Algebraic Fractions

Algebraic Fractions - Edexcel Past Exam Questions MARK SCHEME

Question 1

Question Scheme Marks
Number

S5x +1 3
(x+2Dx-1) x+2 B1
_ Sx+1-3(x-1) MA
(x+2D(x-1
M1 for combining fractions even if the denominator is not lowest common
2x + 4 _ 2x+2) 2 % M1 A1 cso

T Gi)e-D G De-D x-1

M1 must have linear numerator

(4)
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Algebraic Fractions

Question 2
%‘::gz:‘ Scheme Marks
¥ —x=2=(x-2)(x+1) At any stage | Bl
2*+3x  x(2x+3) x -
(2x+3)(x-2) (2x+3)(x-2) x-2
2°+3x 6 x(x+1)-6 M
(2x+3)(x-2) x-x-2 (x-2)(x+1)
_ X' +x-6 Al
S (x=2)(x+1)
(x+3)(x-2)
S (x=2)(x+1) MIAL
=x+3 Al ()
x+1
[7]
Alterative method
¥ —x=2=(x=2)(x+1) At any stage | Bl
(2x+3) appearing as a factor of the numerator at any stage Bl
23 43y 6 (227 +3x)(x+1)-6(2x+3) M
(2x+3)(x-2) (x—2)(x+l_)_ (2x+3)(x=2)(x+1)
2x° +5x7 —9x—18 L
=- : be mmplied
(2x+3)(x=2)(x+1) can be mphied | Al
(x=2)(2x* +9x+9) (2x+3)(x* +x-6) (x+3)(2x* -x-6) Ml
T2xe3)(x-2)(x21) O (2xe3)(x-2)(x=1) O (2x23)(x-2)(x=1)
Any one linear factor x quadratic
(2x+3)(x=2)(x+3)
= —— Complete factor:
(2x+3)(x=2)(x+1) omplete factors | Al
_Xx+3 Al 0
x+1
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Algebraic Fractions

Question 3
Question Scheme Marks
Number
(@ | Bx+2)x-1) _ 3x+2 MIBI, Al (3)
(:c+l)(x—l)’ x+1
Notes
M1 attempt to factorise numerator, usual rules
B1 factorising denominator seen anywhere in (a),
Al given answer
If factorisation of denom. not seen, correct answer implies Bl
(b) | Expressing over common denominator

3x+2 1 x(3x+2)-1

x+1  x(x+1) x(x+1)

2 M —(x —
[Or “Otherwise” : Bx —x 2.)x (-1 ]
x(x® —1)

Multiplying out numerator and attempt to factorise

[33(2 +2x -1 E(3x—l)(x+ l)]

3x -1
Answer: X

X

Ml

MI

Al (3)

(6 marks)

www.natkermaths.com




Algebraic Fractions

B

Question 4
2
x+2),-3(x+2)+3
(a) f(x)=( ) (2 ) Ml Al, Al
(x+2)
X +4x+4-3x-6+3  xP+x+l1 * eso | Al )
(x+2)° (x+2) “
1) 3
(b) x2+x+l:(x+5J +—, >0 for all values of x. MI A1, Al (3)

(c) f(x):(—

Numerator is positive from (b)
2 . . ..
xX¥F-2 > (x + 2) >0 (Denominator is positive)

Hence f(x)>0

Alternative to (b)

d 1 N 3
—(x2+x+l)=2x+l=0 = X=—— = x +x+1l=—
dx 2 4

A parabola with positive coefficient of x> has a minimum = x> +x+1>0

Accept equivalent arguments

Bl 1)
[8]

M1 Al

Al A3)

www.natkermaths.com




Algebraic Fractions

Question 5
%‘::;g:: Scheme Marks
(@ [2Xx+3x-2=02x-1D(x+2) at any stage Bl
2x+3)(2x-1)- 2x ) :
fix) = (2x+3)QRx—1)-(O+2x) f.t. on error in denominator factors |
2x-D(x+2) MI. Alv
(need not be single fraction)
Simplifying numerator to quadratic form Ml
4x* +2x—-12
Correct numerator = m Al
2(2x — 42
Factorising numerator. with a denominator = 2(2x—3)(x+2) o.e. M1
2x-1D(x+2)
B0 Alcso  (7)
2x-1
Alt(a) [ 2 +3x-2=2x-D(x+2) at any stage Bl
I =N =3 =N = (9 =2 v+ 2
) = (2x+3)(2x" +3x :) O+2x)(x+2) MIAT ft.
(x+2)2x"+3x-2)
_ 4y £10x" —8x—24
(x+2)(2x* +3x-2)
_ 2422 +x-6) 22x-3)(x’ +4x+4)
(x+2)(2x* +3x-2) (x+2)(2x* +3x+2)
Any one linear factor x quadratic factor in numerator MI. Al
2x+2)(x+2)2x—
_ 2+ D+ 2)(2x-3) -
(x+2)(2x" +3x-2)
My — -
_ 2(2x-3) 4x—-6 (%) Al
2x-1 2x-1

