Unit 1 Revision Sheet B Algebra 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.

x+3 x-2

(@) Write 3 + 3 asasingle fraction in its simplest form.

1
(b) Simplify  (8a°¢®)°

(c) Solve

Show clear algebraic working.

Q2.
(@) Expand and simplify (m — 8)(m + 5)
(b) Factorise fully 5y + 20y?

(c) Simplify (p? + 3)°

9 —x
32x—5) =
(d) Solve 2

Show clear algebraic working.

(Total for question = 8 marks)

(Total for question = 9 marks)



Q3.

(a) Simplify
(laxaxaxa,
(i) 5a % 6b,
(iii) g® = 9.
(b) Solve 5-2y=12
(c) v=w?-2w.

Work out the value of v when w =6

(Total for question = 7 marks)

Q4.

-

@) simpiify fully (8¢)°

y

)-4
(b) Express ( 2 in the form ay" where a and n are integers.

(c) Solve 3 -

Show clear algebraic working.

(Total for question = 8 marks)

Q5.

6x +13x* —5x
4x° -25

Simplify fully

(Total for question = 3 marks)



Q6.
‘;.\’

__ 3]
Given that 9

find the value of x.
Show clear algebraic working.

(Total for question = 3 marks)

Q7.
2 3

S5x—2 6x+1
Solve

Show clear algebraic working.

(Total for question = 4 marks)

Qs.
6 6

» =
Solve the equation ¥ —2 x +1

Show clear algebraic working.

(Total for question = 5 marks)

Qo.

The diagram shows a rectangular playground of width x metres and length 3x metres.

Diagram NOT
accurately drawn
width x

3x
length

The playground is extended, by adding 10 metres to its width and 20 metres to its
length, to form a larger rectangular playground.

The area of the larger rectangular playground is double the area of the original
playground.

(a) Show that 3x2 - 50x - 200 = 0

(b) Calculate the area of the original playground.

(Total for question = 8 marks)



Q10.

(a) Factorise 4x2 - 1

- 1

Fi— =3
(b) Solve 2x +1  4x™ —1

Show clear algebraic working.

(Total for question = 6 marks)
Q11.

(a) Expand and simplify (2x — 1)(x + 3)(x — 5)

(b) Solve 3x>+6x—-5=0

Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for question = 6 marks)

Q12.

Solve the equation 5x% + 8x — 23 =0
Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for question = 3 marks)

Q13.

Express each of a, b and c in terms of g so that
g+ 12x — gx?

can be written as a — b (x — ¢)?

(Total for question = 4 marks)



Q14.

f(x) =17 = 3x? + 12x

Write f(x) in the form a — b(x - ¢)? where a, b and c are constants.

(Total for question = 4 marks)
Q15.

4
[1 1 ] "
3 — _Y
Given that x}

(@) find the value of m

Given that a, b and c are integers,

(b) express 3x2 + 12x + 19 in the form a(x + b)?2 + ¢

(Total for question = 3 marks)



Mark Scheme

Q1.

@

Q Working

Answer

Mark

Notes

(a) Eg 3(x+3) + 5(x -2)
3x5 3x5
3(x+3)+5(x—2)
3x5

S3x+9+5x-10

Eg 3x5

3x+9 +
3x5

S5x-10
3x5

or o¢

8x —1
15

M1

M1

Al

For a common denominator as
part of 1 or 2 fractions (must be
a correct expression)

For a correct expansion of
brackets as part of 1 or 2
fractions (must be a correct
expression)

cao

Do not ISW

(®)

2a’e?

Al

M1

Fortwoof2.a@*>. ¢*ma

product with three terms
Do not ISW

(© Bo 16+9

24 -

16 9
'(=5)or—y+—y (=5
y (= 5) o1 =% 24_1’( 5)

25 2 3
or -y (=5)or y(; + E) (=5)
or ¥(0.6 +0.375) (=5)
or 1.0416y (= 5) or
24 52y + 24 x 2y =24 x5

3 8

Eg 25y =15 x 24 or 25y =120
ory=5+1—or

- 24

)y = Yy =

1.0416

2+3
2 8

48

M1

M1

Aloe

For simplifying the LHS or
multiplying both sides by
24

Dep on 1** M1 gained

For the removal of the
denominator(s) as part of a
correct equation or for
correctly 1solating y

Dep on 1* M1 gained.
ScM2 for 16y + 9y =120
MOAUO for trial and
improvement

NB: Decimals must be
exact to gain any credit:

Eg Award MO for y(0.667 +
0.375)

Tatal 8 marks




Q2.

