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A measurement must be reported in a way that reflects its actual precision. For example, suppose 
you use a ruler to measure the diameter of a basketball. You judge that you can make this 
measurement with a precision of about 1 mm, or 0.1 cm. In this case, the ball's diameter is reported 
as 24.1 cm. We interpret this to mean that the actual value falls between 24.05 cm and 24.15 cm 
and thus rounds to 24.1 cm. Therefore, reporting the ball's diameter as only 24 cm is saying less 
than you know as you are withholding information. Reporting the diameter as 24.135 cm is incorrect 
as you are claiming knowledge and information that you do not possess. 

The way to state your knowledge precisely is through the proper use of significant figures. You can 
think of a significant figure as a digit that is reliably known. For example, a measurement such as 
17.2 cm has three significant figures; 1,7 and 2. However, the next decimal place following the 2 is 
not reliably known and is therefore not a significant figure. Similarly, a time measurement of 34.68 s 
has four significant figures, implying that the 8 in the hundredths place is reliably known. Zeros in a 
number with no decimal point are only significant when they lie between two integers, such as the 
zero in 101. Zeros in a number with no decimal point that trail an integer are not significant. For 
example, the three zeros in 1000 are not significant. Zeros in a number with a decimal point are 
significant when they trail the first integer and are not significant when they precede the first 
integer. For example, in 0.00030600, the four zeros that precede the first integer (3) are not 
significant, but the three zeros that trail the first integer are significant. When we perform a 
calculation, such as adding or multiplying two or more measured numbers, we cannot claim more 
accuracy for the result than the initial measurements. The correct number of significant figures is 
determined using the rules summarised below. 
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𝑠𝑠

𝑠𝑠

COPYRIG
HT SASTA 20

21



CHAPTER 1 • TOPIC 1: LINEAR MOTION AND FORCES 25

• 𝑎𝑎 = ∆𝑣𝑣
∆𝑡𝑡

• 
• 

�⃗�𝑎

𝑣𝑣0 𝑣𝑣
" "

�⃗�𝑎 = ∆�⃗�𝑣
∆𝑡𝑡 = �⃗�𝑣 − �⃗�𝑣0

𝑡𝑡 − 𝑡𝑡0

�⃗�𝑎
∆�⃗�𝑣
∆𝑡𝑡 

�⃗�𝑎 = ∆�⃗�𝑣
∆𝑡𝑡

�⃗�𝑎 = 6 − 4
3 − 2

�⃗�𝑎 = 2 m s−2
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∆�⃗⃗�𝑣
∆𝑡𝑡

∆�⃗⃗�𝑣
∆𝑡𝑡
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∆𝑣𝑣 = 𝑎𝑎𝑎𝑎
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• 
𝑣𝑣 = 𝑣𝑣0 + 𝑎𝑎𝑎𝑎
𝑠𝑠 = 𝑣𝑣0𝑎𝑎 +

1
2 𝑎𝑎𝑎𝑎

2

𝑣𝑣2 = 𝑣𝑣02 + 2𝑎𝑎𝑠𝑠

" "

𝑎𝑎 = ∆𝑣𝑣
∆𝑎𝑎 =

𝑣𝑣 − 𝑣𝑣0
𝑎𝑎 − 𝑎𝑎0

𝑣𝑣0 𝑎𝑎0
𝑎𝑎

𝑣𝑣 = 𝑣𝑣0 + 𝑎𝑎𝑎𝑎

𝑣𝑣 𝑎𝑎
𝑣𝑣0
𝑎𝑎 

𝑎𝑎 

𝑣𝑣0 𝑎𝑎
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𝑣𝑣 = 𝑣𝑣0 + 𝑎𝑎𝑎𝑎

𝑣𝑣 = 0 + (1.9 x 5.2)

