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Algebraic Manipulation and Proof

Q1. Expand and simplify  (2x + 5y)(3x - 8y)
(Total 3 marks)

Q2. Expand and simplify fully  (x — 3)(x + 2)(x + 5)

(Total 3 marks)

Q3. Rearrange Y = 4x—_35x to make x the subject.
(Total 4 marks)
Q4. Circle the identity.
(x — 3)? (x—3)2>5
(x—3)2=1-6x (x—3)2=x?—6x+9

(Total 1 mark)
Q5. Work out the values of a and b in the identity

5(7x +8)+3(2x+b)=ax + 13
(Total 4 marks)

Q6. Provethat 3(x+ 1)(x+7)— (2x +5)? is never positive.
(Total 5 marks)

Q7. Expressions for consecutive triangular numbers are

nn+1) (n+Nn+2)

2

and
Prove that the sum of two consecutive triangular numbers is always a square number.
(Total 4 marks)

Q8. Two integers have a difference of 3.
The difference between the squares of the two integers is three times the sum of the integers.

Forexample, 13-10=3, 132- 10? =169 — 100 = 69
And 3 x (13+10) =3 x 23 = 69

Prove this result algebraically.
(Total 4 marks)



Straight Lines and Circles

Q1. A straight line passes through O and (2, 6)

VA
(2, 6)
>
0 X
Circle the equation of the line.
y=x+4 y=6 y=3x yz%x
(Total 1 mark)
Q2. The equation of a straight line is 2y=3x+5
Circle the gradient of the line.
- - 3 5

(Total 1 mark)



Qs.

Q4.

Q5.

Q6.

(a) Show thatthe lines y=3x+7 and 2y-6x=8 are parallel.

Do not use a graphical method.
(3)

(b) Is the point (-5, -6) above, below or on the line y =3x +7?

Tick one box.

Above Below On the line

You must show your working

Do not use a graphical method.
(2)
(Total 5 marks)
Line A has equation y=4x-1

Line Bis
perpendicular to line A
and
passes through the point (8, 5)

Work out the coordinates of the point where line B intersects the x-axis.
(Total 4 marks)

A circle has equation x%2+ y? =4

Circle the length of its radius.

(Total 1 mark)

The equation of acircleis x2+ y?=9
Work out the length of the diameter.

Circle your answer.

(Total 1 mark)



Q7. A, Band C are points onthecircle ~ x?+ y?2=36  as shown.

A is on the y-axis.
B is on the x-axis.
M is the midpoint of AB.

COM is a straight line.

VA

A

Show that the coordinates of A are (0, 6)

(1)
Work out the coordinates of B.

(1)
Show that the equation of the straight line passing through C, O and Mis y=x

(2)
Work out the coordinates of C.

Give your answers in surd form.

()
(Total 7 marks)



Q8. A and B are points on the circle with equation  x% + y? = 25
Ais (3, 4)
B is a point on the y-axis.

PA and PB are tangents.

A(3,4)

(@) Show that the coordinates of B are (0, —5)
(1)

(b) Give areason why PA = PB
(1)
(c) Pis the point (a, b)
Work out the values of @ and b.

(4)
(Total 6 marks)



Functions

Q1.

Q2.

Qs.

Here is a number machine.

Input

x4

Work out the output when the input is 16

f(x) = x? — x3
Circle the value of f(—3)

18 -18

f(x) = 3x and g(x) = x?
Circle the expression for fg(x)

3x? 9x?

v

36

3x3

Output
(Total 1 mark)
-36
(Total 1 mark)
9x*

(Total 1 mark)



Q4. (a) Work out the output y when x =4

Input Output
|/ . \ . 5 / » \
\__.___ - / \._-_ __/

(1)
(b) Complete this number machine sothat y=2(x +7)

Input Output
l/ X \r%— > y \
N < o

(c) Here is a different number machine.

Input

(1)

Output

./ —?-\i-%— 2>
L S

Which equation is correct for this machine?

Circle your answer.

y=§+3 X =

N

+3

Q5. Here is a number machine.

Input

+3 —— y )

— y+3 _ X*3
= > y =
(1)
(Total 3 marks)
Output
L o e )
\m_q___ 7

(@) Write an operation in each box to make the number machine work.

(2)

(b)  Work out the value of n when the input and output are equal.

(2)
(Total 4 marks)



Q6.

Q7.

Q8.

Q9.

