ANSWERS & SOLUTIONS FOR AIEEE - 2010

CODE-A
PHYSICS,CHEMISTRY & MATHEMATICS
PHYSICS

Directions: Questions number 1-3 are based on the following paragraph
An initially parallel cylindrical beam travels in a medium of refractive index

u(l) = o+ 11,1, where p,and u, are positive constants and I is the intensity of the light

beam. The intensity of the beam is decreasing with increasing radius.
The initial shape of the wavefront of the beam is

1) planar 2) convex
3) concave 4) convex near the axis and concave near the periphery
Ans: (3)

Sol : Conceptual
The speed of light in the medium is

1) maximum on the axis of the beam 2) minimum on the axis of th beam
3) the same everywhere in the beam 4) directly proportional to the intensity I
Ans: (2)

Sol :Conceptual
As the beam enters the medium , it will

1) travel as a cylindrical beam 2) diverge
3) converge 4) diverge near the axis and converge near the periphery
Ans: (3)

Sol : Conceptual
Directions: Questions number 4-5 are based on the following paragraph.
A nucleus of mass M + Am is at rest and decays into two daughter nuclei of equal mass

M
) each. Speed of light is c.

The speed of daughter nuclei is

Am Am 2Am Am
2) ¢ C
M +Am M +Am M
Ans: (3)

1)c

501: Armz — % MV2

2
V= }ZAmc
M

V= 2Amc
M

The binding energy per nucleon for the parent nucleus is E, and that for the daughter
nuclei is E,. Then

1) E=2E, 2) E,= 2E, 3)E, >E, 4)E,>E,

Ans: (4)

Sol : Conceptual



Directions : Questions number 6-7 contain Satement-1 and Satement -2. Of the four

choices given after the statements, choose the one that best describes the two statements.

Statement -1 : When ultraviolet light is incident on a photocell, its stopping potential is V|

and the maximum kinetic energy of the photoelectrons is K__ . When the ultraviolet light

is replaced by X-rays, both V and K__ increase

Statement-2 : Photoelectrons are emitted with speeds ranging from zero to a maximum

value because of the range of frequencies present in the incident light

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

2) Statement -1 is true, Statement -2 is true, Statement-2 is the correct explanation of State
ment-1

3) Statement -1 is true, Statement-2 is true; Statement-2 is not the correct explanation of
Statement -1.

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

Ans: (1)

Sol : Conceptual

Statement -1 : Two particles moving in the same direction do not lose all their energy in a

completely inelastic collision.

Statement-2 : Principle of conservation of momentum holds true for all kinds of colli-

sions.

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

2) Statement -1 is true, Statement -2 is true, Statement-2 is the correct explanation of State
ment-1

3) Statement -1 is true, Statement-2 is true; Statement-2 is not the correct explanation of
Statement -1.

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

Ans: (2)

Sol :Conceptual

The figure shows the position -time (x -t) graph of one-dimensional motion of a body of

mass 0.4kg. The magnitude of each impulse is

[

0 2 4‘6'8 10121416

t(8) —
1) 0.2Ns 2) 0.4 Ns 3) 0.8 Ns 4)1.6 Ns
Ans: (3)
Sol : t 2
| =2nv

=0.4x2=0.8Nsec

Two long parallel wires are at a distance 2d apart. They carry steady equal currents flow-
ing out of the plane of the paper as shown. The variation of the magnetic field B along the
line XX’ is given by

AL .
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10.

11.

B
v \V‘d‘d’/

Ans: (2)
Sol :Conceptual

A ball is made of a material of density p where p, < p < pyue With p; and p,.« repre-

senting the densities of oil and water, respectively. The oil and water are immiscible . If
the above ball is in equilibrium in a mixture of this oil and water, which of the following
pictures represents its equilibrium position ?

Ans: (3)
Sol : Conceptual
A thin semi-circular ring of radius r has a positive charge q distributed uniformly over it.

The net field E at the centre O is

A

A
| o
0 71
5 q 9 - Q- q
1) 21°g,r? ) Ar’e,r? 3) 4rleyr? ) 27, r?
Ans: (4)
72
E= [ 2dEcosd 3%
Sol : ° \ |
E_”’ ? 2dq cosd
o e’
72
E_ I 5 q rdecoszé?
0 wr 4r2r
—q
E= J
2nle,r?
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13.

14.

15.

16.

A diatomic ideal gas is used in a Carnot engine as the working substance . If during the
adiabatic expansion part of the cycle the volume of the gas increases from V to 32V, the
efficiency of the engine is

1) 0.25 2)0.5 3)0.75 4)0.99
Ans:(3)
Sol :
V= % Tlvly_l = Tzvzy_l
T [32v 75"
T, [T}
_ [25]%
Ty
-

2
1L/ _ _3_
,7_1_%_1—%_2_0.75

The respective number of significant figures for the numbers 23.023, 0.0003 and 2.1x10°3
are

1)4,4,2 2)5,1,2 3)5,1,5 4)5,5,.2

Ans: (2)

Sol : Conceptual

The combination of gates shown below yields

B @F} )

1) NAND gate 2) OR gate 3) NOT gate 4) XOR gate
Ans: (2)

Sol:AB=A+B —>OR gate
If a source of power 4kW produces 10* photons/second, the radiation belongs to a part of
the spectrum called

1) y—rays 2) X-rays 3) ultraviolet rays  4) microwaves
Ans:(2)

Sol : p:n_hcj 1 :n_hc
A
3 10®° x6.6x10** x3x10°

4x10°
X Rays

=50A°

A radioactive nucleus (initial mass number A and atomic number Z) emits 3 « —particles
and 2 positrons. The ratio of number of neutrons to that of protons in the final nucleus
will be

A-Z-4 A-Z-8 A-Z-4 A-Z-12

Ve e Vs Ve

Ans:(3)



17.

