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PART A - CHEMISTRY

The presence or absence of hydroxy group on wtézhon atom of sugar differentiates RNA and
DNA ?

(1) & (2) 2¢
(3) 3 (4) 4"
Ans. [2]
Sol.
OH OH
I I
5CH3 H 5CH3 H
4 1 4 1
OH OH OH OH
3 2 3 2
OH OH OH H
Ribose in RNA edxyribose in DNA

Among the following the maximum covalent charadteshown by the compound :

(1) Fe C} (2) SnC}
(3) AICI; (4) MgCh
Ans. [3]

Sol.Due to larger +ve charge on Al In*Alit will polarize more Cl

Which of the following statements is wrong?

(1) The stability of hydrides increases from NéiBiH3; in group 15 of the periodic table.
(2) Nitrogen cannot fromm- prtbond.

(3) Single N - N bond is weaker than the singleFPbond.

(4) N,O4 has two resonance structures

Ans. [1]

Phenol is heated with a solution of mixture of K&td KBrG,. The major product obtained in the

above reaction is :

(1) 2-Bromophenol (2) 3-Bromophenol
(3) 4-Bromophenol (4) 2, 4, 6-Tribomophenol
Ans. [4]

Sol. KBr + KBrOs; — Br, (in Solution)
OH OH

Br Br
Br,
—_—
in Solution

Br
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A 5.2 molal aqueous solution of methyl alcohol, OH, is supplied. What is the mole fraction of
methyl alcohol in the solution ?
(1) 0.100
(2) 0.190
(3) 0.086
(4) 0.050
Ans. [3]
Sol.5.2 molal CHOH
CH5;OH H,O
5.2 mole 1000 gm

5.2

XcHaoH = Wm
18

=0.085667= 0.086

The hybridisation of orbitals of N atom NO; ,NO; and NH are respectively :

(1) sp, sh sp (2) sB, sp, sp
(3) sp, sp spF (4) sP, sp, sp
Ans. [2]

Ethylene glycol is used as an antifreeze in a ctimate. Mass of ethylene glycol which should be
added to 4 kg of water to prevent it from freezirig-6° C will be : (KK for water = 1.86 K kg mot,
and molar mass of ethylene glycol = 62 g ol

(1) 804.32 g

(2) 204.30 g

(3) 400.00 g

(4) 304.60 g

Ans. [1]

Sol. ATi=iKim

6 = (1) (1.86)——

62%x4
« = 6%x62x4 _ 24x62 = 800gm
1.86 1.86

The reduction potential of hydrogen half-celllvaié negative if :
(1) P(H) =latmand [A]=2.0 M (2 pH=1atmand [ =1.0M
B)pH)=2atmand [ =1.0M @) pH)=2atmand [ =2.0M
Ans. [3]
Sol.2H" + 2e - H,

006, [H']

ER = EOR + — —|Og
2 Py,

PH2= 2atm, [H] =1 M
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10.

11.

12.

13.

14.

Which of the following reagents may be used stidguish between phenol and benzoic acid ?

(1) Aqueous NaOH (2) Tollen's reagent
(3) Molisch reagent (4) Neutral FeCl
Ans. [4]

Sol.Phenol O TFEN4™ _, violet Coloured Complex

Trichloroacetaldehyde was subjected to Cannizzanerction by using NaOH. The mixture of the

products contains sodium trichloroactate and amathepound. The other compound is :

(1) 2, 2, 2-Trichloroethanol (2) Trichloromethanol
(3) 2, 2,2-Trichloropropanol (4) Chloroform
Ans. [1]

Sol.ccCl, cHo [0 MPY_, ccl, coONa + CGJ CH,OH

Which one of the following orders presents ther@ctrsequence of the increasing basic nature of the
given oxides ?

(1) Al,O3<MgO < NgO < K,O (2) MgO < KO < Al,O; < NgO

(3) NgO < K;0 < MgO < AbO;  (4) K;O < NgO < Al,O; < MgO

Ans. [1]

A gas absorbs a photos of 355 nm and emits atwsx@lengths. If one of the emissions is at 680 nm,

the other is at:

(1) 1035 nm (2) 325 nm
(3) 743 nm (4) 518 nm
Ans. [3]

1 1 1
Sol. —=—+—

A A A

1 1 1
- = 4+ —
355 680 A,

A, =742769= 743mm

Which of the following statements regarding sulpistincorrect ?

(1) Smolecule is paramagnetic

(2) The vapour at 200° C consists mostly

(3) At 600° C the gas mainly consists gin®lecules

(4) The oxidation state of sulphur is is neveslég®mn +4 in its compounds.

Ans. [4]

The entrophy change involved in the isothermaérsible expansion of 2 moles of an ideal gas feom
volume of 10 dmto a volume of 100 dfrat 27° C is :

(1) 38.3 3 mof K™ (2) 35.8 J mol K™
(3) 32.3J mot K™ (4) 42.3 3 mol K™*
Ans. [1]
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15.

16.

17.

18.

19.

