Algebra and graphs — 2022 IGCSE 0580

1. June/2022/Paper-11/No.16
v=3—5¢

(a) Work out the value of v when 1 = 4

V= 2-5t

<
I

Subonhuae =4 v = 3-2°
V= 23-8) v=-17
(b) Make ¢ the subject of the formula.

V= 3-56

June/2022/Paper-11/No.18

2.
Factorise completely.
1dxy— 7y

.................................................



3. June/2022/Paper-12/No.12
(a) The total cost of n bags of flour is $4.

Write down an expression for the cost of one bag of flour.

Ona bag = & =

(b) A bag ofrice costs $r and a bag of almonds costs $a.
Pedro buys x bags of rice and y bags of almonds.

Write down an expression for the change that Pedro receives from a $20 note.
Rice — r Ohowge = 2o — ¥v +ay
Meads = @

Pec.\m:(vf) 1—6){4) )
v +ay 5...20 7% e-j 2]

O\i >
4. June/2022/Paper-12/No.15 *
The th term of a sequence is 7#7° + 12, &0

(a) Find the first three terms of this sequence,

2 T
Wlﬂ?.n n>v Nn-¥i2 = 21+'

HL‘L‘-\r\':HB ﬂl‘f"‘; "*I'Q
0 13 16 2

....................................................................... (2]
(b) Is 5196 a termin thi
Give a reason for
,ﬂ% lq 6
T & —! 2
ot= 9
ote SIE4
Nn= -J SIg% = 1—_2_
....... \{£$ because ﬂud'\o.c‘i—hfe-\v\'rq.r
................................................................................................................................................... 2]



5.

6.

7.

8.

June/2022/Paper-12/No.20

(a) Simplify.
J2a—b)-b

3(2a-b)-b
66:-3""L’
&a -11—[0

(b) Factorise.
x2—8xy
£ ik Comorenn fucko"
r gLy
X(L~%Y)

—

June/2022/Paper-13/No.3
Simplify.

[OX — &4 X
& x o|i>

June/2022/Paper-13/No.12

Simplify.
(a) » =)’
) 7x°

’%"’3

rat;.ﬂ.‘:’l 0 \0“"‘”

e Q\\u)ﬂ-j $

o
—l 50) 1Cc = 1

June/2022/Paper-13/No.15
Factorise completely.
18px—27p

Cemrmen rfac;tar =°P
12 Px —27p

Ap( 2x-3)

———

Ix—4x+7x 0*
Ix 41K -4X &

........... 6‘1_44’ [2]
(-8 5)
................................................. (1]
&9
.................... X i 11
-2
SOOI~ SOV (1]
.................. T oo
Ap(2x-3



9. June/2022/Paper-13/No.16
The nth term of a sequence is 2 — 1.

Find the first three terms of this sequence.

“ulpchimk s W —= \ 2
N = | 32—\
- O
= = q -\
N=2 n?—\ -
2 =]
2=\
B—\ = }_ ,,,,,,,,,,,, O ........ Y e 3 ......... ) i

10. June/2022/Paper-13/No.19
Find the lowest common multiple (LCM) of 32 and 40.

| <
z?:: 1—2 L-C'Nl= RxXIXAxQ Q
2[& o = Lo ‘\
qr = 60

2] 2 5
|

\
i S 0

- ) sub 1

11. June/2022/Paper-21/No.8(b) E 0

(b) Rearrange the formula to find # in terms of

Tx = -_% at *2
Q""‘Q

*"?«‘ - E
e IF

12. June/2022/Paper-21/No.9
Factorise completely.

-
=

14xy—"Ty
4Ky =T
7y(zx=y)

ooooooooooooooooooooooooooooooooo

...............................................



13. June/2022/Paper-21/No.15

=L . (I\/(cm 1= |ldes do fi=
X - |
Find the value of x. | =n e bace  and
5/rﬂpl|‘6.
X _ 1
4 = 64 x= -3
-I -
X
— &
‘t D P
K = K X et e (1]
14. June/2022/Paper-21/No.20 0
12
O
|
; : \ NOT TO
Speed (m/s) 0 SCALE
&
|
05 6— } e
Time 16 24

The diagram shows the speed-time gr: 4 seconds of a car journey.

