
Solutions 
20 

1 
Given, V(x) = ~, 2 V 

, X -4) 

AS, E=-dV ==-!!__( 20 J 
dx dx ~ 

X -4 

= + 20 (x2-4r2 x2x == 40x 
(x2 - 4)2 

r,.tx=4µm, [1/2) 

40 X 4 _ 160 10 
E = (16- 4)2 - 144 == 9 V/~Lm 

2. Since, charge (q) == current (i) x time (t) 
[1/2) 

Therefore, charge Is equal to area d . 
un er the 1-t curve 

.-.Charge through interval 1 s to 2s, q ==lb== 2 · 
[l/2) 

Charge through inteNal 2s to 3s, q == lb == 2 

Charge through interval 3s to 5s, q == 2 lb == 2 
2 

Hence, ratio is 1 . 1 : 1 . 
[1/2] 

3 The induced emf Is expected to be consta t 
1 

• · n on y In the 
case of the rectangular loop. In the case of circular 
loop, the rate of cha~ge of area of the loop during its 
passage out of the field region is not constant h . , ence 
induced emf will vary accordingly. [l] 

Or 

The polarity of plate A will be positive with respect to 
plate 8 in the capacitor. Both magnets, by motion, 
increase rightward magnetic flux through coil, so 
induced emf with produce leftward flux and positive 
charge will come at A and negative on B. [l] 

4. The intensity of principal maximum in the single slits 
diffraction pattern does not depend upon the slit width. 

Thus, the intensity will remain saime. [l] 

Or 

Distance upto which ray optics is a good 
approximation is Fresnel's distance z,, 

a2 (3 x10- 3)2 where, z, = - _ ..;__ _ ___c_ = 18 m 
1 s·x10-7 [1] 

5. The image toned m a microscope at least distance of 

distinct vision{D = 25 cm) has magnification 

M=Ai, xAiJ 
Where, Ai, is~on of objective lens and~ 
lhatot . 

[1/2) 

As we know, 

30 = M0 x ( 1 + 
2
:) 

Mo= 30 = 5 
6 

Or 

o = (µ -1) A 

Here, µ = 1.5 

A= 6° 

⇒ 0 = (1.5 - 1) X 6 = 3° 

(1/2] 

[1) 

6. 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] 

7. 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 inappropriate. 

[l] 
8. Given, speed, v == 1800 km/h== 500 m/s 

Length of the span of wings, / == 25 m 

Earth's magnetic field, B == 5 x 1 o-4 T 

Angle of dip, 8 == 30° 

Vertical component of earth's magnetic field , 

Bv == Bsino 

== 5 X 10-4 
X 2 

2 

== 2.5 x 10-4 T [1/2] 

(·: Only the vertical component of earth's field will cut 
horizontally moving plane.) 

Induced emf, E = Bylv == 2.5 x 10-4 x25 x 500 == 3.1 V 

9. Kinetic energy of photoelectrons is given by 

1 2 
Kmax = - mvmax = hv - ~0 2 

he 
=T-$0 

[1/2] 

[1/2] 
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S,nce, h, c and 4>o are constants, so we can write 

2 1 , 
vma.x oc i" or vmax r:x -;r; 

9 g% mass of atom ,s In nucfe 
nearfy9 us 

15. (r) fa) AS of nucleus _ 999 = O 99"' 1 
MaSS ------ 1 00 
--- 01 atom 
Mass cfei of deuterium and lnt,urn llJ rhe nu ar8 

I hi decreases me Thus. as the wavelength of Inc1den1 ,g · l/
2

) 
(u) (a) s,nce. 1 h drogen. t11ey must contain only on 

rsoiopes O 
_ ~ul the masses ol tile nuc/e, 01 e 

vefoc,ry of pho1oelectrons ,ncreases C 

10. Since. F =q(v • BJ 

,~' 
So. v , b = i , j = k 
(1) So. us,ng right hand thumb rule. lorce on electron

12 w,11 be along - Z-ax,s fl J 
(11) Force on a pos,live charge or proton will be along 

+ Z-ax,s [1121 
11 . (a) The max,mum amount of charge a capac,ior can 

have depends on the shape and s,ze of capac,tor and 
also on the surrounding medium 