\"
Sol.AS = 2.303 n R log—2
Vl

=2303x2x8314x%x1
= 38.3 J molé k™"
Which of the following facts about the complex({H.)g] Cls is wrong ?
(1) The complex involves’dp® hybridisation and is octahedral in shape.
(2) The complex is paramagnetic
(3) The complex is an outer robital complex
(4) The complex gives white precipitate with silwitrate solution.
Ans. [3]

The structure of Ifis :

(1) square pyramid (2) trigonal bipyramid
(3) octahedral (4) pentagonal bipyramid
Ans. [4]

The rate of a chemical reaction doubles for ev@¥A rise of temperature. If the temperature iseti

by 50° C, the rate of the reaction increase by abou

(1) 10 times (2) 24 times
(3) 32 times (4) 64 times
Ans. [3]
AT
10
Sol.K, = K, (4
AT
n=r, ()
50
e (2)
r.1
=32

The strongest acid amongst the following compousids

(1) CH; COOH (2) HCOOH
(3) CH,CH,CH(CI)COH (4) CICH, CH,CH,COOH
Ans. [3]

Sol. Pg,Value of HCOOH is 3.74 while g value of CHCH,CH(CI)COOH is 2.86

1
and Acidic strengtH ] —
Ka

Identify the compound that exhibits tautomerism.

(1) 2- Butene (2) Lactic acid
(3) 2-Pentanone (4) Phenol
Ans. [3]

o) OH

Il
Sol. CHs— CHy— CHy;— C— CH3 == CH;— CH;— CH,—C=CH;
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20.

21.

22.

23.

A vessel at 1000 K contains G@ith a pressure of 0.5 atm. Some of the,@&xonverted into CO on
the addition of graphic. If the total pressure@iitbrium is 0.8 atm, the value of K is :
(1) 1.8atm
(2) 3atm
(3) 0.3 atm
(4) 0.18 atm
Ans. [1]
Sol.C + CQ, = 2CO
(s) (9) @

R ]

R-FR 2p

P;=0.5

P+P,=0.8

R=0.3

K b= PLZO =18
co,

In context of the lanthanoids, which of the foliog statements is not correct ?
(1) There is gradual decrease in the radii ofrtienbers with increasing atomic number in the series
(2) All the members exhibit +3 oxidation state.
(3) Because of similar properties the separatfdarihanoids is not easy.
(4) Availability of 4f electrons results in therfoation of compounds in +4 state for all the meraludr
the series.
Ans. [4]

‘a’ and 'b' are van der Waals' constants forsg&@orine is more easily liquefied than ethaneabee:
(1) a and b for GI> a and b for gHg

(2) and b for Gl< a and b for gHg

(3) a for C} < a for GHgbut b for C} > b for GHg

(4) a for C} > a for GHg but b for C} < b for GHg

Ans. [4]

a
Sol. Liquefaction L T [ B

The magnetic moment (spin only) of [Ni is:
(1) 1.82 BM (2) 5.46 BM
(3) 2.82 BM (4) 1.41 BM
Ans. [3]
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In a face centred cubic lattice, atom A occupies ¢brner positions and atom B occupies the face
centre positions. If one atom of B is missing frome of the face centred points, the formula of the

compound is:

(1) AB (2) AB,
(3) AB3 (4) ABs
Ans. [4]
Sol. A B

8 x 1 5x 1

8 2
2 5
A, Bs

The outer electron configuration of Gd (Atomic B4) is :
(1) af 5¢° 6¢ (2) 4f 5 6¢

(3) 4f 5d* 6 (4) 4f 5d" 6¢

Ans. [4]

Boron cannot form which one of the following anichs

(1) BRY” (2) BH,

(3) B(OH), (4) BO,
Ans.[1]

Ozonolysis of an organic compounds gives formaldehgs one of the products. This confirms the
presence of :

(1) two ethylenic double bonds

(2) v vinyl group

(3) anisopropyl group

(4) an acetylenic triple bond

Ans.[2]

Sol.R-C =ch O PPHIE - HeHo

Sodium ethoxide has reacted with ethanoyl chloriiee compound that is produced in the above
reaction is :

(1) Diethyl ether

(2) 2-Butanone

(3) Ethyl chloride

(4) Ethyl ethanoate

Ans.[4]

Sol. CH; COCI + CH CH, ONa - CH3;COO GHs
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29.

30.

The degree of dissociation)(of a weak electrolyte, /8, is related to van't Hoff factor (i) by the

expression :
-1
(1) ad=——-
(x+y-1)
@) a= -1
X+y+1
Xx+y-1
g =——"—
© i—1
(4) a= Ly-'-l
-1
Ans.[1]
Sol. AxB,== xA” +y B™
-1 -1

a= =
n-1 (x+y-1)

Silver Mirror test is given by which one of tr@léwing compounds ?

(1) Acetaldehyde (2) Acetone
(3) Formaldehyde (4) Benzophenone
Ans.[1, 3]

Sol.Aldehyde gives silver mirror test.

CAREER POINT, 112, Shakti Nagar, Kota (Raj.) Ph.: 0744-2500Q%00492 3
Website : www.careerpointgroup.coiEmail: info@careerpointgroup.com




PART B - PHYSICS

31. 100 g of water is heated from 30° C to 50°C. lgmpthe slight expansion of the water, the chainge
its internal energy is (specific heat of water184 J/kg/K) :

(1) 4.2kJ (2) 8.4kJ
(3) 84kJ (4) 2.1kJ
Ans.[2]

Sol. AU=MxsxAB=0.1x 4184 2G- 8368 8.4l

32. The half life of a radioactive substance is 20wies. The approximate time interval {tt)) between

the time § wheng of it has decayed an timgwhené of it had decayed is :

(1) 7 min (2) 14 min
(3) 20 min (4) 28 min
Ans.[3]
Sol. half life T = 20 min
ﬁ :ei}‘l
NO
1 X .
We have at t =t 1—§=—ef\1 0
2 .
att=4, 1-==¢"" (i
1= (ii)

dividing (i) / (i) we get2 = g™
= log, 2=A(t,—-t,))

33. A mass M, attached to a horizontal spring, exec®étM. with amplitude A When the mass M
passes through its mean position then a smalles mmass placed over it and both of them move

together with amplitude AThe ratio of(%j is

2

M M +m
@ M+m @ M

M 1/2 M +m 1/2
@) [M+m] @) [ u ]
Ans.[4]

Sol. At mean position, the total force is zero so

IE :E =0 = I5 = constant
dt
P =mv; = mv,
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34.