𝑣𝑣 = 9.9 m s−1

𝑣𝑣 = 𝑣𝑣0 + 𝑎𝑎𝑎𝑎

𝑣𝑣 = 1.80 + (2.60 x 4.50)

𝑣𝑣 = 13.5 m s−1

𝑣𝑣0 = 𝑣𝑣 − 𝑎𝑎𝑎𝑎

𝑣𝑣0 = 26.4 + (11.3 x 1.85)

𝑣𝑣0 = 5.50 m s−1

𝑎𝑎 = 𝑣𝑣 − 𝑣𝑣0
𝑎𝑎

𝑎𝑎 = 18 − 0.50
6.0

𝑎𝑎 = 2.9 s
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" "

𝐹𝐹𝐷𝐷
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g

𝑎𝑎
g

𝑠𝑠 = 𝑣𝑣0𝑡𝑡 + 1
2 g𝑡𝑡2

𝑠𝑠 = (0 x 0.8) + 1
2 9.8 x (0.8)2

𝑠𝑠 = 3.1 m
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�⃗�𝐹𝑛𝑛𝑛𝑛𝑛𝑛
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�⃗�𝐹 = 𝑚𝑚�⃗�𝑎

�⃗�𝐹 = 0.15 x 400

�⃗�𝐹 = 60 N, right

𝑚𝑚 = �⃗�𝐹
�⃗�𝑎

𝑚𝑚 = 1125
0.25

𝑚𝑚 = 4500 kg

𝐹𝐹𝑤𝑤 = 𝑚𝑚g

𝐹𝐹𝑤𝑤 = 1.5 x 9.8

𝐹𝐹𝑤𝑤 = 14.7 N
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�⃗�𝐹 �⃗�𝑎
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∆𝑉𝑉

𝑊𝑊 = Δ𝑉𝑉𝑉𝑉

𝑊𝑊
Δ𝑉𝑉
𝑉𝑉 

𝑊𝑊 = Δ𝑉𝑉𝑉𝑉

𝑊𝑊 = 1.5 x 26

𝑊𝑊 = 39 J
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𝐼𝐼1
𝐼𝐼2 + 𝐼𝐼3

𝐼𝐼1 = 𝐼𝐼2 + 𝐼𝐼3
  

∆𝐸𝐸𝑝𝑝 = 0
∆𝑉𝑉 = 𝑊𝑊

𝑞𝑞 = ∆𝐸𝐸𝑝𝑝
𝑞𝑞

 

∆𝑉𝑉𝑡𝑡 = ∆𝑉𝑉1 + ∆𝑉𝑉2
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𝑇𝑇
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𝑘𝑘 𝑘𝑘
𝑘𝑘
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𝑊𝑊

𝐹𝐹
𝑠𝑠

 

𝑊𝑊 = 𝐹𝐹𝑠𝑠

𝑊𝑊 = 60 x 15

𝑊𝑊 = 900 J

 

 

𝑠𝑠 = 𝑊𝑊
𝐹𝐹

𝑠𝑠 = 450
60

𝑠𝑠 = 7.5 m

𝑊𝑊 = 𝐹𝐹𝑠𝑠

𝑊𝑊
𝐹𝐹
𝑠𝑠 
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∆𝐸𝐸
Δ𝐸𝐸 = 𝑄𝑄
Δ𝐸𝐸 = 𝑊𝑊

𝐸𝐸
𝐸𝐸 = 𝐸𝐸𝑃𝑃 + 𝐸𝐸𝐾𝐾

𝐸𝐸
𝐸𝐸

−∆𝐸𝐸𝑃𝑃 = ∆𝐸𝐸𝐾𝐾
𝐸𝐸𝑃𝑃0 − 𝐸𝐸𝑃𝑃 = 𝐸𝐸𝐾𝐾 − 𝐸𝐸𝐾𝐾0

𝐸𝐸𝑃𝑃 + 𝐸𝐸𝐾𝐾 = 𝐸𝐸𝑃𝑃0 + 𝐸𝐸𝐾𝐾0
𝐸𝐸 = 𝐸𝐸𝑃𝑃 + 𝐸𝐸𝐾𝐾

𝐸𝐸 = 𝐸𝐸0
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∆𝑡𝑡
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𝑇𝑇

