Unit 2 Revision Sheet B Algebra Simultaneous Equations Inequalities Proof
Algebraic Proportion Sequences Higher

Note: Higher tier students must also revise using the foundation tier revision
worksheets as this content can also be assessed on higher tier papers.

Questions
Q1.

Here are two rectangles, rectangle A and rectangle B.

rectangle 4 rectangle B Diagram NOT

accurately drawn

(2x—1)cm
(5—x)cm

4cm 5cm
The area of rectangle B is twice the area of rectangle A.

Work out the value of x.
Show your working clearly.

(Total for question = 4 marks)



Q2.

The diagram shows a trapezium.

— (x+ 55—

J Diagram NOT
accurately drawn
(@x-3)
n

« (Bx-2) >

All measurements shown on the diagram are in centimetres.
The area of the trapezium is 133 cm?

(a) Show that 8x2 — 6x — 275 = 0

(b) Find the value of x.
Show your working clearly.

(Total for question = 6 marks)



Qs.

Make r the subject of the formula A = 41112 where ris positive.

Q4.

Make t the subject of 5(t—g)=2t+7

Q5.

ac+ b

y =
Make x the subject of the formula cx +d

(Total for question = 2 marks)

(Total for question = 3 marks)

(Total for question = 4 marks)



Q6.

—
I|'_’an -2

Y x+1

Make x the subject of the formula

(Total for question = 4 marks)

Q7.
Jay® +n

Given that y is positive, make y the subject of y =

Show clear algebraic working.

(Total for question = 5 marks)



Q8.

Make r the subject of the formula A = 4r2 — rrr> where r is positive.

(Total for question = 3 marks)

Q9.

Prove that the difference between two consecutive square numbers is always an odd number.
Show clear algebraic working.

(Total for question = 3 marks)



Q10.

R is proportional to 2

The graph shows the relationship between Rand tfor0<t<4

R,

40

30

20

10

0

(a) Find a formula for R in terms of t.

--‘F




]
R=—
Given also that 5x

(b) show that tis inversely proportional to \E fort>0

(Total for question = 5 marks)



Q11.

Prove algebraically that the difference between the squares of any two consecutive odd numbers is
always a multiple of 8

(Total for question = 4 marks)

Q12.

T is directly proportional to »"r:_c
T =400 when x = 625

(a) Find a formula for T in terms of x.

(b) Calculate the value of T when x = 56.25

(Total for question = 4 marks)



Q13.

When a photograph is taken, the exposure time, t, is directly proportional to the
square of the size, f, of the opening in the camera lens.
t=0.02whenf=8

(a) Find a formula for t in terms of f.

(b) Calculate the value of fwhen t = 0.0098

(Total for question = 5 marks)

Q14.

P is inversely proportional to the square of q.
Whenqg=2,P=128

(a) Find a formula for P in terms of q.



(b) Find the value of Pwhen q =8

(Total for question = 4 marks)

Q15.

A, rand T are three variables.

A is proportional to T?
A is also proportional to 3

T =47 when r=0.25

Find r when T = 365
Give your answer correct to 3 significant figures.

(Total for question = 4 marks)



Q16.

Solve the simultaneous equations

y-2x=6
y+2x=0
Show clear algebraic working.
X T e
Y T e e
(Total for question = 3 marks)
Q17.
Solve the simultaneous equations
4x + 5y =4
2x—-y=9
Show clear algebraic working.
X=
y =
(Total for question = 3 marks)
Q18.
Solve the simultaneous equations
7x—2y=34
3x+5y=-3
Show clear algebraic working.
X T e
Y T e

(Total for question = 4 marks)



Q19.
Solve the simultaneous equations

3xy—y>=8
x—2y=1

Show clear algebraic working.

(Total for question = 5 marks)



Q20.

The line with equation y = x + 2 intersects the curve with equation x? + y? — 2y = 24 at
the points A and B.

Find the coordinates of A and B.
Show clear algebraic working.

(Total for question = 5 marks)

Q21.

(a) Find the gradient of the line with equation 3x + 4y =10



(b) Find the coordinates of the point of intersection of the line with equation 3x + 4y = 10
and the line with equation 5x — 6y = 23
Show your working clearly.

(Total for question = 8 marks)

Q22.

Alison buys 5 apples and 3 pears for a total cost of $1.96
Greg buys 3 apples and 2 pears for a total cost of $1.22

Michael buys 10 apples and 10 pears.

Work out how much Michael pays for his 10 apples and 10 pears.
Show your working clearly.

(Total for question = 5 marks)



Q23.

Solve the simultaneous equations

Show clear algebraic working.

Q24.

