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Physics : We label the two points 1 and 2, and we use

1. Sol.(a) equation b :10Iogll—(dB) twice
Thermal stress = YaDq 0

~123 1012112 1052 (20- 10) The differ ence in sound:2-iPais]

given by
=1.323 10" N/m? - .
_ 2 19
Sol. (@) by - by —(10dB)é%)gE- 094
D?=?" DgY strain= "Dq

Energy stored per unit volume

=(@0dB)[(log! - loglp) - (logly - logl )]

_ P
‘%g(’ 2)(Dg)? = 288Q/ m* =(10dB) |ogH

Sol. (c) Now, |~

=2 2R ]

r2

o 2
| r 1
== =—asr=2r
C y—l i

Iy gr2=
alg
C by- by =(10dB) Iogae—o— 6.0dB
¢4
Sol. (b)
At point A, source is moving away from observer so

According to problem T, =T
glop 12 apparent frequency n, <n (actual frequency) at

\ \/ﬁ_\/g:\/%_o\’( \/ﬁzz\/g\’( h=4 point B source is coming towards observer so

apparent frequency n, >n and point C source is
Sol. ()

) moving perpendicular to observer so n; =n
Time taken by water to reach the bottom

__ [ati-D) Hence n, >n; >ny
T g . Sol. (b)

and velocity of water coming out of hole, v=,/2gD

\ Horizontal distance covered x =Vv3t

\/_DP’ /Z(H D)
Velocity v = 1/1 ; where T =weight of part of rope
m

2,/D(H - D)

hanging below the point under consideration

%3 123 10°°3 (40- 20);

DT =123 10°° 3 86400sec/ day = 10.3 sec/day.
Sol. (a)
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Sol. (d)
Particle velocity (V,)=- V3 Slope of the graph at

that point
At point 1 : Slope of the curve is positive, hence
particle velocity is negative or downward (®)
At point 2 : Slope negative, hence particle velocity is
positive or upwards (=)
At point 3 : Again slope of the curve is positive,
hence particle velocity is negative or downward (®)
Sol. (b)
Letd be the temperature
has reached.
Heat gained by i e to be
= mL + m-8) s x (60
= 10 x 80 + x 1 x 8
Heat lost by tumble and its contents
=55x (40-6 )
Using principle of calorimetry that
heat gained = heat lost
10 x 80 + 10 x-@)x B = 55 x
650 = -3@®6& 0400
:%o 2

1.5° C =

I

Sol. (a)

Pressure exerted by gas molecules is
1 _2 .
=—pv o
p 3 p (i)
or ngn@zl—mv2 Cp = mn)

1 _
Now, Emv2 = average kinetic energy of a gas

N 2 N
molecule (KE) Therefore, p=§n KE
If N is total number of gas molecules in volume V,

then n :N
Vv

p=2¢
3

or pV=§N(K_E)

Also, from Eq. (i) p :g(%—pvz

when

c 0o13.v eSolt(e)d t o

1 _ —
Now, Epv2 = average kinetic energy of the gas
per unit volume.
2
Therefore, p = 3 E

Sol. (d)

Amount of heat energy (E) radiated per second by
unit area of a body is directly proportional to the
fourth power of absolute temperature (T) of the
body

ie, E® T4

t ore rEma=l4 getqui I i bri um

If T is doubled E becomes (2)* time (i.e., 16 times)
water at 6° C
The p-V diagram for isobaric, isothermal and
adiabatic processes of an ideal gas is shown in
graph below

p

1
1 —isobaric

E: 2 2 —isothermal

3 3—~ adiabatic

(4 f —

I V4 Vo
In thermodynamics for some change in volume, the
work done is maximum for the curve having
maximum area enclosed with the volume axis.
Area enclosed by the curve

9 (Slope of curve)

As shown,
(slope)isobaric < (SlOpe)isothermal < (SIOPE)adiabatic
t (Area)isobaric > (Area)isothermal > (Area)adiabatic

Hence, work done is maximum in isobaric process.

