Mathematics National 5 Question Paper 2023 Candidate Evidence

Candidate evidence

Question 1

Response 1

1. A caravan was bought for £20,000.
It depreciated by 11% in the first year.

It then depreciated by a further 6% each year over the next two years.
Calculate the value of the caravan three years after it was bought. 3
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Response 2

1. A caravan was bought for £20,000.
It depreciated by 11% in the first year.
It then depreciated by a further 6% each year over the next two years.
Calculate the value of the caravan three years after it was bought. 3
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Response 3

Candidate Evidence

1. A caravan was bought for £20,000.
It depreciated by 11% in the first year. )
It then depreciated by a further 6% each year over the next two years.
Calculate the value of the caravan three years after it was bought.
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Question 2

Response 4

2. The mass of a helium atom is 6.64x107** grams.
A flask contains 300 grams of helium.
Calculate the number of helium atoms in this flask.
Give your answer in scientific notation, correct to 3 significant figures.
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Question 2

Response 5

2. The mass of a helium atom is 6.64 x1072* grams.
A flask contains 300 grams of helium.
Calculate the number of helium atoms in. this flask.

Give your answer in scientific notation, correct to 3 significant figures.
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Response 6

2. The mass of a helium atom is 6.64 x107%* grams.
A flask contains 300 grams of helium, -
Calculate the number of helium atoms in this flask.

Give your answer in scientific notation, correct to 3 significant figures.

6.6F %10 3002
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Response 7

2. The mass of a helium atom is 6.64 x1072* grams.
A flask contains 300 grams of helium.
Calculate the number of helium atoms in this flask.

Give your answer in scientific notation, correct to 3 significant figures.
-Z
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Candidate Evidence

Question 3

Response 8

3. The diagram shows part of a football pitch.

The penalty spot is marked at point C.

AB is an arc of a circle, centre C, radius 9.15 mefres.
Calculate the length of the arc AB.
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Response 9

Question Paper 2023

Candidate Evidence

Ar C LQH%UW\

3. The diagram shows part of a football pitch.

A

$
o
&,

9.45m

r
c«106°

The penalty spot is marked at point C.
AB is an arc of a circle, centre C, radius 9.15 metres.
Calculate the length of the arc AB.
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Response 10

3. The diagram shows part of a football pitch.

A
{I
l'_u'
9.15m
o
£
/}/
C« 106°
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B

The penalty spot is marked at point C.
AB is an arc of a dircle, centre C, radius 9.15 metres.
Calculate the length of the arc AB.

W
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Response 11

Question Paper 2023

Candidate Evidence

Vi

AL= 9
7360

Al

W

360

AL
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3. The diagram shows part of a football pitch.

The penalty spot is marked at point C.
AB is an arc of a circle, centre C, radius 9.15 metres.
Calculate the length of the arc AB.
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Question 4

Response 12

Candidate Evidence

4. The diagram shows triangle JKL.

«  Angle KJL = 25°
+ JL =10 metres
* KL =7 metres

Calculate the size of angle JKL.

g K L
5.1-7 sink SmL
7
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Response 13

Candidate Evidence

4. The diagram shows triangle JKL,

= Angle KJL=25°
« JL=10 metres

= KL=7 metres

Calculate the size of angle JKL,

a’ b’ ¢
B e
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Response 14

4, The diagram shows triangle JKL.

*«  Angle KJL =25

« JL=10 metres

¢« KL=7 metres

25°
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Response 15

4. The diagram shows triangle JKL.

+  Angle KJL = 25°
+ JL=10 metres

» KL=7 metres

25°
1~
1, 10m -

Calculate the size of angle JKL.
a . b ¢
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Question 5

Response 16

Candidate Evidence

5. A logo consists of an H shape and a regular decagon.
The diagram represents the logo,

#
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Calculate the size of the shaded angle.
o
Lo\ = 2b
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Response 17

Question Paper 2023

Candidate Evidence

The diagram represents the logo.

q0°

Calculate the size of the shaded angle.

5. Alogo consists of an H shape and a regular decagon,
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Response 18

Question Paper 2023

Candidate Evidence

5. A logo consists of an H shape and a regular decagon.

The diagram represents the logo.

u [ -
\ -
Calculate the size of the shaded angle.

