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WEEKLY TEST MEDICAL PLUS - 01 TEST-23 R &B
SOLUTION Date 10-11-2019

[PHYSICS]
1. (b) Acceleration of simple harmonic motion is
Amax =~ (‘OZA
(amax ) 0)2 .
or L= —‘5 (as 4 remains the same)
(amax )2 602
2 2
a 10
or ( maX)l = ( 0)2=(.1—] :1:102
(dmax ), (1000)

2. (d) Velocity is the time derivative of displacement.

Writing the given equation of a point performing
SHM

x=asin(a)t+—76£) ..

Differentiating Eq. (i), w.r.t. time, we obtain

g =aovom (5]
yv=—=a®Cos| Ot +—
dt 6

o am
It is given that v= ER so that

aw n
—=awcos| O +—
2 ( 6)

ool )
or —=c0s| Wf +—
2 6

/4 3
or COs —=cos| wf +—
3 6

T T T
or ot+—=— = ot +—
6 3 6

t—l— axT _1
6w 6x21 12

or

Thus, at 7/12 velocity of the point will be equal to
half of its maximum velocity.
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3.

4.

5.

@ v= % = A cos ot = Awn1 — sin> &t

=(o’A2—y2

Here, y=—

3a 27r af Jta\/_
v= w,/a -— —_— =

(b) Acceleration « — (displacement).

Aoc—y
A=—a)2y

A=—£y
m

A=—ky

Here, y=x+a

acceleration = —k(x + a)

(b) Use the law of conservation of energy. Let x be the

(c)

extension in the spring.

Applying conservation of energy

mg —lkx2 =0-0= x=2—m‘g-
2 k
For a particle executing SHM
acceleration a o< — @’ displacement (x) ...()
Given x = a sin® o ..(ii)

Differentiating the above equation, we get
dx .
e 2aw(sin wt)(cos ot)

Again differentiating, we get

d*x .
F =a= 20602 liCOS2 wt — Sll’l2 a)t]
t

=2aa’ cos 2 ot

The given equation does not satisfy the condition for
SHM [Eq. (i)]. Therefore, motion is not simple har-
monic.

(d) Time period of spring pendulum, 7 =27 %
If now mass in doubled: T = 27r =2r
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8. (d) The given velocity-position graph depicts that the

motion of the particle is SHM.
In SHM, at =0, v= 0 and x = x, .

So, option (d) is correct.

2
9. (b) For a simple harmonic motion % oc —
t

Hence, equation y = sin @ — cos wf and

y =5 cos (%—3&”) satisfy this condition and

equation y=1+a)t+a)2t2 is not periodic and

y= sin® @t is periodic but not SHM.
Option (c) is correct.

10. (b) Equation of SHM is given by

x =4 sin (@t + )
(wt = 6) is called phase.

when x = g, then

sin(cot+5)=l = (ot'+5=£
2 6
1
or =—
@ 6
For second particle, ¢, =7z:—-76£=5?7r
¢=0,-¢ ,
_4n _2n
6 3

11. (a) Given, damping force o< velocity

F=kv = k=£
v
. -2
Unit of k= um't of F = kg-ms =kgs™
unit of v ms™!
12, (b) We now thatv,,, =awand v=ni
Vinax _ A0 _ a(2rxn) _2%a
v  ni o A
_ 2ma _ —£x3—3”
2mik 277 2
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13. (c) Displacement, x = 4 cos (@x) (given)

Velocity, v= % =— Aw sin(@?)

. dv
Acceleration, a= T =— Ao’ cos (1)

a

T
T t

Hence graph (c) correctly depicts the variation of a
with 7.

14. (c) The two displacement equatpns are y, = a ‘sin(w?)

and y, = b cos(wt) = b sin (a)t + g)

yeq=y1 +y2
=asin ot + b cos 0t

. . /4
=qasin @¢ + b sin (wt+5)

Since the frequencies for both SHMs are same, result-
ant motion will be SHM.

