Chapter 2

Algebra and graphs

01. 0580 _m24 qp 22 Q:3

Simplity 4m+Tk—m+3k.

................................................. [2]
02.0580 m24 qp_22 Q:8
(a) The nth term of a sequence is n° —3.
Find the first three terms of this sequence.
............... y wereeeeeneene s seneenenene | 2]
(b) These are the first five terms of a different sequence.
1 3 9 27 81
Find the nth term of this sequence.
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

03. 0580 _m24 qp_ 22 Q:18

Find the highest common factor (HCF) of 28x° and 98x°.

................................................. [2]
04.0580 _m24 qgp 22 Q:21
() 3=3"
Write down the value of /.
B e [1]
(b) Simplify <4x3 )3.
................................................. [2]
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05. 0580 _m24 gp 22 Q: 22

v 1s inversely proportional to the square of (x+3).
When x =5, y =0.375 .

Find y in terms of x.

P T ettt eae e [2]
06.0580 _m24 qp 22 Q: 24
x*> —16x+a can be written in the form (x+5)>.
Find the value of a and the value of 4.
A = oot
D= e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

07.0580_s24 qp_21 Q:3

The table shows some information about two sequences.

nth term 5th term
Sequence 4 60 —4n
Sequence B n? —300

(a) Complete the table.

[2]

(b) Find the smallest positive number in sequence B.

................................................. [2]
08.0580_s24 gp 21 Q:8
These are the first five terms of a sequence.

11 18 25 32 39

Find an expression for the nth term of the sequence.

................................................. [2]
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09. 0580 s24 qp 21 Q: 11

A
S 1 I ——— o EEm
6
5 .
/7
L4 .
0
__.3 ” - ;} ,,,,,,
T, J S /// R ___________________
// ‘
—
-10 1 2 3 4 5 6 7
14 :
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CHAPTER 2. ALGEBRA AND GRAPHS

10. 0580 _s24 qp_ 21 Q: 12

Solve the simultaneous equations.
You must show all your working.

3x .
74‘5}/ =5
4x—3y =46
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11. 0580 _s24 qp 21 Q:18

Ty

The diagram shows the graph of y = x> +4x*—2 for —3<x<15.

By drawing a suitable straight line, solve the equation x* +4x*>—2=2x for -3 <x<1.5.
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CHAPTER 2. ALGEBRA AND GRAPHS
12. 0580 _s24 qp_21 Q: 19

Factorise completely.

(a) 12m*—75¢

................................................. [3]
(b) xy+15+3y+5x
................................................. [2]
13. 0580 s24 qp 22 Q: 19
(a) y is directly proportional to (x - 1)2.
When x =4, y =3.
Find y when x = 7.
yBe Ll a2l M. [3]

(b) m is inversely proportional to the square root of p.

Explain what happens to the value of m when the value of p is multiplied by 9.
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14. 0580 _s24 qp_ 22 Q: 21

Solve the simultaneous equations.
You must show all your working.
4y+3x =13

y:x2—18

15. 0580_s24_gp_23 Q:3

Simplify.
Ix—8y—x—y
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CHAPTER 2. ALGEBRA AND GRAPHS

16. 0580 _s24 _qp_23 Q:6

Factorise completely.
4x2y - Sxy2

17. 0580 _s24_qp_23 Q: 11

Solve the simultaneous equations.
5t—=2w =19
3t+2w=>5
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18. 0580_s24 qp_ 23 Q: 12

Simplify.

16g®

(@)

................................................. [2]

3

®) (625
................................................. [2]

19. 0580_s24_qp_23 Q: 16
A =1’ +ndh
Rearrange the formula to make / the subject.

= e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

20. 0580_s24_qp_23 Q: 20
f(x) = 3*+2

(a) Findx when f(x)=245.

X = e [2]
(b) Findx when f'(x)=7.
X e [2]
21.0580_s24_qp_23 Q: 23
Simplify.
2 3
y+l oy
Give your answer as a single fraction in its simplest form.
................................................. [3]
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22. 0580 s24 qp_23 Q: 25
Simplify.
pt—p—t+1
1-7

................................................. [4]
23. 0580 _m23_qp_22 Q: 4
23, 17, 11, 5,
(a) Write down the next number in this sequence.
................................................. [1]
(b) Find the nth term of this sequence.
................................................. [2]
24. 0580 _m23_qp 22 Q: 5
Factorise completely.
8¢ —2¢”
................................................. [2]
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25. 0580 _m23 qp_22 Q:7
Solve.

(a) 15t+8=4—1¢

CHAPTER 2. ALGEBRA AND GRAPHS

F = s [2]
(b) 25 ;21{ Y
U = e [2]
26. 0580 _m23 qp 22 Q:9
Solve the simultaneous equations.
You must show all your working.
3x—2y=19
x+y=3
X = e
T e e [3]
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27. 0580 _m23 qp_22 Q: 13

A

10

Speed
(m/s)

NOT TO
SCALE

The diagram shows the speed—-time graph for part of a car journey.

Time (s)

Calculate the total distance travelled during the 10 seconds.

............................................. m [2]
28.0580 m23 qp 22 Q: 15
1
Simplify (3125w3125)5
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

29. 0580 _m23 qp 22 Q: 16

v 1s inversely proportional to X2
When x =3,y =2.

Find y when x = 2.

30. 0580 _m23 qp_ 22 Q: 19

Find the values of x when 6x+y =10 and y =x*=3x+ 10.
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31. 0580 _m23 gp 22 Q: 20

Find the nth term of each sequence.

@ -1, 0, 7, 26, 63,
................................................. (2]
®) 24, 12, 6, 3, 15,
................................................. [2]
32. 0580 _m23 qp 22 QQ: 23
Simplify.
52 —19x+12
x* =9
................................................. [4]
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CHAPTER 2. ALGEBRA AND GRAPHS
33. 0580 _m23 qp_ 22 Q:25
f(x) =x>+1

Find £ (x).

£ () = e [2]
34. 0580 s23_qp_ 21 Q:8
(a) The nth term of a sequence is 10— n?.
Write down the first three terms of this sequence.
............... 5 eeeeeneereenne g eeeerneneenes | 2]

(b) These are the first four terms of another sequence.
7 10 13 16

Find an expression for the nth term of this sequence.
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35. 0580 _s23 _qp_ 21 Q: 14

v 1s directly proportional to the square of (x + 3).
Whenx =2,y =5.

Find y when x = 1.

P e [3]
36. 0580 23 qp 21 Q: 17
3
Simplify (81x12>4.
................................................. 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

37.0580_s23_qp_21 Q: 20

The table shows some values for y = 3x* —2x—1.

X -1 —0.5 0 0.5 1 1.5
y 4 -1 0 2.75
(a) Complete the table. [1]

(b) On the grid, draw the graph of y =3x*—2x—1 for—1<x<1.5.

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

[3]

(¢) By drawing a suitable straight line, solve the equation 3x* —4x—2 = 0 for —1 <x < 1.5.
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38. 0580 s23 qp_ 21 Q: 21
A curve has equation y = x> — 12x.

(a) Find the gradient of the curve at the point (1,—11).

................................................. [3]

(b) Find the coordinates of the turning points of the curve.
gd......... e Yand (eeceeeeeiee sy e ) [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

39. 0580 _s23 qp_ 22 Q: 8

Solve.

@ =6

X T s [1]
(b) 1lx—32=22(2x+9)
................................................. [3]

40. 0580 23 qp_22 Q: 12
One solution of the equation ax”+5 =181 is x = 8.
a and b are both positive integers greater than 1.
(a) Find the value of 4.

D= [2]

Powered by Acel GCSE 22



41. 0580 _s23 qp_22 Q: 14
f(x) = 5x+2

Find £ (x).

42.0580_s23 qp_22 Q: 18

Make x the subject of the formula.

43. 0580 s23 qp 22 Q: 19

m is inversely proportional to the square of (7+2).

m = 0.64 when t=3.

Find m when t = 8.

Powered by Acel GCSE

T 6 TN [2]
_ 3x
T 2x—5
X T eeeeeeeeeeeeeeeees e s e eess e eeeeseeseeasens [4]
= e [3]
23



CHAPTER 2. ALGEBRA AND GRAPHS

44.0580_s23 qp_ 22 Q: 22

Write as a single fraction in its simplest form.

5 4
3342 2x—1

................................................. [3]

45. 0580 _s23 qp_23 Q: 4
v=u—9.8¢
Find the value of vwhen =4 and ¢t=-7.
VS e e 2]

46. 0580 _s23_qp_23 Q: 5
Simplify d° <d*.

................................................. [1]
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47. 0580 _s23_qp_23 Q: 6

At the end of the day, a shopkeeper has 12 tins of cat food left.
This is 13—3 of the number he had at the beginning of the day.

Calculate the number of tins he had at the beginning of the day.

Powered by Acel GCSE
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CHAPTER 2. ALGEBRA AND GRAPHS
48.0580_s23_qp 23 Q: 9

The distance—time graph shows information about Kai’s journey from home to the office.
A
704

Office—»

L

601

404+

Distance
(km)

30

204

1045+

Home —»-04-— R - -
1000 1100 1200 1400
Time

(a) Calculate the average speed, in km/h, for Kai’s journey from home to the office.

(b) When Kai arrives at the office, he finds his meeting is cancelled. He immediately returns home at
a constant speed of 50km/h.

Complete the distance—time graph to show his journey home.

(1]
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49. 0580 _s23_qp_23 Q: 17

Rearrange the formula to make m the subject.

_2(m—k)
2=y

R

TR = ot (4]
50. 0580 23 qp_ 23 Q: 18
v 1s inversely proportional to the cube root of (x + 5).
When x =3,y =12.
Find y when x = 22.
P e [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

51.0580_s23_qp_ 23 Q: 19

Solve the equation x*+5x—7 = 0.
You must show all your working and give your answers correct to 2 decimal places.

X = e o) g S [4]
52. 0580 $23_qp_ 23 Q: 20
f(x) = 6x—7 g(x) =x3
(a) Find f(x+2).
Give your answer in its simplest form.
................................................. [2]
(b) Find f'(x).
TR ) T 2]
(¢) Find x when g(x) = {(22).
XD et [2]
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53. 0580 _s23 qp_23 Q: 21
Simplify.
2x* +5x—12
4x* -9
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CHAPTER 2. ALGEBRA AND GRAPHS

54. 0580 _s23 qp_ 23 Q: 22

These are the first four terms of a sequence.

2.75 6 11.25 20
The nth term of this sequence is %n3 +an*+bn.

Calculate the value of a and the value of 4.

A= i
D= [5]
55. 0580 w23 _qp_21 Q:3
Complete these statements.
(@) When x= ... , x+3=
[1]
(b) When 7y=063, 10y = ...cccoceinen
[1]
30
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56. 0580 w23 _qp_21 Q: 5

Factorise completely.

(@) 42mk—35m

(b) h*—144

57. 0580 w23 _qp_ 21 Q: 10
Simplify.

(a) nxn

(b) 8x%=2x?

(©) (243y2°)§

58. 0580 w23 qgp 21 Q:11

Solve.
4(2x—3) =43+ 3x

Powered by Acel GCSE
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CHAPTER 2. ALGEBRA AND GRAPHS

59. 0580 w23 qp 21 Q:16
P =2w+2h
w =11 and h = 9.5, both correct to 2 significant figures.

Find the lower bound and the upper bound for P.

Lowerbound = ....ccoovvvviiiiiiiiiiieeeeeeeeeee,

Upperbound = ......ccooiiiiiiiiiiiceeee [3]
60. 0580 w23 _qgp_ 21 Q:20
Write as a single fraction in its simplest form.
10x> — 60x
q) X TOUX
@ x? —x—30
................................................. [3]
7 5
(b) x+3 * 8x—1
................................................. [3]
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61. 0580 w23 qp 22 Q:3
v=u-tat

Find the value of vwhen u =30, a =—2 and r = 7.

V=

62. 0580 _w23_qp_22 Q: 10

Expand and simplify.
2(t+w)+3(w—1)
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CHAPTER 2. ALGEBRA AND GRAPHS

63. 0580 w23 qp_ 22 Q:12

A
10

Speed
(m/s)

NOT TO
SCALE

Time (seconds)

The diagram shows a speed—time graph for 16 seconds of a car journey.

(a) Find the deceleration of the car in the final 4 seconds.

(b) Find the total distance travelled during the 16 seconds.

64. 0580 w23 qp 22 Q: 13
(a) 3¥x3% =729

Find the value of p.

(b) Simplify.
1
(32x'%s
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65. 0580 w23 qp_22 Q: 14
y = 2w? —x

Rearrange the formula to make w the subject.

W S ottt [3]
66. 0580_w23_qp_22 Q: 16
Find the lowest common multiple (LCM) of 12x® and 8x'%.
................................................. [2]
67. 0580 w23 qgp_ 22 Q:19
Find the nth term of each sequence.
(a) 11, g, 5, 2, =1,
................................................. [2]
(b) 1, 5, 25, 125, 625,
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

68. 0580 w23 qp_22 Q: 22

x is inversely proportional to the square root of w.
When w = 16, x = 3.

Find x in terms of w.

X S e e 2]
69. 0580 w23 qp 22 Q: 24
Simplify.
ax—2a—x+2
2
a —1
................................................. [4]

Powered by Acel GCSE 36



70. 0580 _w23 qp 22 Q: 25

The derivative of 2ax’ +3x* is 42x% +15x% 7!,

Find the value of a and the value of £.

G = s
k= [2]
71. 0580 w23 _qp 23 Q: 9
B 2wy2
P==3
Find the positive value of y when P = 108 and w = 8.
T USSR SRUSRUPRUPROIN [3]
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CHAPTER 2. ALGEBRA AND GRAPHS
72. 0580 w23 _qp_ 23 Q: 15
T'=v3d—e

Rearrange the formula to make d the subject.

A= e [3]
73. 0580 w23 _qp_ 23 Q: 17
(a) Simplify.
2
(647"
................................................. [2]
(b) Simplify.
x—5
x> =25
................................................. [2]
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74. 0580 w23 qp_23 Q: 18

F is proportional to the product of m and a.

Calculate the percentage change in ' when m is increased by 40% and a is decreased by 15%.
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CHAPTER 2. ALGEBRA AND GRAPHS

75. 0580 w23 _qp_23 Q: 20
(x+a)(x+2)(2x +3) is equivalent to 2x> + hx® +cx — 18.

Find the value of each of a, b and c.

A o it e
(S o W
. ... 3]
76. 0580 m22 qp 22 Q:7
O -
f f I f > 1
-2 -1 0 1
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77. 0580 _m22 qp 22 Q:9

Factorise completely.
12a° —21a

................................................. [2]
78. 0580 _m22_qp_ 22 Q: 10
(a) The nth term of a sequence is n*+7.
Find the first three terms of this sequence.
.................. y eererreeenreneeny srneeenennennens | 2]
(b) These are the first four terms of a different sequence.
15 7 -1 -9
Find the nth term of this sequence.
................................................. [2]
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79. 0580 _m22 gp 22 Q:13

(a) Simplify 7% xh’.

() Simplify (%)_3.

(©) a®+af = o

Find the value of p.

CHAPTER 2. ALGEBRA AND GRAPHS

80. 0580 _m22 qp 22 Q: 18

Mrs Kohli buys a jacket, 2 shirts and a hat.

The jacket costs $x.

The shirts each cost $24 less than the jacket and the hat costs $16 less than the jacket.

Mrs Kohli spends exactly $100.

Write down an equation in terms of x.
Solve this equation to find the cost of the jacket.
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81. 0580 _m22 qp 22 Q: 19

y is inversely proportional to the square root of (x +4).
Whenx =35,y =2.

Find y when x = 77.
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CHAPTER 2. ALGEBRA AND GRAPHS

82. 0580 _m22 gp 22 Q: 20

Solve the simultaneous equations.
You must show all your working.