X2 -9y —x=2y>-12

x+2y—-1=0

(a) Complete the table of values for y = x3 — 5x + 2

(Total for question = 5 marks)

-3

-1 0

14




(b) On the grid, draw the graph of y = x> —5x + 2 for -3<x<3

"

(2)
The equation x® — 6x + m = 0, where m is an integer, has one negative solution and two
positive solutions.

(c) Given that x = 1 is one of the positive solutions, show that m =5

(1)

(d) By drawing a suitable straight line on the grid, find an estimate for the negative solution of

x3 —6x + 5 = 0. Give your estimate to 1 decimal place.

(Total for question = 7 marks)



Q25.

(a) Complete the table of values for y = x3 - 3x? + 5

(b) On the grid, complete the graph of y = x3 - 3x? + 5for-2<x<4

—15

\n

e

(1)

(1)



(c) Use the graph to find an estimate for the solution of the equation x> - 3x2 +5=0

(d) By drawing a suitable straight line on the grid, find an estimate for the solution of the equation x® — 3x?
+2x+4=0

(Total for question = 6 marks)



Q26.

(a) Complete the table of values for y = x2 —4x + 2

—2

—1

14

(b) On the grid, draw the graph of y = x? — 4x + 2 for values of x from -2 to 5

The point P (k, 4) where k > 0 lies on the graph of y = x> —4x + 2

(c) Use your graph to find an estimate for the value of k.

Vi

16

IO

T e [y

IN

=Y

(2)

(2)

(Total for question = 5 marks)




Q27.

(a) On the grid, draw the graph of y = 3x + 2 for values of x from -2 to 3

Ya
12

11

10

(3)

(b) Mark with a cross (%) a point on the grid that satisfies both the inequalities
x>2andy>3x+2

Label this point P.
(2)

(Total for question = 5 marks)



Q28.

(a) Complete the table of values for 2x + y =4

x -1 2 4

(2)

(b) On the grid, draw the graph of 2x + y = 4 for values of x from -1 to 4
(2)

Ya

| S




(c) Show, by shading on the grid, the region which satisfies all three of the inequalities
x2-1,y=22and2x+y<4

Label the region R.

(Total for question = 6 marks)

Q29.

-4<2y<6
y is an integer.

(a) Write down all the possible values of y.

(b) Solve the inequality 7t — 3 < 2t + 31

Show your working clearly.

(Total for question = 4 marks)



Q30.

The diagram shows a rectangle.

< (2x —4)em

The area of the rectangle is A cm?

Given that A < 3x + 27
find the range of possible values for x.

(3x

Diagram NOT
accurately drawn

+2)em

(Total for question = 5 marks)



Q31.

(a) Solve x>+2x>6x+5

(b) Represent your solution set to part (a) on the number line below.

| | | | | | | |
-5 4 3 -2 -1 0 1 2

Tas —
e —
T —
T —

(Total for question = 4 marks)



Q32.

Here are the first five terms of an arithmetic sequence.
8 15 22 29 36

Work out the sum of all the terms from the 50th term to the 100th term inclusive.

(Total for question = 4 marks)



Q33.

The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first 36 terms of the same
series.

Find the sum of the first 30 terms of this series.

(Total for question = 5 marks)



Q34.

Here are the first five terms of a number sequence.

7 11 15 19 23

(a) Find an expression, in terms of n, for the nth term of this sequence.

The nth term of a different number sequence is given by 80 — 2n

(b) Write down the first 3 terms of this sequence.

Yuen says there are no numbers that are in both of the sequences.
Yuen is correct.

(c) Explain why.

(Total for question = 5 marks)



Q35.

The 3rd term of an arithmetic series, A, is 19
The sum of the first 10 terms of A is 290

Find the 10th term of A.

(Total for question = 5 marks)



Q36.

Here are the first five terms of an arithmetic sequence.

7 10 13 16 19

Find the sum of the first 100 terms of this sequence.

(Total for question = 2 marks)

Q37.

(2x + 23), (8x + 2) and (20x — 52) are three consecutive terms of an arithmetic sequence.

Prove that the common difference of the sequence is 12

(Total for question = 4 marks)



Mark Scheme

Q1.

Q Working [Answer | Mark]| Notes
4x(5-x)ord={2x—1)or 4 | MI for setting up a correct algebraic
20—4x or 10x— 5 oe expression for area 4 or area B

(could be seen as part of an
equation)
(condone lack of brackets for
multiplying if meaning 1s clear for
this mark only)
one from: and one from: M1 for expanding 2 sets of brackets
45-x)=20—4x 5(2x—1)=10x—-5 correctly (one for each shape)
or or [allow =2 or =2 for the wrong
2x4(5-x)=40—-8x [2x52x—-1)=20x-10 shape for this mark]
or or Need not be in an equation at this
05x4(5-x)=10-2x | 05 x5(2x—-1)=5x-25 stage.
oe oe
eg M1 for a comrect equation with terms
10x+8x=40+35or in x on one side and number terms
—5—-40 =—10x— 8x or the other side
18x=45or
—45=—-18x
or
dx+x=20+25 oe
Working required 25 Al oe depon Ml
Total 4 marks




Q2.