Calculate

(a) the deceleration of
a = 12 |4 nore Ho E-té‘h .
L o4 - K 2
- ) -sml< (5 )
ey Y g e S m/s= [1]

(b) the total distance travelled during the 24 seconds.

wrowte = -‘5‘(‘1‘\‘55 X(\

— J.(Q;H 16) X 12
2
. 3 x12
2 B Q‘(-O m [2]

S Qq,om




15. June/2022/Paper-21/No.21

Factorise completely.
l-g-a+aq

(=L —a+ 2%
|—a —~L~ &L

( (v /Q) - "L(% a)
O ~9) (j-a) Q”‘L)O-q) ........... (2]

’#——F/—"___—;—”,——-—"—'_'

16. June/2022/Paper-21/No.22

Simplify fully (216v2%)7, -
impli y L yj’; jm
'2f6_n.j
216 ILTL«- ..S‘I

17. June/2022/Paper-21/No.23 _ 0
K+ 8x+10=(x+p)l+g a
' 2

Y +E&L 4o
2
pr+1
(b) Solve. ,
X +84+10=30
x?+8x+to-—go =0 XCI;{lo') - Ci/“@ - v
XZ‘\-SI—ZD et ] @_+‘D) Lx_z—) =0
P= —20 6'”) ¥=-lo ¥=%
s= £ x=o T orx= 2]
£ 41px — 23X =200



18. June/2022/Paper-21/No.27
Theline y=x+1 intersects the graph of y= x*=3x—11 at the points A and B.

Find the coordinates of 4 and the coordinates of 5.

You must show all your working. s "
—3%X—

Steea Wz X+ owd Y= X

Fauate bot Aunoxions
X4l — )(2—3;(-"”

,(7'.._33(_— X —=0-\=0
)(z—- =12 = (o]

Poduxe = T2 ./—ajz)
Suer C‘-L\- k

ﬁ?_.__@.:c-',—ax-ﬂz"'o Qe

Gty + 2Lef0) =° ‘\é

(—G6—o \ % +2 =D *

(=6 = 0
Cbsrhae % = wharab | Wiarr=—2 &

— 1+
j:—‘f,‘ﬂ Y=
3: 6+ 3:_ 0

y = 7 Y Ao T )

T;Q'b

¢
g




19. June/2022/Paper-22/No.12

Annette cycles a distance of 70 km from Midville to Newtown.

Leaving Midville, she cycles for | hour 30 minutes at a constant speed of 20 km/h and then stops for
30 minutes.

She then continues the journey to Newtown at a constant speed of 16km/h.

80...,
Du";lv\a :_gpu_)lp\-".q_m

C") = nilt L - ' ,
\

_ 3okm 601

a—

Pm‘:v\\‘ g Distance

A\MV\ (km) 40
:G]o ~30Y) k-
- ke i
. ﬁ—""‘" 204+

(a) On the grid, draw the distance-time graph for: ey. [3]

(b) Calculate the average speed for the whgle ;
“Todm Awdance (overalge o km -
5 N .
Aotm\ Time A (b 2ores

Jervved f&om;-)
s s st )




20. June/2022/Paper-22/No.17

8

(a) Sketch the graph of y = sinx for 0° < x < 360°.

28 nE ) =0

,3(&1'\'-\)5':'_‘:!_,

x 3
_gfngc = "‘/3’

=\ 7

X - v

“%



21. June/2022/Paper-22/No.20
Factorise completely. -

(@ 2m+3p—8km—12kp
2N =gl —+3p —125P

QM(:%&) 1—3!0/%)
(Rr+3p) 6— e

(b) 51’2—20}22
_ 2
SLXQ‘- 43 j
X _q,j - Adfferente C:A. Anp Lquares eg

5(@ 24) (X'_‘t'l:j>j
j:x 29) Q‘*’-‘jﬂ &Q[(Z‘“l‘ﬁ)(x“:ﬁﬂ
°

22. June/2022/Paper-23/No.13 o
Factorise completely.

(a) lpr—?.Tp
Conren
I8 Px — -?7F

(25§

(b) mt—n-— m-nt

NIk g —n +nt

N’l(_{:- ) -ff‘(t"‘.)
(N’l r”) (t") L’c") (m +w) o)

10



23. June/2022/Paper-23/No.16

Abdul draws this speed-time graph for a journey.
The graph has four sections A, B, C and D.

