I FOR OFFICIAL USE I
TRy

. National
Qualifications Mark
H W WU ]
X847/75/02 Mathematics
Paper 2
FRIDAY, 3 MAY
10:45 AM — 12:35 PM AU AR

* X8 47 7 502 *

Fill in these boxes and read what is printed below.

Full name of centre Town i
WORKED SOLUTIONS |« Hbe—Fr—
Forename(s) Surname Number of seat

Date of birth
Day Month Year Scottish candidate number

Total marks — 60

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

—b++J(b? —4ac)

The roots of ax* +bx+c=0arex=

2a
& l a b ¢
ine rule N L
sind sinB sinC
- b*+c*-a
Cosine rule a*=b*+c*—2bccos A or cos A=

2bc

Area of a triangle A=2tabsinC
Volume of a sphere V= %nﬁ
Volume of a cone V= %nrzh
Volume of a pyramid V= %Ah

S(x-%)
Standard deviation §= T

Zrl - (Zx)z

OF &= 1” , where n is the sample size.
s
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2.

Total marks — 60
Attempt ALL questions

. Acharity distributed 80000 emergency packages during 2018.

This number is expected to increase by 15% each year.

Calculate how many emergency packages the charity expects to distribute in
2021.
2018 =7 2021 = 3 gears
Q Q, i~} .
ool + S = NSAE = LIS

0000 x (1S
| - 1)6 TO -PCK(_KCL%&S N 206210,

s s m e e

P

Find [p|, the magnitude of vector p =

6
27 |
-18

lpl = N 6 + 21* + C1¥)%

0 0 A R
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3. The diagram shows triangle PQR.

2

45em @

70cm

e PR =45 centimetres
*  PQ=70 centimetres
¢ Angle QPR =129°

Calculate the area of triangle PQR. 2
Arca. = 45 x LbS <70 xsin129
= 1224 . 00859

Arga = 122 L C_ﬂ"s?_'.

4, A sesame seed weighs 3-6x10 ~® kilograms.
The weight of a poppy seed is 8% of the weight of a sesame seed.
Calculate the weight of a poppy seed in kilograms.

Give your answer in scientific notation. 2
o —
K)o of 2.6 X0
-
160

2.8% xIO—j kﬂ

L LA ] -
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5. The diagram shows a cone with diameter 6 units and height 8 units.

A

0
a

* The x-axis and the y-axis are tangents to the base

* Ais the point of contact between the base and the x-axis

* B is directly above the centre of the base

Write down the coordinates of A and B.

_ﬁ\(a,c>,cfx

B(3, 3, %)

(T R
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. Solve the equation 3x*+9x—2=0.
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MARKS

Give your answers correct to 1 decimal place. 3
ax® + bx + ¢ = O
OL"-.3 bl ”“ac
e 9> — 1(3)(-2)
5%
~ = —9 = NIES
)
~x = -9+ ~x = -9-ies
- ©
~ = 0,2078-.. A= —3,20718...

AW RIS -
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7. Triangle XYZ is shown below.

S ﬁ\()’.lL\.- (‘)k-
Sida
7-2cm (& ),
uﬁ\n_
Calculate the size of the smallest angle in triangle XYZ. 3

fon? = T2 128" -~ 63
2 (71.2)(%.5)

7z = Eom (U‘/50(3>
Z = hHo . LO60O966 |

Angle XNZ = bk (ide)

L R RERAR R T -
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8. Atraffic bollard is in the shape of a cylinder with a hemisphere on top.
The bollard has A
* diameter 24 centimetres m
e height 70 centimetres. \/
. 70cm
fodivs = | 2Zem .
i
24cm
Calculate the volume of the bollard.
Give your answer correct to 3 significant figures.
Cojlinder Hemi-sphere
h=70-12 = S8cn s = 3 X FTTC
s 2
2
— T x \2 % &8
& Woear
= AEELAT
- = 19, 11T.. .
: %,25%!6%'8‘«.

Toted Volomo = 2623%.9818 + 36191147

= 29857.6965--
= 24900 & CBSP)
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9. Georgie had her roof repaired.

MARKS

She was charged an extra 2-5% for late payment.
She had to pay a total of £977-85.

Calculate how much she would have saved if she had paid on time.

3
006 + 2.5 o = xcs’z.%t/"o
02.57, = £977.85
17l = A477.85 < Q.Sif
02.. .5
tOOc?o = 9,5l xIGO:]qui{-
&Wilﬂ = £977.8S - £q51+
= _£23.85
10.  Express x* +10x—15 in the form (x + p)’ +4. 2
[F o= 4 |Ox_]-— S

(x t S)l— 25 —~i5

‘(x + )" — 4O |
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11. The diagram shows the course for a jet-ski race.
The course is indicated by markers A, B and C.
The total length of the course is 1 500 metres.
« B is 600 metres from A C
o (s 650 metres from A .
Cisd hof B 650 m o
is due north o 2 of\
1600 ~600 ~650 AL B
BC = 280m SUiRA
Determine whether B is due east of A.
4

Justify your answer.

