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Part 1 Mechanics
6. The radius has four significant figures and the length 5 1 _1 N 1
has three significant figures. Thus, the volume can only : M v v
has three significant figures. . i
The volume ¥ of the wire =
V=m=r(3.167 x 107)%0.135) £
=42538x 107 uv =(u+v)f
~425x10°m’
Plot a graph of v against u + v
7. (a) The answer can only has one significant figure.
(0.03 +0.878 9) x 0.000 234 uv/cm® |1545.9(1195.4|1 155.8|1 188.7|1 305.2/1 208.1
=0.908 9 x 0.000 234 u+v/em| 90.8 | 708 | 68 | 69.3 | 77.1 | 838
=2.126 826 x 107"
~2x 107 = s
(b) The answer can only has one significant figure. S e St Een
1.509 x (2.34-0.4357)+ 1 ;
=1.509 x 1.904 3 + 1 o
=2.8735887+1 i ir bl
=3.873 5887
8. (a) Random 4 muc
(b) Systematic
(¢) Random
(d) Systematic
(e) Systematic
(f) Systematic
(g) Systematic
(h) Systematic
9. di-d,=[(64—-47)£(2+1)]
=17 %3 mm
Max. percentage error = 3 x 100% Slope =f
e _15459-1155.38
I 90.8—68
=17.1cm
Self Evaluation Exercise 4 (p.31)
1. 3. I =kV"
In/ =lnkV”
2 =lnk+knV”
Equation | F=ma | F= — | Ey=V+1Ir | A=BC*+D =nlnV+Ink
; r Plot a graph of In 7 against In V'
R R N I < In’ 0.57 1.61 221 2.66
J-axis ) F E, 4 InV 2.30 3.00 3.40 3.69
1
Slope (m) ” k . B
y-intercept 0 0 v D
(©) — — — —
-2




Part 1 Mechanics

1
— x Least count

-2 0
Measured value x 100%

on.oow

= 2 0
0465 100%

0.11%

7. Percentage error

d?
4

7 (0.56)

=0.246 3 mm’
Maximum fractional error in 4:
o _,0d
A d
0.01
0.56
maximum error in A:
54 =+2x 20 L 02463
T 0.56 ’
= +0.009 mm”
cross-sectional area (4) = 0.246 + 0.009 mm”
Note: 1. The error 84 is calculated to only one
significant figure.
2. Errors occur at the third decimal place
(£0.009 BEMV, therefore, it is sufficient
to write the value of 4 accurate to the
third decimal place.

8. Cross-section area (4) =

=42 x

. _ Mass (M)
9. Density(0) Volume (V)
_ M
4 d 4
MNAMV
Maximum percentage error in p is:
ansoxu oM 307 | 100%
=+[1+3x3]%
=+10%
y &
= (L2
10. \ \A\wbv
1 1 1
=0y =04 =dp
SV 100% =+ 2+ 2774 270\ 100%
v ¥ A P
11005 5 20
=+ il 0,
7| 330 " 100 ' 130 | 100%
=+4%

11. (a) Perimeter =2 x (0.15 + 0.033)

=0.37m
(b) Area=0.15x0.033
=0.005 0 m’
12. F =V where C is a constant
SF _, v
F v

Thus, maximum possible error in measuring the force is
2 x 1% =2%.

L
— gt
Mm

1 2
S (102.0)

=20m
Sh| |5t
_ﬂ-wﬂ

>
It

13.

0.1
=2 (==

Aw.ov
=0.1

6h=20x0.1=2m
Thus, the height of the tower is 20 £ 2 m.

14. (a) (i) Effectivelength=92.4+ WMHW
~924+1.6
=94.0cm

(i) Percentage error of effective length

0.05 o

940 x 100%

0.053%

(iii) Percentage error of time

= owwm x 100%

=0.1%

The percentage error of g is:

5/ 8T

08 . 100% = 2% % 100% + 2L & 100%
g 4 T

0.05 0.05

Il

(d) @

il
T
+
N
X

) x 100%

94.0 36
0.3%
(ii) 1. Use a longer string.
2. Measure the time for more oscillations.
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17.
Prefix Decimal equivalent
pico 10712
micro 1076
giga 10°
tera 10'?

18. (a) The omission introduces a systematic error
because it will produce a constant deviation of the
readings in one direction from the true value.

(b) The readings are precise because the micrometre
screw gauge can give readings that are close to
their mean.

The readings are not accurate because the gauge
has a zero error, and so the mean of the readings
will not be closed to the true value.

19. (a) Mass of an apple = 0.2 kg
(b) Number of joules of energy in 1 kilowatt—hour

=3 600 000
(¢) Wavelength of red light in a vacuum
=7x10"m
(d) Pressure due to a depth of 10 m of water
=100 000 Pa
20.
Quantity - Unit
Speed ms™
Density kgm™
Frequency s
Electric field strength | ke ms? C™ or NC”!
Momentum kgms™'

21. (a) Mass, temperature rise
(b) (i) Units of thermal energy
= Units of work
= Units of force x Units of displacement
=kgms?xm
=kgm®s™
(i) Units of the constant ¢
Units of thermal energy

Units of mass x Units of temperature

kgm?s™
kgxK
m’s K




