Mathematics National 5 Question Paper 2023

Candidate evidence

Question 1

Candidate Evidence

Response 1
1.8
1. Evaluatezgva. .
Give your answer in its simplest form. 2
A g
A |3 #w0 = (FO
Iz, g
2= L2 (20 —-73 =/
. o s [
3 g
Z 6 x g
iz
= 4g
Response 2
1.8
1. Evaluate ZZTE.
Give your answer in its simplest form. 2
3
A AT
—— < -
\
X 5

P

u—\
PN

A
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Response 3

Question Paper 2023

Candidate Evidence

1 8
1. Evaluate 2—+—.
6 9

Give your answer in its simplest form.

B® g0

@7‘113('{
Lo = 2= 92

Gyt =27

Question 2

Response 4

(x £7) €6 (x>(0)
2 x+6d+ ox— 60
S 7;’-* b

2. Expand and simplify (x+7)" +6(x% —10).
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Candidate Evidence

Response 5
2. Expand and simplify (x+7)" +6{x*~10). 3
(o)) Ho == 10)
L5 44S + 63,% 60
3
e AR IO
Response 6
3

2. Expand and simplify (x+7)’ +6(x* -10).
/-’———_-—--“ .

(76%7)7' +6(x?®

ezt L Y9 +6x T_60
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Question 3

Response 7

Question Paper 2023

Candidate Evidence

Sobirc eq 344

@4@ 55” Y

3. Solve, algebraically, the system of equations

2+3y= 8 - Q@ X3
Sx+2y==2 -

bx+6(210 - ok
1533%:-& -@

Sub =3 Into eq
134> §
9(313%98;‘5

4 "-H?)ﬂ = % -y

4
3

@
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Response 8
MARKS | farein
3. Solve, algebraically, the systam of equations Mr':‘lss'“
2x+3y= 8
Sx+2y=-2. 3
gise %—'Sﬂ =8
5Y Jr’Lﬁj = -7
U +Gj - 6
—5x - (;j = 6
5(7) lr’zj -
W =2 foﬁji -7
x = L

o

N\

,CN%
=

X
J
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Response 9

Question Paper 2023 Candidate Evidence

MARKS

3. Solve, algebraically, the system of equations

2x+3y= 8

Sx+2y=-2. 3
% 5

7_1(‘,1—3%:8’
€T

b +2y =~ Z

JO)(,i"ﬁv\"f):VO

0% fHS ==Y

4
Q,|?7?~7,36 tj

s66 inte 2 +3y 7Y

Lt3y =9
ZX+3Cu) = 3

2+l =§

-1 -1
2k Ty
X T -2
o= =72
p=

DO NOT
WRITE IN
THIS

MARGIN
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Question 4

Response 10

MARKS | Sare

THIS
MARGIN

4. The graph below shows part of a parabola of the form y = (X"F a)Z +5.

oy

A

3,2

(@ (i) Statethevalueofa. - . 1

Bz

(ii) State the value of b. 1

b= A

(b) Pisthe point (0, ¢).

Find the value of ¢. 1
x=0
7 i
g:(mg)ﬂl
3: BZFQ
CRMA
xﬂ-_ 1

9-.\\/\4\ :(Or\h
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Response 11

Candidate Evidence

MARKS | o eh
THIS
MARGIN
4. The graph below shows part of a parabota of the form y = (x+az)2 +b.
Yi
o)
3,2
0 T x
{a) (i) State the value of a. 1
3
(i) State the value of b. 1
(b) Pis the point (0, ¢).
Find the value of ¢. 1
c =5
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Response 12

DO NOT
MARKS WRITE IN

THIS
MARGIN

4. The graph betow shows part of a parabola of the form y = (x+a)2 +b.

Vi

p\

3.2

(@) () Statethe value ofa. 1
= =3
(if) State the value of 5. 1

b= 7

(b) Pis the point (0, ¢). _
Find the value of ¢. =2 S>=\\ 1

S= bé#sﬁv’l_
C oS & i< \/%4\ Mo
L

= k@%‘s&OwBB 2

\<> - K [Turn over
N =\
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Question 5

Response 13

MARKS | e
5. Determine the nature of the roots of the function f (x)=4x? +6x—1. 2 -
Q=
| D=6
DZ' 1“0\(. C -~ “‘
-7
T4 ()
= 56+46
% since 5315 (reater 1on O Ynere
1S d feo) nedie.gisEE® OONS.
Response 14
MARKS 21,
5. Determine the nature of the roots of the function f (x)=4x*+6x—1. 2 =

