Physical Quantities and Units

Definition:

“vw) Wt'rhs that con be wmeasured or has unibs is called

1) Base G.uw\titj = Any  quontiby

&nmﬁh& Un.&

Lenqth meters (m)

Mass Ki lo%fams (kﬁ)

Time Seconds (s)

Temperature Kewin (K)

Curvent Amphere (A)

Amout of substoncel Moles  (mol)
Candelo (ed)

k'\%\\t ‘Intms'\bj

whose

units

o physicol opontity. Theve

cormot  be furthur Simplidied. for exampler

oxe two

cougoﬁes

2) Dexived G.uav\&hl? Py quantity  whose units  axe defined using the units of base quantities. For example:-

_&unnﬁhs Un:t
RAvea m
Volume ms
Densiby 'kgm's
Speed ms
Recelevotion ms

mst

G\xoui'bs

), Units of %rav'\hs w\.l\ be the A
sarne oS occelevation because |
e olso Anown as accelevabion

due w %ravibs

- -1 - .
. \usm,,ms y TS * is just onother

ooty of

wrikine \\ﬁ[m‘ , mls, wm/s*
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Other Derived Quantities:

1) Fovce (W)= mass x accelevation  2) weovk dome / Enevqy (3) = Force x distance D Reessuve (Pa) = mc/ {Aveo ¥ fower (.c-:i?‘s %%.mc
f= mxao Cksms")&Cm) /‘ /5
Ciea) % Cms™) . N (kaws D) (kqret s> (s™)
» Fovce = . : #‘”F"‘# . gkﬁ,-*st* % "Jf *E”F‘d
» weignt, Tensions Aqme ™
5) Svﬁns C::;i:ant (<): F= ke ¢) Seecific Heat Capac'\t:.’ (): Bimcao D Choxge CO): Q= it )} Vo\ta3¢ (W): P=1IVv
. K= /gxhemion s es /mAG- wheve Q= Energy where Q.: chavge s Vs /1: o5

Nt '"/’,qc.o Q.= (¥ i

. #w-mﬁ ,n#,h#, 4‘&‘.# SJF“'F" M qugjh m# ls.; WM 4%—%%

a) Resistance (.n): V=R

* R= V/I
hmis-’n".
A
. F R . * # -s%-z
2
frxample L. F:__Q = and F: —31:— , where Fa Fovee, Gz Charge, ve vadius, L. curvent, d: diometer. find the base units of 1
Uxax® 2xd xy

Step 1+ Equate  both equations together
& - T

Urar"” 2xd

o2x ond UR oxe not kaken
into account while solvms the
eguation because ey ove
dimensionless quantities te. tm\:
don't hove units, Txi iqnometvic vatios
ove  onother e ele ok 4 ety
constants. h

Step2 - Make 1/&3 tre subject

—1 : _uzy’r®
xy  Q'2xd

Step3>- Solve by odding units
A= G5M)
% D

-
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T kqrts?
t
, wheve Yz vadius, Pz \’«:s'm, M. mgss"\wr mol , R Enerqy per temperoture per wol , Tz hm‘ofmkm, ond K is o
i
RT dimensgionless constant kgmol." -kﬂm‘s"'\c'ml."

Sromple2 2« k3 (y-0)

K
x = (m)® C Acqm i M
Yo' g 3 e e
% : ks (it D RS
2= 'k%ms"Cms ) ek o S s
. -1
Homegeniety of an Equaticn:
Base Units (LMHS) = Base Units (RHS
1) kE: Yam?t D ve h 9 Pz Pyn ) vadgd]
Kam®s* : (Kkq) Cms™)* tms D = (s2)(m) K g el | ka,.,?) (ms?) (m) ‘J (ms™) C;-)
g+ et met o it K3 ity el
» &ouation is hemoqenous . £opation s homogenous « £opation is hemogenous ms = ms™t
specd Time Peviod Power » Zaquation is homogenous

s) S = kz'/;_P_ wheve K= Jummml:ss constant o T- ZRF ¥) E- :\f-
Kss = Cms?) (LKS'“ ')Ck mt ")] % = spring constart ka8 Cksm"s‘s) (s*)
k.%s e (ms’®) [\u{ K s* )'/¢ 8= [ _K_] % )(3m‘$'z= aksm‘s'“
okﬂs = Cms’ )Cksm" s ¥s”