4x—-3
5

For all values of x, f(x) =

Workout  f~1(x)
(Total 3 marks)

f(x) = 2x?
gx)=x+5
Circle the composite function fg(x)

2x2+5 2(x + 5)? 2(x2 +5) 4(x + 5)?
(Total 1 mark)

f(x) = =— glx) = x? -2

x+2

Work out  fg(x)

Give your answer in the form a + bx™ where a, b and n are integers.
(Total 3 marks)

For all values of x, f(x) = x?+1 g(x)=x-5

(@) Showthat fg(x) = x?—10x + 26
(2)

(b) Solve fg(x) = gf(x)
(4)
(Total 6 marks)



Trigonometry
Q1. Circle the value of cos 30°
1
2 2
(Total 1 mark)

Q2. Show that the value of cos 30° x tan 60° + sin 30° is an integer.
(Total 3 marks)

Q3. Use trigonometry to work out the size of angle x.

Not drawn
accurately
9cm
(Total 2 marks)
Q4. Use trigonometry to work out the length x.
Not drawn
accurately

h o 8 cm

(Total 2 marks)



Q5.

Not drawn accurately

B
20em '
_— 9 cm
— M
A C
Work out the length AC.
(Total 3 marks)
Q6. ABC'is aright-angled triangle.
P is a point on AB.
Mot drawn
accurately

!J

4cm

2
BP =4cm and tanx=§

(@) Work out the length of BC.
(2)

(b) Work out the length of AP.

()
(Total 5 marks)



Q7. Here is a triangle.

Not drawn accurately

Leah tries to use the sine rule to work out the size of angle x.
Here are the first two lines of her working.

What error has she made in this working?

(Total 1 mark)
Qs.
Not drawn accurately
."-H\
_.-’--'- I‘l,
.H'QED
7 )
7 \
f‘"’f \ xem
- \ -
7 \
7 \
ﬁ,_,-" )
.-"'-'f |"}44F.’Eil:I I‘I"'
15 cm
Work out the value of x.

(Total 4 marks)



Q9. The diagram shows a vertical tower CD of height, /2, metres.
ABC is horizontal.

AB = 40 metres.

h

26° 32°

A 40 m B C

Work out the height, /4, of the tower.

Not drawn
accurately

(Total 5 marks)



Quadratics

Q1.

Q2.

Qs.

Circle the two roots of

(x=5)x+3)=0

-5 -3 3
(@) Complete the table of values for y= x2—x—2
X -2 -1 0 1 2
b% -2 -2

(b) Drawthe graphof y= x?2—x—-2

VA

for values of x from -2 to 3

(Total 1 mark)

(2)

(c) Write down the x-coordinate of the turning point of the graph.

The equation of a curve is

y= (x+3)2+5

Circle the coordinates of the turning point.

(5,3)

(5,-3)

()
(1)

(Total 5 marks)

(=3, 5)
(Total 1 mark)



Q4. (a) Write x?+6x+10 intheform (x+a)?2+b

(b) Hence, write down the coordinates of the turning point of the
curve y =x?% +6x + 10

Q5. (a) Factorise x2+5x— 24

(b) Solve x2+5x—-24=0

Q6. Here is the plan of the floor of an L-shaped room.
All lengths are in metres.

x-5

Not drawn

+
&4 accurately

X
(@) The area of the floor is 75 m2

Show that x24+x—-90=0

(b) By factorising x2+x—90 work out the value of x.

You must show your working

(2)

(1)
(Total 3 marks)

()

(1)
(Total 3 marks)

©)

(2)
(Total 5 marks)



x%-9 o x+3
P ——— simplifiesto ——
x2 + bx — 15 x

7. The expression
Q Xpressi e

Work out the value of b.
(Total 3 marks)

Q8. Solve the quadratic equation
6x>+2x—-5=0

Give your answers to 2 decimal places.
(Total 3 marks)

5
Q9. Solve the equation ——— + =2
x+2 x+1

(Total 6 marks)



Indices and Surds

Q1. Write down the value of 7°

Q2. Giventhat 3* = 9**1 work out the value of x.

Q3. Simplify  2%>x23

Circle your answer.

415

48 28 215
Q4. Simplify (5%)2
Circle your answer.
56 58 256 258
_1
Q5. Circle the value of 9 2
1 1 1
81 3 3 —43
14
Q6. Show thatﬁ can be written in the form  avb  where a and b are integers.

Q7. (a) Write V72 intheform av2 where a is an integer.

(b) Work out (V6 ++/12)?

Give your answer in the form ¢ +dv2 where ¢ and d are integers.

