VERY SIMILAR

PRACTICE TEST

Hints and Explanations

1. (d): According to
conservation of energy,

1 1
MV =—M| = +Mgh
2 2 2

bk

1 1 5¢L
— M5 L=—M—+ML1 cos0
2 & 2 4 g( )

7 _ .
or cosO=—— or O=cos 1(—7)=151°
8 8

3
. —n<9<n
4

2. (c¢) : A diatomic molecule consists of two
atoms of masses m, and m, at a distance r apart.

Let r, and r, be the distances of the atoms from the

centre of mass.
m,

my
TOM O

n 4]

1
A4

The moment of inertia of this molecule about
an axis passing through its centre of mass and
perpendicular to a line joining the atoms is

I= mlrl2 + m2r§

m
Asmyry=myr, or p=—2r,
m
m msr
n=—2(r—n); n=—=>—
! ! m +m
my 171
o myr
Similarly, r, = —1
my +m,

Therefore, the moment of inertia can be written as

— ..(i)
my +m,
According to Bohr’s quantisation condition
2,2
nh
L= o 2= . (i)
2n 4

2
Rotational energy, E:_I
2
E= n*h? n 212 (my + m,) Using (i) and (i
- I 2mlm2r2 (Using (i) and (ii))

3. (a):In pure semiconductor electron-hole
pair =7 x 10 m™
Initially total charge carrier n; ;.= 1, + n,

=14 x 10"
After doping donor impurity
28
5x10
Np=———=5x10*" and n,= =2 =2.5x 10"
10

— ~1n = 21
S0, Ngpa = 1y + 1, = N =n,=2.5%x10
(o n,>>mny)

21 15
Factor = nﬁnal _ninitial _ 2.5%x107" =14 %10
Minitial 14x10"
21
2.5%10
= = 1.8x10°
14 %10

4. (d): The fall of centre of gravity h is given by

(5] L
=co0s60° or h= E(l — c0s60°)

)

] w
f ~
L2
e
hI
"""" T 600 y G
L
2h L2

Decrease in potential energy

= Mgh= Mg];(l—cos60°)

2
1 ML
Lror= Lo Ml 2
2 27 3

Kinetic energy of rotation —
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iny . . .
[I="= (because rod is rotating about an axis
3
passing through its one end)]
According to law of conservation of energy,

MI?
Mg (1 cos60°)——0)2

e a5

5. (a) : The force
per unit length
between current
carrying parallel
wires is
ld_f _ Wl I Fp
dL nd
2 (MLo)g
If two wires carry
current in opposite directions the magnetic
force is repulsive, due to which the parallel wires
have moved out so that equilibrium is reached.
Figure shows free body diagram of each wire. In
equilibrium,
XF,=0,2T cosB = (ALy) g ...(i) ZF, = 0, 2T sinfii)
Now dividing eqn. (ii) by eqn. (i) we get
tan0 = ts

LoAg

where, the magnetic force,

L
FBz(d—F)X Ly= Mol Lo
dL 41sin® L

For small 0, tan® =sin©® =0

Ho
4ngL

6. (b): The maximum value of the induced

(}\,Lo)g

current,
€ ABN®

I — _max _

Given, A =1’ =3.14(8 x 102 m)?, B=3 x 1072 T,
N=20,w=50radsand R=10 Q.

_3.14(8x102m)*(3x10>T) x20(50rads )

max 100
=0.0603 A
The average power loss in the form of heat,
1 1
P =3 2. R= 5(0.0603A)2(1OQ)

=0.018 W =18 mW.

7. (a): Slope of v — t graph = Acceleration.