. ‘eq'und:ion 1S vnot hmo%mous

-3 -q =2 )
kg3 = kqm s s. (9%
h ﬁq,ua-kion is not \\omoaenous Sz S

» £apation is homogenous
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How to check [or Homoegeniety if an equation contains multiple terms?

Example 1. vl e & €2omple 2 ¢ V:_'{zm_{? + mgh €xample 3:- L[3+_~r_“]

vouwme
o Comparve Vv with w v ~v s

Yo mv?
o Compave P with ™ Vv

» BT sinG . Given that the equation is homogenous, ¥ind the

bagse units of P and OL.
-1 -1

ms s mS

3La Ly? = BT sinG
k&m—’-s"'s (ks')Cms.")z m's) P

'k%m"s"' = fk%m'!‘ s-z

o Compore W with ot

me a Cms ) Ls)

Ly

o Compave O.Tsin® with 3L o Compare 3L with e
-4 4 Il\%h 2 Lva
ms = ws” o Compore © with A 3L = AT sinb 3L:

. £ouation is homo%a\ou.s wisl, Lk-a)(ms")(m) (%)) )= & ls)? 3

Pwz=m
‘k%m"'s'z : A\\Sm"' st Oz wms™ (accelevation) P: m* (Ared)
» £auation is homogenous
% %
€xzamele U:- /T' = Ada *t ¢
o Compare /T with Y/w
1
R/
)
PR O ) X

bz ms™t (speed / velocity)

1
o Compave 7 with ¢

1
/T = ¢

ce s th.q,mo&)

How to find the value of unknown constants using Homogeniety?

€rample 4. T 1‘3‘ . find 2  and 9.

3
Eromple 2. V= T-MS wheve vz speed,

s ()" (ms™D?
o Comgare S’ on both sides

T: tension, 4z mass per unit LQength
2z
Cwms ™= (.Ktsms"') Ck%vn"')s

® Ccmvon'c. g’

51; 5.15 5.' = S-u
1. —2% -4 =z =2%¢
ys= -‘/1 xe ‘/‘L

o Compavre “wm’ on both sides

w’e Lm')t (ml)ﬂ

o Compare ‘wm

w s () (m)
e L= =y
O: 9 -Y% 1= Y-y
%= Yy

rh
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Prefixes used in Physics: £xample 1: Ratio of 10T

Prefixes Qurools Oxdex 10° km

pico (4 o (0 e - wo?t) - 10® .4 1000
nano n o™ o oe® (1) 1 1
micro T 10~ £xomple 2. Distorce between the Savth and Sun is IS0 wmilion km. Calculote time token
i i m i0~* for Lis\nt to travel #vom RBun to Loxth in Ms.
centi c w0 Time: _distance

deci d o™t Speed

Kilo K i0® Time = (150 (0% x10%

Mega " 10 3.0x10°

Criqa G 10 Times 5003 : _Sco_ :(5.0x10 "Ms

Texo i 0" 1 x0*

€xample 3. Red Lgnt  wavelength = €00Omm . Caleulobe Wﬂj & ~ed Rght n THz2.
vz 42
2.0x0°: % (eooxio™?)
2 leom Ha
5 x10"  l 5c0TH2
a.xloﬂ'
€xomple Y. Co=_2€ . Co is o dimensionless constant
Py n
PO Co= 2¢
(hqe'®) (ms™' Y (D= hiqms'™
o Compove ‘s’
g% . g™

