Chapter 2

Algebra
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01. 0607_m24 qp_ 42 Q:2

Asif, Basheera and Chelsea make baskets.

(a)

(b)

(©)

The selling price of a basket increases by 8%.
The new selling price is $4.86 .

Find the original selling price of a basket.

$

Asif earns $4.70 per hour plus $1.21 for each basket he makes.
Each week he works 8 hours a day for 5 days.
Each day Asif makes 18 baskets.

Calculate the total amount Asif earns in one week.

One day Basheera and Chelsea make a total of 36 baskets.
They each work for 8 hours.
Basheera takes x minutes to make a basket.

CHAPTER 2. ALGEBRA

Basheera takes 6 minutes longer than Chelsea to make a basket.

(i) Write down an expression in terms of x for the number of baskets Chelsea makes.

(i) Write down an equation in terms of x and show that it simplifies to

3x2 —98x+240 = 0.
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(iii) Solve the equation 3x* —98x+240 = 0.

X = e, OF oo [2]
(iv) Find the number of baskets Chelsea makes.
................................................. [2]
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CHAPTER 2. ALGEBRA

02. 0607_m24 qp_ 42 Q:11

(a) Solve.
3x+2 > 7x—8
................................................. 2]
(b) Factorise fully.
75x% —3
................................................. [2]
(¢) Simplify.
. 2 1 1
® 3t 5
................................................. [2]
o 2x°+3x—2bx—3b
(ii) 3
2x"—"Tx—15
................................................. [4]
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03. 0607_s24 qgp_ 41 Q:1

(a) Solve the equations.

() 3x—2=-14

X T e [2]
(i) 7x+11=26—3x
X S [2]
(b) Solve the simultaneous equations.
You must show all your working.
Sx+3y=-—15
3x+5y=-17
X T e
Y T e (4]
(¢) Solve the inequality.
[2x+1|>9
............................................ [4]
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CHAPTER 2. ALGEBRA

04. 0607_s24 qp_41 Q: 10

v varies inversely as the square root of (x+1).
y = 18 when x = 3.

(a) (i) Find the value of y when x = 8.

D T e [3]
(ii) Find the value of x when y = 1.5.
X T e [2]
(b) w varies directly as the square root of (x+1).
w =18 when x = 3.
Find the value of y/wy.
T = e 3]
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05. 0607_s24 qp_ 42 Q: 7

(a) Solve 63 =8(3—-2a).

A= et [3]
(b) Solve the simultaneous equations.
You must show all your working.
p___35
379712
a_7
2p+ =%
P o ettt et re s
G = e [3]
(¢) (i) Factorise 2 —c—56.
................................................. [2]
(i) Solve ¢*—c—56=0.
C= e OFC = ieereerrennnn [1]
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CHAPTER 2. ALGEBRA

06. 0607_s24 qp_ 42 Q: 11
(a) Simplify.
9x? —4y?
9x? — 6xy

................................................. [3]
5 7
b) 33772
(i) Show that 4x*>—41x+65=0.
(3]
(ii) Solve R - 2, giving your answers correct to 2 decimal places
2x—3 4—x ’ '
You must show all your working.
X= iiiiiiieeeenn OFTX = iviciiiieeeennen, [4]

Powered by Acel GCSE 8



07. 0607 _s24 qp_43 Q: 9
(a) Solve.

() 2x+3=1-5x

X = e [2]
(i) |x+3|=2
................................................ [2]
(b) Factorise completely.
63y —3x%)3
................................................. [2]
(c) Write ﬁ - xfzs as a single fraction in its simplest form.

(d) Solve 2x*+3x=7.
You must show all your working and give your answers correct to 2 decimal places.
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08. 0607_m23 qp 42 Q:5

(a) X=34+5B

Work out the value of B when X =48 and 4 = 4.

(b) Solve 6(1—2x)=2+4(x—1).

CHAPTER 2. ALGEBRA

B = e [2]
X e [3]
X D e, [3]
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(d) Solve 4log2—2logx+log4=2.

You must show your working.

X T e (4]
(e) Solve x=16—6x>.
Give your answers correct to 2 decimal places.
................................................. [3]
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CHAPTER 2. ALGEBRA

09. 0607_m23 qp_ 42 Q: 7

y varies inversely as the cube root of x.
y =10 when x = 8.

(a) Find y in terms of x.

(b) Find the value of x when y = 8.

(¢) w varies as the square of y.
w =18 when y = 3.

Find w in terms of x.
Give your answer in the form w = px?, where p and ¢ are constants.
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10. 0607 _s23_qp_41 Q: 8

(a) The cost of a television is $7 and the cost of a computer is $c.
The total cost of 2 televisions and 1 computer is $1470.
The total cost of 3 televisions and 2 computers is $2480.

Use simultaneous equations to find the cost of a television.
You must show all your working.

(b) Jono spends $9.69 on bags of potatoes.

When the cost of a bag is x cents he can buy 2 more bags than when the cost of a bag is

(x+6) cents.

(i) Show that x?+6x—2907 = 0.
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(ii) Solve the equation x*+6x—2907 = 0.

CHAPTER 2. ALGEBRA
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11. 0607_s23 _qp_ 42 Q:1

For each of these sequences, find the next term and an expression for the nth term.

(@ 17 14 11 8 5

NEXTIEIM ..ot
nthterm ... [3]
1 2 3 4 5
®3 3 7 35 %
NEXt LEIM ..oooviiiiiieece e
nthterm ... [2]
¢ 4 8 16 32 64
NeXt terM ...
nthterm ... [3]
da -2 5 24 61 122
NEXE LM ..o
pthterm ..., [3]
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CHAPTER 2. ALGEBRA

12. 0607 _s23_qp_42 Q: 6

y
A
9_
—I6 0 é= *
9.
2
X" +3x
() ==+ 1)
(a) On the diagram sketch the graph of y = f(x) for values of x between —6 and 6. [3]

(b) Write down the equations of the asymptotes parallel to the y-axis.

(¢) Find the zeros of the graph of y = f(x).
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(d) gx)=x-3

(i) On the diagram sketch the graph of y = g(x) for —6 <x <6. [1]
(ii) Use your graphs to solve f(x) = g(x).
.............................................................................. [3]
(iii) Solve g(x) > f(x).
............................................................................................................................................. [3]
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13. 0607_s23 _qp_42 Q: 10
(a) Simplify.

CHAPTER 2. ALGEBRA

3x—5y+4x—6y
................................................. [2]
(b) Expand.
x(x+2)
................................................. [1]
(¢) Factorise.
10ab + 8ac—15b* — 12bc
................................................. [2]
2 5 _
G ey B
(i) Show that 6x*—7x+2=0.
[4]
(i) Solve 6x*—7x+2=0.
You must show all your working.
X= i, OF X = oo, [3]
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14. 0607 _s23_qp_43 Q: 6

(a) Solve.
Tx—5=3x+13
X =
(b) Solve.
4(2x—3)=3(1—2x)
X =
(¢) Solve.
3x+2 2
8  3x+2
X =
(d) Solve.
1—2x" = 5x—1
Give your answer correct to two decimal places.
X =
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CHAPTER 2. ALGEBRA
(e) logx =1+4logy

Find x in terms of y.

(f) There are 12 balls in a bag, n of them are blue.
A ball 1s taken from the bag at random and replaced.
The probability that the ball is blue is p.

6 more blue balls are added to the bag.
A ball is taken from the bag at random.
The probability that this ball is blue is 2p.

Find the value of p.
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15. 0607_s23_qp_43 Q: 8

(a) Solve the simultaneous equations.
Sx—4y =13
3x+2y=—1

You must show all your working.

X T e
Y S e (3]
— _ 1
(b) f(x) =3x+1 g(x)—zx_3 , x#1.5
(i) Find f(—2).
................................................. (1]
(i) Find f(f(x)) , giving your answer in its simplest form.
................................................. 2]
i) Solve g(f(x)=1.
X T e [3]
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CHAPTER 2. ALGEBRA

16. 0607_w23_qp_41 Q: 10

(a) Simplify.

. k¢t

(@) 253
................................................. [1]

e U 2Uu

(ll) 7 + ﬁ
................................................. [2]

(b) Simplify.
x> —x—42
2x* —98
................................................. [4]
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(¢) Write as a single fraction in its simplest form.

g—1 2
gr1 5 T4
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CHAPTER 2. ALGEBRA

17. 0607 _w23 qp_42 Q:3
y 1s inversely proportional to the square of (x+1).
(a) Whenx=35,y=1

Find y in terms of x.

Y T e [2]
(b) Find y when x = 3.

Y T s [2]
(¢) Find the value of x when y = (x+1).

P— |,  EE [3]
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18. 0607 _w23 qp_ 42 Q:5

(a)

\

(i) On the diagram sketch the lines y :—%x+3, 2y=x+5 and y=x for—-6<x<7.
[4]
(i) Show, by shading, the region that satisfies these inequalities.

yE—gx+3 2p<x+s y>x 2]
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CHAPTER 2. ALGEBRA

(b)
A
9 -
T >
-1 0 47 "
— ]O_
f(x) = (x—2)> —5x+12 for -1 <x < 4.7
(i) On the diagram, sketch the graph of y = f(x). [2]
(i) Write down the coordinates of the local maximum.
o - W - s s ) [2]
(iii) The equation (x—2)> —5x+12 = k has exactly 2 solutions.
Find the values of £.
k= . ork= ... 2]
(iv) g(x)=—(x—1)?* for—1<x<47
On the diagram, sketch the graph of y = g(x). [2]
(v) Solve f(x) = g(x).
X e [1]
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19. 0607 w23 _qp_ 43 Q:4

4I_>

40

i40_

f(x) =2 =3x2—12x+7 for -3<x<4

(a) Sketch the graph of y = f(x). [2]
(b) Solve f(x) =0.
.......................................................................................................................... [3]
(¢) Find the values of & for which f(x) = k& has exactly two solutions.
= OF K= e [2]
(d) Find the range of values of x for which the gradient of f(x) is negative.
................................................ [2]
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CHAPTER 2. ALGEBRA

20. 0607 w23 qp_ 43 Q:8
(@ v=u+tat

Find v when u = 60,a =—32 and ¢ = 3.

VS e [2]
(b) Solve.
(i) 6x+2=9—4x
X T e [2]
(i) |2x—3|=7
................................................. [3]
(¢) Solve by factorisation.
3> —1lx+6=0
X = e OF X = oo [2]
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ax+3b

(d) Rearrange y= 5, o make x the subject.
X S e [3]
(e) Simplify.
ax—2bx+3ay—6by
x*— 9y2
................................................. [4]
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CHAPTER 2. ALGEBRA

21. 0607 _s15_qp 42 Q:7

(a) On the grid, show clearly the region defined by these inequalities.
x=z-—1 y=2 y=22x—3 3x+ 5y <30 [71
(b) Use your diagram to estimate
(i) the greatest value of y in the region,
Answer(B)(1) ovvvveeeeeiereieeieecieeeee s sseesesssessennens 1]
(ii) the greatest value of x + y in the region.

AnRSWeEr(B)(11) .cecveeeeieeeeeiieeeceeeieeeeeeeee e eeee e eneeenes |1
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22.0607_wl19 qp 41 Q:9

(a) Lionel runs 10.6km in 94 minutes.

Calculate his average speed in km/h.

............................................ km/h [2]
(b) Monika walks 2km at a speed of 4km/h and then 3 km at a speed of 3 km/h.
Calculate Monika’s overall average speed.
............................................ km/h [3]
(c) A train is travelling at v metres per second.
Find an expression, in terms of v, for the speed of the train in kilometres per hour,
Give your answer in its simplest form.
............................................ km/h [2]
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CHAPTER 2. ALGEBRA
(d) (i) A cartravels 50km at xkm/h and then 80km at (x+ 10) km/h.

