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Paper 1

Question Answer Mark
Question Answer Mark 10 YA
5-

1 6=2x3 i
40=2x2x2x5 M1 2
LCMis 2x2x2x3x5=120 M1 Al 14

2 3(x-1)=6(10-x) Mi BRI
3x—3= 60— 6x Al b, Bl
9x =63 34
x=7 Al —4-

—5-
3@
Correct sized shape Bl
Correctly positioned Bl
11 @) | 16 B1
Bl (b) _(25j3 (5)3
7] Tz M1
) | Lx(6+2)x2x2=16cm’ M1 Al 16/ 14
2 125
=— Al
4 3x3x2=18 M1 Al 64
5@ | 100,95, 90, 85, 80 B1 12 @) i S i

(b) Common difference of -5
Sequence is -Sn+c ¢=105 M1 iii
Formulais -524+105 or 105-5n |Al

6@ |33x10* B1 ——p
-5 5 i

(b) |82x107° B1

© |[2x107 Bl -5+
10 1

7 (a) —== B1
30 3 Bl

(b) 10_5 - b) | y=2- B1
22 11 13 2(x2—16) B1

© |17 Bl =2(x+4)(x—4) Bl
20 14 p = 150° radius meets tangent at 90°;

8 p(3+q)=3-¢q M1 OABC quadr so 360 — (90 +90) Bl
3p+pg=3—¢q q = 75° angle subtended at centre
Pg+q=3-3p is twice the angle subtended at the

M1 circumference B1

q(p+1)=3-3p r = 105° opposite angles in cyclic
= 3-3p quad sum to 180° B1
I+p Al 15 (@) | Cyprus: 27 — 16 = 11 degrees B1
Maj :24-17="7d Bl

9 | (2x-1P=(2x-1)(2x -1y M1 ajorea cerees
_ ) (b) | Choose Cyprus because the median
=(2x~ 1)(4x —dx 1> Al temperature is highest B1
= 2x(4x2 —4x+ 1) - 1(4x2 —4x+ 1) M1 (comparing median temperatures
=8x° —8x? +2x—4x* +4x -1 (22>19) B1
8y 124 4 6x—1 Al OR choose Majorca becausej the

temperatures are more consistent B1
(comparing IQ ranges (7 < 11)) B1
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Question Answer Mark Question Answer Mark
16 u, =23 20 2x* —3x+5=8-2x
w =12 Bl 2% —x-3=0 Bl
w0, =243 (2x=3)(x+1)=0 ML AL
u, =144 Bl S 3 ind vs5
x-3=0=x==and y=
U+ 110+ 10,= 233 +12+ 243 + 144 o Y AL Al
x+1=0=x=-1and y=10 Al Al
=156+26+/3
V3 M1 Al 21 (3n+1) -(3n-1)
17 @ | 2:5=6:15 Bl =97’ +6n+1-(9n" —6n+1) M1
3:7=15:35 Bl = 12n Al
il : =6: B1
Brazil : walnut = 6:35 —6x2n Al
6 . . .
—_ —18 brazil so is a multiple of 6
(b) | 105x ™ 18 brazi Bl 2p
105><%><%=18 brazil a1 =-20+95 Bl
18 Use short division method to (b 5 _ ( 5 )( S+ 3*/3] M1
evaluate 7.1+9 (or equivalent) M1 5-3J5 (5-3J5)\5+3/5
8-;2888"- Al 254155 2541545 Al
: Al TT25-45 20
19 (a) | Shape Bl 5 13
Asymptotes at +90° T4 2 5 Al
y
0 23 (a) VA
TR g . >
i s b
14
B1
(b) | Draw line through approximately Correct shape and orientation Bl
y=173 Intersection points marked at:
. . Al Al
0 (—2,0)(5,0)(0,—14) Al
; - 7
g (b) | Solution is (—oo,—Z)U(E,ooj B1 Bl
. B -
~180 90 it
]
M1
x=60" Al
x=-120° Al
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Paper 2