18.

Sol: z*" 576" +2¢,
Atomic number = Z-4
Mass number = A-12

no.of neutrons A-12-(Z2-8) A-Z-4

no.of protons Z-8 Z-8

Let there be a spherically symmetric charge distribution with charge density varying as

5 r
p(r)=p, (———j upto r=R, and p(r)=0 for r > R, where r is the distance from the origin.

4 R
The electric field at a distance r(r < R) from the origin is given by
Pl (5 1 Ao, (S 1 Pl (S r dp,r (S5 r
o i I ) B (Y R
0 0 &\3 R 3, \4 R
Ans: (3)
Sol:

dQ |5 r
dv _p{4 R}

5 r
dQ=p0|:Z—E:|4ﬂ'r2dl‘
5r3 r*

:4 —_———
”p(’[lz 4R}

o 4rmp,r® F r }

4 |3 R
E.dS=2
o
3
E=%[§_L}
4zr 3 R

E:P_JF_L}
4¢,13 R

In a series LCR circuit R=200Q and the voltage and the frequency of the main supply is
220V and 50Hz respectively. On taking out the capacitance from the circuit the current
lags behind the voltage by 30°. On taking out the inductor from the circuit the current
leads the voltage by 30°. The power dissipated in the LCR circuit is

1) 242W 2) 305W 3) 210W 1) Zero W
Ans: (1)
V2  220x220
c P=— =S5 osaw
Sol R 200
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20.

21.

In the circuit shown below, the key K is closed at t=0. The current through the battery is

I -
L R,
—— AVNAAA
Ry
AR —— e
\Mttzo dittzoo VRR, att:Oandiatt=oo
DTRRTTTTERS 2 [RR:
3)%att:0and%att=oo 4)%att:0and\\//%att:oo
Ans :(3)

Sol : Conceptual

A particle is moving with velocity v=K ( yi + XI), where K is a constant . The general
equation for its path is

1) y* =x*+constant 2) y=x*+constant 3) y*=x+constant  4) xy = constant
Ans: (1)

Sol:
V:K(yf+>(f)

dr ~ o
— = Kyl + KX
qt Yy J

=1 =Kyti + Kxtj +¢

= r? = K?y** + K*x*t* + constant

(x*+y?) = K?y?? + K*x*? + constant

y*[1-K?t* | = x*[ K?* ~1]+ constant

oo X[ K?t* -1]
[1-K?t?]

=-x? + current = x> + constant

+ constant

. y? = x® + constant

Let C be the capacitance of a capacitor discharging through a resistor R. Suppose t, is the
time taken for the energy stored in the capacitor to reduce to half its initial value and t, is

the time taken for the charge to reduce to one-fourth its initial value. Then the ratio t,/t,
will be

NP

3)

N

1)2 2)1 3)
Ans: (4)



Sol:U0

)

A rectangular loop has a sliding connector PQ of length I and resistance R © and it is
moving with a speed v as shown . The set-up is placed in a uniform magnetic field going
into the plane of the paper . The three currents [ I, and I are

11, - B Bl
)=l T eR TR
| __y _Bb 2Bl E :
DhmT T RITTR | r |
3) I =1, =20 |~ 2Bl v, R
) h=le=7 I =0 RQ RQ Q
Blo I
4 l=1,= == - u L
Ans: (3) L Q
. : n R 3
Sol : Total Resistance (R)=—=+R==R
2 2
_Blv_2BIv
R’ 3R
Blv
|1=|2=¥

The equation of a wave on a string of linear mass density 0.04 kg m™ is given by y =

. t X
0.02(m) Sm[2”{0_04(s) - 0_50(m)J]'The tension in the string is
1)6.25N 2)40N 3)125N 4)05N
Ans: (1)
Sol : Voo _ T
K m
vo05_ | T
004 \V0.04
T =6.25N



24.

25.

26.

Two fixed frictionless inclined planes making an angle 30° and 60° with the vertical are
shown in the figure. Two blocks A and B are placed on the two planes. what is the relative
vertical acceleration of A with respect to B?

A
60° ' 30°
1) 4.9 ms? in vertical direction 2) 4.9 ms? in horizontal direction
3) 9.8 ms? in vertical direction 4) Zero
Ans: (1)
= gsin60° cos30°
Sol : %=9

g, = gsin30° cos60°

g=0,—0,= g = 4.9m/ sec? vertical direction

For a particle in uniform circle motion, the acceleration aata point P( R, 6?) on the circle

of radius R is ( Here g is measured from the X-axis)

2 2

YA V 2 V ~ V. ~
—l+— ——Ccosfi +—sing
R R R J ) R R :
2 2 2 2
3) —Vﬁsinei +VEcosHj 4) —Vjcosei —Vrsinej
SR E)
Ans: (4) f. poe®
T
V2 e \ //\I\V ‘;.I—,m Al ‘/
= — L . B
Sol :a‘"‘ R N L /é: L \F
from diagram ”____#.J Al o 3 :
2 2 ) l ||~ P j
= cosbi — sindj ' : /
>R ] \\ L//
A small particle of mass m is projected at an angle @ with the X-axis with an intial veloc-
V,Sing
ity v, in the x-y plane as shown in the figure. At a time ! < : g ,the angular momentum
of the particle is
1 ~ ¥4
1) > mg V,t* coséi
?,'0
2) —mgV,t* cosé |
3) mgyv,tcosé k \
0 N
1 - X
4) —Emgvotzcosek o



27.