Find an expression, in terms of x, for the total time taken, 7 hours.
Give your answer as a single fraction, in its simplest form.

T = e h [3]
(ii) When 7 = 2, show that x*—55x—250 = 0.
(2]
(iii) When 7" = 2, find the value of x.
X = e [3]
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23.0607_s16_qp_ 41 Q:2

The frequency of a radio wave, f, is inversely proportional to the wavelength, L metres.
A radio station broadcasts on a frequency of 93.7 and a wavelength of 3.2m.

(a) Find a formula for £, in terms of L, writing any constants correct to 3 significant figures.

T [3]
(b) Chat Radio broadcasts with a wavelength of 2.8 m.
Find the frequency of Chat Radio.
................................................................. [1]
(c) Allsports Radio broadcasts with a frequency of 0.35 .
Find the wavelength of Allsports Radio.
.............................................................. m [2]
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CHAPTER 2. ALGEBRA

24.0607_s16_qp_43 Q:3

y is directly proportional to (x+ 1)3 .
y =32 when x = 3.

(a) Find the value of y when x = 4.

B T ettt es e e [3]
(b) Find the value of x when y = 13.5 .

X T ettt ea et ene e [2]
(¢) Find x in terms of y.

X T ettt [3]
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25.0607_s15_qp_ 41 Q:14

In this question all measurements are in metres.

A rectangular garden has length p and width g.
The garden is divided into 3 sections as shown in the diagram.

2
3}’

q Vegetables

=

Flowers

Grass

p

(a) Write down an expression, in terms of p and g, for the area for flowers.

Answer(a) ....oooococvieiiiieeee,

(b) Show that x = %p.
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CHAPTER 2. ALGEBRA

(c) Find an expression, in terms of p and ¢, for the area for grass.
Give your answer in its simplest form.

ARSWEF(C) ettt m? [2]
(d) Find the ratio area for vegetables : area for grass .
ARSWEF(A) oot T e [2]
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26.0607_w19 qp 42 Q: 4

(a) Solve the following equations.

@) 2x—-3 =—11
. 36 _
i =4
(iii) 6x+13 =17 —2x

(b) Solve the simultancous equations.

You must show all your working.

X T s [2]
X T et [2]
X T s [2]
Sx+3y=-19
3x+5v =-21
X T e
T ettt (4]
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CHAPTER 2. ALGEBRA

27.0607_s17_qp_42 Q:6

(a) (i) x1isproportional to v.

Write down an expression for x in terms of v and a constant c.

(i) v is proportional to v7.

Write down an expression for y in terms of v and a constant £.

(i) d=x+y

Write down an expression for d in terms of v, ¢ and £.

(b) The table shows two values of v and the corresponding values of d.

v d
12 750
20 2050

Using your answer to part (a)(iii),

(i) show that 125 = 2¢ + 24k,

(1]

(ii) write down a second equation connecting ¢ and k.
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(c) Solve the simultancous equations in part (b) to find the value of ¢ and the value of k.

G s
= e [3]
(d) Find the value of d when v = 40.
A= oo s [2]
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CHAPTER 2. ALGEBRA

28.0607 w17 qp 43 Q:11

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

3x—2y=11
4x—5y =10

(b) Use your answers to part (a) to solve the simultancous equations.
3a—2b=22
da—5b=20

(¢) (i) Useyouranswers to part (a) to find the exact answers to these simultaneous equations.
3x107 -2x107 =11
4%x107 -=5%107 =10

(ii) Find the value of p+gq.
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29. 0607 w16 qp 42 Q:7

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

3x +4y=-8
Sx —6y =—7

X T e
P = s [4]
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CHAPTER 2. ALGEBRA

30. 0607 _s15_qp_ 41 Q:2

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

5x—-2y=11.5
4x+3y=0
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31.0607_s20 qp_41 Q:5

(a) Expand the brackets and simplify.

) S2-p)—3G3+2p)

.................................................. [2]
(i) (Tg—2h)(Bg+11h)
.................................................. [3]
(b) Factorise completely.
i) 2xH° —4x?
.................................................. [2]
(i) 497 —9?
.................................................. [2]
(iii) 6d°+d—2
.................................................. [2]
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CHAPTER 2. ALGEBRA

32.0607_wl6_qp_41 Q: 10
(a) Solve.

Tx+2=11

X T e [2]
(b) Write as a single fraction, in its simplest form.
x+1  x—1
2 T3
.................................................... [2]
() Simplify the following.
82
M 53
4x7y
.................................................... [2]
2
- x =9
iy —X —2
) x?—2x—3
.................................................... [4]
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33.0607_wl5s_qp_41 Q:11

(a) Cakes cost x cents each and drinks cost y cents each.

(b)

2 cakes and 1 drink cost $1.57 .
1 cake and 3 drinks cost $2.96 .

Find the total cost of 3 cakes and 2 drinks.
Give your answer in dollars.

ARSWEI(A)F oo e [6]
A child’s train ticket costs $x.
An adult’s train ticket costs $(x + 5).
Claudia buys 11 tickets.
She spends $24 on children’s tickets and $24 on adults’ tickets.

‘Write down an equation in x and solve it to find the cost of a child’s ticket.

ARSWEF(B) S oo [4]

Powered by Acel GCSE 45



CHAPTER 2. ALGEBRA

34.0607_wl15_qp_42 Q: 14

A fraction P has denominator x.
The numerator of the fraction is 3 less than the denominator.

(a) Write down fraction P in terms of x.

ABSWEF(@) ..t [1]
(b) The numerator and the denominator of fraction P are each increased by 3 to give fraction Q.

Write down fraction Q in terms of x.

ARSWEF (D) covvieeeeieeeeee e [1]

_ 09
© 0-P=75

(i) Write down an equation in x and show that it simplifies to x* +3x—40=0.

(3]
(ii) Solve the equation x2+3x—40=0.
Answer(c)(1) X = oo OF X = oo [2]
(iii) Write down the original fraction, P.
ARSWEF(CIIT) oottt [1]
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35.0607_m22 qgp 42 Q:6

In this question all lengths are in centimetres.

NOT TO
1 SCALE

Sx+1 13— x

The area of the larger rectangle is 84 cm? greater than the area of the smaller rectangle.

(a) Show that 5x>+2x—88 =0.

[4]
(b) Factorise 5x° +2x—88.
................................................. [2]
(c) Find the area of the smaller rectangle.
......................................... cm?® [2]
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CHAPTER 2. ALGEBRA

36. 0607 _s21 qp 42 Q:7

Roisin drives 250 km.
She drives the first 200km at an average speed of x km/h.

(a) Write down an expression for the time, in hours, it takes to drive the 200 km.

(b) For the remainder of the journey, Roisin is in heavy traftic and her average speed is 40km/h less
than for the first 200 km.

The total time for the journey is 3% hours.

Show that 7x* —780x+ 16000 = 0.

[4]

(c) Solve the equation 7x% —780x+ 16000 = 0 to find the time taken to travel the first 200km.
Give your answer in hours and minutes correct to the nearest minute.
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37.0607_w2l_qp_41 Q:9

A
4 B
NOT TO
SCALE
7 7 >

The equation of the circle is  x* + % = 16.
The equation of the straight line is  y = 3x+ 1.
The line crosses the circle at the points 4 and 5.

(a) Use substitution to show that the x-coordinates of the points 4 and B satisfy the
equation 10x” + 6x—15 = 0.

[3]
(b) Solve the equation 10x*+ 6x—15 =0 to find the coordinates of the points 4 and B.
Show your working and give your answers correct to 2 decimal places.
A (e s e )
B (i, e ) [4]
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CHAPTER 2. ALGEBRA

38.0607_w2l_qp_42 Q:7

(a) The cost of a newspaper is $p.
The cost of a magazine is $m.

The total cost of 3 newspapers and 5 magazines is $13.30 .
The total cost of 1 newspaper and 7 magazines 1s $15.90 .

Find the value of p and the value of m.
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(b)

2x—1

The area of the rectangle is equal to the area of the square.

Find the value of x.

NOTTO
SCALE
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CHAPTER 2. ALGEBRA

39.0607_w20_qp_41 Q:3

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

2x+5y=-12
Tx—3y =-1

X T e
P T e [4]
(b) Solve (4x—1)(2x+3)=-5.
You must show all your working.
X = e OF X = .o [5]
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40.0607_w20_qp_43 Q:7

(@) (i) Factorise a”—b>.

(i)

a NOTTO
b SCALE

The diagram shows two squares.
The difference between the areas of the squares 1s 7.41 cm?,
The difference between the lengths of the sides of the squares is 1.3 cm.

Find the area of the larger square.
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CHAPTER 2. ALGEBRA

(b) (i) Factorise x*>—5x—24.

................................................. [2]
(i)
NOT TO
(c+ 4) y (x+13)cm B SCALE
x cm
(2.7(7 + l)Cl'Il (x + l)cm
The area of rectangle 4 is 15 cm? greater than the area of rectangle B.
Find the area of rectangle 4.
......................................... cem? [8]
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41. 0607 _s19_qp_41 Q:9

In this question all lengths are in centimetres.

x NOT TO
SCALE

15

20

The diagram shows a picture frame with three pictures.
The frame and the pictures are rectangles.

Each picture measures 20cm by 15cm.
The width of the borders between each picture and between each picture and the frame are all xcm.

The total area of the frame is 2208 cm?.

(a) Show that 4x? +85x—654 = 0.

[3]

(b) Solve the equation 4x” +85x—654 = 0.
You must show all your working.
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CHAPTER 2. ALGEBRA

(c) Find the dimensions of the picture frame.
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42.0607_s19_qp_ 42 Q: 10
(a) Amy buys 3 pencils and 1 ruler and pays 67 cents.
Ben buys 2 pencils and 3 rulers and pays 96 cents.

Find the cost of 1 pencil and the cost of 1 ruler.
You must show all your working.

Pencil .ocoovviiieiieece cents
Ruler ..o cents [5]
(b) In this part, all measurements are in centimetres.
NOTTO
SCALE
[ ] []
x—4
[ 1 []
Sx
vy +3

The area of the triangle is the same as the area of the rectangle.

(i) Show that 3x*—10x—48 = 0.

(4]
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CHAPTER 2. ALGEBRA

(i) Factorise 3x—10x—48.

(iii) Find the area of the triangle.
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43.0607_wl9 qp 42 Q:7
(a) () Factorise 2x°—11x—6.

.................................................... [2]
(i) Using your answer to part (i), solve 2x* —11x—6 < 0.

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

(b) Solve the equation 3’ —x—5=0.
Give your answers correct to 2 decimal places.
You must show all your working.
X = erieees OFX = oo [3]
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CHAPTER 2. ALGEBRA

44,0607 w19 qp 43 Q:10
All lengths in this question are in metres and all areas are in square metres.

2x+3

NOT TO
SCALE

The length of this rectangle is (2x+ 3) and the area is 840.

(a) Write down an expression, in terms of x, for the width of the rectangle.

.................................................... [1]
(b) The perimeter of the rectangle is 118.
Show that 2x* —53x+336 = 0.
(3]
(¢) Solve the equation 2x* —53x+336 = 0.
Show all your working.
X = e OF oo [3]
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(d) Find the length and the width of the rectangle.
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CHAPTER 2. ALGEBRA
45.0607_s18 qp_43 Q: 10

Isabel drives from Geneva to Rome, a distance of 930km.
Her average speed is xkm/h.

(a) Write down an expression, in terms of x, for the time, in hours, the journey takes.

