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All questions are multiple choice questions with four options, only one of them is correct.

Each correct answer awarded 3 marks and —1 for each ingorrect answer.

Duration of paper-3 Hours

PART -1: PHYSICS

1

What is the minimum energy required to launch a satellite of
mass m from the surface of a planet of mass M a_pd radius R
in a circular orbit at an altitude of 2R? Y

5GmM . 26mM  GmM & GhM 5

a b c d

@ v ® 3R O R (.F). 2R

A mercury drop of radius 1 cm is sprayed int6 dfbps of
equal size. The energy expressed in joule is (surface tension

of Mercuryis 460 x 1 N/m) -

(@ 0.057 (b)¢57 " 6.
(c) 5.7x10* (d) 5.7 ><{106

Two plano-concave lenses (1 and 2) of glass of refractive
index 1.5 have radii'of gurvature 25 cm and 20 cm. They are

placed-in contact with their curved surface towards each
other and the space bé’?/een them is filled with liquid éf

refractive index 4/3. Then the combination is

@ colll"nvex lens of focal length 70 cm

(b) concave lens of focal length 70 cm

(c) concavelens of focal length 66.6 cm

(d) convexlens of focal length 66.6 cm

A charged particle moves through a magnetic field

perpendicular to its direction. Then

(@) kinetic energy changes but the momentum is constant

(b) the momentum changes but the kinetic energy is
constant

1

(© ‘Ibgtf] momentum and kinetic energy of the particle are
not constant

(d) bethrmomentum and kinetic energy of the particle are
constant

After two hours, one-sixteenth of the starting amount of a

certain radioactive isotope remained undecayed. The half

life of the isotope is

(@ 15 minutes (b) 30 minutes

(c) 45 minutes (d) 4 hour

A cail of inductance 300 mH and resistan€ei& connected

to a source of voltage 2 V. The current reaches half of its
steady state value in

@ 0.1s (b) 0.05s

() 03s (d) 0.15s

Two concentric conducting thin spherical shéljsandB
having radiir, andr ((r, >r,) are charged tQ, and -Q,

(IQgl > R,I)- The electric field along a line passing through
the centre is

Fa
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10.

12.

13.

A capillary tube of radiuR is immersed in water and waterl4.
rises in it to a heighi. Mass of water in the capillary tube

is M. If the radius of the tube is doubled, mass of water that
will rise in the capillary tube will now be :

@ M (b) 2™

© M2 d) 4Mm 15.
A sonometer wire resonates with a given tuning fork forming
standing waves with five antinodes between the two bridges
when a mass of 9 kg is suspended from the wire. When this
mass is replaced by a mass the wire resonates with the
same tuning fork forming three antinodes for the same
positions of the bridges. The valueMf is

(@ 25kg (b) 5kg

(c) 125kg (d) 1/25kg

When a metal surface is illuminated by light ofwavelengtl;\LQ'
400 nm and 250 nm, the maximum velocities of the
photoelectrons ejected ar@nd Z respectively. The work
function of the metal is (h - Planck’s constant, ¢ = velocity of
lightin air)

(@ 2hcx10 (b) 1.5hc x 16 17
() hcx16J (d) 0.5hc x 16J ,-"‘

Two conducting shells of radiasandb are connected by |
conducting wire as shown in figure. The capacity of system

is:
a a % %

= - qi
ab “y A
@ 4TESOE (b) 4ne,(@+Db)

(c) zero (d) infinite
Wheny, U235 undergoes fission, 0:1% of its original mass iss,
changed into energy. How mugch ene{rgy is released if 1 kg of
9,U%° undergoes fission
(@ 9x106°] (b) 9%x16J
() 9x102J 4 (d) 9x16%J
One mole of an ideal gasis taken from state Ato state B by
three different processe‘T

=]

i

A

>\/

()ACB (ii]'ADB (iii) AEB as shown in the P-V diagram. The
heat absorbed by the gas is

(@) greaterin process (ii) than in (i)

(b) theleastin process (ii)

(c) thesamein (i) and (iii)

(d) lessin (iii) than in (ii)

In the formulaX = 3YZ?, X andz have dimensions of capaci-
tance and magnetic induction respectively. The dimensions
of Yin MKSA system are :

@ [M3L2T?A™ (b) ML

(©) [M—3L2A4TE] (d) [M3L2A%T4

Two very long, straight, parallel wires carry steady currents
I and -l respectively. The distance between the wirgsAs

a certain instant of time, a point charge q is at a point
equidistant from the two wires, in the plane of the wires. Its
instantaneous velocityis perpendicularto this plane. The
magnitude of the force due to the magnet|c field acting on
the charge at this instant is

(@) % (b) M,# © L,‘%h (d5 0

Two projectiles A and B thrown with'speeds in the ratio

1:4/2 2 acquired+the same heightseIf Ais thrown at an angle
of 45° with the honzontal the angle of projection of B will be
(@) © | (b) e0°

c) 30°# (d) 45°

A meter bridge is set up as shown, to determine an unknown
re5|stance ‘X’ using a standard 10 ohm resistor. The
galvanometer shows null point when tapping-key is at
52 ém mark. The end-corrections are 1 cm and 2 cm
res ?yg‘ely for the ends A and B. The determined value of
Xis

&
J

e
F

|

x ' 10
(i
(@ 10.2ohm (b) 10.60hm
(¢ 10.8ohm (d) 11.10hm
A disk of radiusa/ 4 having a uniformly distributed charge
6 C is placed in the- y plane with its centre até+ 2, 0, 0).
A rod of lengtha carrying a uniformly distributed charge 8
Cis placed on theaxis fromx =a/4 tox = 5a/ 4. Two point
charges—7 C and 3 C are placead&d( —a/4,0) and (-3
14, 3/ 4, 0), respectively. Consider a cubical surface formed
by six surfaces=t+a/2,y= ta/2,z= +a/2. The electric

flux through this cubical surface is
* y

£
NI '

-

(

-2C 2C
@ < b) g
(©) % d) %WWW.examrace.com



19.

20.

21.

22

23.

24,

A particle of mass m moving in the x direction with speed 25.

is hit by another particle of mass foving in they direction

with speedv. If the collision is perfectly inelastic, the

percentage loss in the energy during the collision is close

to

(@ 56% (b) 62%

() 44% (d) 50%

A coil is suspended in a uniform magnetic field, with the

plane of the coil parallel to the magnetic lines of force. When

a current is passed through the coil it starts oscillating; It is

very difficult to stop. But if an aluminium plate is placed

near to the coil, it stops. This is due to :

(@) developement of air current when the plate is placed

(b) induction of electrical charge on the plate

(c) shielding of magnetic lines of force as aluminium is a
paramagnetic material.

(d) electromagneticinduction in the aluminium plate gl\/lng6
rise to electromagnetic damping.

A steel wire of length ‘L’ at 40°C is suspended from the

ceiling and then a mass ‘m’ is hung from its free end. The

wire is cooled down from 40°C to 30°C to regain its original

length ‘L. The coefficient of linear thermal expansion of the /

steel is 10-5/° C, Young’s modulus of steel 8 Mm?and

radius of the wire is 1 mm. Assume that L >>diameter of the

wire. Then the value of ‘m’ in kg is nearly

@ 1 (b) 2 © 3 (d) 5

On a hypotenuse of a right prism (30°—60° —90°) of refractive

index 1.50, a drop of liquid is placed as showrwn figure.

Light is allowed to fall normally on the short face >'of the

prism. In order that the ray of light may gettotally reflectegy

the maximum value of refractive index isj

% Liquid

(@ 130
(c) 1.20 g "

(b) 147

(d) 1.25

Atuning fork of frequency 392 Hz, resonates with 50 cm
length of a string underi’%sidﬁ)(lf length of the string is

decreased by 2%, keeping the tension constant, the number
of beats heard when thestring and the tuning fork made to

vibrate simultaneously is :
@ 4, (b) 6 28.
() 8 | d 12

Hydrogen H), deuteriumD), singly ionized heliumHe®)

and doubly ionized lithiuni{**) all have one electron around
the nucleus. Consider n = 2 to n = 1 transition. The
wavelengths.of emitted radiations atg 4,, A4, and 4,
respectively. Then approximately :

@ A =Ar,=4r,=9),

(b) 4r,=2h,=21,=2,

© A =21,=221,=3V2),

(d) A, =n,=2%,=3V2),

29.

The following figure depict a circular motion. The radius of
the circle, the period of revolution, the initial position and
the sense of revolution are indicated on the figure.

The simple harmonic motion of tkerojection of the radius
vector of the rotating particle can be hown as :

@) X(t)—ﬂcosl\ +7a(b) X(t)—acqgl\ —|—7a
© x —asml\ +7ﬂ (d) x(t)—acos[\ +Z]

There are two sources kept at distances/large screen
is perpendlcular# to Ime joining the sources. Number of
maximas on the screeh in this caselis wavelength of

Ay~

I.' to

N
P o4
S }
@ Y (0) 3
© 5 @ 7
In the circuit shown in figure th e current through
382 282 2%
—AMWA- AV —AN—
v —— % 8C2 § Q) % ne)
AMA —AW—
2L 2 2L 2 2%
(@) the X resistoris 0.50A.

(b) the 3Qresistoris 0.25A.

(c) thed4Qresistoris 0.50 A

(d) the4Qresistoris 0.25A.

A telescope has an objective lens of 10 cm diameter and is
situated at a distance of one kilometer from two objects.
The minimum distance between these two objects, which
can be resolved by the telescope, when the mean
wavelength of light is 5000 A, is of the order of

(@ 5cm (b) 0.5m () 5m (d) 5mm

During vapourisation

I.  change of state from liquid to vapour state occurs.

Il. temperature remains constant.

lil. both liquid and vapour states cogxisk iB2HH HREWBmM

V. specific heat of substance increases.



30.

31.

32.

33.

Correct statements are
@ LIandIlV
(© LIandIV

I, 1lland IV
I, lland Il

(b)
(d)

(d) No potential difference appears between the two
cylinders when same charge density is given to both
the cylinders.

Awire is connected to a battery between the pdiandN  34. A thin but rigid semicircular wire frame of radiuis hinged

as shown in the figure (1). The same wire is bent in the form
of a square and then connected to the battery between the
pointsM andN as shown in the figure (2). Which of the
following quantities increases ?

