A level Mathematics Practice Paper — Algebra and functions — Mark scheme

Question Scheme Marks
1 3x°- 2x+ 7
X2 (+ 0x)- 4)3x“- 2% - 5%+ (0x)- 4
3x*+ 0x’ - 1247
- 2x°+ 7x°+ Ox
- 2x°+ 0x* + 8x
Tx*- 8x- 4
7x + Ox- 28
- 8x+24
a=3 B1
3x7- 2xa....
X2 (+0x)- 4) 3x - 2x° - 5%+ (0x)- 4
Long division as far as 3x"+ 0x° = 12x7 Ml
S 2%
= 2X P
Twoofb=-2 ¢=7 d=-8 e=24 Al
Allfourof b=-2 ¢=7 d=-8 e=24 Al
(4 marks)
2 ¥ =9=(x+3)(x-3) Bl
4x 2 4x—-2(x-3)
1" = M1
x=9 (x#+3) (x+3)(x-3)
. 2x+6 Al
(x+3)(x-3)
23
(K (x-3)
- Al
(x=3)

(4 marks)
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Question Scheme Marks
3 Factorise 4x” —9 = (2x—3)(2x+3) Bl
Use of common denominator
3. 1 N 6  32x-3)-12x+3)+6 Ml
2x+3 2x-3 4x°-9 (2x+3)(2x-3)
B 4x—-6 Al
(2x+3)(2x-3)
22%=3) 2 N
(2x+3)(2%=3)  2x+3
(4 marks)
4 9x* —4=(3x-2)(3x+2) At any stage B1
Eliminating the common factor of (3x + 2) at any stage
235+2) 02 .
(3x-2)(3¥42) 3x—-2
Use of a common denominator
23x+2)(3x+1) 2(9x° —4) or 23x+)  2(3x-2) M
9x* —4)(Bx+1) Ox=HBx+1)  Bx-2)3x+1) GBx+DBx-2)
6 or 0 Al
(Bx-2)3x+1) 9x*—3x-2
(4 marks)
G Ml
x—2
(_ 30— x)
x=2
Sets fg(x)=x :A—l =X
x—2
=28=(x+1)(x-2) Ml
= x> —x-30=0
— (x—6)(x+5)=0 dM1
=>x=6,x=-5 Al
“)
5(b) a=6 Blft
ey
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Scheme

Marks

(5 marks)
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Question Scheme Marks
6 T In graph crossing x axis at (1,0) B1
. and asymptote at x =0
y 1\ Shape including cusp Bl1ft
Touches or crosses the x axis Bl1ft
at (1,0) Bl
Asymptote given as x=0
0 (10) x
> 4 Shape Bl
Crosses at (5, 0) Blft
' Asymptote given as x = 4 Bl
o S.0) \~>
x=4
(7 marks)
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Question Scheme Marks
7(a) y03 Bl
1)
y=3+Jx+2=>y-3= x+2:>x=(y—3)2—2 M1 Al
7(b) - -
=g'(x)=(x-3) -2, withx03 Al
3)
g(x)=x=3+Jx+2=x
7© = x+2=(x-3) =x’~Tx+7=0 Ml Al
:>x=7im:>x£‘+ ly M1 Al
2 2
) | a=L +;/ﬁ y B1 ft
1)
(9 marks)
8(a) Shape Bl
x coordinates correct Bl
y coordinates correct B1
3)
Shape B1
Max at (2,4) Bl
8(b) Min at (-3,0) B1
3)
(6 marks)
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Question Scheme Marks
9a) | ff(-3)= f(0),=2 MI Al
2
9(b) YA vz £1(x)
Shape B1
L >
1 (2,0) X
_— (0,:3) (0,-3) and
Q2.0 Bl
2
9(c) VA
—_— )2
\ / Shape B1
Y N (0,0) Bl
(0,0) Cx
2
9(d) v T
/ Shape B1
/ (-6,0) or (0,4) Bl
|
/| 04
e > (-6,0) and (0,4) Bl
(-6,0) N
/'//
3
(9 marks)
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Question Scheme Marks
10(3) y A ‘W’ Shape B1
(0, I1) and (6, 1) Bl
0 x
(2)
10(b) ‘V’ shape B1
(=6,1) Bl
(0,25) Bl
061 N
0 =
3)
10(c) Oneof a=2 orb=6 B1
a=2andb=6 Bl
(2)
(7 marks)
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Question Scheme Marks