(Total 1 mark)

(Total 2 marks)

(Total 1 mark)

(Total 1 mark)

(Total 1 mark)

(Total 2 marks)

(1)

(3)
(Total 4 marks)



V150 — /6 o _
Q8. Show that —_— simplifies to an integer.

V2 x /3

(Total 3 marks)

Q9. Simplify V80 + /2%

a
Give your answer in the form T where a and b are integers.

(Total 3 marks)

Q10. Expand and simplify fully (10 + v2)(V15 — v3)

Give your answer in the form Vb , where a and b are integers.
(Total 4 marks)



Answers



Algebraic Manipulation and Proof

Q1.

Q2.

6x2 - 16xy + 15xy — 40)?
Allow one error

6x2 — 16x)y + 15x)y — 40)?
Fully correct

6x2 - xy — 40)?
ft their four terms

Alternative method 1 — multiplies (x — 3)(x + 2) first
X2-3x+2x-6
orx>’—x-—=6

four terms with at least three correct

implied by x? — x + k where k is a non-zero constant

x3—3x2+ 2x2—-6x + 5x2—15x + 10x — 30

or x3 — x2 — 6x + 5x%2 — 5x — 30
full expansion with correct multiplication of their 3 or 4 terms
by x and 5

x3+4x%2-11x - 30
Alternative method 2 — muiltiplies (x — 3)(x + 5) first
x2-3x+5x-15

orx?+2x—-15
four terms with at least three correct
implied by x? + 2x + k where k is a non-zero constant

x3—3x2+5x2—-15x + 2x> - 6x + 10x — 30

or x3 + 2x2 — 15x + 2x? + 4x — 30
full expansion with correct multiplication of their 3 or 4 terms
by x and 2

x3+4x>-11x-30

M1

Al

Alft
[3]

M1

Mildep

Al

Mldep

Al



Alternative method 3 — multiplies (x + 2)(x + 5) first
x2+2x +5x +10

orx?+7x+10

four terms with at least three correct

implied by x? + 7x + k where k is a non-zero constant
x3+ 2x% + 5x2 + 10x — 3x? — 6x — 15x — 30

or x3 + 7x? + 10x — 3x> — 21x — 30
full expansion with correct multiplication of their 3 or 4 terms
by x and -3

x3+4x?-11x-30

Additional Guidance

Do not ignore further incorrect simplification or attempt to solve after
correct answer seen

Q3. y(x-5)=4-3x

xy—-5y=4-3x

xy+3x=4+5y
orx(y+3)=4+5y

Isolating x terms

__4+5y
y+3

oe

Q4. (x-3)?=x>-6x+9

M1

Mldep

Al

[3]

M1

M1

M1

Al
(4]

Bl
1]



Q5. Alternative method 1

3Bx+6x=axor35+6=q

or41x =ax
M1
a=41
Al
40+ 3b =13
oe
M1
b=-9
SC3a=41,b=-270ra=41,b = g
Al
Alternative method 2
35x+40 +6x + 3b or 41x + 40 + 3b
M1
35x + 6x = ax or 35+6=a
and
40+ 3b =13
oe eg4ix=axand3b=-27
Mildep
a=41
implies first M1 only
Al
b=-9

SC3a:47,b=—27ora:41,b:§
Al



Q6.

Additional Guidance

a=41and b=-9

a=41orb=-9

35x, 40, 6x and 3b seen without addition signs shown or implied
35x + 40 + 6x + b leading to an answer of a =41 and b = -27

35x + 8 + 6x + 3b leading to an answer of a =41 and b = g

35x + 8 + 6x + b leading to an answerof a =41and b =5
a=41x

For g accept 1.66... or 1.67

Condone multiplication signs eg 35 x x for 35x

X2+x+Tx+7

orx’+8x+7
oe

3x2 + 24x + 21

4x2+ 10x + 10x + 25

or 4x% + 20x + 25
oe

-x?+4x -4
oe

—(x = 2)? so never positive

M1A1IM1A1l

M1A1

Mo

SC3

SC3

M1A1

Mo

M1

Mildep

M1

Al

Al

(4]

(5]



Q7.

Alternative method 1

n+n n?+2n+n+2
2 2

n%+3n+2
2

or

may be seen in stages

n?+n
e.g. n? + n followed by .
n?+n n%+2n+n+2
and
2 2
or
n?+n n%+3n+2
and
2 2
may be seen in stages
n?+n
e.g. n? + n followed by .
n?+ 3n+ 2

and n? + 3n + 2 followed by -

implies M2

2n?4+4n+2
2

orn+2n+1

with M2 seen

oe single fraction with terms collected
an?+8n+4

e.g. ”
n?+2n+1and(n+1)>°

with M2A1 seen
allow (n + 1)(n + 1) for (n + 1)?

