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Fill in these boxes and read what is printed below.

Full name of centre Town

LOORKED SOLUTIONS

Forename(s) Surname Number of seat

e » j = i“i‘ﬂ‘"‘ "1 "/‘: I =

Date of birth
Day Month Year Scottish candidate number

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

ax’+bx+c=0 are x =

a

~b+./(b* —4ac)

2a

b c

sind sinB sinC

a* =b? +c*—2bccos A or cos A =

b +ct—d?

2bc

. /Z(x—f)z
n—1

or s=

le _ (Zx)z
n
n —

, Where n is the sample size.

ANV A
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Total marks — 50
Attempt ALL questions

1. The number of visitors to a zoo in 2024 was 118 750.

The number of visitors is expected to increase by 4% each year over the next
two years.

Calculate the expected number of visitors in 2026. 3

o0 + Hle = 1OHf, = 1.0

S 750 =x Lo = [23,k40 vistors

L A0 Y R ]
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. Ashop sells footballs in the shape of a sphere with diameter 21 centimetres.
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Calculate the volume of the football.

Give your answer correct to 3 significant figures. 3
D= 210
= 10.Scmn
3
\/fsphcre_ = -ij'- ™
3
= x 7T % 105
>

= LQKqG.O48206|

Volome = HISO ® C?:S.p)

AR ]
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. The mass of one atom of gold is 3.27 x1072? grams.
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The mass of one atom of carbon is 6.1% of the mass of an atom of gold.
Calculate the mass of one atom of carbon.

Give your answer in scientific notation. 2

bl of 32T O

22
O.0l » 321 % 10

(o 1aaum = \Q’"”>

= |.,.49947 (@PZS OWW\S

[Turn over

NNV RN A ]
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4. The weights, in kilograms, of a sample of rugby players in Scotland are shown.
93 103 99 105 88 106 92
(@) Calculate the mean and standard deviation of these weights. 4
‘ o - N
L X =2 (x - 1)
a3 —-D 25
03 5 95 Moo = LX = Q)SQJ
o i ‘ " "
105 T 4 |
y - - I - — q e
%3 | —1Q | 6o ki %(ﬂ ‘
106 bt
q2L — b 3o
L36 < 300

sd = Z(x I)L -/ -B-E-D

Sd = 7.0 O],

. = .\ ‘(@ (ldp)

L 0 AR L ]
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4, (continued)
A sample of rugby players in France has a mean weight of 105 kilograms and a
standard deviation of 5.9 kilograms.
(b) Make two valid comments comparing the weights of the rugby players in the
samples from Scotland and France. 2
Maen &(

et | A% 1.
anuq 105 9.9

One averoge, the ryg S p\_ocje,(s =samnmpled

Fran Vwﬁh Moce. than +Hhe ptﬂzj{fs TN &L\H&ML

The_ thcJ\,J:§ op- tho Samp\ﬂd p\a.ajzfg (A
France. ore 0ss vaciable (N\O\fQ cor\sisl‘?—f\g

than Hha we@l«té f the ptaﬁm '~ SceHand .

5. Expressg'x2 +103€%+19 in the form (x+a)2 +b.

[Ersy -s7 ]+
(x +3)* -25 + 19

= (D(-F‘S)z e (O

[Turn over
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6. A party hat is made in the shape of a cone, as shown.

The piece of card used for making the hat is a sector of a circle, centre C.

170°

G 15 cm B

The radius of the circle is 15 centimetres and angle ACB is 170°.
Calculate the area of the sector.

%&l:p'”&

36O T

e N
Seckor Avea. = ._l:’__L.:’_ > TT XS
SO

= 33)?3,_16\"‘{'2. S

Seckor Atea. = 333719 an?" Gdp)
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In the diagram, ABCDE is a regular pentagon.
e Angle EFA is 65°.
e FAB is a straight line.
F\m\i ak wnkre
AcO - e "I'Zj
D
Calculate the size of angle FEA. 2
lsescoles, A /. FAE = 18D - (3+"’5%
180 —72 = 108 = 727 ederior agle
108 -2 = SH- |
[FEA = R — (T2+65)
[N
[LFEA = L2
[Turn over
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. The diagram shows a cuboid, KLMNOPQR, relative to the coordinate axes.