360 < 10236 3
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Question 6

Response 19

Candidate Evidence

6.

Madim bought a flat last year,
The value of the flat has increased by 8% and it is now worth £94,500.
Calculate how much Nadim paid for the flat.

(0% 4 9 50O > «
St ~ITIO g
6% = STSO g
e = 1757
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Response 20

b.

Nadim. bought a flat last irear.
The value of the flat has increased by 8% and it is now worth £94,500.
Calcuilate how much Nadim paid for the flat.

100% +83"D :% 10%9’{)
\08% = qsco  100%:
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Response 21

6. MNadim bought a flat last year.
The value of the flat has increased by 8% and it is novw worth £94,500.
Calculate how much Madim paid for the flat.

SAArercons & 100% - 8257 = o 17,

AL, boox 6. av =\®a, A u o

Response 22

6. MNadim bought a flat last year.
The value of the flat has increased by 8% and it is now worth £94,500.
Calculate how much Nadim paid for the flat.

qu§00 = 942
1% = 1023, L33
10.0% = |0'l-3r1q‘.3q
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Candidate Evidence

Question 7

Response 23

7. Change the subject of the formula P = il mn—# to m.
)’D - |

Pyr =1 mn
S

 +r = ' m
N 3
P+ r = Im

Sf'”l

m:SE}?’E_}_‘:

Response 24

7. Change the subject of the formula P =L m=-riom.
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Response 25

Candidate Evidence

7. Change the subject of the formula P= —;- min —r to m.

%3 *3
‘3P: f""ln -
N ‘

dp - M -C
e
4

3pTT - m
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Response 26

Candidate Evidence

P:";_j;; win-—y

2 =mnn-r

—33?—::1/?’"1*\"

N ~_

7. Change the subject of the formula P = % mn—r to m.

Response 27

7. Change the subject of the formula P = % mn—r Lo m.
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Question 8

Response 28

8. Awooden beam is used to support a wall built on horizontal ground as shown in the
diagram.

m 8m

4m

The edge of the beam, AB, is 8 metres long,
C s at the foot uf.the wall.

Ais 7 metres from C.

B is 4 metres from C.

Determine whether the wall is perpendicular to the ground.
Justify your answer.,

Nok ﬁaﬂ-ﬂwwl-dmmfﬁw’
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Response 29

8.

ih wooden beam is used to support a wall built on horizontal ground as shown in the
iagram.

im dm

———B

4m

The edge of the beam, AB, is 8 metres long.

C s at the foot of the wall.

Ais 7 metres from C.

B is 4 metres from C.

Determine whether the wall is perpendicular to the ground.
Justify your answer, |

ct=att ™
%"L: ALV i
cu = 49 + 16
gLy = 65
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Response 30

Awooden beam is used to support a wall built on horizontal ground as shown in the
diagram.

m

The edge of the beam, AB, is 8 metres long.
C is at the foot of the wall.

A is 7 metres from C.-

B is 4 metres from C.

Determine whether the wall is perpendicular to the ground.
Justify your answer,
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Response 31

Question Paper 2023

Candidate Evidence

diagram.

C is at the foot of the
Ais 7 metres from C.
B is 4 metres from C.

Justify your answer,

(L a2Fo"

—

8. Awoodenbeam is used to support a wall built on horizontal ground as shown in the

C~———+8B

4m

The edge of the beam, AB, is 8 metres long.

wall.

Determine whether the wall is perpendicular to the ground.

o

et = a*+
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Response 32

8. Awooden beam is used to support a wall built on herizontat ground as shown in the
diagram.

7m &m

H kY

C

4m

The edge of the beam, AB, is & metres long.
C is at the foot of the wall.

A is 7 metras from C.

B is 4 metres from C.

Determine whether the wall is perpendicular to the ground.
Justify your answer.

Cﬁg(ﬁﬂ?*é*—ﬂ
b C

eSCo s 7' 8
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z
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Response 33

8. Awooden beam is used to support a wall built on horizontal ground as shown in the
diagram.

im

The edge of the beam, AR, is 8 metres long.
Cis at the foot of the wall.