𝑓𝑓

𝑓𝑓 = 1
𝑇𝑇

𝑇𝑇

𝑣𝑣 = 𝜆𝜆
𝑇𝑇 = 1

𝑇𝑇 𝜆𝜆 = 𝑓𝑓𝜆𝜆

𝑣𝑣 = 𝑓𝑓𝜆𝜆

𝑣𝑣
𝑓𝑓 

𝜆𝜆
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𝑓𝑓0

𝑓𝑓ext

𝑓𝑓ext
𝑓𝑓ext

𝑓𝑓0
𝑓𝑓0

𝑓𝑓ext
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𝑓𝑓0
𝑓𝑓0

𝑓𝑓0
𝑓𝑓ext = 𝑓𝑓0

𝑓𝑓0

𝑡𝑡 = 50𝑇𝑇
𝑡𝑡 = 5𝑇𝑇  
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• 
0, 𝜆𝜆, 2𝜆𝜆, 3𝜆𝜆 …

• 
1
2 𝜆𝜆,

3
2 𝜆𝜆,

5
2 𝜆𝜆 …
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𝑓𝑓beat = 𝑓𝑓1 − 𝑓𝑓2

𝑓𝑓osc
𝑓𝑓beat

𝑓𝑓osc
𝑓𝑓beat
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𝑣𝑣
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fi
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fi
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𝑣𝑣 = 𝑐𝑐
𝑛𝑛

𝑣𝑣
𝑐𝑐
𝑛𝑛 

𝑣𝑣 =
𝑐𝑐
𝑛𝑛

𝑣𝑣 = 3 x 108

1.33

𝑣𝑣 = 2.26 x 108 m s−1

𝜃𝜃1 𝜃𝜃2
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 r , 𝑛𝑛1

𝑛𝑛2 > 𝑛𝑛1

𝜃𝜃1
𝜃𝜃2

𝜃𝜃c
𝜃𝜃2

𝜃𝜃C = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (𝑛𝑛2𝑛𝑛1
)

𝜃𝜃1 ≥ 𝜃𝜃C

𝜃𝜃C = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (𝑛𝑛2𝑛𝑛1
)

𝜃𝜃C = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (1.001.33)

𝜃𝜃C = 48.8°COPYRIG
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𝑁𝑁 𝑍𝑍

𝑁𝑁 𝑍𝑍

𝑁𝑁  𝑍𝑍

𝑍𝑍 <
𝑁𝑁 = 𝑍𝑍

𝑁𝑁 > 𝑍𝑍 𝑍𝑍 𝑁𝑁/𝑍𝑍
≈ 𝑍𝑍 ≈ 𝑍𝑍 𝑁𝑁/𝑍𝑍
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𝛼𝛼24

