and nitrogen =26%
Total weight of person =75 kg

Mass due to *H= iz
100

=75kg

11 atoms are replaced by 2Hatoms,
Mass due to 2H =(7.5% 2)kg

. Mass gain by person =75kg
/
(a) To show decolourisation, compound must be

38.
unsaturated
j tert- BuONa O/
O—tBu
(Saturated)
(cannot decolourise Brp water)
CeHs e CeHs
m tert-BuONa S
_—
B
g (Unsaturated)
(decolourise Br, water)
0. B (0] F
@/ tert-BuONa ©/ e :
_—
: ¢
% / (Unsaturated)
(decolourise Br, wabar)
O)‘\r tert-BuONa O)\/
(Unsaturated)
(decolourise Br, water)
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39. (d) Zinc oxide (ZnO) when react with Na,0 it act
as acid while with CO, it act as base. Therefore, it

is an amphoteric oxide.

ZnO + Na,0 —> NaZZnO2
Acid Base Salt

ZnO +CO, —ZnCO;

Base Acid Salt

(a) Mg can form basic carbonate while Li cannot.
5Mg?* + 6 COZ™ + 7H,0 —> 4MgCO; - Mg(OH),
55,0 + 2 HCO;

40.

41. (d) The number of stereoisomers in molecules
which are not divisible into two equal halves and

have n number of asymmetric C-atoms = 2
3-methyl-pent-2-ene on reaction with HBr in
presence of peroxide forms an addition product
i.e. 2-bromo-3-methyl pentane. It has two chiral
centres. Therefore, 4 stereoisomers are possible

Br
2k 4 2 4
1/\{\5 HBr 1 T %
Peroxide
3»methylpent—2—éne Anti-Markownikoff's addition

Four stereocisomers are possible
(As molecule has two chiral
centres and asymmetric)

42. (d) For fcc arrangement, 4r = \2a
where, r =radius and a = edge length

Va_a

.. Closest distance=2r= —— = —
2 gy

43. (d) According to Arrhenius equation
k = Ae~Ea/RT
where, A = collision number or pre-expdnential factc-)r.
R = gas constant
T = absolute temperature
E, = energy of activation
For reaction Ry, ky = e seakl)
For reaction R,, k, = Ae B /T ...(ii)
On dividing Eq. (ii) by Eq. (i), we get
k _(Eqy —Eq
2 =e RT
k
[+ Pfe-exponential factor ‘A’ is same for both reactions]
' Taking In on both the sides of Eq. (iii), we get
k| BoyEe

i ....(1i)

In
k, RT
Given, E, =E,, +10kjmol” 3
= E,, +10000J mol ™’
1
ks . 100003 mal” %

k, 8814Jmol 'K 'x300K
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Hemiacetal can be easily reduced by oxidising
- (a) agent such as Tollen's reagent.

e
(0]
CcH,0H
[Ag NH3 hbtenﬁcauon HOH,C o) l%rl—s——» positive silver
Tollen s reagent CHg OH H* OH 0 mirror test.

COOH c:OOCH3
?gggggr (Re%ljcing sugar)
HO CH, 47. (c) Based on given AH®
AH = Hop, =—3985k] mol ™! ()
AH® = Hyp = —2858%J mol” y ...(i)
OH AH® = Hj, = 0.00 (elements) .... (i)
Before final product is formed, intermediate is Required thermal reaction is for A;H ° of CH,
S oo Thus, from III

890.3 = [A;H°(CH, ) + 2A,H° (0,)]

~[AH® (CO,) + 2A/H" (HO)]
e = A;H°(CH, ) +0] — [~ 3935 — 2 x 285 5]
45. (b) Colloidal solutions show Tyndall effect due to AH 8 (CH, ) =-74.8 kJ/mol

scattering of light by colloidal particles in all . X . .
directions in space. It is observed only under the 4853() The reacmor.l in which oxidation and
following conditions. reduction occur simultaneously are termed as
y : : redox reaction.
(i) The diameter of the colloids should not be much
smaller than the wavelength of light used.
(ii) The refractive indices of the dispersed phase and
dispersion medium should differ greatly in
magnitude.