Thus. a capacitor can be given only a 1,m,ted quantity of 
charge 

Therefore, A and R are 1rue and R ,s the w rrect 
explanation of A 

12. i0, On ,ncreas,ng the temperature of a wnauctor ttie 
1une1,c energy of free electrons ,ncreases 

On account of this. they coWde more frequent 'y w:th 
each other (and with the ions of rhe conductor) and 
consequently the,r dnft velocity decreases 

So. on increasing temperature, conductMty of me1a 1c 
w.re decreases 

Ttie<elore. A and R are true and R ,s not the correct 
e,:,c. analton of A [I) 

A $'Jl 'Onary charge produces electnc /,etd only 
-_,. r a rnovrng charge which rs equivalent to a 

s produce a magnetic freld 1n the surround,ng 
ano can nreracts w,th external magne1,c lreld 

A and R are true and R ,s the correct 

o A [lj 

e e.rr a e ectron for conducrron 
o' eiectruns w,11 now be due to the 

..... " " .. u oy donors and those generated 

holes wi only be due to t11e 

'eel 

(1) 

(1 ] 

pro1on e3c~euienurn and tntIum are 1n the rat,a 
hydrogen. because ol presence of neutral rna, 
I I 2 3. lei ter,. o d tn1Iurn nuc ., 

deu1enurn an Mass -~ llJ 

~"' (d) Dens11y = V~ - ~ rrRJA 
3 

3m 
= 4nRJ 

m=mp=mN 
As. 2 3 x 10 17 kgrn -3

, which Is a consta 
=,,3 n1111 

(iv) (a) R = RoA 
1 

tog R = fog Ro+ 3 fog A 

Panng /he above equation of straight line On corn . 
y = mx + c So. the graph between log A and log R 

,s a straight line also. ll) 

() (a) Here A1 = 197 and A= 107 
V 1/J 1/3 

R1 -( ~ ) = (~) = 1225 Fi;- .4i 107 

=123 [I) 

16_ (i} (b) The wavelength of v1s1ble light ,s very small, Iha/ 
,s hardly shows d1ftractIon so ,t seems to 
propagate In rectilinear path 

(u} (c) Angular w,drh of central maxima, 

20=2iJe 

Thus, edoes not depend on D 1.e ., distance 

between the sir! and /he screen. [I) 

(w) le, The d1rec1,on ,n wt11ch the first minima occurs Is 

B(say ) 
i, 

Then es,ne = i oree = i. or 0 = -
e 

(·: e = sin 0, when e Is sma1 
2i.b 

W,dtn or the central maxima = 2b0 + e = - t e I 
e II 

/1v1 (b) As. the path difference aO 1s i., 

Then e = ~- ~ lOi. = n} 
a d a 

a - d -
1 O "' O 2 mm 

5 5 
So. the w,d/h of eact1 sl,t 1s O 2 mm 

Iv) (a) W1dtr of central maxima= 2i.D/e 

w,dth oJ otner secondary maxima= ,.D 1e 

Ill 

w,dth of central maxima w,dth ol other secondat\ 
'Tl8l()rna=:21 Ill 

1_ work done to lake charges rs ,nd 
1 10110wed There/ore, ependent ot Path 

w =o(iL --S.) 
'¾'2 47¾'; 

= 4~~[;;- r~ ] 
Here, q = BrnC = 8 x 10 3c [l) 

Q =- 2 x 10-9c 
r, = 3 x 10- 2cm 

r2 = 4 x 10- 2m 

W = -2 X 10-9 
X 8 X 10-3 X g X 

10
9 

x[ 1 1 ] ---4 x 10-2 3 x 10-2 
= l2J 

Or 

Lei the two charges be placed as show . f 
n In Igure 

q, p 

<--X--->+---0.16--x___::2 

Lei potential be zero at point P between the two 
charges at distance x from q, . 

Vq , +Vq, =O 

where, Vq , 1s potential due toq
1 

and Vq , is potential due to q2. 