................................................ h[1]
(b) She returns from Rome to Geneva along the same route at an average speed of (x + 5) km/h.
The journey takes % hour less than the journey from Geneva to Rome.
(i) Write down an equation, in terms of x, and show that it simplifies to
x? 4+ 5x—9300 = 0.
(3]
(ii) Solve this equation.
Give your answers correct to 1 decimal place.
X T e OF X = i [3]
(iii) Find the time taken for the journey from Rome to Geneva in hours and minutes.
........................... hoeereeeieieeeee. min [ 2]
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46.0607_w18 qp 41 Q:1

(a) Solve the following equations.

(i) 12-x=4
X S e (1]
(ii) 9x—4 =6x+8
X = oot 2]
(iii) 2459
X S e 2]
() (@) Solve 6x*—5x+1=0.
X = e OF X teiieeeeeaens [3]

(ii) Use your answer to part (b)(i) to solve

6sin‘x—5Ssinx+1 =0 for 0°<x<90°.
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47. 0607 _s17 _qp_41 Q:11

Vito lives in Sicily.

Table A shows the distances, in km, between different towns.

Table B shows the average speed, in kmv/h, that Vito drives his car between towns.

Table A (distances, in km)

CHAPTER 2. ALGEBRA

Agrigento Catania Messina Palermo Trapani
Agrigento 175 275 155 170
Catania 175 100 215 325
Messina 275 100 225 330
Palermo 155 215 225 110
Trapani 170 325 330 110
Table B (average speeds, in km/h)
Agrigento Catania Messina Palermo Trapani
Agrigento 90 110 75 100
Catania 920 120 95 90 +x
Messina 110 120 105 80
Palermo 75 95 105 30+2x
Trapani 100 90 +x 80 30+ 2x
(a) (i) Write down the distance from Agrigento to Messina.
............................................... km [1]
(ii) Find the time taken for Vito to drive from Agrigento to Messina.
........................................... hours [2]
(b) On another day, Vito drives from Agrigento to Trapani.
He arrives at Trapani at 1042.
At what time did he leave Agrigento?
.................................................... [3]
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@

One day Vito drives from Catania to Palermo.
Vito’s car uses fuel at the rate of 12.5km/litre.
The cost of fuel is 1.432 euros per litre.

Find the cost of this journey.

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

The time for Vito to drive from Catania to Trapani is 1% hours longer than the time for Vito to drive
from Palermo to Trapani.

(i) Show that x% —75x+1400 = 0.

(3]

(ii) Find the two possible average speeds that Vito drives from Catania to Trapani.

R <2 A K]
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48.0607 w17 qp_43 Q: 10
(a) Solve the equation 4x* =12 —3x .

Give your answers correct to 2 decimal places.
You must show all your working.

X = e OF X = e [4]
(b) Solve the inequality 4x* > 12 —3x .
.................................................... 2]
(¢) Solve the inequality 4x* +5<12—3x .
.................................................... [4]
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49. 0607 _s16_qp 43 Q:2

(a) Factorise.

(b) Solve the inequality.

(c) Solve the equation.

3x2—10x—8

3 —10x—8 < 0

3sin’x—10sinx—8 =0 for 0° < x < 360°
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50. 0607_w16_qp_ 43 Q:9

Justine travels 760 km in her car.
(a) Justine’s average speed for the journey is 77 km/h.

Calculate the time Justine takes to complete the journey.
Give your answer in hours and minutes correct to the nearest minute.

(b) Justine travels 270km on main roads and 490km on autoroutes.
On main roads her car travels x km on each litre of fuel.
On autoroutes her car travels (x +4) km on each litre of fuel.

(i) Write down an expression, in terms of x, for the fuel that Justine’s car uses on main roads on this
journey.

ceeeereeneenn L1trES [1]
(ii) Altogether Justine’s car uses 62 litres of fuel for the whole journey.

Write down an equation in x and show that it simplifies to  31x* —256x — 540 = 0.

[3]
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(iii) Solve the equation 31x% —256x—540 = 0 to find the distance Justine’s car travels on 1 litre of
fuel on autoroutes.
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51. 0607 _s15 qp_ 41 Q:13

In this question all lengths are in centimetres.

6x+1 NOT TO
SCALE

S5x+4

(a) Write down a quadratic equation, in terms of x, and show that it simplifies to

Tx2 = 24x— 16 = 0.

[3]

(b) Factorise  7x>—24x—16.

ANSWET(D) wovveveviiieeci et [2]

Powered by Acel GCSE 70



(c) Show that the area of the triangle is 84 cm?.

[2]
(d) The area of this rectangle is equal to the area of the triangle.
+2
Find the value of y. Y
NOT TO
SCALE
J)
ARSWEF(A) P = oo [4]
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52. 0607 _s21 qp_ 41 Q:3

Find the next term and the nth term in each of the following sequences.

(@) 13, 18, 23, 28, 33,

NEXLLEIM = o
nthterm = ..., [3]
(b) 797 46:\ 71: 6: 15:
NEXLIEITI = oo e e ans
nthterm = ..o [3]
(c) 1089, 2178, 3267, 4356, 5445,
NEXT eI = e eaans
nthterm = ... [2]
(a 2, 4, 8 -16, 32,
NEXE TEITIL = i an e
nthterm = ..., [3]
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53.0607_w2l_qp 41 Q:7

nn+1)2n+1)

(a) The nth term of a sequence is 3

Find the first three terms of this sequence.

.................  weereeeneaneeene 5 eeeeeeneeneennes | 2]
(b) For each of the following sequences:
* find the next two terms
* find an expression for the nth term.
(i 11 8 5 2
Next two terms ......eeeeeeeeenenenen. ) rerrre e —————
pthterm ..o [3]
(i) -2 -2 0 4 10 18
Next two terms ....................... - W
rthterm ... [3]
(iii) 3 5 9 17 33
Next two terms ......eeeeeeeeenennnen. ) rrerere e ea—————
pthterm ..o [3]
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54. 0607 _s20 _qp_ 41 Q:4

Find the »th term of each sequence.

(a) 16, 25, 36, 49, 64,

.................................................. [2]
(b) 3, 10, 29, 66, 127,

.................................................. 2]
(©) 64, 32, 16, 8, 4,

.................................................. [2]
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55. 0607_w20 qp_42 Q:10

v 1s inversely proportional to the square root of x.

When x =25, y=4.

(a) Findy in terms of x.

(b) Find y when x = 0.25 .

(¢) Findx when y = 5.

(d) zis proportional to y+2.
When x =4, z = 84.

Find z in terms of x.

L 2]
P e [1]
X T e 2]
ZS oo eeesennn [3]
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CHAPTER 2. ALGEBRA

56. 0607 _s19 qp_41 Q:12

Here is a sequence of patterns made using identical regular hexagons.

Pattern 1 Pattern 2 Pattern 3 Pattern 4

O

Pattern number 1 2 3 4 5 6
Number of
white hexagons 1 I 13 13
Number of grey 0 6 6 24
hexagons
Total number of 1 7 19 37 61
hexagons
(a) Complete the table for Pattern 5 and Pattern 6. [5]

(b) The nth term of the sequence for the total number of hexagons is 3n” +pn+q.

Find the value of p and the value of g.
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57.0607_s19 qp 42 Q:8

Find the nth term of each sequence.

(a) 7, 14, 21, 28,
- [1]
(b) 10, 7, 4, 1,
2]
(c) 8, 16, 32, 64,
2]
(@) 2, 6, 12, 20,
- [2]
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58. 0607 s18_qp 43 Q:9

L] | |

Pattern 1 Pattern 2 Pattern 3 Pattern 4

(a) Complete the table for the sequence of patterns above.

Pattern number 1 2 3 - 5 6
Number of grey tiles 1 1 9 9
Number of white tiles 0 4 4 16
Total number of tiles 1 5 13
[3]
(b) Find the number of each colour of tiles in
(i) Pattern 15,
GIEY oo
WHIE .ot 2]
(ii) Pattern 20.
GIEY oo
WHILE .o 2]
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(¢) Find an expression, in terms of #, for the total number of tiles in Pattern ».
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59. 0607_wi18 qp 41 Q:7

(a) Find an expression for the nth term for each of these sequences.

(i) 80, 77, 74, 71,
.................................................... [2]
(ii) 128, 64, 32, 16,
.................................................... [2]
(b) The nth term of a sequence is »n* — 1.
Find the first four terms of this sequence.
................ 5 eeeeneeeanene  eeeeseenanenne s aeeneeeeneeennes | 2]
(¢) The nth term of a sequence is |7 —3] .
Find the first four terms of this sequence.
................ e W e [2]
(d) The nth term of a sequence is  »n* +n+41.
(i) Find the first three terms of this sequence.
................ s eerereenrenee y eeneeeeenenns [2]
(ii) Show that when » = 41 the number in this sequence is not prime.
(1]

Powered by Acel GCSE 80



60. 0607 _s17 _qp_ 41 Q:1

(a) Find the next term and the »th term in each of the following sequences.

i 4, 8 12, 16, 20,

next term =

PIEIM = oot [2]
(ii) _17 _37 _57 _77 _97
NEXTICIIN = Lot
PRTEIM = Lo, [3]
(i) 3, 12, 27, 48, 75,
NEXLIEIIN = .o,
PIIETM = oo [3]
iv) 1, 8, 27, 64, 125,
NEXTIETMN = L.
AIEIM = oo 2]
(b) Use your answers to part (a), to find the next term and the »th term in the following sequence.
7, 25, 61, 121, 211,
NCXLICIIN = Loiiiiiiiiiiiiii s
PRTEIM = (oot [3]
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61.0607_wl7_qp_41 Q:3

(a) The nth term of a sequence is n* + 3n.

Find the first four terms of this sequence.

(b) These are the first four terms of another sequence.
5 7 9 11

(i) Write down the next two terms.

(ii) Find the nth term of this sequence.

(c) Using the sequences in part (a) and part (b), or otherwise, find the »nth term of this sequence.
14, 24, 36, 50,

Write your answer as simply as possible.
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62.0607_w17_qp_42 Q:1

(a) These are the first four terms of a sequence.

27 20 13 6
(i) Write down the next two terms.
....................... — )] |
(ii) Find the nth term.
.................................................... [2]
(b) These are the first four terms of another sequence.
8 16 32 64
(i) Write down the next two terms.
....................... — ]|
(ii) Find the nth term.
.................................................... [2]
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CHAPTER 2. ALGEBRA
63.0607 _s16_qp_41 Q:6
(a) These are the first four terms of a sequence.
5 8 11 14

Write down an expression in terms of # for the nth term, s, , of the sequence.

A2
(b) The nth term, ¢, , of another sequence is 21" +n—6.

Write down the first four terms of this sequence.

() The nth term of a third sequence, « , is given by

t
u =—"=
noop+2°

Find an expression for u, , in terms of », giving your answer in its simplest form.

(d) The nth term of a fourth sequence is givenby s, +u_ .

Is 501 a term of this fourth sequence?
Give your reasons.
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64. 0607 _s16_qp 42 Q: 12
(a) Find the nth term of the sequence.

1 8 27 64 125

2 2 2 b

.................................................................. [1]
(b) (i) Find the next term in the sequence.
2, 12, 36, 80, 150, 252,
.................................................................. [2]
(ii) Find the nth term of the sequence.
2, 12, 36, 80, 150, 252,
.................................................................. [2]
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CHAPTER 2. ALGEBRA

65. 0607 w16 qp_ 42 Q:11

Find the next term and the »th term in each of these sequences.

@@ 1, 8, 27, 64, 125, ..

NEXT IEIM =i
A TEIM = [2]
(b) 3, 7, 13, 21, 31,
NeEXt eI = o,
P term = .o [4]
() -2, 1, 14, 43, 94, ..
N A U=, ' 1 RN
P term = .o [4]
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66. 0607 _s15_qp_43 Q:6
(a) (i) Find an expression for the nth term of this sequence.

2, 6 10, 14,

2

ABSWEF(A)(1) woevvereeiiieeeieiece e [2]
(ii) Use your answer to part (a)(i) to find an expression for #, the nth term of this sequence.