Notes:  (a) 17 M1 in either version is for correct method
1Al Allow 2x+3(2x-1) -9+ 2v) or (x+3)(2x-1)-9+2xr  2x+3(2x-1)-9+2x
2x-1)x+2) (2x-1)(x+2) (2x-1Dix+2)
2*2 M1 in (main a) is for forming 3 term quadratic in numerator
3 M1 is for factorising their quadratic (usual rules) ; factor of 2 need not be extracted
(%) Al is given answer o is Cs0
Alt :(a) 3" M1 is for factorising resulting quadratic

( fractions)
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Algebraic Fractions

Question 6
Question
Number Scheme Marks
2x* -1
x-—1 I 2x* =3x+x+1
2x* =2x°
-x +x+1
e |
b Ml
a=2 stated or implied | Al
c=-1 stated or implied | Al
PR P
x -1
a=2.b=0.c=-1ld=1e=0
d=1 and b=0,e=0stated or implied | Al
[4]
Question 7
Question Scheme Marks
Number
(@) | x¥* —2x=3=(x=3)(x+1) Bl
o2 (x=1)—(x+1 2(x-1) x+1
f(x)= 2Dt ) 2xcl) | x4l M1 Al
(x=3)(x+1) (x=3)(x+1) (x=3)(x+1) )
_ x-3 1
(x=3)(x+1) x+1 Alcso(d)
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Question 8
Question
iRk Scheme Marks
2x+2 _x+1_ 2x+2 _x+l
(2) x*-2x-3 x-3 (x—3)(x+l) x—3
2x+2—(x+1)(x+1
_2x+2-(x+1)(x+1) i o
(x—3)(x+1)
+1)(1-
_(r+)(1-x) "
(x—=3)(x+1)
1-x -1 x-1
— Accept — . Al 4
x—3 s x—3 3—-x @
Alternative to (a)
2x+2 2(x+1) 2
= = = M1 A1
x'=2x-3 (x-3)(x+1) x-3
. _x+1=2—(x+1) M1
x—3 x-3 x—3
1-x
— Al 4
- (4)
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Question 9

Algebraic Fractions

Question
Number

Scheme

Marks

Q f(.\'):l— . + x—8
x+4) (x=2xx+4
xelR x=—4 x=2.

(a)
f(x) =

(x=2)x+4)-2(x-2)+x-8

(x=2)(x+4)

X +2x-8-2x+4+x-8

(x—=2)(x+4)

x*+x=-12

[Cr+4)x-2)]

= (x+4)(x-3)
i [(x+4)x-2)]

_ (x-3)
T (x-2)

An attempt to combine to one M1
fraction

Correct result of combining all A1
three fractions

Simplifies to give the correct
numerator. Ignore omission of | Al
denomunator

An attempt to factonse the dm1
numerator.

Cormrect result | A1 cso AG
(5)
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Question 10
Question
“repe o Scheme Marks
x+1 i 1
31” -3 3x+1
PN 5a PRI
32 -1 3x+1
X' =1 (x+1)x-1or
" x+1 L 3x’:3—>(x+1)(3x—3)or P
x+1)(x-1 3x+1 3x* =3 > (Bx+3)x-1) | below
seen or implied anywhere in candidate’s
working.
el il
3(x-1) 3x+1
_3x+l—3(x—l) Attempt to combine. | M1
3(x-1D(Bx+1)
- 3x+1 G 3(x-1) Correct result. | Al
x-1)Bx+1) 3(x-1)Bx+1)
Decide to award M1 here!! | M1
4
er ———————————————————
3(x-1)(3Bx+1)
4 4 4
T 3x-DGx+1) o G-DGx+D) O Gx-3Gxen A1 2
5 9x’ -6x—3
[4]
Question 11
Question Scheme Marks
Number
(@) (x+5)2x-1) _ @2x-1) M1 B1 A1l
(x+5)(x-3) (x-3) aef
(3)
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Question 12
Question
Humber Scheme Marks
@] =L - 3
) 2(x=1) 2(x-1)}2x-1)
_ @x-D@2x-1)-3 An attempt to form a single | .
2(x-1)(2x-1) fraction
8x* — 6x—2 Simplifies to give a correct
- m quadratic numerator over a | A1 aef
correct quadratic denominator
_ 2Ax-D(4x+1) An attempt to factorise a 3 term | M1
- 2(x-D2x-1) quadratic numerator
_ Ax+l Al
2x -1 (4)
®) f(x) = = S - -2, x>1
2(x-1) 2(x-1)(2x-1)
f(x) = @Gx+1) _ 2
(2x-1)
_ @x+1-202x-1) An attempt to form a single | .
(2x-1) fraction
& 4x+1-4x+2
2x-1)
3
- Gx-1) Correctresult | A1 =
)
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Question 13

Algebraic Fractions

T 2D 3)(x43)  (2x+1)(x43)

Question Scheme Marks
Number
(a) x2—9=(x+3)(x—3) Bl
4x —5 B 2X
(2x-+1)(x=3) x+3)(x—3)
_ (4x-5)(x+3) 2x(2x+1) M
T (2x4+1)(x-3)(x+3)  (2x+1)(x+3)(x—3)
B bx =15
T @x+1)(x-3)(x+3) MIAl
S5¢4—3 5
) Al*

()
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