~ 4:r.o[~+o1~2-x]=o 
or 9x10

9[~-~]=o 
X 0.16-x 

X=10cm 

18. Radius of nth Bohr orbit 

To keep electron in orbit. centripetal force equal to 
electroslat1c force 

~v 

\J® 
mv2 kle 2 

Therefore, - =? 

where, k = - 1-
4rreo 

~ r = k Ze 2tmv2 

Ill 

[l] 

[l] 

(i} 

where, m is the mass of the electron and v its speed In 

an orbit of radius r 

123 

Bohr's qu;.Jntl£..3'10n r...ond,11on for angular momentum Is 
r,I) 

rnw 
21t 

nh 
2'11ffi'I 

From Eqs (1) and (11) 11e get 

(11) 

[ll 

k Ze 2 nh 

mv2 2rrmv 

=> V == 
2#Ze 2 

nh 

Putting this value o/ v ,n Eq (11), 11e get 

nh nh n2h 2 

' : 2itl7l 27tkle 2 4-::2m¥Ze 2 

or r oc n2 
(l] 

Or 

(i) Yes, they are the isotopes of the same element 
because they have same ator"lic number (Z = 3} 

(1 /21 
(i9 The isotope ~ has 3 protons and 4 neutrons while 

the isotopes .'.: Y has 3 protons and 1 neuuon Due 
3 

to the presence of a greater number of neutrons in 
;x , the strong attractive nuclear force dom,nates 

over the electrostatic repulsion be.v.een the 

protons, so!_ X Is more stable than.'.: Y 
3 3 [11/2] 

19. Here, net emf of circuit , 

E = E2 - E 1 = 9- 5 = t V 

and total resistance of the c1rcu1t, 

R= 
6

"
3 

+ 45~03-12=80 
6+ 3 

Main circuit current , I= EI R = 4 v an= o 5 A [l] 

If current flowing through 30 resistance be 11, then 
current flowing through 6 n resistance will be (0 5 - I 

1
) 

and hence 

31 1 = 6 x (0 5 - f 1) 

⇒ l1 =033A 

So, the current flowing through 3 n resistance is 0 33 A 
[l] 

20. The two main processes taking place dunng the 
formation of p-n 1unclton are diffusion and dnh 

Diffusion is due to ma1onty earners 1n which holes 

difluse from p to n-s1de and electrons diffuse n to 
~side 

Due to recomb1nat1on near 1unct1on 1eg1on, a layer of 

immobile charge earners called depletion lnyer 1s 

formed This set-up an electric held 1n the 1unchon 
region. 



124 

Duo lo l1elcl tn Junc11c111 11 1,ori tin,, 1 dr1r1 nl m1nl)fllY 

cm11crs. 1 u L·loc1ro11" drill frcim /'1ll,, .. 1d, ,.._,,,11 110h 

d1I fl ltom n 10 p-~ICh' Thi prone I or (11111 01 rn1m,1 I1v 
earners 1s callod drill 

floc1ron,Jr111.:1 [ {lfOOllilll.Y.) 

[J::::1 09(11\t 
ee u, rn 
9961(1> J 

~ ' • • Oe,pl ,,on fAQIOO 
Holedillus~- ' 

• t-, (I 

Or 

(ti 

He1e. 0 1 1s forward biased and Oz ,s reverse biased. so 
the clrcu ,1 becomes 

AG=:J20 B 

6 V 
E • F 

10 

Equ1valen1 resistance. R = 2 + I = 3.'1 

IEF='!._=§=2A 
R 3 

[l] 

[l] 

21. (i) Electric field Intensity Electric field ,n1ens1ty at any 
point due to some charge ,s det,ned as the force 
experienced by a unit posIt1ve charge placed at that 
point 

,e E = lim I._ 
Qo ➔ DQo 

where. E = electric field Intens1ty. 
F = force 

and q0 = small test charge 
E ,s a vector quantity. 

Its SI unit ,s Newton/Coulomb or (NC-1
) [!] 