2x10%, 6x10°, 10x10*  14x10°,

ANSWer(@)(11) U = ocoeeeeeeeeeeeeeeeeeee e [1]

(b) The nth term, 7, of another sequence, is given by # = 2 x 10© 27

(i) Write down the first 4 terms in this sequence, giving your answers in standard form.

Answer(B)(1) ovceeveevveeeieiieienn, s ereerenrereesllienieneennns sffloreeneensneeniersenaraerseens
(ii) Using your answer to part (a)(ii), find and simplify an expression for %

ANSWEF(B)(A1) e [3]
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67.0607_wl5_qp_42 Q:5

Find the next term and the »th term in each of the following sequences.

@ 27, 20, 13, 6, -1,

(b) 1024, 512, 256, 128, 64, ..
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68. 0607 _m22 qgp 42 Q:5
(a) (i) Expand and simplify (2x+ 3)2.

(ii) The equation 4x* +12x+5=0 can be written as (2Jc+3)2 =k.

Find the value of .

(iii) Use your answer to part(ii) to solve the equation 4%+ 12x+5 =0.
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CHAPTER 2. ALGEBRA

(b) x varies inversely as the square root of (w— 1).
When w=10,x = 2.

(i) Find x in terms of w.

X T e [2]
(i) Find x when w =3.25 .

X T e [1]
(iii) Find w in terms of x.

W S ettt [3]
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69. 0607 _m21 gp 42 Q:6

(a) v isinversely proportional to the square of x.
(i) When x=2, y=8.

Find y in terms of x.

B T e [2]
(ii) Find the value of y when x = 4.
P e [1]
(iii) Find the value of x when y = 128.
D S [2]
(b) r1s directly proportional to the cube of (p + 1) .
When p=1, r=16.
Find the value of » when p = 4.
T o s [3]
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70. 0607 _s21 qp 42 Q:8
(a) v isinversely proportional to the square root of x.
When x =25,y =0.05.

‘

(i) Show that y =

4

oy

CHAPTER 2. ALGEBRA

2]
(ii) Find y whenx =29.
................................................. [1]
(iii) Findx in terms of y.
X T ettt [2]
(iv) Find x when y = %
................................................. [1]
(b) b is inversely proportional to a°.
Whena=P, b =24,
Find » when a = 2P.
................................................. [2]
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71.0607_w2l_qp_42 Q:9
(a) Complete the table for each sequence.

Sequence Istterm | 2ndterm | 3rdterm | 4thterm | Sthterm nth term
A 7 5 3 1
B 16 25 36 49
1
C ~ 1 2 4
2
[9]
(b) yocL and zocy’.
Vx
When x =36, y =2 and z = 24.
Find z in terms of x.
SR UURTRSR (4]
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CHAPTER 2. ALGEBRA

72.0607_w2l_qp 43 Q:7

v varies inversely as the square of x.
y =35 when x = 3.

(a) (i) Findy in terms of x.

B T et [2]
(i) Find the value of x when y = 20.
X S e [2]
(b) =z varies directly as the square root of y.
z=12 when y = 9.
Use your answer to part (a)(i) to find z in terms of x.
Z T et [3]
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73.0607_s19 qp_41 Q:6

y is inversely proportional to vx.
When x =9, y=6.

(a) (i) Find an equation connecting x and y.

(ii) Calculate y when x = 30.

(iii) Calculate x when y = 15.

(b) For the three variables x, y and z, zis also proportional to (y+5).

When x =9, z=33.

Find an equation connecting x and z.
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CHAPTER 2. ALGEBRA

74. 0607 _s19 qp_43 Q:12

(a) y varies directly as the square root of (x + 1).
y =8 whenx = 24.

(i) Find the value of y when x = 15.

(ii) Find the value of x when y = 16.
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(b) Find the next term in each of the following sequences.

@i 18, 13, 8, 3, -2,
.................................................... [1]
@) 3, 6, 11, 18, 27,
.................................................... [1]
(iii) —1000, 100, -10, 1,
.................................................... [1]
(ivy 0, 0, 0, 6 24, 60,
.................................................... 2]
Powered by Acel GCSE 97



75.0607_s18_qp_42 Q:3

(a) y varies directly as the square root of x.

y =32 whenx = 16.

(i) Find y in terms of x.

(ii) Find the value of y when x = 4.

(iii) Find x in terms of y.

(b) p varies inversely as g+ 2.
p=3wheng=2.

Find the value of p when g = 4.

CHAPTER 2. ALGEBRA

B e [2]
B e [1]
X e 2]
D e 3]
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76.0607_wl8 qp_ 42 Q:4

(a) y varies directly as the square of (x + 2).
When x = 3, y = 100.

(i) Find an equation connecting x and y.

.................................................... [2]
(ii) Find the value of y when x = 18.

.................................................... [1]
(iii) Find the values of x when y = 25,

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

(b) =z varies inversely as vw.

Whenw=24,z=18.
Find the value of z when w = g

.................................................... [2]
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CHAPTER 2. ALGEBRA

77.0607_s17_qp_41 Q:6

y varies inversely as the square of x.
y =32 whenx=2.

(a) Find the value of y when x = 4.

T et [3]
(b) Find the value of x when y = 512.

XD s [2]
(¢) Findx in terms of y.

X D e [3]
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78.0607_wl6_qp_ 43 Q:12

y is inversely proportional to the square root of x.
When x =25, y=2.

(a) Findy in terms of x.

B T et 2]
(b) Find the value of x when y = 3.
.................................................... [2]
(©) z=ax"
z 1s proportional to the cube of y.
When x =4, z=500.
Find the value of a and the value of n.
L P
Fl = ottt [3]
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01. 0607_m24 ms 42 Q:2

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
4.5[0 2
(@) [0l M1 for Ax(l+8)—4.86 oe
100
(b) 296.9[0] 3 | M1 for 8 [* 5] x 4.7[0] oe
M1 for [5 %] 18 x 1.21 oe
(©)(@) 480 oe 1
x-6
(©D) | 480 480 ¢ MUY atow 284 their(iy = 36
X X— X
480(x — 6) + 480x = 36x(x — 6) oe M1 | Clearing fractions correctly (Dep on two
fractions with different algebraic
denominators)
Completion to Al
3x2 — 98x + 240 [= 0]
with no errors
Question Answer Marks Partial Marks
(c)(iii) 30 8 2 | M1 for suitable sketch of parabola with 2
3 o¢ positive solutions
or (3x —8)(x—30)=0
2
o —(C98)E(98)” —4(3)(240)
2x3
1 20 2
(©)@v) M1 for 480
their30—6
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02. 0607_m24 ms 42 Q: 11

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) x < 2.5 oe final answer 2 | M1 for 2 + 8> 7x — 3x oe
or B1 for x * 2.5 where * is=, >, <or >
(b) 3(5x + 1)(5x — 1) final answer 2 | Bl for 3(25x — 1) or (15x +3)(5x - 1)
or (15x—-3)(5x+ 1)
(©(Q) 19 cao final answer 2 | B1 for any equivalent
30x or M1 for correct use of common
denominator
204+5-6 20x+5x—6x
e.g. R > etc. oe
30x 30x
(o)1) x—b final 4 [ B3 for (x—5)(2x+3) and (x — 5)(2x + 3)
L5 |naranswer or B2 for (x — b)(2x + 3)

or for (x — 5)(2x + 3)

or B1 for x(2x + 3) — 5(2x + 3)
or 2x(x — b) + 3(x - b)

or x(2x+3)-5(2x+3)

or 2x(x —5)+3 (x-5)

or (2x + o)(x + d)

where ¢ + 2d = -7 or ¢d =-15
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03. 0607_s24 ms 41 Q: 1

Question Answer Marks Partial Marks
@) M1 for 3x =14+ 2 or x— 2 =4
3 3
(a)(i1) 15 2 | M1 for 7x +3x =26 — 11 oe or better
1.50r — oe
10
(b) Correctly equating coefficients M1
or sketch of one equation with
negative slope and y intercept
Correct method to eliminate one variable M1
or sketch of other equation with negative
slope and y intercept
If 0 scored, SC1 for answers that satisfy one
=-150e Al | cquation.
SC1 for two correct answers with no working
y=-2.50e¢ Al
(c) x>4andx <-5 4 | M2 for correct sketch showing both answers
Mark final answer or M1 for appropriate sketch of y = |2x + 1]
OR
M2 for2x+1>9ocand 2x + 1 <-9 oe
or M1 for either correct inequality or for
2x+1=9and2x+1=-9 oc
B1 for x > 4 or x < -5 Mark final answer
04. 0607_s24 ms_41 Q: 10
Question Answer Marks Partial Marks
i 12 3
(@00 M1 for y= 2 oe
Vx+1
Al for k=36
OR
M2 for 18+ 841
or M1 for 2 = Al oe
18 \V8+1
ii 575 2 their k
(@)(i) M1 for Vx+1= lel; or better
(b) 18 NFWW 3 | M1 for 18 =cx~/3+1 oe or better

their36

Vx+1

M1 for wy =their9x+1 x oe
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05. 0607_s24 ms 42 Q: 7

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
3| Blfor[63=]24-16
@ —% oe or —2.44 orl ] ‘
M1 for their 16a = their 24 — 63 oe or better
(b) Correctly equating coefficients M1 | Allow 1 arithmetic slip
Correct method to eliminate M1 | Allow 1 further arithmetic slip
one variable
1 B1 | If 0 scored, SC1 for answers that satisfy one
p=1 B oe equation
1
=]—— oe
lg=1 2
(©)(@1) (c+7)(c—8) oe 2 | Bl for (c+a)(c+b)
where ab=-56 ora + b =-1
or c(c+7)—8(c+7) or c(c—8)+7(c—8)
(c)i) | -7,8 1 | FT their (i)
06, 0607_s24_ms_42 Q: 11
Question Answer Marks Partial Marks
(a) 3x+2y 1+2y final 3 | Bl for 3x+2p)(3x—-2y) isw
3x gy AT answer BI for 3x(3x - 2y) isw
Question Answer Marks Partial Marks
(b)(1) 5(4—x)-7(2x-3)=2(2x-3)(4—x) M1 | Correctly clearing fractions
or better
[(2x—3)(4—x)] =8x—12-2x" +3x Bl
or
2[(2x-3)(4—x)|=16x—24—4x" + 6x
Leading to 4x* —41x+65 =0 with no Al
€rTors or omissions
(b)) —(—41) £+/(—41)* —4x 4% 65 M2 | M1 for \J(=41)* =4 x4x65 or
2x4 —(—4l)+or—/p
or sketch with both answers indicated 2)(4\/_
or suitable sketch which would lead to answers
1.96, 8.29 cao B2 | B1 for each

or for 1.960... and 8.289 to 8.290
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07. 0607_s24 ms 43 Q: 9

Question Answer Marks Partial Marks
(a)(1) 2 2 | M1 for 2x + 5x =1 -3 or better
7
(@) | -5 2 | B1 for each
-1 or M1 forx+3==+2
(b) 3x%*(2x — y) Final answer 2 | B1 for correctly extracting 2 or more factors
©) x=31 x—31 3 | B1 for 5(x — 5)—2(2x +3) oe ISW
(2x+3)(x—95) or 2 —7x—15 B1 for denominator (2x + 3)(x — 5) oe
Final answer
Question Answer Marks Partial Marks
@ M2 | M1 for 3% —4x2x—7
—3+43* —4x2x-7
-3 4+ -3-
2% 2 or M1 for \/‘; or \/;
2x2 2x2
or sultab!eg}(ett(:}(li(es) with both Denominator must be shown as 2 x 2 to earn the
answers naicate second M1 but a denominator of 4 is condoned for M2
1.27 and -2.77 cao B1
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08. 0607_m23 ms 42 Q:5