A
e [ T T S S S
L B i
Specd b _
(m/s) i P ;
PP NN/ S S S T - _—

04— — i [
0 10 20 30 40 50 60 70 80 90 100 l@
Time (3)

Complete these statements about the speed-time graph. L/ b

Section ........ b ........... cannot be correct. 0

Section A shows acceleranon of AW <22 .. m/s2.
L Y 2

\/:IDN\\S&- @ -0 = 0:333 4
wW=om\ s

The distance tra first 30 seconds of the journey is |S° ...... m,

[4]
‘b& ava\ed = J:Z x\:&\r\
. \'S
-~ \ ¢=ox'0
-

11



24. Jur1_e/§02_2/Paper-23/No.22

Simplify.
Srox 35 —x2 = Aferena Y P00
2
o Sfuaves .
SJC-JI:2 = x (5 I) 35_,,(7- :(5-—:)(5-4—.)&)
25 = (5/9(s)
X
= = S+YX

25. June/2022/Paper-23/No.25

- &
m 4=2Tm
Find the value of m. ®, é
e
(1_ -1

}

; S
7T 0
<

12



26. June/2022/Paper_31/No.6
(a) A football team has w wins and d draws.
The team scores 3 points for each win and 1 point for each draw.
Write an expression, in terms of w and d, for the total number of points scored by the team.

Lok Wi = )
(mr3) +d4 = 3w=+d Bwd 2]

(b) Athletic, Rovers and United are three football teams.
Athletic have a point score of x.
Rovers have 12 points more than Athletic’s point score. (x+12)
United have 3 points fewer than twice Athletic’s point score.(z X—3)

The total point score of all three teams is 121.

Use this information to write down an equation in terms of x.
Solve your equation to work out the paint score for each team.

Rw‘a«s - Xtz Qov e@ﬂz

Unwed — sz"ﬁ)

Aiglene = X
< Qc‘r\?-)“'(a" 3,) 4 0 = 2(2%)-2

- s6-3
Hx £ =12 > = 53
X = W2
,11- T 0{?
Athletic ............ 2 8 ............... points
.’ Rovers .. “' D i points
“0‘0 United ............. =2 R points [5]

13



(¢) Simplify.

(i) 4a—3b+5a+6h
Ha+s5a +6b—3 b

qa +3b
...... Qazxdb ...
(ii) 0(2x+1)—-5(x—2)
6C2x+() - 5(x~2)
(2% 46 — 5% (0
2 — X 46440 T,
—rx- 4_‘6 ........................................ [2]
(d) Solve the simultaneous equations. Q
You must show all your working. o
Ix+S5y =11 Su =t
2x—3y =20 Y =1
3x +SsY=11x3 Ly g 5y =il
—3u =20 x5 (1) -
Ues X 3 - R\ + 54 =1\
S \ ) d w
‘V‘\j Z\N\V\L\&!o ~Dahe 0 5'3 = (\—2
2Luoxion (Y L_\) 2 endl 5 f‘j_ v
X + 154 =33 0 e s
lox—isj=‘%Q J="2
s o)
ks -
L 9
“‘»’x
T S
Y= e T [4]

14



27. June/2022/Paper_31/No.9

(a) Complete the table of values for y = %, x# 0.

x| -6 | 43|21 1 2 3 4 6
y: | =&.| =3 -H| 6 —lZ'; 12| 6 41 3 | &
(3]
(b) On the grid, draw the graph of y = -];2- for—6<x<—landl Sx<6.
(4]
(¢) On the grid, draw the line y = 5. [1]
(d) Use your graph to solve the equation Ix—2 = 5.
. ot
5 =
Li =5 p= 3
® B ; ... S (1]

15



28. June/2022/Paper_32/No.2

(a) (i) Complete the table of values for y = :xﬁ

x| 6| =4 | 3|2 |-15] -1 || 1 |15]2]3 51 6
BENEIEEERAEE RIS G-
| [31
[4]
(iii) Write down the order of rotational symmetry of the graph.
2
e [1]
(iv) Write down the equation of each linc of symmetry of the graph.
.g:-'xand-ld:x [2]

16



(v) On the grid, draw the line y = 2.5 .