35.

36.

A, (M+mj
= —= =
A, M

Energy required for the electron excitation ifi‘Lfrom the first to the third Bohr orbit is :

(1) 12.1eV (2) 36.3eV
(3) 108.8 eV (4) 122.4 eV
Ans.[3]

Sol. ForlLi™,z=3
2 ZZ
Energy needed = (-13.6 e{\/é? —W} =108.8eV

The transverse displacement y(x, t) of a wave stniag is given by

y(x t) — e—(ax2+b12+2\/§bxt)

This represents a :

(1) wave moving in +x direction with spe?% (2) wave moving in —x direction with spe(ig2

a
(3) standing wave of frequenq{/ﬁ (4) standing wave of frequene\%

Ans.[2]

Sol. y()(' t) = e*(ax2+b12+ g/;bm: e—(\/EXh/T)t)z

Comparing withy(x,t) = f(kx + ut)

We get k=+a, w=vb and the wave is travelling in —x direction with weaspeed

A resistor ‘R’ and fF capacitor in series is connected through a swit&@00 V direct supply. Across
the capacitor is a neon bulb that lights up at ¥2Calculate the value of R to make the bulb light
5s after the switch has been closed. (J@p = 0.4)

(1) 1.3x16Q (2) 1.7 x 10Q
(3) 2.7x16Q (4) 3.3x10Q
Ans.[3]

Sol.  V_=E,1-€'")

Where Tt1=RC

Putting V, =120V, E, = 200V

We get t=log(5/2)xt =2.303 logyo (5/2) RC
= R=27x16Q
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37.

38.

A current | flows in an infinitely long wire witleross section in the form of a semi-circular rofg

radius R. The magnitude of the magnetic inductiongits axis is :

by by
D =g @ SR

Hol Mol
S S
Ans.[1]

Sol. Figure shows cross-section in the form of a senaiutar ring of radius R.

The current along Rdportion (assuming perpendicularly inward) is

dl=—xRd0
™R
R O R
o
8
dB
. TR BT : ST

2mMR 2R ™

. I 7. Ml
O B =|dBsinf= Ho sind @ = —2
J Y NS o

A Carnot engine operating between temperatufesnd T, has efficiencyé. When T, is lowered by

62 K; its efficiency increases 'eé Then T, and T, are respectively:

(1) 372Kand 310K (2) 372 Kand 330K
(3) 330K and 268 K (4) 310K and 248 K
Ans.[1]

T
Sol. =1-_lover
=T

Higher

T _1
Tl

6

=

)

..0)

r—-_| |N_|

L (T.-62)_1
T, 3

Given

....(ii)

Solving (i) & (ii), we get
T,=372K
and T, =310K
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39.

40.

41.

An object, moving with a speed of 6.25 m/s, isaederated at a rate given by :

dv_ -2.5/v
dt

where v is the istantaneous speed. The time taken by the objectnte to rest, would be :

Q) 1s 2) 2s
3) 4s (4) 8s
Ans.[2]
so. Yoos/y

dt

j& vy = Jt'dt

The electrostatic potential inside a charged sgdieball is given byp = a f + b where r is the distance

from the centre; a, b are constants. Then the ehdegsity inside the ball is :

(1) —24taeyr (2) —6 agr
(3) — 24tag (4) -6 8
Ans.[4]
Sol. Givenp=aFf+bh

comparing withV = kQ3 (BR*-r?)

2R

The above comparison suggest that density shmmulchiform.

Now E= _do =-2ar
dr

. . pr
Comparing withE =—
paring 30

0

We geti =-2ar
3L

= p =-6al],
A car is fitted with a convex side-view mirror fufcal length 20 cm. A second car 2.8 m behind the

first car is overtaking the first car at a relatsgeed of 15 m/s. The speed of the image of thensec

car as seen in the mirror of the first one is :

1 1
1) —m/ 2) —m/
()10mS ()15ms
(3) 10m/s (4) 15m/s
Ans.[2]
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42.

43.

44,

Sol. —+===
v u f
u=-2.8m
f=+0.2m

Wegetxzo—:'s2

If a wire is stretched to make it 0.1% longerrésistance will :

(1) increase by 0.05% (2) increase by 0.2%
(3) decrease by 0.2% (4) decrease by 0.05%
Ans.[2]

Sol. ROI?

Three perfect gases at absolute temperatur@s and T; are mixed. The masses of molecules aje m
m, and m and the number of molecules arke m and n respectively. Assuming no loss of energy, the
final temperature of the mixture is :

(Tl +T2 + T3) (2) anl + n2T2 + n3T3
3 n,+n,+n,

1)

3) nT +n,T.+n,T; @) nN2T2+n3T,+ niT?
nT +n,T,+n,T, nT +n,T,+n,T,
Ans.[2]
Sol. By energy conservation

PiV1+ PV, + BV3 = RVq

MRT+RRT+BRT=(+n+n)RT

T :{anﬁ n,T,+ n3T3j

n,+n,+n,

Two identical charged spheres suspended from a conpuint by two massless strings of lengtre
initially a distance d(d <<1) apart because ofrtimeutual repulsion. The charge begins to leak from
both the spheres at a constant rate. As a regulthtarges approach each other with a velocity enTh

as a function of distance x between them,

(1) vOx™2 (2) vOx™
(3) vOx? (4) vOx
Ans.[1]
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45.