Now Aeq =.[a* +b* +2ab cos%

= Aeq =\/a2 +b°

15. (b) Aswe know, for particle undergoing SHM,
V=wy4 - X2
V2 = w? (A2 —x12) and V} = ? (Az —x%)
On subtracting the relations

2 2 2(.2 2
W=V} =0 (d - )

=V
=
2_ 2
Xy =X
2 2
T=2x M

CREATING SCHOLARS

ﬂ AVIRAL CLASSES

www.aviral.co.in




=—WEEKLY TEST SOLUTION - MEDICAL PLUS

16. (a) Maximum velocity V,,,=Aw=f 1)
maximum acceleration @, = 46&* = (i)
[0) 2@
Equation (ii) divided by (i) 0= — = —=—
B T B
, 2B
o

17." (a) Ifinitial length /, = 100 then [, = 121

By using T = 27:\/Z _—,>.£- =~\/§
&’ T \bh
100

- Hence,iz — 971 =1.17
T, V121

% increase = sz—,Tl x100=10%
1

Alternative: Time period of simple pendulum

T=2r L =>Toc\/i
g

AT _1al
T 21
Smce7 %:21%

£=%><21%z10%

18. (d) As springs are connected in series, effective force

constant
11,1 _ . __kk
k &k k +k,

Hence, frequency of oscillation is

pe [k _1 |_kk
22\ m 2w\ (kg +hy)m

ﬂ AVIRAL CLASSES -
CREATING SCHOLARS www.aviral.co.in




=—WEEKLY TEST SOLUTION - MEDICAL PLUS

19.  (b) Time taken by particle to move from x = 0 (mean po-

20. (©)

sition) to x = 4 (extreme position) = i— = % =0.3sec

Let ¢ be the time taken by the particle to move from x
=0tox=2cm

. . 2w 1 .2«
y=asinwt = 2=4sin—t = —=sin—¢
T 2 1.2

=>%=2—ﬂt=>t=0.lsec

Hence time to move from x = 2 to x = 4 will be equal
t00.3-0.1=0.2 sec

Hence total time to move from x =2 to x = 4 and back
again=2 x 0.2 =10.4 sec 4

n= L Keﬁective
2rn m

Springs are connected in parallel
K=K, +K,=K+2K=3K

1 ’(K+2K) 1 ’3K
= ne—  [——2=— [/
2r m 2n\' m

21. (a) As springs are connected in series, effective force

constant

1 1.1 2 k
—=—t—=— Dk g=—
kg k k Kk 2

Hence, frequency of oscillation is

1 kg 1 k

n=g m _E 2M

22. (a) Lety=sin ¥ —cos ¥

%= @ cos ¢ + @sin ot

62—2 =—w’sin ot + ©* coswt
or a= —a)z(sin ¢t — cos aX)

a= -a)zy
=  a«x-y

This satisfies the condition of SHM. Other equations
do not. Hence, sin @t — cos @t. represents SHM
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T, [m, 5 [M+m
23. d) Tom=2=|"2 =-=
@ "I m T3 M

25 M+m m 16
= =

9 M M9

24. (a) In this case frequency of oscillation is given by

1 24a? . .
n =2— il——— , Where a is the acceleration of
T

car. If a increases then » also increases.

25. (c) The net effect of these two forces must be towards
mean position.
At the mean position, there is no net force and hence
normal reaction equals mg. Above mean position,
normal reaction is less than mg and below mean pOSl-
tion, normal reaction is greater than mg.

At the top extreme:

Nt
Top extreme ’
mg
No
Mean
position
Mean position | No=mg
mg

Bottom extreme l'"g

26. (d) Here, y = sinwr

gl

m 2 3 4m —t

(0] (] [0} «

@ AVIRAL CLASSES . .
www.aviral.co.in

CREATING SCHOLARS




=—WEEKLY TEST SOLUTION - MEDICAL PLUS

EZ= 2w sin @t coswt = @ sin 2wt
dt

>

—; =2m? cos 2wt

dt

d2
For SHM, Eiy—oc -y

Hence, function is not SHM, but periodic.