NOTE (Slope)adiabatic = - f %8 and
¢

(S|Ope)isothermal = -

C(Slop€)adiabatic = Y X idotSrla 0 p € )
Sol. (a)
Linear expansion coefficient

_ changein length
original length 3 risein temperatur e

_3 |
It

or Al = |1 o t

or

For brassrod, Ad1=1l1 a1t
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For steelrod, Ad=l2aat

Since, Iz — l1 = constant (given)

So, Ad-A1=0

or Ad= Al

C bhkazx=loit

As t # Qq=hmnce |

Sol. (¢)

The efficiency of Carnot engine is defined as the
ratio of work done to the heat supplied i.e.,

_  Work done
Heatsupplied

:ﬂ:Ql- Qz

Q Q
%:1_ l
Ql Tl

Here, T: is the temperature of source and Tz is the

=1-

temperature of sink.

As given, h =40% = ﬂ =0.4
100

and T2>=300 K

So, O.4=1—@

1

300

1-04
300 =500K
0.6

1

Let temperature of the source be increased by x K,
then efficiency becomes
h'= 40% + 50% of h
= 40,50,
100 100
=04+05x%x04
=0.6
300 _
500 +X
300 _
500+X

500 + x = @ =750
0.4

0.4

Hence, 0.6 =1 -

C x=750-500=250K

NOTE All reversible heat engine working
between same temperature are equally efficient

and no heat engine can be more efficient than

Carnot engine (as it is ideal)

Sol. (d)
According to first law of thermodynamics
AU =—WQ
=2 x 4.2 x 1000 — 500
= 8400 - 500
=7900J
Sol. (b)
According to new concept gravitational force
between two objects.
F=K
R
In equilibrium, the gravitational force provides the

required centripetal force to the particle.
¢ mv® _k
R R
Hence, v@ RO
Sol. (b)
Given, | = 1.2 kg-m2, K = 1500 J
a = 25 paddt/=9?

Kinetic energy of rotation is given by

Ko :llb 2
2

3
= m =50 rad/s
Vo 1.2

Now, from equation of rotational motion
W =o+w at

EERR

Sol. (a)
The equation of the line is
Y=X+4
or X-Y+4=0
Length of perpendicular from origin on this line is
_0-0+4 _ 4
Ve 2
C Angular momentum
L = MVR

R

—533y23 % = 60 unit
J2
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Initial momentum = final momentum
mx3+2mx0=(m +2m)v
or 3m =3mv
or v=1km/h
Sol. (a)

Alternative Kinetic energy

Y = X + 4 line is shown in the figure
when X=0,Y =4,
so 0S =4 If kinetic energy of a body is increased by 300%, let

K=i(p2) or p=+2mK
2m

To find slope of this line comparing this with its momentum becomes p'.
equation of line New kinetic energy
= +
yzmrre K=K+ K = ak
m = tan 6 = 1 100
O = 45° Therefore, momentum is given by

length of perpendicular = OP p'=~v2m3 4K
I n A P%—Fé; sin 45° =2v2mK =2p

¢ OP = OS sin 45° Hence, % change (increase) in momentum

el 4 * 8 100=P"Pa 1000
NN p p
C Angular momentum of particle going along this '_ 1%3 100%
line -
= MVR 2 Q
- 1g% 100% =100%

=5x 3423 % =60 unit
J2

Sol. (a)
Sol. (b) If two bodies collide head on with coefficient of
Power of a body is defined as the rate at which. the restitution

body can do the work, i.e., ez V2" V1

uj-uz
From the law of conservation of linear momentum

P =2kw =2000 W . em-empyg  e(l+e)m o
=é Qug +é qu

Y Vi=¢é € uuz
W =Mgh=M x 10 x 10 emy+mpy emy+mpy y

=100 M Substituting ur = 2 ms™, u2 =0, m1 = m and mz2 =
t=60s 2m,e=0.5

_ 100M _¢m-ma,
ZOOO—W we get V1_8m+2mH 2

M = 1200 kg Y vi=0
V=1200L Similarly,

_e(l+te)me  em; - emy o
=¢ guite qu2
emi+may gmi+mz

:(‘g1.53 mg,

\32
& 3m Y

Let v be velocity of combined mass after collision.
. . . =1ms™
Applying law of conservation of linear momentum
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Sol. (b)

