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p, Gice, charge (q) = current (1) x time (1)

Therefore, charge is equal to areg under the /-t curve,

- Charge through interval 1s to 28,q=/b=2 [1/2]
charge through interval 2s to 38.g=/b=2
Charge thiough interval 35 1o 55, g < 1 - »

e =S
Hence, ratiois 1:1: 1, [112)
3. memduoadlemff? ©€xpected to be constant only in the
he rec ularioop In the case of circular

g€ of area of the loop during its
gion is not constant, hence

(1]

30 =M, x (ng
M=2=5 (112
Or
As we know,
§=(u -1 A
Here, =15
A= p?
= 5=(15-1)x6=3° (1]

. On doping, there is an additional energy level (called

donor level in case of pentavalent impurities and

acceptor level in case of trivalent impurities) which gets

added between valence and conduction bands. Hence,

energy gap reduces. (1]
Or

When a diode is reverse biased, the p-side is

connected to negative terminal and the n-side is

connected to positive terminal of battery. This reduces

the drift current (due to majority carriers). Hence, the

potential barrier in depletion region increases. [1/2]

As the drift current due to majority carriers becomes
very small, the effective resistance offered to the flow of
carriers becomes very large. [1/2]

. As we know that, electric field inside a conductor is

always zero. Therefore, the electric field lines drawn by
the student inside the metallic sphere are ina,c.propria{ej
1

. Given, speed, v=1800 km/h = 500 m/s

Length of the span of wings, /=25m

Earth's magnetic field, B=5x107* T

Angle of dip, & = 30°

Vertical component of earth's magnetic field,
By =Bsind

=5x10™x
S

=25x107* T (112]

y component of earth's field will cut

[112]
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Singe, h, ¢ and dy are constants, so we car| wifle

1

1
= ‘?n?.u r; OF Vo = ‘;:

Thus. as the wavelength of ingident igh! decreases. ine
velogily of pholoelections increases. 1=

10.Since, F = g(v =B)
Y.
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Sov=b=ixj=k
(1) So, using right hand thumb nle. lorce on elestron
will be along —Z-axs. [i2]
() Force on a positive-charge or profon will be aiong
+Z-axis.
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Botr s quantisation condition (o angular momentum is
nly
s =
2r
= Fan D, (0]
2mmv
: 8}
rom Eqa. (1) and (i), we get
kZe?  nh
mve  2amiv
z
= et 2nkle
nh
Putting this value of v in‘Eq (i), we get
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0 Yes, they are Ihe isotopes of the same element
_mmmmammtz—al -
12
mmeisotope’sxhasapfmm4mmmle

the i isolopes E'r--has:! protons and 1 neutron. Due

telhapres«armofagraa:ermmhetd neutrons in
3)( the strong aftractive nuclear force dominates
D\ﬁrﬂ've_glaatmstaucrepuiambetmenm
protons, so — X s more stable than — ¥

] f1v2]

: E=E,—£,=9-5=4V
‘and total resistance of the Gircut.

x3
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20. The two main processes taking place during the

formation of p-n junction are ion and drift
E)ﬂfnsmn mimmmmmmm

p-sn

Due tnrawnbmsmum junctian region, a layer of
immobile charge carriers called depletion layer is
formed. This set-up an electric field in the junction
region, |
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Duo 1o field in junetion regon, thiore i drift of minality
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) Wi e that. A wotaga & applied acoss parallel
LE. Smea, curtent i L lage oannd voltage by 90°
phasa, curtant in (. leads voltage Dy 90° phasa So,

curtent n L and € are 180° out of phase 1))
Or
) Goan,  E = (VO30 3180 )W

As tha ouisnt in 3 capacilor leads (he voltage by
90, 5o Ihe instantanecus curent s given by

