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SET 55/3
Q18 (a) Identification of X Y
(b) Identification of point A Ya
(c) Graph for three different frequencies 1
(d) Graph for three different intensities. 1
a) X s collector plate potential. Ya
b) A is stopping potential. Ya
c) Graph for different frequencies
Fholoelecinic
current e —— 1
ol /z"' ..I,-'r
A A | Saturation current
. P ../;’_f,; I/z
—‘vE:: _\:T.s —"-:1_-1 0 Collector plats potential —=
+— Re=tarding potertial
d) Graph for three different Intensities
T
e
_:;:
E L=L=1I
?.-: — L 1
.'/". __ - I-z
{7 — I
/ _-'Jr ~
."II ,.': r
Stopping polenitizl __a"'/i.-'ll
\ v/,
Z
-V, 0
4 Retarding potential Collector plate —
potential
3
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019 Formula for energy stored Y
Energy stored before 1
Energy stored after 1
Ratio Y
2
Energy stored = = CV2 (= 1% 72
2 2C
1
Net capacitance with switch S closed = C + C = 2C %
1
= Energy stored = 5% 2C xV?=CV? Yo
After the switch S is opened, capacitance of each capacitor= KC
. . 1
=~ Energy stored in capacitor A = EI’(CV2
For capacitor B,
2 272 2 ]/2
Energy stored = e
2 KC 2 KC 2 K
- Total Energy stor d—lKCV2+ 1CVZ—1(,‘V2<1'(+1
- jotaiEnergy stored =5 20K 2 K)
i, STGE + 1 &
=_CV?
(%)
Required rati ALK 2K
1 = =
quIredralio = e kz+ 1) (kK2 + 1) ”
3
020 Formula for energy stored Y
Energy stored before 1
Energy stored after 1
Ratio Y
2
Energy stored = = CV2 (= 1% 2
2 2C
1
Net capacitance with switch S closed = C + C = 2C %
1
- Energy stored = 5% 2C xV?=CV? Y
After the switch S is opened, capacitance of each capacitor= KC
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. . 1
=~ Energy stored in capacitor A = EI’(CV2
For capacitor B,
1Q% _1C?v? _ 1cv?
Energy stored = 107 == = - &
2KC 2 KC 2 K
- Total Energy stor d—lKCV2+ 1CV2_1CV2<K+1
- jotaiEnergy stored =5 2K 2 K)
1 K?+1 15
=_CV? 2
()
. Required ratio = 2CV:EK 2K .
~ Require aIO_CVZ(K2+1)_(K2+1) )
3
Q21 a) Correct Choice of R Yo
Reason Ya
b) Circuit Diagram 1
Working Ya
I-V characteristics Y2
a) R would be increased. Ya
Resistance of S (a semi conductor) decreases on heating. Ya
b) Photodiode diagram
17 N
{_1 [ 4 v
LY
| 1
i -/};"I ui
p-side n-zide
| I AAAN
When the photodiode is illuminated with light (photons) (with
energy (hv) greater than the energy gap (Eg) of the
semiconductor), then electron-hole pairs are generated due to the
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SET 55/3
absorption of photons. Due to junction field, electrons and holes
are separated before they recombine. Electrons are collected on
n-side and holes are collected on p-side giving rise to an emf. Ya
When an external load is connected, current flows.
V-1 Characteristics of the diode
' mA
Reverse bias
I ; volts
| e 1
L— — — /) 72
—
[——— WA
L>LsL>1 v
3
Q22 (a) Statement of Biot Savart law 1
Expression in vector form Ya
(b) Magnitude of magnetic field at centre 1
Direction of magnetic field Y
(a) It states that magnetic field strength, dB, due to a current
element, Idl, at a point, having a position vector r relative to 1
the current element, is found to depend (i) directly on the
current element, (ii) inversely on the square of the distance
[r| , (iii) directly on the sine of angle between the current
element and the position vector r.
In vector notation,
— Yy
—  Ho ldlxT
Y AE
Alternatively,
. Idi < #
dB = M—O — =5
A |7|?
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a)
Surface
z charge density o
Fd
E, Y%
X — 2 ———F
_ 41
fE. ds = o Y,
The electric field E points outwards normal to the sheet. The
field lines are parallel to the Gaussian surface except for surfaces
1 and 2. Hence the net flux = $§ E. ds = EA + EA where A is the iL
area of each of the surface 1 and 2.
q OJA
ng.ds =—=—=2EA;
& &
1
E= o
T 2¢
b)
T
W = f E.d7#
q J Y,
T
=q f (—Edr)
o Yo
[ )
=-a)_(z)
qo |
= ——|oo —
2T
5
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