E=l

Exam Papers Practice

1.1 Measurements in Physics

Mark Schemes

Course DPIBPhysics

Section 1.Measurement & Uncertainties
Topic 1.1Measurements in Physics
Difficulty Medium

To be used by all students preparing for DP IB Physics HL
Students of other boards may also find this useful


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Ea]

Exam Papers Practice

The correct answeris B because:

e 450nm=450x10""m
o 1nanometre is the multiplier x 107
« Thisis converted into micrometres, which is a multiplier of 107¢m
o This means the power of tenis 3 times bigger
» 1077x1000=10"m=pm
m 10°7%x10°=10"%m= pm
o So,forthe magnitude of the number to be the same, 450 must be
1000 times smaller
= 450+1000=0.45
= 450+10%=0.45
e The final answeris 0.45 x 1079 m.=.0.45 uym

pm has a magnitude of 10714 This is 1000 smaller
Als thananm.

NPONERT For the magnitude of the wavelength to be the
o same 450 must be 1000 times bigger. This gives a
value of 450 000 x 1072 =450 000 pm. not 4.5 pm
| imm s 1 000000 times bigger(x 10%) thananm. For
ICis the magnitude of thewavelength to be the same
incorrect 450 mustbe 1000 000 times smaller. 50,450 =1
as 000000 =0.00045. Therefore, the valueinmm
shouldbe 0.00045 mm and not 0.0045
kmis 1000 times biggerthanm and 1000 x 1000 x
Dis 1000 =10007° =107 times bigger than nm. So, 450
incorrect  |should be 107 times smaller = 0.00000045.
as Therefore, the final answerinkm is 0.00000045

kmand not 0.45km
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This questionis checking your understanding of the magnitudes (sizes) of
multipliers. It is easier to do this gquestion if you look at the Metric (Sl)
multipliers section on page 6 of your data booklet. It can get confusing
quickly to try to remember the different magnitudes of the multipliers.
Also, don’'t be afraid to check with pen and paper that you have
calculated the changes in multiplying or dividing by powers of ten
correctly.

2

The correct answeris D because:

e Thebaseunit of energy can be obtained from substituting the Sl base
units into the equation for kinetic energy
o KE= %mv?
o J=kg(msT)2=kgm?s2
e Now substitute the Sl base units foranswer D:
o [gllAllMIV=(ms~?) (kg m>)(m)(m) = kg (MM~ mm?) s
o Therefore, [gllpllhl[ V)= kgm?s~2
e Therefore, gohV has the same units as energy

Ais the units of [0] [g]* [A] = (kgm™S)(ms2)?m =
incorrectas (kg s |

Bis the units of [o] [A] [V] [g]' = (kg m™3) (m) (m?)
incorrectas (ms ) '=kgs?

the units of [p] [g] [A] [V =(kgm~3)(ms™2)
Cis (m) T (m3)!
incorrect as

=kgm 652

This question requires a methodical approach. You should substitute the
Sl base units into each equation, then simplify to check whether they are
equivalent to the Joule. Remember to check the addition of powers
carefully!
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The correct answeris D because:

¢ The base unit of energy can be obtained from substituting the Sl base
units into the equation for kinetic energy
o KE= %mv?
o J=kg(msT)?=kgm?s
e Now substitute the Slbase units for answer D:
o [gllPIlMIV] = (ms72) (kg m™3)(m) (m?) =kg (mm~3 mm?)s2
o Therefore, [gllpl[AI[V] = kg m?s~?
e Therefore, gphV has the same units as energy

=2

Als the units of [o] [g12 [A] = (kg m~3) (ms22m =
incorrectas kgs™

Bis the units of [p] [A] [V] [g]"'= (kg m~3) (m) (m°)
incorrectas ((ms %) '=kgs?

the units of [p] [@)[A] ' [V = (kgm™3) (m s2)
Cis (m)y N (m3)!
incorrect as
s |

This question requi_res E methodicai—ap_progch. ‘r’c;u should substitute the
Sl base units into each equation, then simplify to check whether they are
equivalent to the Joule. Remember to check the addition of powers
carefully!