From the y—f graph, time period is ¢ = i
(0]

27. (d) Potential energy U=k |x|>

Hence force, F = _%xq =3k |x[?

Also, for SHM, x = a sin ¢
2
and d—;— +0’x=0
dt

=  Acceleration, a = —;—2— =—-wx
t

2

x
= F=ma=m—2=—ma)2x
dt

From Egs. (i) and (ii), we get o =, /3k_x
m .

I L e L m
(0] 3kx 3k(asinwt)

= T<><L

NP
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28. (a) By drawing free body diagram of object during the
downward motion at extreme position, for equilib-

rium of mass

mg — R =mA (A = Acceleration)
For critical condition R =0

so mg=mAd =>mg=ma(u2

\/E 9.8
=2D20=,|—= -————__3—:
a 3.92x10

7=2F_ 2% _ 01256 sec
o 50

29. (a) In this case time period of pendulum becomes

]
T'=2r |—— E
”( qE) Iqs
g+ — i
m mgy @
+ 4+ + A+t
= T<T [e——

2

’m 2 my T,

a) T=2n|—>o>mel " =—~=—=

30. (@) X ” le

5T2
M+m |4
= =1 =

£9
M T M 16

2
30. (o m_. mg
r
2
At highest point mg = W _N
r

31 (d) Using acceleration A = —@®x

At — x,,, A will be maximum and positive.

32. (d) Acceleration = -w?y. So F = -mw?y

y is sinusoidal function.

So F wil be also sinusoidal function with phase
difference =
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33.

34.

35.

36.

37.

38.

39.

40.

41.

(d) Attime %; v =0 ..Total energy = Potential energy.

(b)

(d)

PE varies from zero to maximum. It is always positive
sinusoidal function.

Potential energy of particle performing SHM is given
by: PE = %ma)zyz i.e. it varies parabolically such that

at mean position it becomes zero and maximum at
extreme position.

(a) Potential energy is minimum (in this case zero) at mean

position (x = 0) and maximum at extreme position
(x =A).

At time t = 0, x = A, hence potential should be
maximum. Therefore graph [ is correct. Further in graph
IIl. Potential energy is minimum at x = 0, hence this is
also correct.

1 1

@ f===——=25Hz

(d)

(b)

C

(b)

T 004

From graph, slope K =

% |

=§=4
2

T= Zﬂ@: T= 2711/% =0.3sec

Toc\ﬁ:Tzocl

T

Total potential energy = 0.04 J
Resting potential energy =0.01 J
Maximum kinetic energy =(0.04-0.01)

=0.03J = lm w?a? = lka2
2 2

2
0.03 = l><.k>< ﬂ
2 1000

k=0.06x2500 N/m=150 N/m.
Kinetic energy varies with time but is never negative.

Both assertion and reason are correct but reason is not
the correct explanation of assertion.
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45,

46.

47.

48.

49.

50.

51.

52.

53.

(a) In SHM, the acceleration is always in a direction
opposite to that of the displacement i.e., proportional to

(~v).

(@) A periodic function is one whose value repeats after a
definite interval of time. sind and cos@ are periodic
functions because they repeat itself after 27 interval of
time.

GV\UE j\”/ﬂ

sin curve cos curve

It is also true that moon is smaller than the earth, but

this statement is not explaining the assertion.

[CHEMISTRY]

(b) K=xR=(6.67x 10° Q! cm™) (243 Q) = 1.62 em™".

(¢) A”BaCl, = %x “Ba?* + 1 °Cl”

= %—7 +76=139.5 ohm'em™ eq”!

(d) Molar conductivity o« no. of ions per mole of electrolyte.

(a) CuSO, +2¢——> Cu+S0,
Bi,(SO,), + 6e-—> 2Bi + 350,
AICL, +3e—— Al +3CI
AgNO, + e ——> Ag +NOy

(©) x=A,_=(200 S cm? mol ™) (0.05 x 10~ mol cm™)
=0.01 Scm™!

