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SOLUTION Date 05-01-2020

[PHYSICS]

(d) The energy of the field increases with the magnitude
of the field. Lenz’s law infers that there is an opposite
field created due to increase or decrease of magnetic
flux around a conductor so as to hold the law of
conservation of energy.

(d) As the electron is moving from left to right, the flux
linked with the loop (which is into the page) will first
increase and then decrease as the electron passes
by. So the induced current in the loop will be first
anticlockwise and will change direction as the electron
passes by. A cylindrical bar magnet is kept along the
axis of a circular coil. If the magnet is rotated about its
axis, then

(a) A current will be induced in a coil

(b) No current will be induced in a coil

(c) Only an e.m.f. will be induced in the coil

(d) An e.m.f. and a current both will be induced in the coil

(c) As it is seen from the magnet side induced current will

be anticlockwise.

(c) By Lenz’s law clockwise current is induced in closed
loop. Hence direction of currenta - b - d — c.

(c)e=-N [%) .Acos©

= —100x(6—;1—)—x(40x10_4)coso

= |e|=1V

(b) If the radius is r at a time t, then the instantaneous
magnetic flux fis given by:

¢ =mnrB

Now, induced e.m.f. e is given by

do d [ dr) ( dr)
=—=—-— =nB|2r—| =2nrB | 2r—
e - 5~ (mr*B)=m rdt b172 L rdt

Induced e.m.f 2ntrBr (%) numerically
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7.

10.

11.

12.

(b) In the » — ¢ graph, it is clear that, from a to b, there is

no change in radius and hence no change in area and
magnetic flux. Same is the situation from c to d.

d
Now, =—
ow, |e| dtd)

|e¢=B%(nr2)

|e|=2ani
dt

. ar
Sinceroct, = 7 = constant
t

“le|xcr '

. dar
From 0 -1, r is constant, .. Z =0 hence,e=0

dr
From1-2,r=ou. .'.7=a henceexcr=>tocr
- dar
From 2 — 3, again r is constant, ... E =0 hencee=
0

(c¢) According to Fleming right hand rule, the direction of
B will be perpendicular to the plane of paper and act
downward.

(d) By Fleming’s right hand rule.

(d) Conductor cuts the flux only when, if it moves in the
direction of M.

(b) Effective length between 4 and B remains same.
(b) Equivalent resistance of the given Wheatstone bridge

circuit (balanced) is 3W so total resistance in circuit is
R =3+ 1=4Q. The emf induced in the loop e = Bvl.

Bvi
So induced current i = -
R R
-2
5 10_3___2><v><(10x10 ):>V=2cm/sec.

4
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13.  (b) There is no induced e.m.f. in the part 4B and CD
because they are moving along their length while
e.m.f. induced between B and C i.e., between 4 and D
can be calculated as follows

X x c I3 X px C D

x x x x x

Induced e.m.f. between B and C = Induced e.m.f.
between

Aand B= Bv(N21)=1x1x1x~2 =1.41volt.

14. @)Q=CV=CBvD)=10x10"°x4x2x1=80mC
According to Fleming’s right hand rule induced
current flows from Q to P. Hence P is at higher
potential and Q is at lower potential. Therefore 4 is

positively charged and B is negatively charged.
Higher potential
X

x Xixpﬁ

x x x x x

x x X x
x X X X x

Lower potential

15. (c) Byusing e= %Blzw

Forpart 4O ; ey, = ey —e, =%Blzm

For part OC; ey =€y —ec = %B(Z»l)zco

. e,—e.=4Bl o

16. (b)L=pni=> %=~i ( n and i are same)

Ho
= L,=m/L, =900 x0.18 =162 mH

di 8-2
: d)e=-L—=2=-L ( )
17. . @ dt 3x1072
= L=0.01H=10mH
18 ® Ly ()’ (ﬂ) x108 =75 mH
LnAJ 600
AN (N,
L oc N2 Ll_ o o 2. =4
19. @) LxN”ie— LN2J L, L‘LNIJ L
di 6
a)e= L— = 2= Lx = L=1mH
20. @e=Ll7 3x107
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21. (@)o=Li=>NBA=Li

Since magnetic field at the centre of circular coil
Yo 27mNi
B

carrying current is given by B =

Nt 2
4t r

mt=Li>L=

Hence self-inductance of a coil
_ 4nx107 x500x 500 x 7 x 0.05

2

d

22.  (a)Induced e.m.f. e=Mz;:>100x10"3 =

s M=10%H=mH

23. (¢) £=19=5A/sec = e=L£=O.5x5=2.5volts
At 2 At

Rt

24.  (b) We know that i =i, |:1—-e & } or %io =F [l—e_'/']

L .
(where Tt = X = time constant)

zzl__e—t/rore—-{/r:l_é.:l
4 4 4
ef=4or — =In4
T
t 4
In4 2In2 In2

25. (c) The current at time ¢ is given by
=1 -

Here iy=E/Rand 1=

=~

L g= L’idt=£io(1—e—”‘)dt

e B s

26. (b)If resistance is constant (10€2) then steady current in

L 5 : 5 ;
the circuit i = o = (.5 A. But resistance is increasing

it means current through the circuit start decreasing.
Hence inductance comes in picture which induces a
current in the circuit in the same direction of main

current. So i > 0.5 A4.
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27.