When a plane is inclined to the horizontal at an

angle 0, which is greater

the body placed on the inclined plane slides down

with an acceleration a.

mg cos 0
g

As is clear from figure
= mg cos 06 ..(i)
Net force on the body down the inclined plane

f = mg-Fsin.@ii)

ma :—m@%[si:jo:rg 0
c R+

mg-pusimmg 6cos O

= mg (siocoB8 0)

Hence, a = g -f@siconsb o)
C Time taken by body to slide down the plane

_\/g_/ 2s
""YVa \g(sinf-tcoy ¢

When friction is absent, then time taken to slide

down the plane
2s
gsinf
t1 =2t
t2 =4t?

t, =

2s _2s%4
g(sinf - { cog Q gsinf
sin 6 =44 usicmsH 0O

[=§tan 0
4

= §tan450 = E =0.75
4 4

Sol. (d)
. ds

Velocity, v =—
dt

Here, s=t3-6t2+3t+4
ds

¢ V=—=312-12t+3
dt

Acceleration a is given by

3 dv
a=—=6t-12
¢ dt

t h a For & F0ewe hanePl=6t—-0X r epose,

or t=2s

Hence, at t = 2s the velocity will be
v=3x%x22-12x2+9=-9ms™?

Sol. (b)

Centripetal acceleration of rotating body is given by

angul ar frequeeewyis
frequency of rotation.
¢ ac= r (2ZTmvdR T
Here, r=30cm=30x102m=0.30m

v =120 rev/im = % rev/s = 2 rev/s

Cac=(0.30x4%x314%3.14%x2x2)
= 47.4 ms2
Sol. (d)

— — — \ 3 ~ |3 — \ 3
If | A+B| A- BJ, then | A+B|°’5 A- BJ*
or (A+B)@A +B) =(A- B)QA- B)

or AO\+2ACB+BCB AQ\- 2AB+BOB

or  4AEB=0

oo 4AB cos 6 = 0

or cos 6 = 0

or 6 = 90°

Sol. (b)

Angular momentum
L=rxp=rxmv

C Dimensional formula for angular momentum
= [L] [M][LT]
= [ML2T-]

Sol. (¢)

Let vr = velocity of river

vor = velocity of boat in still water and

w = width of river
Time taken to cross the river = 15 min

——h——h
60
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Sol. (b)

When stingmakes an angl e 6

vertical circle, then

2

mv
A T- mgcosf = I
Shortest path is taken when vy is along AB. In this

case

mgsin 8 ‘mg

mv?

or T =mgcog =
Tension is maxi mum when
ie., 6 = 0.
vr:\/§:3km/h Thus, 0 i s zero at | o wip
If vi > vir, the boatman can never reach at point B. tension is maximum. So, string will break at point B.

The critical speed of a body an circular path

v, =,/Rg,R = radius of path. If at the highest point

the speed is less than this, string would become

slack and the body would leave the circular path.
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Chemistry :

31.

Sol. (a)
(1) Mass of water=18x1=18¢g

18
Molecules of water = mole x Na = E N,

0.00224 _
22.4

Molecules of water = mole x Na = 104 Na

(3) Molecules of water = mole x Na = %3 N ,

(2) Moles of water = 10°°

=102 Na
(4) Molecules of water = mole x Na = 10-3Na
Sol. (¢)
Molarity of H2SO4 solution.

9831000

= 31.84=18.4
983 100

Suppose V ml of this H2SOq4 is used to prepare 1 lit.

of 0.1 M H2SOs4
¢ Vx18.02 =1000 x 0.1

~ 10003 0.1
18.02

Oor V =5.55 ml.