(11) Electric flux Total number ot field 1,nes passing 
through a given area when the area 1s held normal 
to the field is called electnc flux Flux through an 
area dS due to electnc field E at an angle O 1s 

d~ = E ·dS = Edscos a 
It ,s a scalar quant1ty 

Its SI unit ,s Nm2c- 1 

22. The linear width or central maximum ,s given by 

f3 = 20i. 
d 

[I] 

(1) 11 monochromatic yellow light ,s replaced w,th red 

tight. the linear width of the central maximum 

increases because A red > )-,,enow [I] 
lf the distance (0) between lhe slit and screen ,s 

inc,eased the linear width of the central maximum 

lnO'eases. (asp ocO) (I) 

23. (1) y-ra:r., are produced by rad1oacl1ve decay of the 

nucteos [1] 

. , ,•ci•t•d Physics r Irv 1 , . .,,, ' :.,, 
w<> ~nu>" ,ii~!. lf,i _~nc1gy Qi an 

111) s,nc ---nrjnl 1,c wavo t T " tlrcq ,cn<.yJ 
nl• lrlft'". <- v 

~ ''tJl!llh" d rltf& f 18}'9 

'"' JOI c,tll [: ' E t uni < , 111 MO'- 1 ,ny, < C,, 
D"' ' •n I 

wcllJClnC ollccl. 1hr. &<1 lurahon curreni t1 
24 , (1) In ptio lh anode ro1cntial tor 1nc1den1 iua ~ 

nol varv wi 
I 
equenc10s, but same rnlcns,iy' 

I0I
~ 

I drfluron1 r o 15 that s01umlIon current dePend 
n,e reil5on d t (b ~ () ol incident ra 1a ion ecaus,:; 0 ri1 
on inton;;~ oiect 8 single elecl ron) and no; 1~

I
"Q~ 

photon howevei large the frequency of ~ 
frequnncy. 

d1a11ons may be . 
ra d g 10 the Einstein s photoelectric equ 111 

(11! p.ccor ,n ng po1on11al (V0) Is given by at,a~ 
the stoPP' 

eVo = /lv - ~o 

/lv ~ 
or Vo=-;--; 

Obviously. stopping potential is independent 01 
ty I e stopping potential does not vary 

,n1ensI , . d I w~h 
ty of ,nc,dent ra IatIons. t only depend 

intensI . . s on 

t ncy ot ,ncident rad1alIon. 
reque [l] 

) D e 10 electrostatic shielding. the person ,n th 
25. (1 u . 1· Id . .d e cai 

,s not affected (as electric 1e 1ns1 e the rnetalhc 

body is zero) . . 
(II) s,nce. we know that . the electnc field lines are llJ 

perpendicular 10 equ1potent1al surfaces and 

dV 
E =- dr 

[1/lj 
Negative sign implies that electric po.tential drops int~ 
direction at electnc field. So. the equipotential surfaces 

are shown below as 

® 

(1/2] 

26. Bohr's postulate of permitted orbits is that, only those 

circular orbits for electron are permitted in which 

angular momentum of an electron Is an integral mulllple 

of /l/211 
h 

mvr =n-
211 

where. n ,s an integer 

.. (i) 
Ill 

From de-Broglie hypothesis, wavelength associated 

with electron. ;_ = .!2.. 
mv 
h 

mv=-
). Ill 

5
cJrTl pie Question P 

0 Per7 

27. 

5UIJSIIIUfJ01/ thiS Vil ur ~ f 
h ' '~ ,,, " 

I r, /, 0,-1 

J :>~ ,~ '"' ,,, 
This shews tha1 lho r.•cumr 
contains exact n ck--Brog e,COc! of !he l'Jlh 

11avr,1t,~;,,~ O<b< 
Or [I) 

The energy of g;iseou~ h 
temperature are as g,ve YcJroqen a1 rOQm 

n below 

E1 - · 136ev E 
2-·34eV 

E3: - I 51 V 
E _ E e ' Ep - 0 85 eV 

3 1 = - 151 ( - -136): 1209 
andE.-E1 = - 085 -( 

1361 
ev [l] 

• 1275 ev 
As. both the values do not match 
,t ,s nearest to E 4 - E 

1 
the given value, but 

:. Upto E4 - EI energy level th H 
excited. · e -atoms would be 

Lyman series, 2 =R[2 _ ..!.] 
A 12 

0
2 

For first member, n = 2 

_!_ = R[2 1] 
,. 1 12-~ =1 .097 x ,o7[4~1] 