−

𝑍𝑍
𝐴𝐴

𝑋𝑋 → 𝑌𝑌𝑍𝑍−2
𝐴𝐴−4 + 𝛼𝛼24𝑍𝑍

𝐴𝐴  

𝑋𝑋 𝑌𝑌

−

−

Ra → Rn86
222 + 𝛼𝛼2488

226  

𝑁𝑁 𝑍𝑍

𝑁𝑁 𝑍𝑍

− Am95
241

Am → Np93
237 + 𝛼𝛼2495

241  

Am95
241

𝛼𝛼24
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𝑒𝑒−1
0

𝑛𝑛 → 𝑝𝑝+1
1 + 𝑒𝑒−1

0
0
1

�̅�𝜈𝑒𝑒

𝑛𝑛 → 𝑝𝑝+1
1 + 𝑒𝑒−1

0 + �̅�𝜈𝑒𝑒0
0

0
1

𝑍𝑍

𝑋𝑋 → 𝑌𝑌𝑍𝑍+1
𝐴𝐴 + 𝑒𝑒−1

0 + �̅�𝜈𝑒𝑒0
0

𝑍𝑍
𝐴𝐴

− −

C → N714 + 𝑒𝑒 + �̅�𝜈𝑒𝑒0
0

−1
0

6
14  

𝑁𝑁 𝑍𝑍
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− −

−
−

−
−

−

−
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−

−

𝑛𝑛 +0
1 U →92

235 U∗
92

236

−

−

−

𝑛𝑛0
1 + U92

235 → Ba56
141 + Kr36

92 + 3 𝑛𝑛0
1

𝑛𝑛0
1 + U92

235 → Xe54
140 + Sr38

94 + 2 𝑛𝑛0
1

𝑛𝑛0
1 + U92

235 → Mo42
101 + Sn50

132 + 3 𝑛𝑛0
1

U 92
235
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U 92
235

• U92
235

U92
235  

• 
• 

−

− −
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𝑛𝑛01

− Cf98
252
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−

−

−

− −

−
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H1
2  H1

3

H1
2 + H1

3 → He + n0
1

2
4  

 

H1
2 3.3436 x 10−27 He2

4 6.6447 x 10−27

H1
3 ? 𝑛𝑛0

1 1.675 x 10−27
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SOLUTIONS TO CHAPTER QUESTIONS 

Chapter 1: Solutions 426 - 447

Chapter 2: Solutions 448 - 464

Chapter 3: Solutions 465 - 474

Chapter 4: Solutions 475 - 486

Chapter 5: Solutions 487 - 501

Chapter 6: Solutions 502 - 515COPYRIG
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𝑠𝑠 = 18 + 8 + 18

𝑠𝑠 = 44 m

𝑠𝑠 = 10 − 2

𝑠𝑠 = 8 m, south

𝑠𝑠 = 15 − 6

𝑠𝑠 = +9 m  𝐨𝐨𝐨𝐨  9 m, east

𝑠𝑠 = 15 − 21

𝑠𝑠 = −6 m  𝐨𝐨𝐨𝐨  6 m, west

𝑠𝑠 = 400 + 350 + 600

𝑠𝑠 = 1350 m

𝑠𝑠 = 400 + (−350) + 600

𝑠𝑠 = +650 m  𝐨𝐨𝐨𝐨  650 m, east

𝑣𝑣 = 𝑠𝑠
𝑡𝑡

𝑣𝑣 = 100
9.58

𝑣𝑣 = 10.44 m s−1

𝑡𝑡 = 𝑠𝑠
𝑣𝑣

𝑡𝑡 = 100
9.53

𝑡𝑡 = 10.49 s

𝑠𝑠 = 𝑣𝑣𝑡𝑡

𝑠𝑠 = 12 x 80

𝑠𝑠 = 960 m

𝑡𝑡 = 𝑠𝑠
𝑣𝑣

𝑡𝑡 = 2460
12

𝑡𝑡 = 205 s

�⃗�𝑣 = 𝑠𝑠
𝑡𝑡

�⃗�𝑣 = 50
5

�⃗�𝑣 = 10 m s−1, south

𝑣𝑣 = 𝑠𝑠
𝑡𝑡

𝑣𝑣 = 600
36

𝑣𝑣 = 16.7 m s−1
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𝑛𝑛2 = 𝑛𝑛1𝑠𝑠𝑠𝑠𝑛𝑛𝑠𝑠1
𝑠𝑠𝑠𝑠𝑛𝑛𝑠𝑠2