+4 +1 +6 0
Since, Xe undergoes oxidation while O

undergoes reduction. So, it is an example of redox
reaction,

46. (a) Sugars that have an aldehyde, a ketone, a 49

(¢) Cl,, By, and I, form a mixture of halide and

hemiacetal or a hemiketal group is able to reduce an hypohalites when 1
eact with alkalies
oxidising agent. These sugars are classified as while a mixture of halides andck?alia:tltleu\}:hen react
reducing sugars. with concentrated cold alkalies.
2.0 (o CHZOH HOH,C CH,0H Cly + 2NaOH — NaCl+ NaClO+ H,0
seq¥OH, P o KOH Cold and dilute
HO ey —CHacOOK L Cl” and ClO"~ are obtained as products when
3 ;’\Ihlagli;le gas reacts with cold and dilute aqueous
o _ OH
Hemiacetal 50.

ge)) An alkyl halide in presence of a bulkier D&
: HLWBS & proton from a carbon adjacent to t
arbon bonded to the halogen. This reaction *

called E2 (B-elimin
- CHZOH limination reaction).
0
H
| tBuOK* CeHs \ So=c <

Cets
OH Br’

(0-hydroxyketone) + tert-BuOH *




51. (d) The reaction takes place as follows
Na,C,0, + H,S0, — Na,S0O, + H,0

e Ll +coT +co, T
Effervescence
Na,C,0, + CaCl, —» CaC,0, + 2NaCl
(X) White ppt.

5CaC,0, +2KMnO, + 8H,S0, — K,S0, + 5CaS0,
Purple
+2MnSO, + 10CO, + 8H,0

Colourless

Hence, X is Na,C,0,.

52. (b) To identify the magnetic nature we need to

check the molecular orbital configuration. If all
orb'itals are fully occupied, species is diamagnetic
Whlle when one or more molecular orbitals is/are
singly occupied, species is paramagnetic.
(@) NO(7 + 8 = 15) - 01s%, 0 1%, 025°, 6 25,
mp; = n2pt, m2p:, m'2p, =7 2p)
One unpaired electron is present.
Hence, it is paramagnetic.
(b) CO(6 + 8 =14)-01s%, G 15, 02s%, 6 2¢%,
m2p’ = m2p}, o2p’
No unpaired electron is present.
Hence, it is diamagnetic.
(c) O,
8 + 8 =16)-01s%, 0 1s%, 02s%, 6 257, 22,
mp? =m2p%, mw2p, =m 2p,
Two unpaired eléctrons are present.
Hence, it is paramagnetic.
(d) B, + 5)- 01s?, 0 1s%, 025", 0 25%, m2p;,
— ﬁp;,

Two unpaired electrons are present.
Hence, it is paramagnetic.
53. (d) Let the degree of association of acetic acid
(CH,COOH) in benzene is o, then
2CH,COOH¥— (CH,COOH),
Initial moles 1

Moles at equilibrium 1—o

Nl ©

e
Totalmoles=1—0L+9-‘=1--g or i=1-—
2 2 2

Now, depression in freezing point (AT)is given as

AT, =iKm ()
where, K; = molal depression constant or
cryoscopic constant.
m = molality
Molality = number of moles of solute
weight of solvent (in kg)

_02 1000

60 20
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Putting the values in Eq. (i)
2 60 20
¢ 045%60x20_

2 512 x 02 x 1000
) FEIIE W ARSI §E7
2 2
o.=0946

Thus, percentage of association = 94.6%

54, (d) Aromatic compounds are stable due to

resonance while non-aromatics are not. According
to Huckel's rule (or 4n + 2 rule), “For a planar,
cyclic compound to be aromatic, its 7t cloud must
contain (4n + 2)1 electrons, where, n is any whole
number.” Thus,

O Q-0

(6me™ system)  (4ne” + 2e” system) (6me™ system)

are aromatic and stabilised by resonance.
They follow Huckel's rule.

1s non-aromatic, hence,
least stabilised by resonance.

0

Number of moles of solute
Volume of solution (in L)
... Number of moles of complex
s Molarity X volume (in mL)

55. (d) Molarity (M) =

1000
= (—)—Eﬁ@ =001 mole
1000
Number of moles of ions precipitate
22
= l-zﬂp—ﬁ =002 moles .
6.02 x 10

.. Number of C1™ present in ionisation sphere
2 Number of moles of ions precipitated

Number of moles of complex
_ 002 _ 9

001
.~ 2 Cl” are present outside the square brackets, i.e.
in ionisation sphere. Thus, the formula of complex
is [Co(H,0)sClICL, -H,0.