3x+y=11
x2—2y =18
X = s V= e
X = e P T e [5]
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83. 0580 s22 qp_ 21 Q:8

s = %az2

(a) Work out the value of s when a = 0.9 and ¢ = 4.

5 T et [1]

(b) Rearrange the formula to find 7 in terms of s and a.
b e [2]

84. 0580 s22 qp 21 Q: 9
Factorise completely.
l4xy — 7y2

................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

85. 0580 _s22_qp_21 Q: 10

22, 17, 12, 7, 2,

(a) Find the next term of the sequence.

................................................. [1]
(b) Find the nth term of the sequence.
................................................. [2]
86. 0580 s22 qp_ 21 Q: 15
x_ 1
4= 64
Find the value of x.
X = ettt [1]
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87. 0580 _s22 qp_21 Q: 20

12A

Speed (m/s)

Time (s)

The diagram shows the speed—time graph for 24 seconds of a car journey.

Calculate

(a) the deceleration of the car in the final 8 seconds,

.......................................... m/s? [1]
(b) the total distance travelled during the 24 seconds.
.............................................. m [2]
88. 0580_s22_qp_21 Q: 21
Factorise completely.
l-g—a+aq
.................................................. [2]
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89. 0580 _s22 qp_ 21 Q: 22

Si i 2164 2
mmplify fully (216y77°)3.

CHAPTER 2. ALGEBRA AND GRAPHS

................................................. [2]
90. 0580 22 qp_21 Q: 23
x>+ 8x+10 = (x+p)2 +q
(a) Find the value of p and the value of g.
D= e
G = s [2]
(b) Solve.
x> +8x+10 =30
y o S, R OF X = tooeeeeeeeennen. [2]
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91. 0580 _s22 qp_ 21 Q: 25

w is proportional to the square root of y.
y 1s inversely proportional to x.
When x =4, y=16 and w = 8.

Find w 1n terms of x.

Powered by Acel GCSE
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CHAPTER 2. ALGEBRA AND GRAPHS

92. 0580 _s22_qp_ 21 Q: 27
The line y =x+1 intersects the graph of y=x>—3x—11 at the points 4 and B.

Find the coordinates of 4 and the coordinates of B.
You must show all your working.

AC . e )
B( e, s ) [4]
93. 0580 22 qp 22 Q:8
The nth term of a sequence is 7% +12.
Find the first three terms of this sequence.
....................... ) eeeeneeenneneeneaene 5 eeeeennenneneennens | 2]
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94. 0580 _s22_qp_ 22 Q: 11

Find the value of p when 6”x6* = 6%.

Powered by Acel GCSE

51



CHAPTER 2. ALGEBRA AND GRAPHS

95. 0580 _s22_qp_22 Q: 12

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

Leaving Midville, she cycles for 1 hour 30 minutes at a constant speed of 20km/h and then stops for
30 minutes.

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

A
80
60
Distance
(km)
20
0
Time (h)
(a) On the grid, draw the distance—time graph for the journey. [3]

(b) Calculate the average speed for the whole journey.
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96. 0580 _s22 qp_22 Q: 18

(a) y is directly proportional to the cube root of (x+1).
When x =7, y=1.

Find the value of y when x = 124.

(b) F is inversely proportional to the square of d.

Explain what happens to /' when d is halved.
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CHAPTER 2. ALGEBRA AND GRAPHS
97. 0580 $22 qp_22 Q: 19
f(x) =7x—8 g(x)=%+5 h(x) =2"+1

(a) Find f'(x).

(b) Find the value of x when h(x) = g<é)
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98. 0580 _s22_qp_22 Q: 20

Factorise completely.

(@) 2m+3p—8km—12kp

(b) 5x>—20y°

Powered by Acel GCSE
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CHAPTER 2. ALGEBRA AND GRAPHS
99. 0580_s22 qp_ 22 Q:21
The nth term of a sequence is  an® +bn—4.
The first term is —3 and the second term is 2.

Find the value of a and the value of 4.

100. 0580 _s22 qp_23 Q: 2

Work out the value of 2 k when m =4 and k= 7.

V3
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101. 0580 _s22_qp_23 Q: 5

The nth term of a sequence is n” — 1.

Find the first three terms of this sequence.

....................... ) et eeneeeeen 5 reeeeeeneeneneeennes | 2]
102. 0580 _s22 qp_ 23 Q: 6
Simplify.
@ »y =y’
................................................. [1]
®) 72
................................................. [1]
103. 0580 _s22_qp_23 Q: 13
Factorise completely.
(@) 18px—27p
................................................. [2]
(b) mt—n—m-+nt
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

104. 0580 _s22 qp_23 Q: 14

Find the nth term of this sequence.

8, 17, 32, 53, 80,

105. 0580 _s22_qp_23 Q: 15

Solve.
12x—3 =2 4x+13
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106. 0580 _s22_qp_23 Q: 16

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

Speed

R 4 S s s S S R B
S S

IVEREERERN

0 ; ; i L >
0 10 20 30 40 50 60 70 80 90 100 110
Time (s)
Complete these statements about the speed—time graph.
Section ......cecevueeeeeneee cannot be correct.
Section ......cccceeeeenenee shows constant speed.
Section ......cceceeueeunnee shows deceleration.
Section A shows acceleration of ............coooeiiiiinenene m/s?.
The distance travelled in the first 30 seconds of the journey is ...........cceeeeee. m

[4]
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CHAPTER 2. ALGEBRA AND GRAPHS

107. 0580 _s22_qp_ 23 Q: 19

1 -2 . 3—10x
) = ko’ g =1 h(x) =% jo) =2
(@) f(—5k) =675
Find the value of %.
= oo 2]

(b) Find gh(x).

(¢) Find h™'(x)+j(x).
Give your answer in its simplest form.
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108. 0580_s22 qp_ 23 Q: 22

Simplify.
5x —x°
25 —x?

................................................. [3]
109. 0580 _s22_qp_23 Q: 24
y is inversely proportional to the cube of (x—1).
y = 9.45 when x = 3.
Find y when x = 4.
P T e [3]
61
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CHAPTER 2. ALGEBRA AND GRAPHS

110. 0580_s22 qp_23 Q: 25

1
m 4 =2Tm""

Find the value of m.

T = et [3]
111. 0580 _w22 qgp 21 Q: 8
(@) P = e } [1]
(b) n(PUQ) = oo [1]
(a) 3, 9, 27, 81,
Write down the next term in this sequence.
................................................. [1]
(b) 13, 17, 21, 25,
Find the nth term of this sequence.
................................................. [2]
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112. 0580 _w22_qgp 21 Q:10

Simplify 18x'® +9x” .

................................................. [2]
113. 0580_w22 qp_21 Q: 11
Solve the simultaneous equations.
x=3y=7
2x—3y =11
X = e e
P T s [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

114. 0580 _w22 qp_21 Q:13

A
14' 4 |
Speed (m/s) i | NOT TO
E | SCALE
0 ; >
0 5 15
Time (seconds)
The diagram shows the speed—time graph of the first 15 seconds of a car journey.
(a) Find the acceleration of the car during the first 5 seconds.
........................................ m/s? [1]

(b) Find the distance travelled during the 15 seconds.

115. 0580 w22 qp_21 Q:17

Simplify (3125x3l25)‘% .
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116. 0580 _w22 qp_21 Q: 19
Expand and simplify.

Q2x+3)(x—2)2

................................................. [3]
117. 0580_w22_qp_21 Q: 20
Factorise completely.
@@ 1+x—y—xy

................................................. [2]
(b) 2x°—18%7

................................................. [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

118. 0580 w22 qp 21 Q: 21

The graph of a cubic function has two turning points.

When x < 0 and when x > 4 the gradient of the graph is positive.
When 0 < x < 4 the gradient of the graph is negative.

The graph passes through the origin.

Sketch the graph.
A
0 e
[2]
119. 0580 w22 qp_ 21 Q: 23
y is inversely proportional to v/x and x is directly proportional to w,
When w=12, y = 12.
Find y in terms of w.
P T e e [3]
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120. 0580 w22 qp_22 Q: 2

Simplify.
yx2T—yxT7

................................................. [1]
121. 0580_w22 qp_22 Q: 4
Expand.
x(3+x?%)
................................................. [2]
122. 0580 _w22 _qp 22 Q: 6
(a) These are the first five terms of a sequence.
27 26 23 18 11
Find the next two terms in the sequence.
....................... e [2]
(b) The table shows information about two different sequences.
First five terms of sequence nth term
Sequence A 3 10 17 24 31
Sequence B 2 11 26 47 74
Complete the table.
[4]
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CHAPTER 2. ALGEBRA AND GRAPHS
123. 0580 _w22_qp 22 Q: 11
The graph of y = (x—3)(x+b)(x+2) intersects the y-axis at —30.

(a) Find the value of 4.

(b) When x > 0 the graph crosses the x-axis once.

Write down the coordinates of this point.
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124. 0580_w22_qp_ 22 Q: 17

+
W

f(x) = x° g(x) ==

5 h(x) =7x-3

(a) Find f(—3).

................................................. [1]
(b) Find g~' (x).
8T ) = e [2]
(¢) Solve gf(x)= hh™!(63) where x > 0.
X = e [3]

Powered by Acel GCSE 69



CHAPTER 2. ALGEBRA AND GRAPHS

125. 0580 _w22_qp_22 Q: 20
Simplify fully.

(a) (81x‘6)37

................................................. [2]
1
1\ 2
(b) <?>
................................................. [1]
126. 0580 _w22 qp_ 22 Q: 23
2 _
Solve Tl +m— 3.
You must show all your working.
X= e OF X = coreeieennnnn [7]
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127. 0580 _w22_qp_23 Q: 9

Solve the simultaneous equations.

3x—2y =21
Sx+2y =151

D
P s 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

128. 0580 w22 qp_ 23 Q: 15
The diagram shows the speed—time graph for part of the journey of a car.

A

NOT TO
Speed 304 SCALE
(m/s)

Time (seconds)

The car starts from rest and accelerates at a uniform rate for 15 seconds before reaching a constant
speed of 30m/s.

(a) Calculate the acceleration for the first 15 seconds.

(b) After T minutes, the total distance travelled is 45 kilometres.

Find the value of 7.
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129. 0580 w22 qp 23 Q: 17

v is proportional to the square of (x—7).
Whenx =12, y=2.

Find y when x = 17.
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CHAPTER 2. ALGEBRA AND GRAPHS

130. 0580 w22 qp_ 23 Q: 19
f(x) =5x-3,x>1

10
g) =15, x#2

(a) Find gf(x).
Give your answer in its simplest form.

................................................. [2]
(b) Find g~ (x).
8T ) = e, [3]
(¢) Find ff'(x—1).
................................................. [1]
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131. 0580_w22 qp_ 23 Q: 22

(a) Expand and simplify.
x—1)(x+4)(x—3)

................................................. [3]
(b) Write as a single fraction in its simplest form.
4 . 2xP+14x
2x-3  2x"+11x—21
................................................. [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

132. 0580 _m21 qp 22 Q: 14
(a) These are the first four terms of a sequence.

29 22 15 8

Write down the next two terms.

(b) These are the first five terms of another sequence.
4 7 12 19 28

Find the nth term.
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133. 0580 _m21 qp_22 Q: 16

R AN O S O O S O S O

TR

x
The region R satisfies these three inequalities.
y>1 y<2x+2 xtys<3
By drawing three suitable lines, and shading unwanted regions, find and label the region R. [5]

134. 0580_m21_qp_ 22 Q: 18

Simplify (343x9)%.
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135. 0580 _m21 qgp_ 22 Q: 19

Solve the simultaneous equations.
You must show all your working.

CHAPTER 2. ALGEBRA AND GRAPHS

x—y=17
x*+y =149
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136. 0580_m21_qp_22 Q: 21

On the axes, sketch the graph of each of these functions.

@ y=1

1

) >
b) y=4

A

0 —x
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CHAPTER 2. ALGEBRA AND GRAPHS

137. 0580 _m21 qp_22 Q: 24
A curve has equation y = x> —2x* +5 .

Find the coordinates of its two stationary points.

R e N K e ) [5]
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138. 0580 _s21 qp 21 Q: 6
(a) The nth term of a sequence is n’ +3n.

Find the first three terms of this sequence.

............. RN 1)
(b) These are the first five terms of a different sequence.
25 18 11 4 -3
Find the nth term of this sequence.
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

139. 0580_s21_qp_21 Q: 7

Solve the simultaneous equations.

You must show all your working.
2x+y =3
x—5y =40
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140. 0580_s21_qp_21 Q: 11

(a) Simplify fully.

(4ab®)*
................................................. 2]
® =6
Find the value of p.
D = e [1]
(©) 817+3'=9
Find the value of 7.
= oo seeseeneeeessssssesee e seeseeseeesseees 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

141. 0580 _s21_qp_ 21 Q: 14

v 1s directly proportional to the square root of (x —3).
When x =28, y = 20.

Find y when x = 39.

142. 0580_s21_qp_21 Q: 15

Make / the subject of the formula 2mh = g(1—h).
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143. 0580 _s21_qp_22 Q: 8

b2

475

Find 5 when a = 5.625 and ¢ = 2.

B = e, [2]
144. 0580 _s21_qp 22 Q: 18
f(x) = x* =25 g(x) =x+4
Solve fg(x+1) = gf(x).
X T eeeeeeeeeeeeeeseeseeese e ee e se s [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

145. 0580 _s21_qp_22 Q: 20

Expand and simplify.
(x—2)2x+5)(x+3)

Powered by Acel GCSE 86



146. 0580 _s21_qp_22 Q: 21

The force of attraction, ' Newtons, between two magnets is inversely proportional to the square of the
distance, d cm, between the magnets.

When d = 1.5, F = 48.

(a) Find an expression for F in terms of d.

(b) When the distance between the two magnets is doubled the new force is » times the original force.

Work out the value of n.
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CHAPTER 2. ALGEBRA AND GRAPHS

147. 0580_s21_qp_22 Q: 22
Simplify.
2x% —5x—12
3x? —12x

................................................. [4]
148. 0580 _s21_qp_22 Q: 24
Solve.
| 9
x+1 + x+9 1
X = e OF X = iiiieerieeeeeenns [5]
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149. 0580 _s21_qp 23 Q: 2

Write as a fraction in its simplest form.

(@) 72%

(b) 0.004

150. 0580 _s21_qp_23 Q: 6

Maria buys 7 pencils that cost p cents each.
She pays with a $y note.

Find, in terms of », p and y, the amount of change Maria receives.
Give your answer in cents.

151. 0580 _s21_qp_23 Q: 11

Simplify 3x° x4x*.
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CHAPTER 2. ALGEBRA AND GRAPHS

152. 0580 _s21_qp_23 Q: 12

xis aninteger and —3 <2x—1 < 3.

Find the values of x.

153. 0580 _s21_qp_23 Q: 13

Expand and simplify.
6(1—q) —2(1—3q)
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154. 0580 _s21_qp_23 Q: 18

A car starts from rest and accelerates at a rate of 3m/s” for 4 seconds.
The car then travels at a constant speed for 10 seconds.

A
S . :
Speed 5 E NOT TO
(m/s) : : SCALE
0 : e
0 4 Time (seconds) 14
The diagram shows the speed—time graph for this journey.
(a) Find the value of V.
V= e [1]
(b) Calculate the total distance travelled by the car during the 14 seconds.
.............................................. m [2]
155. 0580 _s21_qp_23 Q: 22
z 1s inversely proportional to the square of (y—2).
When y=5,z=09.
Find z in terms of y.
Z T et [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

156. 0580 _s21_qp_23 Q: 24

On the axes, sketch the graph of each of these functions.

@ y=2
A
0 >
[2]
b) y=2"
A
0 >
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157. 0580_s21_qp_23 Q: 25

Find the x-coordinates of the points on the graph of y = x° —5x*

where the gradient is 0.

