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d > oL~ Component of- %
A—% > Y- Component ot Y
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& Define dot prodwt 7
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-y
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B - Magnitude of ©
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—
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Find the dot produst 6 two yeetore whoeo mrljnhude, ave. Suntte ane
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Let & and B avetwo Vettors

|l

=

Al + @3 +Azk
Pr? + %?Jr Pz X

T8 = A Bt Ay byt Az B2 |

Etam \eq A -5 A A A
fnd K. B *F :2£+2>ij&) B =2 - 2] +2k

Ane — Ao = 2, By =3, Az- -4
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\
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Axybl-ki\ﬁ(bj’rﬁz bz
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= 2.4 (&) + (-22)
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= <1k
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A » = Mox A+ "B'bﬂ +Az Bz
= (2x2)4-{e2) k1) + (2o)
= A4+(2)+0
= h-% = 4

Y

(1) find 8.8 168 = 20504k B = 24
A’“‘L' ‘A"X.‘— ﬁ_} A—_\’: d—)AZ'—‘L{

KB = Aot Ay + Az 0
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e 24040
= 2
Uroce produst
Q. Define orose produet. 2
fins — The Crose produet- of two Nettors & and B {s detined a¢
X% = 4 ine
where , & 5 Maanidude&f
D - Ma(a)\lwde ok B
o > Mgle betvken X ord B
N o Uit verlorgives direction o & x¥
Note

——

() B xB ¢ aveetor
wude — X XD | = &b clng
direction —> @+ le glen by

Buamplet '
Find the. tnagnitude of Croce Produet df Hwe vertors whoee maav\rhdeg axe.
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A xB | = #one

\ 2xy | = 12 &nao’

A
T B n_componests for
bk
Az " A=z |
no A
N ol
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b - 5 34
- -
Axp = |2 4 2
a& P 4
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:—2‘2-—534‘5?‘
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find BB IF&=9—?_j+q'\\/\
Ibcz%—gj-Ak

e -
P54
XKB: 1 -2 1_.
2 =5 -4

- (2-6)? - [5-) §p (o)
(2+12)2 +(9)] Hahe
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b= 28+3)+k

e -
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Leng | fevmetor | civcumberene: = Z3r _ 3y
>

10
- _2_?_’7(;?0’ =220m

¥
digplacement = 2r = 2k H)

=1 H0m
Note

—_—

When inittol poink and Hnal psint of @ body are the came ; the dispbeement
f¢ zevo .

Dictance — Lergith of-the patlh -> Scadar q,wd%y > Only maﬂr\ftude
Displace et =, Shovtest- padh - V@&*W%mmfxfy - h\agr\iamde ¢ diveetion :
Speed |
5> Q+ie o Leddar q/ua.n-%j
SWits : km m m M mile

—_—
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5 Directon fc4he came b thatr oF displacement, .
> Symbol : Wov v

> Unlts 1 Km l"‘_,m“e,@m.
h’ s h’

> ST wut ! mefev o M
Lecond 5

S DF (e L\Jelodtjj ’[L:L'T’LJ

Exanple 2
39)("‘ ;:IJ\V
) V

bt i 4 S

B"P'; . Kedfg/&

—
v

°
—

Bhpt 20k, 2hy "‘“*2‘1“

Dlstonce-~?

Time = 7
Dicplacement = 7
Cpeed =7
VdO(‘iﬂj =7

Ane — Dlstante = 20420 =£06Km
Time = 4+2 = 3w

Dicplacement = 0
b, - D;;“:\M o LM opum
o 2h h

= freany .
2

time
Auderation — B ek
Time
a = V-u
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N - Fnal \IQ\OL}B

+ - tlme
2ok h 30Wm | h Lokm /[l
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aueelexaen = 0 aeceleratlon = Lo -0 _ 40 _ 40w
4 i nz
> 4 fe a_ veotor M{B )
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SWH S wm oM
v e e

S eTub: M

oz

> DFle Tal= [Li T-2]
Force

' M
T O >0

m = MaLs

o = axr,o,kemﬁ@ﬂ

F - Yoree

F}daﬁenbaxw@n fLa

‘F:Mm‘
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=[x T 2]
w2

Etxamgle, 2
M= :LO)VEq

— O)—
A= 2m/

ke -
F=M:a

Exasmple 4
M=2®kﬂ
£y =

®. Dorre

Ape - “ﬁ

Vertieal axie

WMQ% 4ime of {—138}\13, magum hel
forge. 0F-0- projectile projected ot an angle te)

and howl zontal
honzondal -

= %

Q""‘\\m&hfﬂ;‘ 2& ¢
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Expression fov Ame of fught (1)
Time of fAight To - p]
= Time of accent + Tme of descont

(0->4) (A-—)Vb) M,lo'?oirv‘t

/utx =UWioco
.'T= toct 4 u\u,j:ugt‘no

Tome of ascont %Mw
Vj: 0

We have, V= wtat

Vertieal MeHon  Vy = uy+ ayp =3

Here, \ldzo,uﬂ =u44)n9,a5:—3,t=*70« o = 0

0 :U,.fs@n@—g'(&

;2
> gﬁé‘.z uslne > 4o - tugne

Time of deccont
@

R D

e+
" ux(ne+ubln9
v 3

V = 2using |
3

Maximun heigietr (1) ' .t
We have , v = uf +208

1 B o N3
Vevtical motion , }Q @ﬁ- 208

. V=0, uwy =usne &y =-g ,ey=H
o C@"“@zﬂ (-9)t), - -

= Wsen*e - 2gH
2gH = L sin*e

&H/z U./ZH:Y\?"&J
3




L a 9.3

mp— -

Hovzonal ange (v)

We have, &= ut 4—% at?

. 1
Horzondal motlon 3 Soc = Unt += axt”

Horg, Sx =R ,Ux =W0s®, ¥ = Zu.sine

T, R=uwtoce szn@ i x0x<?-UQV\6>
N\ammwm Fon o= ’2;,7
R = W 2sine cose
9 @\mm
R = Wsin2e \ whkin ©=4%, R=0,
__3 B g B Wenag
ok
\ Reanoh =

?—\
il D pirte] st el wbiiny 4w

& an mr\j\p_, 30 wth \no'a«?ycﬂ-‘f 3,-0«3\ '\'lmq \3/\4*}
Wax(mum \/\L\ C\rr(ﬁ \/\o'ﬂ:hﬂf\’z,\ Qom\)Q C/bVQYmp“/‘\&
he 'Y*ﬂzc—\i\q .