APPENDIX A. ANSWERS

Question

Answer

Marks

Partial Marks

(a)

7.2 0c

M1 for 48=3x4+5B

(®

0.5 oe

M1 for 6-12x or 2+4x—4

M1 for correctly collecting their terms
e.g —12x—-4x=2-4-6 oe¢

(c)

-8.5 0e

M1 for eliminating fractions

M1 for expanding brackets and
collecting their terms

M1 for correctly solving their equation
of the form ax=»5

Max 2 marks for incorrect answer

(d)

0.8 oe

B1 for 2=2logl0 or logl00

M1 for a correct use of
loga +logh =logab

or loga—logb=log%

M1 for a correct use of loga® = bloga

(e)

x=-=1.72
x=1.55

M2 for sketch indicating correct roots
1t P oanex16)

2x6
or M1 for 6x” +x—16 [=0] or reverse

signs
If 0 scored, SC1 for one correct answer

or x=

09. 0607 _m23 ms 42 Q:7

Question

Answer

Marks

Partial Marks

(a)

s

k
M1 for y=sF=

Ix

Bl for k=10x3/8

(b)

15.625 oe

M1 for %:@

or M1 for 10><§/§=8x§/; oe

()

2
w=2800x 3 cao

B2 for w=2y’
or B1 for w=ky*
and
20\Y
M1 for w= theirk[rheir(—]]

%/;
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10. 0607 _s23_ms_41 Q: 8

Question Answer Marks Partial Marks
(a) 2t+c¢=1470 B1
3t+2¢=2480 B1
Correctly eliminating one variable M1
460 B1
(b)(1) 969 969 M1
—= +2oe
x x+6
969(x + 6) = 969x + 2x(x + 6) oe M1 | dep fractions cleared from equation
with two algebraic fractions with linear
denominators
Leading to x* + 6x— 2907 [ = 0] Al | With at least one step and no errors or
omissions
(b)(11) —57 and 51 B2 | M1 for (x + 57(x - 51)
o, o6 J(=6)> —4(1)(-2907)
2x1
or sketch of parabola (+ve x*) with one
positive x intercept and one negative
(b)(1i1) 19 B1 969
their 51

FT only if their 51 and answer are
positive integers
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11. 0607 _s23 ms 42 Q: 1

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks

(@) 2 1

20 — 3n oe final answer 2 | M1 for k — 3n or for correct answer seen but

then spoiled

® |6 1

7

1
oe final answer

n+
(c) 128 1

2" 1 oe final answer 2 | M1 for 2" ¥ oe
(d) 213 1

7® — 3 oe final answer

2 | B1 for any cubic seen
or M1 for third differences = 6 or for correct
answer seen but then spoiled
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12. 0607 _s23_ms_42 Q: 6

Question Answer Marks Partial Marks
() Correct Sketch 3 | B1 for each branch correct
(b) x=2,x=-1 2 | B1 for each
(c) -3,0 2 | B1 for each
(D)) Correct Sketch 1
(d)(11) —1.16 or—-1.162... 3 | B1 for each
;.16 or5.162...
(d)(111) —-1.16 <x<-1 3 | BIFT from their (d)(ii) and their (b) for cach.
I<x<2 FT dep on answers to (d)(ii) that lead to three
x>5.16

equivalent inequalities
Same accuracy as (d)(ii)
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APPENDIX A. ANSWERS

13. 0607 _s23_ms_42 Q: 10

Question Answer Marks Partial Marks
(a) 7x — 11y Final answer 2 | Bl for 7x—kyorkx—11y knot zero
(b) x* + 2x Final answer 1
(c) (56 + 4¢)(2a - 3b) Final answer 2 | M1 for 2a(5b + 4¢) — 3b(5bh + 4c)

or 5b(2a — 3b) + 4¢(2a — 3b)
or correct answer seen but spoiled

() | 2(c—3) = 52x +1) =3(2x + 1)(x —3) M1

oe or better

2x —6— 10 x — 5 or better B1

[3](2x* — 6x + x — 3) oc or better B1

completion to 6x° — 7x+ 2 [ = 0] Al | at least one step with no errors or omissions
(da) |x—DEBx-2)[=0] M2 | M1 for pair of brackets giving two terms

or sketch of parabola showing two correct

positive solutions or sketch of any parabola for +ve x*

D) - 46)2) or correct formula with ——1 or

2%6 2x6
J(ET)? —4(6)(2) seen

1 2 B1

—, — oe

23

14. 0607_s23_ms_43 Q: 6

Question Answer Marks Partial Marks

(a) 4.5 oe 2| Bl for 7x—3x = 13+5 oe
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Question

Answer

Marks

Partial Marks

(b)

15
14

B1 for 8x—12=3—-06x oe

M1 for correctly collecting terms in an
equation

(©

-2 oe

>

B2 for 3x+2=%4 oe
or for [3](3x-2)(x+2)[=0] oe

" —4+./4(3)(—4) o

or for
2(3)
or M1 for (3x+2)2 =8x2 oe

(d)

0.35-2.85

B2 for —2.851 to —2.850 and 0.350 to
0.351

OR
M2 for correct sketch indicating both

Troots
—5+./52 - 4(2)(-2)

202)
or M1 for 2x” +5x —2[=0]
or —2x> —5x+ 2[: O]

or for

(e)

[x=] 10y

Mt for logy”
B1 for 1 =logl0

®

B3forn=3

or M2 for 2i:m
12 18

or for 12p =36p—6 oc

or M1 for p =% or 2;):”126

n+6

or for =4 and seen
12
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APPENDIX A. ANSWERS

15. 0607 _s23_ms 43 Q: 8

Question Answer Marks Partial Marks
(a) Correct method to eliminate one variable M1
[x=]1 A2 | If 0 scored, SC1 for answers that
[y=]-2 satisfy one equation
®aa | -5 1
(b)(i1) 9x + 4 final answer 2 | M1 for 3(3x+ 1)+1 oe
(b)) | 1 3| M2 for 2(3x+1)-3=5 oe
or M1 for ;:l oe
2(3x + 1) -3 5
OR
M2 for f(x) =4 oe
or M1 for 1 = 1
2f (x) -3 5
16. 0607 w23 _ms_ 41 Q: 10
Question Answer Marks Partial Marks
(@)0) E final answer !
6p
(a)(i1) Su 2 | M1 for correct use of common
— final answer
21 . 3uk  2uk
denominator —— + —
21k 21k
+ —
() * $6 or 2+ 0 final answer f \VB% o (Pr¥siD
2(x+17) 2x+14 or )
B1 for (x + a)(x + b) with ab =—42 or
at+b=-1
or for x(x + 6) — 7(x + 6)
orx(x—7)+6(x—7)
B1 for 2(x + 7)(x —7) or 2x + 14)(x—7)
or2x—14) (x+7)
(©) 2g>+23g+15 3| Blfor5(g—1)-2g(g+1)+5x4(g+1)
W final answer oe or better
g+
B1 for common denominator seen
S5(g+1l)or5g+5
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17. 0607 _w23 _ms_42 Q: 3

Question Answer Marks Partial Marks
a 36 2 k
@ [v=] 5 M1 for ——
(x+1) (x+1)
b 2.25 2 i
®) o¢ M1 for then‘3f or better
(3+1)
Question Answer Marks Partial Marks
(© 2.3[0...] 3 | M2 for x+1=23Jtheir36
or M1 for x+1= thezr3§
(x+1)
M1 for sketch of a cubic crossing x axis once
with a positive x intercept
18. 0607_w23 ms 42 Q: 5
Question Answer Marks Partial Marks
(a)(1) correct sketch 4 | B1 for correct sketch of 2y=x+5
1
\ B1 for correct sketch of y = -5 +3
B1 for correct sketch of y =x passing through
(0,0)
B1 for all intersections in 1* quadrant
(a)(ii) correct region indicated 2 | FT their lines
B1 for region satisfying 2 inequalities
or for shading shown but region not clearly
indicated
(b)) correct sketch 2 | M1 for positive cubic curve with a maximum
and minimum
(b)(i1) (0.709, 6.3[0]) 2 | B1 for one correct coordinate
(b)(ii1) | —2.3[0], their 6.3[0] 2 | B1 for each
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
b(@iv) correct sketch 2 | M1 for negative quadratic curve
b(v) —0.599 or —0.5987 to —0.5986 1

19. 0607_w23 ms_ 43 Q: 4
Question Answer Marks Partial Marks
(a) Correct sketch . 2 | B1 for any cubic with positive x>
o4y fx)=2x"3 - 3x"2 - 12x+7
30+
Question Answer Marks Partial Marks
(b) -2.12 or-2.116... 3 | B1 for cach
0.537 or 0.5370...
3.08 or 3.079...
(c) 14 and —13 cao 2 | B1 for each
or B1 for both14 and -13 seen
(d) -1<x< 2 2 | B1 for each

Powered by Acel GCSE

116




20.0607_w23_ms 43 Q:8

Question Answer Marks Partial Marks
(a) -36 2 | M1 for 60 + (- 32) x 3 oe
or B1 for 96 seen
(b)(1) 0.7 oe 2 | M1 for 6x + 4x = 9 — 2 or better
(b)(i1) 5 and -2 nfww 3 | B2 for -2 nfww
B1 for 5
or M1 for2x—3=-7or2x -3 =%7
or M1 for a correct diagram
(c) Bx-2)(x-13) M1
2 B1
[x=]= o0e,3
3
Question Answer Marks Partial Marks
(d) final 3 | M1 for Sxy =ax +3b
Sy—a o¢ Hnal answer MIFT for 5xy — ax=3b
MIFT for factorising and division
Incorrect answers score M2 maximum.
(e a—2b final 4 | B2 for (x + 3y)(a - 2b)
x—3y 0¢ lLinal answer or B1 for x(a — 2b) + 3y(a — 2b) oc
B1 for (x + 3y)(x - 3y)
21.0607_s15_ms_42 Q:7
Qu. Answer Mark | Part Marks
(a) x= -1 ruled 1
y=2ruled 1
y=2x—3ruled 2 B1 for line with gradient 2 or y-intercept —3
3x + 5y =30 ruled 2 B1 for line with negative gradient through (0, 6)
or through (10, 0)
Correct region clearly indicated cao 1
() (i) 6.5t06.7 cao 1
(ii) | 7.2 to 7.6 cao 1
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22.0607_w19 ms 41 Q:9

APPENDIX A.

