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(a) Physical quantity:

Def. Anything that can be WW&MQA«
along with a W!’\Xt ..... is called physical quantity.
Example table:

Measuring
device/equation
Trundle Wheel,

Pedometer,
Measuring tape,

Metre rule, Vernier
caliper, Micrometer
screw gauge)
Top pan balance,
lever balance

S. No. | Physical quantity | symbol | magnitude S.I. unit

Length Lx,ds,h metre (m)

Mass 45 kilogram (kg)

metre /second
(ms™)
Current 2 ampere (A) Ammeter
Charge 0, q 20 coulomb (C) Electroscope
Acceleration a 60 m s a=(v-u)/t
Resistance r, R 2 ohm (Q0) Ohm meter, R=V /1

. . Qo «— Wovk o (F(J) — Pacdid
Categories of physical quantities: VQ(XD‘( Moment = CF')L d} - Pex C,QM,

Two categories

Scalar Vector

speed 30 Speedometer

Def.:  Physical quantities which  need Def: Physical quantities which need

\

MARGN VY \l... only for complete N y Q.. as well as
representation are called scalars. d\lf Q.Jlm for complete specification

Example: length, distance, mass, time, speed, are called vectors.
area, volume, density, work, all types of
energies,  power, pressure, frequency,
wavelength, intensity, amplitude, voltage (p.d.),
electric charge, electrical resistance, half-life

afe toa cuwend, eiems, voun

Example: displacement, velocity, acceleration,
Force (weight), moment of force (torque),
gravitational/electric/magnetic field  strength,

momentum, impulse, eleetrie-eusrent etc.

Types of Physical Quantities:
Two Types

Base Quantities Derived Quantities

(b) Base Quantities:

Example: Thon Ove  <evén 1w nml-
§)
S. No. | Physical quantity | symbol S.I. unit

Measuring
device/equation
Measuring tape,

Metre rule, Vernier
caliper, Micrometer
screw gauge)
Top pan balance,
lever balance

Time second (s) Stopwatch

Length metre (m)

Mass kilogram (kg)




Electric current

ampere (A,mA)

Ammeter

Thermodynamic
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kelvin (K) Thermometer

Temperature
Amount of
substance
Luminous
intensity

mole (mol)

candela (cd)

(c) Derived Quantities:

Def. Physical quantities which are the P‘deWZx ;q}\AObQ\/\k (_/’0\)]0> or union of

product and quotient of base quantities are called derived quantities.

Examples:
(i) Product:

Volume = RxWaf
PRao. Lxw

C\\N%z: & - 1t

(ii) Quotient: ( RoJio)
%PQ_QA oy

Dickdmly,
Ta

(iii) Union of product and Xuotient:
acceleration (a) density (p)

a- N - 4% P . m

—_—

nE

m(m.
At?

(d) Significance of SI units:

1. To identify a physical Quantity: SIis a stia[ndard set by the authorities and is recognised
all over the world. All physical quantities are measured in the SI units. For example,
(i) Rs. 80/ kg identify the physical quantity. ... DYO\AES
(i) Rating written on an electric iron is 220 V and 5 A. So “V’ represent P 'd/ \mmﬁg

and ‘A’ represent .. QA‘NQ/‘(\L
(iii) m s represent . %PZQ.d / \/Q,Q.QCﬁQ

(iv) N represent .. FOT ce.

needed for its proper working.
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2. To check the homogeneity @D of physical equations: M.Se.(Physics), MCS, A(/IBA-IT, B.Ed )

An equation is said to be homogeneous if all the terms used in it has MIS, DCE, D AS/400e(IBM), OCP(PITB)
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the same unit. For example,

s = ut + (%)at M%L{
S, I,t, a

RBoe &5 —2
c,t
Derived By->2

w, &
Teime %%—
<, Ut, —\9-:0\*{

Phusical Bty — Y
PR 69

Roge &% — A
B
Deved By 3
P> & 8
1. Only homogeneous equation is correct and is valid.

2. In homogeneous equation, the balancing of base units provides a means of finding the
units of an unknewn quantity.

Example: Show that pressure + (%)(density) % (speed)* = constant is a homogeneous and
find the base units of the constant.

2 -\ T2
Pregawle : P. E.. Wa L_M= R ©
~ T2

L oo

2 —

%OC.OYW 9‘0"&0 Pog Lot urd i
(g 7€)

A ™ - _ o~
Lo, (Ramcmg‘f: L‘ZWX‘”‘S) B

. There may be some equations which are homogeneous but still incorrect if,

(a) a term is added or deleted S=Uk ~ Ji afr + vt

........ q, UE”\’E*J\?—Q\*}’%\’E‘A&"W
% - Ub+ é— O\tL

lo =

(b) a co-efficient of a term in an equation is modified




Q.1. The elastic potential energy E is given by
- 2 ~2 3
E = Cp“g°Al,

where p is the density of the metal,
g is the acceleration of free fall,
A 1s the cross-sectional area of the wire
and C is a constant.
Determine the SI base units of C.

C- < E = _CE)@_——
Pz%"APg PEnl
Q m g 2> ('Y‘}
U&%m *) O 2 () (Y

=mams

0

v - -y
E@Q_ m6+2+2+3 3

Q. 2. The time T for a satellite to orbit the Earth is given by

where R is the distance of the satellite from the centre of the Earth,

M is the mass of the Earth,
and K is a constant.
Determine the SI base units of K.

2
_ KK >
;—r’ M

K:QE%’Q(/S

(f) Prefixes (Multiples and submultiples of 10)
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ﬂ~'lﬂw

F)(0) =naid) |
E ﬁgﬂ% M) = %m

A—> m? A
P—)-—V’:l%m
%A; me
, »m

(0. 2(a)/9702/23/0/N/13}

-

(0. 1(b-ii)/9702/21-22/0/N/13} — [3 marks]

— [2 marks]

Evalndz Prefix

Notation Value

deci 16"

i) (\oSG\)(t'EQ'p)

& Q?f &)()4 C) (ND

centi 162

(Y (o)

&P (£d)

milli 52

_ (1 (N0 (i

micro 1o =6

U 5’) (o)1)

Qe 5™ (1)
QDFQ) (16' ) nano '_q

l 0 pico 10

\0

3

l 0..13 kilo \0

26 mega log

= 10 4

giga \0
tera \ 0\1
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Q. 1 Give an SI unit and an estimate of the magnitude of each of the following physical quantities.
(Marks will be awarded for the correct order of magnitude of each estimate, not necessary for its
accuracy).