%\M« C;‘~‘V(’> ue 4.9 my

9’ :Zb’
af q.&m’gl
(1) T= QU0 3x4-9x Fin3se g LA
a q.% | — 2 ,ozget
<3 U 0 v o
(W) H- WSg - (49) 2\Snw) qxa.ax L
N #9728 | FPrax
LIRS 2GS 5
= A ]
3, =3
()R = LEME (4. . e
= (lt %)( %"'7@0: \_22\(‘53‘\’ .



7 3=
Uner 4 - Worv Ap cercraor

9. What s Wovk ?

ane = Work. te defined as the dot product #f dovee and digplocement.

s WeF.8

—

S o 77
S W= FS Coco S
& {M\necu\g}e bedtleeh ¥ ond &

Nete
'* Zeyo Werk (\Al::O)
—
'—’W"\QDS = F.
irmietii 5
W= £xp Xeose = (0 ¢
(No &iq:lanemeitt)
~ When & =99
W= FX&XCoeqp'
=PXexo =0 ‘
a0
il »-
e
<
o—’
v ¥

w Wovk. be a_ sealay cLuam‘U :
kT ounit of werk. le Newtony Meter ()
£ Dimenstorol formula ot work, (e

[w =LM*L’T‘{]
8. Whet Te hfcton 2
Ao~ % Fietlen o toree.

¥ Deffnoton — Frietlon ic the Oppocing force betwea) two curfates
¢ bodies) , When they are in contaet -

% Mopposesﬁ\emoﬂen-

|

T%peg 0§ friction |
Freton | ‘

— i

Lot e on Winematc fi etion ?

i

|



cxagte Friction — Gt s the rctien bopuoen o curlacee (bediee ) when ey
are ab vest - (No mottor) (7s)

Kinemaic i ctfon - O+ fe e Pctton between WO \suﬁaee_c Uhodles) shen
bre o both Thesusfacee AN motton - ($x) .

Lo-eHicion o dricton
Doierton « Nopmal. Veafion

SFo\Rl

y £ =NR
M — Constat and e called co-obbident of Fricton -

: oy
’@*”

LimBHQg Friction

 Mamun value of a stdie brictien.

q.. Write Jaue &Jimlﬂﬂ Werden |

fns - home oF Linlting Hriction /Lawe of fricon

() The divecton ot friction \skodeg eppostte. o the direction of moten .

Ny Vd

M otten ' ) "HCHQJ\
Q"_) Fioten 1s P"OVU"HOML to nevmal veouten .

/\R




r{ i

fiv) hicton doech’ depend on shope and size €0 lﬂfﬁai The normal veaction

femaing the came - —@\ 9
Q. Write methods 1o redute riction 2 f—; 4
w

Mt — Methede 4o reduce fdetien w
® Bj uﬁaj lubvicants (oil, 8maeem>
& Bd pewgb\inﬂ a surfaee .
% BB cgnwar\:(j _guo\(rzj L letten InD YOU';)rg ficien.
L3 63 streamlir\it\ﬂ .



; TTHTEON
U5 - GRavETATE

(kv dustion _ an

v Thee oxlstean odtrondive fore between wo bodles (ma&ses> of the
universe: - §

& Tie ahaotive terce Lo known as gmm'}tcﬂemh W-QP)

Q. glede newdon's law 6+ aramaﬂ@n ?
fs - Nowtorls lo o granitadion
Mg

Q

— —,

WMy ond M2 —> Wagees 8k +two bodies
v — Distance Leduieen 4wo Dodies

Leb F o Girtat{onal torce betueen twe bedies
According o the newton’s b Mamimii@w
F o Mg M2
> Guiitatianal foree e divectly propevitenol 4o-the produst- ol fuo asce

S bivovitatonal force e 'l.mlm—selj proportienal +o the equave of the
digtunce. between wo bodies.

thkww{wnﬂ 5

F oo Matn,

()

Qombirv)f\j equaton (4) #‘(2)
oo Mamo
rl

£ = bt mam |

? - = %)




(4 - loncdant anel {e called Univeveal Clvamtalionel conaty T
Value oF & tn e1 unht e

b= 665 x104Y Np?

kﬁ’
Exanple 1
2Ky SKﬂ
e O
10m
M = 2\:(3
Mo = ‘5'\’(3
V= 10m
F = G“ Mma_Ms
Y\Z

= bt x0712 (ogp)
(30)°

= &6.6% X101+ xW
(0 x W

= b&Y
10

x |p~3d

F= 0.6b6% 10745

8. Write or unit and dimendlonal fonmwa of ‘¢ |
Ans - Dimenslonal forwula. of '6;! |
6] - BIriv]
[ Ml x [msT




s Licasdll iy
M2 x [m]
= [met 2] x [l
T
L]
=m0 1-2]
(M
=M= T2 % M2 ]

- [M21- =]

o.T wut oF & (s Nw?

Aocaleretion clue to camuhj

Deddnaton @ Qe the auceleredion produceed i abo(i,j due 10
avaﬁmﬂ‘emt fovce between the ocarth andd the. bedj,

0
*9
Earii

> B &am\bel is'?{q.[(x:ﬂj

> re Stuit Te mjee or -2
8- Derive the Velod{en buww\‘a’g‘g’.

b~ Univereal Givasdtational eonstar
' B Aeceleation due to 8“1;&3

7)) m



m = macs of the bOdj
M= Mass oF the carth
D > Candve of the cavth
R 5 Radius of the earth

Ghvaxttectional doree betueen m g M
F= oM . (1)
RZ
&j do¥inatten, F = mﬂ — (2)
From eqn () £ eqn Cz)

&6 M
RD_ PKﬁ

&M

—

RZ

§ Write Vaiotion of g witih hdgist and deptin .
hne -~ Varlaston of g with height (altitude)

T@ .o
K
i

q-9(:- %)

Whove , = hdﬁht
R = Radiue of the earth

The Value of g devreager with (ncreate tn hdg,ut from the curface
o dthe eavdh .




