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Mathematical Formulae

Compound interest

Total amount = P(1+ L)n
100

Mensuration

Curved surface area of a cone = zrl

Surface area of a sphere = 4ar”

Volume of a cone = %nrzh
_4
Volume of a sphere = §7zr

Area of triangle ABC = %absin C
Arc length = r@ , where @ is in radians
Sector area = %rze, where 0 is in radians

Trigonometry

a b ¢
sinA sinB  sinC

a’ =b® +c? —2bccosA

Statistics
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Section A (52 marks)

Answer all the questions in this section.

1 When written as a product of its prime numbers, 504 = 2° x3°x 7.
(a) Write 540 as a product of its prime numbers.

ANSWEN Lo [1]

(b) Hence, find the greatest integer that will divide both 504 and 540 exactly.

ANSWEN ..o [1]
2 A bank pays investors 3.2% per annum compound interest, compounded half-yearly.
Ahmad invested $10 000 for a period of 3 years.
Calculate the interest earned after 3 years.
Leave your answer correct to the nearest dollar.
Answer S, [3]
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3 Inthe diagram, APQR is similar to ASTR.

Find

(a) angleRST,

ANSWEN L. [1]
(b) the length of ST.
Answer ST=................. cm  [2]
4 Four tennis balls are packed tightly in a cylindrical tube. The radius of a tennis ball is r cm.
Show that the empty space in the tube is one third of the total volume of the tube.
. A
Answer

[3]
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5 (a) Solve 2x*—4x—7 =0 using the quadratic formula.

Answer X=............. (o] QU [3]
(b) Solve these simultaneous equations.
4x+y=06
X—2y+3=0
ANSWEr X = ...
Y T [3]
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6 The points A, B, C and D lie on the circumference of a circle centre O.
AOD is the diameter of the circle. /BAC =30°and #CDA=68°.

B

(a) Explain why angle ACD is 90°.

5T
......................................................................................................... [1]
(b) Find
(i) angle ABC,
ANSWEN e [1]

(it) angle OBA.

ANSWEN o [2]
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7

In the right-angled triangle ABD, AB =8 cm and AD =12 cm. C lies on BD, such that A
ZACB =1rad.
12 8
Find
lrad

(@) ZADB in radians, D C B

ANSWEN Lo [2]
(b) the length of BC,

ANSWEr ..o cm  [2]
(c) the area of triangle ACD.

ANSWET  .oviveiiiiieeeee, cm? [3]
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8 (a) Expand and simplify (3a—b)2+b(2a—b).

(b) Factorise the following expressions.

() 12-3x*

(i) 4y-10+6yz—-15z

Answer

Answer

Answer
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9 (a) Complete the table of values for y =%+E—6.
X

Give your answers correct to one decimal place.

X 1 15 2 2.5 3 5 7 9
y| 6.1 2.3 0.4 -0.5 -1 -0.8 4.3
[1]
x* 12
(b) Draw the graph of y=?+——6 forl1 <x<0.
X
y
8 —A
7
6 -
5
4 -
3
2 -
1-
0 | | | | | | | | g
| 2 3 4 5 6 7 8 9 X
-1
3
A [3]
(c) Write down the coordinates of the minimum point of the curve.
Answer  (c.oooeeviinennns ) e ) [1]
(d) By drawing a suitable tangent, find the gradient of the curve when x=7.
ANSWEE et e e e [2]
x* 12
(e) Use your graph to solve the equation E-ﬁ-— =7.
X
Answer X=............. (o] SN [2]

[Turn over



10

10 The table below shows the walking speed of people across different age groups.

Age
<30
30-39
40-49
50-59

>60

Kilometers per hour (km/h)
4.82 km/h
454 km/h
4.54 km/h
4.43 km/h

4.34 km/h

Miles per hour (mph)

3 mph
2.8 mph
2.8 mph
275 mph

2.7 mph

https://www.medicalnewstoday.com/articles/average-walking-speed#average-speed-by-age

(a) Find the walking speed of secondary school going students.

As part of BT70 celebrations, staff and students formed a mass display of the school

celebratory logo in the school field. Mr Lee assigned specific groups to form part the logo.

The scale drawing of the logo is 1 cm : 20 m.

Teaching & Non-

(b) Estimate the actual distance, in metres, of the logo formed by the Secondary 4 and 5

students.

Answer


https://www.medicalnewstoday.com/articles/average-walking-speed#average-speed-by-age
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Below are the instructions for the formation of the logo.

()

Time

Instruction

7.30am — 7.35am

Flag-Raising in classrooms

7.35am — 7.55am

Students to leave their classrooms and reach the school field

7.55am — 8.20am

Formation of BT70 logo in the school field, and photo-taking.

8.20am — 8.30am

Students to leave the school field and reach their classrooms.

If the maximum walking distance from the classroom to the school field is 400

metres, determine with working if a Secondary 4 or 5 class will be able to return to
their classroom by 8.30am.

Answer

[4]
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Section B (8 marks)
Answer one question from this section. Each question carries 8 marks.

11 (a) The box-and-whisker plot show the distribution of the marks of a Mathematics test of
a group of students.

90+
80
Marks
: 70+
60T
i 50 e ..
40+
A |
Mathematics
test
(i) Complete the following table.
Mathematics test
Lowest mark 40
Highest mark 89
Range
Lower Quartile
Upper Quartile
Interquartile Range
Median mark
[3]

(it) David observed that the marks of the Mathematics test were evenly distributed.
Do you agree?

N 1151117
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(iii) The distribution of marks of an English test of the same group of students were
noted as follows:

English test
Range 34
Interquartile Range | 10
Median mark 61

Make one comparison of the students in the two subjects.

ST
.................................................................................................. [1]
(b) A bag contains 4 blue balls and 3 red balls. Two balls were drawn from the bag at
random, one after another.
Find the probability that
(i) both balls are blue,
ANSWEN o e, [1]
(if) both balls are of different colours.
ANSWEN o e, [2]
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12 A, B and C are three points on level group.
The bearing of B from A is 068°, and the bearing of C from A is 144°.
AB is 370m and AC is 510m.

Find

() The distance between B and C,

ANSWEr ..o m [3]

(b) The bearing of C from B,

ANSWEE oo,



(c) The shortest distance from C to AB.

15

Answer