Sol. (d)
:ES
o

E N

A

_ 6.623107%" 333 10'3 6.023 10%
o

_1.193 10°

=T

Hence, none of the given option is correct.
Sol. (d)

Elements

Atomic radii (pm)

Sol. (a)

Z =114 [Rn]?¢ 7s2 5f14 6d1° 7p? 14" gp.
(carbon family)

Sol. (d)

Element (X) electronic configuration 1s22s22p3
So, valency of X will be 3.

Valency of Mg is 2.

Formula of compound formed by Mg and X will be

MgsXa.
Sol. ()

NO : (s1s)?, (s"15)?, (525)2,(s"25)%,( S2p2)2 (p2px)?
= (P2py)%,(p"2px)'=(p"2py)°
BO = E = 25

2
CN-:
(s1s)%,(s"1s)?,(s25)%,(s"25)?,(p2Px)*=(P2py)?,(S 2P2)?
Bo=10%_3

2
CN :(s1s)?,
(s™18)%,(s25)2,(s"25)%,(P2px)*=(P2py)? (S 2P2)*
Bo=2%=25

2
CN* : (s1s)?, (s"15)?, (525)?,(5"25)?, (P2px)>=(p2py)?

BO=2""=>
2

Hence, option (c) should be the right answer.
Sol. (a)

Van der Waal constant
forces of attraction.

Hi gher i s t he v al U ee thef
liquefaction of gas.

Sol. (d)

SrCO5(s) SrQ(s) + CO>(g)

Kp =Pco,
Maximum pressure of CO2 = 1.6 atm
PiV1i=P2V2

04320=16V2

V2 =5L

Sol. (a)

Appl yi ng BeaWw+RV:®rbbtlagases
15000003 400=P3 3Y P=?

6003 666'6=P93Y P'=4—00
1000 3

t Pr=P+P

_ 200+400:600
3 3 3

Sol. (b)

The reacti0on for A

1 1

Exz(g) +§Yz(g) Wa- XY(Q)

=200 tor
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Bond energies of Xz, Y2 and XY are X, X

RS
2 b

respectively
%+§8- X =-200
On solving, we get
v -2 X2 o0
2 4
Y X =800 kJ/mole
Sol. (b)
Non-expansion work done by the system.
Sol. (¢)
CH,+20, - CO, +2H,0
X 2x
C,H;+50, - 3CO, +4H,0
(5-x%) 5(5- x)
2x+5(5-x)=16
t x=3L
C Heat released

-3 3890+ 2 3 2220=317
22.4 22.4

Sol. (a)

Solubility of BaSOa,

_242310°°
S e —

>33 (molL™) =1.043 10°°(molL™)

BaSQ(s) z Bsa2+ (aq) + ST (aq)

Ky =[Ba"][SQ ] =¢"

= (1.04 x 10-5)2

=1.08 x 10 mol2 L2
Sol. (d)

— -Dn
Ke =Kp(RT) ™ = 58310°3 (0083122992 =356 10°

Sol. (a)

A(9) +B,(9)z X,(9);DH =-xkJ

On increasing pressure equilibrium shifts in a
direction where pressure decreases i.e. forward
direction.

On decreasing temperature, equilibrium shifts in
exothermic direction i.e., forward direction.
So, high pressure and low temperature favours

maximum formation of product.

Sol. (¢)

Reduction
| 1

+ +3 +4
MnO, + (|320§‘ +H ——Mn™+ (;302 +H,0

Oxidation

n-factor of MNO, Y 5
n-factor of C,0; Y 2

Ratio of n-factor of MNQ; and C,0; is5:2

So, molar ratio in balanced reactionis 2 : 5

\ The balanced equation is

2MnQ; +5C,07 +16H" - 2Mn** +10CO, +8H,0

Sol. (b)
H (agiH,O(l)- OH (aqrH,(g)

basel acidl base 2 acid2
In this reaction H- acts as bronsted base as it
accepts one proton (H*) from H20 and for Ha.
Sol. (b)
In the structure of ice each molecule of H20 is
surrounded by three H.O molecules in hexagonal
honey comb manner. On the other in water, each
molecule is surrounded by four neighbouring
molecules randomly which results an open cage
like structure. As a result there are a number of
‘“hol e’ or open species.
number of molecules are packed per ml. When ice
melts a large no. of hydrogen bonds are broken.
The molecules therefore move into the holes or
open spaces and come closer to each other than
they were in solid state. This result sharp increase
in the density. Therefore ice has lower density
than water.
Sol. (a)
For 2" group hydrides, on moving down the group
metallic character of metals increases so ionic
character of metal hydride increases.
Hence the option (a) should be correct option.
Sol. (b)