Question Answer Mark
9 1
s
_k
Y= 7% Bl
. _ _ _ M1
Substitute x=16,y=12.5 = k=50
50
=—F Al
JVx
Substitute x=0.25 = y — 100 Al
10 Bisect angle A BC with construction
lines B1
Bisect the angle just constructed
(with construction lines) B1
@ | m=2-1 Bl
4 2
c=-2 B1
1
y=5%-2 Bl
(b) | Gradient of new line is —2 Bl
Equationis y=-2x+c¢ MI
Substituting x=10,y=0
0=-20+c
c=20 Al
y=—-2x+20
12 0.1m?* = 100000 cm? B1
Length scale factor is
Y27:3125=3:5 Bl
Area scale factor is 3°:5°=9:25 B1
Required surface area is
100 000 x % =36 000 cm? M1 Al
13 Using 11.5<V <125
And 13.75< P <13.85
11.5°
= =9.55Q
min = 73 5 M1 Al
12.5°
= =11.4Q M1 Al
1375

Question Answer Mark
1@ | 510<x<520 (cm) Bl
(b) [505><2+515><6+525]
zﬁ: X1+535x4+545%3 M1
f 16
= 8400 =525cm Al
16
2 (6y+18)+(x-23)=180 M1
x+6y=185 1 |Al
2x+(2x—-4y)=180
x—y=45 2) Al
Attempt to solve (1) and (2)
simultaneously: M1
x=65, y=20 Al
2x+7 19
3 -3< 4 = x> > Bl
2x+7 13
<5=x< 7 B1
Solution i —9 <x< E
olution is 5 5 B1
I I
-19 13
- - B1
4 1000 x 1.02 x 1.0125* = £1072 MI Al
5 (a) Paper 1: 0.7, 0.3 B1
Paper 2: 0.8, 0.2, 0.8, 0.2 B1
(b) 1-(0.3x0.2)=0.94
M1 Al
(or 0.8x0.7+0.8x0.3+0.2x0.7)
6 (x+10)(x-9)=0 MI
x=-10 or x=9 AL Al
3 -2 6 6
7 2 -3 = +
CROHEH
12
8(@ | AC?=20"+33"-2x20x33xcos40"|M1 Al
AC*=477.82...
AC=219cm Al
(b) Area ABD = %xZOxBstin20° Bl
Area BDC = %xBDx33><sin20° B1
So ratio area of triangle ABD : area
triangle BCD = 20:33 B1
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Question Answer Mark
14 (a) | 5,17,27,35,45,50 B1
(b) | Plot (590, 15), (610, 17)... etc. B1
and join consecutive points with B1
straight lines or a curve
y
504
7 404
Erzo-
104
0 S;O 550 560 6(‘)0 6;0 62‘0 6;0 6;&0 6;0 6&0 6;0 6%0 6&0 7(‘)0 *
weight (g)
(c) Draw line from 615 on x-axis, up to
line, and across (left) to intersect
. M1
y-axis at approx. 20
20 hedgehogs underweight implied
50 — 20 = 30 healthy hedgehogs Al
Percentage of healthy hedgehogs is
30
(%)x100=60% Al
1
15 (a =
@ |ry=—7
(x=2)y=1 M1
xy—-2y=1
xy=1+42y
=1ty Al
y
F1(x)= 1+2x Al
b | gf(x)=—
= 22y Bl
X)=
© | f&(x) 77
(x=2Y =x*-2
X' —4x+4=x>-2 M1
3
x==
2 Al
16 AB = CD since opposite sides of a
parallelogram are of equal length B1
Angles ZBAE and ZFCD are
equal, since opposite angles in a
parallelogram are equal B1 B1
By SAS rule, ABAE and ADCF
are congruent B1
Therefore BE = FD as required

Question Answer Mark
17 Volume of hemisphere
= %rer = %ﬂ(\/g)S = §7r3\/§ =237 |[M1 A1
Volume of cone
=%nﬂh=%n@ﬂJ§:%ﬁh M1 Al
Total volume
=231 +23n =437 Al
18 (a) | 1.3*+2x1.3-7=-1.54<0 B1
1.5* +2x1.5-7=1.0625>0 Bl
There is a sign change, so there is a
solution between x = 1.3 and x = 1.5
(b) x,=14
x, =1.4316 Bl
x, =1.4262
Bl
19 b
Y= 0 M1
_ _(—_2)
(-8
=1
Ty 2 Al
1 1
=3-2(-2]-4/-=
Y ( 4) ( 4j M1
=3+l—l
2 4
13
4
Maximum point is (_l 1_3) Al
4’ 4
Paper 3
Question Answer Mark
1 12
tan35° = —
an by M1
12
= =17.1cm
* tan 35° Al
2| 2120 k000 Ml Al
3 Using similar triangles M1
x+12 _ 12 Al
13 10.5
Al

