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Maths for Physics 2 Basic skills

So, 0.000032 =3.2 x 10°

Similarly,  3.713x107? = 0.003713

Convert the following numbers to and from standard form.

TABLE 1
£ 5
Value What is it? xpressed in
standard form
a light year
1 9,460,528,400,000,000 m ghty 9.4605284x10® m
heri
2 101,325 Pa atmospheric Pa
pressure
3 m | Moon-Earth 3.84403x10° m
separation
speed of light
4 mst | P '9 2.9979x108 ms™
5 602,200,000,000,000,000,000,000 | Avogadro’s
molecules per mole number
microwave
6 0.02 m 2x102 m
wavelength
diameter of
7 0.000 000 001 m ' m
an atom
wavelength
8 0.000 000 515 m of visible m
light
9
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Maths for Physics 2 Basic skills
2. Expressing numbers to a specified number of significant figures

Answers to calculations in Physics are also expressed to a specific number of
significant figures. Unless specifically asked for in a question, ALL of your answers
should ALWAYS be given in a decimal format to 3 significant figures.

Answers should:

e always be expressed as a decimal number, this means:
0 NO FRACTIONS eg - should be written as -0.333

0 NO MULTIPLES of ,eg2 should be written as 6.28
e never be RECURRING numbers, so don't use the “damned spot” eg ato

An answer of 3.33333 recurring, should be written as 3.33 (to 3 significant
figures).
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Calculate, and fill in, the missing values in the table below.

Give all your answers to 3 significant figures

TABLE 4
Initial value Change % Final value

2.55 Increases by 1.70 2.59
32.2 Increases by 28.4
892 Decreases by 35.2

Increases by 0.331 90.6
73.8 Decreases by 8.95

Decreases by 10.4 0.737
51.6 Increases by 53.3
274 Decreases by 255
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Complete the calculations in the table below, expressing your answers to 3

significant figures.

TABLE 5

Calculation

Answer

3.11x10* x 7.85x10°

45.22x103 x 1.077x10°©

435x107? + 58.8x10°
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Maths for Physics 2 Basic skills

Although in Maths answers can be expressed, conveniently, in terms of , answers
in Physics are always expressed as a decimal to a set number of significant figures
(typically 3). Answers in Physics should therefore ALWAYS be given as a decimal
answer and not left as a multiple of

Complete the table with the missing values. Give your answers to 3 significant
figures.

TABLE 9
Angle in degrees Angle in radians
180
3.14
0.785
73.1
9.42
1.57
18.0
3.14
4.71

7. Simple trigonometry.

All of the trigonometry will be restricted to right angle triangles. This means sine,
cosine and tangent (sohcoatoa) and Pythagorous must be remembered. The sine and
cosine rules are not required.

For a right angle triangle, as shown below, “a” is adjacent to the angle 8, “0” is
opposite the angle 8 and h is the hypotenuse.

You will need to learn the relationships between sine, cosine and tangent for a right
angle triangle.

oiT- - fio- - AT -
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You will also need to learn and use Pythagorous’ theorem:

h? = 0 + a?

Find the missing values in the following triangles

X = i X = i X = i

O = s Y T O =

_ a1

4. 5 6.
// . »,1
27
X = i X = i X = e
Y T Y T O = i,
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8. Re-arranging formulae

In GCSE Physics the equations you come across are relatively straightforward to
re-arrange so that answers can be calculated. With A Level Physics the equations
are generally more complex, however, the approach to re-arranging them is the

same.

It is ESSENTIAL that you are confident re-arranging formulae.