2z 2
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e to
G)  Lim
Gi) | & us
Ll envivonment
c¢  Exvors
sian [ ov o all .el_tgsy.Lts]
les:- ze stow) , Px e od wn
Cannot | be EA:L :.:ﬁ:‘:;dlfo_ nts
_Greaghical  [non-zevo | ]
3
L~
/,, P >
/T s
< >
tis
rrovs -
< . ] S]
- ol m,d vo Riguidh | | temperature | ch
Lnic
oy Can easurements
L8 __o. | wvneon | best - $it Line
cts slope /gradient.
7+
b
tls
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il
o

3.-42 ¥ o0.2u3 u)
16.0 * oy 25.00 % 0:04 3.4+ 0.4
¢) 32366t 9y 3) 12,338 * 33y 8) 324,864 T 3287
328 £ 9 12,400 * 400 325,000 * 3000
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.
DD -
2 18.5+0.%
y = + o5 rd
) 4-_,, s 314 * 4
Fractiona T,.,x00: 1.3%
MULTIPLICATION):- Dwisio
L= 6.0 0:5 * | RAc volues | i h:‘ d: Uo.0r 0.4m P RActual vawes D;j
= 5.0t o8 o> 3 Jmmn_m_w t: 2.50 % 0.05 s > fwactional Unce _added
Aveo s Length * s: &
Aveo. = % 5 Ss z.?/ .5
Areo = 30 S: 1
bAxe - O + O-° A -/ _O4L & o.
30 6 s ﬁﬁ 4o ﬁ-
= 6 AS = oy
30 * & em* S: 16.0 ¥ o.u
mple > X%z 20:0% 0-%
4 Y40.0 £ 0.5 -F'ind._z._e.lmj its Jnadmndﬁ
Zs 2*
]
J Zs= (m;:i_wo"‘
Actuol Volue: 2zs (200" = 6-25x16°
o)’
" - « 2f/0.85 \+3/0-5"\ 2: S.uixio”
¢-25x16° (‘ 20 ) ( 4o ) o.5u? x16°°
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- indey o Volu 1S.0* o. and. o | Aei 20.0* O0-Aom.
V= K¥3h
Txue Value bso _ Uncex \h:‘
1S va)"(zo) o - \ + 0.4 Xz 0-489 * 0.009 em
s ¥ \ ko-mm’
20x A‘l. .0093
¥z 0.489 Avx: 009
2. ylinder has o mss_L‘l' @6 x A,ww 2.00% 0-04 > ond| &
Kq/m® o SI  Units
P. Actual Vi Rbsolute  Uncevtainiby
v -89
Lo m L 2 o +2f0a \ +/o.01 L
N &
0 ) 2x16%) 12518 -6 24/ \ 2 /J
P.. M s 12 Im® AP: 8235 = oo
dl.\ S
'&['G h
= L YM
* 4% Jote  the diameter _ uncexhain
[ ]
+ L] Am x
3 m
(s)
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“xample U . M (P) of ! . the. u“ -
g | @] Hesispante | Bh Bl Ll ohath
L R: 3.5%02 . n , L:1350¢ 3mm, D: 0:38+o.4mm. Find £ A its  uncertainiby ~ your  ansc
s > ctual Value bsolute Uncextaini
L : |3 038 x10°3) AP - + 2(0-01\ +/. \
P, 2 4 (2 1078 4861 x10 ?-5 ("'35) \1350/
UL Pe u.ge1 x10? AP: 3.auxiot
0394 xI0 1~ 0-uxi0
m ) Vol s 8.0+ 04V
L i = 125+ 37 Caleuwlate +alng  with jts  uncertainity
p. "% Actual Value ;T:’" !
P- (S)" AP 2|3 Va0 & rmlm P- 0.20%
124 P v/ ) | R
= 0.2 2 4 +3
o-
#+% x 0-200:= 014 = 0-01
mple ¢
7' D: 16-5% o5 () find ©O+d along h its  uncertainity
s o D-d: A+
i) &‘l--ou.\ P the&;jbgmd-_mmgs (v) Hence MMLMMW i ._-i:s_nnu.rbmmhs_m
= % (D+d) (D-dD) ;E.:
= RY* x (20)(9) = 16a. 65 em?
. % “ A: 1
=Y - = Uncevtainiby
“ o a8 -4 +2
T (O a) = Y (p+d)(0-D waes 2 %
NSNS
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ple F = 0-250 * 0-001 ™ ¥= vadiu
<= .35 %+ o vz voluwm chmnlo._sim_n.s L=_19-r“
: (2:50 2 0.08) 10> N2 tz time * cL
Vie: (420 * 0.00) x10°¢ mis? :
() find ¢ A () | Fin he uncertainity in C-
120 x10°¢ = _x (250 x10%) Co-#s_;;_\g")“ j—q = 008 + 024\ + 0
g¢c (o0-250) -0 3 2.0 A"(-:r'r:b) 0:250 20
AC = 2-R66S x1607°
fl]'ﬂ'm‘l_%muf o- €5 x10 ~ 6.04x1073
Cm
.5%
i 3 @ cCa ‘pevcantage inday  in the densiby oF the cube.
AD X100 = x100] +» [afac\xico
RN,
AD x o= [a:0% x00] [o: oo
t33q.13 313 ka-saj!
t 67 1%/-..3 x100=z| 3.11 9,
ode o €13a.13