(vi) Use your graph to solve the equation _TG =25,

(b)

Draw a lin¢ that passes through the point P and is pcrpcndif{ e L,

(¢) Find the equation of the straight line that 0

*  is parallel to the line y = 3x
and

+  passes through the @
Giive your answer in the form y = mxb
— )
tor \G\fq\\e‘\ Lyno &“*3 o

31 a\o\l L3
ot

%>
1=

cAML .

17




29. June/2022/Paper_32/No.3b(iii)

(iii) One of'the interior angles of this quadrilateral is 70°,

Work out the other three interior angles.

> .
Arales 15 Guadnlot&al Surcdp o 360

360 — (70 *70) 70 oo glo

- (2]

140

co — ) f ' ) )

’ 1200 - |]ID Cop?p$\+¢- Angle; » AQuack {W
Y = ave L3ual |

18



30. June/2022/Paper_32/No.6
Mr Vay works in a bank.

(a) The travel graph shows Mr Vay’s journey from his home to the bank.

D R T T

Bank o |

Distance
(km)
Home —m (e e L ﬁ > »

070 0704 0708 0712 071 * 0720 0724

Time v

(1) Write down the distance Mr Vay travels in the § (ifnutes.

(iive a reason for

Rea:?’ - . )';ZF

(iv) Work out Mr erage speed for the whole journey.
Give your er in kilometres per hour.

Sl)uzc{ = Brikince
e
g.,,’_kra
e P —— b . kmvh [3]
(Y
4 — |6 kalle

o —

19



(b) Katya takes some coins to the bank.
The table shows the number of each type of coin.

Type of coin Nu:;l;;: of
1 cent 12
S cent 23
l0eem |17
25 cent 9 R
50 cent 7
1 dollar 24

Work out the total amount of money Katya takes to the bank.

Give your answer in dollars. .
Tl = (x12) «(8x2d + (100D ¥(@549) @v >)

- @D‘fl‘f) 225*350 o
!TO""' @
|2 + n"we +

3272 et 5 ~a3 {\
2 _ 2212 7 32.72
» Yo Aolaa = 77 —07 (2]

\o?

"fo Cmaa«

(¢) Adam changes $700 into euros at the bank. z!

The exchange rate is $1 = 0.904 euros.

Work out the amount Adam receives.
$1= 0 a0 oo

\
‘r-f'oo = 7.

64

28 e, T euros [1]

e

rs at a rate of 1.7% per year simple interest.

(d) Clara invests $850

Calculate the to arned during the 4 years.

| zee

T = 8500 X LA

o loo § . & i, 2]
T = 578

20



(3]

15

10

7-5

15

for =15 x<—land 1 <x <15

—-15

LXF0.
15
X

15
X

-5 L7-5

-5

-3

=10

-1.5

-15

-1

(b) On the grid, draw the graph of »

(a) Complete the table of values for y

31. June/2022/Paper_33/No.7

Lo ¢
./.f [ Bt
..... . +
BN _ 1l
B I- -
....... : “ i
- ml._r--- “nmr“
3. -
1 L =
—
= e Rl ! I
w— e} o f s - )
~ e
;
- [ .
fei-
5

[4]

21



(¢) Write down the order of rotational symmetry of the graph.

(d) (i) On the grid, draw the lines of symmetry of the graph. 2]

(ii) Write down the equation of the line of symmetry that does not intersect the graph.

(e) Use your graph to solve the equation % =—@.