................................................. [4]
158. 0580 w2l qp_21 Q:8
Solve the simultaneous equations.
You must show all your working.
4x—2y=—13
—3x+4y= 11
X = et
D T e [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

159. 0580 w21 qgp_21 Q:13

Solve.

4-3x> 0%

................................................. [3]
160. 0580_w21_qp_21 Q: 14
y is inversely proportional to the square root of (x—2).
When x =425,y = 12.
Find x when y = 3.
X T e [3]
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161. 0580 w21 qgp_ 21 Q:16

Find the nth term of each sequence.

() 8, 15, 34, 71, 132,
................................................. 2]
2 3 4 5 6
(b) 1 e 16 4> 356>
................................................. [3]
162. 0580 w21 gp_ 21 Q: 17
_3x=2
l—x
Make x the subject of the formula.
X T s [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

163. 0580 _w21 qgp 21 Q: 19

Write as a single fraction in its simplest form.

2 x+2

x+3 7
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164. 0580 w21 qp 21 Q: 22

(a) Simplify.

= |><
woo| LN

() 16 = 64F

Find the value of %.

(c) Solve.

4—3x
33 % (é) =3
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CHAPTER 2. ALGEBRA AND GRAPHS

165. 0580 w21 qgp 22 Q:5

Angelique rents a room for a party.
The cost of renting the room is $15.50 for the first hour and then $7.25 for each additional hour.

She pays $95.25 in total.

Work out the total number of hours she rents the room for.
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166. 0580 w21 qp 22 Q: 11

A car starts its journey by accelerating from rest at a constant rate of 0.7 m/s* for 20 seconds, before
reaching a constant speed of 14m/s.

It then travels at 14 m/s for a distance of 210 m.

The car then decelerates at a constant rate of 1.4 m/s”, before coming to a stop.

On the grid, complete the speed—time graph for the car’s journey.
A

16

14

12+

Speed
(m/s)

[3]
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CHAPTER 2. ALGEBRA AND GRAPHS

167. 05680 _w21 qp 22 Q: 12

The table shows the first five terms of sequences 4, B and C.

Istterm | 2nd term | 3rd term | 4th term | Sth term nth term
Sequence 4 8 3 -2 -7 —12
3 4 5 6
Sequence B 2 5 3 1 3
Sequence C % 1 2 4 8

Complete the table to show the nth term of each sequence.

[5]

168. 0580 w21 qp 22 Q: 17

Solve.
(5x=3)2x+7)=0
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169. 0580 w21 qp 22 Q: 18

Solve the simultaneous equations.
You must show all your working.

y=x>—9x+21
y=2x-3
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CHAPTER 2. ALGEBRA AND GRAPHS

170. 0580 _w21 qp 22 Q: 20

f(x) =273 g(x) =2x—1 h(x) ==
(a) Find ff(6).
................................................. [2]
(b) Find g_lg(x+21).
................................................. [1]
(¢) Find x when f(x) =h(84).
X T e [2]
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171. 0580_w21_qp 22 Q: 21

Expand and simplify.
(x—3)22x+5)

........................................................................... [3]
172. 0580 w21 qp 22 Q: 23
Simplify.
3xy+36y—5x—60
2x? —288
................................................. [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

173. 0580 _w21 qp_ 23 Q: 7

Simplify.
ety 32¢°% ~4g*

................................................. [2]
174. 0580 _w21 qgp_ 23 Q: 10
These are the first four terms of a sequence.

3 -1 =5 -9

(a) Find the next term in this sequence.

................................................. [1]
(b) Find the nth term.

................................................. [2]
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175. 0580 _w21 qgp 23 Q: 11
P =M +h?

(a) Find the value of P when M =100, g =3 and h=4.5.

P= e [2]
(b) Rearrange the formula to write g in terms of P, M and h.
€= e [3]
176. 0580 _w21 qp 23 Q: 21
Simplify fully.
3
(2 43y10)5
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

177. 0580_w21_qp_23 Q: 22

Solve the simultaneous equations.
You must show all your working.

y=x>=3x—13
y=x—1
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178. 0580 _w21 qp_23 Q: 25

Simplify.

3x? — 18x
ax—6a+2cx—12¢

179. 0580 _m20 QP 22 Q:9

(a) Factorise completely.
3x? —12xy

(b) Expand and simplify.
(m—=3)(m+2)
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CHAPTER 2. ALGEBRA AND GRAPHS

180. 0580 _m20 QP 22 Q: 10

Sketch the graph of each function.

(@ y=x-3
A
O =x
[1]
_1
® y=1
)
JA
0] ;x

(2]
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181. 0580_m20_ QP 22 Q: 16
Solve the simultaneous equations.
You must show all your working.
x=7-3y
x%— y2 =39

X = oo, V= e
X= oo, V= e [6]
182. 0580_m20_QP_22 Q: 20
x> —12x+a = (x+b)*
Find the value of a and the value of 5.
B = e
D = e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

183. 0580 P20 QP _20 Q: 5

y=mx+ec.

Find the value of y when m = -2, x =—7 and ¢ = 3.

P T e [2]
184. 0580 P20 _QP_20 Q: 9
Rearrange the formula 5w—3y+7=0 to make w the subject.
W = e 2]
185. 0580_P20_QP_20 Q: 13
Solve the inequality »n +7 <5n— 8.
............................................... [2]
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186. 0580 _P20_QP_20 Q: 15

Here is a sequence of numbers.
7, 5 3 1, -1,

(a) Find the next term in this sequence.

(b) Find an expression for the nth term of this sequence.
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CHAPTER 2. ALGEBRA AND GRAPHS

187. 0580_P20_QP 20 Q: 21

The diagrams A, B, C, D, E and F are six graphs of different functions.

A A A
\1
0 3 s “1\0 / 1 ™% 0 ™%
)
A B C
A A A
0 > 0 >
/1
710 %
D E F

Complete the table to identify the correct graph for each function.
One has been done for you.

Function y=x+1 y=1—%‘ y =2

=

Diagram E

(3]
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188. 0580 P20 QP _ 20 Q: 25

Find the turning point of y=x?+4x—3 by completing the square.

(o, s eeeereereeeeneea ) [4]
189. 0580_P20_QP_20 Q: 27
1
(@) Simplify (27x%)3 .
............................................... [2]
(b) Find the value of (64}:4)0'5 x 4x72 .
............................................... [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

190. 0580_P20_QP_ 20 Q: 28

Solve the simultaneous equations.
You must show all your working.

y:5x2+4x—19
y=4x+1

XS ceeeereerrrenenens V= e
X = e VT e [5]
191. 0580 520 QP 21 Q: 5
(a) The nth term of a sequence is 60 — 8n.
Find the largest number in this sequence.
................................................. [1]
(b) Here are the first five terms of a different sequence.
12 19 26 33 40
Find an expression for the nth term of this sequence.
................................................. [2]
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192. 0580 20 QP _21 Q: 9

Factorise completely.

(a) 2la®+28ab

(b) 20x? —45)?
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CHAPTER 2. ALGEBRA AND GRAPHS

193. 0580 _s20_QP_21 Q: 11

A

14

12

10

Speed 8
(m/s)

0 10 20 30 40 50 60 70 80 90
Time (s)

The diagram shows the speed—time graph for 90 seconds of a journey.

Calculate the total distance travelled during the 90 seconds.
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194. 0580 s20 QP _21 Q: 14
(a) f(x) =4x+3 g(x)=5x—4
fg(x) =20x+p

Find the value of p.

Sx—1
3

(b) h(x) =

Find h™' (x).

Powered by Acel GCSE 117



CHAPTER 2. ALGEBRA AND GRAPHS

195. 0580 _s20_ QP 21 Q: 16

m 1s inversely proportional to the square of (p—1).
When p=4,m=>5.

Find m when p = 6.

TS e [3]
196. 0580 _s20 QP _21 Q: 21
Expand and simplify (x+3)(x—35)(3x—1).

........................................................... [3]
197. 0580 _s20 QP _22 Q: 5

y=mx+c
Find the value of y when m =—3, x =—2 and ¢ =—8.
Y T e [2]
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198. 0580_s20 QP 22 Q: 10

Simplify.

................................................. [2]
199. 0580 _s20 QP _22 Q: 13
Simplify 8% +47*.
................................................. [2]
200. 0580_s20_QP_22 Q: 14
Solve the equation.
l—x _ 5
3
X = e [2]
201. 0580_s20 _QP_22 Q: 19
Make y the subject of the formula.
h? = x*+2)*
P o s [3]
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CHAPTER 2. ALGEBRA AND GRAPHS
202. 0580_s20 QP_22 Q: 21

Simplify.

(@) (5x%?

................................................. 2]
b) (256x™
................................................. 2]
203. 0580 _s20 QP _22 Q: 22
p is directly proportional to (g+2)° .
Wheng =1, p=1
Find p when ¢ = 10.
D S e [3]
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204. 0580 _s20 QP _22 Q: 23

\/

(a) By drawing suitable lines and shading unwanted regions, find the region, R, where
x=2, y=2x and 2x+y < 8. [5]

(b) Find the largest value of x+y in the region R.
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CHAPTER 2. ALGEBRA AND GRAPHS

205. 0580_s20_QP_22 Q: 25

Simplify.
22 +x—15
ax+3a—2bx—6b

................................................. [5]
206. 0580 _s20_ QP 22 Q: 26
V? =¢x and y = ¥x.
Find the value of n.
B = oo 2]
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207. 0580_s20_ QP _23 Q: 6

Simplify.
@ p*xp*

................................................. [1]
b) m"=m’

................................................. [1]
© &)

................................................. [1]

208. 0580 _s20 QP _23 Q: 11
y 1s directly proportional to the cube root of (x+3).
Whenx =35y = %
Find y when x = 24.
Y T it renree eSS e e S e [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

209. 0580 _s20 QP _23 Q: 13

yﬂ
4
I 0 R
YA \ :
2 ol R > i
y H
/ :
W
0 1 2 3 4 *

Write down the three inequalities that define the region R.
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210. 0580 _s20 _QP_23 Q: 14

The diagram shows the speed—time graph of a train journey between two stations.

A
124-- oo e

Speed
(m/s)

\

L

o
EeN
o
N

Time (s)

(a) Find the acceleration of the train during the first 40 seconds.

(b) Calculate the distance between the two stations.
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CHAPTER 2. ALGEBRA AND GRAPHS
211. 0580_s20 QP _23 Q: 18

(a) Write x*—18x—27 intheform (x+£k)*+h.

(b) Use your answer to part (a) to solve the equation x*—18x—27 =0.

212. 0580 _w20_qp_ 21 Q: 1

Simplify.
3a+7b—4a+b
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213. 0580_w20_qp 21 Q: 3

Rangan buys 3.6kg of potatoes and 2.8 kg of leeks.
The total cost is $13.72 .
Leeks cost $2.65 per kilogram.

Find the cost of 1kg of potatoes.

S e [3]
214. 0580 w20 qp 21 Q: 7
Make x the subject of this formula.
2y =5x—17
X T e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

215. 0580_w20_qp_21 Q: 15

A
207 e s Y B A
13 Car E {1
70T N W
12 Motgr:btke:

Speed '

(m/s)

1 1 i |
| i 1 i '
| 1 1 1 '
| 1 1 ' 1 '
I 1 1 ' 1 '

4S5 S S S |
T 1 1 T 1 '
1 1 1 | 1 |
| ' 1 | 1 |
| i 1

0 — — ——
0 10 20 30 40 50 60 70 &80 90 100
Time (s)

The diagram shows the speed—-time graph for 100 seconds of the journey of a car and of a motorbike.

(a) Find the deceleration of the car between 60 and 100 seconds.

(b) Calculate how much further the car travelled than the motorbike during the 100 seconds.
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216. 0580 _w20 _qp_21 Q:16

Factorise 6x°> +7x—20.

Powered by Acel GCSE 129



CHAPTER 2. ALGEBRA AND GRAPHS

217. 0580_ w20 qp_21 Q: 17

(@) f(x)= 3x*>+a where a is an integer.
f(—=2) =19

Find the value of a.

= e [2]
(b) g(x) =2x+7 h(x) =3x—-8
(i) Find gh(x) in its simplest form.
................................................. [2]
(i) Find g~ (x).
T ) = e [2]
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218. 0580 _w20 qgp_21 Q: 22
Simplify.

x°—5x
2x? =50

................................................. [4]
219. 0580 w20 _qgp_ 22 Q:3
Solve the equation.
6 —2x =3x
X T e [2]
220. 0580 w20 _qp_ 22 Q: 6
Factorise completely.
4 —8x
................................................. [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

221. 0580_w20 qp_22 Q: 9

Solve the simultaneous equations.
2x+y =7
3x—y =238

222. 0580 _w20_qp_22 Q:11

Simplify.
2x% x 5x°
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223. 0580 w20 _qp_22 Q: 17

Speed
(m/s)

10 20 30

Time (seconds)

The diagram shows the speed—time graph for the first 40 seconds of a cycle ride.

(a) Find the acceleration between 20 and 40 seconds.

(b) Find the total distance travelled.
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CHAPTER 2. ALGEBRA AND GRAPHS

224. 0580 _w20 _qgp_22 Q:21

(a) Differentiate 6+ 4x—x>.

................................................. [2]
(b) Find the coordinates of the turning point of the graph of y = 6 +4x —x”.
(oo ) e ) 2]
225. 0580_w20_qgp_22 Q: 23
Write as a single fraction in its simplest form.
2x—1
2L x+1
................................................. [3]
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226. 0580_w20_qp_22 Q: 26

Simplify.
ux—2u—x+2
ur—1

227. 0580 _w20 qgp_ 23 Q: 4

Simplify.
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CHAPTER 2. ALGEBRA AND GRAPHS

228. 0580 _w20_qgp_ 23 Q: 10

Solve the simultaneous equations.
You must show all your working.

3x—8y =22
x+4y =4

X e
P T s [3]
229. 0580 w20 qp 23 Q: 15
= £
m=2p+ \/;
Make x the subject of this formula.
X T e [3]
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230. 0580 _w20_qp_23 Q:18

(a) Simplify.

4xy2 ’
................................................. [2]
) 25 = 125%
Find the value of .
K= e [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

231. 0580 _w20_qp_23 Q: 19
A

v+ 104

NOT TO

Speed SCALE

(m/s)

Time (seconds)

The diagram shows the speed—time graph for the final 40 seconds of a car journey.
At the start of the 40 seconds the speed is vm/s.

(a) Find the acceleration of the car during the first 24 seconds.

(b) The total distance travelled during the 40 seconds is 1.24 kilometres.

Find the value of v.
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232. 0580 _w20_qgp_23 Q:20

Factorise.
3x+8y—6ax—16ay

233. 0580 _w20_qp_23 Q: 23

v is inversely proportional to the square root of x.
When y =7, x=2.25.

Write y in terms of x.

234. 0580 _w20 _qp_23 Q: 24
Simplify.

x2 =25
x> —17x+60
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CHAPTER 2. ALGEBRA AND GRAPHS
235.0580_ml9 QP_22 Q: 9

y is directly proportional to (x —4).
When x =16, y = 3.

Find y in terms of x.

B T e 2]
236. 0580 _ml19 QP 22 Q: 13
Factorise.
(a) 7k —15k

.................................................... [1]
(b) 12(m+p) +8(m+p)*

.................................................... 2]
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237. 0580 _ml19 QP 22 Q:16

A H

4

00 o5 1 15 2 25 3 35 4

By drawing a suitable tangent, estimate the gradient of the curve at the point P.

.................................................... (3]
238. 0580 ml9 QP 22 Q: 17
(a) Find the value of » when 5" = 1
125
IS oeoeeeeeeeeeeeeeeeeeeeesseseeeeeeseseseeeeesenennnes [1]
_1
() Simplify (6—‘§) .
m
.................................................... 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

239. 0580 _ml19 QP 22 Q: 19

Simplify. ab—B?

a®—b?