28.

Where |, jandk are unit vectors along x, y and z-axis respectively.
Ans: (4)

Sol :

t<Vosm6?

g
V =V, cosdi +(V,sind-gt) |

~

r=V, cosetf+(vosin6t—%gt2jj
| j K

L =rxmv=m|V,cosét Vosinet—%gt2 0
V,cos6  V,snd-gt O

=mgt’V, cose(—l + %)IE

= —%mgvot2 cosok

Two identical charged spheres are suspended by strings of equal lengths. The strings
make an angle of 30° with each other. When suspended in a liquid of density 0.8 g cm?,
the angle remans the same. If density of the material of the sphere is 1.6 g cm?, the dielec-
tric constant of the liquid is

1)1 2) 4 3)3 4)2
Ans: (4)
sol: k=—9  g-16
d-p
p=0.8

16 16

~16-08 08

k=2

A Point P moves in counter-clockwise direction on a circular path as shown in the figure.
The movement of ‘P’ is such that it sweeps out a length s = t*> + 5, where S is in metres and
t is in seconds. The radius of the path is 20 m. The acceleration of ‘P" when t = 2 S is nearly

1) 14 m/s?

2)13 m/s?

3) 12 m/s?

4)7.2m/s?
Ans: (1)



29.

30.

Sol:V_dS_3t2

="
d?s

=——=6t=12
& dt?

V2 (3x4)° 144

r 20 20
a=./a’ +a? =14m/sec?

The pontential energy function for the force between two atoms in a diatomic molecule is

a b
approximately given by U (X) = U (X)= X2 X6 where a and b are constants and X is

the distance between the atoms. If the dissociation energy of the molecule is
D=[U(X=w)-U, equilibrium]’ Dis

b? b* b? b?
D &a 2 %a %) 12a Y 2a
Ans : (4)

Sol: o
a
e
D =[V(x=)-V, equilibrium]
du =0
-12a 6b
T XE +7:O
2a
7:
X =22
b
~a_ b &’ b
(2a]2 (2a/b) 4a* 2a
b
2
p-—2
4a

b*) b’
D=0-|—|=—
da) 4da
Two conductors have the same resistance at 0°C but their temperature coefficients of

resistance are ¢, +a,. The respective temperature coefficients of their series and parallel

combinations are nearly

a+a, a+a a +a a +a aa,
1) L 2; L 2 ) L 2,a1+a2 3) a1+a21 L z 4) al+a2’
2 2 2 o t+a,
Ans: (1)

1N



Sol : In series
R, =R +R,

R=R+R,
:R.I.+R.alt+R2+R2alt
=(R+R)+t[Ra+Ra,]......(i)
ButR =R, + Rat
=(R+R)+(R+R,)at————(ii)
From(i) & (ii)
a:(Ria1+R2a2)

(R+R)

S CLELY
In paralléel
R
=3
B R[1+ alt] R[1+ azt]
- R{[1+agt]+[1+ at]}
R(1+ alt)(l+ azt)

= ———(ii)

[2+ ot + ot

Bt R =—[L+at] -~ (il
From(i) & (ii)(1+at)
B 2[1+ alt](lJr azt)

[2+ at +a2t]

ot e 2[l+ at+at +a1a2t2} 9
[2+0{1t+a2t]

_at+ ot aant’
(2 +at + azt)

3 t(ocl +a,+ alazt)

2+(ay+a,)t
o ta,taant

T 2+(a+ o)t

Att=0,

o +a
q=HT%
2

11
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32.

33.

34.

CHEMISTRY

In agueous sol ution theionization constantsfor carbonicacidare K, = 4.2x107 and K, = 4.8x10™*.
Select the correct statement for asaturated 0.034 M solution of the carbonic acid.

1) The concentration of H* isdoublethat of COZ .
2) theconcentration of CO?~ is0.034 M.
3) Theconcentrationof CO;~ isgreater than that of HCO;

4) The concentrationsof H* and HCO, areapproximately equal.

Ans: 4

Solubility product of sllver bromideis 5,0x 1022 Thequantity of potassum bromide (molar masstaken as
120 gm mol ™) to beadded to 1 litre of 0.05 M solution of silver nitrateto start the precipitation of AgBris

1) 5.0x10°g 2) 1.2x10 g 3) 1.2x10°g 4) 6.2x10°g
Ans: 3
Sol :
Kep = S'xC
5x10°%2
5x1072
C=10"mole/It
_ it 1000
120 1000
10" x120 =it
lit=1.2x10°gms
The correct sequence which showsdecreasing order of theionicradii of theelementsis
1) 2) A* >Mg* >Na" >F >0
O* >F > Na' >Mg* > AI*
3) Na" >Mg* > AI* >0 >F~ 4) Na" >F >Mg* >0* > AlI*
Ans1
—ve charge
Sol: Size a—m (for isoelectronicions) -.0* > F~ > Na* > Mg?" > AlI**

NH,

Inthechemical reactions, NaNO, ., HBFsy o thecompounds ‘A’and ‘B’ re-
HCl,278 K

Spectively are

1) nitrobenzeneand chlorobenzene 2) nitrobenzene and fluorobenzene
3) phenol and benzene

4) benzene diazonium chlorideand fluorobenzene

Ans4

12
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36.