B Ahe suvlace of Ahe earth
3

C(T\(‘*é@ 9= 9%m/e* ¥ 10m [

= 1L@0 Km

2

g - 90"

P 2% 1600
e 4 .=
o L1600

Y.

10 [1- = :
[ E2] = ] =i
Vawotien of g with depth

|l

1

g- g4

Where, d= depth
Crdanakivn = ¥odiue of e eoxti
“Bn the. curdate of the equrthy
3=Imfe* R 10m [e>
d = 1400 km

3~ g(a-L)



£ 1@[1> by
LT )

1@[4_%]
2.1011%4
03]

= 1-5m /2

4

L}

|1

|1

The value of—ﬂ cleeveacee wHi tnweate ‘in dqn% and bewemes, zeyp
ol the cerdve S dhe earh.

Q. State keplers lawe ot Planemvy motien
hng - Keplerls lowe of planetary otiey
Kepler’e hoe proposed hree lawe .

1+ law (Low e orbft ) -

The patih forbit of the planete around the
cun e an ellipee .

The sun Te sHuaded at Ahe focus .

The sun

2”* law U&W of ariol V(’JOQL%) Eaeh le\a_ coVere Q(LMJ area 11
gva\ 4le ‘idexval |

7.¢ M To=To,then At - 4,



Ta
A"Me planet

o

% dow ( Dowy o Hime pofed )
2
('B\me,rpe»{‘ed)zo( (&ewu mejw aﬂf&?

> e amowt of toderiels contoined ‘maboeld fe lknowf) G2 maes.
> e unit of mass kltoavm g/ -
5 O (¢ o stalay q,uanﬁ@-
3 Mass can® never~ be zevo . .
nggh_zg
& e

-)'Ur\e—fovce,enqbedﬂdugm Earths 8‘0&“’\‘3 q
S 6T wut of wci%m» Te Newiten.
.;ﬂ«l»fsa.'/eo;%rqum‘m,
> e sambe; fe Wand {1 %g\,gn by w:mﬁ

m-»_,nmg §

a > Buelevation duerfoM '
> Welg can be zex when 420 (e the centve of the Qa)ﬂﬂ/\)




UNsté © Ocoz LiaTrons 440 wane
AN ANy

¢ whet 1 wave?
Ars - Wowe _
e M oo didgrbance which confes enevgy
Woves
) | R
Me ohani cal -wowes Nox - mechanioal wees
,'The-j need o meduay foy (e dor's need oy
ey P"’"“ﬂ“"") mredim for theie
Sourd Wave & P'“Wa“) _
" ' Ex - h%w wawe, Radaogw

' Mocharical wave . A mechonicel Wave ?rvﬁja‘y Au Ho
Vibatten [oscitlagion ef pavicee e moleates &f the medium.

Methanfcal wave

J | l
Transverce wavee Longctudinal Woes
— Direction of wewe pvopaaoﬁe\n

Trancverce wWaves (pm:endiwlar)

— Divertion ef weve prqmaaﬁon

Lengitudinal wavee ( ?amlld)



P T —— ——g——

8. Dusﬂan UDsh betieon trancvexce wave and Jongitudinal wawes ?

Ans - : Trangverce uane Forgttudinal wives

(1) foticlee obthe medium ave (1) forticles ot the medium ave
vaomt; pexpenmcu!ar 4o the vibvating polle] 4o the

wowe 8aktsn. wowe p en .
() fxample : Woder wave Qi) Bxomple 2 Sound Wave
i Gir) [ Rarelastion

AN .

) 1 Compresslon
™) fanserce wove consiste of () hengitudinal Wase consistc of
Crest¢ Gnd Houghs - wmpmssbn and mxe}ameﬂ
Wope_parameter
('l) Wk c,ade

A\ VAR
l U o [\-/
» A wave c&de Consiete 04 a cveet gnd o.’mm&t,\, ) (ase 51 a—\;mmn

C)}‘“:::l;:)c‘l ConGishy A’ a CmmYYMSlc‘S) ene| & ?M'Cn(h
M
?‘k (a( é\' l."‘s')h:)bn-]

Wi v ( p

A
| \J U ¥4
T+ e *ﬂ\e

lorgth o4 0 wayelay ",
e My ‘La"w ‘6. xl a{

Wbda)
¥ 0o &1 oy QSM@(M)




i |
Ot Us the Hime tuden by a Wave o complete the wave cydle .

£ Q&'s&gwb&l T T L

e B & unt ¢ ceeond ‘s’

APy PR

Lz

2Hz

A+ {s e number e&-wumenjdez, completeel baa waxe (n e decond -

¥ T+ (g denoted by ‘o) .

¥ l‘}{g \S-I\U\i‘"ixs &'6‘10’THW(HZ)'

4
- dHz =143

A
¥

(V) Wave veloeity (V)
Gt e the velodry with which he waves fravele. o+ propagate

¥ M'e &KW\\D‘ g tv’.
® (yc eTunit{e meer/cocond O /s & me



Relohon between Hime povied and Qreq/ueﬂCj

/N \
AVAVAVAAS
f= 5Hz
deec > 5 (no: of wowe cyde con@efes)
3§ wave cytle comyplete = dsec

- 1vuvv,c§deeomp\emf%m

T[T =] e | 4.2
4 "t

Q- Dexdve the velatfen between mw)engz‘h,{mq,umﬂ and wove \lelou"lj
of o Wowe. )
Mo -  Relagion betweon ulovelength ; trequency @rd viave veloury

e, - g
fwfw.aLumﬂ

V= uwevdo&g
T = e perted

definaten
= P o Bl
+ime ¥

ie 2
=

V= xx L
4 -

V= hoxd
Mmiyrmmajxww

= £)

Thic e the &:,LM RloHen.



B —

UNIT 6 ¢ Qect LLATTONS AND wAYE
WAV VAL AN Ny

9. Whet s wave ?
hre - Wowe | .

€ M ‘g o digpbance wilch Mesenaj(\j.