Physical Quantity Magnitude unit

the weight of an adult

the power of a hair drier

the energy required to bring to the boil a kettle full of
water

the resistance of a domestic lamp

the wavelength of visible light

Mass of a cricket ball

Q. 2 Make reasonable estimates of the following quantities.
(a) mass of an apple

(b) number of joules of energy in 1 kilowatt-hour
number =
(c) wavelength of red light in a vacuum
wavelength =
(d) pressure due to a depth of 10 m of water
pressure =

Q. 3 Make estimates of the following quantities.
(a) the speed of sound in air

(b) the density of air at room temperature and pressure
density =
(c) the mass of a protector
(d) the volume, in cm?, of the head of an adult person
Q.4 Make reasonable estimates of the following quantities.
(a) the frequency of audible sound wave
frequency =
(b) the wavelength, in nm, of ultraviolet radiation
wavelength =

(c) the mass of a plastic 30 cm ruler

(d) the density of air at atmospheric pressure

Q. 5 Make estimates of the following quantities:
(a) Length of a car (b) diameter of a hair
(c¢) diameter of an atom (d) diameter of a nucleus
(e) mass of an adult human
(g) Volume of a pea

(i) The temperature of the human body
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l(g) Estimation (AIlSWCl'S) MIS, DCE, D AS/400e(IBM), OCP(PITB)
Q. 1 Give an SI unit and an estimate of the magnitude of each of the following physical quantities.
(Marks will be awarded for the correct order of magnitude of each estimate, not necessary for its
accuracy).

Physical Quantity Magnitude unit

the weight of an adult W Tg\ 6,) (q'%l\ 585 to 980 N

= V1

= (220)(1-3+¢2)
the energy required to bring to the boil a kettle full of
water Q= ™MC AP+ (1) U200)(100 ~25)

1 z
the resistance of a domestic lamp P- %‘# €o =(2_2£) 240 to 960

the power of a hair drier 400 to 1000

7500 to 315000

the wavelength of visible light v > R 400 to 700 x 107
YUpprma “Toonr

Mass of a cricket ball | 50% W '200% s WA kg

Q. 2 Make reasonable estimates of the following quantities.
(a) mass of an apple 1o 2008
mass = allow 50 gto 500 g [1]
(b) number of joules of energy in 1 kilowatt-hour | R W& = (1 Cwow) (WY(602608) = 2% w3
number = allow 3M Jto 4M J [1]

(c) wavelength of red light in a vacuum "7 )9 i~
0 2 wavelength = allow 600 to 800 n m [1]

(d) pressure due to a depth of 10 m of water g\
SO 3(pres?ure = allow 5 x 10* to 5% 10° Pa [1]
{O. 1/June 2002/9702)

Q. 3 Make estimates of the following quantities.

(a) the speed of sound in air 22 h AYome !
speed = allow 100 ms™ t0 900 ms™ [1]

(b) the density of air at room temperature and pressure
density = allow 0.5 kg m3 to 1.5 kg m>[1]

(c) the mass of a protector o % Lo
8 mass =5t0o 50 g [1]
(d) the volume, in cm?, of the head of an adult person
volume = allow 2 x 103 ¢cm? to 9 x 103 cm?® [1]
{O. 1/June 2005/9702)

Q. 4 Make reasonable estimates of the following quantities.
(a) the frequency of audible sound wave
frequency = allow anything in the range 20 Hz to 20 kHz [1]
(b) the wavelength, in nm, of ultraviolet radiation Nlo® = 1o mg‘i ~ 10N™
wavelength = allow anything in the range 10 nm fo 400 nm [1]

(c) the mass of a plastic 30 cm ruler
25 Koﬂ mass = allow anything in the range 10 g to 100 g [1]

(d) the density of air at atmospheric pressure
density = allow anything in the range 0.1 kg m to 10 kg m> [1]

(@) NMesg, 'I? wosdo ~dlt Yok = Seo K Qo /0. 1/June 2008/9702;

Q. SMake estimates of the following quantities:

(a) Length of a car 4m (b) diameter of a hair 5x10%m

(¢) diameter of an atom 3x]10"m (d) diameter of anucleus_ 6 x[10-"> m

Qv
(e) mass of an adult human 55 to 95 kg (f) The diameter of a pencil _0.5to 1 cm

() Volume of apea _ 0.5 cm? (h) The speed of a jumbo jet_ 220 m s!

(i) The temperature of the human body 310 K (j) The height of ceiling in a room 2.5-3.5m
)
37%¢ 9k uft
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Which of the following is not an SI base unit
(Systeme International Units)?

A Kelvin (K) (B)coulomb (C)

C second (s) D Ampere (A)

Which of the following quantities do not carry
any units?

Refractive
A Index Impulse
B Electric Electric field
potential strength
C Strain Power/
Energy
Refractive .
Strain
@ Index

What is the special name given to the unit of
electromotive force of a battery, and what are the
base units of electromotive force? \/ =

@v.kem’ At ey Ghad
T

BN, kgms™ :

CN,kgm?s3 A’ 1t

DV, kgms? - (EQ\VY\SQ)O"‘) L
VA S pamAS

The electrical power, P dissipated in a resistor of
resistance R when a current / passes through the
resistor is given by P=FR. How may R be
expressed in base units?

AA’kg'm?s’ B kg m?s? A
Crem’s?A? 2 2 “2DWA?

m A S
Which of following pairs of quantities are

both scalars? (y e C
A sp(%eéd, vel \}:lty current, charge
C pressure, force

@electrlc potential, work

The Young’s modulus of a material £ is given by
. Fl—
E=(F/A)/(e/] AP
Where ~n

F = force exerted on cross-sectional area 4 of the
material.

e = deformation produced (an extension or
compression)

[ = original length of the material.

E possesses a unit similar to

A work

C energy

Which is a pair of SI base units?

A |ampere [% |joule D
B | coulomb T |second B
(C) | kilogram B |kelvin R
D | metre newton 'D

If p is the momentum of an object of mass m,
then the expression p?> / m has the same units as
A acceleration @energy

9.

10.

11.

12.

13.

14.

15.

16.

17.

When a beam of light is incident on a surface, it
delivers energy to the surface. The intensity of

the beam is defined as the energy delivered per

unit area per unit time.

What is the unit of intensity, expressed in SI base
units?
Ckgs? (Dkgs?

Akgm?s!
Which of the following definitions is correct and
uses only quantities rath@% 0Ll}an units?
M 2
A Density is mass per cubic metre”<
B Potential difference is energy per unit curren,f. R
Pressure is force per unit area.
D Speed is distance travelled per second.®

Bkgm?®s™

Which of the following statements is false?