Al= 1.215 X 10-7 m 

Balmer series, 2 = R[.2. 1 ] 

[l] 

A 22 -~ 

For first member, n =3 

:=> '-1 = 6.56 X 10-7 m 
[l] 

(i) Given, Em,5 = 200 V, L= 5 H 

C=80µF=80x;0-6F and R=40Q 

(a) For the maximum current in the clrcurt. XL = Xe 

=> wL= __!_ 
wC 

:. Resonant frequency, 

w, =-1__ 1 
-.JLC - ✓5 X 80 X 10-6 

= 50 rad/s 

(b) Impedance, Z = .jR2 +(XL_ Xe )2 

Z =R = 400 

Current, lm,s = E,ms = 200 = 5A 
Z 40 

Current amplitude at resonance. 10 = bs J2. 

[1} 

=5x1.414=7.07A [1] 

NhP.re. 
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d 13r,r,y,s p,'Jr al/131 
C,01'\.r)d ,oltag ry./ 90 

IDQe by 90• r,na~e So. 
ou11,r i:,nase [ l] 

'lO!.. r ,rr~ IS O l"ln i:,y 

3 4, + 0C '-,C04 3141 

E 
I .C fr,r£ 

But E0 Hh-1 •314r;.de 1 C-637 , 10 ·-,: 

'o•tC0,11,,~, o~-z- A 

Heno.?. / •20c.o~314t arrCAre 

(10 Angular lrequer.c1 r,1 oc,,,er (Op 628 rad a 1 

· Frequency of vj "' fH s ~ _ 62Z 100 rlz 
2- 2• 

121 

(112] 
(111) The ma11mul"l en,;r,;;1 stoceo ,; c.aoaoto1 ,s 

Uo ;cEl ~-637,'(J '1r..of-31a5J 
I l 21 

28. Magn1fy1ng powe< (MJof a le!esr"-Gc;;; IX¼ wt'P.!1 na. 

image 1s formed at nf,r ty ~ 

M.,,=-(," 
Ray diagram 

Ob1ee1t1,e lens 
---le,·---- '• -

[1] 

· [ll 
Here. b 1s the focal .erg.n of cc;ec'\e ens ano le ,s the 
local length of eyepoece 
The diameter ol OOect'\le s , ~t .a:ge 10 =ease ll'le 

(0 rntens,ry 01 image I c.nc re....--c rg OO..ef of telescope 
[l] 

29. (ij The forward ano lc\ erst cnaractenstics can be 
drawn as 

:vi\---- ---·----- --- -- ..... -
Fo,wa•o i ,51 CUfTefll lO~-----

(~ ) I 
5, 

0~05 070809 
- V(Fo,ward 

voltage} 

[\lh] 



126 

2 

l
. a.,cceed Physics Cios.s 

,:7... 7~t~ 1 ,.,r,ple Questior, P ,.., ape, 7 

-~ ~ L=
7

5Qcn, 
- 5 

I 

25 = -5 "" 
1 

- = =s - 125 

cs - - 5 625 
= ~"-75, 125 

-.5' \25 
= -~ 

<; (11' 

o' 5C"T> 

Or 

s 

It 

D{,'S-11~.'.:: . 
2 '=> 0 ~ ::--:;._ 

/5-h2 2(- 5-1) 
~-,: 1236 

D ~ -::,-!:__ 
2(1236) ~ 0 404,. 

putting 

fill To obse,ve interferer-ice In [2) 

to have cotJerent saurees °f Panern. there 15 need 

produce hgh1 of constam 
0

._~'9ht so lhat they can 
P• "se drtteie 

5ince. B is along the X-axis I nee [ l l 
SZ. r,,omenta of the t>.vo pan · or a circuta, on:i.1 tt\e 

nd be he UCles WIii be 'f\ ltle 
p, a Pz t rnomenrum of the YZ-plane Let 
pes1tron. respectr.ely Both I.raver e!ectr0r1 ano 
n opposrte d•rection " ,.1 each se a circ!e of rad us A 
angle e 1vi1t1 the Y--axis. Pi must 

