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A-LEVEL MATHEMATICS - PURE 3

Algebraic Methods

Worked Solutions

Pearson Edexcel International A Level (WMA13) & A Level (9MAOQ) « Calculator allowed: show every step

Full worked solutions for the free Algebraic Methods worksheet, A-Level and International A-Level Maths
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Examples Fluency Reasoning Problem Exam
& Your turn core skills explain it solving practice
page 2 page 3 page 4 page 5 page 6

Tap a section to jump straight to it

Full worked solutions for every question on the Pure 3 Algebraic Methods worksheet, in the same order and with the
same question numbers.

How to mark your work. Tick each step you got right, not just the final answer. At A-level most marks are for method,
so a wrong final answer can still earn most of the marks. If you lost marks, find the first line where your working is
different from ours. That is the thing to fix.

In Section E: M = method mark, dM = method mark that depends on the previous M mark, A = accuracy mark (needs
the M mark before it), B = independent mark.

Question sheet Exam questions by topic Algebra revision engine More worksheets

Join students already acing their exams.
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A-Level Mathematics Pure 3 Algebraic Methods
Your turn answers
Compare each line of your working with the solution.

Al 3x—2)(x+2) |3(x+2)
(x+3)(x—2) | x+3

x+2)(x+3)  4x—2)
A2 o2 C xe3 = [4]

A3 5(x—4)+3(2x+1)_ 11x—17
@x+1)(x—4) | (@x+1)(x—4)

STRETCH

2. o 4y 3—(x+2) _ —(x—1) _ _1
Al Prxm 2= (e 2)fe ) x+2)(x—1) (x+2)(x—1) | x+2

A5  (x—1)(Bx—4)=3x>—7x+4, remainder 1: [3x — 4+ ]
Y

2x+3

A6 (® —x+1)2x+1)=2x° —x®+x+1, remainder 2x+3: |2x+1+ 2

xc—x+1

]
A7 4x®—2x+1 = (Av+B)(2c—1)+C:A=2,then B=0;x= : C=1: [A=2 B=0,C=1
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A-Level Mathematics Pure 3 Algebraic Methods

Fluency solutions
One mark for each correct part. The notes in italics explain why each sequence was chosen.

x—25 (b) 2(x+2) ©) (x—3)(x—4) _ ~x-3 ) 3x+2

Bl (a) X x—2 —(x—4)(x+4) x+4 2x+1

16 —x2 = —(x — 4)(x+4): write the factor —1 out before cancelling.

o 2
B2  (a) % (b) (x ?gix+3)xx4f3= 2x(x+3)| (c) [1] (d)

Everything can cancel: an answer of 1 is possible.

2x+1 3x+1)—2(x—2) x+7 x°+9 2x—1
B3 @ x(x+1) (b) x—2)x+1) | (x—2)(x+1) () x2—9 @ xX+1

2(x+1)
x+1

A whole number is a fraction over 1: 2 =

]
B4 (a) |[x+3+——| (b) |[2x+3+

(€) [¥>+x—1+ (d) |[2x—1+
X+2

xX—2 x—1 2x+1

Write any missing power with a zero coefficient before dividing.

B5 (a) 3(x+1)=2(x—1):[x=—5] (x#£1) (b) x(x+2)— (x—2) =x®—4:[x= —6] (x#£2) (c) x+2=5:
[x=3](x#2)

Multiply through by the common denominator, then check the answer is not excluded.

B6 (a)|A=2 B=3| (b)|A=1,B=1,C=4| () |A=8,B=1,C=-2| (d) x®*+1=x(x®+1) —x+1:

|[A=1,B=0,C=—1,D=1]

The remainder always has a lower degree than the divisor.

STRETCH

x+1 x2 X x—2)(x+2) |x—2 (x+1)—(x—1)—2 PR
B7 a X = b - ¢ _ d
(a) X (x—=1)x+1) |x—1 (b) x(x+2) X (c) 21 @ (d) .
Clear the small fractions first by multiplying top and bottom by x or x>
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A-Level Mathematics Pure 3 Algebraic Methods

B8

B9

B10

(a) |x+1, remainder 2| (b) ’x2—1, remaindero‘ (c) |2x+1, remainder 6

(d) ’xz +3, remainder 8 ‘

Check each by multiplying back: (divisor)x (quotient)+(remainder)

x+1 4+(x—2) _ x+2 2x—(x+1) ~ x—1
@ e P eoaer2 T 2w @ Gaohee) T G Daed)
d) 5—(x+3) _ —(x—2)

x+3)(x—2) (x+3)(x—2)

|each simplifies to the given fraction|

Factorise the quadratic denominator first: it contains the other denominator.

3 3 3 7
(@) |x+2+ (b) [x=-2] (¢ —5 > 0when x> -2:so(x) > x+2| (d) 2+ =7 and

X+

NI~
o1~

The mixed form shows the behaviour of the function at a glance.