37.

38.

= NCT™ F

&
NH, n
AR HRF,
. OO 2O -0
(4)

(5)
If 10 dm? of water isintroduced intoa 1.0 dn*flask at 300 K, how many molesof water are inthe vapour
phasewhen equilibriumisestabilished?
(Given: Vapour pressure of H,O at 300K is3170 Pa; R =8.314 JK1 mol?)

1) 1.27x10°® mol 2) 5.56x10° mol 3) 1.53x10% mol 4) 4.46x10° mol
Ans: 1
Sol : 1A =103

PV =nRT

10°x3170 _

8.314x 300

From amongst thefollowing a cohlolsthe onethat would react fatest with conc. HCI and anhydrous ZnCl,
IS

1) 1-Butanol 2) 2-Butanol
3) 2-Methylpropan-2-01 4) 2-Methyl propanol
Ans3
CH,
. : CH; — ¢ ——0F
Sol: Tertiary alcohol reactsfastest with conc. HCl andZn Cl, ‘
CH,

Order of reactivityof alcohols 30 - 20 . 1°
(Itisatertiary alcohol)
If sodium sul phateis considered to be completdly dissociated into cations and anionsin agqueous sol ution,

the changein freezing point of water (ATf ) , Wwhen 0.01 mol of sodium sulphateisdissolvedin 1 kg of

water, is (K =1.86K kg mol )
1) 0.0186 K 2) 0.0372K 3) 0.0558 K 4) 0.0744 K
Ans: 3
Sol : Na,S0, — 2Na* + S0
AH, =i k,.m
=3x1.86x0.01
=0.558
Threereactionsinvolving H,PO, aregivenbelow:
i) H,PO, + H,0 - H,0" + H,PO;
i) H,PO; + H,0 —» HPO? + H,O"

12
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40.

41.

iii) H,PO, + OH~ — H,PO, +O0*

Inwhich of the above does H,PO;, actasan acid?
1) (i) only 2) (i) only 3) (i) and (ii) 4) (iii) only
Ans: 2

SOl by PO + H,0—s HPOF + HO*

H POy =——HY +HPO]

Themain product of thefollowing reactionis C;H,CH,CH (OH )CH (CH, ), —H2%% 7

HjCﬁCHECHEX H C \
P_,fH
1 O =05 2
) H;C"’”’f i ) f””f H““CHH:*H R
3) Hﬁ “‘%CH3 4) Hﬁ %C’HS
Ans: 2

7 CH

CH, - CH - CH - CH, )
CH=CH-CH-CH
Conc H,50, |
Sol : 0 '

i1, 2—shit of H7)

(Transform) stability isdueto conjugation and transformismore stablethan cisform.
Theenergy requiredto bresk onemoleof Cl - Cl bonds Cl, is242kJmoal™. Thelongest wavelength of light
capableof breakingasingleCl - Cl bondis

(c=3x10°ms™and N, =6.02x10%mol *)

1) 494 cm 2) 594 cm 3) 640 nm 4) 700 nm
Ans:1

Sol : Thenergy required to break 6.02x10%= Of Cl - Cl 242x10%3 / mol
The nergy required to break one Cl - Cl bond?

3
= 242X10° _ 10.19x102

6.02x10%
LC hc 6.625x10 % x3x10°
“E= =A== 20
2 E 40.19x10

=0.494x107° = 494x10°m =494nm

29.5 mg of an organic compound containing nitrogen was digested according to Kjeldahl’s method and the
evolved ammoniawasabsorbed in 20 mL of 0.1 m HCI solution. Theexcess of theacid required 15 mL of
0.1 M NaOH solution of complete neutralization. The percentage of nitrogen inthecompoundis

1) 29.5 2)59.0 3)47.4 4) 23.7

Ans: 4

1.4x N (acid )V (Acid used )
W (organiccompound )

Sal : kjeldahl’s method % N =

Excessof acid
11
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43.

NavVa=NbWwb 0.1xVa=0.1x15 Va=15m
~Vaddussd=5m (20—15)

~ 1.4x0.1x5
~ 295x103g
lonisation energy of He is19.6x10* Jatom . Theenergy of thefirst stationary state (n= 1) of
Li% is

%N =23.7%

1) 8.82x10™" Jatom™ 2) 4.41x107*° Jatom™
3) -4.41x10" Jatom™ 4) —2.2x10™" Jatom™
Ans: 3

Sol: (IE)yer  13.6x4 9
(1LE) s _13.6><9:>( Juiv ‘ZX(I Ele

= %x19.6x10_18 = 44.1x107%2 ]

=—-4.41x10" ]

-, Energy of firstorbitin Lj+2 = —4.41x10°Y J

Onmixing heptane and octaneform and ideal solution. At 373 K, the vapour pressures of thetwo liquid
components (heptane and octane) are 105 kPaand 45 kParespectively. Vapour pressure of the solution
obtained by mixing 25.0 g of heptaneand 35 g of octanewill be (molar mass of heptane= 100 g mol* and
of octane= 114 gmol™)

1) 144.5 kPa 2) 72.0kPa 3)36.1kPa 4) 96.2 kPa
Ans: 2
Sol : 25 35

Neptane =705 = 02> Moctane = 77, = 0-307

Total mole=0.25+0.307=0.557
P =105x 00.25 N 0.307

45x%
557 0.557

=47.12+248=71.92=72

Which of thefollowing hasan optical isomer ?
1) [zn(en),]” 2) [zn(en)(NH,),]"  3) [Co(en),]” 4)[Co(H,0), (en)]”

Ans: 3

I/-’IE’F *H
T -

e (o Co e

Sol : \ s “
e’ “\PHJ

J

1R
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46.