22



32. June/2022/Paper_41/No.4

() - 2x—1 a(x) = 3x—2 h(x) ==, x#0 i) = 5*
(a) Find
() fQ2), Subihhre X= &
£(2) = 202y~ ' 3
U~ S——— (1]
} = 3
(i) gt(2). =
£(2) = 3 T
YOO (ORI 1]
a3y = 39"
(b) Find g~ (x). = "‘,‘;
o= 3x=2 i -6 = x+2
Y= 3%-2 9 0= = <
x= 3%- < Q:?_
N 2
’.':'_*_.2*’""-;‘55 Y= % g"“(x‘)4\ s T v
; ————
(¢) Findx when h(x) = j(=2). *
’ \ (\ w\'np\j)
2
X v 'S ................................ 2]
Zrtz“x“
o
................................................ 2]

23



(¢) Find the value of jj(2).

(f) Findx when j ' (x

. X
X =
) by

Y = 5

xﬁglg

24

.................................................



33. June/2022/Paper_41/No.6

(a)

25



The diagram shows the graph of y = f(x) for —1.5 <x<35.

(i) Find f(2).

(ii) Solve the equation f(x)=0 for—-15<x<5.

(iii) f(x)= k has three solutions for —1.5 <. x < 5 where & is an integer.

Find the smallest possible value of £.

k= ‘@Q .................. (1]
(iv) Onthe grid, draw a line y = mx so that f(x) = mx has cxagly nfor 15<€x<3.

\ (2]
(b) y=3xt=12x+7 c‘
(i) Find the value of % when x = 5. &
-1
o L
d!‘- &(9) — 12 | & (3]
LS“B‘*\MR K’f‘5 ab -—I 1- = T T R TR R T PR T

(ii) Find the coordinartes of the poi oraph of y = 3x’ —12x+7 where the gradient is 0.

Y=3(2)—120)+T
— |2 —24+T
3 = 22

M -0 6
AX

< .
i
(¢c) When y ;’rp +

Find the value of p and the value of g.

.5:—'23CP+‘?—£- 20¢= 6

P~ ax =6
- b q-‘;a"x pP= 7 .....................................
2P = 4 X
P * q= 3 (2]
}) -1 =6
CLES 2022 ﬂ :__-7.?: 038041 /M/1/22 [Turn over

26



34. June/2022/Paper_41/No.9
) (a)

{(x—1cm

rem NOTTO
SCALE

(2x+ Dem

xem

The area of the rectangle is 29 cm? greater than the area of the square.
The difference between the perimeters of the two shapes is kcm.

Find the value of £.
You must show all your warking,

| Voovoak o vmck“"‘n\ﬁ
Atea = rearmmale = (222 (x-1 Poniat ]

- 3+ Q) LX)
2x(%-0 -H(J“D 4 Q_):;Q 1

O-.

—

Porioee  Suava

= Xa+xAxR4X
= KX
K= Gﬂ‘—‘u‘t
= 2X
2 X
2xb
12
.......... '2 [6]

27



(b)

o+ em yem

NOT TO
SCALE

The volume of the larger cube is Scm® greater than the volume of the smaller cube.

(i) Show that 3y* +3y—4—0.

Voluwmg H e = l

3
bavqey Cul2 :@*—‘
Q\A-ﬂ)(gj-ﬂ)
DQ\A o) (3+)
\
91 \543*‘
Yy +2y *!

B (o +29 )
yly .s,zj-«-\) +\(4
v 24 4y 4y

429+ \

53+ 3324- 34 1A

Swaall Cnb @ -

Y x9 XY 'J*s

Ji-%j +3‘jw

/1_

iy =0

(4]

4
(ii) Fin? the volume of the smaller ch
Show all your working and giv. wer coixcct to 2 decimal placcs.

28

VD\AM‘— q Laqae i bhe = ¢
(Mssaf 2 S At
5N\q\\cuds' =

-
Ve ;‘ el o

(o 1683>

..........................................