Okm » O\'n MM+ n E'j. 2'5,:23: 23

1 I
S o

o < 0f £33 5 -5 =%
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The correct answeris D because:

» Therange of visible lightis about 400 - 700 nm
» Redlight has the longest wavelength of any colour of visible light
o So,/00nmis agood estimate for the wavelength of red light

with a frequency of 500 MHz (500 x 109),
this would equate to awavelengthof =0.6
m. Typical infrared wavelengths range from
780 nm -1mm so the estimated value is far
too high

Ais
incorrect as

inkg, 250 pg works out as (250 x 10‘6};(}‘
Bisincorrect = 2.5 x 1077 kg. The massof aproton is 1.67

as x 107#7 kg so the estimated value is far too
high

Cis typicalvaluesathe Young Modulus of

, rubberare usually inthe 0.001-0.5GPa

incorrect as

range so the estimated valueis far too high 4

Having a knowledge of a ranée of quantities such aslengths, frequencies,
wavelengths, expected experiment results from the SL course willhelp in
checking your answers to different questions, as you canidentify more
easily whether the answers "make sense”.
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The carrect answeris C because:

e ConvertkWhinto Joules:
o TkW=1000W =1000Js™
o Th=60x60=3600s
8 8 8
o EkWh= 9 = 1000 x 3600 = 9 3600000
28 800 000
o ————=3.2x108]
9
s ConvertjoulesintoeV:

o 1eV=1.60%x10""]

el 2x10%°eV=2.0x10%eV
6 — - S5
1.60x 1019 ~ <™ € x e
3.2x10° . ‘—_13
W:zxm eVandnot2 x 10

Aisincorrect ev.

o8 According to the rules of indices when

powers to the same base are divided then

the powers are subtracted |

1 hoJr is 60 minutes and 1 m'fglie isgD
seconds

So.toconvert from1.5kWhinto )

8 o 3000
e e
and

Bisincorrect Thr = 60 x 80 = 3600

a5
50,
8 8000
EkWh: = x3600=3.2x10%)
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and not
8 8000 160000
EkWh= 9 x60 = 3 x 104

2
Cisincorrect 3.2 x 10%is E kWhinlJoules and notineVas
as ;
the units state

Be carefulwith the indices and calculations as this is a non-calculator

28 800 000 288

T  firstdo T

(32)thenjust add ontheremaining 5 0's (32 x 109).

paper! When dividing alarge number such as

:
s

Il

le'l"i » &n alﬂ"l+l"l 63 25"23_
e"j- STT 53

Il

&m s &r'l 5*!-

M

The correct answeris C because:

" i
e Pressureisequalto P= 1

s Therefore, pressure hasunits of:

N

o % = F =Nm—2
e Newton's second law states that:

o F=ma
e The Slbase units forforceis:

o N=kgx(ms?)
» ThebaseunitsforpressurearethenNm=2=(kgms?)mZ=kgm's
e Ontheright hand side, we can combine units to give

o (kgm3)(ms?)(m)=kgm's?
¢ Thisisequaltothe left hand side, sothe correct answeris C

=2
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Ais the Nm™' on the LHS is the incorrect unit for
incorrect as pressure. Area has the Slunits of m™2

the units are correct on the LHS, but on the
RHS, the unit fordensity isincorrect. Density =
mass
Bis ——— s0, kg m~ are the Sl units for density
volume
and not kg m2. The base units then simplify
from (kg m=2)(m s 2)(m) to kg s~ whichis

incorrect

incorrect as

Dis thekgm™'s'onthe LHS is the incorrect base
incorrect as unit for pressure

Page 7

This questionrequ ifes careful substitutionandcareful simplifying of
powers. Itis easy Mathematics but also easyto make mistakes. Make sure
you do the question twice, and check you get the same answer each time.

When multiplying two quantitieswith the same base the powers are

added together.

oy o B

, 1 % N - A
N Nl vy

I
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The correct answer is B because:
o Mass perunit area would have the units:

© Ta]=kem

» Density, pis the mass per unit volume
* This meansit has the units of

° y-kem”

» Therefore, density and mass perunit area have different units
o This means they also have different base units

emf and ‘lost volts’ are both potential
differences, therefore are measured in volts.

Ais
, This means they have the same base units.
incorrect as 2de . . .

The question is asking which pair has

different base units

impulseis equalto the changein

momentum

|

Cis F=mafromNewton's SecondlLaw :

incorrect as I= FAt = mAv

Therefore, both quantities are measured in
kgms™

Dis work is the same as energy transferred, so
incorrectas theybothhave units of Joules (J)

Itisimportant to check each pair of answers in the question. Do this even
if you have already found two different pairs. If you find another two
different pairs, it is easy to see you have made a mistake and can check
your calculations.
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The correct answeris Abecause:

From the Data Booklet the Fundamental Constants needed are:
o FermiRadius,R,=1.2x10""m
o Speedoflightinavacuum, c=3.00x108ms™

distance

o Weknowthatspeed= e
. distance
o So,time= e

Forlight passing through a Hydrogen nucleus
1.2EE105 2 -

3x108  3x108

o time=

o 12+3=4
o 1079+ 10° BN
So, the answer has a magnitude of 10724

10-?%s too big for the time it takes light to pass
B isincorrect through a hydregen nucleus. Look carefully at
as the powers of teninvolved and use the laws of
indices to calculate 10716 = 108 =10-2¢

10-3js much toobig for the time it takes light to
pass through a hydrogen nucleus. Look

Cis
Si—— carefully at the powers of teninvolved and use
the laws of indices to calculate 1076 + 108 =10-
24
1077 is a huge value for the time it takes light to
Dis pass through a hydrogen nucleus. Look
: carefully at the powers of teninvolved and use
incorrect as

the laws of indices to calculate 10714 =108 =10
24
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Itisimportant to use your data booklet and know where the constants
and equations are for each topic you have studied. This will make it much
quicker foryouin the exam to use this if you practice using it whilst
revising.

8

The correct answeris C because:
e Fromthe question

u=0msas glider starts from stationary

s=31.25m

¢ Looking at the variables we have, and the fact that we want to
calculate final velocity we should use the equation:
o vZ=u?4+2as
o Substituting the values into the equation to calculate vgives:
o v?=0%+2x10%31.25
o v?=20x31.25
o v2=625
o So,v=625=25ms""
¢ The questionrequires the answer to an appropriate number of
significant figures
o Todo this we must first look at the numbers of significant figures from
the guantitiesinthe question
o 1.00miswrittento 3 significant figures
o 6.00 misalsowrittento 3 significant figures
o 12ms™'is written to 2 significant figures
o g=10.0ms " iswritten to 3 significant figures
o 31.25miswrittento 4 significant iigures
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e The final answer must be written to the least number of significant
figures given in the question
o Thisis 2 significant figures
o So, the finalansweris 25ms™!

Aisincorrect thisis the answerwrittento 3 significant figures
as and not the required 2 significant figures

Bisincorrect thisis the answer writtento 1 significant figure and
as not the required 2 significant figures

Disincorrect thisis the answerrounded to the nearest ten but
as then written to 3 significant figures

You must remember for all questions that the total number of significant
figures in the answer is the least number given from the quantities inthe
question. gcanbe takenas10m s2in paper 1, sinceitis non-calculator,
however, must be 9.81m s~2in paper 2whichdoes require a calculator.

To multiply a whole number by a decimal, split up the decimal as follows:

20 x 31.25=(20 4) + (20 x 0.25)=620+5=625

The correct answeris D because:

The cellis asquare of side length 60 cm
This must be converted intometres (1cm=1x102m)
So, the square has a side length of 60 x 1072 m
o The areaistherefore: (60 x1072) x (60 x 1072 = 3600 x 104 m?
Calculate the total power arriving at the cell:
o O.6xareaofcell=0.6x(3600x107%)=2160 x107*W=216x10"%
W
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120 I 1T
108 112 Lo L L The Peak Power
Y T output is at the top
100
11 of the graph
o4 |
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20
0

T T 1
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e Fromthe graph, peak power=108 mW =108 x 1073w

¢ Theratioof

electrical energy at peak power - e s
energy arriving at the cell from the Sun =~ 216x103 2

the area of the cell has not been converted into

Ais :
, metres. Metres are the standard Sl units for
incorrect as
length and not mm
Bis the peak powerwas not converted frommW

incorrectas toW. Thereare 1000 mWin1W

this is the solar power arriving from the Sunon
Cis the cell and not the ratio of the electrical
incorrectas energy at peak power/energy arriving at the
cell from the Sun

You must remember for all guestions that the total number of significant

figures in the answer is the least number given from the quantities in the

guestion. There are no units in the answer for this question becauseitis a
power

ratio of which has the same units on the numerator and

1

denominator, which cancel out.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

FIE Page 13

Exam Papers Practice

10

The correct answeris Bbecause:

¢ The finalvalue of the displacement must have the same number of
significant figures as the least significant figures of the valuesusedin
the problem
o From SUVAT equations, both the acceleration and time will be
usedto calculate the displacement
» The acceleration of 9.81m s % has 3 significant igures
e Thetime of 0.081shas 2 significant figures
e Therefore, the displacement must be to 2 significant figures
This is true throughout your |B Physics course, and is especially important
inany practical questions. Your final answer can be no more precise than
the least precise measurement in the problem. Therefore, itis important
you can clearly read the number of significant figures of any number!
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