Ads 7 metres from C.

B is 4 metres from C.

Determine whether the wall is perpendicular to the ground.
Justify your answer,
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Question 9

Response 34

1

]

(A 48 cm
1

i

60 cm

90 cm

The large pyramid has a square base of length 90 centimetres.

The small pyramid has a square base of length 40 centimetres and a height of
48 centimetres.

The block has height 60 centimetres.
Calculate the volume of the block.

PYRAMD = V=% Ah R
@ = Gothl
sMALL LATEE zloy
Vel A Vet A
L0
== x Wi Loy =L x90x toy
V ¢ Glo e’ V=32,

Blocik VoL, = 3Tho — (uo

= T?—-&UDM_M?
f_'_:—-_______--‘-\:__

9. A concrete block is in the shape of a large pyramid with a small pyramid removed.
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Question 9

Response 35

Candidate Evidence

%, 48 cm

60 ecm

90 cm

The large pyramid has a square base of length 90 centimetres.

The small pyramid has a square base of length 40 centimetres and a height of
48 centimetres.

The block has height 60 centimetres.
Calculate the volume of the block. .}Wl.d)'b

9. Aconcrete block is in the shape of a large pyramid with a small pyramid removed.

&P - 4w A=
V= £ x B0 60 fr =% x 040
V=54 000 em® R~ 2400
\olume =
54000 - 15360
= E’) E EJ‘{J i g[Turru over
—
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Response 36

Question Paper 2023

Candidate Evidence

48 centimetres,

§%

A
I;/lf.l" LY
gLy

s 7 %
5,

9. Aconcrete block is in the shape of a large pyramid with a small pyramid removed.

90 cm

The block has height 60 centimetres,
Calculate the volume of the block.

= A g
V4 3&

va

-1
3
V: ‘.;JLIO

u 0 Xug

60 cm

The large pyramid has a square base of length 90 centimetres.
The small pyramid has a square base of length 40 centimetres and a height of

To4n) Volume

V|'\"‘V1

1200t GLO

- 24Uu0cew
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Response 37

9. A concrete block is in the shape of a large pyramid with a small pyramid remaoved.

b 48 cm

a0 cm

90 cm

The large pyramid has a square base of length 90 centimetres.

The small pyramid has a square base of length 40 centimetres and a height of
48 centimetres.

The block has height 60 centimetres.
Calculate the volume of the block.

V=1 4 Cv=lA
< h < h
V= w 3Gox L0 V= gl x ‘6o =0 g

S
V- 7200 V= 2560

/200 4255,

Mobno™ 47760
__._-_-_-_-_-__———-—.
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Question 10

Response 38

10. Express
-L‘“z, x#£3,x#0
x-3 “x

as a single fraction in its simplest form.

T — St et
¥=3) 'J(L(:cuy) - ;E;: |
Response 39
10. Express

AN S

as a single fraction in its simplest form.

7 -

——

2z
-3 o0

Z(xx) - 2(=-3)
Y CONNCEY ESY

Fx — 25+ b FE}____DE._"!’_@_ Poc -2
(oc -3 (> CDC‘“QDCDCD oc ©

SQA | www.understandingstandards.org.uk 31 0f 49



Mathematics National 5 Question Paper 2023 Candidate Evidence

Response 40

10. Express

mz, x#3,x#0
x-3 =x

as a single fraction in its simplest form.

2% -6 _ 91 -6
F L2 o Fw o el o 0F
x-3 €23 w3
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Response 41

10. Express

as a single fraction in its simplest form.,

q /A
— - =
oL->d XK

B X

o L -3)
©(aL-3) X

[Uac™ - 2.\ 30

= AREN
3R
oo
oLt3
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Question 11

Response 42

11.

Anna has a grandfather clock in her house.

The height of the tip of the hour hand above the floor, in centimetres, s given by

h=20cosx® +147

where x* is the angle the hour hand has rotated through since 12 o'clock.

Calculate the first two values of x for which the tip of the hour hand is
150 centimetres above the floor.

N=20c085C +iu?