Question

Working

Answer

Mark

Notes

(a)

(®)

e.g_éx (x+53+3x-2)=(2x—-3)
or 0.5(4x +3)(2x - 3) oe

eg. %X{Exl—llx+ﬁx—9}:lii
or 852 — 12x + 6x— 9 = 266

——6++/36-—8800 =

2x8

6143648800 - 64 +f8836

16 16
or (4x —25)(2x + 11) (=0)

shown

6.25 oe

M1

M1

Al

M2

Al

correct algebraic expression for
area

for correct equation with
brackets expanded

for completion to given
equation

dep on M2

If not M2

then award M1 for

——6+J(—6) —4x8x-275
2x8

Condone one sign error in

substitution; allow evaluation

of mdrvidual terms e g 36 1n

place of (—6)? [allow —6” or 6°

in place of (—6)°. throughout

allow + rather than + |

or

(dx =25)(2x = 11) (=0)

(aif student gains M1 and shows
both answers the 22 M1 can be
awarded)

ft from an incorrect 3 term
quadratic equation

dep on M1 and 6.25 oe alone
mven as final answer




Qs.

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct

method.
Question | Working | Answer | Mark Notes
A ) M1
—_— =
A
.
A - i JAr 1 |4
— Al accept equivalents eg. |
4 2w 2\«w
Total 2 marks
Q4.
Question Working Answer Mark Notes
Ar—5g=2t+7 M1 for expanding bracket
within the equation or
division of all terms by 3
ar—2r=T+3g M1 (ft a 4 term equation) to
1solate terms 1n ¢
i 5g+7 3 Al oe
3
Tatal 3 marks
Q5.
Ques | Working Answer Mark Notes
oy +dv=ax+hb M1 | both terms in original denominator
multiplied by v
eg oxy—ax=b—dyor M1 | for isolating terms in x and non x terms
dr—b=ax—exy correctly
ft fromexy+d=ax+bar
cxtady=ax+b
x(lev —a)=b—d) M1 | for taking out a factor of x correctly
provided there are two terms in x
h—dy 4 Al bh—dy dy—b
= for x= o eg y=—
v —da cv—a a—cy
Total 4 marks




Q6.

Question | Working Answer Mark Notes
2 3x-2 M1 squaring both sides to get a correct
A equation
xy-+y =3x-2oe M1 for multiplying by the denominator
and expanding the bracket
y+2=x(3-y)oe M1 for isolating terms in x and
factorising the correct expression of
the equation
2 |2 4 —j - ':
x= ; “1 Al accept x=— 13 oe
= }n— —
Total 4 marks
Q7.
Question Working Answer | Mark Notes
yi=ay? +n 5| M1
o il M1 1solate terms iny ]
’ ’ or divide through by )~
l=a+—orl-a=
1.4
vVl—a)=n vy take out y” as a common factor
3 n Mi y~ as subject
Vo =
] l1-a
| 71 =
\':m Al accept T
Total 5 marks




Q8.

Question

Working

Answer | Mark

Notes

<

;‘1=(4_JT)17'2 or —=4—m
r

M1

M1

for isolating 7~

Va—-x

Al

Also accept

&

4—7

Total 3 marks

Q9.

Question

Working

Answer

Mark

Notes

eg.m—m—1 or(n+t1P-—n

Ml

for setting up a correct
algebraic expression (any
letter can be used)

eg.nm—nm+2m—1lor
nw+n+1-—n

M1

Correct expansion of
brackets and correct
s1gns or a cotrect result

eg.2n—1lis

always odd

Al

depon M2 foreg 2n—1
or2n+lor—(2n+1)oe
and a smtable
conclusion

SCBl foreg
(2nP—(2n—-17Yor
(2n+ 1P —(2n) oe

Total 3 marks




Q10.

Question

Working

Answer

Mark

Notes

(a)

R = kt?2 oe

M1

Equation consistent
with Roct”

eg 10=kx 2> or 40=k
®x 42 or k=2%

M1

Substitute values
at any point on the
graph or find the
value of k. (Implies
first M1.) Allow
readings from
graph for t £ 0.1
andR+1

Al

Award for R=kt’ if
the value of k is
shown clearly in

(a) or (b).

(b)

[

M1

ft dep on answer of
the form R=kt’

Al

ft dep on answer of

the form R=kt’
Simplification of
constant is not
required. eg accept

- JEKL
25 fx

[allow other clear
arguments that
clearly shows tis
inversely
proportional to

Jx ]

Total 5 marks




Q11.

