PHYSOL EXAMINATION SERIES

Physical World, Units and Measurement
SUNDAY 20-06-2021 @ 7.00pm

Since each terms in LHS and RHS have same dimension i.e.[LHS]=[RHS] the equa-
tion is dimensionally correct .
c. According to the principle of homogeneity

[V ]-[ul=[2as] [VI=[L*T] [u]=[LT"] [as]=[LT *][L]=[L’T ]

PESO1 TIME: 1 HOUR
MAXIMUM SCORE:30
ANSWER KEY
1 kelvin or K 1
2 Mechanics 1
3 Strong Nuclear Force 1
4 Impulse 1
5 Any two of these answers 2
1. Dimensionless constants occurring in a physical formula cannot be determined by
dimensional analysis.
2. Dimensional analysis cannot be used to derive relations involving trigonometric and
exponential functions.
3. Dimensional analysis cannot be used to derive the exact form of a physical relation if
the physical quantity depends on more than three physical quantities (viz. M, L and
T).
4. Dimensional analysis does not distinguish between the physical quantities having
same dimensions.
6 a) [M'L'T?] 172
b) [M'L*T?] 1/2
c) [M'L'T'] 172
d) [M'L'T"] 1/2
7 Solid angle, Plane angle, Relative density, strain (Any two of these) 2
8 a. Pressure or Stress or Modulus of elasticity b. Density 2
9 a. According to the principle of homogeneity
1;
[s]=[ut]+=[at’] ) ]
2 [s]=[L] [ut]=[LT "[T]=[L] [at’]=[LT *][T*]=[L]
Since each terms in LHS and RHS have same dimension i.e. [LHS]=[RHS] the 1
equation is dimensionally correct .
b. According to the principle of homogeneity
[v]=[u]+[at] V]=[LT™']  [ul=[LT ] 1
lat]=[LT][T]=[LT] )
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Since the terms have different dimension and [LHS]#[RHS] the equation is not di-
mensionally correct .

10 a) Relative density or strain
b) Plane angle or solid angle 3
¢) Momentum and Impulse or speed and velocity or distance and displacement or

pressure and stress or stress and modulus of elasticity

11 According to the principle of homogeneity
[X]=[a] + [bt] +[ct’] 3
[X]=[al=[L]
[X] =[bt] which means [b]= % :% =LT " [bl=[LT"]
[X] =[c t*] which means [c]= %: [[;2]] =LT° [c]=[LT?

2 [mV’]=[M][LT 'P=[ML°T"]
[ymv)=[MILT P=[M LT 3

. . . - N |
Here the dimension of energy is [M L°T ] so the correct equation is om v’

13 a) Principle of Homogeneity in dimension. 2
Principle of Homogeneity states for an equation to be dimensionally correct , the
dimensions of LHS must be equal to the dimensions of RHS (each term)
b) Dimension of Pressure [ML'T?] 2
Dimension of Volume [L?]
Dimension of Force [MLT?]
Dimension of displacement [L]
Dimension of PV is [ML'T?][L3]=[ML*T?]
Dimension of Fx is [MLT?][L]=[ML*T?]
So equation is dimensionally correct

14 Given T=2JT\/% There fore T2=4JZ2(%)

4

002

Dimension of LHS, [T’ ]=[M L T ]

- [m] _ [M] 112
Dimension of RHS, =T = (ML T ]
[g] [L'T]
Dimension of LHS and RHS are not equal. Thus according to principle of
homogeneity the equation is wrong

15 The equation mv® = mgh is dimensionally consistent. 4

N |
But the exact equation is Em v’ =mgh.