240. 0580 _m19_ QP 22 Q: 22

A

254

NOT TO

Speed SCALE

(m/s)

Y

Time (s)
The speed—time graph shows the first 50 seconds of a journey.
Calculate

(a) the acceleration during the first 15 seconds,

(b) the distance travelled in the 50 seconds.
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241. 0580 _s19_QP_21 Q: 2

Factorise 5y — 6py.

............................................ [1]
242. 0580 _s19_ QP _21 Q: 3
Calculate /8.1 —1.3°F,

............................................ [1]
243. 0580 _s19_QP_21 Q: 6
Simplify.
(@ =7

............................................ [1]
®) @

............................................ (1]
244. 0580 s19 QP 21 Q: 10

f(x)=2x+3

Find f(1 —x) in its simplest form.

............................................ 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

245. 0580 _s19_QP_21 Q: 13
X2 +4x—9=(x+a)’+b

Find the value of a and the value of .

246. 0580 _s19 QP 21 Q: 15

Expand and simplify.
(x+1D)(x+2)+2x(x—3)

247.0580_s19_QP_21 Q: 16

v is inversely proportional to the square root of (x + 1).
Whenx =38,y =2.

Find y when x = 99.
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248. 0580 s19 QP 21 Q: 17

(a) Factorise p°—g°.

............................................ [1]
() p’—¢*=7 and p—g=2.
Find the value of p + g.
............................................ [2]
249. 0580 s19 QP 21 Q: 18
3
(@) Simplify (81y')".
............................................ [2]
(b) 2° =47
Find the value of p.
.. = .. [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

250. 0580 _s19 QP 21 Q: 20

Write as a single fraction in its simplest form.

1 __2
x+2 3x-—1

............................................ [3]
251. 0580 _s19_QP_21 Q: 22
(a) These are the first four terms of a sequence.
5 8 11 14
(i) Write down the next term.
............................................ [1
(ii) Find an expression, in terms of #, for the nth term.
............................................ [2]
(b) These are the first five terms of another sequence.
103 71 B 2
2 4 6 8 10
Find the next term.
............................................ [1]
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252. 0580 _s19 _QP_21 Q: 24

A
20 )
E NOT TO
Speed ' SCALE
(m/s) ;
0 : >
0 60 70
Time (seconds)
The diagram shows information about the final 70 seconds of a car journey.
(a) Find the deceleration of the car between 60 and 70 seconds.
..................................... m/s? [1]
(b) Find the distance travelled by the car during the 70 seconds.
......................................... m [3]
253. 0580_s19_QP_22 Q: 6
Solve the equation.
9f+11 = 3f+23
S T [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

254. 0580 _s19 QP_22 Q: 12
Simplify.

(@) 5m*x2m’

............................................... [2]
3
®) (x)
............................................... [1]
255. 0580 _s19_QP_22 Q: 14
Solve the simultaneous equations.
You must show all your working.
5x+8y =4
%x +3y=7
X T ettt ettt ettt ee et
YRS [3]
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256. 0580 _s19 QP _22 Q:16

y<—%x+6 y=3x—4 x+ty=235

(a) By shading the unwanted regions of the grid, find and label the region R that satisfies the three
inequalities. [2]

(b) Find the largest value of x+y in the region R, where x and y are integers.
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257. 0580_s19_QP_22 Q: 17

Write as a single fraction in its simplest form.

CHAPTER 2. ALGEBRA AND GRAPHS

258. 0580 _s19_QP_22 Q: 19

Rearrange this formula to make m the subject.
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259. 0580_s19_QP_22 Q: 20

Solve the equation 3x* —2x—10 = 0.
Show all your working and give your answers correct to 2 decimal places.

X = e OF X = ioiiiieeieeeieene [4]
260. 0580_s19 QP _23 Q: 2
Factorise 2x* —x.
.................................................... [1]
261. 0580 s19 QP 23 Q: 10
Rearrange 2(w+h) =P to make w the subject.
WS et [2]
262. 0580 _s19 QP 23 Q: 11
Complete this statement with an expression in terms of m.
18m° +9m* +14m+7 = (Om* +T) (oo, )
(2]
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CHAPTER 2. ALGEBRA AND GRAPHS

263. 0580_s19_QP_23 Q: 14
One solution of the equation ax”+a =150 is x=7.

(a) Find the value of a.

A = et [2]
(b) Find the other solution.
X T e [1]
264. 0580 _s19 QP 23 Q: 17
. . x3 + sz .. . .
Simplify 225" giving your answer as a single fraction.
.................................................... [3]
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265. 0580 _s19 QP 23 Q: 18

y is inversely proportional to the square of (x+1).
y =0.875 when x = 1.

Find y when x = 4.
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CHAPTER 2. ALGEBRA AND GRAPHS

266. 0580 _s19 QP _23 Q: 24

By shading the unwanted regions of the grid, draw and label the region R which satisfies the following
three inequalities.

x<3 ysx+4

<
N
)

[3]
267. 0580 w19 _QP_21 Q: 2
Factorise 5p + pt.
.................................................... [1]
268. 0580 _ w19 QP 21 Q:5
Simplify 5¢—d—3d—2c.
.................................................... [2]
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269. 0580_w19_QP_21 Q: 6

Solve.

X T e [2]
270. 0580 w19 QP 21 Q: 7
Simplify 2x® x3x7.
.................................................... [2]
271.0580_wl19_QP_21 Q: 10
Simplify.
_4
4
8
.................................................... [2]
272. 0580 _w19_QP 21 Q: 11
P=2r+mr
Rearrange the formula to write » in terms of P and 7.
P S ettt [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

273. 0580 _wl9 QP_21 Q: 15

y is inversely proportional to x2.
Whenx =4,y =2.

Find y when x = %

P s [3]
274.0580_w19_QP_21 Q: 18
Write %— 2;114 as a single fraction, in its simplest form.

.................................................... [3]
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275. 0580 _w19_QP_21 Q: 24
f(x)=3x—5 g(x)=2"

(a) Find fg(3).

(b) Find £ (x).
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CHAPTER 2. ALGEBRA AND GRAPHS

276. 0580 _w19_ QP 21 Q: 26

A
20

NOT TO
SCALE

Speed
(m/s)

\/

0 15
Time (seconds)

_car travels at 20m/s for 15 seconds before it comes to rest by decelerating at 2.5 m/s?.

ind the total distance travelled.

................................................ m [5]
277.0580_ w19 QP 22 Q: 3
Expand.
a(a3 +3)
.................................................... [1]
278. 0580 w19 QP 22 Q: 9
Solve the inequality.
313> 12+3x
.................................................... 2]
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279. 0580_wl19_QP_22 Q: 15

Esme buys x magazines at $2.45 each and y cards at $3.15 each.

(a) Write down an expression, in terms of x and y, for the total cost, in dollars, of the magazines and the
cards.

S e [2]
(b) Esme spends $60.55 in total.
She buys 8 magazines.
How many cards does she buy?
.................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

280. 0580 w19 QP_22 Q: 16

By shading the unwanted regions of the grid, find and label the region R that satisfies the following
inequalities.

<
N
W

2x+y =6 y=x+1 (4]
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281. 0580 w19 QP_22 Q: 20

(a) Factorise.
18y —3ay+12x—2ax

(b) Factorise.
3x? —48)°
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CHAPTER 2. ALGEBRA AND GRAPHS
282. 0580 w19 QP _22 Q: 21
(@) 372x3"=8l

Find the value of x.

1 5
(b) x73=32x

Find the value of x.
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283. 0580 w19 QP_22 Q: 23

A
g b e e P e
3 i
.......... \ IR
Speed
(kn/min) JEEE ) W 0 0 O O
e
0 5 10 15 20 25 30 7

Time (minutes)

The speed—time graph shows information about a train journey.

(a) By drawing a suitable tangent to the graph, estimate the gradient of the curve at 7 = 24.

.................................................... [3]
(b) What does this gradient represent?
............................................................................................................................................................ [1]
(¢) Work out the distance travelled by the train when it is travelling at constant speed.
.............................................. km [2]
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CHAPTER 2. ALGEBRA AND GRAPHS
284. 0580 _wl19 QP _23 Q: 6

Expand and simplify (x+3)(x+5).

.................................................... [2]
285. 0580 w19 QP 23 Q: 11
Factorise.
(@) 12x+15

.................................................... [1]
(b) xy—2x+3y—6

.................................................... [2]
286. 0580 w19 QP 23 Q: 14
Find the nth term of each sequence.

1 1 1 1 1

@ 5 7 6 3 100

.................................................... [1]
() 1, 5, 25, 125, 625, ..

.................................................... [2]
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287. 0580 _wl9 QP 23 Q: 17

By shading the unwanted regions on the grid, draw and label the region R that satisfies the following
inequalities.

—2<x<3 y<x+3

(4]
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CHAPTER 2. ALGEBRA AND GRAPHS

288. 0580_w19_QP_23 Q: 19

A
18

16

14

12 AN - ————————

Speed
(m/s)

Time (s)

The diagram shows the speed—time graph for 70 seconds of a car journey.

(a) Calculate the deceleration of the car during the first 20 seconds.

(b) Calculate the total distance travelled by the car during the 70 seconds.
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289. 0580 w19 QP_23 Q: 20

t is inversely proportional to the square of (x + 1).
Whenx=2,¢=35.

(a) Write 7 in terms of x.

F o e [2]
(b) When ¢ = 1.8, find the positive value of x.
X T ittt [2]
290. 0580 _ml18 QP 22 Q: 6
Factorise completely.
15k m —20m*
................................................... [2]
291. 0580 _ml18 QP 22 Q: 9
1
217 = ?
Find the value of p.
DT e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

292. 0580 _ml18_ QP 22 Q: 10

y is inversely proportional to x.
When x =9, y=8.

Find y when x = 6.

T e [3]
293. 0580 _ml18 QP 22 Q: 13
Solve the simultaneous equations.
You must show all your working.
2+ %y - 13
3x+2y =17
x >
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294. 0580 _ml18 QP 22 Q:17

Solve the equation 2x?+7x—3 = 0.
Show all your working and give your answers correct to 2 decimal places.

X = i OF X = eeeeiieiieeneene [4]
295. 0580_mi18_QP_ 22 Q: 21
fx)=7—x gx) =4x+2 h(x) =15—x*

(a) Find ff(2).

................................................... [2]
(b) Find gf(x) in its simplest form.

................................................... [2]
(¢) Find h(2x) in its simplest form.

................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

296. 0580 _s18_QP_21 Q: 4

Find the value of 7x + 3y whenx =12 andy = —6.

.............................................. [2]
297. 0580 _s18_QP_21 Q: 8
Expand and simplify.
6(2y—3)—-50+1)
.............................................. [2]
298. 0580 _s18_QP_21 Q: 12
Solve the inequality.
3n—5>17+8n
.............................................. [2]
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299. 0580_s18_QP_21 Q: 15

y is directly proportional to (x — 1)2.
Whenx =35,y =4.

Find y when x = 7.
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CHAPTER 2. ALGEBRA AND GRAPHS

300. 0580 _s18_ QP _21 Q: 17

A
20 ----=-=n-m--

Speed
(m/s)

Time (seconds)

The speed—time graph shows information about the journey of a tram between two stations.

(a) Calculate the distance between the two stations.

(b) Calculate the average speed of the tram for the whole journey.
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301. 0580_s18_QP_21 Q: 21

y
A
3_‘”{:"" TR e ey e e / """"""""""""""""""""""""""""""""
2 S /
R v

There are four inequalities that define the region R.
One of theseis y <x+ 1.

Find the other three inequalities.

302. 0580 _s18 QP 21 Q: 22
flx) =5 —2x gx) =x2 + 8

(a) Calculate ff(—3).

(b) Find

» g2,

) f'@.
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CHAPTER 2. ALGEBRA AND GRAPHS

303. 0580 _s18_QP_22 Q: 2

Expand.
7(x—8)

................................................. [1]
304. 0580_s18 QP 22 Q: 3
Here is a sequence.
a, 13, 9, 3, -5, -15, b,
Find the value of a and the value of 5.
A= e
D= [2]
305. 0580 _s18_QP_22 Q: 4
Complete these statements.
(@ When w= ..o , 10w=70. [1]
(b) When 5x=15, 12x= .o [1]
306. 0580 _s18 QP 22 Q: 10
Factorise completely.
xy+2y+3x+6
................................................. [2]
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307. 0580 _s18 QP 22

Q: 17

The diagram shows information about the first 8 seconds of a car journey.

s

V-

Speed
(m/s)

NOT TO
SCALE

oo_._-__--_--_________-__-__-_
\j

[0 e el

Time (seconds)

The car travels with constant acceleration reaching a speed of vim/s after 6 seconds.

The car then travels at a

constant speed of vm/s for a further 2 seconds.

The car travels a total distance of 150 metres.

Work out the value of v.
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CHAPTER 2. ALGEBRA AND GRAPHS

308. 0580_s18_QP_22 Q: 18

A ball falls d metres in ¢ seconds.
d is directly proportional to the square of .
The ball falls 44.1 m in 3 seconds.

(a) Find a formula for d in terms of 7.

(b) Calculate the distance the ball falls in 2 seconds.

309. 0580_s18_QP_22 Q: 19

)
w
-~
w
N

AR
|

=2

Find the two inequalities that define the region on the grid that is not shaded.
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310. 0580 _s18 QP 23 Q: 2

Factorise.

3
w+w

................................................. [1]
311. 0580 _s18 QP 23 Q: 9
Solve.
1-p _
— = 4
P s [2]
312. 0580 _s18 _QP_23 Q: 10
Factorise completely.
2a+4b—ax—2bx
................................................. [2]
313. 0580 _s18 QP 23 Q: 11
A4 =Qn+y)x?
Rearrange the formula to make x the subject.
X T et [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

314. 0580 _s18 QP 23 Q: 13

Simplify.

9—x?

................................................. [2]
315. 0580_s18_QP_23 Q: 17
_3
4
(a) Find the value of <8_11>
................................................. [1]
(b) Simplify.
V27
................................................. [2]
316. 0580 _s18 QP 23 Q: 18
Expand the brackets and simplify.
(2p+3)3p-2)
................................................. [3]
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317. 0580_s18_QP_23 Q: 19

y is directly proportional to (x—1)°.
Whenx =3,y =24.

Find y when x = 6.

318. 0580_s18_QP_23 Q: 21

Write as a single fraction in its simplest form.

................................................. [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

319. 0580_s18_QP_23 Q: 22

Find an expression for the nth term of each sequence.

(a) 11> 7’ 33 _17

(b) 3, 6, 12, 24,
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320. 0580_s18_QP_23 Q: 24
A

90

NOT TO
SCALE

Speed
(kn/h)

1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

\J

0 40 60
Time (seconds)

The diagram shows the speed—time graph for 60 seconds of a car journey.

(a) Change 90km/h to m/s.

.......................................... m/s [2]
(b) Find the deceleration of the car in m/s?.

......................................... m/s? [1]
(c) Find the distance travelled, in metres, in the 60 seconds.

............................................. m [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

321. 0580_wl18 QP 21 Q: 5

Expand and simplify.
Bx—=7)(2x+9)

................................................. [2]
322. 0580 w18 QP 21 Q: 7
y is inversely proportional to x3.
Whenx=2,y=0.5.
Find y in terms of x.
Y T et [2]
323. 0580 _wl8 QP 21 Q: 11
These are the first five terms in a sequence.
8 11 14 17 20
(a) Find the next term.
................................................. [1]
(b) Find an expression for the nth term.
................................................. [2]
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324. 0580 w18 QP 21 Q: 12

Find the integer values of #» that satisfy the inequality 15 < 4n < 28.