Z)
L(0,3,12)
|
K E EL} ﬂz; =
|
|
| -
: (#JV\ -
|
|
E
|
i V
|
|
|
|
|
|
|
|
|
|
:
|
|
“““““ = Q -k -
473 -
O 4 R®0,0 x O =

L has coordinates (0, 3, 12).
R has coordinates (4,0, 0).

(a) Write down the coordinates of M.

m (03, 12)

(b) Calculate the length of the space diagonal OM.

om = \/ g = A% \ZQZ‘
= {ex
oM = 13 unily

X847 750210 =*
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9. Change the subject of the formula B = %kc2 —3c to k. 3

Lt -3¢c = B

Li‘
Lice® = B+ 3c

L .
|
l K = A&+ 3&)
[Turn over
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10.

On Bob’s lorry there are 7 stacks of paving slabs and 3 stacks of edging blocks.
The total weight of these stacks is 2400 kilograms.

Let p be the weight of a stack of paving slabs and e be the weight of a stack of
edging blocks.

(@) Write down an equation in p and e to illustrate this information.

Imran has 3 stacks of paving slabs and 4 stacks of edging blocks on his lorry.
The total weight of these stacks is 1300 kilograms.

(b) Write down an equation in p and e to illustrate this information.

2o 4 2. = 12606

Beth has 6 stacks of paving stabs and 5 stacks of edging blocks on her lorry.

(c) Calculate the total weight of the stacks of paving slabs and edging blocks on

Beth’s lorry.
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1
4

TP+ Be = 2uoD GB 2%p +12e = AeCO

3p +e = 1200 (3 O I the =300
' 3 + e = \BCO
- p = 3CO

3(z0) +e = 1300
Qo0 + ke = (300
ke = HOGO
g = {0OU

Ly _Beths ot Weghtt = tp + Se

= 6(200) + Slice)

= _23C0 |
IR <t

84 7750212 =*
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; 11. Two model aircraft are mathematically similar.
The small model is 14 centimetres long, and the area of one wing is
24 square centimetres.
The large model is 31.5 centimetres long.
Calculate the area of one wing of the large model. 3
Lingas S‘:E:_&l‘:ﬁ:sLizi
wWee. | L -
q L
Areo. Fe = (N - 8
H 16
Lowa@ Ar&ceQi@ = 3 2
IS
T
= L. Sem
[Turn over

B MR R ]
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12. In the diagram A, B and C represent the positions of three checkpoints in an
orienteering course.

13140 = K~

°  Bis 250 metres east of A.

° The beari fCH Ais 131°, 4
.e earing of C from A is Fnd Q’ “+Hhan %’
e Cis 200 metres from B.
than, bwu(r\al
Do not use a scale drawing. 4
LABC = 180 — (11 +55)
= ¥
- (

Calculate the bearing of C from B.

S"\f\ C = (D;(\ A

C aC

I

snC _ Skl B«am\\\(j
2150 260

360 ~(90+ )
360 -1 1Y

.
Bear = | %

(f

SNC = 0.9205T13786
= sin'(as) = 55.099%

LACE = §5°
L HIINII!IIHIII!IJIII NP ]
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13.

Solve the equation ciakial = 4Tx+1.
Sx+\ = hx + |
2 3
X xk x ks
3Ec+) T 2(m) + 6
5+ 3 T Sx + &
Tx +3% T b
T i— 3
|
x = 32
—7

[Turn over
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14. Aride at a theme park has a car attached to
each end of a rotating arm.
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As the arm rotates clockwise, the height, # metres, of car A above the ground in
each rotation is given by

h=10-8cosx°, 0<x<360

where x° is the angle the arm has turned from car A’s starting position.

Calculate the two values of x for which the height of car A is 13 metres above the
ground. 4

ek b= 1y . 13 = 10— Ve’

Beesx” = =3

N/~ wsx” = =3

2 3 i
%m{;‘\ﬁ ra- ces'(3)z 630 (i de)

o)
&
N
—(\—

X = 1R0—6%, 18D + 6%
o = 2%, 24%°

B HIIHVIIIII|I|||I|IIIIII||||IIII||||IIUIIIIIIIIIIIIIIHII! ]
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In the diagram, DG and GE are represented by the vectors r and s respectively, and

o
DE = 3EF.

G

% .
Express GF in terms of r and s.

Give your answer in its simplest form. 2
ﬁi = +.5
—~ B — )
EF = $DE = 2 (c+53)
&= Gt +

1"
v
+

GRJ/.
)
13
4

[END OF QUESTION PAPER]
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