Wones ’
l " !
M%Wwimm M*mmu&va ‘

(Thojneedamedlumiw (Mdﬁﬂ"tﬂ&d

Mr_ pmpaacdm > medium for theiv

& — Sound wove o an)

B - Light wave, !Qadéoaf‘am
Mochanical wave , A meChanica) Wave Pﬂvaja’t\l] A o
Vibvatien [oecillaston of paviiclec e meleades 6f the medium.

. qu!mnxmz wave
Transverce wavee LuﬂdmﬁmL Waee

—r Dirvectlon of wowe pwpaamﬂe\n -

Transverce waves ( pevpendicular)

- Divecton ef wave pvqmaaﬁen

Lorgitudinal wevee ( favaler )




8 D;éf'mq utsh betweop Hrancverce WQVe and lbﬂgf‘l’mdﬁnal,m ?
R

Ans - Trangverce wene MM@WS
(1) farticlec of the medtum ave (1) farticles ok the medium oy
Vibvading perpendicular” o the vibvating povatle] 4o the
wave qutien wowe p on .
) xample 7 Woder wave (#) Bxomple ! Sound Wave
i) (i) e Qm&wﬁ
7,

JANEVAN B
IRYZN %

) o Compression
™) Temnaerce wave Consiste of W) Lﬂ"%ihd;m wave oonsists of
Crestt Gnd erug)/\sz. : com prossion and yavefacHen -
Woye_paaeter
(1) Wave cyle

N e
[ U or [\/
? A wave cgde Congicts of a covest and amig%,,’ ) Case R a"vﬂb‘gyz

;;}‘ wave (t)c\'. ConGishr a\ e Comfvmiw) erd - Yme'L(‘Hm )
W) Wave,l,&ngﬂx (mg c(} a(}r\s:)h»b""

U

T+ fc the levgﬂ\ Q{a/“mwbl%” '
£ B synvol fe "N . (lambda) ole.

F B'c ST unit Gs meter (m) .




(W) Tome pexiod

A ANA
U U U

U U
Mt s the tHime -edden bj q,wm’, 1o complete ’the,M Ca»de.
x M ggmw fe L1,
# B o unt U cecond s,

[ A A WaWAWA
YAV BYAZAVAY,

LHz

2Hz
B4 is 4he number” of wave cycles Completed by a Ware (n ene decond .
# O+ s deroted by ' or n) .

¥ M < unit fe

or 6+ or Hortz (Hz) .
Seeond

AHz =11

(V) Woye veloeity (v)
0% g the w,\ou“rj weth wWhich -the wewes -fravele orpmpmaaté-

v A'e &gmha\ fatv’.
¥ (e T unit s mﬁcr/sum\d o M/, ov Ms~t



Retodion betwieen -fime poried and Frequency

AVAVAVA AV

f- otz

deec 3> 5 (no- of woawe %de Corrplei%)

3> B wawe cytle complete = Jcee
= 1W&mcadeeomp\em = 1 eoe

5
[ L Y TS
+ T

Q- Dudve the velaton berween woselength,
of o wowe .
Mo - Relodien betueen MQ’@’—‘JMMM@

We Wowe, X = Wowe length
{:M“L“‘“jj

V= mwvelo&w
T = e perted

‘quuwrﬁ and wave \/dodw

Te (e dhe &‘l"“i"‘ed RlaHen.



§. Wt e ubrasonic [ utvasound 7
e - Ulirasonic

The cound whese,w Te qreater than 20,000tz 1S known as
Uktrasenic. -

hudivle trequency fange tor uman eare

20H= — 20,000 Hz=

|

frequeney < 20tz ufimconic (Novaudiite)
*roq,umﬂ > 20,000 t= Ultratonde (I\Haudllo(e)
8- Write propertiee of- uttraonic P
dne - froperties ot ubivagopic
) M fea Wm wave .
Gi) Oye te ?miver"than 20,008+
Cii) 8+ cawies haah

R: Vees /Applicatlon of wHrasonfe 2
fns — Uces of ubpsoni, —
(1) Medical usee
@) deiyg fuv‘p()ses
() sonNAR mmgﬂ\ﬁaﬂg gom.
(1) eleamg purpose

& . Loave expmss%ens for dtepmam%t velod

ag\d awelerat{on of
o boe)j ereouding Clwple Havmonle Motion (SHM
Ans —
Velodiy = Qisplacement
Time
a B
P 5 2] V= T
y v\
xe A W =8
0 L
o = Mgular velou*lj
O = I}ygu.l,a_v’ MoyMe fdLiY)




Gn Aowp

tne - M
.5

4 = rané

3}\3 = v snwit ._{:L)

\Iolodtg(v)
\ =
ry
>y-4 (v cinuat )
dt
V= 4 (oimwt)
dt
d
- V. o y i
v= V. (osudp e (ULQ

4
- Cocwt xw x — (&
" | )

3 |v- vweoswt | — (2)

[ Y=ok | = (3)

fin A ovp




s Vuwl X — Snugt X %Qut)

= —vush 4
nut xuwl xdb(t)

&= —vup snuc] —te)




Unev 20: Brectree (eeent

Q What « curvent ?
brs - Flow of chmae .

Curent dye to pesittve ﬁmge — Converdional ewrment
Cuvent due 4o nea«m‘w Chma( 3 Qettvte cuwenl

Ky s«amhal ol Cuvvent — Jov I
LT unit of cuent —> Hfwpere U)

Qurent - Cha%e
Hme

3 wet

t
Q . What s ohm'e law ?

&y - T+ &dedee that at conctant tempeatuve cunent oy
%mu%h a cendultor s doecttc propoytienal te the ?ohcnf?al
dubteropce between the two © ot 4he corducter.

Wﬂ\enut’co.ﬂj , We howe

Vd 2 =
> V=R: i }r
_\,_

R (o a constonl and < called voubstance . \Y

= 2

v

-
Resior (—ww—)

> v oppore the llow 0f caurvent .