𝑛𝑛2 = 1.00 x 𝑠𝑠𝑠𝑠𝑛𝑛24
𝑠𝑠𝑠𝑠𝑛𝑛18

𝑛𝑛2 = 1.32

𝜆𝜆 = 𝜆𝜆0
𝑛𝑛

𝜆𝜆 = 650
1.32

𝜆𝜆 = 494 𝑛𝑛m

𝑛𝑛1 =
𝑛𝑛2𝑠𝑠𝑠𝑠𝑛𝑛90

𝑠𝑠𝑠𝑠𝑛𝑛𝑠𝑠c

𝑛𝑛1 = 1.00 x 1.00
𝑠𝑠𝑠𝑠𝑛𝑛45

𝑛𝑛1 = 1.4

𝑠𝑠1 = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (𝑛𝑛2𝑠𝑠𝑠𝑠𝑛𝑛𝑠𝑠2
𝑛𝑛1

)

𝑠𝑠1 = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (1.4 x 𝑠𝑠𝑠𝑠𝑛𝑛(180 − 90 − 50)
1.00 )

𝑠𝑠1 = 65.4°

𝑠𝑠c = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (𝑛𝑛2
𝑛𝑛1

)

𝑠𝑠c = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (1.00
1.50)

𝑠𝑠c = 41.8°

𝑠𝑠1 = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (𝑛𝑛2𝑠𝑠𝑠𝑠𝑛𝑛𝑠𝑠2
𝑛𝑛1

)

𝑠𝑠1 = 𝑠𝑠𝑠𝑠𝑛𝑛−1 (1.33 x 𝑠𝑠𝑠𝑠𝑛𝑛34.0
1.00 )

𝑠𝑠1 = 48.0°
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SOLUTIONS

SOLUTIONS TO REVIEW TESTS

Review Test 1: Solutions 518 - 521

Review Test 2: Solutions 522 - 524

Review Test 3: Solutions 525 - 527

Review Test 4: Solutions 528 - 530

Review Test 5: Solutions 531 - 533
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SASTA STAGE 1  •  PHYSICS WORKBOOK 518

𝑡𝑡 = 𝑣𝑣 − 𝑣𝑣0
𝑎𝑎

𝑡𝑡 = 4.00 − 16.0
−6.00

𝑡𝑡 = 2.00 s
𝐹𝐹 = 𝑚𝑚𝑎𝑎

𝐹𝐹 = 1520 x 6.00

𝐹𝐹 = 9120 N

𝑠𝑠 = 𝑣𝑣2 − 𝑣𝑣02

2𝑎𝑎

𝑠𝑠 = 4.002 − 16.02

2 x (−6.00)
𝑠𝑠 = 20 m

𝑣𝑣 = 65
3.6 = 18.1 m s−1

𝑠𝑠𝐷𝐷 = 𝑠𝑠𝑃𝑃

𝑣𝑣𝐷𝐷𝑡𝑡 = 𝑣𝑣0𝑡𝑡 + 1
2 𝑎𝑎𝑃𝑃𝑡𝑡2

𝑣𝑣𝐷𝐷𝑡𝑡 = 1
2 𝑎𝑎𝑃𝑃𝑡𝑡2

2𝑣𝑣𝐷𝐷 = 𝑎𝑎𝑃𝑃𝑡𝑡

𝑡𝑡 = 2𝑣𝑣𝐷𝐷
𝑎𝑎𝑃𝑃

𝑡𝑡 = 2 x 18.1
4.5

𝑡𝑡 = 8.0 s

𝑠𝑠𝐷𝐷 = 𝑣𝑣𝐷𝐷𝑡𝑡

𝑠𝑠𝐷𝐷 = 18.1 x 8.0
𝑠𝑠𝐷𝐷 = 144.9 m

𝑠𝑠𝑃𝑃 = 𝑣𝑣0𝑡𝑡 + 1
2 𝑎𝑎𝑃𝑃𝑡𝑡2

𝑠𝑠𝑃𝑃 = 0 + 1
2 4.5 x (8.0)2

𝑠𝑠𝑃𝑃 = 144.9 m
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