(SC= 20 COS2C it

@ 20cosac w\t= ASO

RV TN
[AV S VAT G S
i e}
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Response 43

MARK
11. Anna has a grandfather clock in her house.

The height of the tip of the hour hand above the floor, in centimetres, is given by

fi=20cosx" +147

where x* is the angle the hour hand has rotated through since 12 o'clock.

Calculate the first two values of x for which the tip of the hour hand is
150 centimetres above the floor. 4

=90c059c H |
150=2.0C0Sa HU T

]|6- — =
2008~ I
150-1k 1 —
20005
3

=2 =/ o =
Tocs 2 U =30ws
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Response 44

11.

Anna has a grandfather clock in her house,

The height of the tip of the hnuf.hand above the floor, in centimetres, is given by

h=30cosx®+147

*where x® is the angle the hour hand has rotated through since 12 otlock.

Calculate the first two values of x for which the tip of the hour hand is
150 centimetres above the floor.

20 cosc®+4u%F
1L3F =235
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Response 45

11. Anna has a grandfather clock in heér house.,

The height of the tip of the hour hand above the floor, in centimetres, is given by

h=20cosx®+147

where x° is the angle the hour hand has rotated through since 12 o'clock.

Calculate the first two values of x for which the tip of the hour hand is
150 centimetres above the floor.

Vivasen

= 10 cosac + 147
=20 cos 150 +157
= 12947
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Question 12

Response 46

Question Paper 2023

Candidate Evidence

12 S' L‘ ﬂ
» Smplity S o0
c?2-16

QC’Z-FJC"?-O

sc+ 4 _‘]-_-‘_
—-+5 5

Response 47

) . x2-16
12.  Simplify Frr_20"

(o 4)(oe)
(ao#) (- ©)

o4

x-5
ey
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Response 48

Question Paper 2023

Candidate Evidence

xr-16

12. Simplify P rr_20"

x—20

) (e-9)
TOl-lo1TRRY

@53

ol

o

Response 49

12, Simplify 7——.
X X—

xt—16
20

XN

X . =20
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Question 13

Response 50

Candidate Evidence

13. Simplify 2sin? x°+2 cos? x°.
Show your working.

2
Dain Toc + 2cos =<

. 2o =
sin2oc + costx = |

+ (s> + c:aslx-)
\

Csm’zsx-_ +<:0513C\)
i +

-.._—""';,_-—_-‘.-——-'

Response 51

13. Simplify 2sin? x°+ 2 cos® x°.
Show your working.

N (<]
7 S\ntx + Les x
2

?;;% Ls\n"x +2cs™> =2, 2a

S\t Cos Xz
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Response 52

Candidate Evidence

13. Simplify 2sin® x°+2cos® x°.

Show your working.

2 Sy 2Co> ¢
- 242\

;
_ O
—

—
—_—

' S| Y'\?'DC‘\‘ CQS—( >C

=\
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Question 14

Response 53

14. Astorage unit, built in the shapa of & cubeid, is shawn.

im

e —

ot

o~ xm

x4+ Tm

z
It has length [ x +7) metres, breadth x metres and height 2 metres. ol =

The volume of this umit is 45 cublc metres, aA=2 lb= 14 Cc=-45
{a) Show that 2x° +14x—45=0, WW {:?:’H;f';‘f 700
- i

goct ¥ 14u-45=0"

@Cf,}t +"-":\j =45

-—-u.__—'_-__.___——-_-_-?

(b} Caleulate x, the breadth of the storage unit.
Give your answer correct to 1 decimal place.

. _45 -
loc*4l40C d =27 bz\4 c=_4e

oL = -bF Nbi doo

2a
o= -4t Wﬁ_xiﬁ_%
4 |
0= 9.5%A65224S g g B oag
I:HELM “—

T
2ad
- -9 _zo4913061
2= ~9 40
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Response 54

14, A storage unit, built in the shape of a cuboid, is shown.

)
=

{x+7)m

It has length (x+7) metres, breadth x metres and height 2 metres,

The volume of this unit is 45 cubic metres.