325. 0580 w18 QP 21 Q: 15

Write as a single fraction in its simplest form.

x—5 6
3 tx12

326. 0580_w18_QP_21 Q: 17
@ xtr=r"

Find the value of x.

(b) Simplify.

o (3

(i) a’b" +aSb?
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CHAPTER 2. ALGEBRA AND GRAPHS

327. 0580 w18 QP 21 Q: 18

Solve the simultaneous equations.
You must show all your working.

2x+3y=—12
Sx+2y =14

328. 0580 w18 QP 21 Q: 19

Use the quadratic formula to solve the equation  3x* +7x—11 = 0.
You must show all your working and give your answers correct to 2 decimal places.
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329. 0580 w18 QP 21 Q: 23
f(x) = 7+3x g(x) =x" h(x) = 3"
(a) h(3x) =&

Find the value of £.

= e [2]
(b) Find the value of x when f(x) = g(2).
X T ereeeeereerteeenesnee st tseessanesneeaens [2]
(¢) Find ' (x).
9 N [2]
330. 0580 w18 QP 22 Q: 4
Expand.
2x(3—x?)
................................................ [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

331. 0580_w18 QP 22 Q: 6

Solve.
Tm—2 =19

................................................ [2]
332.0580_wl18 QP 22 Q: 8
Factorise.
xy+5Sy+2x+10
................................................ [2]
333. 0580 w18 QP 22 Q: 13
These are the first five terms of a sequence.
—4 2 8 14 20
Find an expression for the nth term of this sequence.
................................................ [2]
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334. 0580 w18 QP_22 Q: 14

-
X

o 1 2 3 4

By shading the unwanted regions of the grid, find and label the region R that satisfies the following four
inequalities.

x<3 x=2 yS2x+1 y=z4—x
(3]
335. 0580 _wl18 QP 22 Q: 16
¥ —12x+a=(x+b)*
Find the value of a and the value of 5.
A= e
D= e [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

336. 0580 _w18 QP _22 (Q: 20

Make m the subject of the formula.
_ 3m

2—m
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337. 0580 _wl8 QP 22 Q: 25

@@ fx)=x g(x) = Sx+2

(i) Find gf(x).

................................................ [1]
(i) Find g7'(x).
T X)) = e 2]
(b) hx) =ax’+1
Find the value of @ when h(—2) = 21.
A= ittt 2]
338. 0580_wl18 QP 23 Q: 2
Factorise.
y=2y°
................................................. [1]
339. 0580 _wl8 QP 23 Q: 7
Simplify.
2p—q—3q—3p
................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

340. 0580_w18_QP_ 23 Q: 10

Solve.
3w—7=32

W S oo 2]
341. 0580_wi18 QP 23 Q: 11
A = mrl+ 1’
Rearrange this formula to make / the subject.
oo sesreeseeseseeesassaseens 2]
342. 0580 wl18 QP 23 Q: 16
w2
(@) Simplify —.
w
................................................. [1]
(b) Simplify (Gw?).
................................................. [2]
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343. 0580 w18 QP 23 Q: 17

y is directly proportional to the square root of x.
When x =9, y = 6.

Find y when x = 25.

Y oo [3]

344. 0580 w18 QP 23 Q: 18

Write as a single fraction in its simplest form.

—_

==
=

+

—

................................................. [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

345. 0580_w18 QP _23 Q: 20

Solve the equation  3x* —2x—2 = 0.
Show all your working and give your answers correct to 2 decimal places.
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346. 0580 w18 QP 23 Q: 21

A
124-----=------- r >
E E NOT TO
Speed ' ' SCALE
(m/s) ; :
0 ; —
0 10 T
Time (seconds)
The diagram shows the speed—time graph for the first 7 seconds of a car journey.
(a) Find the acceleration during the first 10 seconds.
........................................ n/s? [1]
(b) The total distance travelled during the 7 seconds is 480 m.
Find the value of 7.
T = e [3]

347. 0580 _wl8_QP_23 Q: 22

Simplify.

2t —x—1
2x% 4+ x
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CHAPTER 2. ALGEBRA AND GRAPHS

348. 0580 w18 QP _23 Q: 25

Factorise completely.

@ px+py—x—y

................................................. [2]
() 2£*—98m*
................................................. [3]
349. 0580 _ml17_QP_22 Q: 1
Expand the brackets and simplify.
4G5w+3)—2(w—1)
................................................... [2]
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350. 0580 _ml17 QP 22 Q:5
s = ut+ 168

Find the value of s when # = 2 and ¢ = 3.

351. 0580 _ml17_QP_22 Q: 12

y is inversely proportional to x2.
Whenx =5,y = 16.

Find y when x = 10.

352.0580_ml17 QP 22 Q: 13

Factorise completely.

(@) 15¢%—5c¢

() 2kp—rlkm+6p—3m
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CHAPTER 2. ALGEBRA AND GRAPHS

353. 0580 _ml17_ QP _22 Q: 15

Work out.

@@ =

................................................... (1]
b)) )

................................................... (1]
(© 81m):

................................................... 2]
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354. 0580 _ml17 QP 22 QQ: 16

The speed-time graph shows the first 60 seconds of a train journey.

0 20 40 60
Time (s)

(a) Find the acceleration of the train.

(b) Calculate the distance the train has travelled in this time.
Give your answer in kilometres.
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CHAPTER 2. ALGEBRA AND GRAPHS
355.0580_ml17_QP_22 Q:21
fx) =7 -3 g(x) = 6x—7 h(x) =2*

(a) Work out the value of x when f(x) =—0.5.

X D e [2]
(b) Find g l(x).
) = e, [2]
(c) Work out the value of x when h(x) = f(13).
X T s [2]
356. 0580_s17_QP_ 21 Q: 1
Simplify. S
()
.............................................. 1]
357. 0580 _s17_QP_21 Q:5
Factorise completely.
121% — 4mmn
.............................................. [2]
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358. 0580_s17_QP_21 Q: 9

h is directly proportional to the square root of p.
h=54whenp=144.

Find 7 whenp = 2.89 .

359. 0580 _s17_QP_21 Q:10

By shading the unwanted regions of the grid, find and label the region R that satisfies the following four
inequalities.

y<2 y=1 ys2x—1 ys<5—x [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

360. 0580_s17_QP_21 Q: 15

The diagram shows information about the first 100 seconds of a car journey.

A
184 s R e s s

T U S R T A T

144 ........ ......... R ........ ......... ......... ........

PO N B T N

$p60d 10
(ms) 7 A S S S S

0 10 20 30 40 50 60 70 80 90 100
Time (s)

(a) Calculate the acceleration during the first 20 seconds of the journey.

(b) Work out the total distance travelled by the car in the 100 seconds.
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361. 0580_s17_QP_21 Q: 22

Write as a single fraction in its simplest form.

x? —3x
x2—-9

(@)

.............................................. [3]
3 2
® =7t
.............................................. [3]
362. 0580 _s17_QP_22 Q: 6
Factorise.
14x—21y
................................................. [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

363. 0580_s17_QP_22 Q: 7

Find the value of 5a —3b when a = 7 and b =-2.

................................................. [2]
364. 0580 _s17_QP 22 Q: 10
Solve.

2—x=>5x+1
X T ettt [2]
365. 0580 _s17_QP_22 Q: 13
Solve the inequality.
3n—11 > 5n—18
................................................. [2]
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366. 0580 _s17_QP 22 Q: 15

Make g the subject of the formula  p = 2¢°.

367. 0580_s17_QP_22 Q: 20

Write as a single fraction in its simplest form.

¥
|

—

)
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CHAPTER 2. ALGEBRA AND GRAPHS

368. 0580 _s17_QP_22 Q: 21

y is inversely proportional to v 1 +x.
When x =8, y =2.

Find y when x = 15.

VS e [3]
369. 0580 s17_QP_22 Q: 22
Factorise completely.
(@) 97 —u*

................................................. [2]
(b) 2c¢—4d—pc+2pd

................................................. [2]
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370. 0580 _s17_QP_22 Q: 25

(a) Simplify. 3
( 16x 16)Z

................................................. [2]
(b) 2p2=54
Find the value of p.
D = s [2]
371. 0580 _s17_QP_23 Q: 2
Factorise completely.
4x2 — 8xy
................................................... [2]
372. 0580 _s17_QP_23 Q: 4
Make a the subject of the formula.
xX=y+ \/E
A= oo eenan [2]
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CHAPTER 2. ALGEBRA AND GRAPHS
373. 0580_s17_QP_23 Q: 7

y is inversely proportional to x2.
Whenx =2,y =38.

Find y in terms of x.

374. 0580_s17_QP_23 Q:8

Simplify.
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375. 0580_s17_QP_23 Q: 11

y
A
14

By shading the unwanted regions of the grid above, find and label the region R that satisfies the following
four inequalities.

x=0 x+y=7 y=x x+2y<20
(3]
376. 0580 _s17_QP 23 Q: 12
f(x) =3 +4x glx)=6x+7

Find, in its simplest form,
(@ fG3x),

................................................... [1]
®) fe).

................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

377. 0580_s17_QP_23 Q: 16

(a) Solve the inequality.
x+13 2 3x+7

(b) List the positive integers that satisfy the inequality in part (a).

378. 0580_s17_QP_23 Q: 18

The diagram shows a speed-time graph for the journey of a car.

A
12,54 --------

Speed
(m/s)

f T
0 20 . 220 280
Time (s)

Calculate the total distance travelled.
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379. 0580 _s17_QP 23 Q: 20

Simplify.
(@ 6w

.............................................. [1]
(b) 5x3—34°

.............................................. [1]
(€) 3y%x 572

.............................................. [2]
380. 0580_s17_QP_23 Q: 21
Solve the equation  5x? +10x+2 = 0.
You must show all your working and give your answers correct to 2 decimal places.

X = e OF X = i [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

381. 0580 _s17_QP_23 Q: 23

(a) Simplify.
4(x—6)>
(x—6)

................................................... [1]
(b) Expand the brackets and simplify.
(x+4)*+50Bx+2)

................................................... [3]
382. 0580 w17 _QP 21 Q:5
Factorise completely.

12x% +15xy — 9x
................................................... [2]
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383. 0580 w17 _QP_21 Q: 7

Petra begins a journey in her car.
She accelerates from rest at a constant rate of 0.4 m/s” for 30 seconds.
She then travels at a constant speed for 40 seconds.

On the grid, draw the speed-time graph for the first 70 seconds of Petra’s journey.

A
16

14
12

10

Speed
(m/s)

8

0 ; >
0 10 20 30 40 50 60 70

Time (s)
(2]

384. 0580 w17 _QP_ 21 Q: 13
Simplify.
@ (m

................................................... [1]
(b) 4x’y x 5x7%y

................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

385. 0580 _wl7_QP_21 Q: 17

y is inversely proportional to (x+1)?.
y=50whenx=0.2.

(a) Write y in terms of x.

Y T e [2]
(b) Find the value of y whenx = 0.5 .
P T ettt [1]
386. 0580 w17 QP 21 Q: 19
Write as a single fraction in its simplest form.
5 3 1
x—3 x+7 ) 2
................................................... [4]
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387. 0580 _wl17_QP_ 21 Q: 23
In one week, Neha spends x hours cooking and y hours cleaning.
The time she spends cleaning is at least equal to the time she spends cooking.

This can be written as y > x.

She spends no more than 16 hours in total cooking and cleaning.
She spends at least 4 hours cooking.

(a) Write down two more inequalities in x and/or y to show this information.

................................................... [2]
(b) Complete the diagram to show the three inequalities.
Shade the unwanted regions.
Yy
A y=x
Hours
cleaning
8§ 10 12 14 16 18
Hours cooking
(3]
(¢) Neha receives $10 for each hour she spends cooking and $8 for each hour she spends cleaning.
Work out the largest amount she could receive.
S e 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

388. 0580 _wl17_QP_22 Q: 12

Expand the brackets and simplify.
5—n)(B+n)

.............................................. [2]
389. 0580 w17 QP 22 Q: 14
Find the integers which satisfy the inequality.

-5<2n—-1<5

.............................................. [3]
390. 0580 _wl7 QP 22 Q: 15
Write as a single fraction in its simplest form.

x+1_y—1
x y
.............................................. [3]
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391. 0580_wl17_QP_22 Q: 16

Here are the first four terms of a sequence.

23 17 11
(a) Find the next term.
.............................................. [1]
(b) Find the nth term.
.............................................. [2]
392. 0580_wl7_QP_22 Q: 18
Solve the simultaneous equations.
You must show all your working.
y = E
-2
2x—y=1
X = e
V= s [3]

Powered by Acel GCSE

215



CHAPTER 2. ALGEBRA AND GRAPHS

393. 0580_wl17_QP_22 Q: 19

Make x the subject of the formula.
2

y=vx +1
XS oo [3]
394. 0580 w17 QP 22 Q: 20
A
124-------
I
I
I
|
|
Speed | NOT TO
(m/s) 1 SCALE
|
|
[}
[}
|
|
0 r -
0 3
Time (s)

The diagram shows a speed-time graph.

Calculate the total distance travelled.
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395. 0580 _w17_QP_22 Q: 24

Solve the equations.

@@ 7-3n=11n+2

396. 0580 w17 _QP_22 Q: 25

Factorise completely.

(@) x*—x—132

(b) x*—4x
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CHAPTER 2. ALGEBRA AND GRAPHS

397. 0580 _wl7_QP_22 Q: 27

Simplify.
3
(a) 81+
.............................................. [1]
2 4
(b) x3+x3
.............................................. [1]
8 _1
3
© (;)
.............................................. [2]
398. 0580 _wl7 QP 23 Q:5
Factorise completely.
18x+27y
................................................. [1]
399. 0580 _wl7 QP 23 Q: 6
(V10" = 107
Find the value of p.
P T et [1]
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400. 0580 _w17_QP_23 Q: 9

Solve the inequality.
7—8x2=19+2x

................................................. [2]
401. 0580 w17 QP _23 Q: 14
Solve by factorising.

3 —7x—20=0
X i OF X = oo [3]
402. 0580 w17 QP 23 Q: 15
f(x)=5x-3 g(x) =x"+6x+1

Find gf(x).
Give your answer in its simplest form.

................................................. [3]
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403. 0580 _w17_QP_23 Q: 16

Make x the subject of 3m+xy = X

CHAPTER 2. ALGEBRA AND GRAPHS

404. 0580_wl7_QP_23 Q: 17

(a) The nth term of a sequence is 6 — 5n.

Write down the first three terms of this sequence.

(b) The nth term of another sequence is 5n* +3.

Is 848 a term in this sequence?
Explain how you decide.

DECAUSE ..ttt ettt ettt ettt s et b et s ettt ettt et eb e bt e nentenen [3]

405. 0580_ml16_QP_22 Q: 1

Solve (x—7)(x +4)=0.
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406. 0580 _m16_QP_22 Q: 2

Factorise 2x — 4xy.

................................................... [2]
407. 0580 _m16_QP_22 Q: 4
Solve the inequality.
6n+3>8n
................................................... 2]
408. 0580_m16_QP 22 Q: 14
Simplify.
@ txx%y?
................................................... [2]
® Gp’m
................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

409. 0580 _m16_ QP 22 Q: 17

Solve the equation  3x> —11x+4 =0.
Show all your working and give your answers correct to 2 decimal places.
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410. 0580_m16_QP_ 22 Q: 19

- X

-1
Find the four inequalities that define the region that is not shaded.
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CHAPTER 2. ALGEBRA AND GRAPHS

411. 0580 _m16_QP_ 22 Q: 20
The nth term of a sequence is an” + bn.

(a) Write down an expression, in terms of a and b, for the 3rd term.

................................................... [1]
(b) The 3rd term of this sequence is 21 and the 6th term is 96.
Find the value of a and the value of 5.
You must show all your working.
A= e
D= e [4]
412. 0580 _s16 QP 21 Q: 7
y=mx+c
Find the value of y when m = -2, x=—7 and ¢ = —3.
D T e [2]
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413. 0580 _s16_QP_21 Q: 8

=
=5

Write x in terms of p, ¢ and y.