—
[_* T — —<—i—
) &)

(@) Heat produced in the wire and resistance offered by

the wire.
(b) Resistance offered by the wire and current through the

wire. 35.
(c) Heat produced in the wire, resistance offered by the

wire and current through the wire.
(d) Heat produced in the wire and current through the wi
A body moves in a circular orbit of radius R under the actlon
of a central force. Potential due to the central force is glven
by V(r) = kr (k is a positive constant). Period of revolution of
the body is proportional to :
(a) Rl/2 (b) R—l/2
(C) R-3/2 (d) R-5/2 LY &
Two equal heavy spheres, each of radjume in fqumb-
rium within a smooth cup of radius.3he ratio of reaction
between the cup and one sphere and fha:it between the two
sphere is -

37.

@ 1
© 3 (d) 4

A long; hellow conducting cylinder is kept coaxially inside
another long, hollow conducting cylinder of larger radius.
Both the cylinders are initially electrically neutral

(@ A potential difference appears between the two
cylinders when a charge density is given to the inner
cylinderg 38.
A potential difference appears between two cylinders
when a charge density is given to the outer cylinder.
No potential difference appears between the two
cylinders when a uniform line charge is kept along the
axis of the cylinders.

(b)
©

atO and can rotate in its own vertical plane. A smooth peg
P starts fronD and moves horizontally with constant speed
v, lifting the frame upward as shown in figure.

Find the angular velocity of the frame when its diameter
makes an angle of 60° with.the vertical :

@ v/r (b) v,/ 2r

(©) 2v/r (o) vf

Given that A+B=RandA= B R. What should be the
angle between A and B ?

a) 0 “| (b) w3 (c) 2v3 d)n

The basic magnetization curve for a ferromagnetic material
is shown in figure. Then, the value of relative permeability
is h'fhesf for the point

1-5\?““,}3““5

F I
ritted I
! I
1.0F
= T o i l
e [T/ |
@05 /) ! |
P/ ! !
N b !
: : : 1 1 ! 1 1 1 »
Op1 2 314 567 "
H(x 10 A/m)
@ P (b) Q
(© R d) S

Five gas molecules chosen at random are found to have
speeds of 500, 600, 700, 800 and 900 m/s:

(@ The root mean square speed and the average speed
are the same.

(b) The root mean square speed is 14 m/s higher than the
average speed.

() Theroot mean square speed is 14 m/s lower than the
average speed.

(d) The root mean square speedig m/s higher than the

average speed.

What is equivalent capacitance of circuit between péints
andB?

il il

! ] 17

nracg.com




39.

40.

41.

@) %M (b) %M

(©) Infinite @ [z Lt
A cyclic proces®\BCD is shown in the figurB-V diagram. 45.
Which of the following curves represent the same process

Dead burn plaster is

(@ CasQ.2H,0 (b) MgSG,. 7H,0

(c) CaSQ.*%:H,0 (d) CaSQ

Stronger is oxidising agent, more is

(@) standard reduction potential of that species
(b) the tendency to get it self oxidised

P| A»—B (c) the tendency to lose electrons by that species
(d) standard oxidation potential of that species
c 46. Which of the following relation represents.correct relation
D between standard electrode potential and equilibrium
v constant? 4
PA PA L logK = ﬂ f
A B A B 2.303 RT [ [
@ E:TL (b) El nFE.
D D Il. K=e RT .
4 T 4 T logK = —NEET .
P B P I 8 T 238RT
A——B
© Aﬁ (d) ' A logk =0.43427FE
D c D C / i Ry
T — T i Choose the correct statement(s).
In the circuit given below, V(t) is the sinusoidal voltage  (a) I, Iland lll are correct
source, voltage drop )(t) across the resistance R is (b) T and Il are correct
D, D, () "% drand 1V are correct
(d) Iz;mg LY a;e’correct
R, =100 Q R; YAB R,=1500 %, 47. Whicl?' of tﬁ_e fo_llowing shows nitrogen with its increasing
V(D) - order'of oxidation number?
— +
(@) is half wave rectified b qi @ Nof NO < NO, < NG < N,
(b) is full wave rectified V4 (b) 'NH,” <N,O < NG, < NGz~ < NO
(c) has the same peak value in the'positive and negative (©) NH;" <N,O < NO < NQ < NO;-
half cycles (d) NH;* <NO < NO < NG, < NO;~
(d) has different peak values during positive and negatiyg, Raoult's law becomes a special case of Henry's law when
half cycle { @ Ky = pf b) Ky > pf
_ : O © Ky<p (@) Ky =p;
Which of the following can be repeatedly soften on heating?
@) Polystyrene  ® (i) Melamine 49. E°for the cell,
(i) + Polyesters #(iv) Polyethylene zn| 7t @aq) || cét (ag)| C is 1.10 V at 25°C. The
(v) Neoprene f ) I .
@ (i)and i) '(b) ()and (iv) equilibrium constant for the cell reaction

42

43.

(c) (i), (iv) and (v) (d) (i) and (iv)

Which-one of the following complexes is an outer orbital
complex ?

() [CO(NHy)E** (b) [Mn(CN)g*-

(© [Fe(CNy* (d) [Ni(NHp% 50.
For the reaction k{g) + Br, (g) - 2HBr (@), the experimental
data suggest; rate kfH,][Br ,]1/2. The molecularity and
order of the reaction are respectively

3 33
@ 215 (b) 22
© 1,1 d) 1,%

Zn + CUP* (aq) —— Cu+ zZrt* (aq)

is of the order of

(a) 10% (b) 10

(c 10 (d) 10Y

Which of the following represents Gay Lussac's law ?

] $: constant Il PT,=RT,

I” P]_V]_: P2V2

Choose the correct option.

@ Litandil (b) lland\Www.examrace.com
() landlll (d) landll



51.

52.

53.

55.

56.

57.

58.

59.

60.

For the reactiorCO (g) + % 0, (9) > CO, (9)

Which one of the statement is correct at constant T and P ?

(@ AH=AE

(b) AH< AE

(c) AH>AE 61.
(d) AH is independent of physical state of the reactants

The energy of an electron in second Bohr orbit of hydrogga
atomis: '

(a) -5.44 x 101%V (b) —5.44 x 109al
(c) —5.44 x 1019%J (d) -5.44x 1019
Which of the following order is wrong?

(@ NH3<PH; <AsH; — Acidic
(b)
©
(d)

Which of the following is not involved in the formation of [

63.

Li<Be<B<C—IE;
Al ,05 < MgO < Na,O < K,0— Basic 64.

Li* < Na* <K* < Cs" — lonic radius J

photochemical smog? 5.
(@ Hydrocarbon (b) NO

() SQ (d) O, 66.
Which of the following is not present in Portland cement?
(@) CaSio, (b) CaSio, “

(©) Ca(POy, (d) CaAl05 « & 67.
Which of the following can form buffer solution?

(@) aqg.NH+NH,OH (b) KOH+ENG, 68.

(c) NaOH+HCI (d) KH+KOH

Which of the following complex showg®d? hybridization?
(8) [CrINO)G* (b) { [Fe(CNyI+-

(©) [CoRg® (@ IN(CO),

Which has glycosidic linkage?

(@) amylopectin = (b) amylase

(c) cellulose (d) all of these

Which of the foIIowing‘feprlesents Schotten-Baumann

69.

reaction?

(@) formation of amides from amines and acid chlorides/
NaOH 70.

(b) formation of amines from amides and LiAIH

(c) formation of amines from amides and/BraOH

(d) formation of amides from oxime ang$0,

In the fo"llowing structures, which two forms are staggered

conforma'gi.ons of ethane ?

N " H 71.
H f H H H

H H

H H H
. H OH
H
H
@) @) ()

(@ 1and4 (b) 2and 3

() 1and2 (d) 1and 3

Which of the following shows correct order of bond length?
@ O*>0,>0,>0,2 (b) 0,"<0,>0,<0,>

© 0,">0,<0,>0,% (d) 0,">0,<'0,>0,%

The number of radial nodes of and 2 orbitals are
respectively r
(@)2,0 (b)* 0,2 {

(©1,2 () 2,2 -

Ifa 25.0 mL sample of sulfuri¢ acid is titrated with 50.0 mL of
0.025 M sodium hydroxide to a phenolphthalein endpoint,
what is the molarity of the acid?

(@ 0.020M (b) 0.100M

(c) 0.025M (d) 0.050M

Find which of the foIIowfhg compound can have mass ratios
of C:H:0'as 6:1:24
(@)! HO-(C=0)-OH
(¢) | H-(C50)-H

(b) HO-(C=O)-H
(d) H,CO-(C=O)H

The number of atoms per unit cellafcstructure is
(a)eil‘ (b) 2

(© M (d) 6

Which of these/doesn’t exist?

@ PH™™ (b) PH

() LuH, (d) PR

Which of these compounds are directional?

(@ :NaCl (b) CG,

(c) BaO (d) CsCl

For a given reactiomyH = 35.5 kJ mol andAS = 83.6 JK

moll. The reaction is spontaneous at : (Assume At
andAS do not vary with tempearature)

(@ T>425K (b) Alltemperatures
(©) T>298K (d) T<425K
Specific conductance of (M HA is 3.75 x 16* ohntlcnTl

If A (HA) =250 ohm1cm? mol™2, the dissociation
constanK, of HA is :

(@ 10x16° (b) 2.25x16%

(c) 2.25x16° (d) 2.25x10'3

The rate of reaction between two reactants A and B

decreases by a factor of 4 if the concentration of reactant
B is doubled. The order of this reaction with respect to

reactant B is:

(@ 2 (b) 2

() 1 (d) 1

A compound of molecular formula of,8, ; shows optical
isomerism, compound will be

2, 3-Dimethylpentane
2,2-Dimethylbutane
3-Methylhexane
None of the above

www.examrace.com

@)
(b)
©
©)



72.
(@) trans-1,3dichloro cyclohexane

(b) trans-1,2 dichloro cyclohexane

(c) cis-1,2dichloro cyclohexane

(d) trans-1,3 cyclopentane

Cadmium is used in nuclear reactors for?
(@) absorbing neutrons

(b) cooling

(c) release neutrons

(d) increase energy

73.