M1

Al

Al



Alternative method 2

nTH n+n+2)
oeeg. (n+1)(5 + nT”)
2 (2n+2)
2 2
or n +n+n +n+ 2n+2

2 2 2

with M1 seen

2n?+4n+2
——orn*+2n+1

with M2 seen

oe single fraction with terms collected

4n%+8n+4
4

n?+2n+1and (n+1)>°

with M2A1seen
allow (n + 1)(n + 1) for (n + 1)?

Alternative method 3

nTH(n+n+2)

oeeg (n+1)(5 + nT”)

”T“ (2n + 2) with M1 seen

(n+1)(2n+2)

oe eg .

(n + 1)? with M2 seen
n+1 2(n+1)?
A1 Z(n + 1)7 or -
allow (n + 1)(n + 1) for (n + 1)?

M1

Mildep

Al

Al

M1

Mildep

A2



Additional Guidance

Only substituting in values of n

Consistently using a different letter to n can score up to MTM1A1A1

Using two different letters consistently within the two fractions (e.g. n replaced by
x in the first equation and n replaced by y in the second equation) can score a

maximum of M1M1AOAO unless recovered to the same letter

Multiplying fractions instead of adding can score a maximum of M2A0

For M marks condone e.g. n2 for 2n etc
2n?+4n+2

n?+ n /2 and n® + 3n + 2/2 recovered to

and/or n? + 2n + 1 and/or (n + 1)?

n?+ n /2 and n? + 3n + 2/2 not recovered

2n?4+4n+2
2

n? + n and n? + 3n + 2 recovered to

and/or n? + 2n + 1 and/or (n + 1)?
n? + n and n? + 3n + 2 not recovered

Equating to n? in working can score a maximum of M1M1AO0AQ
(equating to e.g. x2 can score up to MIM1A1A1)

1n is allowed for n throughout

Alts 2 and 3

nTH (2n + 2) with M1 seen scores M2

If they attempt to expand (n + 1)(2n + 2) use Alt 2

If they attempt to expand %(Zn + 2)use Alt 3

MOMOAOAO

MIM1AO0A0Q

MOMOAOAO

MIM1AO0A0Q

MOMOAOAO

[4]



Q8.

(n+3)? - n?

n® - (n - 3)?
n®> +3n+3n+9-n?
(= 61 +9)

n> -n? +3n+3n-9(=6n-9)

3[n + (n + 3)]
3n + (n - 3)]

Complete solution with all stages clearly shown
Strand (ii)

Alternative method

x2=)? =(x+y)(x-y)
Must see difference of two squares factorisation

x-y=3

xX2=y2=(x+y).3

Complete solution with all stages clearly shown
Strand (ii)

M1

Al

A2

M1

M1 dep

A2

(4]



Straight Lines and Circles

Q1. y=3x

Q2.

N

Q3. (a) Alternative method 1 — Using gradients
Gradientof y=3x+7is 3
andy=3x+4
and
gradient of 2y -6x =8is3 or6 + 2

May come from using points on line
eg using (0, 7) and (1, 10)

and >~ =3
1-0
or correct calculation for gradient from points on line
2y-6x=8
eg using (0, 4) and (1, 7) and Z%‘; =3
B2 fory = 3x + 4 and lines have same gradient
or y=3x+4
and gradient of 2y —6x =8is3or6 + 2
or gradientof y=3x + 7is 3
andy =3x +4
B1 for gradient of y = 3x + 7 is 3
ory=3x+4
or gradient of 2y —6x =8is3or6+ 2

Bl
(1l

Bl
(1l

B3



Alternative method 2 — Using coordinates and distances
Chooses a value for x and correctly evaluates the y value for both lines

eg (0, 7) and (0, 4)

Chooses a different value for x and correctly evaluates the y value
for both lines

eg (1, 10) and (1, 7)

States that y values are a constant distance apart so parallel
oe

Alternative method 3 — Using simultaneous equations
y=3x+4

ory-3x=4

or2y=06x+14

or2y-6x=14
oe
Equates coefficients in any form

Any attempt to eliminate both variables from their equations

States simultaneous equations have no (real) solution and
concludes parallel

M1

Mildep

Al

M1

Mldep

Al



(b)

