Ratio, proportion and percentages - Set 2 - Solutions

Specification M3.1-M3.11.

Answer key
Question Answer Topic
1 D Ratio, proportion and percentages
2 F Ratio, proportion and percentages
3 E Ratio, proportion and percentages
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Worked solutions

Question 1 RAT-09 - Ratio, proportion and percentages - spec M3.9
p isdirectly proportional to \/3 , and ¢ isinversely proportional to ». Which of the following is true?
Answer: D
p=ay/qandg=t, 80p=a\/g=%g-
Full method - how and why

Chaining two proportionality statements. Write each with a constant and substitute.

— b
1 Writethem algebraically: p = a\/q and g = — for constants a, b > 0.
why: 'Directly propoptona’ means a constant multi ple; 'inversely' means a constant over.
b a\/eban

2 Subgtitute: p=ay\/ - =——

why: The square root distri b\é{t& over the quotient.
. . constant .. . —
3 Smcea\/b isaconstant, p = ——: pisinversely proportional to \/r.

why: Collect al the constantsinto o\;(e{’ only the r-dependence matters.

Whereit goeswrong
e Forgetting the square root and concluding p « L - an offered option.
* Losing the 'inversely' and choosing p « \/7
Takeaway Chain proportionalities by substituting; the accumulated constants never affect the final relationship.

Question 2 RAT-11-Ratio, proportion and per centages - spec M3.1
On amap with scale 1: 25000, alake has area 8 cm2. What is the actual area of thelakein km2?

Answer: F
1 cm represents 25 000 cm =0.25 km, so 1 cm? represents 0.0625 km?. 8 x 0.0625 = 0.5 km>.

Full method - how and why
A map scale appliesto lengths. For areas the scale factor is squared - and the unit change must be handled too.

1 Convert the length scale: 1 cm on the map is 25000 cm inreality =250 m =0.25 km.
why: 25000 cm =250 m (divide by 100), then = 0.25 km (divide by 1000).
2 Squareit for areas: 1 cm? represents (0.25)* =0.0625 km?.
why: Area scales with the square of the length factor.
3 Multiply: 8 x 0.0625 = 0.5 km®.
why: 8 X =14
Whereit goeswrong
* Using the length factor directly: 8 x0.25=2 km? - an offered option.
* Mishandling the cm-to-km conversion by afactor of 10, giving 0.05 or 5.

Takeaway Map areas use the squar e of the linear scale; convert units before squaring.
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Question 3 RAT-12 - Ratio, proportion and per centages - spec M 3.6
In ayear group the ratio of boysto girlsis 3 : 4. Two boys leave and two girlsjoin, and the ratio becomes
2 : 3. How many students are in the year group?
Answer: E
With 3k boys and 4k girls:

2
s Ok—6=8k+4= k=10. Totd 7k = 70.
+2 3 ©

Full method - how and why
A ratio before and after a change. Introduce a multiplier k so both quantities are expressed with one unknown.

1 Let the numbers be 3k boys and 4k girls.
why: Theratio 3 : 4 fixes only the proportion, so a scale factor k is needed.
2 After the change: 3k — 2 boysand 4k + 2 girls, with ratio 2 : 3.
why: Two boys |eave, two girlsjoin.
R 55

=5 9030k~ 2) =204k +2).

3 Write the equation:
why: Cross-multiply.
4 Solve: 9k —6=8k+4=> k=10, sothetotal is 7k =70.
why: Check: 30 boys and 40 girlsto start; after the change, 28:42=2:3 [1.
Whereit goeswrong
» Forgetting to answer the total and giving & or one of the groups.
e Writing the new ratio upside down.

Takeaway Introduce k for aratio, apply the change, cross-multiply, then convert back to the quantity asked for.
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