©

Wurking

Answer

Mark

Notes

eg. 2n+1,2n+3

M1 | for algebraic

representation of two
consecutive odd
numbers

2n+3P-2n+ 1) =
(42 + 6n+6n+9)— (4n?
+2n+2n+1)

M1 | for correct expansion of

at least one bracket

En+8

M1 | for simplified answer,

may be factorised

proof

Al  for completion of proof

Total 4 marks

Q12.

Question

Working

Answer

Mark

Notes

(a)

T=k/x

M1

or for T =+fmx
k may be numeric (but not 1)

400 =K/625 ar k= 16or
400 = fm625 ar m =256

M1

implies the first M1

=16\x

Al

accept T =+f256x
Award 3 marks if T=ky/x but kis
evaluated correctly 1n part (a) or

(b).

SC: B2 for correct formula for x
m terms of T

(b)

120

Bl

ft for a correct answer from a
substitution into an equation (or
expression) in the form (7 =) k/x
except

fork=1

Total 4 marks




Q13.

Working

Answer

Mark

Notes

(a)

=

M1

for t=Jkf" butnot for

t=f"

Also award for correct
equation in ¢, f* and a
constant or for ¢ = some
numerical value = f2

k=0.0003125 or
3.125x104

M1

for 0.02 = k = 82 or for correct
substitution into an equation
which scores the first method
mark (mav be implied bv
correct evaluation of the
constant)

=
0.000312
5£2

Al

Award 3 marks if answer is
t=kf*but kis evaluated in

part (b)

(b)

2 __0.0098
. 0.0098
= S

2 _ g2
4 0.02

=——  _ __0or
0.0003125

]

M1

for substitution and
rearrangement into form

f2 _ 0.0098

of k except for k=1

, 00098 _,

or f°= x 8
4 0.02

with their value

5.6 ce

Al

Total 5 marks




Q14.

Question

Answer

Alark

Notes

(a)

]2_8:£ oeork=128=2ork

=512

P=—

(L]

M1

Allow Pg*=kor g :i
P

|
Do not allow P =—

7

M1

For correct substitution in
a correct equation.
Implies first M1

Award M2 if £=31.2

stated unambignously

Al

Award 3 marks if answer
s

P =i,_but k15 evaluated
7
in (a) or (b)
SCB2 for Pg* =512 or
2 312

P

q

(b)

0.8

Blft

ft equation 1n the form

P=—1 oe

g

Total 4 marks




©

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct
method.

Q15.

Question Working Answer | Mark Notes
A=KT? and A=k" or 4 M1 condone the
same constant
’=—¢ or I’ =pr* used in both
;zf equations
r =ET1 or r = qTB

NB: Values
may be
substituted in
place of the
variables

.k . X M1
47% = Eﬂ.zfﬁ or 47 =m0.25° or

47° NB: ZEIJIS' may
7(=141376) or be seen in place
025 of 47
0.25 1
—(= =7.07(3..)x10™)
47 © 141376

L 0r0.015625
64

may be seen in
place of 0.25°

3 M1
[1'3 =]G'2% %365 or
7 472

3657 = 141376 or
365% % 7.07(3...) x 10% or
0.942...

0.980 Al awrt 0.980
accept 0.98
Total 4 marks




Q16.

Q Working Answer Mark Notes
2y =6ordx=- M1
6 Adding or subtracting
x=—15y 3 correctly or correct substitution
=3 leading to
one correct equation and one
unknown.
Al Al depon M1 awarded
otherwise MOAD
Total 3 marks
Q17.
Question Working Answer Mark Notes
eg dx+oy=4 M1 for correct method to eliminate
dx—2y=18 one variable — multiplying one
with the operation of or both equations so the
subtraction coefficient of x or y 1s the same
in both with the intention to
dx+ 5y =4 add or subtract to eliminate one
10x -5y =45 variable(condone one
With the operation of anthmetic error) or 1solating x
adding of ¥ 11 one equation and
substituting into the other
y=2x—9and equation
dx+5(2x-9)=4
M1 (dep) for substiution of found
vanable mto one equation or
correct method to eliminate
second variable
x=350e y=-2 3 Al DeponMl




Q18.

Q Working Answer | Mark Notes
Elimination Substitution 4 |MI for a correct method to eliminate x or y:
Eg Eg coefficients of x or y the same and correct
2lx—-6y =102 (34+2y) operation to eliminate selected vanable
21x+35y =-21 3 | | +3y=-3 {(condone 1 anthmetical error)
(—41y=123) or
o or
3x+5 h,} = ]:—3
or Lo for correctly writing x or v in terms of the
or other variable and correctly substituting
35x-10y =170
6x+10y=—6 F—3-53
' 7| 3 _2y=34
(41x=164) . )
or
T2 223X ]:34
L9
Al deponMl forx=4ory=-3
Eg M1 dep on M1 for substitution of found
Tx—2=—3 =34 variable
or
repeating the steps i first M1 for the
second varable
x=4 Al cao
v=-3 A correct answer without working scores

no marks

Total 4 marks




Q19.