3
&4@4“‘

Since. OV

OCCcu¥sS - Sawmne
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& N ond ) al | A
ch \ ¥
Jd
2o Ch A [ -
) e cnapmmquw 4 PO
e"- Av e V=W
10 Pu‘ JIAOPQ Ceo) _ 2L100)(£0) cos 185
[
€0 us Avs 150 kmlh bv
Sin \85 - _3in®,
D> + (60)* - 2¢ 5 \ 60
L km/h 61 13° |
q Total | 2 3¢ + 3
3 Py Total | = 53
[ 36" |
L ||
i of Vectors
vesolution~ relers o breaking  douwm o MALMU onents . for simplicity  purpeses, w
) \
o Componert adjacent \
nt | (HC) g ve to angle «m\:o.coss- N\
(VC) b ¢ Component opyosite to anale
wiit wats be SinG- o
esinis £\ g~ 10sin30  H
e s omsso |
Scos4o l

:

ovizontal  Comy Step3d - Colculate  Resultont-
4e o
5> 10 cos30 + cosup - € siniS R =ﬂ" (u.q 5 + (3-4." £ /
4.eN R.L caN 3.9 17(&
/
Vertical Compoenent /

08in0 + TLein\S = Ssinud

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

€ sin 50 ' 'S
B N \ ‘l_-%?‘l - (.nlpu_l:ul-. Re<u - xamp S > LI\

o K I —
50 208in 10 18 \SoN ¢ - 120 Sin 10
sL ’é T Py 2 JQ & @ _
) 20c0810 / I > 120 cos10
Uo cos 4o | 5l / 6oN cosU0
v ¢! / /uo l
(__l 1 %3 g/

Yosi // 60sinu0
tep 1:- Hoxiii  Component: v Step 1:- Ho i&mhLJij ent tep3:- | Colculate

> 20 0- 4osinuo- (8cosS0 R '\.I( 3D+ () + ., 120c0510 _1S0- 60sinuD R (mT‘q- s A
R= 89N \R.