A=l bop
T o
=~ m”z -—4x4><'(—1)
et

- f[52

X =

c-64 [ =-6-l&C
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Response 15

Candidate Evidence

MARKS | Jeren
THIS
5. Determine the nature of the roots of the function f(x)=4x*+6x—1. 2 e
pF—LAC .
& =
cZoLxbx 0 BT
.=
=S
: = o rea) Qp@QOQL O0O%
20 >0
Response 16
MARKS | powar
5. Determine the nature of the roots of the function f(x)=4x*+6x—1. 2 -
2
6 =36
e = ¥
Lz b Lyl= 16
[ 1= I
€= [ 'Eé_ {é =25
2
b-lec

é)z-_zf”.‘i‘tfvf - Z O

Since Yhe Jisccinminant 15 20

—{’/L;,é* ~E a3 ylhevre c~ € oo
Jighimcy roo¥ S,
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Question 6

Response 17

MARKS | po ot
THIS
MARGIN
6. In triangle ABC: :
+  AC=5 metres
"« BC=6 metres
1
L[] C =,
cos 5
A
<
5m B
o 6m O
C
3

Calculate the length of AB,

eGP - 2 a0 606%('\

C2 6 v5 - zx(xS Coss
= 36Y25-60 Cos =

. z
C - é] 'é&l mx%
c=6l-12

¢tz 4G

c=Jaq
C2 gy Tm
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Response 18

MARKS |8 1en
THIS
MARGIN
6. In triangle ABC: j
* AC=D5 metres
¢« BC=6 metres
1
¢ cosC=—,
ost=3
A
-
5m B
6m
C
Calculate the length of AB. 3

/A o= b 4e® — 2o CosA
C = b% Ta® = Cha (osC

6‘+6?~zx5x6x%

i1

= 25436 ~60x=

“bl=-1z
=40,
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Response 19

MARKS | boHoT.
THIS
6. Intriangle ABC:

MARGIN

¢  AC=5 metres

¢« BC=6 metres

1
e cosC=—,
5

5m B

6m

Calculate the length of AB.

. \

ct = oj--k—\oi"zC\‘Oé

C—L_bz,\.sz —17‘57{6§

L\ - 60 3

- 61 -\2 -
= 59

\Y"' %‘ST
59

[}
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Response 20

MARKS | ore
" 6. Intriangle ABC: MARGIN
*  AC =5 metres
¢+ BC=6metres
. cosc=%.
A
5m B
6m
C
Calculate the length of AB. 3
Q'=brC- 2oc0sA o
2 0 0sCe \
Q‘L =51T€ _ ’Z(‘f)( T”zzj)
165136-60x€ L
bl~box %
t
I X <
g.20x1=0-10
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Question 7

Response 21

Candidate Evidence

7. Abusiness recorded the salaries of a sample of its employees and the length-of
time they-have worked for thé business.

The scattergraph shows the relationship-between their salary, P pounds, and the
length of time, T years, they have worked.

r)

60000

50000

40000 . Vi

30000 - ,/ .

salary (£)

20000 -1—e

10000

0 DR S = .
0 5 10 15 20 25 30 T
time worked (years)

A line of the best fit has been drawn.

(@) Find the equation of the line of best fit in terms of Pand T.
Give the equation in its simplest form.

| AC;,a%ooov;%cas,sogoos .
M=9:-9 sgom0n-  saosasmmmoo PP
LERpoe far

A=, "L T
20000:82009 . 30000 . 1500 |
35-5 20
-b=Mm{c-o0 grodient = 1500

3-a'oooo= 15000 ~5) POINd = A(E.,aoc@oo\
2200002 1500x-7500

9: 1500 + 412500,

‘MARKS v??r?‘é’lﬂ

THIS
MARGIN

7. (continued)

(b) Use your equation from part (a) to estimate the salary of an employee who has
worked for the business for 8 years.