X T e [2]
414. 0580 _s16_QP_21 Q: 12
1
Simplify (16p'¢)*.
................................................... [2]
415. 0580 _s16_QP_21 Q: 13
Solve the inequality.
n+7 < 5n-8
................................................... [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

416. 0580_s16_QP 21 Q: 15

7 5

2 2

(a) Find the next term in this sequence.

................................................... [1]
(b) Find the nth term of the sequence.

................................................... [2]

417.0580_s16_QP_21 Q: 21
v is directly proportional to the positive square root of x.
Whenx=9,y=12.
Find y when x = %
B T e [3]
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418. 0580_s16_QP_21 Q: 24

Factorise completely.

(@) 2a+4+ap+2p

................................................... [2]
(b) 16287
................................................... [2]
419. 0580 _s16_QP 22 Q: 6
Simplify. |2y
—x3
27
.................................................. 2]
420. 0580_s16_QP_22 Q: 8
Solve the inequality % +5>2.
.................................................. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

421. 0580_s16_QP 22 Q: 10

Make p the subject of the formula.
mw+5=3p+8r

D T e [3]
422. 0580_516_QP_22 Q: 15
y=x%+7Tx—35 can be written in the form y = (x + a)? + b.
Find the value of a and the value of 4.
12
D= e [3]
423. 0580 _s16_QP_22 Q: 16
Solve the simultaneous equations.
Show all your working.
3x+4y=14
Sx+2y=21
X T et
VT et [3]
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424. 0580 _s16_QP 22 Q: 18

Find the nth term of each of these sequences.

(a) 16, 19, 22, 25, 28,

(b) 1, 3, 9, 27, 81,
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CHAPTER 2. ALGEBRA AND GRAPHS

425. 0580 _s16_QP 22 Q: 23

The region R satisfies these inequalities.
y<2x 3x+4y>12 x<3

On the grid, draw and label the region R that satisfies these inequalities.
Shade the unwanted regions.

(3]

426. 0580 _s16_QP 23 Q: 4

Solve the equation.
6(y+1)=9
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427.0580_s16_QP 23 Q: 7

Simplify. N
(32x10)5

.................................................. [2]
428. 0580_s16_QP 23 Q: 16
y is directly proportional to (x + 2)2.
When x = 8, y =250.
Find y when x = 4.
B T e [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

429. 0580_s16_QP_23 Q: 20
y
5 ;

Find four inequalities that define the region, R, on the grid.

.................................................. [4]
430. 0580 w16 QP 21 Q: 7
Simplify. By 4207
x?y?
................................................. [2]
431. 0580 _w16_QP_ 21 Q: 10
Simplify. 1
(36x16)2
................................................. [2]
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432. 0580 _wl16_QP_21 Q: 11

Solve the simultaneous equations.
You must show all your working.
2x+3y=13
x+2y=9

433. 0580 w16 QP 21 Q: 13

Factorise completely.

@) 4p*-9

(b) 2ax—4bx—ay+2by

Powered by Acel GCSE 233



CHAPTER 2. ALGEBRA AND GRAPHS

434. 0580 _wl16_QP_21 Q: 14

y is directly proportional to the square root of (x + 2).
Whenx=7,y=2.

Find y when x = 98.

Y T e [3]
435. 0580_w16_QP_21 Q: 18
y=p"+qr
(@) Findywhenp=-5,¢g=3andr=-7.
Y T e [2]
(b) Write p in terms of ¢,  and y.
DT e [2]
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436. 0580 _wi16_QP_ 21 Q:19

Find the nth term of each sequence.

@ 7, 13, 19, 25, 31,

................................................. [2]
® 9, 16, 25, 36, 49,
................................................. [2]
437.0580_wl16_QP 21 Q: 21
y
A
4 NOT TO
SCALE
R
> X
0 1 4
Write down the three inequalities that define the unshaded region, R.
................................................. [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

438. 0580 _w16_QP_21 Q: 23

Solve the equation  2x” 4+3x—3 = 0.
Show all your working and give your answers correct to 2 decimal places.

DG, ... OF X' i [4]
439. 0580 w16 QP 22 Q: 3
Solve the equation.
6(k—8)=178
K= e [2]
440. 0580_w16_QP_22 Q: 5
Simplify.
36y° + 47
................................................. [2]
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441. 0580 _wl6_QP_22 Q: 7

Find the positive integers that satisfy the inequality 7+2 > 37—6.

................................................. [3]
442, 0580_wl16_QP 22 Q: 8
Solve the simultaneous equations.
You must show all your working.
%x +y=38
x—=2y=2
X = e
Y T s [3]
443. 0580_wl16_QP 22 Q: 13
Factorise.
(a) m® +m
................................................. [1]
®) 25-)°
................................................. [1]
(©) x*+3x—28
................................................. 2]
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CHAPTER 2. ALGEBRA AND GRAPHS
444, 0580_wi16_QP 23 Q: 1
V= 4p?

Find 7 when p = 3.

445. 0580_w16_QP_23 Q: 2

Simplify.

2 xnd
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446. 0580_w16_QP_ 23 Q: 9

30+

281

26

24

22

201

181

Distance i
(km) 16

I

12

107

00 1o 20 30 40 S0 60 70 S0 90

Time (minutes)

The diagram shows the distance-time graph for the first 65 minutes of a bicycle journey.
(a) There are four different parts to the journey labelled 4, B, C and D.

Write down the part of the journey with the fastest speed.

(b) After the first 65 minutes the bicycle travels at a constant speed of 20 km/h for 15 minutes.

Draw this part of the journey on the diagram. [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

447. 0580_w16_QP_23 Q: 13

Write the recurring decimal 0.2 as a fraction.
[0.2 means 0.222...]

................................................. [2]
448. 0580 w16 _QP_ 23 Q: 18
£x) =2 g =23

Find
(@ f(=5),

................................................. [1]
(b) ef(x),

................................................. [1]
© g

) = o [2]
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449. 0580 w16 QP 23 Q: 23

Simplify. Onp—Tn

12pt —2t+ 18mp —3m

450. 0580_w16_QP_23 Q: 24

y
7
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CHAPTER 2. ALGEBRA AND GRAPHS

451. 0580 _m15_QP_22 Q: 4

Factorise 14p* + 21pq.

ANSWeEr ..o [2]

452.0580_ml5 QP 22 Q: 5

These are the first five terms of a sequence.
13 8 3 -2 -7

Find the nth term of this sequence.

453. 0580 _ml5 QP 22 Q: 10

Pavan saves $x each month.
His two brothers each save $4 more than Pavan each month.

Altogether the three boys save $26 each month.

(a) Write down an equation in x.

ANSWEF(Q) .o [1]

(b) Solve your equation to find the amount Pavan saves each month.

Answer(B) $.....ooevveieiiiiieee [2]
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454. 0580 _ml15 QP 22 Q: 11

Solve the simultaneous equations.
You must show all your working.
%x -8y =1

x+2y=6%

ANSWEF X = oo
P T e [3]
455. 0580 _ml5 QP 22 Q: 13
x varies directly as the cube root of y.
x =6 wheny=8.
Find the value of x when y = 64.
ANSWEF X = oo [3]
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456. 0580_m15_ QP 22 Q: 21
(a) Simplify
@

(i) m* x m?,

(i) (8p°)".

(b) 243% =32

Find the value of x.

CHAPTER 2. ALGEBRA AND GRAPHS

ANSWEF(A)(1) wevvevveieeeeeeeeeeeeee e [1]
ANSWEr(A)(A1) weeveeeneieeieeeeeeeee e [1]
ANSWer(@)(I11) c.veeveeveeeeeieieeereeieiereeiee e 2]
ANSWEF(D) X = oo [2]
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457.0580_m15 QP 22 Q: 22
f(x)=5x-3 g(x) = x?

(a) Find fg(-2).

ANSWEF(Q) . [2]
(b) Find gf(x), in terms of x, in its simplest form.
ANSWEF(D) .o [2]
(¢) Find f(x).
Answer(c) £7HX) = oo, 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

458. 0580 _P15_QP_20 Q: 14

T=2mn_|—
g
(a) Find Twhen g=9.8 and £ =2.
Answer(a) T = [2]
(b) Make g the subject of the formula.
Answer(b) g = . [3]
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459. 0580 _P15_ QP _ 20 Q: 15

A container ship travelled at 14 km/h for 8 hours and then slowed down to 9 km/h over a period of
30 minutes.

It travelled at this speed for another 4 hours and then slowed to a stop over 30 minutes.

The speed-time graph shows this voyage.

163

14

12+

Speed
(km/h)

Time (hours)

(a) Calculate the total distance travelled by the ship.

Answer(a) km [4]

(b) Calculate the average speed of the ship for the whole voyage.

Answer(b) km/h [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

460. 0580 _P15_QP_20 Q: 16
The mass of a radioactive substance is decreasing by 10% a year.
The mass, M grams, after 7 years, is given by the formula M= 500 x 0.9",

(a) Complete this table.

1 (years) 0 1 2 3 4 5 6
M (grams) 450 328 266
(2]
(b) Draw the graph of M= 500 x 0.9"
M
A
500
400
300+
200
100
(2]
(¢) (i) Use your graph to estimate after how long the mass will be 350 grams.
Answer(c)(1) years [1]
(ii) When will the mass of the radioactive substance be zero grams?
Answer(c)(ii) years [1]
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461. 0580_P15_ QP _ 20 Q: 17

(a) Work out fg(1).

(b) Find h™'(x).

(¢) Solve the equation g(x) = —2.

1
x+4

fx) = (x#—4)

gx)= x* - 3x

h(x)=x>+1

Answer(a)

Answer(b) h™'(x) =

Answer(c) x =

(2]

(2]
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CHAPTER 2. ALGEBRA AND GRAPHS

462. 0580_P15_QP_20 Q: 18

The first four terms of a sequence are

T,=17 Ty,=1*+2? Ty=12+2*+3% Ty=12+22+3*+ 4%,
1
(a) The nth term is given by T,, = g n(n+ 1)2n+1).

Work out the value of Tss.

Answer(a) Ty = (2]
(b) A new sequence is formed as follows.
U =T,-T, U, =T3-T, Us=T4-Tz ..
(i) Find the values of U; and U,.
Answer(B)(i) Uy = ... and Us= e, (2]

(ii)) Write down a formula for the nth term, U, .

Answer(b)(i1) U, = (1]

(¢) The first four terms of another sequence are
Vv, =22 V, =22+ 4 V=22 +4>+6° V,=22+4*+6°+ 8

By comparing this sequence with the one in part (a), find a formula for the nth term, V,, .

Answer(c) V, = (2]
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463. 0580 _s15_QP_21 Q: 4

Expand and simplify.
x2x+3)+5(x-7)

ANSWEF .o [2]

464. 0580 _s15 QP _21 Q: 7

Simplify.
Guw> x 4un®

ANSWEF ..o [2]

465. 0580_s15_QP_21 Q: 10

A

Speed
(metres per
second)

Time (minutes)

A tram leaves a station and accelerates for 2 minutes until it reaches a speed of 12 metres per second.
It continues at this speed for 1 minute.

It then decelerates for 3 minutes until it stops at the next station.

The diagram shows the speed-time graph for this journey.

Calculate the distance, in metres, between the two stations.

ANSWEF ...t m [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

466. 0580_s15_QP_21 Q: 11

Find the nth term of each sequence.

(@ 4, 8, 12, 16, 20, ...

ANSWEF(Q) ..o [1]
() 11, 20, 35, 56, 83, ...
ANSWEF(D) e [2]
467. 0580 _s15_QP_21 Q: 12
p 1s inversely proportional to the square of (g + 4).
p=2whenqg=2.
Find the value of p when g =-2.
ANSWEr D = (i [3]
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468. 0580_s15_QP_21 Q: 15

ANSWET ..o
................................................. [4]
469. 0580 _s15_QP_21 Q: 18
Solve the simultaneous equations.
You must show all your working.
Sx+2y=-2
3x—-5y=174
ANSWEF X = e
T e [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

470. 0580_s15_QP_21 Q: 20

Factorise completely.

(@) yp+yt+2xp+2xt

ANSWEF(Q) e 2]

) T(h+k?>=21h+k)

ANSWEF(D) e 2]
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471. 0580 _s15_QP_21 Q:23
f(x)=5-3x

(a) Find (6).

Answer(@) .......ccccceeeeeeeneenn.

ANSWEr(D) ..eveeeeeeeeeeeenn.

(b) Find f(x +2).
(¢) Find ff(x), in its simplest form.

ANSWer(c) .......ccceeeveeeuveannn..

(d) Find f~1(x), the inverse of f(x).

Answer(d) £ 1) = oo

472. 0580 s15 QP 22 Q:3
81"=3

Find the value of x.

Answer X = ....ccccoeeeeeeeeeinnnn
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CHAPTER 2. ALGEBRA AND GRAPHS

473.0580_s15_QP 22 Q: 6

Solve.
5(w+4x10% = 6 x 10*

ANSWEF W= oot 2]
474.0580_s15_QP_22 Q: 8
5, 11, 21, 35, 53,
Find the nth term of this sequence.
ANSWET i [2]
475.0580_s15_QP_22 Q: 15
Write as a single fraction in its simplest form.
3 4
x+2 2x—5
ANSWET i [3]
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476. 0580 _s15_QP_22 Q: 21
fx)=x*+4x—-6
(a) f(x) can be written in the form (x + m)* + n.

Find the value of m and the value of ».

ANSWer(a@) m = .....ccccoveeeeeeiieeeeeeeeeee e

(b) Use your answer to part (a) to find the positive solution to x* + 4x — 6 = 0.

ANSWEF(D) X = e 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

477. 0580 _s15_QP 22 Q: 23

A
20

18
161~
14
124

T | — | S R I R R E— T
10 20 30 40 50 60 70 80 90 100 110 120
Time (s)

The diagram shows the speed-time graph for 120 seconds of a car journey.

(a) Calculate the deceleration of the car during the first 20 seconds.

ANSWET (@) oo, m/s? [1]

(b) Calculate the total distance travelled by the car during the 120 seconds.

ANSWEF(D) .o m [3]

(c) Calculate the average speed for this 120 second journey.

ANSWEF(C) oo m/s [1]
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478. 0580_s15_QP_22 Q: 24
fi(x)=3x+5 g(x) =x?

(a) Find g(3x).

ANSWEF(Q) . [1]
(b) Find f7'(x), the inverse function.
Answer(D) £71(X) = oo [2]
(¢) Find ff(x).
Give your answer in its simplest form.
ANSWEF(C) e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

479.0580_s15_QP 23 Q:2

Factorise completely.
9x2 — 6x

ANSWET e [2]
480. 0580 _s15_QP_23 Q: 5
Factorise ~ 2x? — 5x — 3.
ANSWEF ..o [2]
481. 0580 _s15_QP 23 Q: 9
Solve the equation.
3x+4)=2(4x-1)
ANSWEr X = oot [3]

Powered by Acel GCSE 260



482. 0580_s15_QP_23 Q: 12

A
10 / »
i i NOT TO
i i SCALE
Speed (m/s) ! i
0 u 3u g
Time (seconds)
A car starts from rest and accelerates for # seconds until it reaches a speed of 10m/s.
The car then travels at 10m/s for 2u seconds.
The diagram shows the speed-time graph for this journey.
The distance travelled by the car in the first 3u seconds is 125m.
(a) Find the value of u.
ANSwer(@) U= .....ccccceevveeveveeiniiieieiee [3]
(b) Find the acceleration in the first # seconds.
ANSWEP(D) oo, n/s? [1]
483. 0580_s15_QP_23 Q: 13
Simplify.
(@) 12x12+343
ANSWEF(Q) o [2]
1
(b) (256y7)°
ANSWEF(D) e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

484. 0580 _s15_QP 23 Q: 14

Solve the equation.
22 +x-2=0

Show your working and give your answers correct to 2 decimal places.