@A homogeneous equation is a physical correct
equation.

B The principle of homogeneity of an equation
cannot determine the value of a unitless constant
in an equation. v

C For an equation to be physically correct, it must
have dimensional consistency.

D The principle of homogeneity of an equation ef
an—equation cannot discriminate between two
quantities having the same units(e.g. lgngth of
pendulum string, radius of pendulum bob).

Which of the following has different SI units from
the other.

A stress X strain B stress / strain

C potential energy per unit volume

oment of a force
%)

/ =
The unit of strain are €= '%‘L‘,\ - l
A mass / (length x time?) B (length)™!
C length 0 units
- F. &

What is the SI base unit of pressure? A

Akgms? QE%) (m EY) B kg m? s
kgm's? T2 o D kg m? s~

= m

.A sphere of radius ‘»” moving with a velocity ‘}”

under steamline conditions in a viscous fluid

experiences a retarding force, given by F = KrlV,

where ‘K’ is constant. The units of ‘K’ are K~ F

A

Akgm?s! md? Bkgs'm' 4v
Ckgm?s?  (m)(meD) D kg m s~
= m! §l

which one of the following pairs of electrical units
are the units not equivalent?

Als; W BJICh;V
@A st C DNéc‘l;Vm‘1

. . AXW o laép?‘-nf
What is the ratio Tum /1 Gm ? 7,9 =10
A 103 B 10° C 10" @10'15
Note

For formulae see back side of this work sheet

C force D impulse
L 2
P> _ (o). wfv . mv
m "~ o o é = Cinelit Qn@fﬁn




Formulae

1. Refractive index:

Refractive index = speed of light in vacuum or air
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; n=c/v

speed of light in any medium

2. Impulse: Impulse = (Force)(time) = Change of momentum ;0 FAt=m®mv-u)
3. Electric Potential: Electric Potential = Work done / charge ; V=W/Q

4. Electric field strength:  Electric field strength = Force / charge = P.d/ distance ; E=F/Q =V /d
5. Strain: Strain = extension / original length ; e=e/l

6. Stress: Stress = force / cross-sectional Area ; o6=F/A
7. Moment of a force: Torque = (force)(perpendicular distance) ; 7= (F)(d)
8. Momentum: Momentum = (mass)(velocity) ; P=my
Answer grid:

O.No. |1. |2. |3. |4 |5 6. [7. [8 [9. [10.]11.]12.]13.]|14. |15.|16. |]17.
Answer

Paper 2 (Structured theory) :

1. For each of the four concepts listed in the left hand column, place a tick by the correct example

of that concept in the appropriate box.

Concept
A base quantity mole length \/
A base unit coulomb ampere \/
A scalar quantity  torque velocity
A vector quantity mass weight

Complete following table to show each quantity and its unit.

[4]
kilogram
volt
kinetic energy v
density

[4]

quantity unit
speed
ms’!
density P: m E% rYT3
N TP € N T

(a) With the aid of an example, explain the statement “The magnitude of a physical quantity is
written as the product of a number and a unit”.

(c) Write down an equation which is homogen

vE| + 2l

VR4 1
1]



CIE Questions on Physical Quantities and Units
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A cylindrical tube rolling down a slope of inclination 6
moves a distance L in time T. The equation relating
these quantities is

a2
L{3+=—|=QT?sing
P
Where a is the internal radius of the tube and P and Q

are constants.
Which line gives the correct units for P and O?

P 0
A m? m?s?
(B) m? ms
C m? m’s?
D m’ ms™

{0.4/Nov. 2011/9702/11}

A ampere, degree Celsius m% e, Kelvj
C coulomb, degre¢Celsius D coulomb. Kelvin
{Q.1/Nov.2005,June 2002/9702-1}

Which pair of uni%are both SI base units?

The prefix ‘centi’ indicates x 10 Which line in the

table correctly indicates the prefixes micré), nano and
: c\2L T 5
1co? \o 0 (o

x 10712 x 107 x 10

A nano Micro pico
B nano Pico micro
@ pico Nano micro
D pico Micro nano

{0.2/Nov.2005, Nov 2002/9702-1}

Which quantity is measured in electronvolts (eV)?
A electric charge B electric potential
nergy =N D power
.1/Nov. 2011/9702/12
BV =w =1 Q)({\% =W {e enerd }
Which group of quantities contajns only vectors?
A accelere}fion, d'ﬁpla\éemem sp%ed

B acceleration, work elect{}c field strength
@is&a&ment, fﬁ’f\{e’ velocity

D power, electric tield strength, force

{O.1/Nov. 2011/9702/13}

To check calculations, the units are put into the
following equations together with the numbers.
Which equation must be incorrect?
Aforce=300J/6m  (B)power=6000Jx 20s
Ctime=6m/30ms"' Dvelocity=4ms?x30s
{O.1/June 2011/9702/11}

Which of the following definitions is correct and uses
only quantities rather than units?
A Density is mass per cubic metre.
B Potential difference is energy per unit current.
ressure is force per unit area.
D Speed is distance travelled per second.
{0.2/Nov.2004/9702-1}

When a beam of light is incident on a surface, it

delivers energy to the surface. The intensity of

the beam is defined as the energy delivered per unit

area per unit time. What is the unit of intensity,

expressed in SI base units?

Akgm?s! Bkgm?’s® Ckgs? @kg s
{0.3/Nov.2004/9702-1}

9.

10.

11.

12.

13.

14.

15.

16.

17.

Which of the following could be measured in the
same units as force?

@energy / distance
C energy / time

B energy x distance
D momentum x distance
{0.2/June.2004/9702-1}

The notation ps is used as an abbreviation for a
certain unit of time.
What is the name and value of this unit?

name value
@ microsecond 10 s
B microsecond 1035
C millisecond 10 °s
D millisecond 103s

(0.3/June.2004/9702-1}

A student measures a current as 0.5 A. Which of the
following correctly expresses this result?

A50mA BS50MA, C500mA D 3500MA
SUXGS Gy {0.1/Nov.2003/9702-1}
= 0-05A S 000000 0t l?gfi)oco'S/-\

The momentum of an object of mass m is p. Which
antity has tehsame base units as p*/m?

@&gy B force Cpower D velocity
{0.3/Nov.2000/9702-1}

The unit of work, the joule, may be defined as the

work done when the point of application of a force

of 1 newton is moved a distance of 1 n&etre in the

direction of the force. ™ =) = (ML)

Express the joule in terms of the base units of mass,

length and time, the kg, m and s.