. A p
iz Eivied 24 ==t

MARKGS | poNor

'WRITE IN

MARGIN
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Response 22

MARKS V?g;gt
ARG
MAI
7. Abusiness recorded the salaries of a sample of its employees and-the length of
time they have worked for the business.
The scattergraph shows the relationship between their salary, P pounds, and the
length of time, T years, they have worked.
PA
60000
[
50000 =
o
40000 . 0
) | //
£ 30000 v
a b
20000 —e
10000
0 . -
0 5 10 15 20 25 30TX
time worked {years)
A line of the best fit has been drawn.
(@) Find the equation of the line of best fit in terms of P and T.
Give the equation in its simplest form. i 3
(5, 20006 (z5,50600 )
* M Xz o\
‘ z Ve Mz 780
Z -
v Y S0000 - cooe0 - DOVOS . - 1500 = 750
— T — / -
\ .
Xy - %, 15- s 2 &
Yzmxxre  y=1S0x+C
Yz 7S50 V0 50
20000= 780% & ¥ ¢ P:75o‘-ﬁ-\@zso
0,..C0000 = 3750 vy
Ll - <
- 3750 (/" ) 6160
1625 6
700x 5= 3800
Y, ¥
S0« S= 7350
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Candidate Evidence

7. (continued)

worked for the business for 8 years.

D= +50T ¥ 16250

(b) Use your equation from part (a) to estimate the salary of an employee who has

MARKS

1
700% 8 = 56

250 Spxs =400
p= 750XE ¥1C 099
_ ¥ 250 B A
P,QO‘OO \ 6o <2256
022180
£271150

DO NOT
WRITE IN

MARGIN
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Response 23

MARKS | bonor

7. Abusiness recorded the salaries of a sample of its employees and the length of
time they have worked for the business.

The scattergraph shows the relationship between their salary, P pounds, and the
length of time, T years, they have worked,

A
60000

50000

40000 . A2

30000 L e

20000

salary (£)

10000 -

— 0 5 10 15 20 25 30 T
time worked (years)

A line of the best fit has been drawn.

(@) Find the equation of the line of best fit in terms of P and T.
Give the equation in its simplest form. 3
N

(5,720,000 (25,50.005)

o 15,000 -\ 8500
S0Q00 ~1002° o 0000 =
MY — =

Lo
Wz < 2$-5 70
Nz WAXAC
70,000 = \‘500"52(:
20000 = 1500 ¥
c=12,809 a
%000
Y= 1S00%* LSOO - a'soo
o —'\‘5_‘?_55
=500 p+ TS0
e}
.,?,/
Y]
z
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MARKS xg];g[l
THIS
MARGIN
7. (continued)
(b) Use your equation from part (a) to estimate the salary of an employee who has
worked for the business for 8 years. 1

1 2.06.50°
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Response 24

MARKS | e
o
MARGIN
7. Abusiness recorded the salaries of a sample of its employees and the length of
time they have worked for the business.
The scattergraph shows the relationship between their salary, P pounds, and the
length of time, T years, they have worked.
PA
60000
[ ]
50000
L
40000 . Pt
a //
£ 30000 Vg
g L ]
20000 -}—e
10000
0 - ot
0 5 10 15 20 25 30 T
time worked (years)
A line of the best fit has been drawn.
(@) Find the equation of the line of best fit in terms of P and T.
Give the equation in its simplest form. 3
(6&60% 2% 5 gbEntee)
0 )
r 0 20 00 Y-D000=1M0Ge-5)
o>
ocC \ 2 -
! 3 d= oy W00 = 15005575
Yz - Y1 Y =150+ {te750
MmZ
SCz =
) P=1500T 750
- 80000~ Zacoy
es 5
—~ 30 oo
— m = 1900
<P
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Candidate Evidence

7. (continued)

() Use your equation from part (a) to estimate the salary of an employee who has
worked for the business for 8 years.

P -1500x8 +14750
21z oo ¥ 4780

26 750
=fL26,750

—_—

MARKS,

DO NOT
WRITEIN
THIS
MARGIN
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Question 8

Response 25

12
8. Express _\/ﬁ with a rational denominator.

Give your answer in its simplest form. . 2

[l NPTy

_3s
S Se

= 3
Vs

AT 5
- 2= vy 4

3™ IS 005 & (1500

b =\S00= \ \2To0

Response 26

12 . .
8. Express N with a rational denominator.
Give your answer in its simplest form, 2
VL =S Y
S o
05 X6 \7,5
2b
NeA' =3
Nt
\3S
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Response 27

12
8. Express ﬁ with a rational denominator.

Give your ajiwerin its simplest form. ' 2
hS
18T s 1axBxdB3 155
JE-K\JE RN - IS B )

= J5
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Question 9

Response 28

+ MARKS | po Mot

WRITE IN
THIS
MARGIN

9. A magazine company conducted a survey of the ages of its réaders.
A sample of ten readers’ ages, in years, are shown below.