. (a) Steady-state currentin L = [, = —

E
|
Energy stored in L
(E?)
-1 L} = 1 L LEZ— J
2 27\ R
= heat produced in R, during discharge
28. (d)E=L fii
dt
ordl= Edt
L

orl= —2-t =0.5¢
4
ForI=5A,t=10 sec

29.

(a) Just before closing the switch.

=0

No current

I,’ R\\\\
due toL

(2)

(3)
i1=0, i2= -IE',I'3=

— 80i,>i,>i,(i;=0)
After a long time closing the switch
Hence i, > i, > i,
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30. (b) At ¢ = 0 current through L is zero so it acts as open
circuit. The given figures can be redrawn as follows.

Hence Iy> i3> 1.

31. (c) Atthetime #=0, e is max and is equal to E, but current
i is zero.
As the time passes, current through the circuit
increases but induced elf decreases.

32. (b) Atz=0, inductor behave as open circuit so 7,

10
At ¢t = oo, inductor behave as short circuit, so i,
8 4
Hence, A L = i =0.8
ih 5/4 5
ﬂ AVIRAL CLASSES
CREATING SCHOLARS WWW.aViral.CO.in




=—WEEKLY TEST SOLUTION - MEDICAL PLUS

33. (b) Since resistance of the circuit is increasing and hence

s L man ; di . .
current in the circuit is decreasing so :1— 1s negative.
t

Current in the circuit is given by i = 5 dt

' di . = 5
Since = is negative so the value of numerator will be

more than 6V and hence current in the circuit at that
instant will be more than 0.5 A.

34. (d) After a long time, steady current flows, so no emf is
induced across inductor. Hence circuit reduces like

shown.
So, current flowing i = ERR +R,)
RR,
— AW ————
R2
A —————
By

?{'_é_

35. (c) When the switch is opened the circuit looks like as
shown. Now, the circuit discharges with resistances

R, and R, in series, so time constant is ;
1 2 R +R
1+ 1G5

Ry

0000000

Ry L

36. (b) Hot wire ammeter is not based on the phenomenon of
electromagnetic induction.

l
37. (c)i=|ﬂ=—]!.é£AcosG
R R Nt
20

= 2= %1000 x (25 x10™*) cos 0°
100

=i=05A

—NBA(cos6, —cosO))
At
1000 x 2 x107° x 500 x10™* (cos180° - cos 0°)
0.2

38. (b)Byusinge=

=102 volt =10 mV
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39.

40.
41.
42.

43.

44,

45,

46.

47.
48.

49.

—NBA(cosH, —cos;)
At
500 x 4 x 107 x 0.1(cos 90 — cos 0)
0.1

@e=

=02V

(€)e=Bvi D exvoegt
(©)e=Bvi=05%x2x1=1V
We=Bvi=>e=09%x7x04=252V

(b) When a conductor lying along the magnetic north-
south, moves eastwards it will cut vertical component
of B,. So induced emf

e =vB,l=v (B, sin 8]) = Bl sin 5.
(b) This is the case of periodic EMI

(c) The induced emf between centre and rim of the

rotating disc is E= %B(DRZ

x 0.1x 21 x10 % (0.1)> =107 x 107> volt

N | —

[CHEMISTRY]

(d) Mild oxidizing agents like ~ PCC  [Pyridinium
chlorochromate] are particularly used for the conversion of

S
R — CH,0H — R — CHO. 5
(d)
(¢) CH,cocl —5 CH,CHO + HCI
Pd/BaSO,
NaNH. CH,CH,CH,Br
C=CH 2 3CTtH,
(b) o~
- C=C— CH,CH,CH,
HgSO, \ H,S0,
0
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50.
(d) Gem dihalides.
(II) |
CHC—e1—220: e, € OF+KE]
[SN reaction]
G — O, — Bl —— 0 oy LG, < O
[Sn2 reaction]
Cl—CH,—CH,—C1 X286 oy - (|:H2
I
OH OH
[Sn2 reaction] (”)
Oy — Ol () = O == (HF - O =T (il
| |
Cl OH
(unstable) (acetaldhyde)
51.
(©
52.
CH, CH COOH
(c) CrO,Cl, acidic K,Cr,0,
or KMnO,
This is Etard’s reaction
53.
@)
54,
(@)
55.
5 7
2 ¢ (73H 56 -CH
K ozonolysis . C=0
@ [, = -0
3 2
2 6-oxoheptanal
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56.

