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Fundamentol. physteal _quontities
Thore are T nuimber 6f fundomental pysieal aLuarvHH% in P«a&zog.
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Example 13-
Moo of Square = lu\gfﬁn xhengﬂ»

100k
z L’\ L
1004 1804 o
1604+

g >



Lomyle 2
({\mi - @sfonoe
{ime

= longth L
Hme 1

\\\\\\

Peceleratton - Velecis E’
time

= Qengﬂ« [ Bwe
time.

’&3’&’— - Jdength | L

Bmex Bme Ctime) p

Example 4
foree = Mase x awceleqtion

mase x _en

(dime)

]

- M

Tz
Unib

The quantt tedtve wieasure imexts of o p\r\asicaL qvuqnﬁtj heeds s ynit-.
Sygstom ot unite
(1) MKS cystom
Unit of Qen%’(h ls Mater.
Unit of mase (s Kilogram .
Unit of Hime le Second.
(1'4) CH S System
Unit o4 w\ﬁ% e Centimeter.
Unit ob mage fc éivam,
Unit of Hme 1s econd .




(“ﬁ e %M’om
Und of lenqth e Yool .
Uit of wase ic found .
Unit of A o Gocond -

(W) &.T unit (

clno .
g,\_mm‘h{

01 Lengh

0 Mast

0 Time

o4 Eleciic Cavvert

0% Tempera ture

o Amourd of subgtance

0% Luminou s 'WH‘Qng{'rj

Q. Wnte bate &I ynite 2
ke - Dose ST units

Meter (m)

KAO%M Ug)

Getord ()

fmpere (4)

kelvin (K)

mole (wol)

Candela. (cd)
0. wWnite bose %\iﬂf\ﬁﬂe& .

hrs — Lot
Mass
Hime
Temperoture
Amourt of substance

T ntornational Eystem sl untts
C

Name af fundomental | Base

)

81 unt

——



Dimenelons

—-w; Aumenstons of a du{wd cal. uamm be dekined g dhpe
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(2) gjmbsuicm\j , 0 Nettor 1o (opresented as tolows —
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A = Ak OR Arflprlﬂ
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Let 7 (o a vecter o Az co - ovdinode Sj,c.‘\em. {
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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

A D = AW Cost
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B - Magnitude of ©
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—

D > cealayr
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Dot product n component {owm
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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A » = Mox A+ "B'bﬂ +Az Bz
= (2x2)4-{e2) k1) + (2o)
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= h-% = 4

Y

(1) find 8.8 168 = 20504k B = 24
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D - Ma(a)\lwde ok B
o > Mgle betvken X ord B
N o Uit verlorgives direction o & x¥
Note
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() B xB ¢ aveetor
wude — X XD | = &b clng
direction —> @+ le glen by
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:QA—L)Q ~(3-2) ]+ (5—1)%
:—2‘2-—534‘5?‘
Exanyle
find BB IF&=9—?_j+q'\\/\
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f¢ zevo .
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Speed |
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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
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) V
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—
v
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Bhpt 20k, 2hy "‘“*2‘1“
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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
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Time
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S eTub: M
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> DFle Tal= [Li T-2]
Force

' M
T O >0

m = MaLs

o = axr,o,kemﬁ@ﬂ

F - Yoree

F}daﬁenbaxw@n fLa
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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)
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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‘\’ .
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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
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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/\)




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)