Reslstance

> e poperty ol Yosictor 1o oppoce the cunent jq called esletnce -
> sr unt :Ghm (-‘1)
Sther unit : mli ohm [m )
micre ohm ( MN2)

4 0 = 16 nma - .‘10;’}\1717_—

| 42 = 20mosg Mo - 10N o




tor
5 Oy stoves db:ﬂq ‘

cggwe&ance

e copacity ok a capacitor e called eapacitance .
> &Wv\bol :C
> sTunit © Farad (F)
> Ofher unit * milli Favad (mr)

Micro Tonad (MF)
1F = 10>mF
1F = 4ok Mg
Equlpment symbol

Bodtery A i el
Resistor
Copacitor

Grovpng of vestetore

—*'f___

(i) Sertes grouping or series tonettton
(1) faralel Qrouping 6 paratlel connection

Sevtes comeetion



Probluc\ 4

Find oquinalent Veststance oF four festetorc of resletance 2 o , 40
1 0 ond > -2 when connected fn series and pavaliel.

Ans — Reststance whed congected in seriee
R= 2o+ 4044 9at+30
= 4.

Reststance when Compected 10 paralle]

1
=-_-,i_+__+_1:_+i> 12+ 6+24+% . 56 25
2 4 a0

o 24 12

Proptom =2

Thvee reAsAorg 6 veststavee 2.2 , 100 um ond 19 0 are
tonneeded (n cexies - ¥ond fotal reusmcg

Ans —  Gilven,
Ry =20
Re = 480mM - apfx 3 _ L _
Re= 100

Restetance When tonneeted tn eprps
= .Q_.O_ +0.9 0 +10 o
= 49549 £2




pmo.llelr Ca+C24Cx = C-b'}a\

& Lotz
Problemn 2

Taree capatitor o capatitunte 2, 1060 my and 1OF when
conneeted inCenesand pasollel .

Ane - Capacitance When cennected in series

Grrouping ok Capaitors
ke 4 2 4 4. |
ca Co C»
|

1
.4_2 = — 4 i N i‘_
&G 2" =TT
~ 310+2042
20
= PE
20
Oy 20
2.
Capocitance Whe connested n paxellel _
(%? Cad+Cat Gy ‘
= 243440
= I13F

Q. Srate Keichotf’s lowns -

s ~ Kichhotf'e daws

(1) ReL (kichhobp’s turrent law)

W) ®vL (udddelpe Voltage Do)

KoL

The algebric cum of current meeting &ra junction Lt zero -
1%

34 ,
2




Sign of converdien |
() The cwrente Jeaving dhe Junetten ore foken Qs Negative.
G) e ounents M%cdum\m are doieen &t Postve
Birbfing KL do the glven figure, We geb
(-32) +(22) + (-23)+34)

= -i3 4372 - ;3 5y

= 4492 =24 + 39

KV
sttement
TN
e alﬂdmuc‘, gum OWW (emf) aeross a elosed eop e zen
g —_ :
o le
E2
‘“JM
21
oo

4
\Jmage will faken e postve .



NN I

i ) e diveoteon of cuwest ave opposte , fhen Tk posiHive .

v ?

- I
+

(v} The direction of pedih and divectton of curvent ave the same ,

then MR T mzam've-

foth 2

J

by applifing Kyl to -the dven Loop MBCDA, We. gob
“E1 4 24Rs+(~E2) +5,Rs = 0
~Bi4+ 21 Re-E2t32Ks =0
Q. Sate Keldhole lawe | Fond balance conditien tor whegtctone
bv%dca.e by applg‘ﬂ‘n\j krichnot e laws .
hc - KvichhoH's lawe
Ko The olgebic som oF cumreris meeting at o funeron i zero.
KVL 7 The anﬁebmiomo% Vottagee acvoss o closed oo fe
Zew.

Codice. condstion dor srogialone bildge

1-31 4




AWLASH kvl dothe loop ALOA
_(3-30) Ra + [-iqu’] +72Rs =0
= —(i—i:}ﬂi - 298 4+ 23R =0 — @)
Applying KL +o4he cloced logp CBOC
(i-32-39) Re +3a+39) Ry +24 =0 —{2)
For bolonced Wheatetone biidge , 3g =0 — (3)
Puﬂi'ng i%}o n ogn (3)
—(3-74)Ra+33Ry =0
S osrs = (F-24)R1 — (A)
Puctting 2g=0 W egn 2)
- (3-71-0) Re+(32+0) Ry + 04
= -(3-33)R2 +31)Ry =D
Javy = (3-31) R — (5)
Divide Q:Ln(n) by eqn (5)
2R _ (2=21) Ra
24 Ry (2-4) R2
y\& Ka } -
Ry Ra|

s fathe beton vequived colufion.

-—

i




Une 3 : Heat anD THERMODYNAMICE
("ava 0 S0 A

Q. What s heat?
bns - Heat Ls aform of cnerqy and s called -hermat energy .

Cperitic heat , Lodent heat

| When wesufplﬁhextlma bo"’zf"'
(1) Temperature ot the body chan&eg ;
(1) Phase of +he bodgchwxﬁeg.

’ %Hc heat

- Awount of heat vequived 4o vise tompeature of o body 8¢ mass 1gm
' *ﬁ\\'ou.g,b\ _1'(‘,’ wid heud d‘aU'\S A phase A e Lw':\‘, :

| 5> 9 sxmb& e c.

i > forpua e = &

—

MAT

¢ > Specific heot
& » Heal
m — mass

AT - G\'\onﬁe in ~\ow\pemrmm

> |&-mav

5 No phase ch«mae.
-S> 0«\1:! temperature Chonacs ’
’ o SPQ(}HL Heat of '\.(,e e 0.6 cal r?y\°c :

> Cpealic tteap ot Watev s 1 cal laim'c )

1. Aind amourt oF heat (equived 4o raice +he temperature oF 207
ot wodey at ¥0°c 0 100°¢c -



— e
b - Given , Mass = 10gm
C- lcal/gm'c ’

At- 18 -0= 20

Q= CmAT
e 1 X10%20

= 200 Cal
. Colwdode amount o heat fequived 4o ralte the temperaure
ok sogm ekle at -5°c t0 O°C -
dns - Given, mase = cogm
C = 0-nealfamc
AT= 5

R=- CmAT
= 0.6 X50X56

= 1205
92 . Wite dimensional formula and eTuni+ of ‘-

bo [ {oTeic]

STu-ef cis T
K K
Latent Heat

Q4. What te latent heatr?

bns- Ameunt of heat mqyimd 40 ch Phrase efa subdane of
mase Igm with temperature remaining cengiant /vorthhout inCran
) %VWAUYL

> W's s«dmbol s ()’

> L=0
m
>18 = Lm|

> Phase chunau at- Congtart femperature.