I = fa8ird3NAL + 90"} =l cos A

Eq
!un(f EomC

Bul, Ep=l00V e=31ama0s C =837 «10°°F

lg =100 =314 # 637 #1675 =20 A

Hence, | =20cos 3141 ampers iz}
(i) Angutar fraquency of power. o, = E28rad s~
~Frequency of power £, -.;"!'; :%‘3 = 100 Hz

. (2]

UD_-cga__.w,.gﬂ «{1007 = 3185

112]
28, Magnifying power (M) of 2 ietescons oot when inal
image is formed at infinity s
M.=-%/¢ 1
Ray diagram
Objective lens

1]

Here, gsmwmdmmwgsm
focal lengt of eyepiece.
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drawn as

jpassameen

i

S

01 0405 0708093
——V (Forward
vatage}

PR

(1]



126

# Corswsenng 0o0e Characieasecs 10 D A0S A
SO e Detwsan 10 A and 20MA UFE
' s e ressstance can be coOUEE0
& From forems bes Cheracierse. & /=10

e

==

¥ =UFsVEno
= i=20mA Y =08V
_ AV _@g-07
N @0
22 _gox100-200

=

=

L

£ From me reverse biss ane. &
V-4V l=—1pA
- LA SR
R, Ly = = A niE [l
30. § Gvenp =20 £=2V.c =050 ancR =100
¥ =2 oulis are connected comectly in sares o e
ioac A bv Shahana then
L3 202

/5 e &8 ———————
Rery W-Z=(5

P ore cef & wrOngl QONPECEC 1 SOTES GOk
e & wil e e iots e of the oeout Dy T2
w0 Imes of 5 own eme Laf o oslls v CONECeC
WONgly Dy Shfa. henwe v

Sl
= @eTEEE

. . ceed PhYSICS Cigg
>4 le Ques
. R, samP S Paper 5

uﬂgmnm.lrm "
;ﬁaﬁsww e,

wﬂa.-.l"r\a‘
proso=d L2 _99--L .55
$=108 L
Lz.’ﬂ‘ﬁ = L=750¢cm
jens ty
mwﬂ:rLgTsﬁ“
;=125U“~Uo*=7
w@“‘s‘ 1__1_
e
1 i 1
> =75 b
P oo 1
_—:‘?_5 ﬁ
125-75___ 625 Iy
=I5 75%12§
T x 125
- =" g5
=-150m

Tch lMu‘aMd 15““'

> Dt\.'sﬂnti; B
5 A5
LIS ‘;:Zz\?-‘l-:‘zm
= — -
223 = 0400,

Same angje.
The centres of the respectye ey o f2)
4 il %8200 at a dsiance R

G =10-Reng Acosp)
The coordnates OC, 8.C, « 0-Rsnq 3R=Reost)
The Gircles of 18 two shall rot e dstance
D
.,.gnumumq.wc.

Than, "'M"(%ﬁ_—mm C

127

lieid They are declination. dip and horzontal

component of Earth's magnatic field (12}

(a) Magnetic declination The angle between the
geographical mendian and the magnetic merndan
a'iagwen' ﬂacssmlhdlmrragﬂlm declination

(o)
S
Tm
mmﬂ.nc (12}

(b) Angle of dip or magnetic inclination The angie
made by the Eanh's tolal magnelic field 8 with the
honzontal direction in the magnelic mendian is
called angle of dip (5) at that place (2]

. 12)
?mmm places on Eanth. there is difierent angle

(€) Herizontal component of Earth's magnetic 1t «
he component of the Eanh's total magnetic field (8)
in the horizontal direction in the magnelic mendian.
It s the angle of dip al any place, then the
horzontal companent of Eanh's fisid B al that place

A magnetc aquator =0,
e By, ~Boos0'= B

Al the magnefic poles, § = 90°.