74.
hydroxyamine?
(@ Zn/MHCl
(c) Zn/NH,CI

(b) H,O,
(d) LiAIH,
75.
Bronsted base?
(@ NaCOy (b) OH
(c) HCOy~ (d) NHg

76. ldentify the structuer of water in the gaseous phase.

() H-O-F
H

@ H-O-F

(25‘,
95 >

© & /lmﬁr (d) None of these

Electrometallurgical process is used to extract
(@ Fe (b) Pb
(© Na (d) Ag

77.

L
78.

|

COOCH, COOF COOI—,FA s
H OH H OH H—1—OH
H OH H OH HO——H

COOH COOCH; « COOCH,

A B P (>

1

(@ AandB are identical {

(b) AandB are diastereomers
(c) AandC are enant;amers
(d) AandB are enantiomers

Fr

test for nitrates is

(@) FeSQ NO (b) [Fe(HO)NOJ*

(©) [Fe(HO)NOJ* (d) [Fe(HO)NOP*
80. Which one ofthe followinp is an amine hormone ?

(@ Thyroxine (b) Oxypurin

(© Insblin (d) Progesterone

PART - 111 (A) : ENGLISH PROFICIENCY

79. Correct formula of the cnfmplex formed in the brown ring

DIRECTIONS(Qs. 81): In the following question, out of the four86
alternatives, choose the one which best expresses the meaning'o o

the given word.

81. Loquacious
(@) Talkative
(c) Content

(b) Slow
(d) Unclear

Which reagent converts nitrobenzene to N-phenyl

&
The correct statement about the compounds A; B, and Cd

Which of the following does not contain Plane of symmetriPRECTI ONS(Qs. 82): Choose the word opposite in meaning to

the given word.
82. Meticulous

(@ Forgetful (b) Destructive

(c) Careless (d) Flagrant
DIRECTIONS (Qs. 83 - 86): In the following questions, you
have two brief passages with 5 questions in each passage. Read
the passage carefully and choose the best answer to each question
out of the four alternatives.

PASSAGE-] -

To write well you have to be able to write-clearly and logically,
and you cannot do this unless you can think cligarly and logically.
If you cannot do this yet you shpuld train yourSelf to do it by

Which of the following can act as both Bronsted acid aqgking particular problems and.following them through, point by

point, to a solution, without leaving.anything out and without
avoiding any difficulties that you meets

At first you find clear, step-by-step thought very difficult.
You may find that your mindlis not able to concentrate. Several
ungbnnected‘fdeas may occur together. But practice will improve
your ability to goncentrate on a single idea and think about it
F1early and logically. In order to increase your vocabulary and to

'improve;lour'style, you should read widely and use a good

dictionaryitofielp you find the exact meanings and correct usages
of words. #

Always remember that regular and frequent practice is
necessaryff you want to learn to write well. It is no good waiting
ntil you have an inspiration before you write. Even with the
most famous writers, inspiration is rare. Someone said that writing
is ninety-nine percent hard work and one percent inspiration, so
the sooner you get into the habit of disciplining your-self to
write, the better.

83. Towrite well, a person must train himselfin
(@) dealingwith a difficult problem

(b) not leaving anything out

(c¢) thinking clearly and logically

(d) following a step-by-step approach
Initially it is difficult to write because

(@ agood dictionary is not used

(b) ideas occur without any sequence
(c) aidsto correctwriting are not known
(d) exact usages of words are not known
85. According to the passage, writing style can be improved by

(@) thinking logically

(b) writing clearly

(¢) undergoing training

(d) reading widely
TFamous writers have achieved success by
(@) using their linguistic resources properly
disciplining their skill
following only one idea
waiting for inspiration

84.

(b)
(©)
(d)

www.examrace.com



DIRECTIONS (Qs. 87-88) : In questions below, sentences are ~ Question Figure:
given with blanks to be filled in with an appropaword (s). <>
Four alternatives are suggested for each quesfibnose the 1

correct alternative out of the four. <> O

87. China is a big country, in area it is bigger than any other @)
country Russia. - )
(@ accept (b) except Answer Figures:
(c) expect (d) access @ </, y

88. The treasure was hidden a big shore. @ O o <><><>
@ on (b) underneath <>/ ©
(© toward d) off 7

(@) (b) () (d) .,-"r,
Which of the answer figures include the separate
components found in the qdestion figure?
Question figure:

DIRECTIONS (Qs. 89-90) : In questions, some parts of theyy
sentences have errors and some are correct. Firwhizh part

of a sentence has an error. If a sentence is ffioee érror, mark

(d) in your Answer.

89. My father gave me (a) / a pair of binocular (b) / on my = ﬂ

birthday. (c) / No error. (d) L 4F A :

90. The teacher as well as his students, (a) / all left (b) / for the . |
trip. (¢) / No error. (d) /‘Jﬂ' Dz&

PART - 111 (B) : LOGICAL REASONING !."r Answer figlhres;

91. Which answer figure complete the form in question figure ?

Questionfigure: ﬁ " N
@]
2 K ANl %

A Fa
% (af Al (©) (d)
@@ y DIRECTIONS(Qs. 95-96): Select a suitable figure from the four
- K alternatives that would complete the figure matrix.
Answer figures: b ¢ <

S| R | IR | = OB

I ; M a
@ () © (@ dPp|a=D| ?
DIRECTIONS(Q. 92): Inthe f(_)llovying guestion which answer o oMo o —~
figure will complete the question figure?
92. Questionfigure: J ( )| )| @ 9| € D)
Rt i f , o) | oUo | 1 v
, (@) (b) (©) (d)
2 o o\\
o

Answer {igures:
- 96.

£ IN |/
N
0\"\8

@ (b) ©) (d)

93. Which answer figure includes all the components given in
the question figure ?

N\

\AIQI\AI_QY mrace.com

(b) (©) (d)

7

~—~

a

Qg



97. M is the son of P. Q is the grand daughter of O who is the
husband of P. How is M related to O?
(@ Son (b) Daughter
() Mother (d) Father

98. Vinod introduces Vishal as the son of the only brother of his
father's wife. How is Vinod related to Vishal?
(@ Cousin (b) Brother
() Son (d) Uncle 104.
99. AGMSY, CIOUA, EKQWC, _?I0UAG, KQWCI
(@ GMSYE (b) FMSYE
(c) GNSYD (d) FMYES
100. (?), PSVYB, EHKNQ, TWZCF, ILORU
(@ BEHKN (b) ADGIM
(c) SVYBE (d) ZCFIL

DIRECTIONS(Qs. 101) : In the following question, one statement
is given followed by two assumptions | and Il. Yoave to consider

the statement to be true even if it seems to beasance from 105.

commonly known facts. You have to decide whichha given
assumptions, if any, follow from the given statemen

101. Satements : Politicians become rich by the votes of the ;.-"’
people. j
Assumptions: |

I.  People vote to make politicians rich. '

Il.  Politicians become rich by their virtue.

(@ Onlylisimplicit
(b) Onlyllisimplicit
(c) Bothland Il are implicit 4
(d) Bothland Il are notimplicit /
102. Two statements are given followed by four €on hsions, I, 1,

Il and 1V. You have to consider the statements to be true,
even if they seem to be at variance from-commonly known
facts. You have to decide which of the given conclusions
can definitely be drawn from the given statements. Indicate
your answer. -
Satements: \

(A) Nocowis a chair {
(B) Allchairs are tables.
Conclusions: .

I.© Some tables are chairs.

Il. s'Some tables are cow:

.. Some chairs are cowg 106.
V. No table is a cow

(@) Eitherll or 1l follow

(b) Either Il or IV follow |

() Onlyl follows

None of these

(@ Nof

DIRECTIONS (Qs. 103-104): In questions one/two statements
are given, follewed by two conclusions | and Il.uYhave to
consider the statements to be true, even if theyns® be at
variance from commonly known facts. You have toideavhich  107.
of the given conclusions, if any follow from thevgh statement.

103. Satements:
1. Templeis a place of worship.
2. Church is also a place of worship.

o

Conclusions:

I.  Hindus and Christians use the same place for worship.
IIl.  All churches are temples.

(@) Neither conclusion I and Il follows

(b) Both conclusions | and Il follow

(¢) Only conclusion | follows

(d) Only conclusion Il follows

Satement :

The human organism grows and develops through
stimulation and action. o

Conclusions: f

I.  Inert human organism cannot grow and develop.

II.  Human organisms do not react to stimﬂflatibn and action.
(@ Neither conclusion I nogll follows r

(b) Both conclusions | and Il follow

(c) Onlyconclusion | follows

(d) Onlyconclusion' Il follows * _

Choose the set of figure which follows the given rule.
Rule:, Closed fighres qfadually become open and open
figures gLaduaIIy become closed.

o || T
4

o (DI DD

o [ I« 1¢ |

o |00

@ @ b) @

© @ d @

PART -IV: MATHEMATICS
Let f and g be functions from

o R defined as

7x2‘|'5(—8,x§1 [x], x <=3
f 0=xts, 17,9 k) o — <2
8x13 x>7 X244, x >

Then
@ (fog)(-3)=8 (b) (fog) (9) =683

(©) (gof)(0)=-8 (d) (gof) (6) =427

How many different nine digit numbers can be formed from
the number 223355888 by rearranging its digits so that the
odd digits occupy even positions ?

(@ 16
(c) 60

(b) 36 www.examrace.com
(d) 180



108.

109.

110.

m.

112.

113.

114.

115.