Additional Guidance

To award A mark on Alternative method 2, the working must be seen

y =3x + 4 and lines have gradient of 3x

y = 3x + 4 and 3x identified in both equations

Both lines have gradient 3x

y=3x+7,gradient 3 and y = 3x + 8, gradient 3 (error in
rearrangement)

y = 3x + 8, gradient 3 (error in rearrangement)

Parallel as both have same gradient

23x+7)-6x=8

6x+14-6x=8

14 =8

8 + 6x

y=3x+7andy= are equated coefficients,

3x-5+7
or-15+7
or -8

or (-5, -8)
Use a point on y = 3x + 7 with (-5, —6) to compare gradient to 3
eg Gradient from (-5, —6) to (0, 7) is 2.6

or (-6 —7)+ 3 or—4.33...

ory=3x+9

Above and -8

or Above and —4.33

or Aboveand y =3x + 9
oe
Above and eg Gradient from (-5, —6) to (0, 7) is 2.6

B2

B2

B1

B1

B0

B0

M1

M1

M1

M1

Al



Additional Guidance

Do not ignore incorrect statements eg —6 is less than —8 so above

M1A0
(0, 7), (-1, 4), (=2, 1), (=3, =2), (-4, -5), (-5, —8) and ticks below
M1A0
(5]
Q4. - 1 or-1+4
T4
oe
M1
5=their—%><8+corc=7
or
1
y-5=-2(x-8)
oe
y ==7x+7 implies M2
Mildep
—<x+7=00r (x=)28
oe
Mildep
(28, 0)
SC2 (-12, 0) or (6.75, 0)
Al
Additional Guidance
Answer (0, 28) is AO but may score M marks if working seen
(-12, 0) from using the gradient of the perpendicular as %
sC2
(6.75, 0) from using the gradient of the perpendicular as 4
SC2
(4]
Q5. 2
Bl
1]
Q6. 6

B1

(1]



Q7. (a)

(02+)62=36
or (OA =) radius = 6
orv36 =6
oe
Additional Guidance

0+36=36

(6, 0)

Alternative method 1

6—their0 therr0-6
0 —their 6 or their 6-0

6 -6
or — or—— or -1
-6 6

gradient AB

gradient OM x gradient AB = -1

and
gradient OM =1 (and y = x)

must see correct working for M1

Alternative method 2

(6+0 0+6\lor(3, 3)
L 22 )

coordinates of M
gradient OM =1 (and y = x)

or (0, 0) and (3, 3) (and y = x)
must see correct working for M1

B1

BO

B1

M1

Al

M1

Al



Q8.

X2+ x2 =36 or 2x2 = 36
or )2 + 2 =36 or 2= 36

or (-)6 cos 45° or (-)6 sin 45°
oe equation

(—)\/? or (-)VIBor (-)3vZ
or ()22 or ()%

(—V/18,—18) or (—=3v2,-32)

6v2 6V2

or-% "%

6 6
o (-7~ %)
oe surd form

0%+ (-5)2=25

or
(02+)y?2=25andy=-5
or

radius of the circle is 5
oe

Additional Guidance

B is on the y-axis

B is below the Origin

Tangents from an external point are

equal in length

M1

M1

Al

B1

BO

BO

B1

[7]



(c)

Alternative method 1

(@a=3P+(-5-4)2=a?

oe
PA? = PB?

a2-3a-3a+9+81=qg2

Expands brackets
Allow one error

6a =90

Rearranges their quadratic equation

toka=c

(a=)15and (b =) -5

SC1b=-5

Alternative method 2

0| =

(grad AP=)-1=+ "

2

y-4=-2(x-3)

or

2

y=- I'x + ¢ and substitutes (3, 4)

3
oeegy=- jx+

ft their gradient AP

oe

ft their equation AP

(@a=)15and (b =) -5
SC1b=-5

or -

25

4

=) w

M1

M1

M1

Al

M1

M1

M1

Al



Alternative method 3

XP 4
4—-5 3
oe
May be seen on diagram

X is foot of perpendicular from A to BP

XP =3 X (4— —5)or XP =12
oe
Must have calculation or value for XP

12+ 3o0r15
oe

(a=)and (b =) -5
SC1b=-5

M1

M1

M1

Al

(6]



Functions

Q1.

Q2.

Qs.

Q4.

Q5.

73

Additional Guidance

Mark output box if answer line blank

36

3x2

(b)

19
+7and x 2

Must be in correct order
y = §+ 3

-4 and x3 or x3and-12
Must be in the correct order for B2

B1 for =4 or n — 4 in first box, or x3 or 3 x n in first box
Note: x3 and -4 scores B0
B1 for 3 and -12 (missing * sign)

3nm-4)=nor 3n-12=n

B1

B1

B1

B1

B1

B1

B2

M1

Al

(1]

(1l

(1]

3]

[4]



Q6.