47.

48.

Octehedral complex with Formula| M (AA), | exhibitsoptical isomerism.
Consder thefollowing bromides:.

@ =

Br
& a
Thecorrect order of S 1 reactivityis
H)A>B>C 2)B>C>A 3)B>A>C 4 C>B>A
Ans: 2

Sol : Rateof S(1 ¢y stability of

Intemediate carbocation

" CH, /CH CH, .
/ \ / - H C / e Mé‘
CH i 3 CH

Onemoleof asymmetrica dkeneon ozonolys sgivestwo molesof an ddehyde havingamolecular massof
44 u. Thealkeneis

1) ethene 2) propene 3) 1-butene 4) 2-butene
Ans:4
T | '|4 H ||4
- i ! |
Sol: HeC —C —1— + O== C —CHz3— > CH;—C = C —CHj

Consider thereaction: Cl,(aq)+H,S(aq) — S(s)+2H" (aq)+2Cl~(aq)
Therateequation for thisreactionisrate = k[Cl, |[H,S]

Which of thesemechanismsis/are cons stent with thisrateequation?
A.Cl,+H,S—>H"+Cl" +Cl" + HS (dow)

B.H,S< +H"+HS™ (fastequilibrium) Cl, + HS™ — 2CI- + H* + S(dow)

1)Aonly 2)Bonly 3) BothAand B 4) Neither Anor B
Ans:1

Sol 1 n=1.27x103molefor A. rate= k[Cl,][H,S]

B.rate= K[Cl,][HS | for [HS |:- klz[H*][H.S‘] [HS_]zwzkkl:k
H.S [H']
to_ KICL][H.S]
H+

The Gibbsenergy for thedecomposition of Al,O, at 500 O¢ isasfollows:

§A|203 —>%AI +0,,A,G =+966 kJ mol

1R
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50.

51

52.

53.

The potential difference needed for electrolytic reduction of Al,O, a 500 O isat least

1)50V 2)45V 3)3.0V 4)25V

Ans: 4

Sol : Thechargeinvolved =4 x 96,500C . Energy = charge x potential difference
4o 966x10°

PO= 4 96500

The correct order of increasing basicity of the given conjugate bases ( R=CH 3) IS

1) RCOO<HC=C<NH,<R 2) RCOO<HC=C<R<NH,
3) R<HC =C < RCOO < NH, 4) RCOO< NH,<HC=C<R
Ans:1

Sol: R—COOH >HC=CH > NH, > CH, (order of acidic strength)

_ 9 © S) . .
RCOO <HC =C < NH; < CHj, (- -order of basicity)

Theedgelength of face centered cubic cell of anionic substanceis508 pm. If theradiusof thecationis 110
pm, theradiusof theanionis

1) 144 pm 2) 288 pm 3) 398 pm 4) 618 pm

Ans:1

Sol : 2r, +2r_ = edge length
2x110+2r_ =508 =2r_ =508-220= 288

r 288 _ 144 pm
2
Out of thefollowing, thedkenethat exhibitsoptica isomerismis
1) 2-methyl-2pentene 2) 3-methyl-2pentene
3) 4-methyl-1pentene 4) 3-methyl-1pentene
Ans: 4
CHj

|
H,C = CH — Cc— CH, — CHs
Sol : |
H

3dcarbonischiral carbon
For aparticular reversiblereaction at temperature T, AH and AS werefoundto beboth +ve. If Teisthe
temperatureat equilibrium, the reaction woul d be spontaneouswhen

DT=T, )T, >T 3)T>T, 4) T, is5timesT
Ans: 3
Sol : ..where AH =TAS
AG=0atT AG=0
where T > T, then AG=-ve

Percentages of free space in cubic close packed structure and in body centered packed structure are

repectively
1) 48% and 26% 2) 30% and 26% 3) 26% and 32% 4) 32% and 48%
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55.

56.

57.

58.

Ans: 3

Sol : Packing percentagein ccp - 74%

packing percentagein bce - 68%

. Freespacein ccp -26%

Free spacein bcc - 32%

Thepolymer containing strongintermol ecular forcese.g, hydrogen bondingis

1) natural rubber 2) teflon 3) nylon 6,6 4) polystyrene
Ans: 3

Sol :Nylon 6,6

H

| O
" inNylon-6,6.

Hydrogen bonding between
— N— ad — c—

At 25°C , thesolubility product of Mg(OH ), is1.0x10- AtwhichpH, will Mg?* ionsstart precipitat-

ingintheform of Mg(OH ), fromasolutionof 0.001M Mg?* ions?

18 2)9 3) 10 4) 11
Ans: 3

sol: ksp[Mg(OH )2} - [Mga][OH 7}2

~[oH T = 107 _jge

102
[OH"]=10"
pOH =4
pH =10

Thecorrect order of E°vg2-/m Valueswith negativesign for thefour successived ementsCr, Mn, Feand
Cois

1)Cr>Mn>Fe>Co 2) Mn>Cr>Fe>Co
3) Cr>Fe>Mn>Co 4) Fe>Mn>Cr >Co
Ans: 1
Biuret testisnot given by
1) proteins 2) carbohydrates 3) polypeptides 4) urea
Ans: 2
O
Sol : biuret test isgiven by compoundswith peptidelinkages . !: NH ). Ureaon heating

forms peptidelinkage. No peptidelinkagein carbohydrates
Thetimefor haf lifeperiod of acertainreaction A — Productsis1 hour, Whentheinitia concentration of

the reactant ‘A’ is 2.0 mol L%, how much timedoesit takefor its concentration to comefrom 0.50t0 0.25
mol Lt if itisazero order reaction?