&

208in 10 + 18sin S0 -~ 40cosyo

+

-13

Aiven thot the Object is in equilivium , find X and O

Vector triangles
nG + 2AsinG = UX 2X + 3%c0SO = 2% oS8 +18 @n ony be made if
onty 3 Jovces ave JW"“
S X ein®- [ 7Y 2R 4+ A cosbO = \8®
Lin < Ys 2X + 0-6X =18
e : 53° X= 6-90
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N
omple 2 :- Y0 x L” 2 :- V. Ti qle oY riun
2 wL==g O TSR] M.
40° Xcosuo XN/ 100 xed
% %X 2) . head -+o - &ail /o \ Sin 1 Sin 40
(fuo 4 N
Method s y 2 ,also | - - tail X= F.enN
j—w!m% AN
2% cosU0 = \2
X cos U0 =6
Rz F.80N '\
¥ 4 Fa \ | T “R;‘mﬂo
rn - . “5} o® . ethod 2 :- Vector Tyi oY gg'uj‘hh
cos 4S 2 \
\,_ F
:éN >\ 19 b
1) lqnove one <
ST
Method g&m&mm 2) Connect +ne | -to - L so’_~ F
o' _ —_
S 4s = F, cosyp Falz 130 gﬂ.u__‘mwrﬁ o - il 1
f1:- 1.08F, £q= 140 = ¥ .
sin4s + F,sind0 = 18 singS  sinS0 sin sinus
0-F6UF, + 0.643F, =18 £1: N 2= 13N
ry 1= “fk £
4¢0530 ; y D\ Method 2.:- Vector T vianqle quilibrium
l‘-'_ ’_') - - il ;3
Fagin30 - & L
20 )Y the Lost & - to- tail \\ ~
4 ] Fl.\\”o
N
14 ' P . vesolution $in 60 = 20 M:_:a_
2z &T:Ln% f find
= 20 f1:2230 faz 12 N
f1: 23N
Fa 12N
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Gy X
timne. I; vt I
| S —
i ¢ hanaing
Al
i time. s: fusv \t
L
.o n » ’ .
i J%Jup.m.%
vz i+t
o the  averaq ulam:htJmn e _ha Y
X is nt = A‘I 7.0)" + C2)" = 'J: 5 time = __i_
s c 3. ms?
s 20 < 3.5
e = 4 le gaumb-l;)
ample
~~
[2S) wewaqe | velocity dov 208 &wy&
Q““’"“"‘""’) Cix 5 Sx Y40 = 20 =  Owms?t
// P ¥ = =4 Yo
= 0.9 g.‘ 2 2 =A
Y = ole jou« .> lt 6. 3%
Av;sm%gmuhfﬂﬁ.&
(o]
vmny&m!.nmb:‘ o.szmia
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(iv Sz ut + 1\ ot* uM-.. .U (v) v: *+2as (_Du’ >~
: : a+ at FPTAY:
vs | & ot S:= /u Vv W = 2
k 2 / o
S= /u-u:,gg\-!: S: /g,-t-M )f o \
\ 2 / k 2 n.,)
§= 5 s: _( (v-w)
2
s: Zut )\ ot 2as:= vi-u*
ﬁ_ 2 v - 2 &+ 248
s= ut &+ ) at*
2
iti f., Kinematics w »iv,0)  can  be applied :
oy Li i
s A ion is | constant ( -2exo)
res * 26ms’’ uoms™’ 4oms™ 20ms”’ ResT
> € > < >0 & >e
10om sz ? Loom $=?
v¥: u? x2as vz u*+2as viz u* +2as % u* + 2as
(200" = 2a.0100) @o) = C20) D= uo) = (26) +2a(400) = (203 +20-1.5 (=)
: 2ms" s= 3 az -1.5ms™ $:133.33m
ample D
1Sems UomE
d
v¥a u*s 2as x. (ASY +2 /. ) .\
(uo) = L1D"+ 2¢a) (d) k )fxz)
3.5 . 2z 3021 iy
¥
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le 1¢ L :.‘:”w
RoCK
(.(P M Balloon ,CT ': Cateutabe o
RN |
%) Sms' :{.. A s "q_ag" 3} ita Sz t + ot
/ Vo 1 2 - SC&) & ‘(a2 () / 140 Wit qro ye 508D + V2 (-a.8) (2.u)"
| 1
J 20%Fm L : = 304m
Application of Kinematics
- No aiy
Yesis
1) Graphs: - with aie |V
m- y )
s 4 R t\ iz&amp 2. n/wm
_— vims A —_— A avodient iS z2evo
g_gis'r H 2 2 rest (D L Qno)
and \\\
with Aw) comstant®\ \
w.l.om'hs\
— — ytis
6> sten] slm
9 »N 1
REST (0 Ss /2 t‘
y, S X I‘
J/ - %o o0r az2 ient)
» 9 :%2a 0 z iﬂgg.d.lgst,
2 2
./ s tis
[‘mdia.ntu K.E’J“
, . y,
AL qroghs with Ay //
must be Lowex thon / /
Bose  without Rr.This L / s Shm — . tls
'S becwse maximum i e
u\oc\hj con only be KE: Yrenv™ KEs amv*
Ochieved without Aw. a
v¥: 0 +2 . KEXS Vz O+ a
£ Y
KE:= '/lem os) KE: 2 mar & ‘a}‘x_
KE = m+s KE & L (G.ngmm%w.,)
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A ‘1 h N
1 s« A,-Aa
O \ >
P : h;.\ / \\ s t/s
;lﬁi tis \'LL; -%
' \
' \
0 \ &
N\ ! \
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Ly
— ] vertical
t= /_" —l s= % Jhont s W