Question Answer Marks Partial Marks
(a) 6.77 or 6.765 to 6.766 2 | M1 for 10.6 + 94 or 94 +~ 60
b 3
® 1 3330r3333.. 0r 3% M2 for ;*3
— + [
4 3
or M1 for % oeor 3 oe
(©) &or 3.6v o 331) 2 | M1 for x (60 x 60) oe or for ~ 1000
5 5
d)( 3
(d)@®) 130x +500 of 130x+ 500 M for 50 N 80
x(x +10) x> +10x X x+10
B1 for common denominator x(x + 10) oe
Question Answer Marks Partial Marks
(d)(ii) 130x + 500 =2x(x+10) oe M1 | i.e. fraction with linear numerator and quadratic
denominator removed correctly
130x + 500 = 2x* + 20x Al | i.e. equation with four terms
leading to x* — 55x—250 =0 Nno errors or omissions
iii 20r59.22...0n 3 or correct graph of quadratic showin,
d)(iii 59.2 or 59.22 ly M2 f graph of quadratic showing
positive root
—(=55) £+/(—55)% — 4(1)(-250
o fop ~CINEVC39) w250
2(1)
or M1 for appropriate quadratic graph or for
\/ (-55)* —4(1)(-250) oe
or for (3 oe in correct formula
2)
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23.0607_s16_ms_41 Q:2

Question Answer Mark Part Marks
(a) @ oe 3 M1 for f:% sol oe
M1 (Dep on 1* M1)for substituting f=93.7 and L
=3.2 s0i by 299.8 or 299.84
their k
(b) 107 or 107.0 to 107.1 ... 1FT |FT oe only
their k
(©) 857 or 856.5 to 857.1 ... 2FT |[FT oe only
M1 for 035= ek
24.0607 s16_ms 43 Q:3
Question Answer Mark Part Marks
(a) 62.5 3 Bl for y=k(x+1)°
B1 for k=0.5
OR
3
M2 for 2 = (4+1)3
32 (3+D
(b) 2 2 BIFT for x+1= 3ftheir 27
(c) x=3/2y -1 oe final answer 3 M1 for division by their k
M1 for cube root
M1 for subtracting 1, must be final step
25.0607_s15_ms_41 Q:14
Qu. Answer Mark | Part Marks
1
(a) gpq oe final answer 1
2 1 1 1 2 3.1
b —p+ —x—=p oe M2 M1 for —x=p or for —x—
®) 3 4 3 4 3 P 4 3 7
21 3 3 11 3
c — final answer 2 Mlfor —gx —p + —x—px =g oe
(©) 3, P ATty L
(d) 17:63 cao 2 isw attempt to change form of 17 : 63 to

eg. 1: 17
63
M1 for pg — their (a) — their (c) oe

soi by any equivalent ratio
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26.0607_wl9 ms 42 Q:4

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
i -4 2
@0 MI for 2x=—11+3 orx—> = L oc
2 2
ii -9 2
@) M1 for 36 =—4x or % —x oe
(a)(iin) 0.5 oe 2 | M1 for 6x+2x=17-13 oe
(b) Correctly equating one set of M1 | Allow correct sketches, i.e. two lines with negative
cocfficients gradients
OR
x=...ory=... from one equation
Correct method for eliminating one M1
variable
OR
correct substitution into other equation
[x=]1-2 B2 | B1 for cach
y=1-3
If 0 scored, SC1 for correct substitution in one of
the original equations to find other variable
27.0607_s17_ms_42 Q:6
Question Answer Marks Partial Marks
(a)(1) [x =] cvoe 1
(a)(in) v =1 b7 oe 1
(a)(i11) [d =] ev + kv? or v(e + kv) oe 1|FT
®)(@1) 750 =12¢ + 12° koe M1 | isw any cancelling
(b)(11) 2050 = 20¢ + 20° k oe 1 | 1sw any cancelling
(c) [¢=]2.5 oe cao 3 | M1 for correctly eliminating one variable from
[£=]5 cao their equations in this part.
or sketches of lines
Al for either solution
If zero scored SC1 for their values satisfying one
equation.
(d) 8100 2 | M1 for correct substitution of 40 into their (a)(ii1)
containing their values of ¢ and k.
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28.0607 w17 ms 43 Q:11

Question Answer Marks Partial Marks
(a) x=1]135 4 | M1 for correctly equating one set of coefficients
[v =] 2 with correct working M1 for correct method to eliminate one variable
OR

M1 for equation x = or y = from one equation
M1 for correct substitution into other equation

Bl for x=5
Bl for y=2

If zero scored SC1 for correct subst into one of
original equs and evaluation to find other

variable
(b) [a=]10 2 | B1 for each
[6=]4 FT their (a) x 2
Question Answer Marks Partial Marks
10(c)(@) [p=]logSand[g=]log2 3 | B2 FT their (a) for either seen
Final answers or B1 FT for each correct decimal answer

0.699 or 0.6989 to 0.6990
0.301 or 0.3010...

or M1 for 10% = their5 or 10? = their?

10(c)(ii) 1 cao 1

29.0607_wl6_ms 42 Q:7

Question Answer Mark | Part Marks
Correctly equating one set of M1 | Equation x = or y = from one equation
coefficients

Note — a correct sketch showing intersection in
third quadrant scores M2 (other sketches may
score the M1 for y = ... seen)

Correct method to eliminate one M1 | Correct substitution into other equation
variable
x=-2 B2 B1 for each
1 If zero scored SC1 for correct substitution into
Y= ) one of original equations and evaluation to find
other variable
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30.0607_s15 ms 41 Q:2

APPENDIX A. ANSWERS

Qu.

Answer

Mark | Part Marks

Correctly equating one set of
coefficients
Correct method to eliminate one

M1 | or making x or y the subject of one equation

M1 | or substituting into other equation or sketch of

variable their two lines
x=15 B1
y=-2 Bl
If 0 scored, SC1 for correct substitution into one
of original equations to find other variable
31.0607_s20_ms_41 Q:5
Question | Answer Marks | Partial Marks
(a)(i) 1-11p final answer 2 | Blforl+kporfork—11p
(a)(ii) 21g* +71gh—22h* final answer 3 | B2 for 3 from
21g*, 77gh, —6gh, —22h*
or B1 for 2 from
21g?, 77gh, —6gh, —22h*
(b)) 2x%y*(y—2x) final answer 2 | B1 for any correct partially factorised
expression

(b)(i1) (7t +3u)(7t—3u) final answer 2 | Bl for (at+b)(ct +d) with two of
ac=49, be +ad=0, bd =-9 correct
or for (7t+3)(7t-3)or
(7 +3u)(7—3u)

(b)(iii) (2d =1)(3d +2) final answer 2 | Bl for (pd + ¢)(vd +s) with two of
pr==6, ps +qr=1, gs=—2 correct or
for 2d(3d+2)-(3d +2) or
3d(2d -1)+2(2d -1)
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32.0607_wl16_ms 41 Q: 10

Qu. Answer Mark Part Marks
9
(a) 70e 2 M1 for 7x=11-2 oe
Sx+1
(b) final answer 2 M1 for 3(x + 1) + 2(x — 1) seen
. 2x
(¢) () | — final answer 2 B1 for 2 terms correct
Yy
i) | 272 final answer 4 | Blfor(x 3)x+3)
x+1
B2for(x—3)(x+1)or
or SC1 for (x + a)(x + b) where ab=-3 or
a+b==2
33.0607_wl5s _ms 41 Q:11
Question Answer Mark Part Marks
(a) 2.79 cao nfww 6 6 B1 for 2x + y =157 oe
B1 for x + 3y =296 oe
M1 for eliminating one variable or
appropriate sketch
B1 for [x=] 35 oe
B1 for [y =] 87 oe
or M1 for x and y working in one equation
24 24
(b) 3 nfww 4 4 M2 for —+ =11 oe
X x+

or B1 for % or 24
X x+5

M1 for full method e.g. sketch of graph
showing solution or quadratic with correct

—7 4477 —4(11)(~120)

2x11

factors or

Note thatx +x+ 5=11 is wrong working
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34,0607 _wl5_ms_42 Q:14

APPENDIX A. ANSWERS

Question Answer Mark Part Marks
-3
@ |= 1
X
X
b 1FT
(b) x+3
(¢) (i) | All correct with no errors
o x3_ 9 M1 | their Q - their P
x+3 x40 eir O — their
2 p— p—
X =3 x+3) [z i} oe or M1
x(x+3) 40
better
360=9x? +27x oe
X2 +3x-40=0 Al i.e. at least one more correct line and no errors or omissions
(i) | -8 1
5 1
(iii) 2 1 Allow final answer - but not n
5 -8 8
35.0607_m22 ms_42 Q: 6
Question Answer Marks Partial Marks
(a) 5x+1D2x—1)—-7(13 —x) = 84 oe M1 | Correct first statement without brackets expanded
10x* —5x+2x -1 B1
—-91+7x B1 | on LHS or 91 — 7x on RHS
10x? +4x—176=0 oe Al
leading to 5x* + 2x — 88 = 0 with no errors
or omissions
(b) (5x+22)(x—4) 2 | Bl for (5x + a)(x + ) withab=-88 ora + 56 =2
or for Sx(x — 4) + 22(x — 4)
or for x(5x + 22) — 4(5x + 52)
() 63 2 | M1 for solving their factorised quadratic, allowing

omission of negative root.
FT (13 — their positive root) x 7

ifl<x<13
2
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36.0607_s21_ms_42 Q:7

Question Answer Marks Partial Marks
(@) 200 1
X
(b) 200 50 7 M1
— =— oe
x x—-40 2
400(x — 40) +100x = 7x(x — 40) oe M2 | FT only an equation of the correct
form with equivalent ditficulty
200(x— 40) +50x
MIFT for
x (x - 4(})
or better
Completion to 7x* — 780x + 16000 = 0 A1l | With at least one intermediate step
with no errors or omissions
() 2 [h] 22 [min] 5 | B4 for 2.37 or 2.371 to 2.372

or 2h 22 to 22.3... min

or 142 to 142.3...

or B3 for 27.1 or 27.10to 27.11 and
84.3 0r84.3...,

or M2 for

—(~780) +/(~780)* —4x7x16000

2x7
or sketch of parabola (positive x* ) with
two positive zeros

or M1 for \/(—780)2 —4x7x16000

o ~(-780)+/p
2%7

and M1 for 200 -+ their solution from
their quadratic if > 40
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37.0607_w2l_ms 41 Q:9

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(@) X+ CBx+17=16 M1
9x*+3x+3x+1lor9*+6x+1 B1
Completion to 10x* + 6x —15=0 Al
with no errors
M2 —
® | 6+ f(6) —4q0)-15) M o 92D
2x10 2x10
or sketch of parabola (+ve x?) with pt }(6)2 —4(10)(-15)
X intercepts opposite sign or p
or sketch of any U shaped parabola
(-1.56,-3.68) A2 | A marks depend on M2
(0.96, 3.88) A1 for both x-values correct or one
coordinate pair correct or both y-values
correct FT their x
If MO0 scored, SC1 for correct answers
with wrong or no working.
38.0607_ w2l _ms_42 Q:7
Question Answer Marks Partial Marks
(@) [p=][0].85 5 | Bl for 3p + 5m=13.30
[m=]2.15 B1 for p + 7m = 15.90

M1 for correctly eliminating one variable
from their equations in terms of p and m
or correct sketch

B1 for p=[0].85
B1 form=2.15

If MO scored then SC1 for values
satisfying one of their equations
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Question

Answer

Marks

Partial Marks

(b)

1.43 or 1.434... only

7

B6 for 1.43 or 1.434... and 0.232 or
0.2324...