1) 1h 2)4h 3)05h 4)0.25h

Ans: 4

Sol: for azeroorer reaction t%aa

2.0mol L* —31.0mol L%:t%2 =1 hour
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59.

60.

61.

0.5mol L*
A solution containing 2.675 g of CoCl,.6NH , (molar mass=267.5gmol™) ispassed through acation

exchanger. The chlorideions obtained in solution were treated with excessof AgNO, togive4.78 g of

AQCI (molar mass= 143.5gmol). Theformulaof the co-ordination sphere
(At. massof Ag= 108 u)

1) [ CoCl (NH,), ]Cl, 2) [Co(NH,), ]Cl,
3) [ CoCl, (NH,), |Cl 4) [ CoCl,(NH,), |
Ans: 2

2.675g CoCl,.6NH,, — 4.78g AgCl

S0l 267.5g CoCl,.6NH, — 478g AgCl

No of mol AC|—ﬂ—3(appr0><)
OOTMOISSAGM = 1435

1mole complex has3molesof Cl-ionsoutside of complex
~.3Cl~ +3Ag" — 3AgCl {
Thestandard enthalpy of formationof NH, is-46.0kJmol™. If theenthapy of formation of H.,, fromits

atomsis-436 kJmol* andthat of N, is-712kJmol, theaverage bond enthalpy of N - H bondin NH,
S

1) 1102 kJ mol * 2) —964 kJ mol * 3) +352 kJ mol * 4) +1056 kJ mol *
Ans: 3
Sol: 1 3

ENZ +§H2 —> NH3

—46=[%x712+gx436}—[3x N-H]

B. E of N-H = +352KJ
MATHEMATICS
Consider thefollowing relations:
R={(x,y)|x,yarereal numbersand x =wy for somerational number w} ;

m
S:{(F’g) | m, n, pand g areintegerssuch that n,q = 0 and gm=pn}. Then

1) Risan equivaencerelation but Sisnot an equivalencerelation
2) neither R nor Sisan equivalencerelation

3) Sisan equivalencerelation but R isnot an equivalencerelation
4) R and Sboth are equivalencerelations

Ans: 3
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62.

63.

64.

65.

66.

XRx for w=1= reflexive, but not symmetric

Sol - Risnot equivalencerelation

m_m .
—S— = reflexive
n n

mgP Pgr
n g g s
gm= pn, ps=qr

Thenumber of complex numberszsuchthat |z-1 = |z+1 =|z-i| equals

DO 2)1 3) 2 4) oo

Ans: 2

Sol : Zisthecircumcentreof thetriangleformed by A ('1,0), B(-1,0), C(0,1) = only onepoint

If o and B aretheroots of theequation x2 - x+1=0, then 20 43209 —

1) -2 2) -1 31 4) 2
Ans: 3
Sol : leiiﬁ

2

Sa=-0,f=-0"
a2009 +ﬂ2009 :1
Consider the system of linear equations :
Xy +2X,+X53=3
2% +3X, + X3 =3

3X; +5X, + 2x3 =1

Thesystem has

1) infinite number of solutions 2) exactly 3 solutions
3) aunigue solution 4) no solution

Ans: 4

(1)-(2)= % +x%=0

Sol - (2)=-3()=x+x=2
NO sol

Therearetwo urns. Urn A has 3 distinct red ballsand urn B has 9 distinct blueballs. From
each urntwo ballsare taken out at random and then transferred to the other. The number of

waysinwhichthiscanbedoneis
13 2) 36 3) 66 4) 108
Ans: 4

Sol : 3, x9., =108
Let f:(-1,1) — R be adifferentiable function with f(0) = -1 and f*(0) = 1. Let

9(x) =[f (2f (x) + 2)]. Then g(0) =
1)4 2) -4 3)0 4) -2
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67.

68.

69.

Ans: 2
Sol : g(x)=[f(2f (x)+2)]?

9'(X)=2A (2 (X)+2)].F [2f (x)+2].2f (x)
9'(0)=2f(0)1.f'(0).2f'(0) =4
Let f :R— R beapositiveincreasing functionwith lim ff((?’;()) =1 Then JL@%:
1)1 3% $g 93
Ans: 1
Sol * x < 2x<3x

= f(x)< f(2x)< f(3x)
- f(2x)< f (3x)
G

f (2x)
s (x)

=1

Let p(x) beafunction defined on R such that p'(x) = p'(1-x), forall x €[0,1], p(0) =1 and
p(1) =41. Then [ p(x)dx equals

1) Ja 2) 21 3) 41 4) 42
Ans: 2

Sol+ p'(x)=p'(1-x).vxe[0]. p(0) =1 p(Y) -
:Ip( dx = '[p' 1-x)dx+c
= p(x)=-p(1-x)+c
=c=p(1)+p(0)=42
- p(X)+ p(1-x)=42,¥xe[0,]]
| =J:' p(x)dx=J:: p(1-x)dx

221 = Jl'[ p(x)+ p'(x)ldx = i42dx =42

0

A person isto count 4500 currency notes. Let a, denote the number of notes he countsin

then™ minute. If a, = a, =.....= a,, =150 and a,,,a,,,.... aeinan APwith common differ-
ence -2, then the time taken by him to count all notesis

1) 24 minutes 2) 34 minutes 3) 125 minutes 4) 135 minutes

Ans: 2

Sol : First ten minutes= 10 x 150 = 1500 remaining = 3000

a, = 148,a, = 146,----
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70.