Q Working Answer [Mark Notes
2+ -y=8or (-1 [ x—1) M1 o

g4t 8447 —| | =8 correct first step eg substitution by
X=——"——>3—— \

—2y=1 Lo = x—1
3y 3y oe eg x=1+2yory=

or =

equation in a single vanable

or
3xy—3yx2y=3yxl writing ond equation with x the

oe subject and substituting into 1%

or

multiplying 2™ equation by 3y and

subtracting from 1** oe

to get an

3y —}'l =8

eg 51 + 3y —8(=0) eg x° —4x—33 (=0) Al

for a correct simplified quadratic

v+ 8 y—-1(=0)or (x+11)x-3)(=0)or wW1ft

—BiJBE —4><5><{—8) 4iJ{:_4}3 —4>(j><{:—33) dE"p o1 Ml for SD].‘.'ELﬂg their 3 term
quadratic equation using any

correct method (allow one sign

error and some simplification —

—314/9+160 o
10

2x5 2x5

allow as far as if
factorising. allow brackets which
expanded give 2 out of 3 terms

correct)

Al dep on first M1
y= —% andy=1(both) |x=-—r andx=3 (both) 5 °pon st
b

1 8]A1l oe dep on first M1
. 5 Must be paired
correctly

Total 5 marks




Q20.

Question Working Answer | Mark Notes
x4+ -2x+2)=24 5 M1  for substituting linear equation
into the quadratic equation
22+ 2x—-24 (=0) or Al for a correct equation in the form
¥ +x—12(=0) ac +bhx+e=0o0r a’ +bx=—¢
or 27 + 2y =24 orx* +x=12
x+Hx-3=0or MI1ft dep on M1 for solving their
_ 1_ —1n quadratic equation using any
x= = Jl 1{4><1 5 le) or correct method (allow one sign
. “f 1 error and some simplification —
(x-3] {3 -12=0 alow as far as ZEVIE98)
factorising, allow brackets which
expanded give 2 out of 3 terms
correct)
x=—4and x=3 Al  for both x values dep on M1
(—4.-2)and (3. 3) (—4.-2) Al for both solutions dep on M1
and (3. 3)

Question | Working

| Answer |Marl:|

Notes

Alternative mark scheme

¥ —3y—10 (=0)
Hr—by=200r)*—3y=10

(y=20+y" -2y=24 3 M1 for substituting linear equation
) ) } into the quadratic equation
22— 6y—20(=0) or Al for a correct equation in the

form
a’+by+c=0o0r
ﬂ};_'_b}":_f

(v—=3)y+2)=00r

——31.,J(-3)) - (4x1x-10)

Mift dep on M1 for solving their

quadratic equation using any
correct method (allow one sign

g 2x1 error and some simplification —
or
o+
3 3! allow as far as w}m
2
2 - if factorising, allow brackets
which expanded give 2 out of 3
terms correct
y=5andy=-2 Al for both y values dep on M1
(—4,-2) and (3, 5) (—4,-2) Al for both solutions dep on M1
and (3, 5)

Total 5 marks




Q21.

Question

Waorking

Answer

Mark

Motes

(a)

4y =10-3x,,

4y =3x-10

M1 May be implied by second M1 or by ¥ = —%x*c

even if value of ¢ is incorrect
or find coordinates of 2 points the line eg (0,
25), x= 2,y =1, table, diagram.

M1

or for clear attempt to evaluate

vertdiff

— —for their pts
horiz diff

Al

Award 3 marks for corract answer if aithar first
M1 scored or no working shown.

SC If M0, award B1 for -%x

ib)

Qx+12y =30

10x - 12y = 46

15x + 20y = 50

15x —18y = 69

M1

for coefficients of x or y the same or for correct

rearrangement of one equation followed by
substitution in the other

- 5x_{{lﬂ—3x

]=23
4

Al

cao dep on M1

M

{dep on 1st M1} for substituting for other
variable

Al

Award 4 marks for correct values if at least first
M1 scored

B1

Award 5 marks for correct answer it at least first
M1 scored
ft from their values of x and v

Total 8 marks




Q22.

©

Q| Working

| | Answer

Mark]|

Notes

Elimination

ar

Sa+3p=196and 3a+2p=1220e

Sa+3p=196and 3a+2p=1220e

M2 for an arithmetical
method (must see the
calculation to find 0.22 or
0.26 or 0.74 and 0 48 oe)

M1 for setting up

both equations oe

Allow the use of apples and
pears oe throughout, e_g.