(a) Show that 2x* +14x—45=0,

3”7)){3(9( &K oo

X ”—Tf*?:c*f&x 5
2x2 | ¢y T4c

RRAE ISP

(b) Calculate x, the breadth of the storage unit.
Give your answer correct to 1 decimal place. -

22398
DN, I

=45
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Response 55

Candidate Evidence

14, A storage unit, built in the shape of a cuboid, is shown.

x+7)m

It has length (x+7) metres, breadth x metres and height 2 metres.
The volume of this unit is 45 cubic metres.

(a) Show that 2x* +14x—45=0.

L
14
o 2= -
== VG G)ag) T T TN TER
e VO (e
5 4

LN 1

a
b
o

= - ZaT) = VA =TeA

—_— T

AR - .
S S R ST =298
3% OR
= N T
- . *_—___ﬁﬁ‘_____ —-— ‘
(b) Calculate x, the breadth of the storage unit. <y ]
e —
Give your answer correct to 1 decimal place.
<= Lxh ﬂb
xX= 2
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Response 56

14, A storage unit, built in the shape of a cuboid, is shown.

(c+7)m

It has length (x+7) metres, breadth x metres and height 2 metres.
The volume of this unit is 45 cubic metres,

(@) Show that 2x® +14x—45=0. X 21U TEs6 dnd =747V 56
a=1i R ﬁ:,Hsc} T ?
11{'.'1{-['{49(_'-({51. e

f ne=7. 3001306 X= WHTEYEETT
=0Ty fbhmm'} pes St xz -9.ub
Zg > = 2.39
N o ==t Jia7 a2\ (W3]
Z(z)

(b) Calculate x, the breadth of the storage unit.
Give your answer correct to 1 decimal place.

vV = hx L XR
s g = z ¥ LK (x4 7)
272.5 = L X (%47
2.5
(k7))
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Question 15

Response 57

15. In the diagram:

= ACis perpendicular to BC
+ AB=18 centimetres
«  BD =6 centimetres

» BC =28 centimetres.

The area of triangle ADE is 160 square cefitimetres.
Calculate the length of AE.

o 5
?fnﬁ fiﬂB.‘_j\:-;:é

090

HEN e B o 44y

N "‘_@'
@, 1 N
P\t"zabq;ﬁc
160 = < @X210x®k vin 24
3202 29X x5in6
?‘fi L4kx AE =30 Hen
739 T UTXX ;X

304 =
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Response 58

15. Inthe diagram:

+ ACis perpendicular to BC
+  AB =18 centimetres

+ BD =6 centimetres

* BC =8 centimetres,

.I . i.lﬁd“
- 76
A &
L 6om

The area of triangle ADE is 160 square centimetres.
Calculate the length of AE.

160 AL (2410 (5mac)

LAl (6O @ = 17- X sSMZ6 KD

A=Lab sinC
Z (60 = 5.29 Xb
C0s A = bite A AW
b 30.14574669 = b
(}D‘Q-A = ]Bi'f"lﬁt"%ﬂ
6y -
2(16) (¢8| 30~ Iy
cosA = 256+ 32U -BY
ST76 AE =30 cw

cos A= 054593333
A'—LG":( mﬁs%‘ﬁﬂ)

A= 726"
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Response 59

15. In the diagram:

» ACis perpendicular to BC
+ AB =18 centimetres

« BD =6 centimetres

+« BC =8 centimetres,

The area of triangle ADE is 160 square centimetres.
Calculate the length of AE,

A== oo swC C* = o=\~

. C* = \8+-~ 8%
[Q)O Z 7 ZU(\D SW\(%JE@ C/'?. - 260

Do C = 2 Jeg or Vo \L

o ZWBO0_ o~
—_——
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Response 60

15, Inthe diagram:

+ ACis perpendicular to BC
*  AB =18 centimetres
+« BD =6 centimetres

* BC =8 centimetres.

The area of triangle ADE is 160 square centimetres.
Calculate the length of AE.

- ) WG P\lw

“L

[92-9* zq w0

ToFEAven P8\ \Jzco = le?

(-6~~~ 23
\IE_‘B - §5.1ql

6ol 4 S,

LEﬂjM;_AE: = 2laycem
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