P H bAoAy
(@) Calculate the median and interquartile range of the ages of readers for this
semple 31,33,35,36,3% 41, 4) 4a,47,55
@ a1 >
Q=25 herpuie 03 - 31 _ % 4a-35 _ 7

a——

Q3= 34-5 nange T 2 a
“e-42 235

A newspaper company also conducted a survey of the ages of its readers.

The median age of a sample of its readers was 41 years and the interquartile range
was 9 years.

(b) Make two valid comments comparing the ages of the readers of the magazine
and the ages of the readers of the newspaper.

- Jne netaspopers readers are older ap than’
the MagEzingd feaders 0s o L) 535

e mg%g\z\vxea ec0ers Gre closer and
Mofe CONOIB M I &%Q
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Question 9

Response 29

MARKS | bonot

WRITE IN
THIS
MARGIN

9. A magazine company conducted a survey of the ages of its readers.

A sample of tén readets’ ages, in years, are shown below.
33 55 38 47 36 4+ 42 4 35 3¢

(a) Calculate the median and interquartile range of the ages of readers for this
sample. Q( QZ QS 3

333, 35, 3. 38, 41,4/ é,z a7 55

Qg =26.5 Sk FoA
ezz ¢ =
@32 49.5 > 41536

=

Hedimn=§
'z 2 ( )

A newspaper company also-conducted a survey of the ageés of its readers. .

The median age of a sample of its readers was 41 years and the interquartile range
was 9 years.

(b) Make two valid comments comparing the ages of the readers of the magazine

and the ages of the readers.of the-newspaper. o 2}

O averase bne W@ﬂmﬁﬁﬁ&ﬁ@%&@
were Mot @i sg A= 6.5
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Response 30

MARKS DO NOT

9. Amagazine company conducted a survey of the ages of its readers.

A sample of ten readers’ ages, in years, are shown bélow.

33 55 38 47 36 41 42 41 35 31

(@ Calculate the medlan and interquartile range of the ages of readers for this
sample. ‘ 3

g

3£ ‘ |
- > 25 1G9 | zel 2l [wil@Dlu /s
A 34

3% ;34 Lf'm“{'m%mw’ BQCQ2>

tonee & 55 (Q1)

Upper & 1 47 (G2)

TNTEZQUARTILE EANGE =83 - Q!

=42 —35

& I0R = F

=

A newspaper company atso conducted a survey of the ages of its readers.’

<
}:’? § The median age of a sample of its readers was 41 years and the 1nterquart1le range
£ was 9 years.

N
§ (b} Make two valid comments comparing the ages of the readers of the magazine
< and the ages of the readers of the newspaper. 2

§ eptpn . sine Ul 39 ,on dvertge 4re NeNspapex
wmpany had maders op a higher age -

IQL= since. A>3, te nemspaper compony nos
less (onsishent -
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Response 31

MARKG | Boxor

WRITE IN
THIS

MARGIN
9. A magazine company conducted a survey of the ages of its readers.
A sample of ten readers’ ages, in years, are shown below.

W A 5

(a) Calculate the median and-interquartile range of the ages of readers for this

sample. 3 Q\‘ %g q\& 3
| b 3536 w

medion-3g 34
H/\jEffCLWCE Y\O\)/\Qf' Q-’g - Q\

! = 41.5-34
A 15
075

A newspaper company also conducted a survey of the ages of its readers.

i

The median age of a sample of its readers was 41 years and the interquartile range
was 9 years. '

(b) Make two valid comments comparing the ages of the readers of the magazine
and the ages of the readers of the newspaper.

The muosposcer cormpovny hod & WW

g o) ope howewe fro
COYW@(MW V\CQA%O\ MO COV@\%W&?ML
% Yroud worled .
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Question 10

Response 32

. . MARKS | po Hot
%1 0. Alan buys some identical paving slabs to make a path. W
Each stab is part of a circle. R
!
60 cm -
i 1 .t
1
|
|
! !
i |
I ]
i {
! width | N
I [}
The circle, centre C, has a radius of 50 centimetres.
Length AB is 60 centimetres.
Calculate the width of the paving slab. : 4
Bt -36° =’ :
€ ___z
3 D i
= = ZO
A’U}Q&{\&\ _ Wty = zo 1 50
= 70cmn
T T ——,
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Response 33

MARKS DO NOT
10. Alan buys some identical paving slabs to make a path. WRITE It

Each slab is part of a circle.

width

The circle, centre C, has a radius of 50 centimetres.
Length AB is 60 centimetres.