Median of the above data is
(@) 68.33 (b) 70
(cp 6811 (d) None of these

116. IfA, B, C are the angles of a triangle aglfl ,&B €€ arein

n
If Y k(k+1) (k—-1) =pn*+qn3 +tn? + sn, wherep, q, t
k=1

ands are constants, then the values@ equal to

@ - (b) 1 A.P. Then the triangle must be
4 2 (@) rightangled (b) isosceles
1 (c) equilateral (d) None of these
(© > d - 117. An observer on the top of a tree, finds the angle of

The length of the semi-latus rectum of an ellipse is one thrid  d€pression of a car moving towardsthetree to be 30°. After
of its major axis, its eccentricity would be 3 minutes this angle becomes 60°. After how much more

2 2 time, the car will reach the tree? s
@ 3 (b) \/; @ 4min. (b) 45m
(¢) 1.5min (gd) 2min. r
) T d —= 4
© V3 @ V2 118. After striking the floor a certain pall reboun%ﬁh of its

3p

If oo andp are roots of the equatio;n2 + px+T =0, such

that |o.— B £ +/10, thenp belongs to the set :

height from which it-has fallen. The total distance that the
ball travels beforé coming to rest if it is gently released from
a heightof 120mis |

/.:(a) 960m (b) 1000m
@ {2,-5) (b) 3,2} (9), 1080m (d) Infinite
© {-2,5) d) {3,-5) 9. Anequilateral triangle is inscribed in the circfetxy? = &

Given the system of straight lines a(2x + y — 3) #
b(3x + 2y — 5) = 0, the line of the system situated farthest
from the point (4, —3) has the equation

(@ 4x+1ly-15=0 (b) 7x+y-8=0

() 4x+3y-7=0 (d) 3x—4y+1=0

One mapping is selected at random from all marﬁpiqgs of tlr?eo
setS={1, 2, 3, n} into itself. The pro?abili?' that it is

one-one is:_z.Then the value of n is '\‘4 <

@ 3 ® 4 121
© 5 (d) 6

The integer just greater the(eiL JE)Z” is divisible by

(n e N) w |

@ 2} (b) 27 122
(©) 22 “ 4 (d) Notdivisible by 2

Th_e domain of the functjpn

f(x) = sin‘l{bgz [% XZ] I.is .

@ [2,-1v0,2] () -2,-1P[1,2]

© [F2=1012] d) <2,-10(@1,2)

The marks obtained bi/ 60 students in a certain test g
given below :

No. of No. of
Marks [* Marks
rstudents students
10-20 2 60-70 12
20-30| 3 70-80 | 14 124
30-40 4 80-90 10
40-50 5 90-100 4
50-60 6

with one of the vertices at (a, 0). What is the equation of the
side opposite to this vertex ?
@ a=0 (b) x+a=0
(© +a=0 » (d) 3x-2a=0
&

. The functionf (x) = x— |x —x2 |, —1< x <1 is continuous

on the interval
(@ [-1, 1]
(© $-1,1]-{0}

() (-1,1)
@ 1.1)-{0}

f n—é_"Ed(i—'r;)zl then Pq) is true for

@ n>1 (b) n>0
(¢ n<O (d) n>2
. If a system of equationax+y+z=0
x—by+z=0

x+y—-cz=0 @,b,c=-1)

1 1
+—t—=
1+b 1+c

@ O (b) 1
© 2 d 3
. Iff (x) =x*, then f (x) isincreasing in interval :

® 0]
(d) None of these

1
has a non-zero solution thill—a

@ [O.€]
(© [0,1]

X
. If x is real number, thems————— must lie between
X°—5x+9

1
— and 1

1
11 (b) -1 and—

wwhik.examrace.com

(@)

1
(c) =11 and 1 () — and 1



]

1/x 1/x 1/x
125. The value of Iim( | -|a Fo
X n
a>0,i=1, 2,..... n, is
@ at,t...ta G ateta
al "|H2 +-|—3n
(c) - (d) ayasas.....a,
126. The value ofcot™! 7+ cof® 8 cot! 1tis
T
@ = ®
(©) cotls (d) cotl3
127. If ICOS X I dxis equal to :
1 JsinxR- IS equatio:
e* cosx e* sin x
a +C b -
@) 1+ sinx () 1+ sinx
e* e* cosx
c) C- d -
© 1+ sinx @ 1+ sinx

128. Arandom variabl& has the probability distribution

129.

130.

131

X

1

2

3

4

5

6

7

1.‘8

P(X)

0.15

0.23

0.17

0.1

D 0.2

00(80

7 0

For the events E ={X is a prime number}pﬁdﬁ‘ﬁ( Q}
then p(E\_E) is

(@ 050 (b) 0.77

(©) 035 (&2 0.87

The number of roots of equationsx +£0es2x +cos3x = 0
is (0<x< 2n)

(@ 4 S (OB

(©) 6 4. s

THe area under the cury

abovex-axis is :

(@)
(©

(@)
(b)
(©
(d)

2
2P+ 2

tﬂ xlogcosx
If f(x) =glogd+ x°)

F

continuous but not differentiable at x =0
differentiable but not continuous at x =0

0

(b) 22-2
(d O

#0

,X=0
continuous as well as differentiable atx =0

then f(x) is

?|cds< sinx|, o<x<E and

neither continuous nor differentiable at x =0

132. The maximum value of z = 3x + 2y subject to

X+2y~-2,x+2yS58,x,y~0is:
@ 3R (b)y 24
() 40 (d) None of these

133. A cylindircal gas container is closed at the top and open at

the bottom. if the iron plate of the top—is time as thick as

the plate forming the cylindrical sides. The ratio of the radius
to the height of the cylinder using mlnlmum material for the
same capacity is {

&

2
@ 3 o5
f [
4 1
© 3 @ 3

134. LetA, B, Cbe finfte sets..Suppose that n (A) = 10, n (B) = 15, n

i

135. If f(Z

(C)=20,n (AB)=8 aqd n (B\C) = 9. Then the possible
value of n (AUBUC) is

a) 267
f 27 |
()1 28 f
(d) Any.bfthe three values 26, 27, 28 is possible
L/’ =
1—22 i
—— &
|z |
@ £ ) 12|
(© 2|z| (d) None of these
.| 1= (logx)? _
136. Iff(x)=cos 1+ (I0gx)? then the value df (¢) is equal to
(@ 1 (b) =
e
© 2 @ 2
e e2

137. Satement 1 : A five digit number divisible by 3 is to be

formed using the digits 0, 1, 2, 3, 4 and 5 with repetition. The
total number formed are 216.

Satement 2: If sum of digits of any number is divisible by
3 then the number must be divisible by 3.

(@) Statement-1is true, Statement-2 is true, Statement-2 is
a correct explanation for Statement -1

(b) Statement-1istrue, Statement -2 is true ; Statement-2
is NOT a correct explanation for Statement - 1

(c) Statement- 1listrue, Statement- 2 is false
(d) Statement-1isfalse, Statement -2 is true

138. The equatlon of one of the common tangents to the parabola

y2=8x andx?+y2-12x+4=0is
@ y=—-x+2 (b) y=xw@w.examrace.com

() y=x+2 (d) None of these



145. An urn contains five balls. Two balls are drawn and found

cost sint : - Y
139. IfR (1) = L sint cost} , then R(s) R(t) equals to be vlvhlte. The probability that 2” the balls are white is
@ R(s+1) (b) R(s-1 @ 7o ® 7o
© e R(s) (d) None of these 3 1
140. | J;Iog 1 Jax= 0 logoxtyg(xx 2 dex e, then © 37 @ 5
X 146. Theratioin which the join of (2, 1, 5) and (3, 4, 3) is divided
1
@ f00=5" (®) 9t =logx by the plane (x +y-2) 5 is:
(© L=1 (d) None of these @ 3:5 () 5:7 g
(c) 1:3 (d) 4:5 4
141. Let 3, b & ¢ be non-coplanar unit vectors equally inclined Jsinx {
- 147. Value of o
to one another at an acute ar@l@hen|[a b €] |in terms sin X+V COSX
of 6 is equal to @ T o)
a P—
@ @tcodI/ cosk 2 4
T F "
(b) (1tcodd/ —2cosb (c) 24 X ( (d) None of these
() (1—0056./ H2cost 145;.:*‘f he dot#product of a vector with the vectars i -3k,
(d) None of these [i+3j-2k and 2i+j+4k are 0, 5 and 8 respectively. The
142. 2114, 2218 8116 AI32 o is equal to- vector is |
I ~ A~ ~
@ 1 (b) 2 f @) +21+k (b) —i+3j-2k
() 32 (d) 572 ©) %A i +3k d) §-3j-3k
149. The angle betwéen the lines whose intercepts on the axes
143. If ( 1" -~ ,thena-nisequalto area, andb —a respectively, is
r+3C a+3 i|.
[ ; (@) tan 1a i (b) tan‘1M
@ o (b) 1 | ¢ ab 2
() 2 (d) None ofkt se 1p%_g?
¥ (c) tan ! a (d) None of these
P a-y r-7 2ab
144.1f [p-x q r-7=0 then the\,a|ueo£+_+i is 150. Ifthe line through the point (k, 1, —1) and (2, 0, 2) is
- X'y z perpendicular to the line through the poirdsand
p=x q-y T g » C (2 + X,k 1), then what is the value ki
@ O (o)t 1 _
© 2 @ 4par @ -
- © -3 d 3
"4

www.examrace.com



SOLUTIONS

f
"4
PART -1 : PHYSICS direction of velocity changes at a"{/ery point (the
magnitude remains coqstant). r
1. (@ Asweknow, | i
Therefore, the tangential momentum will change at

L . -GMm . e : .
Gravitational potential energy= : every point. But kinetic enerlgywnl remain constant as

it is given -by%mvz and v2fis the square of the

and orbital velocity, y= /GM/(R+h) magnitude of velo¢ity which does not change.
4" .
_[ 6M _ [GMm A = Ay
V(R+2R) V3R /O T oo
1 GMm 1 _GM GM / A / N 1,"
£, = 2mg - SMm_ 1, OM_ G o LS
2 3R 2 3R 3R ,9“;{ 16 L 2)
_GMm(l g_—GMm i g "=
T 3R \2 )7 e t 2 1
SR 12 °R 4 Halflfe ~ t,,=—- - 5h
—GMm ’ n 4 2
Ei = + K -\:hl.. M 6 . . .
R Fi . (@ ,The charging of inductance given by,
¥ 5
E =k = ( Rty
i-igle L’
5GMm 0 :
Therefore minimum required enerdf, = 6R ( )
2T (nL3_ 1Y ' i Rt Rt
= 4 x 3.14 x (12X 460 x 103[(10F)3*—1] = 0.057 2 2
Taking log on both the sides,
8 (3 v 1, 1
&1, = .
3. fi 42 Ji- 25 50 Rt logl- log2
.l‘lle;_ L
1 j: 4V 1 1, 3 3
i e A I I B L 300. 10
f, 713 7jl25 20, 10C - tzﬁlogzz —— . 069- t=0.1sec.
) 1, (3 1 1, 1 7. @ FOF,I‘<I‘A,E=0
and ?=|**1||7**f:*
3l 12 j1-20 - 40 _ _ 1 Q,u
r=r,, E=—5-
* 1 1 1 1 Ao 1A
Now b = T Tt 1 Q
r f f; f, f - ~A
: voe AT <Tlg E= 4ney r?
J - 1 3 1 1 _
T 50 100 40 r=rg, E= [QAzQB)
4 e s
f=—66.6cm
4. () When a charged particle enters a magnetic field at a 1 [QB - QA)
direction perpendicular to the direction of motion, the T dne, réwka.examrace.com

path of the motion is circular. In circular motion the



These values are correctly represent in option (a).

