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WEEKLY TEST RANKER'’S BATCH TEST - 17 RAJPUR
SOLUTION Date 19-01-2020

I is 90° ahead of the applied voltage and /, lags

behind the applied voltage by 90°. So, there is a
phase difference of 180° between /; and /..

I=I.—1,=02A
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/, is 90° ahead of applied voltage function and /, is

in phase with it.
I
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I, and [, are in same phase and phase difference
between them and applied voltage lies between 0°

and 90°.

X, =0l=(5x107)(2000)=10Q
L 1
“aC (20000 (50 10)
since. X; = A circuit is in resonance.
Z=R=(6+4)=10Q

¥ =10Q

N

i

o =an JQOND) iy
Z 10
This is aiso the reading of ammeter,
V=41, .
= 5.6 volt
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10.

11.
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oL (2n)(5x103)(lxm*")
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=100 0
pac i 209 5
T X. 100

{¢ 13 807 ahead of the applied voltage and [ is in
phase with the applied voltage. Hence, there is a
phase difference of 90° between / and /- too.

Pl 413
=427 + @y

=283 A

Vo= V2

=4/(70Y + (20)* = 728 V
g Fi B 02

R ¥V, 70 7

From the graph shown below. It is clear that
phase lead of N over M is —g. Since time period
(i.e., taken to complete one cycle) = 0.4 sec. Hence

l=2.5 Hz
T

M N
XN /7\‘\
w2 |/ \ , N
\ ,[ \ ,I
\\_ / > o

frequency V =

e o
V. = ?Jfo 10%dt =10V

TR | T2 .

I ide j b I, sin(@t)dt
av T/2 -

J dt T/2

o T @ 0]

1)
gl S
%{—coswt]m_ﬂ «© ( 2 )+coso”

| I—

21, 21, 21
=0 —cosm+cos0°]==L[1+1]==L
oT 2r (4
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

In a pure inductor (zero resistance), voltage leads the
current by 90° i.e. /2. :

Vo=1ioZ =200=100Z=Z=2Q
Also Z* =R*+ X2 = 2P = (12 + X} = X, =~/3Q

1 1 5
T 2avC 2mx4000x25%10° T«

C

e 1 ™ 1 _ 1 .
2rvC 1000 27w xvx5%10”
=>V=-1—0-9MHZ
b4

In purely inductive circuit voltage leads the current
by 90°.

We have X =a—li—7andXL=L x 2nf
T

1 1 1
cE——=T—— = Xcoc—
oC 2rnfC f

X =27tVL=2X7t><50Xl=IOOQ
n

Z=\R*+X?, X, =wLand 0=2nf
~Z=\R* +4n2f21
Z=./R2+(XL—XC)2

2
100° +(0.5x1007r—————%—————)
10x107° x1007

189.72 Q.

At A: X >X;
At B:X. =X,
At C: X <X;

1 1
X, =227l =X, < [ —oc—
L=l Ky

i.e., graph between —Xl— and f'will be a hyperbola.
L
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24,

25.

26.

27.

28.

29.

30.

31

32.

33.

From phasor diagram it is clear that current is lagging
with respect to E, .. This may be happen in LCR or
LR circuit.

1 1 10°
v= — =———HZ
20JLC  apy10 X107 27

1
Reactance X=X, - X =2nfL —-———
L~ X =2m/L 21 fC

oL 2xx200
=X

Phase angle tangp =— = %

1

R 300 /4
N ES tan™" S
3

As explained in solution (1) for frequency 0 - f,, Z
decreases hence (i = V/Z), increases and for frequency
[ — s, Z increases hence i decrees.

1
Frequency =
2nLC

So the combination which represents dimension of

1 o
frequency is Jic =(Ley™?

Impedance of LCR circuit will be minimum at reso-

1
nant frequency so v, =
R b e

_ 1 10,
2\1x102 x0.1x10°¢ 2%
R=6+4=10Q
X, =L =2000x5x107 =10Q
1 1

=—=—— —=10Q

" oC  2000x50%x107°
nZ=\(R*+(X, - X =10Q
Amplitude of current =1, Z - 10

I
2. 16
2V 19 i
i 4

Now X, =vZ2-R* =4/(25)* —(15)* =20Q

2nvL=20= L= 20 =—1—Hz
2rx50 5S¢

At resonant frequency current in series LCR circuit is
maximum. '
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34.

35.

36.

37.

38.

39.

40.

41.

As the current i leads the voltage by %, it is an RC

T 1
circuit, hence tang = & = ta.nZ = =
R

= @wCR = 1as w= 100 rad/sec
= CR= Lsec'1 :
100

From all the given options only option (a) is correct.

P I’R= L 2R LR
ower = _—‘
J’i 2

Phase angle ¢ =90°, so power P =Vicos ¢ =0

200 . 1
Vims =R s
SP=V i cosQ= —-——-——cos——SO watt

NS

*P=Vicos@, .. Pe<cos@

The instantaneous values of e.m.f. and current in
inductive circuit are given by E = E, sin a¥ and

ot ap =g /(1 .
H=lp s ( ot — EJ respectively.
; : s e /4
So, B, = Ei = E; sinot X, s1n(wt —-2.)

i ; 3 . T
= Eyi sinot ( Sin @t cos 2 cos @t sin 5)
= Eyi, sin ax cos ot
| : .
=3 Eyi sin 20t(sin 200t = 2 sin ot cos wt)

Hence, angular frequency of instantaneous power is
20.