OR

M1 for (2x—1)" = x(x+1)
B1 for 4x* —2x—2x+1 oe
B1 for x* +x

M1 for correct three term quadratic from
their areas

M for “CDE \/(2—(2 ~40)()

quadratic or sketch leading to roots of their
quadratic

for their

39.0607_ w20 ms_41 Q:3

Question Answer Marks Partial Marks

(a) Correctly equating one set of M1
coefficients
or
correctly expressing one variable in
terms of the other
Correct method to eliminate one M1
variable
[x=]-1 Al
v=]-2 Al | If 0 scored SC1 for correct substitution

into one of original equations and
evaluation to find other variable, or for
2 correct answers with no working
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(b) Algebraic method. M1 | Correct Expansion
8x’ +12x—2x—3[=-5]
8x2 +10x+2=0 or better M1 | Correctly equating their quadratic to
ZEro
Ax+D2x+2) [=0] oe M1 | or correct use of formula with their 3
Bx+2)x+ 1D [=0] term quadratic
or correct sketch of parabola
[x=]-1and [x=] -0.25 oe B2 | Al dep on 3rd M1 for either
OR
GDC method
M3 | M2 for parabola intersecting y = —5
twice
—a 7 ay 4 or M1 for parabola
" 4 OR
M3 for correct graph of their rearranged
equation
[*=] —land [»=] —0.25 oc B2 | Al for either
40. 0607_w20 ms_43 Q:7
Question Answer Marks Partial Marks
(@)31) (a—b)a+b) 1
(a)() | 12.25 5 | B4 for 2a =7 or 2.6a = 9.1 or better
or B3 for 2h=4.4 or 2.6b = 5.72 or better
OR
M1 for a* —b* =741 oe
Ml fora—b=1.3 oe
Mlfora+b=741+1.3
or for a or b correctly eliminated
M3E) | (x=8)(x+3) 2 | Bl for (x+a)(x+ b)with ab=-24
ora+b=-5
or for x(x+3)—8(x+3) or for
x(x—8)+3(x—28)
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Question Answer Marks Partial Marks
(b)(i) | 204 8 (B7forx=8 iswx=-3
OR
M1 for (x+1)(x+13) or for (x+4)(2x+1)
Bl for 2x* +8x+x+4
B1 for x* + x+13x+13
M1 for (x+H2x+D)—(x+1D(x+13)=15 oe
Al for x* - 5x —24=0 reached without any
€IToT Or Omission
M1 for (2 x their x + 1)(their x + 4) evaluated
correctly
OR
M6 tor graph(s) which would lead to correct
value of x.
or M3 for appropriate graph(s) but not leading
to value of x.
or M1 for setting up input for graphics
calculator
41.0607_s19 ms 41 Q:9
Question Answer Marks Partial Marks
(a) (45 + 4x)(20 + 2x) = 2208 M1
900 + 90x + 80x + 8x* B1 | For expansion
Completion to 4x* + 85x — 654 =10 Al
with no errors or omissions
(b) 85+ /352 _ A(4)(—654 M1 | or (x — 6)(4x + 109)
— @x ) or sketch of parabola (+x%) with one positive
2x4 zero and one negative
6, -27.25 oe B2 | B1 for each
(c) Length = 69 B2 | B1FT for ecach
Height = 32
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42.0607_s19_ms_42 Q: 10

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) 3p+r=670¢ B2 | B1 for each
2p +3r=96 oe Accept words in equations, using + and =.
correctly eliminating one variable M1
[pencil =] 15 B1
[ruler =] 22 B1 | If MO scored in addition to BO (for answers)
scored then award SC1 for answers satisfying
one of their two original equations in 2
variables
i 1 5 M2 1 Sx
®)0) S (x+Dx = (—x + 3j(x —4) oe M1 for —(x+Dx or [—x + 3](x —4)
2 4 2 4
5x2 B1 | i.e. correct expansion for rectangle
— —5x+3x—-12 oe
4
3x® —10x — 48 =0 reached with no Al | Dependent on Bl
errors or omissions including at
least one line of working
(b)(ii) Bx+8)(x—-06) 2 | Bl for 3x(x—6) + 8(x—6)
or x(3x +8) — 6(3x +8)
or 3x + a)(x+b) with ab=—48
ora+3b=-10
(b)Gii) | 21 2| FT
1 x (their positive x) x (Iheir positive x + l)
ifx>4
M1 ] x (their positive x) * (their positive x
+1)ifx> 4
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43.0607_wl19 ms 42 Q:7

Question Answer Marks Partial Marks
(a)(@) (2x +1)(x—6) final answer 2 | M1 for (2x + a)(x + b) where
ab=—6ora+2b=-11
or 2x(x—6)+x—6 orx(2x+1)—6(2x+1)
or correct answer seen
(a)(i1) -05<x<6 2 | FT their (i) only from factors giving positive x°
term
B1 for each or —0.5 and 6 seen
(b) Appropriate sketch indicating answers M1 Allow 61 for ,(—1)2 —4(3)(=5)
(one positive and one negative) or
correct substitution in formula or
correct completion of square
1.47 B2 | B1 for each
-1.14 or both correct but not rounded to 2dp
1.468...,-1.135...
44.0607_w19 _ms_ 43 Q:10
Question Answer Marks Partial Marks
(a) 840 1
2x +3
b M1
®) 2(2x + 3) + 2 their x 840 =118 oe
2x +3
2(2x+3)*+ 1680 = 118(2x + 3) oe M1 | Clearing fractions
Correct completion to Al | No errors or omissions
2% —53x+336=0
(c) 2x-21)(x—-16)=0 M1 —(—53)i\/(—53)2— 4(2)(336)
or x =
2x2
or sketch of parabola (+ve x*, +ve
ZEeros)
10.5, 16 B2 | B1 for each
(d) 35 2 | Bl for each
24 If 0 scored, SC1 for a pair of values
with a product of 840 or a sum of 59
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APPENDIX A. ANSWERS

45.0607_s18 ms_43 Q:10

Question Answer Marks Partial Marks
@ | 930 1
X
() | 930 930 . M1
— — —— soi
x x+5
1860(x + 5) — 1860x = x(x + 5) oe ML | FT dep on 1st M1with 1 as separate term in
equation
Completion to x* + 5x — 9300 =0 Al
with no errors
(b)(ii) | 94[.0] or 93.96 to 93.97 3 54+ [52_ 4(1)(=9300)
—99[.0] or —98.97 to —98.96 M1 for 5
or sketch of parabola
B1 for I correct
(b)(i11) | 9 [h] 24 or 23 to 24 [min] 2 | M1 for 930 = (their 94 + 5) oe
If 0 scored SC1 for 9 h 53min to 9 h 54 min
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46.0607_wi8_ms 41 Q:1

Question Answer Marks Partial Marks
@w |8 1
(a)(i1) 4 2 | M1 for correct 1st step
(a)ai) |3 2 | M1 for correct 1st step
(b)(1) [x] 11 3 | M2 for 3x—1D)(2x—1)[=0]
53 or M1 for (ax +1)(bx +1) where ab= 6 or
a+b=-50r 3x(2x-1)-1(2x—1) or
2x(3x—-1)-1(3x-1)
OR
M2 for correct sketch
or M1 for any U-shaped parabola crossing
x-axis twice
OR
5+4(=5)" -
M2 for (=5)" —4x6[x1]
2x06
b 2
or M1 for — or b° —4ac correct
2a
(b)(11) 30, 19.5 or 1947... 3 | B2 FT for one correct answer
M1 for sinx = their(%} or
. _ ( 1 )
sin x = their| —
3
47.0607_s17_ms 41 Q:11
Question | Answer Marks Partial Marks
(@d) | 275 1
(a)(1) 2.5 0e 2 | M1 for 275 + 110
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APPENDIX A. ANSWERS

Question | Answer Marks Partial Marks
(b) 09 00 oe 3 | B2 for 1 h 42 mins or 102 mins soi
or M1 for 170 + 100 oe
If 0 scored, SC1 for correct conversion of their
decimal time into hours and mins
24.6 or 24.63... 3
© o M2 for 222 x 1.432
12.5
215 . .
or M1 for —= or 215 x 1.432 or soi
12.5
(@)D 325 110 3 M2 325 110
— == oe or M1 for or
90+x 30+2x 2 90+x  30+2x
65030 + 2x) — 220090 + x) M1 | Dependent on first equation containing the three
= 3(90 + x)(30 + 2x) oe terms.
Correctly eliminating fractions
Correct completion to A2 | B1 for 2700 + 180x + 30x -+ 2x7 soi
x* — 75x +1400 with no errors or
omissions
(d)(i1) 125 and 130 3 | B2 for one or for 35 and 40
or B1 for 35 or 40
—(=75)+{(=75)" —(4)(1)(1400
v g “CTDE T ~(4)M)1400)
2x1
or sketch of parabola with two positive zeros
or (x — 35)(x — 40)
48.0607_w17 ms_43 Q:10
Question Answer Marks Partial Marks
(@) appropriate sketch giving one M2 | M1 for sketch of parabola or parabola and
positive and one negative answer or ) ) 3+
fully correct use of formula straight line or /3" —4(4)(—12) or @
oe
1.4[0] and —2.15 final answers B2 | B1 for each
If 0 scored B1 for 1.397... and -2.147...
or SC1 for 2.15 and —1.4[0]
(b x>140and x<-2.15 2 | FT [x] > theirmax(a), [x] < their min(a)
B1 for each
(c) -1.75< x <1 nfww 4| B3for1,-1.75 oe
B2 for 1 inequality correct
B1 for 1 correct value seen
or M2 for appropriate sketch or correct
factorising or correct use of formula
or M1 for 4x* +3x—-7<0
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49. 0607 _s16_ms_43 Q:2

Question Answer Mark Part Marks
(a) Bx+2)(x—4) 2 SC1 for (3x+a)(x+h)where ab = -8
or a+3b = -10
2 .
(b) -3 <x<4 2FT B1 for either correct
(c) 221.8 or 221.8... 3 B2 for either correct
318.2 or 318.18 to 318.19 or M1 for
2 2
sinx = rheir[—g] where —1< fheir(—§]< 1
or M1 for sketch
or M1 for 41.8 or —41.8 seen
50. 0607 _wl6_ms 43 Q:9
Question Answer Mark Part Marks
(a) 9 hours 52 mins 3 B2 for 9.870...
or M1 for 760 + 77
| 270
®d) @] — 1
x
270 490
@) | — =62 oe M1
x x+4
270(x + 4) + 490x = 62x(x + 4) oe M1 | Could be over common denominator
Completion with no errors Al | Must be at least one intermediate step
(iii) | 31x + 54)(x - 10) M1 | or correct substitution into formula or reasonable

10 and —32

or 10 because x cannot be negative

14 cao

B1

sketch
B2 or B1 for either

10 without support scores only the B1
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APPENDIX A. ANSWERS

51.0607_s15_ms 41 Q:13

Qu. Answer Mark | Part Marks
(a) (6x+ 1) =(5x + 47 + (2x — 1)*oe M1

Any one of

36X +6x+6x+1 oe

250°% +20x +20x+ 16 oe B1

47 - 2x-2x+1 oe
Completion to 7x* — 24x — 16 = 0 with Al
no errors or omissions

(b) (x—4)7x +4) 2 B1 for (x + a)(7x + b) where ab=—16 or
Ta+b=-24
(c) 0.5 x 7 x 24 [=84] M2 | Blforx=4
(d) 8.22 or 8.219 to 8.22[0] 4 B1 for w(y +2) =84 oe
M2 for — 2Ey (2)° - 4(=84) oe or suitable

2x1
sketch
or M1 for formula with 1 error or
¥+ 1)y - 1=840e

52.0607_s21_ms 41 Q:3

Question Answer Marks Partial Marks
(@) 38 1
5n+8 oe 2 | MlforSn+c or km+8, k#0
(b) 26 1
72 —10 oe 2 | M1 for any quadratic expression or 2nd

differences of 2

(©) 6534 1
10891 oe 1
(d) —64 1
—(=2)" or 2x( _2)”*1 oe 2 | M1 for an expression that gives powers

of 2 with alternating signs.
If 0 scored, SC1 for 2x—2""
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53.0607 w2l ms 41 Q:7
Question Answer Marks Partial Marks
(a) 1,5, 14, 2 | B1 for 2 correct
b)@ |1, 4 B1
14 —3n 0e final answer B2 | Blfork—3noeorl14+cn,c#0or
correct answer spoiled
(b)) | 28,40 B1
n?—3noe final answer B2 | B1 for any quadratic
or M1 for common second differences = 2
(b)(ii) | 65,129 B1
2"+ 1 oe final answer B2 | B1 for 2" seen

54.0607_s20_ms_41 Q:4

Question | Answer Marks | Partial Marks
(a) (n+ 3)2 oe 2 | B1 for any quadratic
(b) n+2 2 | B1 for any cubic
(C) 27—71 2 an+b
o¢ B1 for 2" oe or (ZJ oe a#0
55.0607_w20_ms_42 Q:10
Question Answer Marks Partial Marks
2
@ [y =1 20 oe M1 for LS oe
Jx Jx
(b) 40 1 | FT incorrect & only
(©) 16 2 | M1 their 20 = 5+/x or better
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APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
d 3 i
@ [z =]7(£+ ZJ oe final answer M2 for z= K(theerO + 2}
Jx Jx
or for 84 = K{ﬂmﬂo + ZJ o€
Nr
or M1 for z = K(y + 2) oe