Q7.

Q8.

5f(x) = 4x — 3 or 5f(x) + 3 = 4x
orS5y=4x-3or5y+3=4x

or5x=4y-3or5x+3=4y
Accept any letter used for y

5f(x)+3

“2 (=)
5y+3 ( — x)
5x +3
4
Condone y = (or any other letter)
2(x + 5)2
x?-2 x%-2
x2=2+2 or x?
x? 2 2
e o T
implied by correct final answer
must be two terms
oeegxx?-2x~?
1-2x72
or

a=1andb=-2andn=-2

M1

M1

Al

B1

M1

Al

Al

3]

(1

[3]



Q9.

(b)

(x =52 +1

x2=-5x-5x+25+1

=x2-10x + 26

x2+1-5o0rx2-4

Xx2 = 10x + 26 = their (x2 - 4)

-10x = -4 -26
or —10x =-30

or 10x = 30
oe

M1

Al

B1

M1

M1

Al

(6]



Trigonometry

Q1 LK
T2
B1
]
Q2. ‘/2—§ X V3 + %
=341
2 2
=2
B2 2 x v3+ 1
o_V3 °o—
B1 cos 30° ==~ or tan 60 =3
or sin 30° = %
B3
Additional Guidance
For B3 all steps must be shown
AIIow? x 3+ % given as%§ x /3, followed by their% + %
Allow equivalent expressions for all trig values
eg
3 1 3
cos 30° =\/: sin 30° = £ tan 60°=£
4 2 Vi
For B1 allow the trig value(s) given in a table unless contradicted in working
. [3]
Q3. cosx= m
oe
eg
. _ V102-92
sinx =
10
_ V10%2-92
tanx = 5
M1
25.8...or 26
Al
Additional Guidance
cos = %x = 25.8 (recovered)
MI1A1

COSs = —
10

MOAO
[2]



Q4.

Q5.

sin72 ==
8

or 8 xsin72

or cos (90 —72) ==

or 8 x cos (90 —72)

eg 8cos 720r2.47... or 2.5 and /82 — (8c0s72)?

X 8
r =
sin72 sin90
sin72 sin90
or =
X 8
oe
[7.6, 7.61]

Additional Guidance

If trigonometry and Pythagoras are used it must be a fully correct method

that would lead to the correct value of x

Acceptsin 72 x 8

Acceptopporo forx eg sin72 = %

sin = %or sinf = % (unless recovered)

Answer coming from scale drawing

Answer in range seen followed by 7 or 8

202 and 92
or 400 and 81

or 319

oe
V202 = 92
or 400 — 81
or V319

17.86... or 17.9
Accept 18 if working shown

M1

Al

M1

M1

MO

MOAO

M1A1

M1

Mldep

Al

[2]

3]



=2
Q6. (a) B 3
oe
M1
(BC=)6
Al
theiré _ 2
(b) AB 3
oe
e.g. follow through their 6 using a similar triangles / scale factor method
M1
(AB=)9
Alft
(AP=)5
Alft
Q7. Correct explanation
31
eg (it should be) e
B1
Additional Guidance
x and 31 should be swapped
B1
She has used 31 as an angle
B1
She has used x as a length
Bl
It should be 2% (= 2272y
31 54
Bl
Q8. 180-112-460r22
May be seen on the diagram
M1
15 X
sin112  sintheir 22
oe
M1
15 sintheir 22
sin112
M1

6.06...or6.10r6

Al

[5]

(1]

[4]



Alternative method 1

AD _ 40
sin (180-32)  sin(32-26)
M1
40 .
m X sin (180 — 32)
or 202.7... or 202.8
Mildep
sin 26 = ;
their 202.8
M1
their 202.8 x sin 26
M1
[88.89, 88.9] or 89
Al
Alternative method 2
BD 40
sin26  sin(32-26)
M1
— 20 xsin26
sin(32-26)
or 167.7... or 167.8
Mildep
sin32= —~
their 167.8
M1
their 167.8 x sin 32
M1

[88.89, 88.9] or 89
Al



Alternative method 3

BC tan 32 = (BC + 40) tan 26
oe

40tan26
tan32—-tan26

(BC =)

or 142.26... or 142.3

(AC =) their 142.26... + 40

or 182.26... or 182.3

tan 32 =

142.26

their 182.26... x tan 26

or their 142.26 x tan 32

[88.89, 88.9] or 89

Alternative method 4

h=BCtan32 and /= (BC +40)tan 26
oe

h = ( h +4o)tan26

tan32

Using BC =
tan32

h tan 32 = h tan 26 + 40 tan 26 tan 32

40tan26tan3?2
tan32—-tan2é

( )

