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[PHYSICS]
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The electromagnetic wave having the shortest wavelength
is y-rays. ;

10. The part of the spectrum of the electromagnetic radiation
used to cook food is ultraviolet rays.

11. Velocity of light = ,/p, €, where, W is permeability and € is
permittivity of the medium.

12. Ey =
By
Also, k= %—F and ®© =27tV

These relation given E, k = By.

13. The wavelength of the y-rays is shorter. However the main
distinguishing feature is the nature of emission.

14. Speed of electromagnetic waves in vacuum

1
= = constant

VMo &

15.  The electron placed in the path of electromagnetic wave
will experience force due to electric field vector and not due
to magnetic field vector. '

16.
In purely inductive circuit voltage leads the current
by 90°.
17.
1
We have X, =————and X; =L x 2
T cxonf L ¥
18.
1
c =-—=—L— = XC oc l
oC 2nfC f
19.
X, =2n'vL=2><7r><50x—1—=100§2
T
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Z=\R*+X?, X, =wLand 0=2nf
~Z=\R* +4n?f21

Z= R +(X, ~ XY

2
= \/1002 +(0.5x1007r-——————1————)
10x107° x 1007
= 189.72Q.
At A: X >X;
At B:X.=X,
At C: X < X
1

1
X, =2 fL = Xjoc f= —oc—
' CUXf

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

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°
= — =———HZ
27JLC  2p\100 X107 27

\%

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

Phase angle tang = L] = 2%200 X

1_4
R 300 T 3

SQ= tan™" S
3

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

Frequency =

1
2r+/LC

So the combination which represents dimension of

1
frequency is \/E

= (LC)—I/Z
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30.

31

32.

33.

34.

35.

36.

Impedance of LCR circuit will be minimum at reso-
1
nant frequency so V) = ———
TUENGY 50 Vo = onIC

i w
2m1x1073 x0.1x108 27

R=6+4=10Q
X, =L =2000x5x107 =10Q
5 : . =10Q

T oC  2000x50x107™

nZ=\(R*+(X, - X.) =10Q

. Vo 20
Amplitude of current =iy = 70 = 10 =2A

240

R=ZL=—=ISQ
oo 16

Z=K‘=1—02=25§2
i 4

Now X, =vZ2-R* =4/(25) —(15)* =20Q

2nrvL=20= L = 20 =—l— Z
2rx50 5S¢

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

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

’

o 1
circuit, hence tang = & = tan% = =
R 0]

= @wCR = 1as w= 100 rad/sec

= CR= %sec'l :

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

£ 2

2 2
I IR
Power=12R=(—pj R=-2L

Phase angle ¢ =90°, so power P =Vicos ¢=0
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37.

200
SP=V mmcosq):—\/:Tcos——SO watt

38.
*P=Vicos@, .. P=cos@
39.

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

. 5§ =g T .
L =1psn ( ot — 2 respectively.
b4
So, P, = Ei = Esinwt X, Sm(wt—i)

5 ; 3 .
= Eyiy sinot (sm wt cos? —Cos @t sin —j
= E,ji, sin ax cos w¢
| z g
= EEOIO sin 2wt(sin 2@t = 2 sin @t cos wt)

Hence, angular frequency of instantaneous power is
20.

40.

P

wr = brms sinqp=>\/§=2sin(p=>sin(p=7

= ¢=60°sop.f. = cos ¢ = cos60° =%

41.

= E iO
P=E i, COSQ=—=X—=X—

E B R ESR
= — P = —_—
V2 \/ “zZ 07>
2

Given X; =R s0, Z =+2R :P:ﬂl
4R
42,

¥ x X X
tang=—L =€ = tan60° = £L = Z€
R R R R

=X, =X.=+3R

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

2
So average power P = V? = M =400 W

100
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43,
E, R
P=E|], cos¢;P=Ev?”E
E’R 110x110x11
P=——= W=2 i
72 22x22 G
44,
2 2
WithDC: p-Y_ g A0° ..
R 20
2 2
WithAC: p=YmsR _ 72 (A0 x5 _ o
z* 10
Also 7% = R? + 4212
= 50=(5)* +4(3.14)*v*(10x107?)? = v =80 Hz.
45,

1 .
P=EV0i0 cosp = 1000=—;-x200xi0 cos60’

20

=>10=20A=>i =—i02—= =10\/2_A'

[CHEMISTRY]

53. (a)n=4 .. Fe**
IfBM= v24 = \[4(4+2)

number of unpaired e = 4
Then Fe must have +2 charge

57. (d) Ni2* and Ti%** ions are coloured in aqueous solution because
they contain unpaired electrons.

58. m) 3020 [Ar]"® 3d', 50 n = 0; Fe?* [Ar]'® 345, so n = 4; Ni?*
[Ar]'® 3é®, so n=2; Cu?* [Ar]18 34°, son=1.

72. (d) Cuprous ion (Cu*) 3d'° Completely filled d subshell

N | /H( I 1'/ | ’IL ‘ 1[4 | '“, l No. unpairedd—e-l

Cupric ion Cu'™?

. ITLI 1[, | '“, | ’]L i 1 l 1. unpairedd—?1

73. (c) The ability of d-block element to form is due to the small
and highly charged ions and vacant low energy orbital to
accept lone pair electrons from ligands
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