Question

Working

Answer

Mark

Notes

(@)

m>—8m+ Sm—40

M1 for any 3 correct terms or for 4 out of
4 correct terms ignoring signs

for m®—3m ... or

for .. — 3m—40

m—3m—

40

Al

®)

M1 +4y)

S

B2

If not B2 then award B1 for

Sv+47) ory(5+20y) or

Sv(a + 4y) where a 1s an integer and a # 0
or

(1 + by) where b 1s an integer and
b#£0

©

Bl

@

Eg 6x—-150r 12x-300e

-

M1 for expansion of a cormrect bracket

2x3(2x—5)=9—xo0e
or

2(°6x—15)=9—xo0e or
9 -
32x-35)= E—%oe

MI for removal of fraction or separating
fraction (RHS) 1n an equation

12x+x=9+30o0e or

S
6x+—=—+150e
2. 2

MI ft (dep on 4 terms) for terms 1n x on

one side of equation; number terms on
the other

Al dep on at least M2 awarded

Tatal 9 marks




Q3.

Q Working Answer | Mark Notes
(a) (i) # % Bl not a4 acceptupper
case A
(a) (ii) 30ab 1 Bl accept ab30, 30ba,
a30b,b30a (nox signs allowed)
accept uppercase A
and/orB
(a) (iii) g 1 Bl accept uppercase Q
(b) 5-12 =2y oe M1 or5-12+2 orl2-5+
-3.50e 2 -i2
Al ans dependenton M1
(above numerical methods
acceptable)
(c) 6°—2x60e M1 accept36-12
24 2 Al

Total 7 marks




@

Q4.
Q ‘Working Answer | Mark Notes
a 4¢'° 2 B2 (Bl for 4¢" or ke'%)
b | A correct first step eg M1 or for 16" where p # —4
v (Y
—ar | —| wer
2 16 0.0625
or 2 o1 9
y) ¥
4
or ! or :
2"
2, /2 )
16_}«'_‘ 2 Al
c 4x-2 5-3x M1 for clear intention to multiply all
%, 3 = 1
egl2x 12x =k2%6ar terms by 12 or a multiple of 12
egd4(@dx—-2)-3(5-3x)=12x6or
or to express LHS as two fractions
4(4x-2) 3(5-3%) over 12 or a multiple of 12 oras a
eg D == B (=6)or single fraction with a denominator
- - of 12 or a multiple of 12
s | . 2
eg =) ) (=6) oe (1f expanded numerator. allow one
12 s1gn error)
eg 16x—8-15+9x=6x12 M1 expanding brackets and
multiplying both sides by
denominator with no more than
one sign error
eglobx+9x=72+8 +15 M1 for correct rearrangement of a
correct equation with terms 1 x
1solated
38 - Al oe. award full marks for a correct

answer 1f at least M1 scored

Total 8§ marks




@

Q5.
Question | Working Answer Mark | Notes
x(2x + 5)(3x — 1) or (2x + 5)(3x* - x) M1 for a correct factorisation of
or (2x + 5)(2x - 5) oe the
numerator into 2 or 3 factors
where one of the factors must
be
(2x + 5)
or
denominator into 2 brackets
where one of the factors must
be
(2x +5)
x(2x + 5)(3x— 1) or (2x + 5)(3x* — x) M1 for a correct factorisation of
and (2x + 5)(2x - 5) oe the
numerator into 2 or 3 factors
where one of the factors must
be
(2x +5)
and
denominator into 2 brackets
where one of the factors must
be
(2x +5)
x(3x- 3 2
M Al accept 3x =% oe Do not ISW
2x—-5 2x—5

Total 3 marks




@

Q6.
Q ‘Working Answer Mark Notes
3* 3* - 9" M1 replacing 81 with 3% or 9°*
=0 or8l=—55-| == 0or8l= h (3%
g3 GH* 3x g3 with (3% (or 3%)
or replacing 81 with 92
or 3*with (9%°)
(in an equation)
egd4+6x=xor eg2=05x—3xo0e M1 a correct equation using powers
4 =x—2(3x) oe
—0.8 3| Al oe. dep on at least M1

Total 3 marks




Q7.

Working

Answer

Mark

Notes

2(6x+1) =3(5x -2) or
2(6x+1) 3(5x-2)

Gx—2)6x+])  (5x—2)6x+1)

M1

Need to see both
expressions in an
equation

May be implied by
second M1;

NB: Denominators
must be correct

12x+2=15x—-6 or
12x+2 15x—-6

Gx—2)6x+]) (5x—2)6x+1)

M1

Need to see both
expressions in an
equation

NB: Denominators
must be correct

3x=8or—3x=—-8or
3x=2+6 or 3x=—6—-2
or15x—12x =8
or12x—15x=—8 or
3x—8=0

M1

dep on awarding first
two method marks

for correct
rearrangement with x
terms on one side and
numbers on the other
AND correct collection
of terms on at least one
side

orfor3x—8=0

Al

for 2% oe including

decimal equivalent
rounded or truncated to
at least 2 decimal places
Award 4 marks if first
two method marks
scored and answer
correct.