Akgm'sg? Bkgm?s?

Ckgm?s’! Ckg s?
{0.2/June.2003/9 7({2—1 }

Which formula could be correct for the spg\eil v of
ocean waves in terms of the density p of sea water,
the acceleration of free fall g, the depth 4 of the
ocean and the wave length 3 2

mg
@V = \/g)' :1(m§1>(M'):(m§')z= msF‘B V/: \/g/h

Cv=1p h Dv=+gp
m{‘ Rﬁm‘?‘g@\sg;:o 5

bk {0.3/June.2002/9702-1}
- m=2 S’*\

Which of the following is a base quantity with its
correct S.I. unit?

Quantity Unit
@& Current v/~ IN%
B Mass v/ GX R‘a
C Temperature v~ °Cx K
D weight x Nx

{0.1/ Nov. 2001/8702-1}

Four physical quantitiesP, O, R and S are related by
the equation P =0 — RS. Which statement must be
correct for the equation to be homogeneous?
A P, O, R and S all have the same unitsx
B P, O, R and S are all scalar quantities.x
@The product RS has the same units as P and Q.
D The product RS is numerically equal to (Q and P)
{Q.1/Nov. 1999/9243/1}

Show that Pressure = density x (speed)® s
homogeneous equation. {Q.1 (b)//June 01/8702-2}




(Q; Which of the following quantities do net carry
any units?

n= Mt _ 1 [P =noed (B
W9¥ A Refractive Impulse A Hin - (\k%m§13(33
o N Index N P = ®gm g
— B Electric Electric field -
- potential strength £) y_.W _ F a E-F - ma
C Strain(£ ) Power/ B177a T & It
R Energy (v N\ /7 '\ L, "1\
@ Refractive Strain - "':V h— - KQ)U“SJ
Index ro 4 21N £ (A) (L)
= mse m) N
DB - Ye_z()‘]nmf\"‘g~3
- YED(\TYQ\— A3
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C -1 =
(= [l
— — L
t
ol = L]
t t
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S
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Which of the following has different SI units from
the other.

A stress x strain B stress / strain

C potential energy per unit volume
D Moment of a force

(£ (&) =GB -

-i CR > .—l '—')_.
TY\@ (epnd’ <m> gy 1762

= [ cd) = Eme() = Rgms®

= ldam'b

which one of the following pairs of electrical units
are the units not equivalent?

AJst wv' BJC: Vv~
©As!; C DNé'l;Vm‘l\/-
Powser. . P - -\% (¢ &=1¢t
N T C = (A
Y
Ve @ Elechic Gld Gt (©
T = v = N
V- %« E a <
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A cylindrical tube rolling down a slope of inclination 6

moves a distance L in time T. The equation relating
these quantities is

a2

i 34— |=QT % ¢sing
P

Where a is the internal radius of the tube and P and O
are constants.

S 4+

/

AT Srng

N

m g2

—

oL
P

/

L) (M)
oo [ m*>

(<)

m

To check calculations, the units are put into the

following equations together with the numbers.

Which equation must be incorrect? s

A force =300J/6mv" B power = 6000 J@20 s

Ctime=6m/30ms’ D velocity=4ms2x30¢]
{O.1/June 2011/9702/11}

nNe 300 NH

E A
vV~ v
N = SN

P W

—

t
) \/
Fowet = >0 C




VS : : :
b o] The momentum of an object of mass m is p. Which

quantity has tehsame base units as p*/m?
(A)enrgy B force C power D velocity
(0.3/Nov.2000/9702-1}

) 2’ L 2
Pl Q\(\\D MmN ey

—
— —_—
— —

el ™ pes )
- v (Eve
= Loy ( 1)

9@,\(’} Show that Pressure = density x (speed)* s
homogencous equation. {Q.1 (b)//June 01/8702-2}

e
, _ F o~ oma (R
L H 'é ' Pf Q/@&U\.{Q - P A —A = ey
= Ry aiat &5)

RuS, £ VT . LBICY -_@@(mg’f

=(F)AE) - S
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ERRORS AND UNCERTAINTIES (Page 1)

Akhtar Mahmood (0333-4281759)
M.Sc.(Physics), MCS, MBA-IT, B.Ed.
MIS, DCE, D AS/400e(IBM), OCP(PITB)
teacher 786@hotmail.com

When asked to determine the resistance R of a
given conductor from 6 sets of voltage V' and
current / readings, student A plotted V" against /
and obtained the gradient of the plot while
student B found R by averaging 6 sets of (V, 1)
readings. Which of the following statements is
correct?
(A) Procedure taken by student A will only reduce
random errors computed for R.
(B) Procedure, taken by student B will only reduce
the syst[‘éma'{ﬁc errors in finding R.
rocedure taken by student A reduces both
systematic and random errors.
(D) Procedure taken by student B is basically the
same in effect as taken by student A.

Which of the following experimental techniques
reduces the systematic error of the quantity being
investigated?

(A)timing a large number of oscillations to find a
period (fandom o)y,

(B) measuring several antinodal distances on a
standing wave to find the mean internodal
distance.Cvomdon vior) |, /A\ a/ B\

(C)measuring the diameter of a wire repeatedly
and calculating the average. ( yondon <vior{,

(D) Adjusting an ammeter to remove its zero error
before measuring a current. (eygtendre =),

When comparing systematic and random errors,
the following pairs of properties of errors in an
experimental measurement may be considered:

repeated measurements. (&ugendic)
Which properties apply to random errors?

A)P1,Qi Ry B)P1,Q2, R

P2, Q2. Ry (D) P2, Q1. Ry
Which experimental = technique reduces the
systematic error of the quantity being
investigated?

adjusting an ammeter to remove its zero error
before measuring a current (gyge~dic)

(B) measuring several internodal distances on a
standing wave to find the mean internodal
distance ~Cvando)

(C) measuring the diameter of a wire repeatedly
and calculating the average ( vandow)

(D) timing a large number of oscillations to find
aperiod (Yando™)

A micrometer screw gauge is used to measure the
diameter of a copper wire. The reading with the
wire in position is shown in diagram 1. The wire
is removed and the jaws of the micrometer are

P1 : error can possibly be eliminated (Sasendic)
/P, : error cannot possibly be eliminated (Rndo-)
Q1 : error is of constant sign and magnitudé sede~d
Q2 : error is of varying sign and magnitude (#wdo-|
R1 @ error will be reduced by averaging repeated
measurements ( Rexdow)
Rz : error will not be reduced by averaging

=

PegR

10.