~ By=Beos%=0 e
~ Thus, the value of By, is different al dilierent places
on the surtace of the Earth
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Relations between elements of Earth's magnelic
figure shows ths three elements of Eah's -
magnehc field 1f & s the angle of dip al any place
then Ihe honzonlal and vertical components ol
Eanh s magnetic field B al thal place will be

B, =Bcosh 0
and B, = Bsind

By _ Bsind

B, Bcosd
ot 3 =1and U]

By
Also.  Bf + 87 =8%cos®5+sin"6) =B

v -

of E.:“!B;;_,Bl: {(L4)

Egs. (i), (i) and (i) are the diferent relalions
between the elements of Earth's magnetic field By
knowing the (hree elamenis, we can determing the
magnilude and direction of the Earth's magnetic
field at any place 2]
33. (i) Since, according o Faraday's law, the emf induced

In & conductor wheneyver magnetic flux through it
changes is given by

E =—-.'\|'L:'f-.i
at
where, N = Number of tumns of coil (conductor)
and ¢ =lux through the conouctor
But  é=BAcos#

where, B = magnetic field,

A = area of conducior
and @ =angle betwesn B & A (Area vecior)
= s-—N%{BAcosB]

Thus emf can be induced by

(a) Changing the number of turns of coil, N

(b) Change the intensity of magnetic fieid, &

(c] Changing the area linked with field, A

(d) Enanging the anentation of coil. & 21

(i) Motional electromotive force and faraday’s law

Consider a unifomm magretic field B confined 1o the
region ABCD and a-coil PORS is placed mside the
magnetc field At any time!, the part P10 =SR =y
‘ol the eoll is inside the magnatic field Let | be the
length of the arm of the coil,
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+ Power is defined a B 2
\i= is the mduced amf, then according to Farada\,-s ) o'jflhe e S0 work §
P=2t
W,
& % at (0]
e Also power is defined 5

3 5 e proeyy

Blv current iy voliage and
o B==

1y
(iii) Polarity of induced arnf can be given by Lenz's Tl
According to Lenz's law, the polarity of induced o
is such that, it tends o prod.u:e. a ‘?_m:m which
change in magnetic iux that Produce I 7
fiDﬁoses the d Here, E and | are instantangqyg Vollage and oy é‘r‘:t
: i T .
Also from Fleming's nght hand e, the induced 'Eﬁpﬁ:ﬂw?t I ihe ‘“?‘tﬂmanams e 0
curment due 1o induced emf will flow from the eng g cons! of 2 mall timedy

In AC circuit, Doih emf and o

; : Urtent ehare
conlinuousty With respecy o ange
calculale average power in .

e S0 in it we have o
Omplete cycls (g
instantaneous power, P - El & =t

| 1 INen smal amount of
; rk do ini
1@, i along SROP in the cai 1y \;fas- S0 MAntainng the current for a smaf fime
Or dw
(i) AC through Resistor e E
Suppose a resistor of resistance Ris connected iy =, oW =FElat .
an AC source af emf with instantaneous value (E} Necrating Ba 3 ()
ng Eq. (ify on
which is given by R q{ )T both sides, we get
E = Egsinot - faw = [ €l o
A
E
Lel E be the polential drop across resislance (R), then
E=IR il
« Instantanecus emf = Instantanecus value of

potental drop

Fram Eqgs. (1) and (i), we have
1R =E=Epsinmt

E Eg‘Siﬁf-lJt

= e el e
R R

= I'=Ipsinot [ 10=§£-] .
Comparing I, = E¢/A with Ohm's law, we find that
resislors work equally well for both AC and DC
vollages.

From Egs. (i) and (i), we gel that for resistor
there is zero phase difference between

129

Total wie dona in onantanng current in pure R,

T
W | Eminat fg sin ot

o7 .- T({-cas2nl)
Egly) i il = F""’if_. - ,; — Lot
Edal

¥ nzan db | =E00 -
- S0 lllrn—il__’-fnzr;i it.J— ,;Uh al

4
L coBZal o =0
j

U

3 21

St

Here, peak values E, and Iy are representad by
vactors rotating with angular velocty « with respect
1o horizontal reference. Their projeciions on vertical

ais give their mstantansous values. m
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