Iwr = brms sin(p=>\/§=2sinqo=:>sin(p=73

= ¢=60°s0 p.f. =cosp =cos60° =—

ms

P=E i, CosQ=

Eo E R% EgR
= =P=—
N TN M ARy
2

Given X; =R so, Z=\/'2_R:P=§’_
4R
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42.

43.

44,

45,

46.

47.

48.

49.

50.

51.
52.

X,

tan¢=ﬁ=—i=>tan60"=ﬁ=ﬁl
R R R R

=X, =X, =\3R

ie, Z=\JR*+(X, -X.)? =R

V2 200x200
So average power P=— ="""""" _ 400 W
R 100

E, R

P=E], cos¢;P=Ev?E

p_ ER _110x110x11
z? 22x22

W =275W.

2 2
WithDC: p-Y_ g A0° ..
R 20

2 2
With AC : p=12m_;5=>zz=M=5092

Also 72 = R? +4n*v2 12

= 50=(5)* +4(3.14)*v*(10x107?)? = v=80 Hz.

1 .
P=5V0i0 cosQ = 1000=%><200xf0 cos60’

2 2
[CHEMISTRY]
CH ) c,
(C;H;)3N (CH,),C—NH, C¢H—NH
1° amine 3° amine 1° amine 2° amine

Thus, option (b) is correct.

3 2 1
CH,=CHCH,NHCH; N-Methylprop-2-en-1 amine

Due to delocalisation of a lone pair of electrons present on the N-atom into the benzene ring, C;H;NH,
is the weakest base.

Reductive H,/Pt
R—NH, + RCHO m [R—N = CHR] ——— R—NH—CH,R
2° Amine
CH, CH,
| Br, / NaOH |
CeH;—CH—CONH, ———"o C/H;—CH—NH,
2-Phenylpropanamide reaction) 1-Phenylethanamine

Electmn—donatiﬁg groups (i.e., CHs) increase while electron-withdrawing groups (i.e., NO,) decrease
the basicity of amines. Thus, option (d) is correct.
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53. Amines (g, b) have a stronger tendency to accept a proton and hence are stronger Bronsted bases than
phenol (¢) and alcohol (d). Since phenol is more acidic than alcohol, therefore, phenol (c) has the least
tendency to accept a proton and hence it is the weakest Bronsted base.

54.

55.  Aniline is a weaker base than NH; due to delocalization of lone of pair electrons of the N atom over the
benzene ring. Pyrrole (¢) is not at all basic because the lone pair of electrons on the N-atom is donated
towards aromatic sextet formation. Therefore, pyrrolidine (d) has a strong tendency to accept a proton
and is hence it is the strongest Bronsted base,

S56. NHj is more basic than H,O, therefore, NH3 is a stronger base than OH™. Thus, the decreasing order of
basic strength is option (a), i.e., NH; > OH™ > NH, > H,0.

57. The amine which is most basic is most reactive, i.e., (CHy),NH.

58. 1° and 2° Amines due to intermolecular H-bonding have higher boiling points (and hence less volatile
than 3° amines and hydrocarbons of comparable molecular mass. Further, due to polar C-N bonds, 3°
amines are more polar than hydrocarbons which are almost non-polar. Therefore, due to weak dipole-
dipole interactions, 3° amines have higher boiling point (i.e., less volatile) than hydrocarbons. In other
words, CH;CH,CH; has the least b.p. and hence is most volatile.

59. Only treatment of amide with Br, is aqueous solution of NaOH will give an amine with lesser number of
carbon atoms than in the reactant while

, Bry/NaOH
RCONH, ——— RNH,

all the remaining reactions give an amine with the same number of carbon atoms as in the reactant.

60.  Nitrobenzene on reduction with LiAlH, gives
azobenzene

LiAH,,
2 CgHNO, —> CgHsN = NCgHs

61. -NO, s apowerful deactivating group. It reduces
the electron denmsity in the benzene ring
considerably. As a result, it does not undergo F.C.
reactions.

62. - NO, is a m-directing group and hence 1,3-
dinitrobenzene is formed.

63. 2° Alkyl bromides undergo dehydrohalogenation
to yield alkenes.