56. 0607 _s19 ms_41 Q:12

Question Answer Marks Partial Marks
(a) ) ©) 5 | B1 for each
37 37
24 54
el | 91
(b) [p=1-3 2 | B1 for each
lg=11
57.0607_s19 _ms 42 Q:8
Question Answer Marks Partial Marks
(a) Tn oe 1
(b) 13 —3noe 2 | Blfork—3nor13—/noe
() M2 e 2 | Bl for [ ¢x] 2" where ¢ is a power of 2 and
I 1s any integer (including 0) seen
(d) n? in oe 2 | B1 for quadratic expression or for second

differences = 2 seen
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58. 0607_s18_ms_43 Q: 9

Question Answer Marks Partial Marks
(a) 25 25 3 | B1 for each row
16 36
25 41 6l
(b)(1) 225 2 | B1 for each
196
(b)(11) 361 2 | B1 for each
400
(c) n+(n—1) oe 2 | M1 for 2nd differences all 4 or quadratic
expression
59.0607_wl18 ms 41 Q:7
Question Answer Marks Partial Marks
(2)1) —3n+83 oe 2| Blfor -3n+k or —kn+83
(a)(ii) - 2 g
128(%} oe or 2% oe B1 for 128[%} or 25" or 2% oe
(b) 0, 3, 8, 15 2 | B1 for 3 correct no extras
() 2, 1,0, 1 2 | B1 for 3 correct no extras
(d)(1) 43, 47, 53 2 | B1 for 2 correct no extras
(@) [4141+1+1) oe 1
60. 0607 _s17_ms 41 Q:1
Question | Answer Marks Partial Marks
(@)@ 24 2 | B1 for each
4 final answer
(a)(ii) -11 3 | Bl for-11
—2n + 1 oe final answer M1 for kn + 1 (where k< 0) or—2n + k
(@i | 108 3 | B1 for 108
3n” oe final answer M1 for i [+ q]
(a)(iv) 216 2 | B1 for each
" oe final answer
) 337 3 | B for 337
#° + 3n* + 2n + 1 oe final answer M1 for adding their nth terms
or 3rd differences = 6 and a cubic with numerical
coefficients for the answer
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61. 0607 _wl7 ms 41 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(a) 4,10, 18, 28 2 | B1 for any 2 in correct position or 0, 4, 10,
18
(b)(1) 13,15 1
(b)) |2n+3oe 2 | Blfor2n[+cl,orkn+3,k#0
(©) w+Tn+6or(n+6)(n+1) 2 | M1 for 2 their 2n + 3) +n* + 3n
or 2nd differences = 2, 2, [2] and quadratic
or correct unsimplified
62. 0607 _wl17 ms 42 Q:1
Question Answer Marks Partial Marks
(a)() -1 2 | B1 for each
-8
(a)(ii) — 7n + 34 oe final answer 2 | Bl for— 7n + k or — kn + 34 oe or correct
unsimplified seen
(b)(i) 128, 256 2 | B1 for each
(b)(ii) 2"7* oe final answer nfww 2| M1 fork x 27 (k#0) seen, k numerical
and p = f(n)
63.0607_s16_ms 41 Q:6
Question Answer Mark Part Marks
(a) 3n + 2 oe final answer 2 Bl for3n + korkn +2 oe
(b) -3,4,15,30 2 B1 for 2 or 3 correct in correct place or —6, -3, 4,
15
() 2n—3 oe final answer 3 M2 for 2n -3)(n+2)
or SC1 for (2n + a)(n + b) where ab=—6o0ora +
2b=1
OR
Bl for -1,1,3,5
B1 for answer 2n +k or kn—3
d No and e.g. 502 not a multiple of 5 oe 2 Dep on 5n—1
nfww Midep for their (3n +2) + their (2n-3) = 501 oe
Dependent on (a) and (c) linear
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64. 0607 _s16_ms_42 Q: 12
Question Answer Mark Part Marks
(a) n’ cao 1
(b) (i) |392 2 B1 for second differences 14, 20, 26
and 32
(i) w +n? oe 2 M1 for cubic expression but not »* or kn’®
only
65. 0607 w16 ms 42 Q:11
Question Answer Mark | Part Marks
(a) 216 1
3
n oe 1
(b) 43 1
w+n+1loe 3 M2 forpn+gn+tec p g, c#0
or M1 for second differences = 2
or pn’ +cor pn’+gn
(c) 173 1 FT their (a) — their (b)
n’—n*—n-1oe 3 FT their (a) — their (b)
M2 for pn’ +gn° +rm+c p,q.r,c#0
or n* — their (b)
or M1 for third differences = 6
or for pr’ +qn* +¢
or pn’ +gn® +rn or pn’ +rmtc
66. 0607 _s15_ms 43 Q:6
Qu. Answer Mark | Part Marks
(a) (i) |4n-2 2 Bl for4n + k
(i) [(4n —2)x 10" oe IFT |their (a) x 10"V
() @) |[2x10M 2x10",2%x107% 2% 107 2 |B1for2corrector2 = 1073,2x 107, 2 x 10M,
2x107
(i) [(2n— 1) x 108772 3 |Blfor2n—1
B2FT for 107" or M1 for 10"V~ ¢
FT dep on (a)(ii) in correct form
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67.0607_wl5_ms 42 Q:5

APPENDIX A. ANSWERS

2048 x (lJ oe
2

n-1
e.g. 1024{%} or 2™

Question Answer Mark Part Marks
(a) -8 1
34 - 7n oe 2 M1 for —7n+k or 34+kn oe k=0
(b) 32 1

n+k
2 M1 for (5} oe  soi, where k is an integer

68.0607_m22 ms_42 Q:5

Question Answer Marks Partial Marks
(@3 | 4x? +12x+9 final answer 2 | B1 for three of 4x?, 6x, 6x, 9 or for correct answer
seen
(@)@) |4 1| FT their9->5
@@1) | 2x+3 =+ [their 4 M1 | their4 >0
1 1 B1
2=, —— o¢
27 2
(b)(@) 6 2 k
final answer M1 for [x =] oe
Vw—1 Vw—1
(b)) |4 1 | FT only incorrect &
(b)) | 34 36+ 12 6 3 | M1 for correct multiplication of term in w
—+1 or 7 or (*J +1 M1 for correct squaring
x x X . :
M1 for correctly isolating w
final answer Max M2 if incotrect answer
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69.0607_m21_ms_42 Q:6

Question Answer Marks Partial Marks
(a)(1) 32 2 Kk
=z M1 fory = =z
ii 2 1
@) FT their k dependent on iz
X
2 .
(@)(1i) [£] l M1 for x* = their32 sol by — oe
2 128 4
(b) 250 3|(B2forr=2(p+1)°
or M1 for ¥ =i(p + 1)’ ce
OR
v 16
M2 for T =5 oe
4+ (1+D
70. 0607 _s21 _ms 42 Q:8
Question Answer Marks Partial Marks
i M1
@O gos=F o
V25
k=10.25and ! Al
=025andy= —
N
Question Answer Marks Partial Marks
a)(ii 1
@6 | gL,
12
(a)(ii1) 1 or 1 o0c 2 | M1 for 4yv/x =1 or better
16y* 4
Y (4) or for y* _ L
16x
(a)(iv) 1 1
— o€ cao
4
(b) 3 2 | B1 for 2° soi
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71.0607_w2l_ms 42 Q:9

APPENDIX A. ANSWERS

Question Answer

Marks

Partial Marks

(a) Sequence A
-1
9 —2n oe final answer

3

B1 for -1
Blfork—2nor9—cn, ¢c#0 orcorrect
answer spoiled

Sequence B
64

(n+3)" oe final answer

B1 for 64
Bl for (n+k)”, kany integer
or M1 for second differences =2

Sequence C
8

2"% oe final answer

B1 for 8
B1 for 2"** | [ any integer

®) [z =] 4\/4—§ oe
X

5184 4 k 12
() 3 B3 forz= — orfor y=— and
: : =
x2 x?2
z=3y’
12 s
or B2 for y=—%= or z=3y
x
or M1 for y—i or z=hk?
Jx
72.0607 w21 ms 43 Q:7
Question Answer Marks Partial Marks
(@)1 45 2 k
[y=F M1 for y:E oe
a)(ii +]1.5 oe 2 theird5
@@ | =] M1 for x* = o or better
3

B2 for z=4,/y oe
or M1 for zzk\/;
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73.0607_s19_ms_41 Q:6

Question Answer Marks Partial Marks
(@)@ 18 2 k
=— oe Ml fory= — oe
v s
(a)(i1) 3.29 or 3.286... 1 | FT wrong k only
(a)(iii) 1.44 oe 2 ; 71 R)>
MI for Jx = theirl 8 or 225 — (theirl8)
15 x
2 _ . -
® | 3[18 . SJ o ML for z = K (their(a(i))+ 5) K#1
Jx orforz=3(y+5)
74.0607 s19 ms 43 Q:12
Question | Answer Marks Partial Marks
(a)(@) 64 3 M2 for y=l.6\/x+l
or M1 for y=FkvJx+1
OR
M2 for ¥ W%
or y=——
J25
8 ¥y
or M1 for =
NETEENITS
Question | Answer Marks Partial Marks
(a)(ii) 99 2 FT M1 for J/x+1= 16 oe
theirl.6
only FT /x +1
b |7 1
(b)) | 38 1
(b)(ii) | —0.1 oe 1
(b)(@iv) | 120 2 | Bl forrow of 0 6 12 18 reached
or M1 for (1’1—2)3 —(n-2) or
(n—=1)(n—2)n-3) oe
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75.0607_s18_ms_42 Q:3

APPENDIX A. ANSWERS

Question Answer Marks Partial Marks
(@)1®) 8x oe 2 | M1 for y=kx
(a)(ii) 16 1
(a)(ii1) 2 p 2 2 2 | FT only if wrong k&, £ numeric and k# 1
~— or (—] or —- ¥ R 2
64 8 8 M1 for =+x ory z(theirk\/;) k=1 or
theirk
better
2 2
SC1 for answer 2— or | 2
K k
Question Answer Marks Partial Marks
2 3
®) M2 for p= 12 oeor p= oe
g+2 4+2
or M1 for p= L
g+2
OR
3(2+2)
M2 for p=
4+2
or M1 for p(4+2)=3(2+2)
76. 0607 _w18 ms_42 Q:4
Question Answer Marks Partial Marks
(@@ | y=4x+2) 2 | Bl fory=k(x +2)°
(a)(i) | 1600 1 | FT (their k) x 20 dep on k(x + 2)*
Question Answer Marks Partial Marks
5
(@) % oe, —— oe B1 for 0.5 or fgoe
or M1 for 25 = (their k)(x + 2)*
(b) 54 2 | B1 for 3 soi by answer 6
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77.0607_s17_ms_41 Q:6

Question | Answer Marks Partial Marks
a 8 3
(®) Ml fory= iz oe
X
Al for k=128
OR
4 2
M2 for 32 _(EJ oe
RS
2
or Ml for 2 =4 ce
32 1
22
(b) 1 2 j
[+] = oe M1 for x* = their k oe or 2 X i oe
2 512 512
(<) 128 3 | M1 for multiplication by »*
[x==] 7 oe final answer M1 for division by y or for square root
78.0607_ w16 ms_ 43 Q:12
Question Answer Mark Part Marks
(a) 10 2 M1 fi K
a == orv = —
N Y
(b) % oe 2FT | M1 for 3v/x = their k
3 :
(©) a=4000,n= > 3 B2 for either

their k ]3 e
Jx

orMlforz=¢ [
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