V4
“_Yo g0 Yo
b t
E=t_1 (180 - B)
ot = t

— ) —e—

Displacement = Area under v - t graph
L t; Xv, and ! £y XV,
X==1 XV ==
5 170 y 527%
Hence, x_ t_l = E

y L o
Normal stress

8. (d): Bulk modulus, B=
N N

A (2ma)b

Volumetric strain

. . 2malAaxb 2Aa
Volumetric strain = ————=——

na’ xb a
N a
= X —
2mab  2Aa

=4mbAax B
Required force = Frictional force
= UN = (4nuBb)Aa

9. (c) : From figure,

o R2

_VH +(R*/4)

Average velocity, v (3
8 Y Vay T/2 (i)
Here H_vzsinze'
2g ’
2 . .
_Y sin20 and T = 2vsin®
4 4

Putting these values in equation (i), we get,

v =§\/1+3c0526

av

10. (a) : The current in the circuit at any instant
is, [ =a+ bsin ot.

Hence, the effective value, I ¢, of the current in the
circuit will be given by
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T
[ Iat

2 0 1T 2 lT 5
Legr =| 77 =?jl dt=?f[a+bsinmt] dt
| at 0 0
0

T
1 .
= Igff = ? f [a2 +2absinot + b sin’ wtldt. ..(1)

Now, we have
T T
1 1 1
—Jsinu)tdt =0 and—jsin2 otdt=—
Ty T, 2
Substituting these values in equation (i), we get

b }
Ig=y|a®+=—
eff [ 2

11. (b): Just before S, is closed the potential
across capacitor 2 is 2€.

S iR Cq S,
pr—"WA—] |
1
+ R,
[ 2_::28
-|-28
S R

Just after S, is closed the potential difference across
capacitors 1 and 2 are 0 and 2¢ respectively.

So current | = 2678 _ € il flow from QtoP.

R R

12. (d) : In a simple harmonic motion, velocity of
the body is maximum at the equilibrium position.
Equilibrium position

Extreme position

<«
v

Now, time taken by a particle executing simple
harmonic motion to reach extreme position
(where velocity of the body is zero) from
equilibrium position is T/4.
Hence, option (d) is correct.
13. (d) : Potential at point P
(centre of cavity) before
removing the spherical
portion,

2
-GM| . 5 (R)]
Viz R ( 2

-GM(. , R*) -11GM

= BRI ==
2R3 4 8R

Mass of spherical portion to be removed,

MAT(RY
MV'_ 3\ 2 _M
8

v~ dn
3
Potential at point P due to spherical portion to be

removed
 -3GM’ _ -3G(M/8) _ -3GM

) ¢ 2(R/2) 8R
Potential at the centre of cavity formed

-11GM _(—3GM )_ -GM

M =

R3

Vo=V, -V, =
L 8R 8R R
14. (b): ExB gives direction of wave
propagation.
A it
= kxB|—Z

N

o (=i )_imEh it
Now, k X = =
( % J NER -
Wave propagation vector should be along )
2

and direction of magnetic field is along % .
15. (@) : N+ Fsin6 = mg 2

N =mg - Fsin0 (1)
Force of friction, N.
f=uN =p(mg - FsinB) ’%’in
The block will move, § p  fcosd
when f =:1N i
FcosO = f
FcosO = u(mg - FsinB) mg
F>_ MmMg

cos0+sin®
F will be minimum, when

cos0 + usin® = maximum, for which

..(ii)

d .
d—e(cos6+us1n9) =0
or -sinB + ucosd =0
or UcosO = sin® 1
or tanf=pu or O =tan (n)
u

1
sin= and cosO=
\/1+u2 \/1+u2
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From (ii), >

:

1+u?

p>_HmE F. = _Hmg

2 y—1+u2 min — ,1+u2

16. (d) : Maximum amplitude, A,

(1)
Apn=A.-4, ..(ii)
Solving (i) and (ii), we get
Aox T A Amax ~ Ami

A = Tmax min A — min
E—
2

Minimum amplitude,

A A —A_.
Modulation index, W =—"= —max i
A Amax + Amin

(4

_ 25V -5V _20_2
T25V+5V 30 3

17. (a) : Here, E=— E, 7 ;initial velocity v = Vo lA

Force acting on electron due to electric field

F= (—e)(-E, ;‘\) =eE, ;\

Acceleration  produced in the electron,
- F eEy»
a=—= _0 l
m m
Now, velocity of electron after time ¢,
m