Answer x = ......cccccceeveiennnn. OF X ™ tiiiieeiieeiieeeiieene [4]
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485. 0580 w15 QP_21 Q:9
Factorise completely.

(@) ax+ay+3cx+3cy

ANSWEF(Q) . [2]
(b) 3a*-12%°

ANSWEF(D) .o [3]

486. 0580 w15 QP _21 Q: 12
V is directly proportional to the cube of (» + 1).
Whenr=1, V'=24.
Work out the value of 7 when » = 2.
ANSWEr V= oo [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

487. 0580 w15 _QP_ 21 Q:13

Make x the subject of the formula.
y= ax’+b

ANSWEr X = i [3]
488. 0580 _wl5_QP_21 Q: 15
Simplify.
mplify. 216
P —3x—4
ANSWer ..o [4]
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489. 0580 _wl5_QP_21 Q: 21
fix)=»* g(x)=3x-5 h(x)=2x+1
Work out

(@) ff(2),

ANSWEF(Q) .o 2]

(b) gh(x) and simplify your answer,

ANSWET(D) .o [2]

(¢) hl(x), the inverse of h(x).

Answer(c) WHX) = oo [2]

Powered by Acel GCSE 265



CHAPTER 2. ALGEBRA AND GRAPHS

490. 0580_W15_QP_22 Q: 15
Factorise

(@) 9w’ — 100,

ANSWEF(@) ..o [1]
(b) mp+np —6mg —6ng.
ANSWEP(D) ... [2]
491. 0580 _wl5_ QP 22 Q: 17
y is directly proportional to the square of (x — 1).
y =63 when x = 4.
Find the value of y when x = 6.
ANSWEF Y = i [3]
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492. 0580_wl15_QP_22 Q: 19

Solve the equation  5x*> —6x —3 = 0.
Show all your working and give your answers correct to 2 decimal places.

ANSWer X = ...cccoceevivienienne. OF X = e [4]
493. 0580_w15_ QP 22 Q: 20
A car passes through a checkpoint at time 7= 0 seconds, travelling at 8 m/s.
It travels at this speed for 10 seconds.
The car then decelerates at a constant rate until it stops when # = 55 seconds.
(a) On the grid, draw the speed-time graph.
A
10 [ s s s S £ > - S s S s :
Q [ e e e
Spood S| s
m/ :
( S) 4 ...................................................................................................................................
9 [ e e e
; 5 ; 5 ; 5 ; 5 ; z R
0 10 20 30 40 50 60
Time (seconds)
(2]
(b) Calculate the total distance travelled by the car after passing through the checkpoint.
ANSWEF(D) oo m [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

494. 0580_wl15_QP_23 Q: 6

Simplify.
1-2u+u+4
ANSWEF e [2]
495. 0580 _wl5 QP _23 Q: 7
Factorise completely.
2x — 4x?
ANSWET i [2]
496. 0580 w15 _QP_23 Q: 11
Write the following as single fractions.
(@ x+ %
ANSWET(@) e [1]
(b) x+2
ANSWET(D) .o, [1]
497. 0580_wl15_QP_23 Q: 16
Make a the subject of the formula s = uz + %atz.
ANSWEF 4= oo [3]
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498. 0580 w15 QP 23 Q: 17

)
16y

Simplify.

ANSWEF oo [3]
499. 0580 _wl5_QP_23 Q: 19
y is inversely proportional to (x + 2)%.
Whenx=1,y=2.
Find y in terms of x.
ANSWEF Y = (i [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

500. 0580 w15 QP 23 Q: 21

Solve the equation 3x? +4x—5=0.
Show all your working and give your answers correct to 2 decimal places.

Answer x = ....ccccoceveeennnn. OF X = iiiiiiiieiiieieans [4]
501. 0580_wl5_QP_23 Q: 22
Simplify.
4+ 10w
8 — 50w’
ANSWET e [4]
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502. 0580_w15_ QP 23 Q: 26

A
45
NOT TO
SCALE
Speed
(km/h)
0 T T >
10 20 30
Time (seconds)
The diagram shows the speed-time graph of a car.
The car travels at 45 km/h for 20 seconds.
The car then decelerates for 10 seconds until it stops.
(a) Change 45km/h into m/s.
ANSWEF(Q) .o, m/s [2]
(b) Find the deceleration of the car, giving your answer in m/s?.
ANSWEF(D) e m/s? [1]

(¢) Find the distance travelled by the car during the 30 seconds, giving your answer in metres.

ANSWEF(C) oo m [3]

Powered by Acel GCSE 271



CHAPTER 2. ALGEBRA AND GRAPHS

503. 0580 _s14_QP_21 Q: 2

2 x2
== 4 2
Y2 2

Find the value of y when x = 6.
Give your answer as a mixed number in its simplest form.

ANSWer Y = ..cccoviviiiiiiiiiiiiicciiieicee 2]
504. 0580_s14 QP _21 Q: 3
Solve the equation. n—8 _ .
2
ANSWEF = oo 2]
505. 0580 _s14 QP 21 Q: 7
Make x the subject of the formula.
y=-4+6
ANSWEF X = oo [3]
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506. 0580 _s14 QP 21 Q: 8

Write as a single fraction in its simplest form.

x+1

ANSWEF ..o [3]
507. 0580 _s14_QP_21 Q: 10
Factorise completely.
(@ ax+ay+bx+by
ANSWEF(Q) .o [2]
() 3x-1P*+x-1)
ANSWEP(D) e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

508. 0580 _s14 QP _21 Q: 15

Solve the inequality for positive integer values of x.

21 5+ X
ANSWEF ... [4]
509. 0580 _s14 QP 21 Q:16
@ @ =p'
Find the value of p.
ANSWEr(A) D = .o [2]
2, 2
®) Simplify L9
gixqg4
ANSWET(D) e [3]
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510. 0580 _s14 QP 22 Q: 3

Solve the simultaneous equations.

ANSWEF X = .o
D T s [2]
511. 0580_s14_QP_22 Q: 10
-1
V=734h

(a) Find Vwhen4=15and2=7.

Answer(@) V= ...cccooiimiiiiiiiiiiieeeeeeeeeee [1]
(b) Make / the subject of the formula.

ANSWer(B) h = ..occoveeeieeeeeeee e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

512. 0580_sl4_ QP 22 Q: 12

Solve the equation.

ANSWEEr X = oo [3]
513. 0580_s14_ QP 22 Q: 13
w varies inversely as the square root of x.
Whenx=4,w=4.
Find w when x = 25.
ANSWEF W= (it [3]
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514. 0580_s14_QP_22 Q: 16
Factorise completely.

(a) 4p’q—6pg’

ANSWEIF(Q) ..o 2]
(b) u+4f+ux+4x
ANSWET(D) .o 2]
515. 0580_s14_QP_22 Q: 17
(a) Simplify (3125¢%)°.
ANSWer(@) ........cccooeevvieiiiiiiiiiiiicae [2]
(b) Find the value of p when 3* = ;—
ANSWEF(D) P = e [1]
(¢) Find the value of w when x7? +x" =x%.
AnSwer(C) W= ...cccooiviiiiiiiiiiiiiit e [1]
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CHAPTER 2. ALGEBRA AND GRAPHS

516. 0580_s14_QP_22 Q: 19
Simplify.

xX2+6x—7
3x+21

ANSWer ..o [4]

517. 0580_s14_QP_22 Q: 20

32 25 18 11 4
These are the first 5 terms of a sequence.
Find

(a) the 6th term,

ANSWEP(@) . [1]
(b) the nth term,

ANSWEF(D) e [2]
(¢) which term is equal to —332.

ANSWET(C) e 2]
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518. 0580_s14_QP_23 Q: 4

Factorise completely.
154 — 5ab

ANSWEF ..o [2]
519. 0580 _sl4 QP 23 Q: 6
Simplify.
3x%7 x xty
ANSWEF ..o [2]
520. 0580 _s14_QP 23 Q: 9
Solve the inequality.
5t+23<17-2¢
ANSWEF .. [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

521. 0580 _sl4 QP 23 Q: 11

y varies as the cube root of (x + 3).
Whenx=5,y=1.

Find the value of y when x = 340.

ANSWEF Y = oo [3]
522. 0580 _sld QP 23 Q: 12
(a) Factorise 3x*+2x—8.
ANSWET(Q) oo [2]
(b) Solve the equation 3x*+2x—8=0.
Answer(b) X = ...ccccceeveeeeneen. OF X = toieeeeeeieeeennes [1]
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523. 0580 _s14 QP _23 Q: 19

Robbie pays $10.80 when he buys 3 notebooks and 4 pencils.
Paniz pays $14.50 when she buys 5 notebooks and 2 pencils.

Write down simultaneous equations and use them to find the cost of a notebook and the cost of a pencil.

Answer Cost of a notebook =$.......cccoevieiiiiiiiiciieeee,

Costofapencil =$....ccccvviivieiiieeeeeeee e [5]
524. 0580 _wl4_QP_21 Q: 10
Solve the equation.
x+5 _ 7
x 3
ANSWEF X = oo [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

525. 0580 _wl4_QP 21 Q: 11

(a) Simplify x®+ 2

ANSWET(Q) ..o [1]
6\1
(®) Simplify (37"
ANSWET(D) .o [2]
526. 0580 _wl4_QP_21 Q: 12
Solve the simultaneous equations.
0.4x — 5y =27
2x+0.2y=9
ANSWEF X = it
i YR erre R [3]
527. 0580 _wl4_QP 21 Q: 13
y varies directly with v/ x + 5.
y=4 when x=-1.
Find y when x=11.
ANSWEF Y = .ot [3]
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528. 0580_wl4 QP 21 Q: 20

2
x+1>

f(x)=3x-2 gx) = x#-—1

(a) Find gf(2).

Answer(@) ........cocceeeeeeeeeennnne

Answer(h) X = ..cccooveeveeeennn.

(b) Solve g(x)=10.
(¢) Simplify.
f(2x) — f(x +2)

ANSWer(c) .....cccueeeeeveeeennann.
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CHAPTER 2. ALGEBRA AND GRAPHS

529. 0580 _wl4 QP 22 Q: 5

Make r the subject of this formula.

v=ptr

ANSWEF I = oot 2]

530. 0580_wl4_ QP 22 Q: 10

The cost of a circular patio, $ C, varies as the square of the radius, » metres.
C=202.80 when»=2.6 .

Calculate the cost of a circular patio with »=1.8 .

ANSWEF ... [3]

531. 0580_wld_QP_22 Q: 12

---------------------------

__________________________

' ' I
' ' I
]

By shading the unwanted regions of the grid, find and label the region R which satisfies the following four
inequalities.

y=0 x=4 2y <x y+x<12
[3]
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532. 0580 _wl4_QP_22 Q: 21

(a) Write as a single fraction in its simplest form.

3 1
2x—1 x+2

Answer(@) .......ccceveeeeneennen. [3]

(b) Simplify.

4x2 — 16x
2x% + 6x — 56

Answer(b) .......ooceeeeeeeeennnnen. [4]

533. 0580 _wld_ QP 23 Q: 6

Solve the equation.

245 g
3

ANSWEr X = ..ooouveeeeeeaenn. [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

534. 0580 _wl4_QP 23 Q:8

Make x the subject of the formula.
y=2+ \/ x—8

ANSWEF X = i [3]
535. 0580 _wl4_QP_23 Q: 9
y varies inversely as (x + 5).
y=6whenx=3.
Find y whenx = 7.
ANSWer Yy = ...ccccccceeuvviiiiniiiiiiiiieiee [3]
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536. 0580 _wld_QP_23 Q: 11

(a) Here are the first three terms of a sequence.
U, =1 U,=1*+2 U,=1+2%+33
The nth term is given by U, = %nz (n+ 12

Work out the value of U, .

Answer(@) Usg = oo [2]
(b) Here are the first three terms of another sequence.
v, =2} V,=2+43 V,=2+4+6
By comparing this sequence with the sequence in part (a), find a formula for the nth term, V, .
Answer(b) V, = ....ccccociiiiiiiiiiiiiicci [1]
537. 0580 _wl4_ QP 23 Q: 13
Write as a single fraction, in its simplest form.
3 =
> Sl 3 " 3+ 2x
ANSWEF ... [4]
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538. 0580 _wl4_QP_23 Q: 16

fr) = (x -3y
Find

(@) hi(1),

(b) g'@),

(© gh),

CHAPTER 2. ALGEBRA AND GRAPHS

@ =7 ho) =

(d) the solution to the equation f(x) = 0.

ANSWEF(@) .o [2]

Answer(D) S X) = oo 2]
Answer(c) gh(x) = .oooveeeieeeeeeee e [1]
ANSWEr(d) X = oo [1]
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539. 0580_s13_QP 21 Q: 6

Factorise completely.
12xy — 3x*

ANSWET v 2]
540. 0580 _s13_QP_21 Q: 8
Solve the inequality.
3x—-1=<11x+2
ANSWET <. 2]
541. 0580_s13_QP_21 Q: 10
Factorise completely.
ap +bp —2a—2b
ANSWET .o [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

542. 0580 s13 QP 21 Q: 11

1
Write (27x'%)? in its simplest form.

ANSWEF .ot [2]
543. 0580 s13_ QP 21 Q: 18
(a) Factorise x*+x—30.
ANSWEF(Q) e [2]
o x=5x+4
(®) Smplily iy =30
ANSWEF(D) v [1]
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544. 0580 _s13_QP_21 Q: 19

t varies inversely as the square root of .
t=3 when u = 4.

Find ¢ when u = 49.

ANSWEF T = oo [3]

545. 0580 s13_QP_21 Q: 22
Write as a single fraction in its simplest form.

2 /4 3
x+3 x+2

ANSWEF . [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

546. 0580 _s13_QP_21 Q: 25

A
28
NOT TO
e SCALE
pee
(m/s)
T —>
0 20 30

Time (seconds)

The diagram shows the speed-time graph of a car.
It travels at 28 m/s for 20 seconds and then decelerates until it stops after a further 10 seconds.

(a) Calculate the deceleration of the car.

ANSWEF(A) oo, m/s? [1]

(b) Calculate the distance travelled during the 30 seconds.

ANSWEF(D) oo m [3]

Powered by Acel GCSE 292



547. 0580 _s13_QP_22 Q: 2

Factorise completely.
kp +3k+mp +3m

ANSWEF ..o 2]
548. 0580_s13_QP 22 Q: 3
The first five terms of a sequence are shown below.
13 9 5 1 -3
Find the »th term of this sequence.
ANSWET e [2]
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CHAPTER 2. ALGEBRA AND GRAPHS

549. 0580 s13 QP 22 Q: 12

Solve the equation.
52y —17)=60

ANSWEF Y= oot [3]
550. 0580_s13_QP_22 Q: 14
y is inversely proportional to x°.
vy =35 whenx=2.
Find y when x = 4.
ANSWEF Y= it [3]
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551. 0580 _s13_QP_22 Q: 15

Use the quadratic equation formula to solve
2x*+7x—-3=0.

Show all your working and give your answers correct to 2 decimal places.

Answer X = ...cccocevveeeveennnn. OF X' tiiieeeeeeeeeeeee [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

552. 0580 s13_ QP 22 Q: 16

A
40

NOT TO
SCALE

Speed
(km/h)

\

0 T T
3 22 26

Time (minutes)

The diagram shows the speed-time graph of a train journey between two stations.

The train accelerates for 3 minutes, travels at a constant maximum speed of 40km/h, then takes
4 minutes to slow to a stop.

Calculate the distance in kilometres between the two stations.
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553. 0580 _s13_QP_22 Q: 18

Solve 6x+3<x<3x+9 forinteger values of x.