56. (a) DIBAL-H (Di-isobutyl aluminium hydride) is a
reducing agent with formula. This is generally
used for the preparation of aldehydes. Using
DIBAL —H, Lactones are reduced directly to

aldehydes.
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O
OH
O
DIBAL-H Q/\CHO
COOH

COOH

57. (c) NO; The maximum limit of nitrate (NO3) in

drinking water is 50 ppm and its source is
fertilisers. If the maximum limit is increased in
water it will cause methemoglobinemia” (blue
baby syndrome.)
SOZ~ The maximum limit of sulphate (SO37)
according to WHO is 500 pm and its sources are
acid rain, industries. Excess SO2~ has laxative
effect.

F~ The maximum limit of fluoride (F7) is about
1.5ppm. Its higher concentration converts
enamel to more harder fluorapatite.
Concentration (>2ppm) causes brown mottling of
teeth and* high concentration (>10 ppm) are
harmful for bones and teeth.

SOﬁ ~ (100 ppm) and NO; (50 ppm) in water is
suitable for drinking but the concentration of
F~ (10 ppm) makes water unsuitable for drinking.

58. (b) M,CO; + 2HCI— 2MCl+ H,0+ CO,

T 001186
mole
Mathematics
7 R (R |
61. (d)'.' A=id. ‘a4 =1(a—b)_1(1_a)+ 1(b_a2)
adh: A
=—(a-1f
495 S o)
A={1 a 1 =1(fi-b)-1(1)+1(b)
0 b 1
=—(a-1)
1. B~ 1
Ay=1 1 1|=1(1)-1(1-a)+1(0-a)=0
a 0 1
ik s |
and A, =|1 a 1|=1(=-Db)-1(-a)+1(b-a?)
a b o
=—a(a-1)
Fora=1

59.

60.

63. (d) Given, B (

Number of moles of M,CO; reacted = Number of
moles of CO, evolved

1 001186

M -1
-1 -843gmol
001186

ich have lower reductiop
e substances which I
(ao)tegtlials are stronger reducing agents. Therefore,
gr B3+, ==0.74V) is the strongest reducing
agent Iamgﬁg all the other given options.

[M = molar mass of M,CO,]

(a) Isoelectronic species are those which contains
same number of electrons.
Number of
Species Atomic number S
Oé 5 8 10
F 9 10
\“, Na* 1i 10
- Mg** 12 10
: 5 . :
Na 11 1
Mg 12 11

- Option (a) is correct which contains isoelectronic
species 0”7, F~, Na*, Mg?*.

Aforb=1on1y
X tWyhaz=1
X+y+2z=1

and X+ y+z=0
l.e. no solution

Hence, for no solution b = 1 only

(*RHS is not equal)

. g:)l (')T‘:,lt? truth table of the given expression is give
y=(~p - q) - qx~

T T

T F

T 3

Hence, it ig a tautology,

2
tan” x ~ cos? x) = 2c0s2x + 9
' 1 - cos2x
A _ 1+ cos2x
1+ cos2x 2

Putcos2x = Y, we have

1

5 Yy 1+y

e L 5 e

1+y 2 &

}=20052x +9




5(2-2y-1-y -2y)=21+ y)2y +9)

=
= B(1-4y - y*)=22y + 9 + 2y +9y)
= 5-20y —-5y° =22y + 18 + 47
= 9y + 42y + 13=0
= 9% + 3y +39y+13=0
= 3yCBy+1)+1338y+1)=0
g By + 1)@y +13)=0
= y:—ly—.]g
3
cost:—l,—ﬁ
3
= cost=—1 ['.'COSZX #—E]
3 3

2
Now, cosdx =2cos?2x —1=2 (— %j -1

© | N

=k
9

. (b) We have, P (exactly one of A or B occurs)
= P(AU B) - P(A N B)
= P(A) + P(B) - 2P(A N B)
According to the question,

P(A)+ P(B)-2P(ANB)=

P(B)+ P(C)-2P(BNC)=

i

and

NG NG N N

P(C) + P(A)—2P(C N A)=~

On adding Egs. (i), (ii) and (iii), we get

2[P(Aj+ P(B) + P(C)- P(A " B)~ P(B NC)