‘' B’ h as n-orbitalsaircita valencalshell, so
it can’'t extend i ts co

cannot form the ion like MFg30) i.e. BF&30)

Hence, the correct option is (b).
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Sol. (a) . Sol. (d)
Sol. (b) Acid rain is the rain water containing sulphuric acid
Sol. (a) and nitric acid which are formed from the oxides of

Sol. (d) sulphur and nitrogen present in the air as

CH, =™, CH Br

(A) Nal/dry ether
Wurtz reaction

CH,—CH,
Hence the correct option is (d).
Sol. (a)
Correct order of acidic strength
Y CHt CH>CHs-C=CH>CH:z=

CHz > CHz — CHs

acc. To EN and Inductive effect.
Sol. (c)

pollutants and rain water a pH of 4-5.

Sol. (a)

Neutral structure is most stable than charged.
Sol. (a)

Given species: Oz, O}', O;', OF

Total number of electrons

02 - 1l6e

o) - 17e

15e
18e

o 0. O;' O

Bond order 25 2 15 1
* Stability order [O;! > 02> O;' > O
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Sol. (b)
Sol.(d)
Sol.(d)
Sol.(c)
n(C) = 20, n(B) = 50, n(C £B) =10
Now n(C ¢ B) =n(C) + n(B) — n(C A£B)
=20 +50-10 = 60.
Sol. (d)
n(M) = 23, n(P) = 24, n(C)= 19
n(M £P) =12, n(M £C)=9,n(P £C)=7
n(M A£P £C) =4
We have to find n(M £Pj £Cj), n(P £M j £Cj),
n(CAM;AEP)
Now n (M £Pj £Cj) = n[M A£(P C C)j]
=n(M)-nM A£(P C C))
= n(M)- n(M £P)C (M £C)]
=n(M) — n(M £P)- n(MAC)+n(M AP /AC)
=23-12-9+4=27-21=6
n(P £M; £Cj) = n[P £(M C C)j]
=n(P)-n[P £(M C C)] = n(P)- n[(P £M)C (P £C)]
=n(P) —n(P £M) —n(P £C) + n(P £M AC)
=24-12-7+4=9
n(C £M i £Pj) =n(C)- n(C /£P) - n(C £M)+n(C /£P £M)
=19-7-9+4=23-16=7.
Sol. (b)
ACB={123,8; AEB={3}
(AC B)® (A/AEB)={(1,3).(23),(3,3).(8.3)} .
Sol. €))
Asgiven a,-a =a;- a, = =a,-a,, =d
Where d is the common difference of the given
A.P.
Also a, =a, +(n- 1Ld.

Then by rationalising each term,

1 1 1
+ + ...+

a - a3 - an - ang

_1? m-1d §_ n-1
Cdia, ta g
Sol.(a)

a=AR"  b=AR"! c= AR

o L1 xPa g1 & 5 p-1 &0
:EadAR 0 aAR 0 aAR 8
geARq‘lg geARP'lggeARf'lg

= R-OP+a-pr+p-Na = RO =1 |
Sol.(c)

Putting H :Zib, we have t 1
a+b H-a H-b
1 1 a+b a+b
o ~+ o ~: +
&2ab _§ &2ab ,§ ab-a’ ab-b?
@& ——-a0 & -bo
catb + ca+b =+

aa+b@l lo aa+b@b-ag_a+b 1
e

“¢h-axa b cb-agab: ab a
Sol.(c)

o1
~

Given equation is (p- g)x? +(q- Nx+( - p)=0

_ (- 9)° J@-n?- 40 - p)p- 9)

2(p-q)

¢y @r-20)y  _r-p,

2(p- Q) p-9

Sol.(c)

For the equation to be real roots, b®- 4ac=0
Y (3k- 1)% = 4(2k? + 2k - 11)

Y 9k?+1- 6k =8k? +8k- 44

Y k2-14k+45=0Y (K-5)k-9) =0
k=50r k=9.