&% . Write dimendonal fovmua and T wibt ot Jadent gy, v
Me— Dimensioncl Formudn ef (L'

B I e el
ST unit of ‘L' 7 T/iq

86. Caloulodte Ahe amownt of heats fequived 4o convert 3.0gi of
lee aF 0'C 1D wakex ab 0°c .

bne - Gilven, mous = 104m Note
- a — & (o
€ = Lm % . g
=0X 10 Igm Igc
- F00cal L= %0(&1//%

&% Coleulate amowr oF heat vequived 101 ot (L

| Convery Sgm of wWeter o 160°c 40 St
| Steam oy 100°C - w;mu 3g10
Ans— Given , mass = Sgm - qumlﬁ
= Lm
= BUOXS
= 2400 Cal

Q% - Caleulate the amount of heat vequived 40 convext Sgm of
lee ot -5cto Woker ok 60°C . Giiven spectfic heat of lee =

0- 5 col [gm ond Latent Weaty of {ce :%owllgm.

Ane -
84 Q2 Q2 .

o
e o <
.- v

e e Woter Woder

(-s¢) (0%¢) (oc) (60°¢)

Qg,-,’ GmAT
= 0645 x[0-5)]
= 05 AHYH

_ 5
= e 25
10 %

= 1..%3 - 12-6 ol
|



I

®- L
- O X5
= 400 cal
Qa - CmBT
- 3XGXb0
- 300 Cal

Qiotat = Q1+ 82 +8»

= 42-6 4 4po+ 20D
= F12.6 €1l

4. Calculate the amount o heat vequived 4o converT 10am of
\ee ab -10°c to steam ot 1207C - B

fne - . Q. Q2 B» Q4 8s .
e \ce Woter  Wodew Steam Stearr
()  (oc) (o) (300C) (386)  (2207)

Q1 = CmAT
= 0-5 xlo x To-(-10)]
= 0-5X10 X10

= 0-5b%X3100

- K0 (alL

Q2= Lm

-Fox1\0

— 00Cal
Qs ~ (mAaT
1 %40 x 100
- 43000
1000 Cal
Qy - Lw

= H4px 10

= BA00 cal

"

"



= 0:5 XI0%20
e 0'BX2060

-

-

= F250

= 100cal

Qtotar = Vi+Q +05>+04+E5

cal

Expandon due 40 Weat [ fhevmal enegy -

2b

2D

T

50 +<0+ 1000 + 5400+ 100

Q'((m'sio n

l

Supertictal expansion

Avor vod

iﬂm ‘t'hfd’,

Cublcal expansien



Lincar Xpansion — Expansion olmﬂ lengzth
% auperticlal expangfon — Expanslon alnnj Jenoeth ¢ breadtt,
Lubieal expanslen — Expansion alonﬂ all the Hree dimenglone

[ Length, breadth ¢ height ]
Linear ex@nkhm
Ao .
» 0L
Heat (&)
N te
Let, bo - )&Jgﬁ* ot 0c
r - lengzﬁs ot te
Qh(ﬂ\ge En l@ﬂ?ﬁ‘ :&—b
Lb"h D(_lo .—(1)

Is-lo at — (2_)
Comb%nivg Z] t3) and egn (z)
- 1o « Lot
§' l:t—lo = oot ._-t)))

Where '(o]pha) fs o.:wn&hyct and s called Ca—eiﬁdeut of linecar
oansion,
From %"@’)) I =alet +1p

> Lo = by (t +1) - (4)
Avom eqn (2) ,

q

‘o = W~ Lo i LV))
Lot




Supertidal expansion
ko 0c
¢
Heat (8)
117 +'c

Leb, 40 —> lengih ot ot
&y — length apte
Change in area = At - Ay
Ao 4o xho — (1)
M-k at — (2)
Combining eqn (1) and eqn(2)
&ty — Ao X Aot
3 kp-4o = pht — (2)
whoe P (Bera) 4s aconstant and fs called co- officient of
Cuperficial exgansien .
from eqn%) , AL = pAct + Ao
3>kt - A (Etfi-) — (4)
from 2qn () |

p=_f-b _
Aot




! 0cC

te

W
Jo > Noluwme ot 0%
Ve > Velume ot t'c
¢ W volume = Ve - Vo
Vt-Vo xVo — (1)

Ve-Vo x £ — {2)
Combi‘nlnﬁ eqnla) ¢ eqn(2)
V{; — Vo X ‘Jo't

3 \g-Vo = YJotb __ (2)

mheve Y (Bomma) is o consont
; n
hotines. By and te alled co-eHicient of

From QCLV\('A) , Vg = ¥Vot + Vo

3Ny =V (Yt 43 =
From eaLV\Lz), ) =

Y = Ve- Vo
Vot i (5)




| Summay
Lfng% 2xpansion
o —> Co- efficient o lineax oxponen
e = 4, (ot ’fi) ~(4)
" U g
Lot
24peckidal. exgangion
P - lo-eticient of aupexFicial 2xponston
- Ao(thrl) k4]

— (5)

Pl b — (5)
Aot
Oubleal expanclon

¥ > (o-ebficiert of cubical expancien

vt = VO (rt +1) - (19
w = '\/L- Vo . ((:))
. Not

>
8. Derive %\emlai\‘onbdwemox,pm"

Coln - Relation_belueen & and p

Ao oc [ho =l xlp - Llo’
Jo

At te hy - Lt"[tiltzj

le

_____.d



We have , Ay = Ao (pt+2)
> L2 <10 (pe+a)
-»}Lo(ou;u)Sz = b (py+s)
> I (e +4)* = ¢ (pe+4)
7 (aet1)” - (pe+1)
¥ (o) + 2. 0b-1 + (8)7= (pp+a)