. et —PCAA)=2
e 4
= P(A)+ P(B)+ P(C) - P(AnB)-P(BNC)
_P(CNA) =§

\

- P (atleast one event occurs)
=P(AUBUCQC)
= P(A)+ P(B)+ P(C)- P(ANnB)-P(B N C)
-P(C nA)+ PLANnB NC)

=§+i=_7— [-.'P(AanC')=-1—]
8 16 16 16
65. (a) Given, 2w+1=z
= 20+ 1=,-3 g 2 S|
2 m=—1;J§z

Since, w is cube root of unity.
o :%4_51. SAA R 1

() 66.
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1 1 1
Now,|[1 -’ -1 o|=3k
1 w? o

(1
= 1 o off=3k
T

[+14+ o+ w2=0and(n7=(u)3)2-m=w]

On applying R; = R; + R, + Ry, we get

3 1+0+ 0 1+ 0+
1 ) o’ =3k
1 o’ ()
& SOJ 0]
=1 o =3k
DE0E )
= 3o’ -o')=3k
=% (0° - )=k
k=[—1—J§iJ_[—1+«/§jJ
2 2
=—3i=—2

(d) Given, vertices of triangle are (k, —3k), (5, k)
and (- k, 2).

ket 5 ey 1
S5 k. 1l=i28
S 3 ag
%08 gk ! 1
= 5 . k 1/=t56
-k 2 1
= k(k = 2) + 3k(5 + k) + 1(10 + k*)=+ 56
= K -2k + 15k + 3k* + 10 + k¥* = £ 56
= 6k* + 18k + 10 = £ 66
= Bk* + 13k — 66 =0 orbk* + 13k —46 =0
= k=2 ok €]

Thus, the coordinates of vertices of triangle are
A2, —6), B(5 2)and C(- 2, 2).

YA
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Now, equation of altitude from vertex A is

y=(-6)= 1
-2
5

Equation of altitude from vertex C is
— 1
Vi

[x=(=2)]
2-(-6)
]

3X +8y-10=0
On solving Egs. (

(X—Z)@X =2 (1)

= (i)

i)and(ii),weget x=2andy=1

- Orthocentre = (2, l)

2
67. (c) Total length=2r + 1@ =20
= 6= 20 - 2r
7 14
Now, area of flower-beq, ‘
A=L 2y
2
£ A:lﬂﬁizﬁj / d
2 I
=>. A=10r -7
% =10 -2r re
dr
For maxima or minima, put— =Q.
= 10 -2r=0
= =5
1 20 —2(5)]
= {8y ERED)
e =267 [ 2

-=%x25 X2=25sqm

68. (d) Required area
=£0+Jaa+f@—m@—2x2

69. (b) Any line parallel to

through P(1, =2, 3) is

R 2x+3y-4z+22=

y+2 z-3

—_— — ZA,
. 2 5 (say)

Any point on above line can be written ag
A+ 1,40 -2,5) + 3)
< Coordinates of R are (A +3,4% -2 5) + 3).
Since, point R lies on the above plane.

S 2N+ 1)+ 34 =2) —4(BA + 3)+ 22 =0

= =

So, point R is (2, 2, 8).

Now, PR = (2—1)2+(2+2)2+(8—3)2=\/@

PO =2PR =2.\/4‘2
2
70. (a) Let ¥ =tan! M et 2-3x%
1-953 1-@x12¥
=2tan" 1(3X3/2)[.'.2tan"1x = tan~1_2
15
Q =2. * 3% g(x)-l/z
dx 1+ (35727 2
gx)=_9
14948