46.

Sol. We gettand = F. Si :d_/2
mg

0 is small
O tand = sinB

On solving we get

2
4= k@)
mg

= qO0d”?

dq_ 3 ~ d(d)
s Ny By Pl
T 2J— dt

Given % is constant

Work done in increasing the size of a soap bulilolm a radius of 3 cm to 5 cm is nearly (surface

tension of soap solution = 0.03 Nin:

(1) 4mtmJ (2) 0.2tmJ
(3) 2rtmJ (4) 0.4tmJ
Ans.[4]

Sol. W =TAA
=72 4n(g - 17)]
=0.41TmJ

A fully charged capacitor C with initial chargg ig connected to a coil of self inductance L atQ.=

The time at which the energy is stored equally leetwthe electric and magnetic fields is :

(1) Tw/LC (2)’—; LC
(3) 2m/LC (4) JLC
Ans.[2]

_ %

Sol.Initial energy U, T attimet=0

At the required time t =t
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47.

48.

49.

.U
Ve=

=%
0 RNE 0,
Here q = g cosut ...(ii)
iy and (it =T = x =1
From (i) and (")t_4w 4 JLC {w \/E}

Two bodies of masses m and 4m are placed atandist. The gravitational potential at a point loa t

line joining them where the gravitational fieldzisro is :

(1) Zero (2) _gn

Ans.[4]

©)
x

_‘"
o

@

Sol.
Gm_ Gx4m
x> (r=x)?
r
X==
3
V_—Gm_ G4m
ro(r
s 3]
V__9Gm

A thin horizontal circular disc is rotating abauvertical axis passing through its centre. Andéhseat
rest at a point near the rim of the disc. The ihseev moves along a diameter of the disc to retgch i

other end. During the journey of the insect, theuwar speed of the disc:

(1) remains unchanged (2) continuously dee®as

(3) continuously increases (4) first increamed then decreases
Ans.[4]

Sol. Applying the law of conservation of angular momant L = Ilw = constant.

As the insect moves from the rim to the centatedreasespincreases. Further on onward

journey from center to rim, | increasexlecreases.

Let the x — z plane be the boundary between tamsfrarent media. Medium 1 in 0>has a refractive
index of V2 and medium 2 with z < 0 has a refractive index/8f. A ray of light in medium 1 given

by the vectorA :6\/§Ai+8\/§Aj—10Ak is incident on the plane of separation. The anfjlefraction in

medium 2 is :
(1) 30° (2) 45°
(3) 60° (4) 75°
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50

51.

52.

Ans.[2]

Sol. There is some unclarity in AIEEE Question but onsidering that when was find out angle of
incidence by dot product and then use snell's taget answer.

Two particles are executing simple harmonic motbithe same amplitude A and frequencylong
the x-axis. Their mean position is separated byadie X(Xo > A). If the maximum separation

between them is (g&+ A), the phase difference between their motian is

T I
@ 3 @ 3
I I
©®) 3 @
Ans.[2]
Sol. X = Asinwt
Xo = Xo + A sin (@t + @)
Xo — % = Xo + A[Sin (et + @) — sinai]
= X%+ 2A sin@2 x cos (u + @/2)
We can see thab x x;, will change
its value from X% — 2Asin@/2, to
Xo + 2A sin@2)
U comparing X% + 2 A sin ((¥2) with X, + A we getp= @3

Direction :

The question has a paragraph followed by two statésiStatement-1landStatement-2 Of the given

four alternatives after the statements, choosetleethat describes the statements.

A thin air film is formed by putting the convexrface of a plane-convex lens over a plane glags.pla

With monochromatic light, this film gives an interénce pattern due to light reflected from the top

(Convex) surface and the bottom (glass plate) sarfd the film.

Statement -1 :

When light reflects from the air-glass plate ifdaee, the reflected wave surfers a phase change of

Statement — 2 :

The centre of the interference pattern is dark.

(1) Statement -1 is true, Statement -2 is false

(2) Statement -1 is true, Statement -2 is true and®iEtt -2 is the correct explanation of Statement -1

(3) Statement -1 is true, Statement -2 is true@tatement — 2 isot the correct explanation of
Statement — 1.

(4) Statement -1 is false, Statement -2 is true.

Ans.[3]

The thermally insulated vessel contains an idesloganolecular mass M and ratio of specific hedt
is moving with speed v and is suddenly broughtet.rAssuming no heat is lost to the surroundings,

its temperature increases by :
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@ D yyzk @ YDz

2(y+D)R 2yR

yMv? (Y=1),, 2
(3) R K 4) R Mv? K
Ans.[4]

Sol. AQ = O(adiabatic proces:

By energy conservation

1 » _ NRAT
—xmv° =
2 y-1
, _ MRAT
—xmv° =
2 M(y-1)
2 —_—
AT = Mv©(y-1)
2R

A screw gauge gives the following reading when usetheasure the diameter of a wire.
Main scale reading : 0 mm.

Circular scale reading : 52 divisions

Given that 1 mm on main scale corresponds to M8iahs of the circular scale.

