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

1@ | g% =%—1 M1

[= 3xo—_zxj

28
Sets = — 1=
fg(x) x:>x_2 1=x

= 28=(x+1)(x-2) M1

—x2-x-30=0

= (X—6)(x+5)=0 dM1
=x=6,x=-5 Al
(4)
1(b) a==6 B1ft
1)
(5 marks)
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.t In graph crossing x axis at (1,0) Bl
and asymptote at x =0
o (1.0} :
v Shape including cusp B1ft
Touches or crosses the x axis B1ft
at (1,0) B1
Asymptote given as x=0
0 (1,0) ¥
T4 Shape Bl
Crosses at (5, 0) B1ft
Asymptote given as x =4 Bl
o 500 Y
x=4
(7 marks)
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3(a) y=3 Bl
1)
y=3+/X+2=>y-3= x+2:x=(y—3)2—2 M1 Al
3(b) :
=g (x)=(x-3)" -2, withx>3 Al
(©)
g(X) =Xx=3+/x+2=x
30 = x+2=(x-3) =X ~Tx+7=0 M1 Al
x=7ir£/ﬁ:>x=7+£/z only M1 A1l
(4)
3(d) _I+ jﬁ B1 ft
1)
(9 marks)
4(a) Shape Bl
X coordinates correct Bl
y coordinates correct Bl
©)
Shape Bl
Max at (2,4) Bl
4(b) Min at (-3,0) Bl
3)
(6 marks)
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5(a) ff(-3)=1(0),=2 M1 Al
(2)
5(b) y 4 y =f(x)
/
// Shape Bl
o >
) X
(0,-3) (0,-3) and
(210)// B1
2)
5(c) Y a
—_— _— y=F(|x))-2
\ / Shape Bl
\l/
Y R (0,0) B1
(O!O) X
(2)
5(d) y T
/ Shape Bl
/
P (-6,0) or (0,4) B1
4
/09
ya (-6,0) and (0,4) B1
/-6,0) X
/
/ @)

(9 marks)
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6(a) ‘W’ Shape B1
y
P(0,11) ={fx)| (0,11) and (6, 1) Bl
(24 CR)]
0
(2)
6(b) ‘V’ shape Bl
d (-6,1) B1
y=2M(x)3
P025) (0,25) Bl
Q'-6.1)
0 x
©)
6(c) Oneof a=2 orb=6 Bl
a=2andb=6 Bl
(2)
(7 marks)
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7(a)

7(b)

7(c)

Shape including cusp Bl
(-1.5,0) and (0, 5) Bl
)
Shape Bl
(0,5) Bl
)
Shape Bl
(0,10) Bl
(-0.5,0) Bl
©)

(7 marks)
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8(a) T
s V shaped graph Bl
] Touches x axis at %
. and cuts y axis at 3 Bl
()
8(b)
’ Solves 4x—-3=2-2x M1
) or 3—4x=2-2x to
. give either value of X
Both x :E and
, 6 Al
1 -05 0 1 15 2 1 5
X==0r Xx>= or
2 6
x<i
2
x<1 or x>E dM1A1
2 6
(4)
8(c) \
J Draws graph Or solves M1
: lax -3 =11 - 2x
1 to give one soln x = %
Accept for all values of x except x=2 Or (xell,) x=32, or AL
X<3, x>2
)
(8 marks)
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9(a) x> +X—6=(x+3)(x-2) B1
X 3(2x+1) _ X(X—2)+3(2x +1) M1
X+3 (X+3)(x—-2) (X+3)(x—2)
X2 +4x+3
= Al
(x+3)(x-2)
_ (A3 (x+1)
43)(x-2)
_ (x+1) cso AL*
(x-2)
(4)
9(b) One end either (y) >1,(y)>=1 or (y) <4,(y)<4 B1
l<y<4 Bl
(2)
9(c) Attempt to set
Either g(x)=x or g(X)=g7"(x) or g7 (X)=x or g*(x)=x
x+1+1
(x+1):X x+1 _2x+1 2X+1:x x=2" " _, M1
(x=2) Xx-2 x-1 x-1 x+1_2
X—2
X*—3x-1=0=x=... Al, dM1
a= 3+;/13 oe (1.5+\/3.25) CSo Al
(4)
(10 marks)
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10(a)(i) V shape on x - axis or coordinates(ia OJ and B1
58
(0.a)
e Correct shape, position and coordinates B1
10(a)(ii) Their "V" shape translated up or B1ft
(0,a+b)
(0.a+5) Correct shape, position and (0,a +b) Bl
[ L
Q X
(4)
10(b) States or uses a+b =8 Bl
Attempts to solve [2x—a|+b = % X+8 in either x or with x = ¢
2c—a+b=gc+8:>kc=f(a,b) M1
Combines kc=f(a,b)with a+b=8 —=c=4a dM1 Al
(4)
(8 marks)
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