dimensions of X

14. (c) Dimensionsof Y = dimensions of 2
M 127 45 2
= [M3L2T8 A9
15. (d) Net magnetic field due to the wires'will be downward

as shown below in the figure. SIE’ICE angle between

and B is 180°,
a2 cosﬁ)
8 M = (mréhyp = o ( org 7 Ta
2 2T cod )
and M- = m(2r) px2rxg’
¢ ?
,. _
9. (@ f= EF . 0) N vE [ Wires are ix-Y plane
20\ u 20\ e and velocity inZ -directio
. 5 1o N f/“"rherefore;' magnetic force m = g(vx B) =0
6. (c) | For projectile A
3 |Mg n
andf=—-— .. i) |
20\ O ] _ u3 sin’ 45
) imum height, = —————
From above equations, we g&t= 25 kg. y 29
"
10. (@ We have, E = W+K % Fror projectile B
!
hc 1 U Sln 0
or 400. 10° Wo- 7mv 0] - f MaX|mum height, I-BI‘B—g
hc 1 ) i A _
_ 1 ; swe know, H=H
and 250, 10° —W0+2m(ZV) (i) i =Hg
. P i 2 <2 :
On simplifying above equations, we get uz sin” 45 sirfo
T 2 2
Wo = 2{10x1(PJ. g g
q { sin®e U4
1. (d Vv=0,andsE = v (e > >
sn“45  ug
12. (d) Mass of uranium q.hanged into energy )
y . sin?o - | A sir? 45
[ _|_>< L u B
2 2
=107kg. sinZ, (L1
The energy releas.ed mC? (V2] V2 T4
| =103x (3 x 16)? 1 1
—9x 103]. sin - 2 - e:sinl(zjzso
L £)
13. d Thszc;rhangem internal energy is same in all process. 17. () AtNull point
r Quce = AU +Wyeg, L .
X
Qupp = AU
] [ 1 [3
Qpee = AU +Weq

HereW, . is positive anW,,

Hence(gACB > QADB > QAEB'

is negative.

wWw.examrace.com

52 cm



x_10 AT 0% @0°F. 10°. 1c

Kl fz = g = 10 -~ 3
Here ¢, =52 + End correction =52+ 1 =53 cm — an°
1 22. (@ Cax = 60
¢, =48 + End correction = 48 + 2= 50 cm _ 1
rd 7 sin60
X 10
53
- Fa- BN - X2 =.10.6 b g 2
53 50 ==
.5 or y \/:—; : .
18. (@ Total flux through the cubical surface, N e f
3 3
\ - qlin “[ = ?".g = 7>< 15( .
€o = 1.? r
_ {3+ 2+ (—7)}0 _ 2 23. (c) Thefrequency of tuning fork,= 392 Hz.
EO EO 1
- =———JFlu i
Also . 392 > £0 7 ()
p=3mY After decreafsing thle length by 2%, we have
m .
v Py 45° . 1 "
19. @ OS5 X / .' V0 A — (i)
f | |
" ! From above equations,

Initial momentum of the system

v ;
O32m ‘Jﬂé f. =400 Hz.

eats frequency=8Hz.

P, = Mx2Vvi + 2mx\j 24. (3 zf=—1,zzf 1,Z,=2 andz,= 3.
4 1 _ o2l 1,
= J(mx 292 + (2mx v)? (agfitude) e bt
_—
_ Vi __ 4
=2J2mv . o, =502

Final momentum of the system =3mV or . 72 =constant

By the law of conservatien of momentum

22mv = 3mV { ~ SO 4@ =4 () =1 422 = a@@)
) {
or a1 Zao =dia =9 4.
2\/5\/ l 1 2 3 4
= 3 = combined 25. (a)

4

Loss in energy

)
1 1 1
A E- E rrh\/l2 + —2m2\§ - —2(m1+ mZ)V(Z:ombinel

AE = 3m/? —131 mv?:—g mV? = 55.55%

acod ot +—-
4

X =
20. (d) Because of the Lenz's law of conservation of energy.
21. (©) We know that _ {ZE E)
q\ or X aco 2 + 4.
y = mg/ A_ mg/l 1
Avg AL (1) 26. (0) 21X, =0ands X =2
AlSOsl-flo T (2) Theortical maximasare n21=2x2+1=5
From (1) and (2) But on the screen there will be three maximas.

27. (d) The netresistance of the circuit is @s shown in the
y=_mgt __mg following figures.
ACaAT Ao AT

www.examrace.com



3Q 2Q 2Q 3Q 2Q
2Q 2Q 2Q 2Q Zgﬁ

3Q 3Q 2Q
ZQH 2Q 2Q

2. ()
I »
QVLW}«) = ovT 90
2Q
=Y =¥ _10a 8@
R 9Q

The flow of current in the circuit is as follows.

fo

lampere 3Q 0.5A
g 05A 34
ovT 20 = gy 8Q: 8Q {
i
¥
2Q

0.25A

two equal resistances in parallel.
Thus current throughe4resistor is 0.23.

122,

0 25A

0.25A
= ouT 8Q

The current d|V|des into two equal partsi} %asses through

122 & 10°. 10 19, 10°

©

\/ e

28.

29.

30.

31.

@

@

Here— - - >
1000 D 10. 10 36.

orx=122x5x18¥m=61m |
x is of the order of 5 mm.

The change ofstate from liquid to vapour (for gas) is
calledvapourisation. itis observed that when liquid is
heated, the tempe?ture remains constant untill tBé

or x -

entire amount of thelliquid is converted into vapour.

The temperature ati which the liquid and the vapour
states of the substance coexists is callethoiBng
paint: '
When the wire is l)ent in the form of a square and
connected betweed andN as shown in fig. (2), the
effective resistance betwedn and N decreases to 38.
one fourth of the value in fig. (1). The currentincreases
four times the initial value according to the relation
=IR. SinceH = 12 Rt, the decrease in the value of

resistance is more than compensated by the increases
in the value of current. Hence heat produced increases.

Percentage loss in energy during the collisiob6%
U=mV=kmr.

)

)

)

du
ForceF = ———=-km

dr
Now,m—:km =SV rl/2
r
2
-,T—ﬂ:%:ﬁurl’z
\ cr
. 1 i
sm6=§ { 0 N,
Thus, Nsin6=N N .
N1l
Ny = sin®

When charge is given to inn*e; cylinder, an electric field
will be in be;ween’the cylinders. So there is potential

difference between the cylinders.

-

X 7 L
.I sin2® ~ sin(90-0)
I

. X = 2r sine

2r o0 x@
dt

dx/ dt _ Vo Vo

2 cosGD r

— T

dt = 2rco®

2 _[A?%. B2. 2AB coss |
R?2. R%. R?. 2R? coss

_R%2.2R?%cos) oOr COS - -1/2 OF - 2. /3

B
B-uwge/H = wru ﬁ=slopeofB-chrve

According to the given graph, slope of the graph is
highest at point Q.

= [500+ 600+ 7500- 806 90}): 200m/s

<

and

= \/5002+ 60G+ 708+ 808+ 90B__ .

5

Thusv, . is greater than average speed by 14 m/s.
The effective circuit is shown in figure.

www.examrace.com



The capacitance of upper series,

Therefore increasing order of oxidation state of N is:

NH; <N;O<NO<NGQ< NOg.

c 13 927 =~ -
48. (@ Raoult's law becomes special case of Henry's law when
C==-uC K, become equal tcpi’.
4 o 0.059 1.10 2
—o~ = - logK, or - log K
Now C,g=2C=3uF 49 ) Foar - —5100Re OF S50 - 109 %
39. (a) ProcessAB is isobasic andC is isothermal,CD . Kg-1.9.107 !
isochoric andA isothermic compression. P \
40. (d) During the operation, either ofBnd D, be in forward 50. () T constant (Gay Lussac's law) .f’r .
bias. Also Rand R are different, so output across R ¥
will have different peaks. h B ) !
-—<. BTL- BT
IR P
PART -1l : CHEMISTRY PV = constant _
41. () Polystyrene and polyethylene belong to the category P.\V. =PV Bovle' '
! . = ' e's law
of thermoplastic polymers which are capable of e 272 [ )'I/ ]
repgatedly softening on heating and harden Q ©® ns. l; CHOAE ] ERT; L E..H
cooling. y. 2 2
42, (d) Hybridisation : i I 2
- 4- 5'I2 (d) " For Hatom,E,, - - 1362 eV
[Fe(CN); I, [Mn(CN)g ", ' i JoTT T
d25p3 d? Sp?‘ t?econd orbin=2
3 2 At. no. = 1 (for hydrogen)
[Co(NH3)g] [ Ni(NH ) ] J ’1?3 6 1)2 136
%
Hence[Ni(NH3)6]2* is outer orbital complfx. 19
3 & - 13616 107, _ 544 1019
43. (@) The order ofreaction % and molecylarltyls 2. 4
4. (d) CcasqQ - 53. (b) Therightsequence ofl,BfLi<B<Be<C.
45. (@) MoreisExp, moreis thetendency to get itself reduced™ () Photochemical smog does not involve,50
L ’ 55. (c) There are four chief minerals present in a Portland
or more is oxidising powef. o o X o N
] cement tricalcium silicate (G&iOy), dicalcium silicate
46. (c) »G=-2.303RTlogK (Ca,Si0,), tricalcium aluminate (CAl ,O,) and calcium
—nFE° =-2.303 RTilog K alumino-ferrite (CgAl Fe, O,).
nFE = & 56. (@ Ammonia is a weak base and a salt containing its
log K - 5303RT - conjugate acid, the ammonium cation, such as
' “4 \ NH,OH functions as a buffer solution when they are
_ 0434 FE 0 present together in a solution.
T | 57. (c) Among these ligands, ‘F is a weak field ligand, makes
nFE only high spin complexes which hasp3d?
InK - 2
hybridization.
nFE ! ) 58. (d) G_chosidic linkage is a type of covalent bond that joins
K l eRT (i) either two carbohydrate (sugar) molecule or one
: carbohydrate to another group. All molecules show
47. (C) Compound O.S.of N such type of |inkages_
N2O ¥ +1 59. (a) Schotten-Baumann Conditions
NO +2 0 0
NO, +4
NO3_ +5 R +H2N—RM>R
NH,* -3 cl W\YW.gxamrace.com
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The use of added base to drive the equilibrium in tf7e.
formation of amides from amines and acid chlorides.