5 apples + 3 pears = 1 .96 and
3 apples + 2 pears = 1.22

Eg Eg

15a4+9p =588 | 10a+6p=392
15a+10p=6.1 0| 9a+6p=3.66
Subtracting Subtracting
(—p=-0.22) (a=0.26)

Ez

6.1(0) —5.88 (=0.22) 0e
or
392-366(=026)o0e
or

1.96—1.22 (= 0.74) oe

6a-+t+4p=2440e

Eg 5a+3p—=196 and

and 1.22 —-70.74" (= 0.48)

M1 for a correct method to

eliminate a or p: coefficients

of a or p the same and
correct operation to

eliminate selected vanable
(condone any one arithmetic

error) or to find the cost of
1 apple and 1 pear

“0.66" =3 (=022

Eg

a+ p=048 oe

or
Apple and pear 15 0.48 ce

Subtracting
Eg Es Eg M1 (dep on M2)
Sa+3("0.22") =194 5"026")+3p|3 =022 (=0.66) for substituting
or —196 1.96-"0.66" (=1.3(0)) their value found
34+ 2("0.22" =122 = “1.3(0)" =5 (= 0.26) (must be = 0) of
or or one variable into one
3("026M+2p|5 = 0.26 (= 1.3(0)) of the equations or
—1722 1.96 —1.3(0)" (= 0.66) for repeating above

method to find second
vanable or for third
working column allow
k(a+ p)= k(0.48)

or for a complete
arithmetical method

to find the other value

{(a+ p=)048x100e

10="0.26"+10=x"0.22" or

10

or k(a+ p)= k(0D 48)x =

M1 (dep on M3) can
be implied by

10(a + p) provided a
and p must be =

Working reguired

4.8(0)

Al dep M2

Total 5 marks




©

Substitution

Sa+3p=196and
3a+2p=1220e
or
Ja-+3p=196and
Ja+2p=1220e

M1 for setting up both equations oe
Allow the use of apples and pears oe
throughout, e.g.

5 apples + 3 pears = 1.96 and

3 apples + 2 pears =122

Eg M1 for correctly wrniting 4 or p in terms
1.96—3p of the other variable and correctly
3[T]+ 2p=122 or substituting (condone any one anthmetic
. error)
77—
5[#%3;:_1_95{”
3a+2[1'963_ 4| —1220r
1.22-3
5a+3[ Z|=1960r
p=0220ra=026
Eg M1 (dep on M2) for substituting their
1.96—3(0.22) value found (must be > 0) of one vanable
(a=)———or : . 1
5 mto one of the equations or
(a —)M or for repeating above method to find
3 second variable
1.96—5(0.26
(p 202 o
3
1.22—-3(0.26

10x"0.26"4+10:<"0.22"

M1 (dep on M3) can be implied by
10{a + p) provided g and p must be = 0

Working required

4.8(0)

Al dep M2

Toatal 5 marks




Q23.

Working

Answer

Mark

Naotes

(1- 21|| —-9y—(1- 2”-4 -12

.

-

, (1-x) (1-x)
x -9 il |—1‘:2: 2
2 | 9

M1 substitution of
linear equation mto
quadratic

eg E}'j —11y+12(=0)0e

allow 2}1-‘3 —11y=-12 oe

eg X +9x+14(=0) oe

allow x* +9x=-14 ce

Al (dep on M1)
writing the correct
quadratic expression

i the form

ac +h+c(= 0

allow ax~+ bx=¢

eg. (2y-3)(y—4)(=0)

114(—11) —4x2x12
w 7

]

(x=)

eg (x+7)x+2)(=0)

—9+4f07 —4x1x14

5
.

ce (53] (2] -

M1 (dep on M1) for
a complete method
to solve their 3-term
quadratic equation

(allow one sign
error and some
simplification —
allow as far as

11£4121-72
4

or

—Qi«JS]—:’rEj

2

y= i oe and y =4

x=—7Tand x=-2

Al (dep on M1)
both x-values
or both y-values

Al (dep on first M1)
must be paired

correctly

Total 5 marks




Working

Answer

Mark

©

0.(14)

10, (4). 6, 2.(-2).

I~

Award Bl for anv 2

COITect.

(b) (—3.-10). (=2.4). (=1. 6). (0.
2). (1.-2),
(2. 0).(G.14).

Correct curve

2

For the correct smooth
curve.

B1 for at least 5 points
plotted correctly; fi from
table for plotting only
provided at least Bl
scored 1 (a).

(c) P—-6=x1+m=0ar

1-6+m=10

Bl

M1

y=x—13 drawn

—27t0—-29

]

Al

ft from graph (dep on
M1)

Total 7 marks

Q25.