> o’ + 20k + 4 = pE+¥

> X f2ab = pt

> t (4 +24) = pt
» d&h +2A :—M
v

¥ L+ 24 = P

Since o 15 Very small , o™t can be neqlected

2K = P
Reladlen betueen xand x
Vo
0c
Jo
Nt

te

UD'—'I-OKLDX‘!,O ':193

%’ "’f ’d—{,—-x l-t- = '—tfb




th;:!) V - \lo(Yt*‘*)
3L - 1 (s +3)

)SJ. (wu) S’ el (rbte)
» L4 Cokt +3)” = ’/ Cav+s)

¥ (at 42y = vp +2
#@b)’*— 3.(ab)" - 14+ 3&b)-(2)* + (1) =t +2
> 424 +3ab 4 = vb + ¥

¥ % + 3242 434t =y

> (Pt 132 + 3d) = ¥t

> LV 4324 49, = YK
' )
Y o> 4304 tau =y

Negleeting o4 and %o+

Ak = ¥
ol = ¥
> | )

from eqn (1) ¢ eqw(2)

d=p _ Y
- J 2

Q. what 1 Joue’s mechanical equivalent of heat ?
Ars - Joulel mr#@g_{qy?qolont of heat

Wdo e
W — Work done

& = Heat produced




> W= J8R

where T 16 a tonctant and 9e called Joue’s mechanical

aquivalent of heat -

b, S
&

Definodion

A, 8= Junib, then T=w

7 is equal 4o w, wWhen @ = 4 unit

Q. Stere 15F Jaw e¢+hey‘modynamics.
tne - First daw of thevmodyramics

Piston
“F 1

dw

~- * -
—

J 2
e Tz %N o
e 2 P & N B T T Py, d
G P (L
s, ¥ " -
' 2 -

This law clates dhot,

Where ,

du=dg- dw

d8 —> Mwourt of heat cupplied
dw > Amount 6f wevkdone

duw = Chonae, {n lnternal v’dou‘hj

8. Write units of heak ?

Hs-  UnHs ot heat

fégﬂtem 8f wnk
&T unit
MKL unit
Cets unit
Frs unlb

o [du+dw= de

Units 6f hear
Joule
Toule

Colorie

61U (eritleh Themal
Unit)




ONTT 8 0 OPTI(S
WV

A0 — Dncidents Row

0w — Refected Ray

XN = Rdrhuﬁnﬂ curface
0 » leint o reflection

oN — Normal to xy
1 =3 Ang\e, oF Tncidence
r—> Mg of feflecton

9. Wrte laws of reflection 7
bns— laws of Vel lection

i) Mngle of neldence. i equalto angle ok reHectien

Z.Z' = 1Y~
(i) The incident oy, veHected @ and normal alt Lies on 01
plane ond the plane o perpendicubar 4o the M\Qa?rﬂ surface.

Q. What ie vefroction ?

Ang — Redvaction ‘
G (o the property oF lght 0 which & yay oF sovelling fon
ong mediun rto“ojmm’mx w\deve(fwg acmr%e In H%:\Dspad mu?
divectien -




Ao > Tacldent Ray
0p — Refwaoted Ray
p > Point-of yphraction
xN - fatodace
NN' = Novmal 4o xy o point ‘o’
v > fngle ot inerdence
~ > Angle at felraction
g. Write Jaws of retracrion
Mo~ lawe of fefyoetion

Conetand is called velwactive Tndex of the medium (M),

'('ti) The lncident ray, felwcted o “he normal all liee tn one
plane and the plane e ieular 40 the Tnterface .



Meldﬂum
Ravey mediwm Dencer mediyum
K ¢ weter Water ¢ glase
#r > Rarer Water- — Kosex
Water > Denceyr %h&ﬁ <+ DPenges
Cage 1 Canen
Raxex
4 Dences
T z
v r
Densex
Raver
\z>T : Zen
b
Case

Q. whay & adoalive tdpr
& o maliuwd |

Qt‘n("\:ﬂ’qc)v\a\v »
- C\f AJ-{""LZA ar, Y= % C_"w a/‘(:i\[?uun?

" 3 e Uit
is g:‘::%‘&éwlr) odd

«

.



o, wiet is offical angle and Fotal intemal veRlectton (Tr) 7
s Oritcal cogle
Q4 ic the ar\g\e el {netdence for wileh cmgk of Yehyadion (s 4p°
t.¢ ®: =@y when Lv =90’ 1

M
4 —]‘10' =
] 5 o Wadesr
Trze —
|

Totul inrernal veflectien

Totol indevnal reflestion eecuwre, .
i) when 2y 3¢ ("«\%le of Indidence e %reaiwr’fhan cvvth/ang)e)
@) Roy oust trovel from denter medlum to vaver medium.

Q. What (& @ptieal Fiber 2
fre—  Optical fboy
Optical fber 1c o Wole gquide which fonsmite Ui Talaﬂ e
axie Though Hhe process oF fotal tnternal veHech

«—— (ove
L‘gﬁt raj
clodding

P‘axh'cwver’fnﬂ
Q. Write uses of opHeal fiber >
he - Uces oF opiical fiber
(1) Medjcal Tndu,sfv‘x’
(i ) Communication
) Ug“{"gd’ Decovatien
(w) Bmuicaﬂ{’r\ﬁ




- Ty
Unrtq t EiectrosTatzes ¥ MAGNETOS Tapgs
J\/\/V\/VV\,W

Eleotip static — Charge ab restr |
Magaao«oﬁt- Na%netatmsb

l
J J
+He ~— Ve ¢
mvg&‘t | s
froten eleetion
>3 0
Cenventienal cuvents elecht ¢ eurrent
Note
- &d..\u &4 dnarg,e {e qorg.
> ST unit 8F churge e couloms (¢) .
Eleavie fovee

- force betueen 4o cha:aes. "

> TTwo Hpe —Q) Mtastive (i) Repusive

8 - State and exploin coulomb law in electiostadt;
Ans — Coudomb'c o

Consider dwo chawges 245 g2 9 92
r—> Distange bebween 11 and 42 8

Leb, £ Eleohic foree betureen q#-and g2
Stedement
("') Eleetne torce e propovtional o the preduct of 4wp chq:aes
(#) Breetvic force ic Tversely proportional 4o the Squaye ot dictance heluiced

o cm"%%

Explanatien
() Fxqad, — (1)
" Fo & __ (2)

rl




== B
UNTT 9 ! ELECTROSTAMITZCS ¥ MAGINETOS Ta1prs |

WV-"VVVW_
Eleetip static — Chuge ab rest- |
Magnetoetat, — Magnet at vest |

ki

! J
e chage — Ve charge
J ¥
froton Cleetion
A J
Conventional current dlestvic awrent

Note
-»&dmhslo{ chayg.e iscLera.