33(‘3 Corverse (}Q P:)%CSOWS' _”\QOTQ{Y} ’
Cioar 4+ bt for ey @M-c@w A

s = RiS = A +b*
= 6501 - bQQz + 2(50‘2..
IHS = b212,500 RHS = U22,500

Snce. 650 = 600% 1 2507
then "tricuﬁ\fz ABC s rij}nt-a/\ﬁkzd
ok B, and therefore A s
due  Wed of B, r\r\o_amr\\oj &
s due Eagh d«P A @

L 0 A
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. In the diagram

« ABC s a sector of a circle, centre C

= DEF is a sector of a circle, centre F.

Ocm

: ; D©
3
50cm

F
G

The sectors are mathematically similar.

The area of the larger sector, ABC, is 2750 square centimetres.

(a) Calculate the area of the smaller sector, DEF.
hingor SfFe = 30 = 2
SO S

: = [3\* SO

= 990 em"™

(b) Calculate the size of angle ACB.

©  _  Sechr firea

ey Tt
& .. 27180
0O TTwSOr

& = DTEO ¢ S
2500717

& = 126.05077149

e AR = 26.1°  (dp)

A0 R
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B(4p,4p?).

13. Find an e><_=pr;e:-§sjq_p”f_grwtile_ gradient of the line joining point A(6,9) to point

Give your answer in its simplest form.

Wy = prtl"q

Hp ~6 2(2p - 3)
m = 20+ D
2
m = % (2p+3)
m = Pt
14. Solve the equation 5cosx°+2:1 4 O-Sx<360.

SeosR 49

— ‘ l»-’- 3 ' At
S5cesx = - |
CoBR- = =1 v T I =t
=
e, = Cos"'(‘/s) = ..1%.6@ adp)
x = 1B -85 WO 4785

oL =

oV.5°, 25%.57
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15. Express

- 3

x—2 x+5

x#2, x#-5

as a single fraction in its simplest form.

b(xr3) — 3(0c-2)
(xx -D(x +5)

L +20 — 3x+6

(> -2) (x +59)
>~ —+ 26
(x -2 (x+S)
16.  Simplify "4\;%3". |
L 5 q
a_x da = Sa = 30\,}2_

Ja a''r

I

2m " 2o

A 0 T

* X847 750213 *

page 13

MARKS | bo NOT

WRITE IN
THIS
MARGIN

-

[Turn over




r

17

MARKS
Expand and simplify
(sinx®+cosx°)’.
Show your working. 2

(S’mx + cosx) (snx + co&sx)

. : %
Lin T+ BINX oS+ SIS 4 (OS5 2C

" i :
SN X+ eSS X+ 29nDCCosXC

T - 2
SO L e . = 1

| + 2sinx o3 .

RIS
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18. The picture shows a cartoon snowman.

» The head is a small circle, centre S, with diameter 15 centimetres
e The body is part of a larger circle, centre T
« The point T lies on the circumference of the small circle

¢ The points A and B lie on the circumferences of both circles

Calculate CD, the height of the snowman.

cr_ 7.8+ 71.5% D

(f

\S 4+

= HL.S = 1S+ 10,6
~ = 2.5 CO = 25.6um
r

= 10.6066.
= 10 Qdp)

A0 al

* X84 77502 15 *
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Katy and Mona are looking up at a hot-air balloon.

In the diagram below, K, M and B represent the positions of Katy, Mona and
the balloon respectively.

B 1% - S?_ ’“\?)Lf—
4 AL

350m
b

* The angle of elevation of the balloon from Katy is 52°

* The angle of elevation of the balloon from Mona is 34°

» Katy and Mona are 350 metres apart on level ground

Calculate the height of the hot-air balloon above the ground. s

Mot calaudoke k& o B fist

Sine Rulae LEH CAYH TON .

b./ 2 g;;\ ‘ Wl

—:‘_ /- 5 » -1 N\ [P ,‘\ &\ ;
SN'\E) S‘I\K S”\ C\\O‘ J.{n. 1C 2?'\L
N4 oA e

250 ™M
SinAy Sin K-

—

sin92 = H
M = 350 sindH- 196 1954

Sinaly H = 196 1954 Sin 22

m T \96.199k .. .
K& = 96, 198 m

H o= ISLl-.é;OLH’- .

e

Heghe 1S4.6m

[END OF QUESTION PAPER]
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