71.

72.

3000:2{2><148+(n— )(=2)

=n=24
total =10+24=34

. 4 : .
The equation of thetangent tothecurve y = X+ 2 that isparallel tothex-axis, is

DHy=0 2y=1 yy=2 4)y=3
Ans: 4
Sol : yzl_gzo

dx x3

=>X=2,y=3

.. Tangent equationisy = 3

3
The areabounded by the curvey = cosx andy = sin x between the ordinatesx =0 and X = 7ﬁ

IS
1) 4J2-2 2) 4J2+2 3) 4/2-1 4) a2+1
Ans:1
nl4 5714 3712
Sol : Area= I(cosx—sinx)dx+ I (sin x—cosx)dx+ I (cosx—sin x)dx
0 14 5zl4
_(V3-1)+ 23 +(+3-1)
-(42-2)
Solution of the differential equation cosxdy = y(sinx - y)dx, 0< x <% is
1) secx = (tanx +cC)y 2) ysecx =tanx+c
3) ytanx =secx+cC 4) tanx = (SeCX +C)y

Ans: 1
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73.

74.

75

Sol : cosxﬂ: ysinx—y?
dx

ﬂ—ytanx:—yzsecx
dx

| F :ejtanxdxzsa:x

3)'.iSZ.S€CX=J.S€CX(—SeCX)dX+C

secx = y(tanx+c)
Let a=j—k and c=i-j—k. Thenthevector p, satisfying axp+c=0and ap=3is
1) -i+])-2k 2) 2i—j+2k 3)i-j—2k 4) i+]-2k
Ans:1
Sol : axb=-c¢

takexwitha

axaxb_cxa

3a-20=2i+ j+k

Sb=-i+j-2k

If thevectors a=i—j+ 2k, b=2i +4j+k and c=Ai+j+uk aremutualy orthogonal, then

(hn)=
1 (-3, 2) 2)(2, -3) 3) (-2,3) 4)(3, -2)
Ans: 1
Sol - ac=0=>4-1+2u=0
bc=0=21+4+u=0

S (A u)=(-32)
If two tangentsdrawn from apoint Pto the parabola y2 = 4x areat right angles, thenthe

locus of Pis

Dx=1 2) 2x+1=0 3 x=-1 4) 2x-1=0
Ans: 3

Sol : Drirectrixisx =-1
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76.

77.

78.

79.

80.

X

ThelineL givenby AR AR | passesthrough the point (13, 32). ThelineK isparallel toL and

5 b
X
hasthe equation E+ % =1. ThenthedistancebetweenL andK is
23 17 23
D s 2) J17 3) = ) 7
Ans: 4
Sol ;- 13 32

—+—=1=>b=-20

5 b
Lis4x—-y—-20=0

Kis paralleltoL:c:%

Kisdx—y+3=0
23

V17

Aline AB inthree-dimensional space makesangles45° and 120° with the positive x-axisand

the positive y-axisrespectively. If AB makesan angle g with the positive z-axis, then ¢

equas
1) 30° 2) 45° 3) 60° 4) 75°
Ans: 3
Sol : cos’® 45+ cos*120+cos® & =1
= 6 =60°

Let Sbeanon-empty subset of R. Consider the following statement :
P: Thereisarational number x ¢S suchthat x > 0.

Which of thefollowing statementsis the negation of the statement P ?
1) Thereisarational number x S suchthat x < 0.

2)Thereisnorational number x eSsuchthat x <0.
3) Every rational number x €S satisfies x < 0.

4) x eSand x <0= Xisnotrational.
Ans:1
Sol : negationisthereisarationa number x e Ssuch that x <0

Let COS(OL+B)=§ and let sin(oc—B)=1i

3 where 0< a, BS%- Then tan2q, =

n 3 » 5 g 19 52
) 16 ) 33 ) 12 ) 7

Ans: 2

Sol : tan2a =tan((a+ B)+(a—B))

Thecircle x? + y? = 4x + 8y + 5 intersects the line 3x - 4y = m at two distinct pointsif

1) - 85<m<-35 2) -35<m<15 3) 15<m<65 4) 35<m<85
Ans: 2
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81.

82.

83.

84.

Sol : c(2,4),r=5
d- 32-44-m _|m+10

V9+16 5

|m+10|

d<r= <5
= -35<m<15

For two data sets, each of size 5, the variances are given to be 4 and 5 and the corresponding
means are given to be 2 and 4, respectively. The variance of the combined dataset is

5 11 13
1)5 2) > 3)6 4) >
Ans: 2

n=n,=5u=2u, =47512 =47622 =5

2 1 2 2 hn, 2
= o, +no, + -
n+n, no, L0 n+n, (/ul ﬂz)

1 25

o

Anurn containsnine balls of which threearered, four are blue and two are green. Threeballs
aredrawn at random without replacement from the urn. The probability that the three balls
have different coloursis

1 2 1 2
1) 3 2) 2 3)2 4) >3
Ans: 2

4.3.2
Sol : Required probability = 9%

For aregular polygon, let r and R be theradii of the inscribed and the circumscribed circles.
A false statement among thefollowingis

_ or 1 , L1
1) Thereisaregular polygon with R 2 2)Thereisaregular polygonwith R 42
. 12 . T 43
3) Thereisaregular polygonwith R 3 4) Thereisaregular polygon with R- 32

Ans: 3

r . .

