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Fill in these boxes and read what is printed below.
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Date of birth

Day Month Year Scottish candidate number

Total marks — 50

Attempt ALL questions.

You may use a calculator.

Full credit will be given only to solutions which contain appropriate working.
State the units for your answer where appropriate.

Write your answers clearly in the spaces provided in this booklet. Additional space for answers
is provided at the end of this booklet. If you use this space you must clearly identify the
question number you are attempting.

Use blue or black ink.
Before leaving the examination room you must give this booklet to the Invigilator; if you do

not, you may lose all the marks for this paper.
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FORMULAE LIST

The roots of

Sine rule:

Cosine rule:

Area of a triangle:
Volume of a sphere:

Volume of a cone;

Volume of a pyramid:

Standard deviation:

| —bi\f(bz'f4a6)

ax* +bx+c=0 are x =
2a

a & &

‘sin.d - sin B B smmc

a* =b +c* —2bccos A or cosAd= b+ct-da
2bc

A=7absinC

V=%I1tr3

v =3nrh

V=%Ah

. Jz(xff)z : \/le—(zx')z/n

, where »n is the sample size.
n—1 n—1 '
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1. Ahouse is valued at £240 000.
Its value is predicted to rise by 2-8% per annum.
Calculate its predicted value after 2 years.

IOZDO/O + 2-%7:» . IOZ-%O/C, e

1.02%8

fredicted valve =  £240 6T > |, 0282

= £25362%.16

2. Afunction is defined as f{x) = 3x + 2.

Given that flg) = 23, calculate a.

F fE) = 3at 2
etk 2a+ 2 = 23
2a = 2
a = 71

0
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MARKS
. Triangle ABC is shown below.
b A
1-2km ~
©
C _
.~ 1-35km B
a
Calculate the length of AB. . 3

¢t = at + b - 2abcos O

c* = 1355 127 - 2(039)(1.0) cosdS”
¢t = 0.60%B LTS ‘
¢ = Ans

C = OI80030369

Longth AD = 0.8 km  (2ap)

A A T
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4. Find |u], the magnitude of vectoru= | -13}. 2
18

\!

lul V 62 + (1D 4+ 8t '

= V529
VI =

23 ok

[Turn over

T T .

Page five



5. The vectors p and q are shown in the diagram below.

Find the resultant vector p + q.

Express your answer in component form.

A A OO
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6. (a) The Earth is approximately spherical with a radius of 6400 kilometres. e

Calculate the volume of the Earth giving your answer in scientific
notation, correct to 2 significant figures.

3
3
V= & o mw bUeO
5 .
12
V = 1.093%066219 10
) , 12 Y |
\/-— ol <10 km @_sﬂ)
(b) The approximate volume of the Moon is 2-2 x 10'° cubic kilometres.
Calculate how many times the Earth’s volume is greater than the
Moon'’s. 2

Earth _ fof > IOQ

2
= 0.2xI10
MoDN 2.2 % 10'°

SO times Jreatel

[Turn over
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7. Express E—LZ in its simplest form. 3
s 25

2
5t 25
Sy €

RSt = 10s
St 1

8. James paid £297-50 for a laptop in a sale.

The discount in the sale was 15%.
Calculate the original price of the laptop. 3

1007, — 1S /s = RS /,..,
85/, = £297.90

\ = 297.°0 _ 2.5
8s

v

@fi?;’tt\al Price was 3D )

L A0 -
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. The flag at each hole on a golf course is coloured red and blue.

The diagram below represents a flag.

Triangle QRT represents the red section.

PQTS represents the blue section.

T

Triangles PRS and dRT are mathematically similar,

The area of triangle QRT is 400 square centimetres.
Calculate the area of PQTS, the blue section of the flag.

SFE s bB —) _Li)C_) =] '—'5'-
wee LU H-

A

ya
Lwa& S
wetaes = (F)x 00 = 6250,

Bloe Area .

Los —
TS +0OL

hroo PATTS = 225 c,m?'-

A VAT G
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The pendulum of a clock swings along an arc of a circle, centre O

The pendulljm.swings through an angle of 65°, travelling from A to B.
The length of the arc AB is 28-4 centimetres.
4

Calculate the length of the pendulum.

& _  Arc leggh
4

36D ™

D> . 2% . L

e

30 Td |
65Td = 284 = 36D
4 = 10224

68T
d = 5006769656

-~ 26.03%%4_@2__%

P = . C
ne A lun = 25.0% ¢
‘? et T {‘;?A W Ju.'r\}\.lv}[‘lﬁ\ —_ dend e (N C (‘Ldp)
oo = .

L (T IR
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11. The top of a table is in the shape of a regular hexagon. i
The three diagonals of the hexagon which are shown as dotted lines in the

diagram below each have length 40 centimetres.

Calculate the area of the top of the table. 4

Angle. = 360+t b = &0°

1 <20 %20 = an6O’

Acoo. A

(1

1

172. 205008 e’

Aroa of Table = 6 x Ara A
| = b x 173.20508%808
= 1039. 230483

_Areof Table = 1039. 23 cm®  (2an)

[Turn over
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12. The diagram below shows the circular cross-section of a milk tank. JAREI

Depth of milk

The radius of the circle, centre 0, is 1-2 metres.

‘The width of the'surface of the milk in the tank, represented by ML in the
diagram, is 1-:8 metres. '

Calculate the depth of the milk in the tank. 4
x* = 1.2* - 0.9%
xF = 0.63
>~ = {063
2 = O0.79¥725.. .
x = 0.3m (dp)

Depth of- sl = o+
= 08 + }.2

= 2.0m,

L A0 A A -
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In the diagram below P, @ and R represent the positions of Portlee,
Queenstown and Rushton respectively.

= 82°
r R /PRY = RO-72-52
p 560
Portlee is 25 kilometres due South of Queenstown.
From Portlee, the bearing of Rushton is 072°.
From Queenstown, the bearing of Rushton is 128°.
Calculate the distance between Portlee and Rushton.
Do not use a scale drawing. 4
P - @® . _c7
A e— - ] _— s /
sinP an®” sink’
9 - _25
sin OS2 “n 56
sin 56
q. = 23.762%- - -

Distance. PR = 23.7Tbkm (24p)

|

[Turn over
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HAroa.

Area

o Hat ryx SIS = O e requied]

—

| —

——
o

-
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MARKS
A rectangular picture measuring 9 centimetres by 13 centimetres is placed
on a rectangular piece of card.
The area of the card is 270 square centimetres.
‘There is a border x centimetres wide on all sides of the picture.
.
g
| 13 length 413
X
- 2x+9
(a) (i) Write down an expression for the length of the card in terms of x. 1
Loa SH\ =D SRS S ICYET S o
_!ﬁﬂ\ = 2 +1X
(ii) Hence show that 4x? + 44x — 153 = 0. 2

(2 +12) (22 +9)

bt + IS + 26 + 7]
o ¢ bl 4117
ok Mo ® 4+ MU+ 17 = 2770

A0 A A
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14. (continued)
(b) Calculate x, the width of the border.
Give your answer correct to one decimal place. 4

Sohve  HxT 4kl -1 =0 for 70

for axt +boc + < = o

a= Disciminank = B ~kac

b =44 = (4)" -~ u(#)(-153)

e = 3]y

-~ = —L|-L|.‘_t\}'-l-5€14-
3.
o = —bb — \oasy oC = kb + uzsy
1) g

aayﬂﬁn-_ o= 26T
'DC.>O- X = 2.8 cem de).

no soletion

[END OF QUESTION PAPER]
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