71.
1. (a) we have, @+ sinx)%’ + (¥ + 1)cosx =0
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Also, ¥0)=1 74. (c) We have,
R e 2254" + 9b* + 25¢° - 75ac - 46ab — 15bc =0
= C=2
. = (16af + (3bf + (6cf - (16a)(5c)— (16a)(3b)
) el 2 —sinx
2 + sinx —(38b)(bc)=0
iy = Li15a - 3P + (3b - 50F + (5c — 15af] =0
—Sin — )
=p y(ﬁ)=__2 ==
2) vgatgn ™ 43 = 16a = 3b, 3b = 5c and 5¢ = 16a
5 16a = 3b =6¢c
72. (c)LetAB=h,thenAD=2handAC’=BC’=£21— = ?=§=§=7~(Sa}’)
Again, let ZCPA = iy a=\b=5\c=3\
4 B : Hence, a,b and c are in AP. - 54
hf2 \
75. (b) Given, equations of lines are
h C
f X_1=Y+2=Z_4and
l h/2 il -2 3
o
A 7 P g Ry W
< 2y i 2 -1 -1
: AB _h _1 o pe= 84 g
Now, in AABP, tan (o + B)_ZE_Z_E Letn, =i-2j+3kandn, =2i - j- k
h .. Any vector n perpendicular to both n,, n, is given
Also, in AACP, tena=“2 =2 =1 9
AP 2h .4 n=n xn,
N 5 t =t o+ = 2 A A
ow, tanB an[(_B)Od i iFe sl =
=tan(a+B)-tana= E_Z =_4‘; = n=1 -2 83 |=56i+7j+3k
1+ tan(a+B)tana 1, 1,1 9 g T I
2= a8
2 .. Equation of a plane passing through (1, — 1, — 1)
= 5 and perpendicular to n is given by
Bx-1)+7(y+1)+32z+1)=0
2. =8
73. (b) We have, A=[ b 1] = bx+7y+3z2+5=0
2 D =l v 8 .. Required distance = |5 +221 —221 i 5‘ = j& units
#=aa=l" N |2 +77+3| 83
_[4 +12 -6 —3]=[ 16 ‘9:' 76. (b) We have, I, =Itan”x dx
-8-4 12+1 -12 13 In+In+2=.J.tan“de+J‘tann+2de
1% -8 2 =3 -
Now, 34° + 12A =3 +12 1l 2
[_ 12 13] [_4 1 :I J'tan x(1 + tan® x) dx
= n+1
= i -l + it =J'tan"xseczx dx=@——’—{+c
| =36, 39 -48 12 n+l
[ 72 -63 tan® x
= B : Putn=4 weget [, + I = +C
_-84‘ 51 ] i : = Lt
- 0k : =
84 72

I s e T LR
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l andE =4

<) e

a=2

Now, b* = a*(1 - €°)= (2)2[1 - eﬂﬂ(l - %): 3
=5 b=43 |

2
~. Equation of the ellipse is + ____.5; =1

77. (b) We have, e =

= —+.y_=1

Xq 841
= fl_}i___Sy =4 -3
1 (3/2)
= 4dx -2y =
| 2 7
78. (b) Let the equation of hyperbola be —- — 7z =1.
a
ae=2=d¢€ =4
— L+ =4=b=4-4
o -9 |
& 4- &
Since, (JZ-, V3 )lie on hyperbola.
2 3 3.4
— 2 - -~
g& 4-a

g - 28 -3 =dl4 - &)
g - ba? =44 —&° /,.
&t -904 +8=0
& -8nd -1)=0
at =8 a* =1

a=1

I

. sa. ghupy
Now, equation of hyperbola is 7 - _5_ =1,

ation of tangent at («/5, /3)is given by

~. Equ "2 ;
g J’ =1= ‘\[Z—X Sa ot ]

2x : x
which passes through the point 242, 34/3).

x
79. (c) We have, fR=F

1
B W R S
"[(;)’Hl 1+ %
k

o i

o {3)= oA r(%) - f(®)and soon.
Pt 2

So, f(x)is many-one function. 3

y=fx)=V=T02

Again, let

- y+)fy=x:=>yxz—x+y=o

As, x €R
(-1f —4 ()20 = 1-4y 20

» . e[:l, 1]
2 2
.. Range = Codomain = \:———1 1}
. 2 .2
So, f(x) is surjective.
Hence, f(x)is surjective but not injective.
cot X —COSX _ 1 cos x(1 —sinx)

e )

i sinh (1 —cos h)
8h—0 cos h-h’

1 sin I:(Zsin2 E)
D iim A 4/

8h—0 cos h-h°

== lim A

420 hlcosh
2

_h :
: sin —

=lum(2“_ﬂ)_2_ . 1.1}
h 2 4 4

81. (b) We have, a =2i + 3 +2k

= la|=a+1+4=3

-l b=i+j=|bl= Ari=
Now, le-a|=3=|c-af =9

=

(- a)-(c-a)=9

=|0l2+lalz‘zc'a=9 3

Agelss [(axb)x e =3 :
™ Inxb||e|sin30°=3=>|cl=ﬁ
R vy
utaxb=(2 1 -3 =2§—23+f:

1 g‘



|c|=——6—=2 ....(i)

Ji+4+1

From Egs. (i) and (ii), we get
@f + (3% -2c-a=9 = 4+9-2¢c-a=9
= c-a=2

82. (b) Given curve is

yix=2)(x-3)=x+6 ...(1)
Put x =0 in Eq. (i), we get
W—2)(-J=6=>y=1
So, point of intersection is (0, 1).

