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Fill in these boxes and read what is printed below.

Full name of centre Town

_-“'--_--_““\
SORKED seroTions | | Cer
Forename(s) Surname Number of seat
Date of birth
Day Month Year Scottish candidate humber

Total marks — 50

Attempt ALL questions.

You may use a calculator.

To earn full marks you must show your working in your answers.
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

—b+/(b* —4ac)

ax’ +bx+c=0 arex=

2a
a b ¢
sind sinB sinC
2,2 2
a2:b2+c2—2bccosA0rcosA:b e —a
2bc
Az%absinC
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V—3nr
1.2
V—31:rh
1
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or s= 1” , where #n is the sample size.
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Total marks — 50
Attempt ALL questions

1. Expand and simplify (3x—2)(2x” +5x —1).

6> + 15X —3x  —hx = 10C + 2L

—
-—

LxX® + x> —13~ + 2

2. A company’s annual profit at the end of 2021 was £215,000.
The profit is expected to increase by 3% each year.

Calculate the company’s expected annual profit by the end of 2025.
Give your answer correct to the nearest thousand pounds.

20U =9 2025 = A yeors
I0) + 2% = IO3L = 1.O3

Expected fofit = £215 o0 w103t
= 2haRH. 3AHD.

= £242 600 (reasest icto)

I— * X847750203=* —I
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3. A concrete gatepost is made in the shape of a cuboid with a sphere on top.

0.4 m

The sphere has diameter 0.4 metres.

The cuboid has a square base of
length 0.48 metres. h - 2 Denr

The total height of the gatepost
is 2.4 metres.

2.4m

C = 0.2

0.48 m

Calculate the volume of concrete needed to make a gatepost. 3

\/ap,\m,: %‘1‘\‘(‘ 3 \/mbo:ck: Loy
= %xvxof = O.43xOUFND
= 0.03331032Um” = 0.460Bm®

“Tot\ Yooma. = 0.0335i1032 + O.4L0%

I

O0.HA%3 10324

= O.H-QL\—N\?’

| [N AR MUARR R D ]
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4. Moira buys 4 mangoes and 3 apples at a fruit shop.
The total cost is £4.25.
(@) Write down an equation to illustrate this information. 1
Hn + da. = HK.25
Sami buys 5 mangoes and 2 apples in the same fruit shop.
The total cost is £4.70.
(b) Write down an equation to illustrate this information. 1
S5m o+ 20 = K,T10
() Calculate, algebraically, the cost of a mango and the cost of an apple. 4
hm + 3a. = h.25 @
S5m +2a = RO &3
¥m +ba. = .90 et m = 0.80
~ 15m +ba = 4.0 -
bm +2a = k.70
mM = S.60
E S(o80) +2a = 470
Mm = 0.%0
' Hh + 2a = K70
20, = 0.770
Each rv\a.r\\c]o cests %Oper\uz, o = 0.3

N AN
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page 05

-

|

[Turn over



—

=

MARKS | DONOT

5. A school netball team recorded the number of sit-ups each player completed in a
minute.

The numbers for the seven players were:

29 27 24 31 22 19 30

(a) Calculate the mean and standard deviation of the numbers of sit-ups.

Zx = 29427 +2H +3V+22 119 +30 — IR
T =29+ 2‘12+2L+11—3I1+2f+|91+601 = HR52L

Mean = __:x;:ﬁ_ - 26
M

-V/zx &,

- _\J 4352 — I%Z%

6

:7,\1—5-

H, L1221 339585

\

sd = K5

0O O R
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5. (continued)

Some players in the school’s hockey team also recorded the number of sit-ups they
completed in a minute.

Their numbers gave a mean of 29 and a standard deviation of 3.2.

(b) Make two valid comments comparing the numbers of sit-ups of the players in
the netball team and the hockey team.

On cuung&, tho ‘\Od@('j“'zo«m ecordad. a
k}@kg{ nowbser oP %}‘l‘-u(:zs i one. minpde . (29 72L>

The nowbser of &i{“ups cecorded. ﬁ ‘H\Lkodio,j
team. Were oSO morp  consisteat than  the
nadbath teom. (32449

6. The diagram shows triangle FGH.

e FG=2 timet
G = 25 centimetres N F
e FH =32 centimetres 25 cm

e Angle GFH =58°
@ 32 cm

F

Calculate the area of triangle FGH.