Apart from d, where the mark scheme states otherwise, the correct answer, unless clearly obtained by an
incorrect method, should be taken to imply a correct method.

Question | Working | Answer | Mark Notes
(a) 1,5,21 1 Bl
(b) correct 1 Bl Correct curve through (1,3), (2, 1),
curve (3. 5), and (4, 21).
(c) ~1.1 1 Bl  Accept -1.15< x< -105
(d|y=1-2x M2 Line must be long enough to cross
drawn curve and verify accuracy.
M1 for x* —3x" +5=-2x+1or
y=—21x+1 oe
.58 Al dep on M2
3 Accept -09< x <-0.7
Total 6 marks




Q26.

Ques Working Answer Mark Notes
a 7-1-2,7 2 B2 all correct
Bl for 2 or 3 correct
b Correct 2 M1 for plotting at least 6 points correctly from
curve their table (dep on Bl earned in (a))
Al fully correct curve
c 44-45 l Bl ft any parabola with 2 intersections with y =
4,
| value for x only. Condone eg (4.4. 4)
Total S marks




Q27.

©

The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct

method.
Question Working Answer Mark Notes
(8) |(-2,-4),(-1,-1), correctline drawn B3 For a correct line between x = -2
(0,2).(1,5),(2.8), |from betweenx=-2 and x = 3.
(3.11) and x =3
B2 Ifnot B3, then B2 for:
e atleast 2 correct points
plotted or
e for a line passing through
at least 2 correct points or
e for a line drawn with
positive gradient through
(0.2) and clear intention
to use a gradient of 3 (eg.
a line through and (0 , 2)
and
(0.5,5))
Bl If not B2 then Blfor:
e at least 2 correct points
stated (may be in a table)
o
o for a line drawn with a
positive gradient through
#
(0.2)or
3 e for a line with gradient 3.
(b) M1 fi for a point marked above their
v =23x+ 21f at least B1 scored 1n
(a)
or
for a point to the right of x =2
correct point Al  Pomnt marked above y=3x+2
and to the nght of X =_2 (not on
lines).
Label P may be omutted 1f
unambiguous.
SCBI for the correct region
, identified by either shading in or

shading out.

Total 5 marks




Q28.

Question | Working Answer Mark Notes
(a) 6,0 —4 2 B2 Award Bl for any one correct
(b) (=1, 6), (2, 0), Milft Plot any two points, from table with no ft errors,
(4.-4) (dependent on B1)
correct hine 2 Al Straight line jorning (-1, 6) to (4, —4) or befter.
(c) M1 Draw hinesx=—l and y=2
2 Al Correct region identified (R need not be
labelled).
Accept shaded or unshaded
Total 6 marks
Q29.
Q Working Answer Mark Notes
(a) -2.-1.0,1.2 2 B2 (Bl for 4 correct values and no
incorrect values (eg—1. 0. 1. 2) or
for 6 values with no more than
one incorrect value (eg —2.—1. 0,
1.2.3)

(b) | 7t—2r=31+30or 2 M1  fterms on one side and numbers
St=34or on the other. Condone = rather
—331=2t-7t or than = or any other sign for this
—34 = —5¢ oe mark.

Working required t=68 Al

oe (dep on M1)

Egtii ort= Il’ji or 6.82¢
5 5

Must have correct sign on answer
line

(s1ght of correct answer m
working space and just 6.8 oe on
answer line gains M1 only)

Total 4 marks




©

Q30.
Q Working Answer | Mark Notes
(B3x+2)(2x—4)=3x+270e M1 condone incorrect symbol
eg 6x° —8x— 8 < 3x+27
eg 6 —11x—35 =0 M1 expanding and rearranging to get a
correct 3 term quadratic, condone
incorrect symbol
M1  first step to find the critical values dep
(2x—NGx+3) (=0 or on M1 for solving their 3 term
quadratic using any correct method
11+ J(_] 1) —4x6x(-39) (allow one sign error and some
2% 6 sumplification — allow as far as the
: 11£+/121+840 :
equivalent of o ) orif
factorising, allow brackets which
expanded grve 2 out of 3 terms correct)
3 7 Al  oe the positive critical value onlv or
377 both critical values (if both they must
be correct)
S | 3 Al .
2=x< = accept 2 <= x =< — may be seen as two
separate inequalities x = 2 (x = 2) and
7
-
2
Total 5 marks
Q31.
Q Working Answer Mark Notes
a |x2+2x—-6x-5=0 M1
orx’—4x-5=0
x-5)x+1) M1
x<—1, x=5 3 Al
b 1 B1 | ft from (a)
< O G-
-5 4 -3 |2 -1 0 1 2 3 4 5
Total 4 marks