60. (c) Note that in structures 1 and 2, every two adjacent

61.

62.

63.

65.

66.

67.

68.

69.

hydrogen atoms are at maximum possible distance from
each other (staggered conformation).

(b) Bond length decreases with an increase in bond order.

Therefore, the order of bond length in these species
is 0,*< 0,> 0,< 0,2 (bond order - = 2.5, 0,=2,
0,=1.5,Q%=1)

(@ For agiven orbital with principal quantum number (
and azimuthal quantum numb@r (
number of radial nodes n (! -1)
for 3sorbital:n=3 and =0
therefore, number of radial nodes=3-0-1=2
for 2porbital:n=2and =1
therefore, number of radial nodes=2-1-1=0 71.

() Rate=k[A]B]Y (1)
atg
— - =kIAX[2BY (2

or Ratg =4k[A][2B]Y
From (1) and (2) we get

—k[A]:[B]y = KA]" (28}
{
y
BE _ gy { s
1 .28 1 iz_
or4-|\B_i4 2/or(2r72/
=_2. F

@ A compound is sald to exhibit optical isomerism if it

© MV,=M,V, atleast contaln_s one chiral carbon atom, which is an atom
(0.025 M) (0.050 L) = (M) (0.025 L) /‘( bon‘aqd to 4 different atoms or groups.
. . - . J.'- i
M,=0.05M / . |' C|H3
but, there are 2 H's per,HO, so [H,SO,] =0.025 M | (CHg)oCH- <|3 - CHCHg
(@ Given, massratiois C:H:O (6:1:24) so, molar ratio will

be 6/12:1/1:24/16 = 1:2:3 72.
therefore, HO-(C=0)-OH has molar ratio 1:2:3
() Inbccstructure, .4
no. of atoms at corner =1/8x8 =1 < {
no. of atom at body centre = 1 L 74.

therefore, total no of atom per unit cell = 2.

(b) PH; does not exist becaudeorbital of ‘P’ interacts
with s-orbital of H. Bond formed is not stable and not
energetically favorable, It depends on size and
orientation of interaction

(b) lonic bonding is non directional, whereas covalent
bonding is directional. So, C@ directional. 7

(@ Given. H 35.5 kJmot!

» $=83.6 IKImotLy,

2,G=H-T. S | 76.
For a reaction to be|spontaneou§, = —ve

i.e.,a H<T, S

AH _ 35.5x 1o°’| Jmatt

AS 83.6 JK*

So, the given reaction will be spontaneous at
T>425K¢

© 1000k _ 1000k 3.7% 10

Ao = =3.75;
m 01 0.1

oa=2m =221 5102, 77.

K,=C.2=0.1x(1.5 x16%?=2.25 x165

H

() \/}réo compounds are characterized by an internal
plane of symmetry that renders them achiral.

@ ntrol rods slowdown the motion of neutrons and
help in controlling the rate of fission. Cadmium is
efficient for this purpose.

(©) ‘Reducing reagent is needed, as shown in given
reaction.

C( ag. NH40 C(

(© H,CO; = H' + HCO;” —— H* + CO;~

HCO;3 can donate and accept H

28—

O
s+/)\s+
H H

(if)

© O. 95.7 pm

104.5°

(i)
(c) Because Na is very reactive and cannot be extracted
by means of the reduction by C, C@/eiceSainraestcatted
by electrolysis.



78. (d) Rotation of B through 180° within the plane of the pap&s4.

gives D which is an enantiomer of A, hence Aand B are

enantiomers
COOF
H OH Rotate through 180°
H——OH -
with the plane of the paper
COOCH,
(B)

95.

COOCH, | COOCH,
OH—t—H {H——OH %
HO—t+—H i H—F—OH :

: COOH

COOH

(D) (A)

a7.
79. (b)

80. (@ Thyroxineisan amine hormone. 98

PART - 111 (A) : ENGLISH PROFICIENCY ,J

81. (&) Theword oquacious(Adjective) means : talking a lot; 9
talkative. Option (@) is the right synonym while otherg '
have different meanings.

(c) All the components of question figure are present in
Answer Figure (c)

K4

(b) Ineach row, the second figure is ;)bta|ned from the first
figure by adding two mutually perpendlcuﬁar line segments
at the centre and the third fEure is obtained from the first
figure by adding four circlesoutside the main figure.

(d) In each row, the second figure is/obtained by rotating
the first figure through 90° CW-er 90° ACW and adding a
circle to it. Also, the third figure isfobtained by adding two
circles to the firstfigure (without rotating the figure).

(@ O is"the husband 'of P. M is the son of P.

47 Therefore, Mis the son of O.

(a) Wife of Vinod’s father means the mother of Vinod.

Only, brother of Vinod’s mother means maternal uncle
oanod

eréerefore Vinod is cousin of Vishal.

(@)

pattern is as follows:

Alocd2 g 2@l 2 Pk
82. (c) ThewordMeticulous(Adjective) means : paying.careful d .2 .2 .2 .2 .2
l‘\ 77%'77%}(77% MfonffAQ
attention to every detail; fastidious; thorou.gh
. M_:2 0-:2 Q A|g 2 u_Zw
Careless in option (c) is the correct antonomy.
d s.Z Ui woAfyloi Aalh
83. (c) 84. (b) 85 (d) 86. (b)
. . Yo 2oa 2 c o2 ElL2 6ot
87. (b) China is a big country. In area it is bigger than any
other country except Russia. [except means other thaf0. (b) The pattern is as follows :
accept means consent, expectmeans to anticipate and p_*8 . g *3 \_*3 y_*3 . p
access means entrance]. { =
1 . +3 +3 +3 +3
88. (d) Thetreasure was hidden off the shore. When something E H K N Q
is hidden "off the shore," it just means that it's hidden +3 +3 +3 +3
somewhere near ft! T w z C
89. (b) Delete 'pair of be‘fgre binocular because the word B B o0t rR_*3.U
‘binocular” itself suggests a pair. Therefore, the first term should be
90. (b) Delete 'all' before /left’. Here the usage of ‘all' is A_ Dt s 3 5 *3

superfluous as 'the teacher as well as his students
itself signifies everyone.

PART - 111 (B) : LOGICAL REASONING

91. (b) 'l
92. (d) Option (d) will complete the question figure.
93. (@) )

[

O

Q

102. (d)

101. (d) The statement implies that politicians win elections by

the votes of people. Therefore, neither of the
assumptions is implicit in the statement.

www.examrace.com




Conc I: True

. 2. 1
Conc II: False Givena(l- &%) - 3 (&)
Conclll: FaIsZ:I or

Conc IV: Fals 2 2 2. 2 1 1
103.(a) Temple and Church are places of worship. It does not ~ 1 3”7 1’ 37 e \/é
imply that Hindus and Christians use the same place for
worship. Church is different temple. Therefore, neither _ _ 2 3p
Conclusion I nor Il follows. 110. (¢ Given quadratic egn. is” + pX- — -5 0
104.(a) Growth and development of human organism is a "
continuous process. Some changes take place in human 3p {
body now and then. Therefore, neither Conclusion | SO0 +p =—Pap = 2 r
nor Il follows. {
105. (c) Now, given}x—g |=v107- « —s =. 0
= (a +5)2—4113 =10 {
106. ) Wehaveg(-3)=0 .
- f(g(-3)=f(0)=7(0)+0-8 =-8 % ok _4x3P 07 p2—3Pp-10=0

4 i
p==2,5- p-c {~25}
14. @ The given system of lines passes through the point of

fog (-3) =-8 i
g(9)=%+4=85 f(g(9) =f(85)= 8(85) +3=683 '

fog (9) =683 { intersection of the straight lines 2x + y—3=0and 3x +
f(0)=7.6+0-8=-8 g(f(0))=g(-8)=|-8|=8 f 2y—-5=0][l ++ L,=0form], whichis (1, 1).
gof(0) =8 ;‘/d required line will also pass through this point.
rther, the line will be farthest from point (4, —3) if it is
f(6) =4(6) +5=29 g(f(6)) =g (29) = (29)+ 4 =845 in directionperpendicular to line joining (1, 1) and (4, —3).
. gof(6)=845 n & . The equation of the required line is
107. (c) X - X - X - X - X. The four digits 3, 3, S,E can be
u | ¢ y 1- 31(x - 3x 4y.1-0
arranged at (-) places % =6 wz.ay_/i i 21
The five digits 2, 2, 8, 8, 8 can be arranged at (X) places nl 3 n 8.3 4
51 0 - _ W20 7 mt o ea 4
2|3|ways ways ¢ n=4
Total no. of arrangementségs 10- 60 ways 113. ) R- (3: V5)",G- (3 VB
Let[R]+1=1 (- [.]greatestinteger function)
K)(k +1)(k -1 k(K* -1 k3 -k
108. () kzl( )(k+1)( a‘ﬂ:kzl( )= 2( )  RAG=1(-0<G<1)
o
_(n(n+1)32_ n(mf 1 'n(n- 1 n(n 1) R - (357", (3 V5P"-
2 2 2 | 2 ) seeing the option put= 1
5 5 - 4 3 | = 28 is divisible by 4 i.e.P1
n+n( n’+n- 2 — 2P+ P+ f— 2
= > ( > i; =f+n 2 ' 114. (¢) Forf (x) to be defined, we must have
| 1. 10g, 2% L1
nt, n® n? n 1 < 0%i27 -
=4 3 8=—-=
de. 2 4 2 L1,
r — . e
> 5 - 2‘g2xg2[,thebase 2>1]
109. () 5> = 1, length of semi-latus L1 x2. 4 @)