64.—-

65.  Aralkyl halides are more reactive than aryl halides
towards nucleophilic substitution reaction.
Therefore, reaction occurs at the more reactive
CH,Cl instead of at Br as shown below :

0}

KOH
—H,0

N—H
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0
0]

66. N-Methylbenzylamine (CH,NHCH,C¢Hs) being
a 2° amine cannot be prepared by Gabriel’s

synthesis.
Br, -NaOH
67. CH,CONH, b CHyNH,
Acetamide * reaction) Methylamine
68. COOH cocl
SoCl,
—80,, -HCl
Br Br
m-Bromotoluic
acid (A) &
CONH,
2NH3 NaQH/Br; R
—NH,C1 (Hofmann bromamide
) Br reaction)
m-Bromo-
benzamide (C)

NH,

Br
m-Bromoaniline (D)

NH d A
69.  CHyCH,COOH — CH,CH,COONH, 55’

Propanoic acid Amm. propananoate
(A) (B)
Br, — KOH
CH,CH,CONH, = 7 CH,CH,NH,
Propanamide (C) { reaction) Ethanamine

Y
70. COQ& COONa g,
[ e[ " s
C

(Hydrolysis) (He
CONH, bm‘:;:f:’::;?e
Succinimide I reaction)
HQN_ CH2CH2"_ COOH
B-Alanine
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CH,CONH,
B OH
71. <I ry/Na
COOCH3 {Hofmann

bromamide
(4) reaction)
CHZNH2 H
NH
OCH, -CH,0H CQE
I
(1) NaOH/Bi
72. CH, C—NHy by
(Hofmann broma-
i mide reaction)
p-Toluamide :
@—c—a
H NHy ————»
{Scﬁar:m-,iﬁaumnn
p-Toluidine regcsan]
0
|
M "
0]
(Oxidation) L
Toluene Benzoic acid (A)
50Cl, NaN;
_— CgHsCOCI —
~80,,-HCl ~NaCl
Benzoyl chloride (B)
CeHsCON; —=2__, CH—N=C=0
Benzoyl rem('ral::g;:em) Phenyl
azide (C) isocyanate (D)

74,

75. In the gaseous phase, basicity increases as the
+ I-effect of the alkyl groups increases, i.e.,
CH,;NH, (I) < (CH;),NH < (CH;);N (IID).
However, due to —I-effect of the CgHs— group,
C¢H,CH,NH, (IV) is even a weaker base than
CH3NH, (I). Thus, the overall, basic character
increases in the order : [V <1< Il < IIL

76. Inthe gaseous phase, basicity increases as the +1-
effect of the alkyl groups increases. Thus, option
(b) is correct.

77. AN aliphatic amines (i.e., methanamine,

ethanamine dimethylaniline) are more basic than
benzenamine (aniline). Further, duc to the presence
of two CHy groups on N in N,N-dimethylaniline,
it is more basic than aniline or benzenamine.
Hence, benzenamine is the weakest base and hence
has the highest pK, value,
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78.

79.

80.

81.

82. -
83.

84.-
85.-

86.

87.
88.

C¢HsCH,NH, is the strongest base since the lone
pair of electrons on the N-atom is not delocalized
over the benzene ring while in all the remaining
amines, it is delocalized over the benzene ring.

In (¢). electrons on the N atom are delocalized over
two double bond but in (d), electrons are more
strongly delocalized over the benzene ring but
in (b), electrons are not delocalized, at all,
therefore, it is the strongest base. Further,being a
2° amine, it is more basic than even NHj. Thus,
option (&) is correct.

A weak base has a strong conjugate acid. Since
aniline is the weakest base, therefore, its conjugate
acid is the strongest acid.

2° Amines are more basic than 1° and 3° amines.
Among the 2° amines, (b) and (c) ; (b) is less basic
since the lone pair of electrons on the nitrogen atom
is contributed towards the aromatic sextet
formation. Hence, piperidine, ie., option (c) is
correct.

Amines are more basic than ethers, therefore, (d)
is least basic. Out of (a), (») and (¢) ; (¢) is least
basic due to donation of its lone pair of electrons
towards aromatic sextet formation. Out of (@) and
(b), since 2° amines are more basic than 3° amines,
therefore, (a) is the most basic amine.

OH

> {0 Enolization > ( (i) CH;NH,
«-—-——-——' ..-_.—’.
-H,O

NHCH

> < 3 (i LialH,
(1) HyO

NHCH;

Since compound A (C;HgN) reacts with HNO, to give alcohol and N, gas, therefore, it must be a primary
aliphatic amine. Further, since 1° aliphatic amine (A) on warming with CHCl; and caustic potash gave
compound (C) which on reduction gave isopropylmethylamine, therefore, 1° amine (A) must be isopropylamine,

i.e., option (a) is correct.

Sy
cH””
Isopropylamine (A)

Hno, CH
CH—NH, — 2% 23

3
Alcohol

CHCI1,/KOH, A

(Carbylamine reaction)

CHyn_

—)
CH—NZC
CH,””

Isopropylcarbylamine (C)
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89.

* HONO * H,O
CH;—CH—NH, —* CH:;_CH—OI:IEN __“ﬁ‘?‘ CHg_EH_CsHS ?‘i" CH3'_(|:H‘—C6H5
CeHs CeHs OH
(+)or(-) (unstable)

Since carbocations are planar species, therefore, nucleophilic attack by H,0 gives a racemic mixture of
alcohols.

90.
Diazonium salts of benzylamine is not stable, it decomposes, in situ, to form benzyl alcohol.
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