[88.89, 88.9] or 89

M1

Mildep

M1

M1

Al

M1

Mildep

M1

M1

Al

[5]



Quadratics

Q1. -3and5
B1
1]
Q2. (a)
X -2 -1 0 1 2 3
y 4 0 -2 -2 0 4
B1 1 or 2 values correct
B2
(b) 5 or 6 points plotted correctly
Correct or ft their table in (a)
Tolerance of £1 small square
Points can be implied by graph passing through them
M1
Correct smooth parabolic curve
Tolerance of +1 small square for the six correct points from the table
and y-coordinate of minimum point in the range 2.5 <y <-2.1
No further tolerance for the minimum
Al
Additional Guidance
Tolerance of £1 small square means it is on the edges of or within
the shaded area
Ignore extra points plotted
If their table in (a) has points that are beyond the grid these points
will not be able to be plotted correctly
Ignore any curve drawn for x < -2 or x > 3
Curve passing through all correct points within tolerance
M1Al

Ruled straight lines
A0



loro5
2

Ignore any y-coordinate

Additional Guidance

(=2.25, 0.5)

Ignore their graph drawn in (b) — there is no ft

Condone 0.5, —2.25

Q3. (-3,5)

Q4. (a)

Q5. (a)

(b)

Alternative method 1
(x+3)2+...ora=3

(x+3)2+ 1
Accepta=3and b =1

Alternative method 2
2a=6and a2+ b =10

(x+3)2+1
Accepta=3andb =1

(-3, 1)
oe
ft their a and their b

(x +a)(x + b)
where ab = + 24

(x + 8)(x —3)
either order

(x=)-8and (x=)3
ft their part (a)

B1

B0

B1

B1

M1

Al

M1

Al

B1ft

M1

Al

B1 ft

[3]

(1]

3]

[3]



Q6. (a) Alternative method 1 — horizontal split
Xx(x —2) and 3(x — 5)

oe may be seen as two areas

x2—-2x+3x-15(=75)
oe expression with all brackets expanded
x2-2x+3x-15=75
andx2+x-90=0
or
x2+x-15=175

andx2+x-90=0
with full working seen

Alternative method 2 — vertical split
(x=5)(x+ 1)and 5(x — 2)

oe may be seen as two areas
xX2—5x+x-5+5x-10(=75)
or
xX2—4x—-5+5x—-10(=75)

oe expression with all brackets expanded
X2—-5x+x-5+5x-10=75
andx2+x-90=0
or
xX2—4x-5+5x-10=75

andx2+x-90=0
with full working seen

M1

Mildep

Al

M1

Mldep

Al



Alternative method 3 - large rectangle subtract 3 x 5
x(x+1)and 3 x5

oe may be seen as two areas

x2+x—-15(=75)
oe expression with brackets expanded and 3 x 5 evaluated
xX2+x-15=75
andx2+x-90=0
with full working seen
Alternative method 4 — split into three areas
3(x-5)and (x —2)(x —5) and 5(x — 2)
oe may be seen as three areas
3x—-15+x2—-2x-5x+10+5x—-10 (= 75)
or
3x—-15+x2—-7x+10+5x—-10(=75)
oe expression with all brackets expanded
3x-15+x2—-2x-5x+10+5x-10=75
andx2+x-90=0
or
3x—-15+x2—-7x+10+5x-10=75
andx2+x-90=0
with full working seen
Additional Guidance
Ignore attempts to solve the equation or substituting values for x

Condone missing end bracket for M1

Condone missing pairs of brackets if recovered

eg 3 x x — 5 recovered to 3x — 15

M1

Mildep

Al

M1

Mildep

Al



Q7.

Q8.

(b)  (x=9)(x+10)(=0)

and answer 9
B1(x-9)(x+10) (=0)
and answer 9 and —10
SC1(x+9)(x—10) (=0)
and answer 10

Additional Guidance

If no response is seen, check part (a) for any creditworthy work

Answer 9 with no working can be awarded up to B2 from correct
factorising seen in part (a)

Answer 9 from quadratic formula or completing the square

Answer 9 and —10 from quadratic formula or completing the square
Answer from trial and improvement only

(x=3)(x +3)
Substitutes any value for x into both expressions but not x = 0

(x=3)(x +95)
Sets up a correct equation in b

(b=)2orx2+2x-15

) 2 /@7ECH)

2(6)
Allow one error

(x =

-2+ /2)7-4©)(-5)

2(6)
-2 ++124
(x=)—FF—

(x =)

0.76 and -1.09

B2

B1

BO

BO

M1

Mildep

Al

M1

Al

M1

[3]

[3]

[3]



Q9.