C Reasoning solutions
Your wording can be different. Check that your reason makes the same point.

CORE
: : : . L 2+9 18
C1  x2+9does not factorise, so (x+3) is not a factor of it: nothing cancels. By division, 3 = x—3+ 743
X+ X+

C3

c4

The whole numerator x+ 1 is subtracted: 3— (x+1) =2 —x, not4 —x

2—x
x—2 -

2(x+3)

2x%> — 18 = 2(x — 3)(x +3): Kai lost the factor 2 5
+

The roots give (x+1)(3x — 2); Jo’s version has x? coefficient 1, not 3

(x+1)(Bx—2) x+1

x(8x—2) X
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A-Level Mathematics Pure 3 Algebraic Methods

STRETCH

C5  The question asks for f(x) in the form, so it must be written in full. Check: (x — 3)(2x+5) +4 = 2x> — x — 11

f(x) =2x+5+

C6 x?>—4=(x—2)(x+2) already contains (x — 2), so the lowest common denominator is (x — 2)(x + 2); Ali’s
choice gives a cubic.

1+(x+2) x+3

(x—2)(x+2) (x—2)(x+2)

C7  The fraction is undefined at x = 1, so the graph is the line y = x+1 with the point (1,2) missing.
lahole at (1, 2)]

(n+1)—n_ 1 -
cs8 (@) n(n+1) _n(n+1)
a®+b* —2ab _ (a—b)?

; ,,
a a
—(x+1))? 1
(c) Witha=x,b=x+1: Lo (1)) = > 0 for x > 0, so the sum exceeds 2
x(x+1) x(x+1)

(b)

There is often more than one correct method. Any complete, correct method scores full marks.

n Problem solving solutions

D1 4x 2x—2)  2x+4 _ 2x+2) | 2
x—2)(x+2) (x—2)(x+2) (x—2)(x+2) (x—2)(x+2) |x—2

D2 (x®+2) (x®+1) =x*+3x%+2, s0 the remainder is 2x+3

|[A=1,B=0,C=1,D=2,E=3]

D3 2x+2)+3(x—1)=(x—1)(x+2), s05x+1=x>+x—2, x> —4x—3=0

x =2+ /7 [; neither is 1 or —2, so both are valid.

Join students already acing their exams.
* &k kK Y X Page 5 of 7

Book your FREE lesson at www.eclassroom.org.uk


https://www.eclassroom.org.uk

A-Level Mathematics Pure 3

Algebraic Methods

4
D4 (@) (x—1)(8x—1)=3x>—4x+1, remainder 4: [3x—1+
X

4
(b) ﬁ>0forx>1,so g(x) > 3x—1

STRETCH

224141 4x424x—3 Bx—1
D5 (a) ff(x) = > = = as required
(a) fix) 2ul 3 2r+1—-8x+9 10—x
5+ /29
(b) 5x—1=x(10—x),50 x> —5x—1=0: |x= >

4
D6 (@) (x+1)(x+2) = x°+3x+2, remainder 4: y=x+2+—1
X+

(b) x®+3x+6=(2x+2)(x+1)=2x°+4x+2,50 x> +x — 4 =0; x > —1:

(x+3)(x—1) (x—32 x—3 -
b7 @ ()6—3)(x+3)><x()c—1)= X

(b) 2(x—3) =x: [x =6/, whichis not 0, 1 or +3

X

1+ VT7

D8 (a) Over x+1)(x—2): 3x—2)—2x+1)+x+10=2x+2=2(x+1), so f(x) =

as required

2(x+1) 2

x+1x—2) x—2

(b) ]the original fractions have x+ 1 in a denominator, so x = —1 is excluded from the domain‘

(€) x(x—2)=2,x>—2x—2=0: |[x=14++/3

Exam practice solutions
Mark-scheme notes are shown on the right of each line.
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A-Level Mathematics Pure 3

Algebraic Methods

CORE Exam questions for everyone

(x+2)(x+5) 3

E1 (a) 2 a—1) b M1: factorises and cancels
x+5-—3
= M1
x—1
xX+2 -
x—1
(b) x+2=4x—4 M1
; it satisfies x > 1 At
E2 (a) (xz—x+2) (2x2—x+1) =2x* —3x%+6x° —3x+2 M1 A1
|[A=2,B=—1,C=1| At
(b) remainder (—x+5) — (—3x+2)=2x+3: |D=2, E=3 M1 A1
(c) [2x+3] B1
E3 (a) (x+1)(2x—1)=2x>+x—1, remainder 4 M1 A1
4
y=2x—1+— Al
x+1
(6) 20~ 1)1+ =2u-3+" [as required] b1
u u d
d 4
(€) =2 =2——=0,u=v2(u>0) M1
du u
x=v2-1,y=2y/2-38+2\2 am1
P(v2-1,4y2-3) At
(d) |k >4v2-3 B1
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