Equation Make this Operation Steps
the subject (to both
sides)
a=b+c -] a-c=b+c-c
b= a-c=b
or
b=a-c
a=b-c +C] atc=b-c+c
o= atc=Db
- - 4] a-a+c=b-a
c=b-a
Equation Make this | Operation (to Steps
the subject | both sides)
b b
a= — X C axc= —XCc
C b= ] C
axc=b
b
X c] axc=— XcC
c
axc=Db
c=
+a] axc+a=b=+a
c=—
a=bc
+C] arc=bc+c
b=
i =Db
c
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a=bc+d -d] a-d=bc+d-d

a-d=Dbc
b= + ]
(a-d)+c=bc+c

=b
a=  -d +d]  a+td= -d+d
a+d-=
X C] (a+dyxc= xc
c=
c@+td)=Db

s(a+d)] cla+d)=(a+d)=b=(+d)

c=
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a=bc+ be

- bc]

b]

a-bc=bc+be-bc

a-bc =be

(@a-bc) b=be b

e =

Re-arrange the following formula, making the letter in the
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9. Performing complex calculations on a calculator

You need to be very careful when carrying out complex calculations on a calculator
because of the way the calculator works. For example, calculate the following on
your calculator

You should find that the answer is 2, although you may have got 18! The calculator
works things out in steps, so if you enter 30 5 x 3 the calculator will work out
each bitin turn,ie 30 5=6;6 x3=18.
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Rearrangement of equations-practice questions
a) Re-arrange the following equations, making the letter shown the subject:
b) Substitute the values, converted into base units, and calculate the value of
the “new” subject.
c) NOTE: units of acceleration (“a” below) are ms™ and velocity (“u” or “v”
below) are ms™. In both cases m means metres, not milli.

TABLE 11
Equation subject | Values
1 F=ma m F=400kN a=2.00ms?
2 | pQ=opU +pW W PQ=150mJ U =7500]
3 s=2"r r s=56.0cm
4 v=u+at u v=100ms? a=250ms? t=2.00s
5 v=u+at t v=100ms? u=0.00ms? a=2.0ms?
6 lo = lims 82 lms | lo=8.00 A
7 s=ut+%at? u $=200m a=5.00ms? t=8.00s
8 E =% mv? v E=12.0MJ m = 6.00x10%kg
9 _E Q 0=120kV  E=360mJ

ot

o
"
H‘,QO
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11. ANSWERS
1. Expressing numbers in standard form.

Table 1
£ :
Value What is it? xpressed in
standard form
a light year
1 9,460,528,400,000,000 m gnty 9.4605284x10%°
atmospheric 5
2 101,325 Pa 1.01325x10
pressure
Moon-Earth
3 384,403,000 m . 3.84403x108
separation
speed of light
4 299,790,000 ms™ P 9 2.9979x108
602,200,000,000,000,000,000,000 | A dro’
5 vodadros 6.022x10%3
molecules per mole number
6 0.02 m microwave 2x10°7
wavelength
diameter of
7 0.000 000 001 m ! 1x10°°
an atom
wavelength
8 0.000 000 515 m of visible 5.15x10°7
light
9 0.000 000 0172
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Table 3

Number
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5. Prefixes used in Physics

Table 6
Prefix value Base unit value
1 GPa 1 x 10° Pa
1.75 kJ 1.75 x 103 J
0.35 MHz 0.35 x 10 Hz
32.0mC 32.0x103C
640 km 640x10° m
52 kg 52 kg
450 nm 450 x 10° m
0.73 us 0.73x10°s
439 TV 43.9x1012 v
470 pF 470x10 12 F
Table 7

Base unit value

Prefix value

3.2x10°m 3.2 Gm
0.72x10° N 72 KN
1.27x10% Hz 12.7 kHz

3.2x10" s 320 ns or 0.32 ps
2.35x108 m 23.5 nm
48.3x10" W 483 MW or 0.483 GW
0.36x10°1 F 3.6 pF
0.945x10'V 945TV

6. Converting between units

Table 8

Convert the following Into this unit Answer
3.94 mm? m? 3.94x10°
6.71 cm m 6.71x1072
0.883 ym? m? 0.883x107*?
78.3 mm3 m3 78.3x10°17198:
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9. Performing complex calculations on a calculator

1. 1.229x10° 2. 3.2x107

10. Answering a question (putting all the skills together)

Table 11

Re-arranged equation

Numerical Answer

1 m=F/a

Hereford Sixth Form College

m = 2.00x10%kg

page 26