Powered by Acel GCSE 297



CHAPTER 2. ALGEBRA AND GRAPHS

554. 0580_s13_QP_22 Q: 21
1 1\*
f(x)=5x+4 g =5 x 0 h(x):<5)
Find

(@ f2(5),

ANSWEF(Q) .o, 2]

(b) gg(x) in its simplest form,

Answer(b) ZE(X) = eeeveeeeieeeee e 2]
(© &),
Answer(c) £7HX) = oo [2]
(d) the value of x when h(x) = 8.
ANSWer(d) X = oo [2]
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555. 0580_s13_QP_23 Q: 8

The mass, m, of a sphere varies directly with the cube of its radius, 7.
m = 160 when r = 2.

Find m when = 5.

ANSWEr M = .o [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

556. 0580 _s13_QP_23 Q: 10

Find the value of 2x +y for the simultaneous equations.

3x+5y=48
2x—y=19
ANswer 2X + Y = i [4]
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557. 0580 _s13 QP 23 Q: 13

Write as a single fraction in its simplest form.

x+3 x—1

x—3 x+1

ANSWEF ..t [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

558. 0580_s13_QP_23 Q: 14

(a) Solve 3n+23<n+4l.

ANSWET(Q) ..o [2]

(b) Factorise completely ab + bc + ad + cd.

ANSWEF(D) e [2]
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559. 0580 _s13_QP_23 Q: 16

fx)=x+2-3,x, 0 g)=73 -5
Find
(a) fg(18),
ANSWET(Q) v [2]
) g'@).
Answer(D) E7H(X) = oo [2]
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CHAPTER 2. ALGEBRA AND GRAPHS
560. 0580 _s13_QP_23 Q: 20

_ 4
y= 8+7

Find y when x = 2.
Give your answer correct to 4 decimal places.

Answer(a) y =

P ) -
(b) Rearrange y =4/ 8+ - to make x the subject.

Answer(b) x =
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561. 0580 w13 _QP_21 Q: 5

Solve the equation.
5-2x=3x-19

ANSWEF X = e [2]
562. 0580 _w13_QP_21 Q: 9
Find the »th term in each of the following sequences.
1 2 3 4 5
@ 3. 4 350 5 7o
ANSWEF(Q) ..o [1]
() 0, 3, 8 15 24, ..
ANSWEF(D) vt [2]
563. 0580 _w13_QP_21 Q: 10
Make b the subject of the formula.
c= /R TR
ANSWEr D= .o [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

564. 0580_w13_QP_21 Q: 13

@ 3=%3

Find the value of x.

ANSWeEr(a) X = .oooveeeeiieiieeieeeeeeeeeeee [1]
2
(b) Simplify (32)"°)°.
ANSWEF(D) e [2]
565. 0580 w13 _QP_ 21 Q: 14
Write as a single fraction in its simplest form.
g 1*2
T}
ANSWEF ..ot [3]
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566. 0580 _w13_QP_21 Q: 17

Factorise completely.

(@ at+b+tat+bt

ANSWEF(Q) v 2]
(b) x*—2x-24
ANSWET(D) e [2]
567. 0580 w13 QP 22 Q: 6
Rearrange the formula to make x the subject.
y= x2+4
ANSWEF X = oo 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

568. 0580 _wl13 QP 22 Q: 11

The speed, v, of a wave is inversely proportional to the square root of the depth, d, of the water.
v =30 when d = 400.

Find v when d = 25.

ANSWEF V=" e [3]

569. 0580 _w13_QP_22 Q: 15

Find the co-ordinates of the point of intersection of the two lines.

2x—=Ty=2
4x + 5y =42

Answer (.............. 5 rreeneennes ) [3]
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570. 0580 _w13_QP_22 Q: 16

Solve the inequality.

X —
+

X
2 3 <90

ANSWEF .. [4]

571. 0580 _w13_QP_23 Q:3

Solve the equation 1+ 2x=-15.

ANSWEF X = i 2]
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CHAPTER 2. ALGEBRA AND GRAPHS

572. 0580_wl13_QP 23 Q: 7

The solutions of the equation x*—6x+d =0 are both integers.
d is a prime number.

Find d.

ANSWEr d = ....oooveeeeeeeeeeeeeeeee e [3]

573. 0580_w13_QP_23 Q: 9

(a) Expand and simplify (a + b).

ANSWEF(Q) e 2]

(b) Find the value of a?>+5%* when a+5=6 and ab=7.

Powered by Acel GCSE 310



574. 0580_w13_QP_ 23 Q: 14

(a) Simplify (64q‘2)%.

ANSWET(Q) oo 2]
(b) 57 +5%=p?
Find p.
ANSWEr(D) P = oo [2]
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575. 0580_w13_QP_23 Q: 19

flx)=2x+3 g(x) =x?

(a) Find fg(6).

(b) Solve the equation gf(x) = 100.

(¢) Find f1(x).

(d) Find ff(5).

CHAPTER 2. ALGEBRA AND GRAPHS

ANSWEF(Q) .o [2]
Answer(b) X = ...cccecvveveennnn. OF X = tovreeeeeeenennns [3]
Answer(c) £7Hx) = oo [2]
ANSWEF(A) oo [1]
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576. 0580_s12_QP 21 Q:3

Factorise completely.
15p* + 24pt

ANSWET oot (2]
577. 0580 _s12_QP 21 Q: 8
r
Find » when (5)3=125.
ARSWer T =" e (2]
578. 0580_s12_QP_21 Q: 11
Solve the simultaneous equations.
3x+5y=24
x+7y=56
ARSWEr X =" e
V= s (3]
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CHAPTER 2. ALGEBRA AND GRAPHS
579. 0580_s12_QP_21 Q: 13

y is inversely proportional to x°.
Whenx=4,y=3.

Find y when x = 5.

ARSWery = e (3]

580. 0580 s12_QP_21 Q: 14

The region R contains points which satisfy the inequalities

ys%x+4, y=3 and x+y=6.

On the grid, label with the letter R the region which satisfies these inequalities.

Y ou must shade the unwanted regions. [3]
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581. 0580 _s12 QP_21 Q: 17

Make w the subject of the formula.

Answer w = [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

582. 05680 _s12 QP _21 Q:18

A
20

15+

Speed
(m/s) 107~

Time (s)
The diagram shows the speed-time graph for the first 120 seconds of a car journey.

(a) Calculate the acceleration of the car during the first 25 seconds.

Answer(a)

(b) Calculate the distance travelled by the car in the first 120 seconds.

Answer(b)
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583. 0580 _s12 QP 22 Q: 6
X is a positive integer and 15x —43 <5x+2.

Work out the possible values of x.
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CHAPTER 2. ALGEBRA AND GRAPHS

584. 0580 _s12_ QP 22 Q: 10

SO0 p gy
d001 NG
specd 300N
m/min N
( ) 2004 b N
o N

—————

-----

»»»»»

_____

,,,,,

Time (min)
The diagram shows the speed-time graph for a boat journey.

(a) Work out the acceleration of the boat in metres/minute’.

Answer(a) —......oveerrrerenen m/min® [1]
(b) Calculate the total distance travelled by the boat.
Give your answer in kilometres.
Answer(b) —.......ccoveerereererrrennnns km [2]
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585. 0580 _s12_QP_22 Q: 11

y varies directly as the square of (x — 3).
y=16 whenx = 1.

Find y when x = 10.

ANSWer y = o (3]
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CHAPTER 2. ALGEBRA AND GRAPHS

586. 05680 _s12 QP _ 22 Q:16

X
The diagram shows the graph of y = 7 + %, for0<x =38.

By
(a) Use the graph to solve the equation 7 + % =3.
Answer (@) x = .....couuue OFX= L eerereane (2]

(b) By drawing a suitable tangent, work out an estimate of the gradient of the graph where x = 1.

Answer(b) —...ooverersenerseeseinsnans (3]
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587. 0580 _s12_ QP 22 Q: 18

fx)=(x+2)*-5

Find

(@ gf(x),

(b) (),

© ghty).

g(x)=2x+ 10 h(x)=%, X#0
Answer(a) gixX) = ..ooeceeeeeeeerereeens (2]
Answer(b) £) = e (3]
y A L () (2]
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CHAPTER 2. ALGEBRA AND GRAPHS
588. 0580_s12_ QP _23 Q: 4

Solve the inequality.
Iy+7<2-y

Answer [2]

589. 0580 _s12 QP 23 Q: 9

Make w the subject of the formula.
f=2-_ 3w

a

Answer w = [3]
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590. 0580 _s12 QP 23 Q: 10

The periodic time, 7, of a pendulum varies directly as the square root of its length, /.
T'=6when/=09.

Find T when / = 25.

Answer T =

.................................... (3]
591. 0580 _s12 QP 23 Q: 13
(a) Find the value of 7p -3¢ whenp=8andg=—5.
Answer(a) —......ooveeeeeeierereenessessanns (2]
(b) Factorise completely.
3uv + 9vw
Answer(b)
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CHAPTER 2. ALGEBRA AND GRAPHS

592. 0580 _s12_ QP_23 Q: 14

Simplify the following.
@ (4pa*)
AnSwer(a) —........oourererenensnniessssenns (2]
_1
(b) (16x*)
Answer(b) —.........oourerereesrssiessssenns (2]

593. 0580 s12 QP 23 Q: 15

Solve the equation 2x” + 6x —3=0.
Show your working and give your answers correct to 2 decimal places.

Answer x = orx= [4]
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594. 0580 _s12_ QP 23 Q: 19

Speed
(km/h) [ R e e L e e e st !
0-f
T e e R S S S M
0 f | f T | 1 >
0.5 1 L5 2 2.5 3 3.5
Time (minutes)
The diagram shows the speed-time graph for part of a car journey.
The speed of the car is shown in kilometres/hour.
Calculate the distance travelled by the car during the 3.5 minutes shown in the diagram.
Give your answer in kilometres.
ARSWEr o, km [4]
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CHAPTER 2. ALGEBRA AND GRAPHS
595. 0580_s12 QP 23 Q: 20
Simplify fully.
X' —x—-20

x3—=10x%+25x

ANSWEE _...oererrerenereeesenasnsnnanns (5]
596. 0580 w12 QP_21 Q: 5
Simplify the expression.
1 1 1 1
(a®> = b*)a® +b?)
ANSWET | ..oeeeeeereirsrsesessaseissssaseasanens (2]

Powered by Acel GCSE 326



597. 0580 w12 QP 21 Q: 9

Solve the inequality.
2x-3

I
)

598. 0580 _wl2_ QP 21 Q: 11

The electrical resistance, R, of a length of cylindrical wire varies inversely as the square of the
diameter, d, of the wire.
R =10 whend=2.

Find R when d = 4.

Answer R = [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

599. 0580 _w12 QP _21 Q:15

A
14

Speed
(metres per
second)

20 40 60

Time (seconds)

The diagram shows the speed-time graph of a bus journey between two bus stops.
Hamid runs at a constant speed of 4 m/s along the bus route.

He passes the bus as it leaves the first bus stop.

The bus arrives at the second bus stop after 60 seconds.

How many metres from the bus is Hamid at this time?

Answer m [3]
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600. 0580 _wl12 QP 21 Q: 16

x+2

Rearrange the formula y= to make x the subject.

x—-4

Answer x = [4]
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CHAPTER 2. ALGEBRA AND GRAPHS

601. 0580 _wi12 QP_21 Q: 20

3
fx) = 4(x + 1) g(x) = % -1

(a) Write down the value of x when f ~'(x) = 2.

AnSWer(@) X = ..o (1]
(b) Find fg(x). Give your answer in its simplest form.

Answer(b) g(X)= ....oeeeerrerrremrernerenns (2]
(¢) Find g”'(x).

Answer(c) 8 (X) = vveeesseesessesennn (3]

Powered by Acel GCSE 330



602. 0580 w12 QP_22 Q:3

1
m=— [3h* + 8ah + 3d’]

Calculate the exact value of m when 7 =20 and a= —35.

Answer m = [2]

603. 0580 _wl2_ QP 22 Q: 10

Solve the equation 4x — 12 =2(11 - 3x).

Answer x = [3]
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CHAPTER 2. ALGEBRA AND GRAPHS

604. 0580 _wi12 QP 22 Q: 11
List all the prime numbers which satisfy this inequality.

16 <2x-5<48

605. 0580 w12 QP 22 Q: 13
The mass, m, of an object varies directly as the cube of its length, /.
m=250when/=5.

Find m when /=7.

Answer m = [3]
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606. 0580 w12 QP_22 Q: 14

z%xz}gzq
® (SJ (8) g

Find the value of p and the value of g.

ANSWer(@) P = ...cooooreeeereereersnseens
A= eeereeeereersreesee s (2]
(b) 53+5*=kx5"*
Find the value of .
Answer(b) k= .oeeeeeerererann, (2]
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CHAPTER 2. ALGEBRA AND GRAPHS

607. 0580 _wl12_ QP 22 Q: 15

25 A
20
154 — — —
Speed
(metres per
second)
10
5 -
| | |
0 T T T T T T >

5 10 15 20 25 30 35

Time (seconds)
The diagram shows the speed-time graph for the last 35 seconds of a car journey.

(a) Find the deceleration of the car as it came to a stop.

Answer(a) m/s* [1]

(b) Calculate the total distance travelled by the car in the 35 seconds.

Answer(b)
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608. 0580 w12 QP_22 Q: 19

=+l g=

(a) Work out ff(—1).

ANSWer(a) . .....ooveerrirererenreneisenees (2]
(b) Find gf(3x), simplifying your answer as far as possible.
Answer(b) gf(3X) = .....overrrreerrrrereesnssssnens [3]
(¢) Find g”'(x).
AnSWer(c) 8 (X) = ...oooeeeesssseeessssssesssssssanns (2]
609. 0580 w12 QP_23 Q: 4
Expand the brackets.
3 =)
ANSWEF | ..eeeeererrseensneresasssssnenns (2]
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CHAPTER 2. ALGEBRA AND GRAPHS

610. 0580_w12_ QP 23 Q: 9

Shade the required region in each of the Venn diagrams.

€
P Y
%
4 B
R
A’ (PAR)UQ
(2]
611. 0580_wl12_ QP 23 Q: 11

L

Simplify (256w " .
Y L (2]
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612. 0580 w12 QP _23 Q: 13

Write the following as a single fraction in its simplest form.

x+2 2x-1
- +1
3 4
ANSWEr | ...orereerrrereareresessnesanes (3]

613. 0580_wl2_ QP 23 Q: 14
y varies inversely as the square root of x.
Whenx=9,y=06.
Find y when x = 36.

ANSWEr Y = o eeeeresesessaseseassasseenns (3]
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CHAPTER 2. ALGEBRA AND GRAPHS

614. 0580 _wl12 QP _ 23 Q:16

Make y the subject of the formula.

A=mx* — 7cy2

Answer y =
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615. 0580 w12 QP_23 Q: 19

————————————————————————————————————————————————————————————————

Speed 34
(metres per | | | | 1 | . ‘ .
second) 2/ R e

________________________________________________________________

2 4 6 8 10 12 14 16 18
Time (seconds)

The diagram shows the speed-time graph for the last 18 seconds of Roman’s cycle journey.

(a) Calculate the deceleration.

Answer(a) m/s* [1]

(b) Calculate the total distance Roman travels during the 18 seconds.

Answer(b)
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CHAPTER 2. ALGEBRA AND GRAPHS

616. 0580 w12 QP_23 Q: 21

Simplify the following.
h? —h—-20
h? =25

Answer (4]
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617. 0580 w12 QP 23 Q: 23
f(x)=3x+5 g(x)=4x — 1

(a) Find the value of gg(3).

T 2 N (2]

(b) Find fg(x), giving your answer in its simplest form.

Answer(D)Tgx) = ... (2]

(¢) Solve the equation.

') =11

ARSWEr(C) X = .oreeeererrerresesessesseanees (1]
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