Py

closed. The new reading is shown in diagram 2

[ SRoore Sl 215 Thimble H
| ;

l 10 q {
‘ 2.8mm 5 qXO’D\c‘o.Oroq

| n

Diagram 1 T3.540-09= 2-59Amm
--'/-/ _II

;I 0 20 WYy o-0l ;:C‘\' 61 Unad
| _ =15 :;

l 10 o.‘

Diagram 2

dard® = 2-99~ 0-\4=2-USmm
What is the diameter of the wire?
(A) 1.90mm
(C) 2.59mm

2.45mm
(D) 2.73mm

Which of the following recorded measurements of
a physical quantity has the greatest percentage

uncertainty? gzxo= | %x\oo z

(A) Q43+ 1) g (B) (76.4 + 0.2) mm

(C) (22.43 £0.01) s Z2Lnwe @ (36.4 + 0.5) mA
= /, g"—iy\'\tw: \"37/

The resistance of an unknown resistor can be
found by formula R=V/I.

The voltmeter reading has a 3 % uncertainty and
the ammeter has a 2% uncertainty.

What is the wuncertainty in the calculated
resistance?
(A) 1.5% B)5 % ©) 3% (D) 6%

A thermometer can be read to an accuracy of

+ 0.5 °C. This thermometer is used to measure a
temperature rise from 40 °C to 100 °C.

What is the percentage uncertainty in the
measurement of temperature rise?

(A)0.5% (B)0.8%  (C)13% (D)1.7%

In an experiment, the length and breadth of a
rectangular card was found to be (64 = 2) mm and
(47 = 1) mm respectively.

The uncertainty in the area is at most

(A) 75 mm? (B) 150 mm?

(C) 100 mm? (D) 200 mm?

An experiment is done to measure the resistance of a
wire.

The current in the wire is 1.0 = 0.2 A and the potential
difference across the wire is 8.0 £ 0.4 V.

What is the resistance of the wire and its uncertainty?
(A) (8.0+02)Q

(B) (8.0+0.6) Q

C)yB+1HQ

D) 8+2)Q

18




11.

12.

13.

14.

15.

16.

The dimensions of a cube are measured with
vernier calipers.

30 mm

<—>A/3(')mm
30 mm

The measured length of each side is 30 mm. If
the vernier calipers can be read with an
uncertainty of £ 0.1 mm, what does this give for
the approximate uncertainty in the value of its
volume?

(A)127% (B)0.3 %

©13% ([D)1%

The diameter, height ‘and mass of ‘a given
cylinder are found to be (3.6 £0.1) cm, (2.8 £
0.1) cm and (56 * 1)g respectively. The density
of the cylinder can be quoted as

(A) (1.97+£0.22) gcm™

(B) (1.9+0.2) gcm™

(C) (2.00 £ 0.22) g cm™®

(D) (2.0£0.2)gcem?

In an experiment, a radio-controlled car takes
2.50 £ 0.05 s to travel 40,0 0.1 m.V= £ «[4+4)[¢)
What is the car’s average speed and the
uncertainty in this value? ¥ = L;j—'s‘l’)i b+ ‘;_‘;f][‘éos_ﬂ
(A) 16+ 1ms!

(B)16.0+02ms!
©)16.0+04ms" (D) 16.00+0.36ms’

Vzlg-o & 0-36 g
V=160t o-hyms
In a simple electrical circuit, the current in a
resistor is measured as (2.50 = 0.05) mA. The
resistor is marked as having a value of 4.7 Q +
2%. 8xwd's 2% pp = T Fs 8Ty 4 (B0
If these values wer€ used to calculate the pg%\
dissipated in the resistor, what would be the
percentage uncertainty in the value obtained?
(A)2% B)4 % @6 % (D)é(%)
= 2[002)+ 2] W) T8,
A student makes measurements from which she
calculates the speed of sound as 327.66 ms '.She
estimates that her result is accurate to £3 %.5%xw=3
expressed to the appropriate number of
significant figures? &V = 2 = 5L = 3,
(B) 328 ms™!
So 227.66me G he rnoawesh 10
V= 320"“?

Which of the following gives her result
3 [N\
1 v
A) 327.7 ms A2 Frgme
330ms™ on 428 Aav=io (D) 300ms!
The power loss P in a resistor is calculated

Using the formula épﬁ Koo = 2( 8 Yo +(88 Yoo
/_3\_.;,..7{\00: 2'/ P= VZ/R :'2(3'/,)'\'9-'/
B xwo = 27, = %Y

he uncertainty in the potential difference V is
3% and the uncertainty in the resistances R is
2%. What is the uncertainty in P?

A)4%  (B)7% ©)8% D) 11%

17.

o

18.

19.

20.

21.

The following are the readings of a travelling
microscope when the cross-wires are aligned at
opposite ends of a diameter of a capillary bore.
Ri=(21.14+0.01) cm
R2=(20.98 £ 0.01) cm
What is the maximum percentage uncertainty in
the area of the cross-section of the capillary bore?
A)13% B)25%
O 18% (D) 29 %

Using a micrometer, the diameter of apiece of
wire was found to be (0.15 = 0.01) mm. The area
of cross-section of the wire may be quoted as

(A)0.01767 % 0.00236 mm? 244~

(B) 0.0176714 + 0.002356 mm>U%-

(C)(1.76 £ 0.24) x 10 mm*

(0.018 +0.002) mm? &8

The wall thickness of a cylindrical glass tube is
determined by measuring its external and internal
diameters with the help of vernier calipers. If the
readings obtained are (27.23 + 0.01) cm and
(24.154 0.01) cm respectively, the wall thickness
of the glass tubing is
(A)3.08 £0.02 cm

(C)3.08+0.01 cm

(B) 1.54 £ 0.02 cm
(D) 1.54+0.01 cm

A student finds the density of liquid by measuring
its 'mass and its volume. The following is a
summary of his measurements. "9 :Q7or~2c)) )
Mass of empty beaker =20x1)g-= gotza
Mass of empty beaker + liquid =(70£1) g

Volume of liquid =(10.0 £ 0.6) cm?

