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Mathematical formulae for papers 1 and 2

Surface area and volume of solids

Name of solid Total surface area Volume
cone mr? + wrl 1rr?h
pyramid % base area X height
4.3
sphere 4mr? 3TY
Trigonometry
. sinA _sinB _sinC
Sine Rule — =7 -
a _ b c

Area of a triangle

sinA sinB

=LabsinC
2
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“ |1 A tank was filled with water in 5 hours 24 minutes. At 1005 the tank was completely filled up.
(a) At what time did the tank start filling up?
(b) Express 5 hours 24 minutes in hours.
(¢) The tank was filled by a pump working at the rate of 0.4 m? per hour.
How long, in hours and minutes, would it take if the pump was working at 0.9 m? per hour?
ANSWEF (@) wooirveveecniiiaeeeeiieeeeeeesneieenn [2]
(D) e hours [1]
(5 T—— hours .......... minutes [2]
2 Evaluate w
8.07++/19.2
ARSWEF oo ecieeereiae e e seeee e [2]
3 Make b the subject of the formula
A=1bh
5 bh.
AFSWEF ..vvveeereeeeecrieeeeeeeveeeseranessiennesas [2]
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4  Simon’s garden is in the form of a triangle POR as shown. PQ = 75m, QPR = 87° and POR = 54°.
Q
75
A
R
Calculate
(@ () PRO,
(ii) the length of PR.
To reduce the number of predators entering the garden, Simon puts one line of razor wire along PQ
and PR.
(b) Calculate the total length of the razor wire.
ARSWeEr (@) (1)evevvevineenenieneiniceeneeniienes [1]
(1) 1erreeeeeeeee s m [3]
(D) oo m [1]
© BEC 2006 0563/02/0/N/06

For
Examiner’s
Use



For 5 For
Examiner's Examiner’s
se Us
v 5  Water is charged per kilolitre (k1) as shown in the table below. ‘

) Thebe per ki
Tariff Consumption
band /month (kI) Gaborone I Francist Sua Selibe
/Lobatse waneng e township Phikwe
| 0-10 235 185 265 185 185
2 11-15 705 365 635 415 295
3 16 —25 900 475 925 595 365
4 Above 25 1245 545 1035 660 475
(a) (i) What is the water charge per kl in Selibe Phikwe in tariff band 27
(ii) How much more is the water charge per kl in Francistown than in Selibe Phikwe in tariff
band 2?
(b) A household in Jwaneng consumed 18kl of water.
(i) Calculate the charge for the water consumed.
The water bill is the charge for the water consumed plus 10% Value Added Tax (VAT).
(i) Calculate the water bill for the household.
(¢) The water charge (without VAT) for a household in Sua township is P35.10.
Calculate the number of kl of water consumed by the household.
Answer (a) ()P .o [1]
QL) P e i snssssmmmsssamavsssmnsss [1]
(D) (D P 2]
(61101 Ty ———— 2]
(C) oo kl [2]
© BEC 2006 0563/02/0/N/06 [Turn over

For
Examiner's

Use

6 For

Examiner’s
Use

6  The scatter graph below shows the engine capacity of cars and the time it takes a car to accelerate
from O to 100km/h.

5

4.5

4 F

35

3

Engine capacity 25
(x 1000cm3)

1.5

0.5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A

Time (seconds)

(a) State the type of correlation between the engine capacity and the time taken to accelerate from
0 to 100 km/h.

(b) Draw the line of best fit. [1]
(¢) A car has an engine capacity of 2100cm?,

Using your line of best fit, estimate the time, in seconds, the car is expected to take to accelerate
from O to 100 km/h.

ARSWEr () oooovvvnvviieeeiiieiiineieeeeeeccnenens [1]

(C) mvwssiim s sasvess o mawe i svassinsintnse [1]
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7

7 A group of students, consisting of 58 boys and 62 girls in a school, reported that they either use a
family car, public transport or walk to school. The table below shows this information.

Family Car Public Transport Walk
Boys 8 20 30
Girls 15 25 22

(a) What percentage of the students uses public transport?

(b) The information is to be represented in a pie chart.
[You are not expected to draw a pie chart.]

Calculate the sector angle for students who use a family car.

(c) A student is chosen at random from the group.
Find the probability that the student

(i) walks to school,

(ii) is a girl who does not use public transport.
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ANSWEF () woeeeeeeeeriieeieeeeeieeecceeeen, 2]
(D) «conenerrenmnmnmnnsssessnnsmnmsssivnindisis 2]
(€) (1) tooeeiiieeeee e [1]
(1) teverrree e e 2]
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Three siblings, Thabo, Dineo and Mbora share a herd of cattle from their father’s heritage.
Mbora receives x cattle.

Dineo receives three times the number of cattle received by Mbora.

(a) Write down an expression, in terms of x, for the number of cattle received by Dineo.