Thus the given statement is correct. A dimensionally correct equation need not be physically
true.
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16

a. [ML*T]

b. dimension of power [P]= [ML*T?]
dimension of force [F]=[MLT?]
dimension of velocity[v]=[LT"]
dimension of area[A]= [L?]
dimension of v?is [v®] =[ LT']P=[L3T?]
dimension of density [p]=[ ML"]
[P]I=[ML°T"]
[F1lvI=[MLT?][LT"]=[ML*T"]
[AIV’I[p]=[L*I[L°T]l ML~]=[ML°T"]
so the given equation is dimensionally correct

17

(1-v*)

[m,]

[m]=

(1-[v’])

equation

\/ (1—v?®) must be dimensionless so in order to make it dimensionless

2 2
c® must be put as follows \/(1—%) S0 \/(1_M)
c

[v]=[LT'] and [c]=[LT™"] so cancel and become dimensionless

By applying the principle of homogeneity

since m and m, having the same dimension the denominator term the

[c]’

18

Applying the principle of homogeﬁéity

(§]=— ML T )L}

Y
= ptapry] YV given ML 5

[LI[LP[M LT

=[L] which is the dimension of d(depression)
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PHYSOL EXAMINATION SERIES
YD GLIID0, «gm’lg@go @RB0JHGo

20-06-2021 smowd@ @ 7.00pm

PESO1 M avao : 1 emlesad
alemInIW eaYIA : 30
DAY il
1 ©@30Qiad 1
2 | NIEI@Do 1
3 (@JmIel @Remalmitio 1
4 @RGAIWo 1
5 1 99WHRMBaHMBHSEILI0OD  AUEEEH6ERUB HOHMNBOMIM Hh¥lwlel. 2
2. 30 qUANGIOMIOEl BOMIH: @RBOJGHUE ®IEI88 ®LNIGLN  MITWo  (Balld@1He0003
HYIDEl. HOHWHAMBAUMG MIRD alB1EUIWIHNIEM H¥1Y.
3. BG0 POWHAMBHMBB ERBOJHOSB G019 H¥lflel. (nBo®®B3]ejo 06M=6M0)
6 a) [M'L'T?] 1/2
b) [M'L*T?] 1/2
o [M'L'TY] 1/2
d) [M'L'T] 1/2
7 (®EIGHHI6N3, CINEHI6Nd 2
8 a. @330  b. mvo@® 2
9 a. 9OWEHNMBHUIMD aFHICVH:D @D Io (@)dhI0o [S]Z[ut]+l[at2] @RyW1olanemo.
[s]=[L] [ut]=[LT Y[T]=[L] [af’]=[LT?][T’]=[L]
0MeS TVANIG: OMOLI MBEINAVASS af)L10 a1B63BBHSWQo OOHAHNNIHIBHUY 6301 @AM
@R IMIG3 MANIRABAM VAN Jo HOWHAMHIMBZ M I(@)d00o VOTTWIEM. 1
b [v]=[u]+[at]
wofes  [v]=[LT'] , [ul=[LT'], [at]=[LT?][T]=[LT "] 1
MalHSQo MVANIIH: Yo HOWHAMHUEMB M@)o KATWIEM.
¢ [v]-[ul=[2as]
- _ _ _ 1
VI=[L°T] [w)=[LT™"] [as]=[LT2)[L]=[L°T ]
00MeS TVANIG OM]OLI MBEINAVASS af)LI0 a1B63BBHSWQo OHAENNIHIO B> UD
QY@@ IMIT @ANTGIHSAN AVANIIDJo HOWHAMaHEMB DD I(@)d000 NAIWE).
10 a) erealetls TLIM® 1
b) @omeieso6em 1
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C) @RYANOJo BRYEAIWAJo 1

11a.  9OWHRMAUN DI AFHITRH® YD Io (@)HhI0o

b. [X]=[a] + [bt] +[ct’] 3
[X]=[a]=[L]

d. [X] =[bt] @eemocd [b]= % :% =LT "' @ownan [b]=[LT]

e. [X] =[c t’] @eaImocs [c] :[[tiz]: [[;2]] =LT* @nwan [c]=[LT?Y

12 [mv’]=[M][LT 'T=[ML’T]

[y I=[MILT =M LT 3

Dofes 9VEROMIOMB HOWHANE U [ M L’T’] enaam.

1 >
@@IMIM3 YOB1WIW VAN Yo Emv @RYd:M0.