He correctly calculates the density of the liquid as
5.0 gcm?, ol - ot RV o AP 2 6k

! .o™ .V .
What is the uncertainty in this Value.§ v S0

(A) 0.3 g em? (B)0.5gem® AP=0'5
(©) 0.6 gcm™ (D) 2.6 gcm™

A student uses a metre rule to measure the length
of an elastic band before and after stretching it.
The lengths are recorded as
band before stretching, Lo, = 50.0 + 0.1 cm
band after stretching, L;=51.6+0.1 cm.
Determine
(a) the change in length (Ls - L,), quoting your

answer with its uncertainty,
Le~Lo =(51:6~S0-0) + (0-1 +01)

(Li-Loy=..1:6.%.0:2. . em[1]
(b) the fractional change in length, (Ls - L)
_$_L' '-'LO = -6 =70"032 Lo
Lo SD'D

fractional change = 1]
(¢) the uncertainty in your answer in (b). A( '-SC_L")
0

Le~ Lo [N
Olsts)  albtel) AR
Le— Lo Le~ Lo °
Lo
alsgs) 02+ g
0 022 16
Lo~ Lo = . 00
n(kelk) = o ool

uncertainty =

1o




@.7)  The resistance of an unknown resistor can be
found by formula R=V/I.
AN yi00= 27/ The voltmeter reading has a 3 % uncertainty and
v the ammeter has a 2% uncertainty.
DL xoo= 2 / What is the uncertainty in the calculated
T resistance?

A)15%  (B)S%  (©3% D)6%
B. N
I

gimN:;@%yw +(§%yw
_ 2 o+ 27

- s7

Q g) A thermometer can be read to an accuracy of
+.0.5 °C. This thermometer is used to measure a
RAb=+o-5¢ temperature rise from 40 °C to 100 °C.
What is the percentage uncertainty in the
measurement of temperature rise?
(A)0.5% (B)0.8%  (C)1.3% @ 1.7%

@l: Lo.o '3.'.0'58
0, —1ov-0 £ 03¢

0 - L\oo-o-—hmo}i (O—S+0'§)

@ ’ q) In an experiment, the length &nd breadth of a
ectangular card was found to be (64 + 2) mm and

%47 + 1) mm respectively.

The uncertainty in the area is at most

(A) 75 mm> B) 150 mm?
(C) 100 mm> 200 mm?
A HK
pA . o os BE
T - &
L
L = 9—_ 4+ —
coty  SW 1T
NA = 19 %

Bk QA st e o AxF




An experiment is done to measure the resistance of a
wire. '[
The current in the wire is 1.0 + 0.2 A and the potential

difference across the wire is 8.0 £ 0.4 V=V
What is the resistance of the wire and its uncertainty?

(A) (8.0+02)Q R. v
(B) (8.0+0.6)Q - ”f
Y(8+1)Q
(8:1:2)9 R- N ov, 4 AU (l)
T ~ T1TNMNT
R - &0 *(0_"1_ L o2 (B0
Yoy @ opy (Y3} 10
[l ¥ \ o O 4
= %6 21
R=-@ax2n
The dimensions of a cube are measured with
vernier calipers,
@\ ' \.\\ ] =Y Iy
4 L. = 5600 & O:'lMm™M
30 mm
o 3
YV o L
—— %40 mm
30 mm X\p0 = T
The measured length of cach side is 30 mm. If
the vernier calipers can be read with an yd PPN
uncertainty of £ 0.1 mm, what does this give for =301 )\DO
the approximate uncertainty in the value of its 360
volume?
(A)127% (B)03% (C)13% ‘1%

v/

The diameter, height ‘and mass of a given

G\x D/) cylinder are found to be (3.6 £0.1) cm, (2.8 *fd=z 2b6t0-levy

0.1) cm and (56 + 1)g respectively. The density
of the cylinder can be quoted as A =2.2%£0-1em,

(A) (1.97+0.22) gem? = 56+\8
(B) (1.9+0.2) gem™ "
(C) (2.00 % 0.22) g cm’? pf =0
(D) (2.0 £0.2) g cm™ V ~ER
) - M1 (p ™M - Um
~(gY R dl% ~d R

p. _4m if‘%_{\ﬂ 2(&d) + A8 timm
~d R L R IR R
N f. pr A\ r A . a
e Ry D
(3"“3{3'6’)1(‘2'%3 56 ( 2.6 2 'g ) }I.') /a.l'\lf'\ ’a'\
M) (36 (25

(I

—

o- 22ﬂcﬁﬁ

%Mx_lﬂa&w ool

in L 24

\

oD acwz
A < U




&' l'?.) The following are the readings of a travelling
microscope when the cross-wires are aligned at
opposite ends of a diameter of a capillary bore.

Ry =(21.14+0.01) cm

R>=(20.98 +0.01) cm
What is the maximum percentage uncertainty in
the area of the cross-section of the capillary bore?
A) 13 % (B)25 %
(C) 18 % (D) 29 %

R, £ e Y4 00l G

/<
cl: 2 1Y~ 20:38) & (0:011 0:0))
l d= Ir6* 002w

Ry Ry = 20-98 T 0-0\en
)
A: T O
4 e 2 257/
D -~ 2( 0-0 =
Shan - 2 (Yo = 2( &2 )0 =23

dﬁ%“"gt 0:0lom

R

BN

The wall thickness of a cylindrical glass tube is
Q . 101) determined by measuring its external and internal
diameters with the help of vernier calipers. If the
readings obtained are (27.23 = 0.01) cm and
(24.15 £ 0.01) cm respectively, the wall thickness
of the glass tubing is
(A)3.08+0.02 cm B) 1.54 £0.02 cm
(C) 3.08+0.01 cm 1.54 +0.01 cm

de = 2722 T 00\t

gt': de-— Cﬂl‘
- L'27-22—2l1'15) *+ (o0-ol+ 0-0)
3:08% 0'02Cm

b: 2R 4 002 5 £ SU 4 0-0lem
2 2

[}

at




1 The volume V of liquid flowing in time t through a pipe of radius r is given by the equation

v _ aPrt

t ~ 8Cl

where P is the pressure difference between the ends of the pipe of length [, and C depends
on the frictional effects of the liquid.

An experiment is performed to determine C. The measurements made are shown in Fig. 1.1.

l:/10"‘m3s'1 P/103 Nm™ r/mm i/m
1.20 £ 0.01 2.50 + 0.05 0.75 = 0.01 0.250 = 0.001
Fig. 1.1

(a) Calculate the value of C. ~ P ’?’\1
C= ﬂ

_(L "

- (W) (2.sox\3)(o-7 X0 )

g (v20% lb‘c)(o'lso)

6= OUXI0  neme

(b) Calculate the uncertainty in C. N /%2
C AP W( DL =

C
L _ 0608 +h<o'o\ A o-0\ o o:gg\
I'OLIX[;B B 2.%0 075 1+ 20 0'250

3
AC = ©0-089x10 40-089K\0

uncertainty === 7. ..o Nsm2[3]

(c) State the value of C and its uncertainty to the appropriate numbei of significant figures.

c- (1-o4 * o009 ) W

~3
o (1. oY 0:0Q I

CA@wRS >
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MEASUREMENTS & ERRORS

SALT ACADEMY

Akhtar Mahmood (0333-4281759)

teacher 7R6@hotmail.com

1

One end of a wire is connected to a fixed point. A load is attached to the other end so that the wire
hangs vertically.