Solve to give x = 2.86 cm
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Question Answer Mark Question Answer Mark
4 | Letx=0127=0127272727... - © | at——(b-a) M1
10x=1.27272727... Bl ”*11 )
1000x =127.272727... _(n+1)a+(b-a)
990x = 126 M1 nl
X =
na+b
126 = Al
XxX=— n+ 1
990
_7 @ | 0D=10C=2ar Bl
55 Al n+l n+l
5 (a) Equation — only valid for certain Bl Also OD=0OA+AD=a +%ﬁ
values of x 5
(b) Identity — true for all values of x B1 = a+3(_a+lb) = §a+ lb Bl
- - - 5 2 5 5
(©) | Equation - only valid for certain B1 Equating coefficients and solving
values of x .
: simultaneously M1
6 Distance = area under graph M1 an 3 o A1
=(lx8x5)+(22x5)+(lx4x5) Al n+l 5 n+l 5
2 2 3(n+1) n+l
= 140m Al i«l:—sn and 1=——
0 5 3(n+1) n+1
= — = —
7 Use A 360 X Tr M1 sn 5
230360 —n=3 Al
T %152 11 (a) | The graph shows a curve and not a
~127° Al straight line Bl
8 (a) Summing areas under the bars M1 (b) I;raw a tanghent line ;t the point on | M1
25+14+16+4h="70 Al the curve where x=2
4h =15 Select two points on the line and
h=375 Al ca?culate the gradient of the line
using
(b) Sum of first two bars’ area is 39, so -y M
median lies in 2" bar m= X, — X,
Suppose the r.nedi.an is x Calculate m =~-0.4 Al
Then by considering areas, Deceleration ~0.4 m/s2 Al
25+7(x—10)=35 M1 : ;
Solve to give x = 11.4 Al 12@ | ¥ -5x"-1=0
x'—5x*+3=4 B1
9 12(x—3)—2(x—2)=3(x—2)(x—3) M1 y=-230rx=23 B1 B1
—3( 5% —
12x-36-2x+4=3(x" - 5x+6) ® | x'—5r-x+2-0
10x-32=3x"-15x+18 =52 +3=x+1 B1
3x* ~25x+50=0 Al x=-2, x=-08, x=06,x=225 |BIBI
Y= —b+ b’ —4ac M1 13 RGB may be arranged in 3! = 6 ways |B1
2a Each arrangement has the
25+/252 — 4% 3% 50 probability occurring of
x= 6 2 y 8 « 10 4 AL
PO sk M
x=50rx=3.33 Al Al 20 19 18 171
Total probability is 6x — = 21
0@ |[b-a Bl O PPV g1 T 1 [MLAL
1
b —(b- B1
®) n+1 (b-a)
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Question Answer Mark Question Answer Mark

14 (a) | 2x*—6x+1 17@ | 04>= (2J§)2 +62= 56 M1
—ol 2 _3x+lj M1 Equation of (z:ircle is
2 0A>=(25) +6° Al
3 9 1
=2|| x- E - Z + 5 M1 . ) 6 B 3
R (b) Gradient of OA is 255 = NG Bl
= 2 X—— - — 5
( 2) 4] Al Gradient of AB is —g M1
3V 7
=2(x—5) ) Al Equation of AB is y=—£x+c
3
(b) | Rangeis f(x)= —%,f(x) eR B1 B1 Substitute x=2v5,y =6 M1
J3
15 8= Ax52 W M1 62—7(2\/§)+c
_ -40¢ 28
1.6—AX5 (2) Ml CZ?
Equation (1) divide equation (2) 5 28
20t Al y =X+ —
>=5 37773 Al
20k =1
1 (© | AtB,y=0,s0 x=§=ﬁ B1
) Al 505
1
Substitute in (1) Area OAB= Ebh M
8=Ax5" _1{28V5 )
A =140 Al 2 5
16 Total surface area = mr? + zrl M1 _ 84./5 Al
= nr® + 2577 = 6007 Al >
2 +25r-600=0
(r+40)(r-15)=0 M1
r=15 Al
h=+25* 15 =20cm M1
Volume of cone V = %n’rzh M1
VZ%XTL'XlSZ %20
=15007 cm? Al
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