13 a) "8@ MVA0NGIOMIOME DG BIVEDASS ®1!EBUWE  @@INIWIHElEsa 8O 2
@RBOJHWBHH” B0  OOWHOMaHNHUWB  (0Nad:wd) BRYVIB1GR". MM’ HOAWHAMBAHIN TS
(oNad86s) ag:ocne® ®®lo (Principle of homogeneity of dimensions).
b) adcomle® eeweamaum [ML'T?]
QP EDleR eewenmaum [L°]
snieiovle® eewenmauad [MLT?]
MUNIMIMEEBIO®M HeWeAMBaud [L]
PV @es eewenmdauad [ML'T?][L’] = [ML*T?]
Fx o@® eoweamaxad [MLT?][L] =[ML*T?]
@R@IMIM @MIGIEBMN MVAQUIB:L HOWHRMAHUEIMTD O (a)Er000 UBBIVIEM).

14 T:2J'[\/E o)’ ®AB1IBM0. ERGIMIGCI T2:47T2(m) 4
g

g
[LHS] ee! eocweamaum, [T?] = [MLT?]

[m]__[M]
9] [L'T™?

MRS IOD ! HDBRINVADABS 2 136BBSHOS HOWOAMDAUMBU AUL® §AINOGIMIO3

[RHS] ee! oo cweamaum, = [M'L'T%]

®MIGISSAN NVAAG Yo HOASAMAHIM T DD I@)E000 NDAIVE]

15 mv? = mgh ag)am VAN Jo WWHAMAHM ()00 MILIMITIHBANGEN. 4

a)OMOMd REIIW TVACIIB:Yo %mv2 =mgh agommossmo.

@RM@IMIGE @IVIBlERM (JTYIQIM Go@lI6.

16 a. [ML’T?] 1
b. a10101003 sewenMBauad [ML*T]

snieioemd eoweamdauad  [MLT?]

@JEnOmon aawenadaua [ LT] 3
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ol dspomemd eaweamdauad [ L]

v’ 00} ooweamauad [ LT'P=[L*T7]

MBS HOWHRMBauad [ ML?]

[PI=[FI[VI+[A]V’[p]

[ML°T3]=[ML*T?][ LT']+[ L[L*T3][ ML"]

[ML°T?]=[ML*T>]+[ML*T?]

@@ M3 MANIBIABAM VAN o HOWHAMAHEIMDZ DD I(@)HI00 YOBTWIEM.

17 m, 5

m:ﬁ af)M TVANNNGIOMIE3 M Mo My QYo BEO HOWHAMBAHMVBHB06M. GR@IMIG3
1-v

2
G20B01300W \/(1—v ) HOWHAMBHM RaO1®MAIW]B]HH6Mo.

@6IBOMHWENG B810el aldo € Gal3O MINLaIOQM AIIVIG af§® 0.

@ROLID; @3 \/(1—[‘}—]2)
[c]

[vI=[LT"]

[c]=[LT"]

2

v
V QeSQo C QOSWQo OHAWHNMaHMGHUI BGO GaldnLIQI@IMIG@ @RAI 0330)d>QJo \/(1——2)

c
af)aM alBo HOWEAMAHM Cad1®AN)RHWo OalYjo.

m
BR@IMIG3 TVAQDD: o M= ) ANE®0.
v
1-=
c
18 @3’ emoageiniloag [Y] eacwenadauad [ MLT] c

201903 eOWenMdeuad [M]

BLB®I ®I0MERHM OeWendauad [LT?]
mligomlend oewenmdauad [L]

aN®Qes 6awenmdauad {L]

SHNOB1OM 9eWenmauad [L]

0 Wos eewenmauad {L]

OHAONNBHEM DB ABHIODHD Do (@JdHI00

()= MILgllIT
4b]d]Y]
L= [MI[LT(LP - [MILNT]
[LILP[ML T [M][L][T]

@@IMIE3 MANIRISBAN AVANIIG: Jo HOWHANBAHEMBZ DD Ia)BH000 YOR1WIET .
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