Now, y=_£L
(x -2)x-3)
L, Gy _1x-2)x-3)-(x+6)x-3+x-2)
dx (x - 2P(x - 3
dx Jo1y 4x%9 36

. Equation of normal at (0, 1) is given by
y—1=—T1(x—0) =>x+y-1=0

which passes through the point e %}
83. (a) Total number of ways of selecting 2 different

numbers from {0, 1, 2, ..., 10} = 'C, =55
Let two numbers selected be x and y.

Then, X+ y=4m s . .4(1)
and X — y=4n ...(ii)
= 2x=4(m+ n) and2y =4(m - n)
=> x =2(m + n)and y =2m — n)
-~ x and y both are even numbers.
x y
0 4,8
& 6, 10
R 0,8
6 2,10
8 0,4
10 2,6
- Required probability=g66 *

84. (a) Given, X has 7 friends, 4 of them are ladies and
3 are men while Y has 7 friends, 3 of them are
ladies and 4 are med.

. Total number of required ways
SRR g+ g ie ke G,

+ T o e o I oA G 6 I O

=1+ 144 + 324 + 16 =485
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85. (d) (¥'c; - 1°c)) + ¢'c, - 1°C,) + 1Cy — Re;)
il wi@ Oy = %0,p)
= (%, + %g, + ..+ 'Cy) - (0,
+1%C, + ...+ °Cyp)

e, + 20y %+ H10,) - (20 = 1)

@, 4 40, + w0y, - ) -@° - 1)

Ni-= N|—= N =

PV 22)-(2° -1)=2°-1-2"+1 »
=20 _ 910

86. (a) Given box contains 15 green and 10 yellow
balls.
... Total number of balls = 15 + 10 =25

o Variance=npg=10 X —= X == —
5 3)

87. (a) We have, f(x)=ax* + bx + C
Now, flx + y)=1f(x)+ f(y) + xy
Put y =0 =1(x) = f(x) + f(0)+ 0
= f0)=0 =¢=0 ,
Again, put y = — X
: £0) = f(x) + f(~- x) - x*
= 0=ax’ + bx + ax* — bx - x*

= 2ax* - x* =0
1
= a==
2
Also, a+b+c=3
=  l4b+0=32p=>
2 2
f(x)=x2+5x
2
2
Now, f(n) = L e lnz + -5-11
2 2
VRS R EED)
n)== Yo'+~ yn
n=1 znz‘l 2n=1
_1,10x11x21 6, 10x11
2 6 2 2
K _385 2756 _660 _qq
& 2 2
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o’ =1 _10=0

88. (c) Let the radius of circle with least area be r. = SN 3
Then, then coordinates of centre = (0,4 - I).

s 3X2+3nx+n2—-31=0

Let a.and B be the roots.
Since, o.and B are consecutive.

5 loo-pl =1
= (-Ppf =1
X< r
/ il \,x4 2 again, . (a=Bf =(o+BF -40B
ysa=
e - 3n 2 n2 e 31
= = _—3——- -4 B
Since, circle touches the line y = x in first quadrant.
\0 =4.i—r) 2 4,2
=7 = - -31
2 ™ p
= r-4=xr2 = 3 =3n® —4n® + 124
— re 230 4 - 2
2+1 1-42 = n® =121
But r# 4 [-'- E <0] = b=ttt
1-42 1-42
i % V2 n=11 [+n>0]
r= =4 (V2 -1
e 90. (b) Let I =J’“’4 _d_x__=r"/4_1‘_°°s_"_dx
n/4 1+cosx “m4 1-cos’x
89. (d) Given quadratic equation is 3n/4 1 — Ccos X
X(x+ 1)+ x+1Dx+2+. . +x+n-1) S e o
(x+ n)=10n 3n/4 it
S+ + .+ )+ [(1+3+5+ .+ 2n-1)x « fm (cosec? x — cosec x cot x)dx
2 +[(1'2+2‘3++(n_1)n]=10n =[—-cotx+ 3m/4
ke i e COSeC X]y/4
. + X —————IVI= =
= =[(1+V2)=(=1++2)]=2