Sol : —=8Sn—,n=no.of sides
R n

r

R

wlN

For nointegral valueof n,

The number of 3x3 non-singular matrices, with four entriesas 1 and all other entriesasO, is
1) lessthan 4 2)5 3)6 4) at least 7
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85.

86.

87.

Ans: 4

k -2x, if Xx<-1

Let f -R — R bedefined byf(X)={2X+3' it ;_1- If f hasalocal minimumat x = -1,

then apossiblevalueof kis

-1
D1 2)0 3)7 4) -1
Ans: 4
Sol : Minimumvaueexistsat f(-1)
k+2=-2+3

Directions : Questions number 86 to 90 are Assertion - Reason type questions. Each of these

guestions containstwo statements.

Statement-1 : (Assertion) and Statement-2 : (Reason).

Each of these questions also has four aternative choices, only one of which isthe correct
answer. You have to select the correct choice.

Four numbers are chosen at random (without replacement) fromtheset {1, 2, 3, ....., 20} .
Statement-1 : The probability that the chosen numberswhen arranged in some order will

1
formanAPis 85’

Statement-2 : If the four chosen numbersform an AP, then the set of all possible values of
common differenceis {+1,+2,+3,+4,+5} .

1) Statement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Statement-1.

2) Statement-1 istrue, Statement-2 istrue; Statement-2 is not a correct explanation for
Statement-1

3) Statement-1 istrue, Statement-2 isfalse.

4) Statement-1 isfalse, Statement-2 istrue.

Ans: 3

Sol : Letthenumber be N(E)=17+14+11+8+5+2,
n(S)=20,
S.1is correct
S.2iswrong

10 10 10
Let =2 i(i-D10C;, S, = j10C; and S, =" j*10C;.

=1 =1 =1
Statement-1: S, =55x 29

Statement-2: S =90x 2° and S, =10x 2°,

1) Statement-1 istrue, Statement-2 istrue; Statement-2 is acorrect explanation for
Statement-1.

2) Statement-1 istrue, Statement-2 is true; Statement-2 isnot a correct explanation for
Statement-1

3) Statement-1 istrue, Statement-2 isfalse.
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88.

89.

4) Statement-1 isfalse, Statement-2 istrue.
Ans: 3

(i S 10 9
Sol : =2 1(1-D10¢ =X i(i-D)=—8
j=1

=2 ] -1
= 50190-(8% +..+8¢ )=90.2°

j=2

10
S = Z ,-.Egc . =10.2°

1)

S, = Z( ~1)+j)10; =S +S, =90.2°+10.2° = 2°(45+10) = 55.2°

Statement-1 : The point A(3, 1, 6) isthe mirror image of the point B(1, 3, 4) in the plane
X-y+z=5,

Statement-2 : Theplane x - y + z =5 bisectsthe line segment joining A(3, 1, 6) and B(1,3,4)
1) Statement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Statement-1.

2) Statement-1 istrue, Statement-2 istrue; Statement-2 is not a correct explanation for
Statement-1

3) Statement-1 istrue, Statement-2 isfalse.

4) Statement-1 isfalse, Statement-2 istrue.

Ans: 2

Sol : Imageof A (3,1,6) w.rt x—y+3-5=0is(hk,l)

h-3 k-1 1-6 -2(3-1+6-5)
— _Kz2_ 176

1 -1 1 1+1+1
h=-2+3=1k=2+1=31=-2+6=4
Image=B(1,3,4)

Let f - R — R beacontinuousfunction defined by f (x) = T X

1
Statement-1: f(c) = 3 for some ¢ eR.

Statement-2 : 0<f(X)<—= \/— fordl x eR.

1) Statement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Statement-1.

2) Statement-1 istrue, Statement-2 istrue; Statement-2 is not a correct explanation for
Statement-1

3) Statement-1 istrue, Statement-2 isfalse.

4) Statement-1 isfalse, Statement-2 istrue.

Ans:1

ol : e*ande * arepositivevalues
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AM >GM = & +226 > Jek 26" =2
1 1
<
e +2x* " 22
~0< f(x)gifor al xeR

2.2

since 1 (OLJ and f is continuous, for some C e R, he get f (e) =

2.2

a0 Let A bea 2« 2 matrix with non-zeroentriesandlet o2 — |, wherel is 2 « 2 identity matrix.
DefineTr(A) = sumof diagonal elementsof A and |A| = determinant of matrix A.
Statement-1: Tr(A) =0.
Statement-2: |A|=1.
1) Statement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Statement-1.
2) Statement-1 istrue, Statement-2 is true; Statement-2 isnot a correct explanation for
Statement-1
3) Statement-1 istrue, Statement-2 isfalse.
4) Statement-1 isfalse, Statement-2 istrue.
Ans: 3

b 2
A a A a“+bc ab+hd 1
c d ac+cd bc+d?

.a’+bc=1=bc+d*and
ol - ab+bd=ac+cd=0=>d=-asinceb=0,c-0

e +2e>2J2 0

wlpkF

a_l@ b _ 2?2 he_ (a2 _
..A—[C _a}hasTrA_Oand |A=-a”~bc=—(a’+bc)=-1

Statemet | istrue, Il isfalse.
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