Now, 1< x2

2 -
rectum- 2= EA-€) . x2-1. Oie k—1)(x+1): 0
a a - X< —lorx: 1 www.examracgzom



Also, x?< 4
~ x2—4.0ie.&-2)k+2)-0

117. ()

Form (2) and (3), we get the domain of
f={-.-1 [L-)}~ [2.2]
=[-2,-1] [1,2]

115. (8 We construct the following table taking assumed mean
a =55 (step deviation method).
Class X f. cf.  u- % fu,
10-20 15 2 2 -4 -8
20-30 25 3 5 -3 -9 118 ©
3040 35 4 9 -2 -8
40-50 45 5 14 -1 -5
50-60 55 6 20 0 0 ’
60-70 65 1 32 1 12 /'{
7080 75 14 46 2 2
80-90 85 10 56 3 0
i
90-100 9%5 4 60 4 16
Total 60 56
f.u;
The mean =8+ = h %4
2 fl ;:
\ -‘i" d
55. 26 10 = 55, 26 =_E;i4.§33
60 6 "
Heren =60, g 30, therefore, 60-70 is the median
i
class {
Using the formula :
%c . 30- 20
i 2 =60. ———. 10
¥ M = | + f x C . -Ir 12
119. (o)
= 60- 100: 60. 8:333 68.33
__f12 '
i . . |
116. (¢) 2B .. €€
= Zcéys B=cosA+cosC ..(i) .
2sinB=sinA+sinC ...(ii)

Squdrirrg and adding we get
cospA-C)-1- A-C-0

A=C, From (i) and (ii) cos B = cos A
andsinB=sin A

So,A=B- A=B=C

d =h cot 30° -h cot 60° and time = 3 min.
h(cot30° - cot60 )

. Speed= 3 per minut
h
60 30 i
e—d—>
[
It will travel distancen cot 60° in p
hcot60x 3 ) {
= 1.5{m|nute r

h(cot30 — cot60 )
Clearly, the total distance described

_1202120i120ii120iii !
i5 5 5 555 |

.

{ -
Except in the first fall the same ball will travel twice in
each step the same distance one upward and second
downward travel.

| Dlstqnce travelled

\dj <8Firstfa|l
— Rebound anc
" second fall
120
N 120 ilm
5
2 ]
- 120. 2. 120|f+ (5 oo
1% 5 J
r 41
[
_ 120. 240,25 —21 - 120. 240 4- 1080m
11
| 5]

Since the equilateral triangle is inscribed in the circle
with centre at the origin, centroid lies on the origin.

AO _2

0, —
ob 1

op. 1a0. 2
2 2

So, other vertices of triangle have coordinates,

ol 2]

2

_a~3._ . WWw.examrace.com
2°2 )
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Y 4™ 4™ 4m. 1)
C Now, = '

m:-2 m.1 m.?2

(2m) I 4(m+1)

< » X m)2 (m+2
_ (2m)(2m+1)(2m+ 2)4m+ 1)(m+ 1]
B T (2m+1)(2m+ 2)(m!Y (m+ 1F (m+ 2)
_[2m+y  2(m+® [
(_3 RERN 0+ D7 @2 s
272 %) | ' {
Equation of line BC is : < m r
[(m+1)]
x:—%l Hence, fomz 2,P(n) is truey
- 2x+a=0 -a 1§ 1°
120. @ wehavef(x)- x [x- 2} x [x@ X)| 122 (M -1 -bY 1 L0 for non-zero solution
i 1 %
= X |x|1- x|, |
Continuity is to be checked at x =0 and x= 1. Atx=0 - abc-a-b-c-2=0
_ _ [ abc=a+b+c+2
LHL - imf(0- h)- im- h | h||1- h| r
h. 0 h. 0 1 1 1
W, . .
_lim- h- h@. h)- 0 Lailb Llc
h. 0 —=
RHL- lim f(0- h)- im h |h|[Z h] - lim h- h(LRL‘xo =( 3. 2(a. b 9. (ab be &k
h. 0 h. 0 h. 0 1. (a+ b+ 9+ (ab be ap ab
and f(0) =0 X 4
Since LHL = RHL = f(0),. f(x) isconhn’uous atx=0. _3-2(a- b 9. (ab be ap
Atx=1 - 1. 2(@+ b+ ¢)+ 2. ab be ac
LHL = I|m f(1 h) - I|m (1« h) |1 hllL @ h)] 123. (b) Afunction f(x) is said to be increasing function in

[a, b]if f'(x) > 0in [a, b].

E I|m (1 %1) h@: h)- 1 Given f(x) =x ()

. Differentiate equation (i)

Similarly RHL=4"f (1. h) - 1 fi(x) =x(1+logx)
Jand f@)- 1|1 1501 1 Putf'(x) =0
f(x) is continuous atx = 1' 0=x(1+logx)
Hence f(x) is continuous forade [-1,1] -~ Xx=0,logx=-1., x=¢e !
: (2! =1
121 (@) LetP@): 7 (—:g— - Xx=2,0
Forn=2,
J Nowm‘o— f(x)-
L™ 41 16 24
PR ey © 3 a 1
+1(2F . f(x)isincreasing in intervalo,~ |
which is true. L &l
Letforn=m- 2,P(m)istrue.
(2m)| X“-5x:+ 9
< . www.examrace.com

ie.m+1 W N Xzy—(';_y+1)x+9)/:0



125. (d)

126. (d)

for realx, Discriminant =b? — 4ac- 0
(5y + 1¥ — 367> 0
Gy+1-6)(By+1+6)-0
-y+1)(1y+1)- 0
y-1)(Ay+1)-0

1,

—1
1]

y €
. 1
Puttingx = ; , We get

o la
L= Ilim
yHOIk n

. n 1
~log.L = lim —.lo —( Yra¥+ ...
Je ity gen 8 2

[alylogaﬁ a3 log a+..+ d log ﬁ)
_ niim al +aj +....+a) )
y—0 1
[using L Hopital rule]
-n log(ya....8,) ;‘ 4
n
1 4

~logL=log(a.ay.....5, )= L= §. 3. %i a

We havecot 1 7. cot1 8 cot! 1

11 -
|
Y 7% i (
|
tan 11, tan Ngrfanit
84 18
F
( 1 1 \ 1
| Tg o
_tanl L 8 ", antt  ani®
1 1L 18 55
( 8) |
|
also; —« 1< 1
i 11 18
{
- (3 1,
r | ot T L
tan 1>, tantl. tan? 11 18 °
18 PEENES
L7 11 18)
Ctan 1% tanlt | cot?
195

@ Let, I= | CQSX’ 1
sinxs 1

CcosXx 1 X
:J . - e” dx
sinx+1 sinx+ 1

COS X
~ I 1. sinx

127. et dx

et dx

Bl sinx+ 1

_€.cosx - (L sinx)sinx cés &

S

1. sinx J (1. sihxP
F
[ .
—J - dx
d sinx+1

: r

e cosx f & & dx
— +I - dx—J -

1+sinx 1+ sinx H sinx

0] // ol |

f | “cosx

— —If_—+
f 1./sinx

wtf:ingj & 4f &)+ T '&)ldx- e¥f(x). C!
L =S r 1

128. () P‘E)=P(20r30r50r7)
I - 023: 012. 020 007- 062

P(F)= Plor 2or 3) . 015. 023. 012- 050
P(EN F)= R2or3). 023. 012- 035
~P(EUF)= RB+ RA{- RPE F

. 062. 050. 035- 077

129. (¢) We havecosx: cos2x+ cos3x - 0
or (cos3x. cosx): cos2x - 0
or  2cos 2xcosx -+ cos2x = 0

or cos2x(2cosx+1)- 0

We have, eithecos2x - 0 or 2cosx+ 1- 0
If cos2x - 0,then2x - (2m- 1)"E
or Xx-(2m. 1)"2, m |

If 2cosx+ 1- 0, thencosx - - %

21’[
= X= 2 =

yne |

Hence the required general solution are

2 Wwww.examrace.com
m,n.

X= (2m. 1)%andX= 2Ny s



130. () y=|cosx—sinx|

Y
f(X) = cos x g(x) = sin x
|
l
|
! X
1
O <14 <12
<14
Required area 2 ; (Cosx- sinx )x
0
= 21sinx. COSX]B/4= T - (&/2- 2)sq.unit
131. (@ We have,
Lf-(0) - lim fO0-h)-fO m hlogcosh
h.o - h-0_ hlog(l. h?)
. I h
- lim LOSZ (9 form
h- Olog(l+ h®) 0 )
Cim By
h- 0 2h/(1. h?) 4
RM.©) - fim 1O-M- 1O mcg@og:q
- h h- 0hleg(. h?)
| h "
- lim w (9 form!
" he Olog(1+ h? ) w0 )
_ tanh -1 {
- Iim—-0- {
h-'02n/(1. h?) | 2

Since Lf- (0) - Rf- Q), therefore f(x) is differentiable at

x=0

132. (b)) Given:x+2y 2

X+2y< 8

and x,y>0
Y

)|

~ )(+2y

.

F
Since differentiabilityd
- continutity, therefor

f(x) is continuous atx = 0.

.I ..... @

N

(0, 1)
) (2,0)

©.9,

133. ic)

;.-"

r.
i

134. (d)

1 or S:I'I 2
|

For equation (1)
1 +X =1

1
and for equation (2)
1 +X =1

4
Given:z=3x+2y .
Atpoint(2,0);z=3x2+0=6 {
Atpoint (0,1);z=3x0+2x1=2 r
Atpoint (8,0);z=3x8+2x0=24 1
Atpoint (0,4);z=3x0#2x4=8
maximum value of z is:24 at point (8, 0).
V =, r?h = constant. If k be'the thickness of the sides
then that of the top will be (5/4)k.
S=(2rh)k+¢r2). (§/4)k

(‘Sis vol. of material used)

[

2V 5 (2)

—n

=0 4 \ r 4 )

\A - k|( 2V+En r\ rd.