11(a) Shape including cusp B1
(-1.5, 0) and (0, 5) B1

2)
11(b) ) B1
0 B1

2)
11(c) Shape B1
(0,10) B1
(-0.5,0) B1

3

(7 marks)
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Question Scheme Marks
12(a)
V shaped graph B1
Touches x axis at %
: and cuts y axis at 3 B1
()
12(b)
' Solves 4x—3=2—2x M1
or 3—4x=2-2x to
give either value of x
Both x = 3 and
: 6 Al
1 05 03 15 2 1 5
X=—0r x>—or
2 6
x<=
2
1 5
x<—or x>— dMI1A1
2 6
(C))
12(c) '
J Draws graph Or solves Ml
: [4x-3[=15-2x
to give one soln x =¥
Accept for all values of x except x=3 Or (xe™,) x#3, or
Al
x<3,x>3
()
(8 marks)
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Question Scheme Marks
13(a) X +x—6=(x+3)(x-2) Bl
X 32x+1)  x(x—2)+3(2x+1) M1
x+3 (x+3)(x-2) (x+3)(x=2)
_ X’ +4x+3 Al
(x+3)(x-2)
_ (FA3)(x+1)
+3)(x—-2)
_(x+D cso Al*
(x-2)
“4)
13(b) One end either (y)> 1,(»)O1 or ()< 4,(y)N4 Bl
I<y<4 Bl
(2)
13(¢c) Attempt to set
Either g(x)=xor g(x)=g'(x)or g"(¥)=x or g’ (¥)=x
x+1 1
+1  2x+1 2x+1
M =X x— = * * =X i =X Ml
(x=2) x=2 x=l x—1 x+1 5
x=2
X=3x=1=0=>x=... Al, dM1
a= 3+2\/13 oe (1.5+\/3.25) CSO Al
“4)
(10 marks)

10
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Question Scheme Marks
14(a)(i) V shape on x - axis or coordinates (l 4 Oj and Bl
2 9
(0,a)
i Correct shape, position and coordinates B1
14(a)(ii) v A Their "V" shape translated up or Bl1ft
\ (0,a+b)
(0.a+9) Correct shape, position and (0,a +b) Bl
(0] X

“)

14(b) States or uses a+b =38 Bl

Attempts to solve |2x - a| +b= %x +8 in either x or withx = ¢
3
20—a+b:§c+8:kc:f(a,b) M1
Combines ke=Tf(a,b)with a+b=8 =c=4a dM1 Al

“)
(8 marks)

15 9x’ = A(x—1)(2x#1)+B(2x+1)+C(x~1)’ Bl

x—1 9=3B = B=3 M1

9 ( 3Y
xX—>—— —=|——=|C = C=1 Any two of 4, B, C Al
2 4 2

x” terms 9=24+C = A=4 All three correct Al

(4 marks)

11
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16 Method 1: Using one identity
9x* +20x —10 B C
— =4+ +
(x+2)(3x-1) x+2) (GBx-1
A=3
their constant term = 3 B1
9x” +20x —10 = A(x +2)(3x 1) + BBx—1) + C(x+2) B1
Forming a correct identity.
2, _ . —
Either * ° 9=34, x:20=54+3B+C
constant: —10=-24—- B +2C
or x=-2=36-40-10=-7B=-14=-7B = B=2
x=1:>1+§—10=zc = —zzzC:Cz—l
3 3 3 3 3
Attempts to find the value of either one of their B or their C from their Mi
identity.
Correct values for their B and their C, which are found using a correct Al
identity.
@
Method 2: Long Division
9x° +20x—10:3Jr 5x -4
(x+2)GBx~1) 7 (x+2)Bx-1)
their constant term = 3 B1
5x—4 B C
So, = +
(x+2)Bx-1) (x+2) Gx-1
S5x —4=B@Bx-1)+C(x+2)
Forming a correct identity. B1
Either x: 5=3B+C, constant: —4=— B +2C
or x=—2=-10-4=-7B = -14=-7B =>B=2
x:l:>§—4:ZC :—Z:ZC:C:—I
3 3 3 3 3
Attempts to find the value of either one of their B or their C from their Mi

identity.

12
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Question Scheme Marks
Correct values for their B and their C, which are found using
Al
5x-4=BGBx-1D)+C(x+2)
9x* +20x —10 2 1
0, ————— =3+ - (4)
(x+2)3x-1) (x+2) (GBx-1
(4 marks)

13
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Source paper Question New spec references | Question description New AOs
number

1 C32013 1 2.6 Algebraic fractions 1.1b
2 C32017 1 2.6 Algebraic fractions 1.1b
3 C3 June 2014R | 1 2.6 Simplification of rational expressions 1.1b
4 C32012 1 2.6 Algebra and functions 1.1b
5 C3 2016 1 2.6,2.8 Composition of function 1.1b, 2.2a
6 C3 2013 2 2.7,2.9 Modulus function, transformations 1.1b
7 C32017 3 2.3,2.8 Functions, Inverses, Range 1.1b,2.2a
8 C3 Jan 2012 2 2.9 Algebra and functions 1.1b
9 C3 Jan 2013 3 2.8,2.9 Algebra and functions 1.1b, 2.2a
10 C3 June 2014 4 2.7,2.9 Transforming graphs, modulus 1.1b, 2.2a
11 C3 2012 4 2.9 Algebra and functions 1.1b
12 C3 June 2014R 5 2.7, Modulus function, Linear inequalities 1.1b, 3.1a
13 C3 June 2014 5 2.6,2.8 Algebraic fractions, function work 1.1b, 3.1a
14 C32017 6 2.7,2.9 Modulus graph, transformation and equation 1.1b, 2.2a, 3.1a
15 C4 2011 1 2.10 Partial fractions 1.1b
16 C4 Jan 2013 3 2.10 Partial fractions 1.1b

14