35. June/2022/Paper_42/No.8
(a) Solve.
10—=3p=3+11p

(60—-3 = 1"’9*3 P

= 4P P= L ovos
I 4 il — o
P T et et e [2]
(b) Make m the subject of the formula.
mr:z—lk:mg
2
Mc -2k = am 9
m cz-m_fj =2k
. - 2K
m(SFB) 2K 2
7 /4 -9
7L X2
L/
k e —
N = = \ -9
—_—
(c) Solve.
1

x32xi
1

st ke ‘2“5__, %'5)
Fann c;fn ey 4 () g
(%-3) Rz+3) (£-3) (ZX‘”

— 2% -l-3""6x

2C -Z.X 1 _31-9

“%

. X'Z_q)(:O

x(zx-4) =
ﬁ:D ' 21"‘1: o
/I)\'- . '___' x—c)orx:qus (5]
L= ft -5

29



(d) Solve the simultaneous equations.
You must show all your working.

qua 29 uahe= (4 X
e wa_)'uﬂ-—-
x_i.,zj_: ) 2
x= '12-23

stay =39

s(12-2) «y =27

Co - 10y *.\jl:' 29
51_105+60’30|:D

?“"Db * 2\ =0

Y
Product = 2| (-'?J-&)

— |0

Swr~ =

x+2y=12
5x+yt =39

30

Qubshhae X = 12723
HLW\B“; 7 £ = IZ-Z(-T)
7 ¥ = '2"'""-
= 2
“\""‘_373 A= 12~ 2(3)
12— 6
_ &
3

2

ieBye B,
o e TR yu....'Z ............ 5]
"t‘CZ—xz '\'q’hlg)
g X f-36"*"'12 2% = x C—sue+T

w31



36. June/2022/Paper_42/No.12

12 Acurve has equation y = x’ —kx*+ 1.
When x = 2, the gradient of the curve is 6.

(a) Showthat k=15,
3 (4
E- x = K =+

—

ds _ gxa-- 2 kx
ox =

(ovadient = 6 ° Subthhae X as 2

6= 3(H)-2=
= |2~ q'l('

= 12-6 <
4K =6 o) é@
a4
(b) Find the coordinates of the two stationary points of y x BN

You must show all your wi)rking.

_5_7‘___‘{ - 0 T .&"ﬂ."l‘;dnﬁf_j ? y = '_ (0) ‘)

[5]

?: ;_|~.¢'H
y=205 (1,09

31



(¢) Sketch the curve y=x*—1.5x* +1.

(0

&

32



37. June/2022/Paper_43/No.6
(a) Simplity.
a—2b—3a+7h

a—3a +7h-2b

— 2a+5b
sb-2a  mERTED

(b) Expand and simplify.
4(x—5)—(3—)

4 (-9 ~(-29
WY —20—3 22X
Ly +2x—20-3

GX —23 é?
........ % e [2]

(¢) Wrile as a single fraction in its simplest form. \

- [3]
13-4 = 3(6-9)
\3-4x = 18-3%
R — 12 g
e DR .S 3]

33



(e) Make x the subject of the formula.
S(p—2y
y - —

Y= sCp-29)
X
1xY = 5p-10% X%

i &
f\/(mhpkj LuL des LD X
Y :KS;-:W’C Y+

YX 410X = 5§
x (o€ = =%
M

x=_ =V

34



38. June/2022/Paper_43/No.9
(a) Sketch the graph of y = (x+ 1)(3 —x)(3 +x). indicating the coordinates of the points

where the graph crosses the x-axis and the y-axis. Whon = o ( )
- 2AX=0 . o+l)(3‘°) 340
K\ =©C 5 -

rz =) 3‘:;

—4

3_-\1:: [+]

Xx=2

(-2

[4]

(b) () Showthat y=(xi1)G-x)(3+x) ca % S p=949x—xl—x
(xe) (3+2) C

x(3420) ~+|

T
3% .

1Y 4 X¥3

[Ty & )
0:?’ (xz+;+_i -+-3) [2]
*

] _ =4
3x 412} *9 , £_JCJ
) P
—_— X -
qQ +aAXx
-———"":-——:—_—_

35



3

(i) Calculate the x—values of the turning points of y = 9+9x—x’ —x
Show all your working and give your answers correct to 2 decimal places.

k# *Uqu:\,i) ?o;“*’— ié =0
AR
A
f_@. = - 32X~ o

AX

Using  Luadvaie PR
,-‘chw\v\\“,
-
a = -3 LF- _2) “

wmete x=a 2 (7
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(iii) The eq 9+91—a2—x? =k
where @ and b arc integers.

has one solution only when k << g and when & > b,

Find the maximum value of @ and the minimum value of b.
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