The diameter of wire from the above data is :

(1) 0.52cm (2) 0.052 cm
(3) 0.026 cm (4) 0.005cm
Ans.[2]

Sol. Main scale reading = 0.00

Circular scale reading 52><i mm= 0.52mn
100
O Diameter of wire = 0.00 + 0.52 = 0.52 mm = 0.052 ¢
A boat is moving due east in a region where réhés magnetic field is 5.0 x TONA™ m™* due north

and horizontal. The boat carries a vertical aetial long. If the speed of the boat is 1.50 nthe

magnitude of the induced emf in the wire of adsal

(1) 1mv (2) 0.75 mV
(3) 0.50 mv (4) 0.15 mVv
Ans.[4]
Sol. E=BM

=5x10°x 1.50 x 2

=15 x 10°

=15x10

=0.15mV

This question has Statement-1 and Statement-thedfour choices given after the statements, ahoos
the one that best describes the two statements.

Statement4 :
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56.

57.

Sky wave signals are used for long distance radimmnsunication. These signals are in general, less

stable than ground wave signals.

Statement -2 :

The state of ionosphere varies from hour to hday,to day and season to season.

(1) Statement -1 is true, Statement -2 is false

(2) Statement -1 is true, Statement -2 is true and®Ett -2 is the correct explanation of Statement -1

(3) Statement -1 is true, Statement -2 is trueStatement — 2 isot the correct explanation of
Statement — 1.

(4) Statement -1 is false, Statement -2 is true.

Ans.[ 4]

A mass m hangs with the help of a string wrappedraat a pulley on a frictionless bearing. The pulley
has mass m and radius R. Assuming pulley to befagteiniform circular disc, the acceleration o th

mass m, if the string does not slip on the puligy,

3
1) = 2
(1) 59 @ g
2 ¢
3) — 4) 2
3) 39 (4) g
Ans.[3]
L
(m)
-
-
Sol. [m]
TxR=1Ixa
TxR=1mRex2 ()
2 R
mg-T=ma (1)
a=29
3

A water fountain on the ground sprinkles wateraatiund it. If the speed of water coming out of the

fountain is v, the total area around the founthat gets wet is :

V2 v?
(1) m— (2) n—
g g
vt v?
3) =L 4)
( ) Zgz ( ) gZ
Ans.[2]
Sol.  Area=mr?
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58.

59.

2
Where r = maximum range =—
g

4

O Area = lz

This question has Statement-1 and Statement-ZheDfour choices given after the statements, choose
the one that best describes the two statements.

Statement — 1 :

A metallic surface is irradiated by a monochromdight of frequencyv > v, (the threshold
frequency). The maximum kinetic energy and the f@itugp potential are kK.x and 4 respectively. If
the frequency incident on the surface is doubleth the K., and \4 are also doubled.

Statement -2 :

(1) Statement -1 is true, Statement -2 is false

(2) Statement -1 is true, Statement -2 is true and:®itt -2 is the correct explanation for Statemént -
(3) Statement -1 is true, Statement -2 is true ané®Ett -2 is the correct explanation of Statement -1
(4) Statement -1 is false, Statement -2 is true.

Ans.[4]

Sol. K. =€V,

max
also Ko =hv =0,

when frequency is doubled K will be more than double

A pulley of radius 2m is rotated about its axissbfprce F = (20t — 8x newton (where t is measured in
seconds) applied tangentially. If the moment ofrtineof the pulley about its axis of rotation is
10 kg nf, the number of rotations made by the pulley befisrdirection of motion if reversed, is :
(1) less than 3 (2) more than 3 but less than
(3) more than 6 but less than 9 (4) more than 9
Ans.[2]
Sol. Given tangential force, F = (20t -2bt
FxR=1xa
(20t—5f) x 2 =10 xa
a =4t—¢
dw

—=4t-t
dt

jdw:j(m—ﬁ)dt

3

t .
w=2t?—— N (
3 0}

when direction of motion is reversed, ther 0.

= t=6 sec
3
From (i) ®_ o -1
dt 3
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0 6 ) t3
!de = {(m _Ej dt

= 0 =36

O Number of rotation i =§ =573
21 21

Water is flowing continuously from a tap havingiaternal diameter 8 x I®m. The water velocity as

it leaves the tap is 0.4 MsThe diameter of the water stream at a distared@* m below the tap is

close to :

(1) 5.0 x 10°m (2) 7.5x10m
(3) 9.6 x10°m (4) 3.6x10m
Ans.[4]

Sol. V= + 20l

= v =/ (04)2 +2x10x 2x10™

=2.04 m/s
from equation of continuity

A]_Vl = A2V2
3 2 2
= T[X{ijéo } x04 = n{d—;} x 204

d,=3.6 x 10°m
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PART C - MATHEMATICS

61.

Sol.

62.

Sol.