©

Q32.
Q Working Answer | Mark Notes
a=8 d=17 4 M1 can be implied
100 M1
(S50 =}T[_2><3+{1ﬂﬂ'—l}><?'] (=35430) or
49
(S, :}T{Ex8+{49—l)x?} (=8624) or
50
(S5 =}T[_2><:S+(5ﬂ—l)><ﬂ (= 89735)
354507 —"8624° or M1
35450° —"8975" + (8 + (50 — 1)=7)
26 826 Al
Total 4 marks
Alternative scheme
(tip=)Tn+1 a=8andd=7 4 M1 can be imphed
(uso0=)T7 =530+ 1(=35Dor (us0=) 8 + (30— 1)=7 M1
(u100=) 7 > 100 + 1 (= 701) (=351)
%('3514'?{]1') 5—3[:2x3il+{il—l)x?] st
26 826 Al

Total 4 marks




©

Q33.
Question Working Answer Mark Notes
48 5 M1 For a correct
T(fﬂ—('—lg—l}d? or expression for
= the first 48 terms
36 or the first 36
T(Jaﬂiﬁ—l)d} oe —
48 436 a2 M1 For a correct
?(za—(ﬂm—l}d}_:tx : (2a+(36-1)d) equation.
oe
96a + 1392d = 0 oe eg 42 + M1
58d =0,
2a+ 29d =0o0ra = —14.5d
etc
30 M1 Indep Allow
T(JH+(3ﬂ—1)d} substitution of
= any ‘found’
values of @ and d
0 Al
Total 5 marks
Q34.
Q Working Answer Mark Notes
(a) dn + 3 2 B2 Bl fordn+x
where x 1s any
integer
(b) 78,76, 74 2 B2  B1 for one correct
term
(c) Correct 1 B1 | The first sequence
reason is only odd

numbers and the
second 1s only even
numbers

Total 5 marks
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Q35.
Q Working Answer | Mark Notes
a+2d=19 5 M1 | A formula for term
3
10 _ M1 | A formula for the
b3 (2a +9d) =290 oe sum of the first 10
terms
Eg 10a + 45d =290 M1 | A correct method
10a+20d=190 tofindaord
Or 5(2(19 — 2d) + 9d) =
290,a=11.d=4
10t term=11+9 x 4 M1 | A correct method
or290 —4.5(2 x 11+ 8 = to find the 10®
4) 47 Al | term.
Total 5 marks
Q36.
Question Working Answer | Mark Notes
g=7andd=3 2 M1 for a method to find
100 the sum -

—(@x7+(100-1)x3) or
100th term is 7 + (100 - 1) * 3 (= 304)

and
100 = (7 +"304") =+ 2 or

100" termis 2 * 100 + 4 (= 204) and

100 = (7 +"304") + 2

15550

brackets (100 - 1) must
be used correctly

Al

Total 2 marks




Q37.

Question Waorking Answer | Mark Notes

Mark scheme 1

(Bx+2)—(2x+23) (=6x—21) or M1 for a correct

(2x+23)—(8x+2) (=—6x+21) or expression for the

20— -Bx+2)(=12x—-54) or common difference

(Bx+2) —(20x—-52) (=—12x+54) in terms of x
brackets must be
present or removed
correctly

(Bx+2)—(2x+23) =200 —52) - (Bx + 2) oe M1 for a correct

or equation

(2x+23)—(Bx+2)= (Bx+2) - (20x—32)

oe

x=55 Al

Eg 2x35+23(=34)and 8 = 5.5+ 2 (=46) shown 4 Al for 12 from cofrect

OR
8 x 5.5+ 2 (=46) and 20 x 3.5 — 52 (=38)

working




Question Working Answer | Mark Notes

Alternative method — starts by assuming

d=12

Eg M2 for a correct equation

(2x+23)+12= (8Bx+2) or If not M2 then award

(Bx+2)+12=20x—52) ar M1 for a correct

(2x+23)-12= (&x+2or expression for the

(Bx+2)—12=(20x—32) commeon difference in

ar terms of x brackets

(x+23)+ (Ex+ 2+ (20x-52) = must be present or

i (2(2x+23)+ 21 2} removed correctly

2 eg
Bx+2)-(x+23) (=
Gx—21) or
(20x—-52)—(8x+2) (=
12x—34)

x=335 Al

orx=15from(2x+23)—12= (Bx+2)

orx =35 from (8x +2)— 12=(20x-32)

2x3535+23(=34) and shown 4 Al for explicitly showing

8 x 5.5+ 2 (=46)
and 20 x 5.5 — 52 (=58)

OR

2x+23)+12= (8x+2) and
(Bx+2)+12=(20x—32)
and gets x = 5.5 both times

hoth common
differences are 12

OR

solves both
(2x+23)+12= (Bx+
2)

and
(Bx+2)+12=20x—
52)

and gets x = 3.5 both

tumes
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