0ther 
Let p 1 make an 

rnaxe the same angle 
n-.e centres of Ille respec:,'-t! orc1es [2] 
~ cular 10 the mn.....- must be 
I-"""" - "~•..:f\taanctatad 
Lei me O?fltre ot rr-e e'€Ctron be 1Stance A. 
nn.-:won at<;, The CO<:ltd at c;, ana of the 
r-- notes 01 c;, ,s 

z 

1 

C',. • J-qs.,o_ Reos&) 

C C-. 0.-Rs n 8, ~ R - Reos 8) 
2 

1 tt-,e d>Sta'lee 

9 

4 
> 6cosll 

~0<3 
8 

Or 

Elements ol Earth's magnetic field The EBM 
be<le"..tltledo, 

Eat\n&'li 

{]J 
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l.eld They a•e oocJ,nation. o,p ar>d homontal 
CO'l'00<1e<1t o! E.artn s magneto: f,eld [112} 

(a\ Magnetic decltnallon The angle between ll'le 
geograpr,,caJ mend an a'1d the magne1,c meno an 
at a g~ plaoe ,s called the rnagnei.: oecl•'lat,on 
(o:) 

~..,.,, 

C!
eol 

oecilnatl()(1 

Magoet,c 
rn,,n(l'9n [ll2l 

(bl Angle of dip or magnetic inclination The angle 

made by lhe Eartl'I s lo\al magnetic held B w,th the 
horizontal drrectl0<1 ,n the magnetic rne{,ct,an ,s 
catted angle of o,p \bl at that place [112] 

No, 

~: {),p angle tol ! as., 

[112] 
Foe d,tteien\ places on Earth the<e 1s d1tterent angle 
otd,p 

(c) Horizontal component of Earth's magnetic II ,s 
the componen1 ol the Eanh's total rnagnehc held (Bl 
1n the honzonial d1rect1on 1n the magnetic meud,an 
II li 1s lhe angle ol dip at any place. then the 

honzootal component o1 Earth's ftekl Bat that place 
•s go.en by 

BH = Bcosli 
Al. the magnetic cquatOf 6 = O 

811 =BcosO•=B 

Al the magnetic poles, o-= oo•, 
BH Bcos90 = O tm1 

Thus lhe value ol B,, 1s cJ,llerem a1 a,llerer,1 i:a
on the surtace ol the Earth 
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E rth's magnetic Relations between elements of 8 • 

figure shows the three elements of Earth s lace 
magne1Ic held II ,i 1s the angle of dip al any P 

1 
• 

then the honzontal and vertical components a 
Earth·s magne11c lield B at that place will be 

and 

or 

Also 

or 

a,.,= 8cos6 
a_,= 8s1n6 

Bv 8sin6 
B,., = Bcoso 

Bv = 1an6 
a,., 

a~+ 8$ = B2(cos 2 6 + s1n2 6) = 82 

B=,}B~+/3$ 

(iij 

(ni) 

Eqs (ij M and 0ii) are the different relations 
between the elements al Earth·s magnetic field By 
knowing the three elements. we can determine the 
magnitude and direction of the Earth·s magnetic 
field at any place [2] 

33. 0) Since, according to Faraday slaw. 1he emf induced 
1n a conductor whenever magnetic flux through it 
changes Is given by 

£=-N<!j_ 
(11 

where, N = Number of turns o: cod (conductor) 
and 9 = flux through 1he conauctor 
But ~ = BAcos 8 

where. B = magnetic field 

A = area of conductor 
and 8 = angle between B & A (Area vector) 

c= -N~(BAcos8) 
dt 

Thus emf can be induced by 
(a) Changing the number of turns of coil N 

(b) Change the Intensny of magne11c field , 8 
(c) Changing the area linked with field A 

(d) Changing the onentauon of coil 8 [2] 

(11, Motional electromotive force and faraday's law 

Consider a uniform magnetic field B confined to the 
region ABCD and a coil PORS IS placed inside the 
magnetic field At any time f the pan P'O = S 71 = y 
of the coil 1s 1ns1de the magnetic field Let / be the 
ength of the arm of the coil 