Total 4 marks




Q8.

1 6 +])-6(-2) l_

(x=2)(x+1)

6(x+1)  6(x-2)
(x=2)(x+1) (x—=2)(x+1)

oe
6(x+1)—6(x—2)=(x+
1)(x —2) oe

(18=x*—x —2)

2 —x —20(=0)

(x+4)(x—-5)(=0)

=D

M1

Al

Ml

Al

Correct single fraction or
2 fractions with the same
correct common
denominator

If expanded. condone 1
efror 1n numerator

Correct removal of
denominator

(M2 if a candidate goes
straight to this stage) 1f
expanded. condone 1
error

Correct 3 part quadratic
(egx* —x — 20 (=0) or
¥ —x=20o0rx*=x+

20)

(x+4)(x—5)(=0)or
a fully correct substitution

into the quadratic formula
cg
——1£J(-1)? —4x1x-20
2x1
Condone no brackets
around —1
+
or LES L J8_f
2
dep on last M1

Tatal 5 marks




Qo.

Q Working Answer |Mark Notes
(@ | 2x3xxx=(x M2 Ifnot M2 then M1 for 2
+ 10)(3x + 20) x 3xxxor 2 x 3x% or 6x2 or
or 6x% = (x + (x+10)(3x + 20)
10)(3x + 20) 3
6x2 = 3x? +50x + Al
200 Dependent on at least M1
(b) | Bx+10)(x —20) M2
=0) _ 50+VZ500%2400
or x= =
Marks can be
awarded in b) if Ifnot M2 then M1 for (3x
2 +10)(x £20)
seen in a) £ =20
or
1200 3 _ = —50+V=50"—4x3x—200
2x3
20x3x20 condone 1 sign error

Al

dep on M1 in b). Ignore
negative root
(—3.3rec)

M1

Al
depon 1**Ml1 in b)

Total 8 marks




@

Q10.
Q Working Answer Mark Notes
a 2 Ml 2xxD(2xx])
2x-D(2x+1) Al cao
b 42x-1) e 1 ] 4 | M1 multiply all terms by (4x" — 1)
Qx-DQ2x+D) 4x'-1 o

4(4x* -1) Q2x+1)
Cx+1)@x* -1) Qx+D@Ex*-1)

[= 3] or

A D 18x D _ 3040 por
2x+1

4x -1

4(4x -1 +(2x+1) =32x+1)4x* -1)

correct equation with fractions
with a common denominator

NB (4x” — 1) may be factorised
throughout

4(2x—-1)+1=3(4x"-1) oe or

44" - 1) +2x+1=32x+ 1)4x* —1) oe

M1 correct equation with no
fractions

12 -8 =0or8—12x"=0or

24x° —4x —8x=0or8x +4x —24x =0

M1 correct simplified equation
with all terms on one side

=
w |t

Al dep on M2

Total 6 marks




@

Q11.
Question Working Answer | Mark Notes

al2r—x+6x—3o0r2x + o 3 M1 for expansion of
5x—3or 5% - any 2 of the 3
+3x—5x—150rx’— 28x + brackets (at least 3
2x—150r 15 of 4 terms correct)
232 —10x—x+ 5 or 2x% —
11x+5
eg. M1 (dep) ft for at least
2 4By By = half of their terms
25x+ 15 or correct in second
2 g = 30x 2 2% expansion (the
+ 15 or correct number of
23 — 1152+ 5x+6x%— terms must be
255 Oy g e present)

Al
Alternative scheme
23 102 -2 +5x+6x2 | 25— 3 M2 for a complete
—30x—3x+15 5 expansion with 8
28x + terms present, at
15 least 4 of which

Al

must be correct




@

—6+/96 » —6+4/6% ——60 0.633. M2 If not M2 then
6 6 —=2.63 award M1 for
Accept 9.79 —9.8(0) in —6+J6"—4x3x—5
place of \/9_6 il
condone one sign
NB: denominator must . substl.tunon:
be 2 x 3 or 6 and there ?HO.W. evaluation of
. individual terms e.g
must be evidence for 36 in place of 62 -
correct order of
operations in the
numerator
Al dep on Ml for
answers in range
0.63 10 0.633 . —2.63
to —2.633
Award M2A1 for
correct answer with
correct working that
would gain at least
M1
Alternative scheme
eg ((x+1)-1)-5(= 0.633. M1 for completing
0) or —2.63 the square
(x+1)*-1-2(=0)
3
2 for correct
(x=) 1% ‘/7 +1 oe M1 method to isolate
3 X
Al depon Ml for

answer in range
0.63 to 0.633 .
—2.63 t0o —2.633
Award M2A1 for
correct answer
with correct
working that
would gain at
least M1