R= l(ﬁ) - —%——(lcm_l) =3333Q
k\4/ (0.01Scm™)\3

(b) Atanode 2H,0 —> O, +4H" +4e”
At cathode Ag"+e —— Ag

(d) Since Ag* + e~ — Ag, Cu?* + 2¢~ — Cu, Au* + 3¢ = Auy,
3 F of electricity will deposit 3 moles of Ag, 1.5 moles of
copper, and 1 mole of gold. Therefore, the molar ratio is

3:15:10r6:3:2.

Weight of Cu _ Eq. weight of Cu
Weight of H, Eq. weight. of H
Weight of Cu _ 63.6/2

0.50 1
Weight of Cu=159 g

©
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94 (¢) 200 —> 0, +4e

Mole of e = 0.75 %10 x 60
96500
-3
Mole of O, = @ =0.0261L

55. (a) In galvanic cell/electrochemical cell electrical energy is
produced due to some chemical reaction.

56.  (a) Zn+MgCl, > ZnCl, + Mg

S Eceu = EZn/

= -1.608 V
Here, E°  is negative so no reaction will take place.

ot EM =+0.762 - 2.37

g+2 Mg

57. (c) Salt bridge completes the electrical circuit and minimises
the liquid-liquid junction potential.
58.  (b) AglAg'l|AgliAg

= o o
Eeen EAg/Ag+ + EI_/Agl(s)/Ag

=-0.799-0.151=-0.950 V

59. (a) E° is intensive property and it does not depend on mass of F,,
taking part.
60. (d) More is ES,,, more is the tendency to get reduced or lesser is

tendency to get oxidised. E?

RO o2+ 1S maximum among
all.

61. (a) More is ES,, more is oxidizing power or lesser is reducing
power.

62.  (d) For the cell: Zn | ZnSO, (aq) || H,SO, (aq) | H, (g) | Pt
LHE reaction: Zn—> Zn?* + 2e
RHE reaction: 2H* + 2e — H,
Net reaction: Zn + 2H" — Zn?* + H,
or Zn (s) + H,80, (aq) —> ZnSO, (aq) + H, (g)

63. (a) Cu?* +le—> Cu* E,=0.15 o)
Cu*+1lee——> Cu E,=0.50 ...(ii)
Cu?* +2¢— Cu E,=? ...(iii)

Clearly (iii) = (i) + (ii)
-AGY =-AGY + (-AGY)
2xFxEy=1xF xE +1xFxE,

E, =28 _gasv
2

64. (c) Lower SRP containing ion can displace higher SRP
containing ion.

65. (b) Negative electrode potential (reduction potential) indicates
lesser tendency for the reduction. Hence A is readily
oxidized.

66. (a) The more negative the electrode potential, the lesser the
tendency of the metal to undergo reduction and therefore
metal would act as stronger reducing agent.
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67.

68.

69.

70.

71.

72.

73.

(a) More negative the standard potential, least the reduction
tendency of the ion. The corresponding atom has largest
oxidation tendency and thus is a strong reducing agent. Zn
is the strongest reducing agent.

(b) AG® = —nFE° cell if EY,

cel
showing that cell reaction is spontaneous.

, is positive, then AG® will be —ve

(b) More the negative E° value, larger the reducing power of the
metal.
Oxidation

(c) Fe*2 +Zn — Zn?* + Fe
L J

Reduction

EMF=E_; .. — E, 4 = 0.44— (0.76) = +032 V

Ci

(d) The tendency to gain electron is in the order
Z>Y>X
Thus Y+e>Y; X> X +e

0.0591  [Product]

E=FE-
@ [Reactant]
i (Product] o E g
[Reactant] ~ enE=s

© % ALO,—> j;: Al+0,

Thus, % x 3 (0%)

ie., 20> — 0, +4¢e” [- n=4]

AG = +966 kJ mol~! =966 x 103 J mol!

G=-nFE_,
966 x 10° =—4 x 96500 x E_,
E =25V

cell
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