Sol.(a)

Given equation is x? - 2ax+a? +a- 3=0

If roots are real, then D2 0

Y 4a®-4@%>+a-3)20Y -a+320

Y a-3¢0VY at¢3

As roots are less than 3, hence f(3)>0
9-6a+a’+a-3>0Y a’°-5a+6>0

Y (@- 2)(a- 3)>0Y either a<2 or a>3
Hence a< 2 satisfy all.

Sol.(a)

The selection can be made in °C, 3 %2C,.
{Since 3 vacancies filled from 5 candidates in °C,

ways and now remaining candidates are 22 and

remaining seats are 9}.
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Sol.(c)
The required number of ways =8C, - °C, - °C, .

{Since total points are 8, but 5 are collinear and
other three are also collinear}.
Sol.(a)

Y poc]
: a3x?2 [0

In the expansion of @, 10 , the general term
&2  3x9

is T,, =°C,.

For the term independent of x, 18 —=3r=0Y r=6

This gives the independent term

. |
Middle term = T,,,, =T,,,=2"C,x"= 2n.2 X"
2 (n)

Sol.(a)
Putting n=2 in 32"- 2n+1 then,
3%2.232+1=81- 4+1=78, which is divisible by
2.
Sol.(a)
x?"1 +y?1 is always contain equal odd power. So
it is always divisible by x+y.
Sol.(d)
Check through option, condition (n!)? >n" is true
when n2 3.

Sol.(a)

sin@- b) = % =sin30° Y a- b=30"

and cos(a+b):%\'( a+b=60" e (i)

Solving (i) and (ii), we get a =45 and b=15".
Sol.(d)

We have sinx+sin?x =1Y sinx =co¢ x

\  cos® x +2cos® x +cos* x = sin* x +2sin® x +sin® x
=(sinx +sin® )% =1.

Sol.(a)

We know that one of the factor of the given
expression is cos90 =0.

Therefore cosl.cos2.cos3 ...cosl79 =0.
Sol.(a)

tan(90 - g) =cotg, cot(90 - g) =tang.

cot54 tan20
Therefore —+ —
tan 36 cot 70

_ cotb4” . tan20
tan@0 - 54) (cot90 - 20)

cot54_+ tan20
cots4  tan20

Sol.(d)

=1+1=2.

1 _l+tanA tanB

cot(A- B) = =
tan(A- B) tanA- tanB

_ 1 + tanAtanB _ 1 +
tanA- tanB tanA- tanB X

Sol.(c)
Here D(1, 1) therefore equation of line AD is given

1
y

by 2x+y-3=0. Thus the line perpendicular to
AD is x-2y+k=0and it passes through B, so
k =0. Hence required equation is x- 2y=0.
Sol.(b)

The point of intersection of the lines is (1, 1). The
equation of line parallel to 2y-3x+2=0 s
2y- 3x+k=0. It also passes through (1, 1),
therefore k=1. Hence the required equation is
2y-3x+1=0o0r 3x- 2y=1.

Sol.(c)

The required diagonal passes through the mid-
paint of AB: and is perpendicular to AB. So its
equationis y- 2=-3(x- 2) or 3x+y- 8=0.
Sol.(b)

-y+3x+4=0and perpendicular is i—i = ?1 or

3y +x-11=0. Therefore foot is x——,y-%

Sol.(c) Vertex =(2,0)Y focusis (2+2,0)=(4,0).
Sol.(a)
Vertices (°5,0)1 (°a0) Y a=5

Foci (°4,0)* (°ae,0) Y e—— \' b=(5)

2 2

Hence equation is % +yF =1i.e., 9x2+25y? = 225.
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