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Section A  —  Foundation — Worked Solutions

[Fluency]   Question 1

34 000: move decimal 4 places left to get 3.4

∴  

[Fluency]   Question 2

0.0056: move decimal 3 places right to get 5.6

∴  

[Fluency]   Question 3

Move decimal 3 places right (positive power): 2.7 → 2700

∴   2700

[Fluency]   Question 4

Move decimal 2 places left (negative power): 4.05 → 0.0405

∴   0.0405

[Fluency]   Question 5

Convert to ordinary numbers:

4.1×10²=410   3.2×10³=3200   8.9×10³=8900   1.6×10&sup4;=16000

∴  

[Reasoning]   Question 6

Convert to same power: 3.2×10&sup4;=32000,   4.5×10³=4500

32000 + 4500 = 36500

∴  

[Reasoning]   Question 7

Multiply coefficients: 2.4 × 3.0 = 7.2

Add indices: 10&sup5; × 10² = 10&sup7;

∴  
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[Reasoning]   Question 8

Divide coefficients: 9.6 ÷ 3.2 = 3.0

Subtract indices: 10&sup8; ÷ 10³ = 10&sup5;

∴  

[Problem Solving]   Question 9

= 1833 (3 s.f.)

∴   The proton is 1830 times heavier (3 s.f.)

[Problem Solving]   Question 10

(b) 500 s = 8 minutes and 20 seconds

∴   (a) 5 × 10² s    (b) 8 minutes 20 seconds
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Section B  —  Higher — Worked Solutions

[Fluency]   Question 1

Convert to same power: 3.6×10&sup5; = 36×10&sup4;

36×10&sup4; + 8.4×10&sup4; = 44.4×10&sup4;

∴  

[Fluency]   Question 2

Divide coefficients: 7.2 ÷ 1.8 = 4.0

Subtract indices: 10−3 ÷ 102 = 10−5

∴  

[Fluency]   Question 3

Square the coefficient: 2.5² = 6.25

Square the power: (10³)² = 10&sup6;

∴  

[Reasoning]   Question 4

∴  

[Reasoning]   Question 5

∴   4.30 light-years (3 s.f.)

[Reasoning]   Question 6

(a) Total = 2.4×10&sup6; + 0.6×10&sup6; = 3.0×10&sup6;

(b) Fraction = 6.0×10&sup5; ÷ 3.0×10&sup6; = 0.2 = 1/5

∴   (a) 3.0 × 106    (b) 1/5
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[Problem Solving]   Question 7

∴   1.22% (3 s.f.)

[Problem Solving]   Question 8

∴   (a) 3.6 × 101 m    (b) 1.296 × 103 m²

[Problem Solving]   Question 9

Divide coefficients: 4.2 ÷ 7 = 0.6

Subtract indices: 10&sup8; ÷ 10−3 = 108−(−3) = 1011

0.6 × 1011 is not in standard form → adjust: 6 × 1010

∴  

[Problem Solving]   Question 10

(a) a × b = (p × 10m) × (q × 10n) = pq × 10m+n

    This is of the form k × 10m+n where k = pq. ✓

(b) If pq ≥ 10, the result is not in standard form. We must divide pq by 10 and add 1 to the power.

    Example: (5 × 103) × (4 × 102) = 20 × 105

    → adjust: 2.0 × 106

∴   (a) pq × 10m+n shown ✓    (b) If pq ≥ 10, divide by 10 and increase power by 1.