Thabo receives 360 cattle more than Dineo.

(b) Write down an expression, in terms of x, for the number of cattle received by Thabo.

The total number of cattle received by the siblings is 1200.

(¢) (i) Form an equation in x to represent this information and show that it reduces to Tx = 840.
(ii) Solve the equation 7x = 840.

(iii) How many cattle did Thabo receive?

ARSWEF (@) covvvviivniiiniiiiiiiiiiiiiieiei e, [1]
(B) wsssssmammissssmmasisssssesssssasess [1]
(0] Q)0 s 25w 5w oo 5645 6538 6556554 S4H S 3483 SO S 4 S ET T EO§ T EH RO S0a S e w ey s A ST A A EA SRS S RS TET 00
........................................................................................................................................ [2]
(€) (11) eerreerieniiiiiiiiiici [1]
(L) sssssmmsnismmammsessoerses [1]

© BEC 2006 0563/02/0/N/06

For
Examiner’s
Use



For
Examiner’s 9 For
" Use A Examiner's For 10 For
' Ot Nt ; . i . Us Examiner's Examiner’s
9  The diagram shows the cross-section of a cylindrical tunnel with internal diameter 4.4 m and external : Use e

diameter 5.4 m. 10 The table below shows some values of x and the corresponding values of f(x), correct to one decimal
place, for the function f(x) = B2+ 1.

)
n

x |-15} -1 |-05| 0 | 05 1 1.5 2

fx)| 69| =204 1 |06] 0 |01 1 p

(a) Find the value of p.

(b) (i) On the axes below, draw the graph of f(x) = X -22+1. [31

g\

3! oL

Calculate u | mE TIr

(a) the area of the circular opening of the tunnel, EEEN

(b) the shaded area, | EEE

(c) the volume of the material in a 2.5 m stretch of the tunnel. ias | AEEEN

(ii) Write down the minimum value of f(x) for x> 0.

(iii) The graph crosses the x-axis at three points (r, 0), (1, 0) and (s, 0).
Write down the value of r and the value of s.

ARSWEF (1) oveveneeeeeiiiiiiiieeeiiieniece s [1]

(D) (11) wovveevecriiiiniennre e {1]
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11 A heap of sand is in the form of a cone of base radius 1.5 m and height 1.8 m as shown in the diagram o
below.
1.8
5
(a) Calculate the volume of the sand.
(b) The sand was dug out from a level surface creating a rectangular cross-sectional pit with base
measuring 2.3 m by 1.7 m.
Calculate the depth of the pit.
(c) Ifthe 2.3 min part (b) is given correct to the nearest tenth of a metre, state its upper bound.
ARSWEY (@) sivssnsvisssinmsinsisassssonsaransssrans m’ [2]
(D) e m [3]
(C) wossmammesnasss s i m [1]
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12

12  In the diagram, AT represents a side of a vertical building 18 m high. The angle of depression of a car
at B from the top of the building, 7, is 33° and angle TAB = 90°.

T

18

A B
(a) Calculate AB, the distance of the car from the foot of the building.

(b) The car now moves in a straight line, a distance of 13 m from B to C as shown in the diagram
below.

18

A 13 G
Calculate
(i) the angle of depression of C from T,
(if) the distance of the car from the top of the building 7.
ANSWeEr (@) .oooovvveeeeiieiiicciiicciiiee s m [2]
(D) (1) woveeeiieeececece e [3]
(11) v vvvrerrsnnnmnssnnness s sisssis s m [2]
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“ | 13 The diagram below shows the positions of three locations, Phaleng, Kgwakgwe and Newtown in a *

city. Kgwakgwe and Newtown are joined to Phaleng by straight roads R/ and R3 respectively.

North

T Kgwakgwe
Scale: 1c¢m to 1km
R1
R3

Phaleng Newtown
(a) A police patrol tower is such that it is the same distance away from the two roads.

Showing all construction lines, construct, on the diagram, all the possible positions of the

tower. [2]
(b) A cinema hall is to be constructed south of the R3 road such that it is 2 km away from the road.

Construct, on the diagram, all the possible positions of the hall. [2]
(¢) Write down the geometrical term used to describe the relationship between the construction in

part (b), and the R3 road.

ANSWEF (C) covreiiiiiieeiiiees e neaveees [1
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\ VAVAVAN /ﬁ\ S\, \

(a) Draw all the lines of symmetry of the hexagon on the diagram above.

(b) Write down the size of angle FBD.

ARSwer (B) oo
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The 1 ABCDEF i h that
(c) e hexagon 1s such tha BLANK PAGE

— = =
AB =p, FE =q and CD =r as shown below.

b
.

///

~

Express, in terms of p, q and/or r,
_)

(i) ED,
._)

(ii) AF,

—_
(iii) AE.

Answer {6} ) oo 1]
(1) voereerieiere e [1]
(1) ceveereeereeereeereeriesre e [1]
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