Notes and Answers

A8

7

(a) 19. The answer seems to be the product of the first and last numbers, plus 1.
(b) n (n + 3) + 1. Proof is by expanding the square of this.
(c) 9701

8

(a) 31, 73, 421

(c) It does. Check that n 2 + (n + 1)2 + (n (n + 1))2 ≡ (n (n + 1) + 1)2.

(b) 111, 931

Preface
I wrote most of these worksheets while teaching at an English grammar (i.e. selective) school. Each
sheet was motivated by a need felt at the time, to address inadequacies in text book exercises, to deal
with new syllabus topics, or simply to follow out some idea. (Two or three have been written more
recently for this collection.) They do not comprehensively cover any syllabus, but are provided as a
resource to supplement textbooks and other available materials.
The sheets were written for class use in a selective school, so many of them include some fairly routine
work, but most also have some hard questions to provide a challenge for the really able, who can get
very frustrated when all the work they are given is easy. I have tried to provide guidance in the answer
section to help with the hardest questions.

A9 The effect of errors on calculations
1

Answers are given on the sheet.

2

(a) 31.185, 32.825 and 10.5, 32.5

(b) 31.918, 32.082 and 15.214, 16.868

3

(a) 4188.8cm3
(b) 4126.3, 4251.9 cm3, 3.00%

(c) 1256.6, 1244.1, 1269.2 cm2, 2.00%

4

(a) 10.7m

(b) 58.0m

5

150.44, 149.56 km/s

6

(a) 16.6s

7

0.3153

8

(a) 17.3, 18.7 km

9

(a) It’s part of a ring between two concentric circles, cut off between two radii. Area 48.9ha.
(b) x : 26.4 to 27.5, y : 7.3 to 8.1

The sheets are classified into four sections: A for algebra and arithmetic, G for geometry, S for statistics,
X for extra investigations. The biggest section is G: it just happened that way! (For the 16–18 age range
I wrote a lot of statistics sheets, which I hope, God willing, to put together, with some notes on teaching
the subject, in due course.)

π has appeared previously in Mathematics in School.

(b) 225.1, 219.3 mph

Sheet G9 on Calculating

(b) 031.5°, 035.9°

I am grateful to my publisher Andrew Griffin for giving much encouragement that spurred me on to do the
considerable work involved in preparing the sheets for publication; and also to Jane Adams, the designer,
who collaborated with great patience and efficiency in the layout of the final versions of the sheets.

11 (a) 122.5π cm3

Special thanks are due to my friend George Noble, who used his artistic gifts to produce far better
diagrams than I could, as well as helping with the typing. He also, following an idea suggested by Mark
Robins, produced the very politically incorrect cover design!

A10 Transforming graphs with Omnigraph

Last but not least, thanks to my wife Cynthia for her longsuffering during all this work, and for help with
the checking. Any remaining errors are of course my responsibility. If you discover some and email me,
cwpuritz@pmbx.net, I will be grateful, and will respond by sending you details of any other errors that
have been found.

10 It divides the area by 100.
(b) 5%
(c) 4.04%
(d) 9.242%
pq
)% . For small changes this is approximately (p + q)%
12 Exact change is (p + q +
100

Software such as Omnigraph is an ideal tool for investigating how the equation of a graph changes when the graph
is transformed geometrically. This sheet gives instructions which are specific to Omnigraph, but users of other
software can equally do the questions here, provided that they know how to do things with the software.
The later questions explore trigonometric relationships, and introduce completing the square.
1

(a) Translations j and –4j, (up 1, down 4.)

2

(a) 3 to left, 4 to right

(b) y = f(x) + b.

3

(a) y = (x + 4) – 3
(b) y = (x – 3)2 + 1

(c) y = (x – 2)2 – 1
(d) own choice

(e) y = f(x – a) + b.

4

Translate by
(a) –3i + 2j

(b) 4i – 3j

(c) –i – 4j

5

(a) y = 3sinx

(b) y = 0.8sinx

6

(a) y = sin3x

(b) y = sin 2 x

7

(a) y = 1.5sin2x

8

(a) Stretches, factor

1

(b) y = 3sin(x /3)
along x, 2 along y

(b) Stretches, 1.25 along x, 4 along y
9

Christian Puritz
January 2006

(b) y = f(x – a)

2

1
2

I hope you and your pupils will enjoy the venture!

(c) y = –2sinx

(d) y = k f(x)

(c) y = sin(x / k)
(c) y = n f(x /m)

(d) y = k f(x /k)

(c) Translation 50 to right
(d) Stretch

1
2

along y, translation –100i – 2j

Reflection in x axis; reflection in y axis; half turn about the origin.

10 (a) Reflection in x axis

(b) reflection in y axis

(c) half turn about origin

11 (a) half turn about origin

(b) reflection in y axis

(c) it = –sinx

12 Enlargement with centre (0, 0), factor
13 Enlargement with centre (0, 0), factor
Enlargement with centre (0, 0), factor
Sin2x =

6

1
2

(d) it = cosx

1
1
. Sinx cosx = 2 sin2x.
2
1
1
1
1
followed by translation by 2 j; cos2x = 2 cos2x + 2 .
2
1
1
followed by reflection in x axis, then translation by 2 j;
2

1

– 2 cos2x. Deduce that cos2x + sin2x = 1 for all x.
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