Acea A = -;:&‘f\ Sin

I

229 .21923%S

(

32,22 em

L AN IR N

* X8 47750207 *
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7. Solve the equation 4x* +2x—7 =0,
Give your answers correct to 2 significant figures. 4
a=k A = b"—Hac
) = (2)> = +)(T)
c=-1 = h + N
A= Y
x = —b * *1 b=~ Hac
Qo
¥
X = -2 —ANWb o x = =24+ i
8 o3
L = —1.99629. . x = |.0A6b2g ..
x = —-\.6 x = 1o
o= =6, .} (2sf)

L 00 0 ]

* X8 47750208 %
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8. A train tunnel has a circular cross-section with a horizontal floor.

A diagram of the cross-section is shown below.

height
—
A‘ ) B
o 4m

¢ The centre of the circle is O.

¢ Chord AB is 4 metres.

e The radius OA is 2.9 metres.
Calculate the height of the tunnel.

A z ~ -
QQL:Q,Q—Z }\Q@\\t-x*‘r
2

x” = Hoked = 2.1+ 2.9
X = \‘Hr.'-t—\ Hﬂif}\t = 5Em
x~ = 2.1lm

AR R

*X8477502009 %
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9. Solve the equation 3sinx°+4 =6, for 0 < x < 360.

Asinx+% = 6 |
AN, = 2
S 2 ¥
N = = T|C

S

ez S () = KLY (1dp)

= (o, D -ra

X
X = ‘-H.%‘l '&)—LH-—%
S

= L% 13%.2°

L 00 0 R S A A

*X847750210=*
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10. An attraction at a theme park has a carriage attached to an arm.
The arm swings from A to B along the arc of a circle, centre C, as shown in the
diagram below.
A B
- |5
D= BA0m
* The length of the arm, CB, is 15 metres.
* The length of the major arc, AB, is 69.4 metres.
Calculate the size of the reflex angle ACB. 3
ﬂgle - A \@{5]4\
0 ™D
0 RO
A-|\6\Q = A 4 3o
0T
=)
F\-ntﬂ\e = 26%. | (1dp)

L A KERO0 0 O E ]
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11. The diagram shows a cuboid, ABCDEFGH.

H
24 cm

The length of the cuboid, EH, is 24 centimetres.
The breadth of the cuboid, HG, is 6 centimetres.
The height of the cuboid, CG, is 8 centimetres.

Calculate the length of EC, the space diagonal of the cuboid.

(EG) = 24" +6" €D

—
——

(€e)"Heo)"

(E6)"= 612 (E] = 6l + (8%
SR TS EQO"= 616

ec = e

eEC = 2L

A0 O O

*X847750212 *
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2ab+6a

12. Simplify ;
b> -9

(b-2)(o+3)

2a(b+3b _ 2.0,
N -3

13. Simplify sin x°+2 cos x°-
cosx’

SINDC 4+ 2COSA
oA COSC

(i

= tmos + 2

L A0 O O
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14. The width of a river is represented by BC in the diagram below.

AB represents a tree on the river bank.

tree

B river C 15m D
a
* From C, the angle of elevation to A is 28°. s
* From D, the angle of elevation to A is 12°. 130 — 2'% = “6?'
e The distance from C to D is 15 metres.

D =192 —12. = 16

* BCD is a straight line.

Calculate BC, the width of the river. Qo -22 = é’ln 5
Using AACD Now  AABC
P
d = 2 li.'g?'-ﬂ-t-. ..
SN D Sif\lq' opp _‘/_,
L - _15 N
SN 1L Sin 16 e @ ) o i
- |5 \ \L &
d =l we2F = BC
S\(\\Q) ll;%lLLh._
d = WAL . . m

&C = LI 052
&C = 9.94003S. ..
\Oidth. &C = 993 e

—

[END OF QUESTION PAPER]
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