Let a,B be real and z be a complex numberzif+az+B =0 has two distinct roots on the line Re z

=1, then it is necessary that :

(1) ROOD (2)B0 L0

3 IB
Ans.[4]

1 (4)B0 (1,)

GivenRe (2) =1 fz=x+1y

=

= x=1

LetZl:1+iQ_
&Zz:l'f'itk

then

Z2+0z+p=0

Z1+2=—-d
= 2+i(b+by)=—a.Purelyreal.
= bl & bz =0
Also = o ==-2
A=a’-48<0
4-43<0
>4
B>1
The value ofjwd
1+x
(1) Tlog2 ) gIOQZ
n
3) Elogz (4) log 2
Ans. [1]
Putx =tan6
dx =sec 6d0
Putx = tan®
/4
| = j —8|og(1+t2an6) sec 0de
, lttan 0
/4
= j 8log(L+tanB)de

0

/4

=8 J' log(L+ tan®)d

0
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m
=8—log2
8 g

/4
as .[Iog(1+ tanB)do
0

=Tilog2

2
63. d—)z( equals :
dy

d?y ° [ d? - dy)™
@ (d—J @ (d—) (d—]

d?y \(dy)” (dPy)(dy)®
®) (d_J[d_j @ (d— (d_j

Ans. [4]
dx _ 1

Sol. -~
dy dy

dx

d(dx i(ﬂji[ﬂjd_
dyldy) dyldx dx\dx) ‘dy
_[(dy) "y dy)?

dx) dx?\dx

__dy(ay)?
dx? \dx

64. Let | be the purchase value of an equipment anpbéthe value after it has been used for t yddrs.

value V(t) depreciates at a rate given by diﬁdeémquation% =-k(T-t), where k >0 is a

constant and T is the total life in years of tiqgipment. Then the scrap value V(T) of the equiptmen
is :
| kT?

2__ e —
DT @1-=

k(T -1)2

@)1=

(4) e—kT

Ans. [2]
dv _

Sol. —=—k(T -t
m (T-1)

dv=J.—k(T—t)dt

_ kt? _
V = —th+7+c whent =0

V=1
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65.

Sol.

66.

Sol.

67.

2
V(t)=th+%+|

2
V(T)=kT2+%+|
kT?
V(T)=l-——
(M 5

The coefficient of Xin the expansion of (1 — x 2% x%)°is :

(1) 144 (2) -132
(3) —144 (4) 132
Ans. [3]

(1-x-xX+x)°

1-X)° (@ -xf

= [~ 6x2 +15¢* ~ 208 |L- 6x +15x? — 20¢® +15¢* ~ 6x° + x|
= (36-300+120x’
= 144

For x D(O,%Tj , define

f(x) :J-\/_tsintdt
0

Then f has :

(1) local maximum atn and 2n

(2) local minimum atn and 2n

(3) local maximum atn and local maximum a2n
(4) local maximum atn and local minimum an

Ans. [4]

X

(. 51
f(x) —Ismtdt (07]
0
f'(x) = Jxsinx =0
sinx =0 X = T,2TT

f*(x) :isinx ++/X CcOSX

2%

f'(m =-vm<0 X = Ttmaxima
f"(2m =2mx1 X = 2rmtminima

The area of the region enclosed by the curves,yx= e, y = 1/x and the positive x-axis is :

(1) 1/2 square units (2) 1 square units
(3) 3/2 square units (4) 5/2 square units
Ans. [3]
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Sol.

68.

Sol.

69.

N w

=1+Ioge=1+1=
2 2

Thelinesk:y—x=0and L: 2x +y = 0 intersect the linesLLy + 2 = 0 at P and Q respectively. The
bisector of the acute angle betwegrahd L, intersects k at R.

Statement 4:

The ratio PR : RQ equal’s\/E ;JE

Statement-2:

In any triangle, bisector of an angle dividestiiengle into two similar triangles.

(1) Staement-1 is true, Statement-2 is true; Btetd -2 is a correct explanation for Statement-1
(2) Statement-1 is true, Statement-2 is truee@tant-2 is not a correct explanation for Statenient-
(3) Statement -1 is true, Statement-2 is false.

(4) Statement-1 is false, Statement-2 is true.

Ans. [3]

y=-2x

o) 00) y=0

Statement -1 is true
Statement-2 is false

Hence (3) is correct

The value of p and q for which the function
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Sol.

70.

Sol.

sin(p + 1)xsinx

, Xx<0
f(x) = q , x=0
2
Vx+x2 =x
— 32 x>0

X

is continuous for all X in R, are :

_1.._3
1) p= 54775
@p=-7a=;
Ans. [3]
f0)=q

RHL =

vh+h? -4h
h3/2

_(1+h-1) (1+h+1) _1

h  @1+h+1) 2

q=1
2
LHL = =1sin(P+1)h-+sinh
-h
PrDh+h o5
hl
p+2=1
2
P:E—Z:—§
2 2

If the angle between the line=

equals :
(1) 2/3
(3) 2/5
Ans. [1]
3 _ 1+4+3x

Via V1445 + )2
3W5+A%2 = (5+3\)

9(5+A?) = (5+3\)?

45+9\? = 25+ 9\? + 30\

20_,.2
30 3

@p=-.9=

NIk No
Nlw Nk

@ p=-.9=

Y=1_273 jndthe plane x + 2y + 3z = 4 ¢®s* \/E , then A
2 A 14

) 312
(4) 5/2
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71.

Sol.

72.

Sol.

73.

Sol.

74.