‘J 1 ds 4.5x2 4 q

t: [2C100) = Y524 d: 90w %2z 20 ’
9.¢\ 9.8\
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\\ L.+t sc ut + 2ad* Step2:- S: Mt = [24
p :\ -u0 < 0 + ‘%4 (-2 )Y : %1 4
00m + 2.86s L&M" 100 = D
q.81
s
“;‘t; (D f ‘;
id - = (neovy) 2= U ’s)
\ - da st Step 2 ol sz ut+ Yaat® %: w
4 2004 4ot SRR NELELTC 1 3
. te Ss Y 122.6vm 200: 4 /;,E Vesticol Velocitiy= -19- 62 ms™
‘/ LT Va: U4-SSwms™
® $ cu? i -
(Cy 3 is =
© ¥ Ar is
@
2 Giid), ertical  distance fallen
i
Method 4. - Method 2 :-
Xz 610y -3%: 0 - 4.2\ & +1 s ut + Yoor* vtz U2 & 24
\ £1.0Y sin 35 (= 35.04ms " t: 3.3 -ss VY, (~a.¢1) (3.5%) -3st s 2(-2.80)(s)
Gv) Find e  hovizontal distance | covered o X. tﬁl-_ﬁm 8= €2.-Um
s= M
S0 = "‘js-sa
2138.Sm
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6 F G) F & wall h)
+ Ve W .\ E 3 / ~
— a
/ O: 12.0q -Q.tat s 12.43 Q32w + Y Ga-eD) Ci-aam)
1299 // ,)/ t= \-I s= .
', os / Gy m‘j—[‘*‘!ﬂﬁm Gy MLﬂmmpwm ve eo
[ Y b. find %o’
CASm + S: ut + Yoot s: M
6-
- n@:l:&ﬁsmi") x2 |* g2
t: 4.8s uﬁgmji'
G) Find tPhe time token | to Yeg 4
x Oo— o bt Lok
\ ‘\ N\
-25: Y (~a.a)¢* 29 \
25m \\ t: 2.2¢
\&\ 345
t ) Y
(:t;g: 0 FmLJ&L_ImLJakm w Yeach Y G) Find ‘w
4.9
X ws d=s -lebrhz ualiof) + ‘%Al-aeD o)y
\ 0= cL.gg-. he
t Y
10‘ m tg oou
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1A
& AL bod

()Y A on
53
mags_uﬂs\” o = oaccelexation M
: s
o - and time Gisaph:- xample. 1 N
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