The diameter d of the wire and the load F are measured as

d=0.40 +0.02mm,
F=25.0+0.5N.

(@ For the measurement of the diameter of the wire, state

() the name of a suitable measuring instrument,

(id  how random errors may be reduced when using the instrument in (i).

toko . severad  diamdlote  almg e YonddB ol
Oﬁ:%ww}«?k OR

....................................................................................................................................... [2]
(b) The stress oin the wire is calculated by using the expression
oo AF
Cnd?’
(D Show that the value of ois 1.99 x 108 Nm=2.
L (250
(24 (o0-Wo %1y 3)?
2
G = 1.99%15 Nm
[1]

(il Determine the percentage uncertainty in o.
(BD)we = (B2 e + 2( ag)we
(O 5)[00 + ’2(0 °23100

= YQ%\

percentage uncertainty = ... % [2]




(il Use the information in (b)(i) and your answer in (b)(ii) to determine the value of o, with
its absolute uncertainty, to an appropriate number of significant figures.

AT . 2 :
AT - 2o A0 (X 2y (1.q9x10)

NG = 2. L('Xlo7
Rk Assdnle eqor mwsl be in ) 8L

NG < 2 XKW

100

-
1-84%) 6% & 2x1 0 [Total: 8]
N ' otal:
= 2.0XW TO' XAl {Q. 1/Nov. 17/9702/22}

A double-slit interference experiment is used to determine the wavelength of light from a
monochromatic source.

Yo AD o 5. =X
Q D

é%.xwo S Q%)lvﬂ'(@—)wo i (M)(oo

The following measurements are used.

slit separation a = 0.50 £ 0.02mm

fringe separation x = 1.7 + 0.1mm

distance between slits and screen D = 2.000 +£ 0.002m = )100 “'( o °2 loo 400021
2 000
What is the percentage uncertainty in the calculated wavelength? = /
A 0.1% B 1% C 6% D 10%

{Q. 5/Nov. 17/9702/21}

A school has a piece of aluminium that it uses for radioactivity experiments. Its thickness is
marked as 3.2mm. A student decides to check this value. He has vernier calipers which give
measurements to 0.1 mm and a micrometer which gives measurements to 0.01 mm.

Which statement must be correct?

The micrometer gives a more accurate measurement.

The micrometer gives a more precise measurement.
C The vernier calipers give a more accurate measurement.
D

The vernier calipers give a more precise measurement.
{Q. 4/Nov. 17/9702/23}

Four possible sources of error in a series of measurements are listed.

1 an analogue meter whose scale is read from different angles PA-VAQOF’\‘@«OV—?QMOM

a meter which always measures 5% too high Sgs}em:au.‘

a meter with a needle that is not frictionless, so the needle sometimes sticks slightly
L Pando~ exov

A ON

a meter with a zero error —— %\A&emoh'c

Which errors are random and which are systematic?

random error systematic error
A 1and 2 3 and 4
(® 1and 3 2and 4
C 2and 4 1and 3
D 3and 4 1and 2

{Q. 5/Nov. 17/9702/23}
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PRECISION AND ACCURACY

Akhtar Mahmood (0333-4281759)
M.Sc.(Physics), MCS, MBA-IT, B.Ed.
MIS, DCE, D AS/400e(IBM), OCP(PITB)
teacher 786(@hotmail.com

A series of measurements of the acceleration of
free fall g is shown in the table. Which set of
results is Precise but not accurate? Qvee4He.
/ ms

A

9.81
9.81

9.79
10.12

9.84
9.89

9.79
9.42

9,83
8.94

o P~
b0 NP

9.45
8.45

9.21
8.46

8.99
8.50
N

8.76
8.41

1,
Min

8.51
8.47

A

B

C
(D)

=

A steel rule can be read to the nearest millimetre.
It is used to measure the length of a bar whose
true length is 895 mm. Repeated measurements
give the following readings. 8”*gq"’sgq”gq'*qu%‘“’S
length / mm 892, 891, 892, 891, 891, 892
Are the readings accurate and precise to within 1
mm? 89585 3.5Q Lbek\\gtrgq'%%‘“: iy
results are accurate | results are precise
to within 1 mm to within 1 mm

No No

No Yes

Yes No

yes Yes

oA @

A student asrries out a series of determinations of

the acceleration of free fall g. The table shows the

results Avatede = Y 4u 884 .8 +U b tUReURD | L. 1<afm
d V3

g
/m

SZ
What can be said about this experiment?

A It is accurate and precise.  Precisim = Ry

B It is accurate and not precise. - H’:i;q'w
C It is not accurate and not precise.

D1t is not accurate and precise

491 | 489 | 4.88 | 490 | 493 | 4.92

A quantity x is measured many times. The number
N of measurements giving a value x is plotted
against x. The true value of the quantity is x,.

Which  graph  best  represents  precise

measurements with poor accuracy?
A B

Previce
Net oconmle

X Q‘D‘*

- .
Preuisi
b

Acedd ot
not  pedite

Neithe |
Precee |
N| nev ]
oo :

]

]

AN VAN

1
i
i
N i
1
i
]
1

—_—
Xo Lowgr X X X
ApnR
pfeci&io- "
A quantity X is measured many times. A graph is
plotted showing the number » of times a particular

value of X is obtained. X has a true value X,

ol a1 1 Ot

1.

R L

1 o Xz 1, - 1 xr1 " 1 xr

VOLUY U 24 10 DU Ltidie e 24 AAGD S A Ui Y aei oY <A ().

Which graph could be obtained if the measurement

of X has a large systematic error but a small random
error? (Reewwoeg) 1) (Prexigay M

A ®

| Rerdomegior %
u N E Syderdh afror V]
AN
x % X

C D

?&Ydowéiifof Vv El?wrdor«emf: vl

i Syderdn f«m V4 & E%SM ofer ! X

X x Xo X

The following graph is obtained when a voltmeter is
calibrated.

voltmeter
reading /V
4

ot //7
7

2 777 il
14 /
- ‘
Qo1 2 3 4 correct
Al D Rty ~ v voltage /V

Which of the following best describes the
voltmeter?

significnt | significant high High
systemati random | precision | accuracy
c error error obtained | obtained
A / /
® v /
C / /
D / /

A micrometer, reading to +0.01 mm, gives the
following results when used to measure the diameter
d of a uniform wire: [o2to2tl-olti 0l 0l - 1. 019
1.02 mm, 1.02 mm, 1.01 mrns, 1.02 mm, 1.02mm

When the wire is removed and the jaws are closed, a
reading of -0.02 mm is obtained. Which of the
following gives the value of d with a precision
appropriate to the micrometer?