5(x+1)or4(x+2)
or(x+2)(x+1)

or 2(x + 2)(x + 1)
oe

5x+5+4x+8
orx2+2x+x+2
orx2+3x+2
or2x2+4x+2x+4

or2x2+6x+4
Allow 1 error

theirbx +5+4x+8=2(x + 2)( x +1)
oe

2x2-3x-9=0
or2x2-3x=9

or2x2=3x+9
Correctly simplified to three terms

(2x+3)(x—-3)
Attempt to factorise their quadratic or uses quadratic formula with at most
one error

i.e. (mx + a)(nx + b) where mn = their 2 and ab = + their 9

3
x=-—: andx =3

M1

Mildep

Mldep

Al

M1

Al

[6]



Indices and Surds

Q1.

Q2.

Qs.

Q4.

Q5.

Q6.

Q7.

(x=)2(x+1) or 2x +1
1
or Ex(=x+1)

1
oe May be seen as an index is (3%)** Tor 92"
Correct answer is 2 marks even if working nonsense or wrong.
28

58

Wk

14 V7 147
\/—7 X ﬁ or T

2V7
do not award if further work eg \/14

Additional Guidance

Correct answer with no working

(@) 6v2

(b) (V6)2+ V6 x V12 + V6 x V12 + (V12)?

oe any expansion with 4 correct terms implied

6 + V72 + V72 + 12
oeeg V36 + 2V72 + V144

18 + 1242
ft 18 + 2 x their (a) for V2 term

B1

M1

Al

B1

B1

B1

M1

Al

M1A1

B1

M1

Al

Alft

(1]

[2]

(1

(1

(1]

[2]



Q8.

Alternative method

(V6)2(1 + V2)?
6(1 + 2v2+2)

18 + 12v2

Alternative method 1

(150 =) V25v6 or 5v6
numerator allow \2+/3 for V6

or

(VZ x V3 =) V8

denominator

VESVG V6 5V6=yE 46
V6 V6 V6

allow consistent use of \/2\/3 for /6

4 with M1M1 awarded

Alternative method 2

V6(v25 — 1) or V6(5—1)
numerator allow \/2\/3 for V6

or 46

or

(VZ x V3 =)%

denominator

J6(25 - 1) or V6(5-1)
V6 V6

allow consistent use of \/2v/3 for V6

4 with M1M1 awarded

M1

Al

Alft

(4]

M1

Mldep

Al

M1

Mildep

Al



Q9.

Alternative method 3

V150 —/6) Ve
V2 x+/3 V6
ow V2B Ve
aillow 'JEVE or \05
\/900-6

oe rationalised
4 with M1M1 awarded

Additional Guidance

Condone answer 4 and —6 from use of V25 = +5

145
3
oeeg%
2 \2/5
B2 <\/26_>T

or

(+/80 =) 45 and

(=) o)

B1 (V80 =) 4/5

()2 ()

Additional Guidance

J5
9
25
J9
6v5 %g and @ for ¥20

For B1 or B2, allow e for 3

=N

2V5 _ 50V5
16V5 + ==

w5+ 2= 425

25 _ 3045
4\ﬂ§'+ - = 5

M1

Mildep

Al

MIM1A1

B3

B3

B2

B2

B1

B1

3]

3]



Q10. V10V15 — v10v3 (+)v2V15 — v2v3
or better ...
Allow one error (sign or term) in the expansion

M1
Eliminating the two ‘middle’ terms
These must be the correct two middle terms
M1
V10V15 simplified to 5v6
M1
46
Al
Alternative method 1
(V5V2 +V2)(V5V3 — V2)
or
V5v5v2v3 + V5v2V3 — V2V5v3 — V243
or better ...
Allow one error (sign or term) in the expansion
M1
Eliminating the two ‘middle’ terms
These must be the correct two middle terms
M1
V5v5v2+/3 simplified to 5v6
M1
46
Al
Alternative method 2
(V5VZ +V2)(V5V3 = V3)
M1

V2V3(W5 +1)(V5 - 1)

M1

VZV3 % (5 —1)

M1

4/6
Al
[4]