(@)

CH,

l
CoHjg + O3 — H,C - ? — CHO + CH,;CH,COCH;,

CH, -

2-butanone

CH,
2,2 dimethyl propanal

On the basis of product formation, it would be alkene

CH, CH,
l

C -HC= C - CH,CH,
la,

2,2,4-trimethyl-3-hexene

CH, CH,

1 1 '
CH; —C —HC = C — CH,CH,—%

|
CH,

CH,4 0

| I
CH;C — CHO + CH;C — CH,CH;

|
CH,

57.

(c) Reactivity follows the ease with which a nucleophile can

58.

attack at carbonyl carbon. Greater the steric hindrance at
carbonyl carbon, smaller is the reactivity.

(c¢) Reaction of PhMgBr with carbonyl compounds is an

example of nucleophilic addition on carbonyl group
which increases with the increase in electron-deficiency
of carbonyl carbon and less steric hindrance on carbonyl
carbon.

Thus acetaldehyde is the most reactive while C.H;,COC H;
least

1 1 1
CH,—C—H > CH;—C—CH,; > CgHs— C— CgH;
supplies least electron to group supplies electrons maximum
due to + M effect of C¢H;
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

(d) Cl dry ether

0°C
o

al aq. acid _ &CHs

A CH
CH, () 3

(¢) CH,COCH, —™eL; (CH;),COH

Acetone tert-Butylalcohol

(¢c) CH;COCH; + CH;MgCl — (CH;),C — OMgCl
®

— hydrolysis_, (CH,), C — OH + Mg(OH)C1
)

(a) Increase in alkyl group, the reactivity decreases.
(©)

(c) Addition of HCN to carbonyl compounds is an example of
nucleophilic addition.

(a) Acetone forms sodium bisulphate adduct but acetophenone
does not. Aromatic ketones do not gives addition product
with NaHSO,.

(a) 6HCHO + 4NH; — (CH,)¢N, + 6H,0
Urotropine

(6) C,HsCHO +2Cu*? +50H™ — Cu,0 +3H,0
Red ppt

+C,HsCOO™

L

CH,COCH; +2Cu™? +50H™ — No reaction
(©

COOH
éHOH
o
CHOH aHOo,

—— > 3HCOOH + HCHO
HOH + CHOCOOH
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70.

(b) Wolff—Kishner reduction does not convert >CO to CHOH
but converts it to > CH,,.

71. D

72.

(b) Zn(Hg), HCI cannot be used when acid sensitive group like
—OH is present, but NH,NH,, OH™ can be used. (c) and (d)
will convert it to alcohol.

73.

(¢) CH,CHO + 2Cu®" + OH™ — CH3COOH + Cu,0"

(Fehling solution) (red)

74.

©

(0} (0} (0}
ﬁj\)-]\ Heat g
a# -Co N
(B- keto acid) ®
(0}
I,/NaOH /”\(_) ) x
Ph ONa + CH;,l
) G)
B-keto acids undergo decarbonylation by simple heating,
from that we get carbonyl compound of type
0 ‘
CH; — C — which undergoes iodoform reaction.
75.
(©
76.
(0} (0}
I I

(b) CH;3 — C - CH;.+3Cl, —» CH; — C-CCl; + 3HCI

77.

(0}

(©) It is an a, P-unsaturated ketone which can be
formed in an aldol condensation followed by dehydration.

78.

(¢) Although both CH,CH,COCH, and (CH,),COOH, contain
a-hydrogen, yet (CH,),CCOH, does not undergo aldol
condensation due to steric hindrance.

79- Cationic detergents are quaternary ammonium salts
of amine with acetates, chlorides or bromides as’
anion.

80.

()
81.

(l)H
() 2CH,CHO —%, CH, — CH — CH,CHO
NaOH

82.

(@)
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83.

(©)
84.
” OH O
(b) C¢H;— C — CHO 2O, ¢ 1y, — $ -, U,
H
Intramolecular
Cannizaro
85.
(b) This is Cannizzaro’s reaction:
2C¢H,CHO + NaOH - C(H,COONa + C.H,CH,0H
86.

(b) The compound containing o-H atom does not undergo
Cannizzaro’s reaction.
CH; O 0

L
(a)H3C——(|J~—C—H (b)aCH3—g—H

0 CH3 no O.H
|
C—H
'\IIO oy ?I)
© (dH—C—H

No Ol SO NO Olyy

87. —NH, is electron donating group but-CN is electron
withdrawing group.
88.

(a) Cannizzaro’s reaction is given by aldehydes (RCHO)
lacking H at a-carbon or lacking a-carbon (as in HCHO).
With NaOH, there is formation of acid salt (RCOO") by
oxidation and alcohol (RCH,OH) by reduction.

Cl

2Cl — C— CHO + NaOH—

Cr

Cl O Cl

L |
Cl—(‘?~—CONa+Cl—$—CH20H

Cl Cl
(By oxidation) (By reduction 2, 2, 2
trichloroethanol)

89.

(d) Chlorobenzaldehyde does not contain a-H atom. It is an

example of Cannizzaro reaction
CHO COOK CH,0H

conc. KOH
+
Cl Cl Cl

90.

ﬂ AVIRAL CLASSES

CREATING SCHOLARS www.aviral.co.in