Calculate the width of the pavirg slab.
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Response 34

o0 } MARKS |00 NoT
10. Atan buys some identical paving slabs to make a.path. | WREN
Each slab is part of a ciféle. A
- - % c:%?
.=;’° =
A
yd
/
I/
o
- 60 cm
' !
\ f
\\ E
B! |
= s
i :
1 width |
1 [}
The circle, centre C, has a radius of 50 centimetres.
Length AB is'60 centimetres.
Calculate the width of the paving slab. 4
. . 'L._.\O(L :
b zC
M 2
ot - ‘ﬁ%/
&'L 3t S50
3%:*\ =75 - G +eO.
bi. \\O O
be T
bz § wath =4 O eomwm
o< 0O
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Response 35

Candidate Evidence

10. Alan buys some identical paving slabs to make a path.

Each slab is part of a circle.

width

The circle, centre C, has a radius of 50 centimetres.
Length AB is 60 centimetres.
Calculate the width of the paving slab.

SO

I
1
1
1
1
1
|
1
|
I
|
{
]
t
'

hﬂ A DO NOT
RKS WRITE IN
THIS
MARGIN
4
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Question 11

Response 36

MARKS | 20 ot
THIS
MARGIN
11. Given that sin 30° = 0.5, state the value of sin330°. 1
o .
aZos @
. 0. 0
(0= \ 2302 5.5
Response 37
MARKS | oo Kot
o
11. Given that sin30° = 0.5, state the value of sin 330°. 1
Sin30°= 0O S
Ha330 = — o5 |
Question 12
Response 38
-2
12, Simplify fc .,
¢ Xe
Give your answer with a positive power. 3
-7
,S C 5 -q |
7 - Iz 9
¢ ¢ =5
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Response 39

Candidate Evidence

~2
12, Simplify

5
A xet

Give your answer with a positive power.

5C 7t
o=
C%KC/L\’

Response 40

5¢2
Sxct

Give your answer with a positive power.

et
—_ =

1c

12. Simplify
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Question 13

Response 41

MARKS | J8re
THIS
MARGIN
13. Part of the graph of y =cos(x+a)°+ b is shown.
)
2 -
1 -
0 T T T T T T T T T T T ——
0 90° 180° 270° 360° X
(a) State the value of a. 1
(b) State the value of b. . 1
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Response 42

MARKS | po not

WRITE IN
THIS
MARGIN

13. Part of the graph of y = cos(x+ a)° + b is shown.

7h

2

0

T T T =TT T
=d80° 7o s 270° 3af 35 360° *

1 ] T ]
0 "o o 9° 17w
(a) State the value of a. 1

30

(b) State the value of b. 1

\
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Response 43

13.

MARKS
Part of the graph of y =cos(x+ a)°+b is shown.

A

2

1 1

T 1
270° 360° X

(a) State the value of a. 1

“\

e

(b) State the value of b. 1

40

DO NOT
WRITE IN
THIS
MARGIN
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Question 14

Response 44

MARKS | arew

THIS

MARGIN

14. Solve, algebraically, the inequation XTH-Z >3?x. 3
Xxy\ 3%
x6 __—— -7 > = x3
3
iy a%
Sx xS - D

L5 -&x
SE%xi15 -30 > 4X

5-30 > G x
- & L
- 725 > &x

x7 =25
x
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Response 45

Candidate Evidence

MARKS | Gore
14. Solve, algebraically, the inequation i;——1—Z>3?x. 3 -
vl [
— - F
?((;?3 X% %%
=67 S%-
19
}dg 70\!5 15
165 +15-007 65 b
30 %9
15045 2654Q0 LN
-5 -15 9{9
-1
5276465 —E
S
Qec> 65
= %q
o< S
-
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Response 46

Candidate Evidence

MARKS

DO NOT
'WRITE IN
THIS
MARGIN
14. Solve, algebraically, the inequation xTH—Z >%. 3
B ed —= \Sai
S M=as ~_
\ > \Vlac
Response 47

MARKS i

THIS

1 3 MARGIN

14. Solve, algebraically, the inequation %‘—--2 > —55 3
3
<% >\ 7y 2= ®S
3
2743 - 6 7T 13X
3x -3 by SRR
- v \2=x
-3 - x
\2
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