- eEt

or v |=vy+—2
h h h

Now, A=—

th m(v0+60) mVO 1+@
m mvy
A h
R
t my,
(1+e 0 ) 0

mvg

18. (a) : Average time of collision between

molecules,

Mean free path(A) _ 1

Mean speed (v) (\/Endz N)(\/SkBT)
%4

mT

T=

=A +A,

V2
Tocl or Toe —

JT v
For adiabatic expansion, TV Y~ = constant

V2 (’Y+1)
or — V¥ !'=constant or Tec V 2
T

Comparing it with T e V9, we get g = v+l
2

19. (c) : The electrostatic potential at the centre
of the first ring (i.e., at
O) with charge Q, is
due to charge Q, itself
as well as due to charge

Q, on the second ring

which is given by
B S O S €

= =L+
4mey a  4mE, a2

Similarly, the electrostatic potential at the centre
of the second ring (i.e., at O’) is given by

1 Q1 1 Q
4n£0 a\/_ 4n80 a
Required work done , W =g(V, - V,)
=q[ 1 Q, 1 & 1 Q 1 Qz]

47’[80 a 4mg, a2 4rme, a2 4me a

ok do

q |:‘/§Q1+Q2—Q1—‘/EQ2}

- 4neya V2

41t80a

= [\/—(Ql Qz) l(Ql Qz)]

4n£0

_q(\/i—l)
—mo—aﬁ(Ql—Qz)

20. (a): | 4 4

- -
4
(@ (i)
A cylindrical tube open at both the ends, its
fundamental frequency is

)
NI
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AR
v=—=—=390H i
Y z ... (i)

where v is the velocity of sound in air.

If a (1/4)™ of cylindrical tube is immersed in a
water, it will become a closed pipe of length three-
fourth that of an open pipe as shown in figure (ii).
Therefore, its fundamental frequency is

v=" ="
No3L
, v 2(v 2 .
vV=—="\—|==%x390H sing(i
3L 3(2L) 3 # (using)
=260 Hz.
21. (12.0) Using mirror formula,
- uf =(_15)X(_10)=—30cm,
u—f  —15+10
m=-L=_3 *AB=CD=2xAB=2x1=2mm

u
Now for longitudinal magnification,

7~ N 2
BC A Y L BC-AD-4mm

BC AD 2
Perimeter length =2 + 2 + 4 + 4 =12 mm
22. (3.0): Flux through an area with half angle

0 as shown is

OF =g(1—c059)

2€g,
1 1
Here, cos0 = =
sec@ \/ 1+tan0
1 1 1

NI \/( 3b2J 2
1422
b2

Flux through disc, ¢, = Q
4g
So, flux which is not passing
through the disc
~Q Q _3Q
0p=--==2=

gy 4g

4 ¢
Hence, ratio is & =—20-3

o 1Q

23. (0.312) :  Here,

Distance between the slits, d =2 mm =2 x 10> m
Distance of the screen from the slits, D = 1.2 m
Wavelengths,

A, = 6500 A = 6500 x 10°=6.5x 107 m
and A, = 5200 A = 5200 x 101°=52 x 107 m
Distance of n™ bright fringe from the centre

bright fringe is
nAD )
X, = T ..(1)

If x, and x/, be the distances of the fourth bright
fringes of wavelengths A, and A, respectively, then
from eqn. (i)
4\D 4\,D
Xy =
d d
Thus, the separation between them is
4MD  4M,D 4D(A; — A,)