The domain of the function
1

f(x)= W is :

(1) (00,0) (2) 0 )

(3) (-,0) (4) (-o0,00) -{0}
Ans. [3]

F(x) = ﬁ

[X]=X>0=| x> x = x0(-»,0)

Hence (3)

The shortest distance between line y — x = 1 andecxi= ¥ is :

) ? ) %

8 4
3) 0 (4) 5
Ans.[2]

y=x+1o x=y?

find the pt of x = §, where tangent in parallel to y = x + 1,

x=y2:1=2yﬂ:ﬂ=i
dx dx 2y
1 1 1
—=lsy=—=Xx=—
2 4

so tangent will be

y=x+1/4

distance betweeg =x +1& y = x +% will be -

A man saves Rs. 200 in each of the first threethsoaf his service. In each of the subsequent nsonth
of his service. In each of the subsequent monthsdving increases by Rs. 40 more than the saving o

immediately previous month. His total saving frdm start of service will be Rs. 11040 after :

(1) 18 months (2) 19 months
(3) 20 months (4) 21 months
Ans.[4]

(200) x 3+g[480+ (n-1)40] =11040

on solving we get n =18
Hence total months =3 + 18 = 21

Consider the following statements
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P : Suman is brilliant

Q : Suman is rich

R : Suman is honest

The negation of the statement "Suman is brillemmd dishonest if and only if Suman is rich" can be

expressed as :

(1) ~PA@Q ~ R) (2 ~@Q«~ (P~r~R))
3) ~Q ~ ~Pa (4) ~P~r~R) - Q
Ans.[2, 4]

Sol.  ~[(Pr~R) = Q| oo
~[Q « PA~R)]

& ~(P~r~R) o Q bytruthtable

75. If w(z1) is a cube rot of unit, an@l+ w)’ = A = Bw. Then (A, B) equals :
(1) ©. 1) 2 @1
(3 (2.0) 4 1,1)
Ans.[2]

Sol.  @+w) =(-w?)’ =-wM=-w?=1+w

= (l+w)" =1+w =A +Bw

=>A=1B=1
76. If é=%(3f+ |2) and
b= %(2? +3j- 6lA<), then the value otﬁ— B)- [(éx B)x (é+ 25) is :
(1) -5 (2) -3
(35 43
Ans.[1]

Sol. o= (&A-b).(@xb)x @+ 2b))
= (2a-b).((axb)xa+ (@+b) x 2b)
= (2a-b).((axb)b- (abja+ 2(@b)o- (bb)a)
= 2|af (@b)- 2@b)|al’ + 4@b)@b) - 4(bb)@a)
=- |af|b|* + (@b)@b) - 2@b)|b[* + 2|bf (ab)

= 5@b) - 5|bf|af’

- 1 -~ - = 1, ~ _~ =~
a=—(3i +k) b==(2i +3j-6k)
J10 7
aﬁ—i(e—s)—o
710
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77. If % =y+3>0 andy (0) =2, then yirif 2) is equal to :
X

@7 @5
(3) 13 (4) -2
Ans.[1]

Sol. ﬂ:y+3
dx

J-yd-:/3:

Iny+3)=x+c

y:eX+C_3
y(0) =€ -3=2
Oe® =5

c=1In5

f(ln 2) - eln2+|n5 -3

10
— eln _ 3

=10-3=7

78. Equation of the ellipse whose axes are the axesafinates and which passes through the point (-3

1) and has eccentriciLtE is :

(1) 3x2 +5y? -32=0 (2) 5x2 +3y? -48=0
(3) 3x% +5y2 -15=0 (4)5x2 +3y? -32=0

Ans.[1, 2]

XS yS
Sol. i) —+>>=1
0) 275

9

— +—=1

a’ b

9 5

_+_:1

a® 3p?

27+25 1 2=—,nowb2=a2(1— j
b2 iz—g

5 5
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2 2
eqn |53L + SL =1
32 32

= 3x2+5y2-32=0

@iy if a —b(l 5)—

5
9 1
— +—=1
a’? b
45 1 48 o _ 48
P2 b2 PR Y
a2 =28
5
2 2
X L 1o 5x2+3y2 4820
48 48
79. If the mean deviation about the median of the rensla, 2a, ....... 50a is 50, then |a| equals :
(1) 2 (13
(3)4 (4)6
Ans.[3]
Sol. Mean of a, 2a, 3a......... 50a
Median= M = g'a
2
(x—-M)
L=50 _X! 2a—5—1 jr. 2&—5—1 oF 265\—5—1 +....+ 5051—5—1 = 2500
50 2 2
4R, 47,88, +Ej =2500
1+3+.. + 4a) = 2500
275 (1+49)a=2500
25 x 25a = 2500
a=4
1- 2(x -2
80 Iim( Cos@(x ~2)} J
X2 X-2
(1) does not exist (2) equal@
1
3) equals—\/i (4) equals—
V2
Ans.[1]
J1-cos2(x -2
Sol. lim Y1Z00SAx=2)
X-2 X—2
_V2[sin(x-2)|
(x-2)
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V2(=sin(x-2)) _ G

LHL = lim
X2 X-2

RHL = fim Y25 =2) _ J2
X2 X=2

limit does not exist

81. Statement-1 :
The number of ways of distributing 10 identicallbah 4 distinct boxes such that no box is empty is
90&
Statement-2:
The number of ways of choosing any 3 places fradiff@rent places i8Cs.
(1) Statement-1 is true, Statement-2 is true;e@tant-2 is a correct explanation for Statement-1
(2) Statement-1 is true, Statement-2 is truee@tant-2 is not a correct explanation for Statenient-
(3) Statement-1 is true, Statement-2 is false.
(4) Statement-1 is false, Statement-2 is true.
Ans. [1]

Sol. st1™'c,='c,,=C; True
St2 0000000000

9
***Three Bars can be placed in above 9 gaps ¥, ways. It will Partition the above groups of balts3
groups such that each group consist of atleasti.IHence the explanation is also true.

82. Let R be the set of real numbers.
Statement-1:

A ={(x,y)ORxR:y- xisaninteget is an equivalence relation on R.