A 1.0 mm B 1.00 mm
C 1.038 mm 1.04 mm
Acont dbandin = \ro\@@o'ols 1+ 038 ™M

~ . <+
Answer Grid d = @ —ws:om
S(‘) 112 3| 4|5]|6]|7
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Akhtar Mahmood (0333-4281759)

ESTIMATION & CALIBRATION CURVES  Vsc(thsics, MCS, MEA-IT. B.Ed

MIS, DCE, D AS/400e(IBM), OCP(PITB)
teacher 786@hotmail.com

What is a reasonable estimate of the diameter of
an alpha particle? HQ
@)10"5 m B10"”m C10°m DI10°m

For which quantity is the magnitude a reasonable
estimate?

A frequency of a radio wave _“" "‘3 500 pHz

B mass of an atom to 500 ug

C the Young modulus of a metal 18 500 kPa
(D wavelength of green light 500 nm

What is a correct order of magnitude estimate for
the diameter of a typical atomic nucleus?
@10™“m B10"™m C10%2m DI10*m

An Olympic athlete of mass 80 competes ina
100 m race. Eie = &™MV*= E 90')(.“'7'3‘
What is the best estimate of hlS mean kmetlc
energy during the race?

A4x107] B4 x 10°]
C4x10*J D4x10°]

What is a reasonable estimate of the average
kinetic energy of an athlete during a one hundred
metre race that takes 10 s?

A 40] B'400] C 4000] D 40000J
The diagram shows the graduations of a correctly
calibrated ammeter. When the current is zero, the
pointer is at 0.

The ammeter is accidentally readjusted so that

when the current is zero, the pointer is at X.
X 1

2345

Which calibration graph best represents the

response of the readjusted ater?
. @

angle of ]
deflection of
pointer from
the zero mark

0 =
0 current

angle of
deflection of
pointer from
the zero mark

C

angle of
deflection of
pointer from
the zero mark

0 =
0 current

angle of
deflection of
pointer from
the zero mark

0 >
0 current

The deflection of the needle of an ammeter varies with

the current passing through the ammeter as shown in the

graph.
A
deflection

of the
ammeter needle

0 >
0 cumrent
Which diagram could represent the appearance of the

scale of this meter? @

123456789

0
B
o1234567 P9
C
. 23456 7 g o

5 6 7

3 4
O\lj/\,l———‘\/\/\z/g

What is the reading shown on this milliammeter?

4 6
2 | 8

0 10

mA

current

A 2.35mA

(03.4mA

B 2.7mA
D 3.7 mA
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Measurements using CRO

Akhtar Mahmood (0333-4281759)
M.Sc.(Physics), MCS, MBA-IT, B.Ed.
MIS, DCE, D AS/400e(IBM), OCP(PITB)
akhtar@salt.org.pk

A whale produces sound waves of frequency 5 Hz.
The waves are detected by a microphone and
displayed on an oscilloscope.

What is the time-base setting on the oscilloscope?

A 0.1 ms div! B 1 ms div'!
C 10 ms div! D 100 ms div!
{Q.4/June 15/11}

A cathode-ray oscilloscope (c.r.0.) is used to display
the trace from a sound wave. The time-base is set at 5
us mm-!

/TN /TN
/ / 11cm

g
1cm
What is the frequency of the sound wave?
A 6.7Hz B 67 Hz
C 6.7 kHz D 67 kHz.

{Q25/June 15/13}
A cathode-ray oscilloscope (c.r.0.) is connected to an
alternating voltage. The following trace is
produced on the screen.

1cm1

e

1cm
The oscilloscope time-base setting is 0.5 ms cm™' and
the Y-plate sensitivity is 2 V em™.
Which statement about the alternating voltage is
correct?
A The amplitude is 3.5 cm.
B The frequency is 0.5 kHz.
C The period is 1 ms.
D The wavelength is 4 cm.
{Q3/June 14/12}

The display on a cathode-ray oscilloscope shows the
signal produced by an electronic circuit.
The time-base is set at 5.0 ns per division and the Y-

gain at 10 V per division.

What is the frequency of the signal?

A2.0x10%Hz B2.5x10%Hz
C 5.0 x10"Hz D 3.1 x 10°Hz
{Q.5/June 14/13}

A signal that repeats periodically is displayed on the
screen of a cathode-ray oscilloscope.

AN
IREENE NN
L |

%

The screen has 1 cm squares and the time base is set at

2.00 ms cm!.

What is the frequency of this periodic signal?

A 50 Hz B 100 Hz C 125 Hz D 200 Hz
{Q.4/Nov 13/11,12}

The Y-input terminals of a cathode-ray oscilloscope

(c.r.0.) are connected to a supply of amplitude 5.0 V and

frequency 50 Hz. The time-base is set at 10 ms per

division and the Y-gain at 5.0 V per division.

Which trace is obtained?

A B

L

—
—

"

NANAN AN
AT VEVEY

{Q6/June 13/11 & Q4/Nov 06}

Answer Grid:

Q. No. | 1 2 3 4 5 6

Answer C B C B D







A source of radio waves sends a pulse towards a reflector. The pulse returns from the
reflector and is detected at the same point as the source. The emitted and reflected pulses
are recorded on a cathode-ray oscilloscope (c.r.0.) as shown in Fig.2.1.

1cm

———

[1 cm

Fig. 2.1
The time-base setting is 0.20uscm=1.

(a) Using Fig. 2.1, determine the distance between the source and the reflector.

distance =

(b) Determine the time-base setting required to produce the same separation of pulses on
the c.r.o. when sound waves are used instead of radio waves.
The speed of sound is 300ms~'.

Answer Key

(a) d=vxt
t=02x4 (allowt=02x2)
d=3x10°x08 x 107® OR 3x10°x04x10°
d =240 m hence distance from source to reflector =120 m

(b) speed of sound 300 cf speed of light 3 x 10®*  ORtime = 240/ 300 (= 0.8)
ORtime =120/ 300 (= 0.4)
sound slower by factor of 10°  OR time for one division 0.8 / 4
OR time for one division 0.4 / 2
time base setting 0.2 s cm™ [unit required]