/
and x} =

— / =
Ax=x,-x}

d d d
_4(1.2m)(6.5x10'm —5.2x10~" m)
- 2x1072m)
=3.12x10"m=0.312x10>m=0.312mm
24. (8.0): Here,

radius of the sphere, 7 = 10 cm = 10 X 102 m
work function, ¢, = 2.4 eV
energy of a photon, E=hv =4.2¢eV
According to Einstein’s photoelectric equation
ho = ¢, + eV,
42eV=24eV+eV
eV=42eV-24eV=18¢eV

V=18V
The sphere will stop emitting photoelectrons,
when the potential on its surface becomes 1.8 V.
Let N be the number of photoelectrons emitted
from the sphere. Then,
charge on the sphere, Q = Ne

1 Q_ 1 Ne
ame, r

ane, r

_ 1.8x10x107°
9x10° x1.6x107

Voxr  1.8Xr

1 1

Xe —Xe
47,

8 109 =1.25%10°
16~ 9

N =

4me,

25. (500) : According to equation of continuity,
Ay = A0,
1

_Alvl_locmlems_ .

=2ms

2 A2 5 sz

A;=10cm?

A,=5cm?
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For a horizontal pipe, according to Bernoulli’s
theorem

) [
B +—pvyy =B +—-pv
1 291 2 2P2
1
or P2=Pl+5p(v12—v§)
:2000+%><103><(12—22)
(~+ Density of water, p = 10> kg m™)
:2000—%><103 % 3 = 2000 - 1500 = 500 Pa

26. (c) : This leads to stronger coulombic forces
of attractions in NaF.

27. (c) : Isostructural ~ pairs  have  similar
structures.
3 F | Triangular pyramidal
F
N
NO; KN_ Triangular planar
:0:
F—B] i
BF, g Triangular planar
+ / O\ ' s 1
H,O H” | ~H Triangular pyramidal
H
HN Ha oz | 1
3 N=N=N Linear

Thus, isostructural pairs are [NF;, H;O] and
[NO3, BE,].

28. (c) : Iron coated with zinc does not get rusted
even if cracks appear on the surface because Zn
will take part in redox reaction not Fe, as Zn is
more reactive than Fe. If iron is coated with tin and
cracks appear on the surface, Fe will take part in
redox reaction because Sn is less reactive than Fe.

o *
r_1:[2.4><10 }
n o 1.2x107*
8= = (2= . x=3

Hence, the order of reaction is 3.

V, X10
=11V,
100

V. 1.1V,
Now, L L
o (t, +273)  (t, +273)

or t,=(1.1t; +27.3)

29. (d):

30. (b): V, :(Vl+

Increase in temperature = 1.1¢; + 27.3 - t;
=(0.1t, + 27.3)

0.1t, +27.3) X100
Percent increase = ©.1¢, )

h
2730
=10+ %
t
PCls alc. KOH
31. (d) : CH,CH,0H—>>CH,CH,Cl
X
PN H,SO,, room temp. _
OH or CH3CZH20H T Csz—CHz

32. (a) : Oxidising roasting is a very common
type of roasting in metallurgy and is carried out
to remove sulphur and arsenic in the form of their
volatile oxides.CS, is more volatile than CO,.
So, option (a) is of no significance for roasting
sulphide ores to their oxides. The reduction
process is on the thermodynamic stability of the
products and not on their volatility.

+
33.(: NO ; NO
B.O.=25 B.O.=3
(Paramagnetic) (Diamagnetic)
34. (b)
(1) NaNO,/HCl
1) Brz _273-278K
2) Sn/HCl "(2) HyO/H,PO, |
p- Nltrotoluene
(P)
COOH CH;
Br KMnO, Br
OH~ <

®)

35. (d) : The stability of the carbanion decreases
as the electronegativity of the carbon carrying
-ve charge decreases or the hybridisation of
carbon carrying —ve charge changes from sp to
sp? to sp>. Thus, RC = C~ is the most stable while
R,C — CHj; is the least stable carbanion. Out of
C¢H; and R,C = CH"; R,C = CH" is less stable
due to +I-effect of the two R groups. Thus, the
overall stability decreases in the order :

RC=C >C(CiH; >R,C=CH > R;C— CH;

36. (c) : The higher the charge on the metal ion,
smaller is the ionic size and more is the complex
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forming ability. Thus, the degree of complex
formation decreases in the order

M* > MO3* > M** > MO}

The higher tendency of complex formation
of MO3;" as compared to M’* is due to high
concentration of charge on metal atom M in MO3*.