Statement-2:

B ={(x,y)ORxR: x = ayforsomeationalnumben} is an equivalence relation on R.

(1) Statement-1 is true, Statement-2 is true;eBtant-2 is a correct explanation for Statement-1
(2) Statement-1 is true, Statement-2 is truee@tant-2 is not a correct explanation for Statenient-
(3) Statement-1 is true, Statement-2 is false.
(4) Statement-1 is false, Statement-2 is true.
Ans. [3]
Sol. St-1
A ={(x,y) OR xR,y - xisanint ege}
Reflexive: x - x is also Integer
so it is relfexive
symmetrix - y —x1
then also x — y1I
so it is symmetric
Transitive —y — I, & z -y 01
then z — x is also integer

so A is equivalence.
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so B is not equivalence.
St-2B={(x,y)ORXR:x =ay
Reflexive

x zoxfora #1

so it is not reflexive

so B is not equivalence

83. Consider 5 independent Bernoulli's trials each witbbability of success p. If the probability of at

least one failure is greater than or equaggé), then p lies in the interval :
13 311

| =,— 2)|—,—

()(2 4} ()(412}

1 11
3) [0, 5} @) (E ;L]
Ans. [3]

Sol. P(n= )=1- P)° z%

31

1-22
32

2 (P)°

>2P=>0

&

84. The two circles %+ y* = ax and X+ y* = &(c > 0) touch each other if :
(1) 2lal=¢c (2 la|=c
(3) a=2c (4) |la|=2c
Ans. [2]

NP

O

Sol. x?+y?-ax=0 cl(g ,OjRaduyg
x?+y?=c? ¢,(0,0)Radus=c
Cindered of touch

GC=n+r

not possible

or GG, = i — 1y

la] = ¢

85. Let A and B be two symmetric matrices of order 3.
Statement-1:
A(BA) and (AB)A are symmetric matrices.
Statement-2:

AB is symmetric matrix if matrix multiplication ok with B is commutative.
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(1) Statement-1 is true, Statement-2 is true;eBtant-2 is a correct explanation for Statement-1
(2) Statement-1 is true, Statement-2 is true;g8tant-2 is not a correct explanation for Statenient-
(3) Statement-1 is true, Statement-2 is false.
(4) Statement-1 is false, Statement-2 is true.
Ans. [2]
Sol. St-1
A=A B'=B (Given)
(A(BA)) =(BA)*AY
- (AlBl) Al
= (AB)A
= A(BA) = A(BA) is symmetric
(AB)A) =A*(AB)!
- Al(BlAl)
= (AB)A=0 (AB)A s also symmetric
St—1 true
St-2 (AB) = B'A?
=BA
=AB

St-2 True but not correct exp. of 1

86. If C and D are two events such th@tld D and P(D) # 0, then the correct statement among the
following is :
(1) P(C|D) =P(C) (2) P(C|D) = P(C)

P(D)

(3) P(C|D) < P(C) (4) P(C|D) = PO)

Ans.[2]

D

Sol.

P(Ej— P(CAD)
D) P(D)
- PO

" P(D)
> P(C) - (CO D)0 PC) < (P(D))

87. The vectorsaandb are not perpendicular andandd are two vectors satisfyinng ¢ =bxd and

a.d =0. Then the vectod is equal to :

ol
o
1

2L e (2) c+| 2
a.b a.

Tl
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ol
o
1

c (4) c-

(S
ot
(SR
ol

Sol.  bxé=bxd

@b - @b)c = @ad)b- @b)d
d=¢-@9b
ab
88. Statement -1 :

The point A(1, 0, 7) is the mirror image of themid (1, 6, 3) in the line :
x_y-1_z-2

1 2 3

Statement — 2:

The line :% =y_2—1 22;32 bisects the line segment joining A(1, 0, 7) and, B 3).

(1) Statement -1 is true, Statement -2 is truate®tent -2 is a correct explanation for Statement -

(2) Statement -1 is true, Statement -2 is truateBtent -2 igiot a correct explanation for Statement -1.
(3) Statement -1 is true, Statement -2 is false.

(4) Statement -1 is false, Statement -2 is true.

Ans.[2]
A(1,0,7
.2\ +1+ A, 30 +2)
Sol. B(16.)
x_y-1l_2z-2
1 2 3
d.r.s of AM.

A-12A+1-03\+2-7
A-Dx1+(2A+)x2+(3A-5)x3=0
A-1+4A+2+9\-15=0

1l4a =14

A=1

M (1, 3, 5)

_1+x
2

1
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89.

Sol.

90.

Sol.

St- 1 correct

St-2 is also correct but not correct exp. of 1

If A = sin? + cod$x, then for all real x:

3 13
1)=<Ax<1 2) <A<l
@5 @) 75

(3)1<A<?2

Ans.[1]

@3ensls
4 16

A = sirfx + codx

= sirfx + co$x.cos$x < 1

= 1- coéx + codx

= (co¥ x)? —c052x+%—%+1

2
“[cogx-1] +353
2) "4 a

ADEl}

The number of values of k for which the linear eopres

Ax +ky+2z2=0
kx+4y+z=0
2x+2y+z=0

possess a hon-zero solution is :

(13
31
Ans.[2]
A=0

2 2 1

)2

(4) zero

4 Kk
k 4 11=0

44 -2)—k (k=2) + 2 (2k — 8)
4x2-R+2k+4k-16=0
-IK¥+6k—8=0
K-—6k+8=0
K*—4k -2k +8=0

k=4,2

no. of values of k is 2
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