&
2- =
3?: k|(4_3\/ —5 ‘ EE’k,c - positive
as ot 2, 2

4V /5:

r

r 4
h 5

When B=4V/5. or 5r3=4.r%h. .

We have

n(A. Bo C)=n(A)+n(B)+n(C)-

n(A~ B)—-n(B-C)—n(C. A)+n(A- B~ C)
=10+15+20-8-9—-n (CA)+n (A~ B~ C)
=28-{n(C~- A)—n (A~ B~ C)} (i)

Sincen (C. A): n(A~ B~ C)

Wehaven (G A)—n(A- B~ C)- 0 ..(ii)
From (i) and (i)
n(A. B. C)-< 28 ...(iii)

Now, n(A. B)=n (A)+n (B)—n (A B)
=10+15-8=17

and n(B C)=n(B)+n(C)-n (B C)
=15+20-9=26

Since,n (A, B, C)- n(AL C)and

n (Ao B. C): n(B. C), we have

n(A. B. C): 17andn (A B. C)s 26

Hencen (A B. C)s 26 (V)

From (iii) and (iv) we obtain

26<- n(A. B, C)- 28

Alson (A  B. C) is a positive integer

. n(A, B. C)=260r 27 0r 28 WWww.examrace.com



135. (3) z=1+2i=|z EJ 1+ 4= 5 - @m%.D%-8m*. m?)- m* 2m?.1-0- m- .1
Hence, the required tangentsarey =x+2 andy=—x — 2.

—z _ 7-1-2
f(z) = 2 2
1-z 1-(1+2)
( coss sins; ;1 cos  simy
} . . R(S
__ 6-2 _6-2 _ 3 139. @ RORY- _sins coss |- sint co$
1-(1-4+4) 44 201 Ccoss cog- Sirs st cos sih  sie cds

[
| sinscogt- cos sin - _sis sib  cos Cg
= " =-— = — |

=2t 2 3] Vel V5 _ 2|
- [2— 2 Ja+4 2 2 i

&
r cos6+ t) sin(s« th 4
136. (b) Letf (x) = cos? M |- sinGs. 1) cesé. 1)) Rélt)
' 1+ (logx)
=t i 1 .
Putlogx =t inf(x) 140. @ jxlogf 1. =)dx d
12 Ly F. r
. f(x)=cosl|:_2:| L2 2
1+t Iog|1+—_x—fﬁ al |( 1lxx dx
£, X, 2 X+1 x2; 2
Now, put t = tam , we get 4 |
21
/ XS (x+ 1\ x x+1-1
i Il =—lo =
f (x) = cos? % f 2/ ( J X+1
1+tar’o '
,&l (x+1, 1 ll 1
=cos'[cos2]= 20 =2tam't=2tanm! (logx) ' og|\ & ) %5 og(x- 1)- ¢
&
Diff. both side w.r.tX, we get "
. % rlf x2 1 x2 1
1 1 “log(x+ 1) - —Ilogx+ =X+ C
f=2—— = }'f T2 - 2 2
x) =2 : | \ )
1+ (logx )} x h !
Now, i 141. (¢) OA=3,0OB= b&OC=T are unit vectors and
equally inclined to each other at an acute angle
1 1 1
f'@=2.———=.— == (-loge=1)
1+ (loge)’ ‘e ? r 0

137. (d) Number form by using 1, 2, 3, 4,[5=5! =120
Number formed bylusing 0, 1, 2, 4,5

4| 4 3| ™4 1-44321-06 c
' Total number forme , dilﬂisible by 3 (taking numbers A
without repetition) =
Statement 1 is false and statement 2 is true. - ABCis an equilateral triangle

i 2 = 2 2_
138. (c) Anytangentto parbboléy 8x isy=mx-« - ...() and AB \/OA +OB”-20A0B.co$

=J2-2co® =2/t cos

It toughes the circle? . y2_ 12x. 4- 0, ifthe length . Areaof. ABC
of perpendicular from the centre (6, 0) is equal to radius

=£ABZ V3 ;21— co® ):‘f (- coé
J32. 4

If G is the centroid of the ABC, then
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= %\/az +P+ P+2a b+ 2her 2Ce

1+ 2cod

(

[4 b g =Volume of parallelopiped

=0Gx 2ar{ ABC)

= Zi,/]_

+ 2co% x7 (X co8

Ne

J3

= (1-cod ¥ 1 2cod

142.
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=24
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8 16 32"
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(b) The given product

= 25(say)

4

1 2
=—t—F+—+—+ ...
NowS=7 "5 16" 32 &)

1123
=+

— i+ -4+ = 4

2778 16 32
Apply; (1) - (2)
11,1 1

Zg==4++—+
2S 4 8 16

=

1/4 1
T1-1/2 2
-~ Product=2%=2

n
143. (@ _Cr o 1
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I+ 3Cr

(r- 3)(r+ 2 (P D

n:l
Cnl

- 3! 1.
(r+ 3)(r+ 2

n«1)

[See Formulae]
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145. (d)

6

nn: 3
" (- D0- 2(n- 3 (D7 ol

[™3Cs "3Cy

6 [n*3

n.3
" (0. D(n- 2)(n- 3 Co- "G

"3,

Lo ™3Co- ™3¢ s (D3 3C, 5- 0]

] 6 (1n 3 0 (ﬁ 2))
(n+ H(n+ 2)(n-+ 3), )
3
3N 2
(n D(n- 2)(n- 3)( % )-
3 *r
n. 3' a.8
;‘hz a- a n-
-
P 'q y r-z

qg r-2-0
q-y r

p,
A{(:I(y R -,R-RandR . R,—R; weget
i

X 0% Z
1 0 y -27-0
p-x q-y r

- Xyr+ z@- y)]- Z[0- y(p- x)] -
[Expansion along first row]

- XYyr« Xzg- Xzy. yzp- zyx- 0

p

= XYr+ zXq- yzp- 2Xyz - v 3 =2

r
z
LetA (i=2, 3, 4,5) be the event that urn contains 2, 3,

4, 5 white balls and let B be the event that two white
balls have been drawn then we have to find R

Since the four events AA,, A, and A are equally

likely we have P (&) = P (A) =P (A) = P(A) = % .

P(B/
white

) is probability of event that the urn contains 2
alls and both have been drawn.

2
P(B/A,) - G 1
5c

Similarly P(B/ A3) - -

P(B/Ay) - ; g
2 2



By Baye’s theorem,

smx+«/cosx 2_T
P(As/B)- P(A5)P(B/As) 1M+@< jldx- XB'“=
P(A5)P(B/A5)+ P(A3)P(B/Ag)
. P(Ag)B/A,): P(As)P(B/ Ax) o _
1= T __Nsinx T
1.1 4 Vsinx++/cosx 4
i 4 101
171 3 3 5 20 2 148. (@) Let the required vector be
4(10 10 5 7] - & s
V- Xi. yj+ zk, then \
146. (b) Asgiven planex+y—z% divides the line joining the \7_(}+ ] 3|2) 0. x.y.'32- 0 ..r“r ")
pointsA (2,1, 5)and B(3, 4, 3) ata point C in the o [ f
ratiok : 1. V.(i+3j- 2Ky- 5= Xe3y- 2z- 5 ..(ii)
1 B andv.(2i- j- 4k .8~ 2x. §. 4z- & i)
K 3, 4,3 {
A C _Subtracting (ii) from (i),we have
(2,1,5) ,"{ —Zy"—lz =-5 2y+z=5 .(iv)
Then coordinates of C ,r"r Multip'ly (i) by 2 and subtracting (iii) from it, we obtain
3k 2 4k- 1 3k 5 [ y b2=2 (V)
kel kel ko1 4Mlply (iv) by8and adding (v) to it, we have
Point C lies on the plane, Y3 (V)
- Coordinates of C must satisfy the equation‘of Qjane. Spbstltutmg y = 2in(iv), we get
So,( 3K+ 2 4k 1\ (3k+ 5 o | { 2x2+2=5 z=5-4=1
kel ) { kel) { ke 1)1 .12 < Substituting these values in (i),we get

- X+2-3=0 x=3-2=1
- 3k+2+4k+1—3k—5=—(k+1) . )
2 Hence, the required vector is

1 D e s A a s
= 4k—2:§(k+1) ‘: V= Xi+yj+Zk:i+2j+k
- 8k—-4=k+1L 7kE=5 X X

! 149. (¢) Equation of lines are E_Xb:1 and E—?Z:l

5 y
== L
= k 7

/' Ratiois5:7.

n/2 \/if
SN X,
147. () Letl= m N @ () Therefore » = tan

| o

b
= n‘tﬁ; and m, =

o o

1 bz - az
2ab

olo

1 - tan

1.2
a

cr\m

/2
Th'en . J. \/SIHT2X) dx 150. (d) Given points aré (k, 1, 1) B (2, 0, 2)
o sin@/2— x)+/cos /2 Xx) andC (2 + X, k, 1)

Letr, =length of line

le‘z A/COS X dx
- i 2 2 2
A/ COS X+ 4/ sinx (il) AB - \/(2k—k) +(07 1) +(2+ 1 - ’k2+10

- =
2

o

Adding (i) and (ii), we get andr, =length of lineBC - /(2 2 K. -3
n/2 n/2 2 www.examrace.com
_ J Jsinx __Nsinx o, J Jcosx dx -vJk*+ 5
'aY

OSX+ sin X P sinx++/ cos X



Now, let ¢,, m;, n, be direction-cosines of linkB 2 ] k no. 1

and 7, - ,m, - -
and 7,, m,, n, be the direction cosines BE. Vi 5 Jk*. 5 VK. 5
Since AB is perpendicular to BC SO, £y £y mym,. Ny n,- 0
ly by mymye nny- 0 - X k 3 -0
k 1 VIE+10JIC+5 I+ DVIP+5 k2+ Dk *+5
NOW, £, = —=— My = |
kc+ 10 k<. 10 . 2_-k.-3-0 _14.\'
3 { .
k-3

" e 10 -

Fork = 3,AB is perpendicular tBC. / '
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