37. (b) 38. (a)
39. (d) : Extent of adsorption, x = kpl/ "
m

(Freundlich adsorption isotherm)
The amount of gas adsorbed does not increase as
rapidly as the pressure.

a
Extent of adsorption, X - P

m (Q+bp)
(Langmuir adsorption isotherm)
where k, a, b are constants and p is a pressure.

40. (b) : The process O — D, occurs at constant
volume, thus, AV =0
w = PAV =0, then
AU=q+w=AU=q+0=¢q

41. (a) : MnO, + 4HCl—> Cl, + MnCl, + 2H,0

(A) (B)
3Cl, + NH;,—— NCl, + 3HCI
(Excess) ©

42. (a) : Empiricalformulaweight=12+2x1=14
224LofN,=28¢

28
= 1LofN, =—
>4 ¢
Now, 1 L of organic gas=—— g

22.4
= 224 Loforganic gas=28g

Molecular weight of gas = 28 g

(Empirical weight), = Molecular weight

28
NnN=—=
14
Molecular formula = (Empirical formula),

=(CH,),=C,H,

43. (d) : H,0, oxidises Na,SO; to Na,SO,, KI to
L,, PbS to PbSO,, and reduces O; to O,.
H,0, + O;—— H,0 + 20,

44. (c) : At the given pH (6.0) of the solution,
alanine (pI = 6.0), exists as a dipolar ion while
arginine (pI = 10.2) exists as a cation. Hence,
on passing an electric current, alanine will not
migrate to any electrode while arginine will
migrate to cathode.

45. (b) : Prostaglandin is not a steroidal hormone.
It is a derivative of fatty acid.

46. (2):
COOH
(1) (W H,0'
COOH
O
B- keto acid
OHC-H,C
(u) OZOnOl)’lb —2C02

OHC-H,C

(iii) H,0,

HOOC
HOOC
O

47. (2.74) : pH of 0.01 M HCI solution,
HCl+H,0 —> H,0" + CI”

0.01

Hf]=—=102M .. pH=20
[H"] L P

CH,COONa contains CH;COO~ ions which
react with H;O" ion from HCl. Assume complete
reaction of H;O" with CH;COO" ion.

CH, COO + H,0® — CH,COOH + H,0
Initial 0. 02 M 0. 01 M
conc.

Final 0.01 M (excess) 0
conc.

CH,COOH + H,0 = CH,CO0™ + H,0"
_[CH,COO7][H;0"]  [0.01][H;0"]
" [CH,COOH] 001
=18x107°
[H;0"] = 1.8 x 107, so pH = 4.74
Change in pH =4.74 - 2.00 = 2.74
48. (3) : 3Cl, + 6KOH — KCIO; + 5KCI + 3H,0

KClO; is used in fire works and safety matches
and Cl, is greenish yellow gas.

0.01 M 0.01 M

49. (8) : Kinetic energy of emitted photoelectron is
KE. =hv-hvy=h(v-vy
For the light of frequency 3.2 x 10 sec™
K.E.,=h(32x10"%-v,)
For the light of frequency 2 x 10'® sec™
K.E.,=h(2.0x 10" - v,)
It is given that K.E., = 2K.E.,
h(3.2 x 10" - vy) = 2h(2.0 x 10" - v,)
3.2 x 10" - vy = 2(2.0 x 10" - v,)
3.2 x 10" - v, = 4.0 x 10 - 2v,
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