3 8T unjt b«tchmae le cowlomb (¢) .

Eleavie fovce

3 force botueen 4ulo chmaag.

> Two dype — () Mtrackive (i) Repulsive

Q- State and explain coulomb law in electostacty .
Ans — Coulomb'e o

Consider 4uo chaxges =91 42 s 12
r— Distange bebween ‘tj_(u\chz .

Leb/ F > Eleoivic ‘&WCP/ between cl/g_amj q}

Stedement

i () Bletic Force e brogov-tional tothe product of 4wd charges .
(#) Bleetric force ic inversely preportional 4o the Squave ot diclance hetueen

o a\mf%u

Explanatien

¢) Fxqad, — (4)




Compining eqn (1) £ egn 2)

£a 1392
rz
> F =K 1192
rz
whae K ¢ a constuntc and & = 1
AN ¢
- qx 10" Nm?
CZ
€o Verm}t—iﬁ’rj of the free space
F-= . B - 9192 _.&)
LTi¢o r2
% gj U'I\'l"/\
| = qxo Nm?
ANG 7
F = 4xi0% (192 — (q) ¢
r2
Maar\mamﬁc,
04 deals with mgmt
Mggﬂ’c%«w
Torce betueen 4wo magnete ornm}na-tc pole -
Atdoachve
N s 5 |N L
T N 1 8 N o

qu%vl.



Q. ot and explain coulambe law in magnmm? 4“
s —  Coudomb's law (n magmeto ctedic

(M:L) (Mz)
N [ 2 N 5

el p—

Constder 4wo poles G*G*M\g% My &M

Lev;'v" e %ediﬁancem@mFQeQ,
¥ be thedore hetueen twe polec .

Skdement

L",)Magmikmmn twe poles fe dire evtienal 40 predust-af
b ol o ety prop p

(i) Magrette Horce. ic Tnversely proportional o the square of distene
betgen fuo peles - _

Ecplavation

Foxmam, — (L)

Fal — (2)
'\

(‘Bllbir@rg eqnls) ¢ @m{;)

Fo Mams
rl

= K mam,
> 2

Mp
43

whee K Wa conetant and K =

N, > pormiability of free space

(F = _Mo Mg M- - ()
| - o

J



T1 o o lo':" \A'_J[&

Q. Define unit charge ?
s - Unit charge
when ¥ - qxi? N
¥ = 4 Meter
119 =9
192

1’.

. 9x10% = qx10%«x

3

8

c{).
1

> 1-¢

» q=11 = £1
Definatisy
Oni+ chavge 16 that amount of charge when plased in air ata distance
ot ene from arother chwgupeﬂmw afore eF ar40? N .

8. Defing. unit-pole-
Ma- Uit pste :
Unjt pele 1¢ Hhat pole When placed in air ofa distance of one
meter from another pele experfence a force of 307 N.




UNLt - 14 EcecTroMaGNETISM ¢
AN AT YA
Erecieo MAeiNeTre Dipuet rony

Elecite Rold

Sourge Ohm'ac

Electvic feld(E )

Test Charge

Yo (QJufrfc "’M

S

N

Fm - 1(7K3)
-~ A
S Fm = ctvo gine n




g
Q. Daxive omexpression Hor the force asing on a cuwent
conductoy plated i @ uniferm «\aﬂmﬁcwud'

Bns — Exproctlon for foree on a cwrert, carryeng Conductey,
tn o uniform "W‘Hed- W“ﬂ P%

W

/7 VN

4 > Ui ” naste feld (B
7 > Uniorm magnotic. Held ()

/4 .
i/

Leb, L -»leng»\ 8t the conducter

We have , -;F'm = q(vx?b)

¥ Fo - qun cinefh

5 fm - aL% Being i
> Fm =11lpcinen
->» & —
> Fm=12(Ix8)
This ic the Vequived exprescion .

. &tude %mdmd’s law of Clectvomagneric ‘nducten .
Mne - Fapday'c bawe 0F electromagnertc mducton

ok

Whenever o Mﬂ(&mﬂz Hun Vined with a cyeyit changee , an omf 15
ndueed tn the Clreust &

ond o

LN e

The nduced omf eriet tathe elrewit <o Jan gethe e - in magnettt
lwe Unked vitth the efreui t eoMinUes . 3 W m‘j

29 Lo
Gnduced emf o s\eatm“vem ot chcuxae o} maghetic fdu .

gx-d%p
4t



i —

8- what ie Lenz’s law -

ot~ Lenz’s lad 5 The lam sledes trat the divectien of {nduced) omd e
cuth thet 't pppose the cauce which produte H. (fndueed amk Oppoee
s cause)

Q- Dﬁxﬂr\guiﬂ\ between He,)mir\ﬂ’g lekt hand rule (FLHR) al\d‘Hzmtna’s
v{pjw harat vule (FrHR) .

b - FLHR  FRHR
(1) 8+ qivec diveet{op force on | (1) Tt glvg e the diecHon 8f
C““Wemméf conduetor | 1 Cinduced ewrents ) due fo
placed Tn a\w‘émm n\acdncﬁc cho.nqe\b\ magnetic Hue Linked
field- whtn eirewit.

(i) S+ ic applicade 4o pCmotove. | i) B Le applicable o DL generators.

) Wd%ntder»dlmcﬁen ot W) "Tawmb - divection ef motlen.
Pegretic. Herd 1 8) - Middle %maexf direetion of

“mﬁnﬂwr-a diteetion of fterd. 3 ’
Cuvrent - mm\gw, ditection of ¢ nduced
Thumb 5> diveetton o4 ferce

oms .