@

Q12.
Question Working Answer | Mark Notes
-8 ++/524 3 M2 Ifnot M2 then M1 for
EEE e
10
-8+ V82— —460 -8 + \/82 —4X5X-23
oe or 2% 5
2X5
_8 + 2131 condone one sign error in substitution:
_1—0 allow partial correct evaluation
NB: denominator must be 2x5
or 10 and there must be
evidence for correct order of
operations in the numerator
149, Al for answers in range
-3.09 1.489 t0 1.489105 and —3.089 to
—3.0891045
Award M2 Al for answers in range
1.489 t0o 1.489105 and —3.089 to
—3.0891045
with sufficient correct working that
would gain at least M1
Alternative scheme
S[(x +i)2 btk E] e 3 M1 for completing the square
5 25
A ,23 16 Ml
meEy—t— oe
5 5 25
1.49, Al for answers in range
-3.09 1.489 t0 1.489105 and —3.089to

—3.0891045

Total 3 marks




@

Q13.
Q Working Answer Mark Notes
' 3 12 4 | M1 for a correct factorisation of the
g\ * - ; X |tqor expression or b = g (must be stated)
—-q( ¥’ —Ex—g] oe
q q
5 1Y M1 for starting the correct process to
-q [ x— ?—" ] ..... oe or complete the square
<q
=)
—gl|x——]| ... oe
: q
Eg M1 for a complete process of completing
( 6 ]2 36 the square. (Does not need to be simplified)
—q| x—— | +—+gq o€ or
\""g) e
[ 12 ] 1444
=gl X=— | F==-Fgoe
. 2q) 4q
_ 36 i Al oe a and ¢ must come from a correct
& ; 9 process of completing the square. (Does not
b=g need to be simplified)
6
C —_ e
q
Total 4 marks




@

Q Working Answer Mark Notes
a — bx> + 2bex — be? oe or 4 M1 for correctly multiplying out a — b(x — ¢)*
ALT | — bx? + 2bex — be? + a oe or
b=g
2bc=120r M1 for correctly equating coefficients
a-bc*=gq oe
12 12 M1 for correctly finding a or ¢ (Does not need
c= —or a=q(—_} +gor to be simplified)
2 2
2q 2q .
6 [ 6 )
c=—ora=q|—| +q
q q
_ ﬁ " Al oe (Does not need to be simplified)
q
b= g
6
c=:=
q
Total 4 marks
Q14.
Q Working Answer Mark]| Notes
i3( + 4x) _________ or M1 for factorising —3x” +12x
2 . or
13 (x i 7 3 I ) stating the correct value of b or
o b = 3 embedded 1n an incorrect
hb=3 final answer in the form a —
3(x — ¢)?
-3 |:( 5 )3 :|or M1 for a correct first step to
R SRS complete the square
=T )
_3[( o 7)2 4 ,,)*] S M1 for a correct second step
3 T AF Al to complete the square
B3 410 000
3 (x=2) - (2) ] oe
Working not required, so correct 9-3(x-2 )3 Al oe eg —3(x-2 )2 +29

answer scores full marks (unless
from obvious incorrect working)

Total 4 marks




@

ALT

—bx"+ 2bex — b+ a oe

M1 for multiplying out a — b(x
—c)?

or

stating the correct value of b
or b =3 embedded 1n an
incorrect final answer in the
form a — 3(x — c)2

2bc=12or
a—bc*=17 oe

M1 for equating coefficients

2x“3I?xc=120r
a—"3"x“22=17 oe

M1 for finding at least 2 from
aorborc

Working not required, so correct
answer scores full marks (unless
from obvious incorrect working)

Al ceeg -3(1’—-2)2 +29

Total 4 marks




@

Q15.
Q Working Answer |Ma Notes
(@ K. 1 | Bl
3
(b) | 302 +4x)+ 19 and 3[(x +2)* - M1 for correctly taking out a factor
21+ 19or of 3 and correctly completing the
{ , square
3'kx‘ +4x+?]and ocll,
p ' 19 for equating coefficients by
3L(I+2)2_22+_) or expandinﬂg
: a(x+b) +c=ax’ +2abx+b'a+c
a=3and 2ab=12 oe and b*a+ ¢ ‘
=19 oe or oicd . i .
12 for equating coefficients by using
a=3andb=-2x—30eand : ( 5\ B2
ax" +bx+c= ak :c+2— —-4—+c

2 7 Ao

c= —L +190e
4x 3
3x+22+7 Al accepta=3.6=2,¢c=17

Total 3 marks