B 
)( X )( X )( 

I< 
)( ~Ox )( p ' p )( 

X ' " X 
X 

X; 
X )( 

)( B X t-+ 
" X X 

X )(.._ " X s )( XflX X s X )( )( )( )( - r- D 

A:-ea ;e 111s oe lhe magnetic field at lime t 
AS =ORxRS'=ly 

d Physics Closs b iSuccee <t~ 
,c,rflple Question Poper 

7 

ked with the COIi at any lime I 
MagnehC flux \in 

t= 86S = Bly 
n 8 of magnetic flux linked With \lie 

The rate of cha g 
coil ,s given by 

~ = d-(Bly) 
di di 

= Blti=Blv L': ~"v1 
I City with which \he coil IS PU\\ee1 where. v ,s the ve o 

f \he magnetic field. 
out 

O 
. d emf then according lo Faradays If e ,s the induce · 

\aw, 
d~ 

e =-dt 

e = - Blv \2] 
or · b L ' 

d ed emf can be given Y enz s la.,., ~ii) Polarity of in uc . . . 
. L z's law the polanly of induced erni According to en · . 

·t t nds to produce a current w'11ch is such that, 1 e I\ th \ 
h hange in magnetic ux a produced opposes t e c 

it. I th . d 
Also from Fleming's nght hand rue, e in uced 
current due to induced emf will flow from the end A 
toQ, 1.e. alongSRQP In the coil [lj 

Or 

(ij AC through Resistor . 

Suppose a resistor of resistance R Is connected to 
an AC source of emf with instantaneous value (E\ 
which Is given by 

E = E0sin(J)t 

R 

□ Let E be the potential drop across resistance (R), then 

E =IR .. (Ii) 
•: Instantaneous emf= Instantaneous value ol 

potential drop 

From Eqs (i) and (ii), we have 

IR = E = E0sin oot 

1 = ~ = E0sinoot 
R R 

I= i0sinoot 

Comparing 10 = EcJR with Ohm's law, we find that 
resistors work equally well for both AC and DC 
voltages 

From Eqs (1) and (111) we get Iha\ for resistor 
\here 1s zero phase difference between 

,nstantanoous alternatu'll 
alternating emt (1 e they a~u:rent 01'\d \n~t;,nt:,n,.-vn 

n s-,m<i Ph~~e) 

' En E or I 
10 

_./ 2. ftlf 

(·,,·) Power is defined as the rate of do \21 
dW 1ngwor1<_ 

P= -
dt ~) 

Also power is defined as the product o\ 
1 current. vo tage and 

In AC circuit, both emf and current change 
continuously with respect to time So in it we have to 
calculate average power in complete cycle (O ➔ T~ 

instantaneous power, P = El .. (ii) 

Here. E and I are instantaneous voltage and current 
respectively. If the instantaneous power remains · 
constant for a small time dt, then small amount of 
work done in maintaining the current for a small lime 
dt is 

⇒ 

dVV = El 
dt 

dVV = Et dt 

Integrating Eq. (iii) on both sides, we get 

I dVV = \ ~El dt 

.. (11~ 
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Tc,1;,1 ,,,.~, <YJ(IO n m~•n13Jn,ng curtenl ,n pure A. 

II : \ J1,s-n1,t lo ,,,n c,ldt 

r \r \1- co,,2<o1) di 
EJ1, \ oi;1n2' Jr.Jr= Er/o o 2 

f,/.Q\\rdl - rr co,;,2wl dt \ = E,yol\lt-O\ 
2 l ,, l o ) 2 

·: 1:c0-.2,,>1 or• O 

w .¥,for 
2 

w Average po,,ei <11~0:atoo P.., = T 

lo where. 1,m,, = 72 
Eo 

E,ms = ✓2 

(111) Phaser Diagram 

P.., = E,yQ =E,,,,_. 1,rns 
2 

\21 

\-\ere peak values E0 ano 10 are repc-esen\ed by 
vectors rotating will-. a.--igular ve\ocity ul With respect 
to honz.ontal retereoce Tne,r p101ec11ons on ven,cat 
axis g111e \heir 1nstam.aneous values l 11 
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