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Practice Set A: Paper 1 Mark scheme

SECTION A

1 P(late)=0.8 x 0.4+ 0.2 x 0.1 (=0.34)
P(late and not coffee) = 0.2 x 0.1 (= 0.02)
P(not coffee|late)

_002
034
L
17

2 Substitute dx = du, 5x =5(u + 3)
Change limits
Obtain J; S(u + 3)u du )

3 1
Expand the brackets before integrating: [,5u2 + 154 du

i4
2

5
=[2u7+10u )
=2x2+10x23
=144

3 Writez=x+1iy
Then 3x + 3iy — 4x + 4iy = 18 + 21i
Compare real and imaginary parts

z=-18+3i
HENGESS
=37

4 a EITHER
Use factor theorem:

BRI [_12 [_1
f[ 2)—2( 3 13 2 +17 3 +12
1 13 34 48

4 4 44

So (2x + 1) is a factor

OR

Compare coefficients or long division:

23 = 1332+ 17x + 12=Q2x + (x> — Tx + 12)

M1
M1

Al
M1
Al

(M1)
Al

(M1)
Al
M1
Al

M1
Al

M1

Al

M1A1

[5 marks]

[7 marks]

[6 marks]
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b 2x+Dx-3)(x—-4)=0
x=—%,3,4

Sketch graph or consider sign of factors

A

—%<x<3orx>4

Note: Award M1AO for correct region from their roots

2_x—l
fog()=—g"—"
+3

x—1
_2x=D-=2
2+3(x—1)
_2x—4
3x—1
.
3y—1
3xy—x=2y—4
3xy—2y=x—4
x—4

3x—2

Te* — 45¢* = e¥ — Te¥
e¥ — l4e* + 45¢* =0
e =NeEe—5=0
Reject e’ =0
x=In5orln9

Attempt to differentiate both top and bottom.
Top: sin x + x cos x

1
Bottom: —

X
lim(x sin x + x2 cos x)
X—T

=—2

(M1)

M1A1

M1

(M1)

Al

(M)
M1

Al

M1
Al
M1A1
R1

Al

M1
M1A1

Al

M1
Al

/6 marks]

[6 marks]

/6 marks]

[6 marks]
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9

Factorize denominator to find x-intercepts: 2x — 3)(x + 4)
Long division or compare coefficients:
2x2+5x—12 _(x+3)2x—1H—9

x+3 x+3

=2x—1-— 9

x+3

Correct shape

x=-3 A y=2x-1

Axis intercepts: (%, 0), (-4, 0), (0, —4)

Vertical asymptote: x = —3
Oblique asymptote: y = 2x — 1

a

S

Suppose that log, 5 is rational, and write log, 5 =

Then 2% =15,s02r=54,

e.g. LHS is even and RHS is odd.

This is a contradiction, so log, 5 is irrational

Any suitable example, e.g. n= 16

Complete argument, e.g. log, 16 = 4, which is rational

M1

Al
Al

Al

Al
Al

M1

M1
Al
Al

M1
Al

[7 marks]

[6 marks]
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SECTION B

10 a Factorize to find x-intercepts: (x + 5)(x — 2)
Complete the square for vertex (or half-ways between intercepts):

3)._49
(x+2) ;

Correct shape and all intercepts

3 49
Correct vertex (_T _T)

b i x*+3x—-10=2x—-20
SxP+tx+10=0
discriminant = 1 — 40 (= —39)
< 0 so no intersections

ii X2+x+(k—-10)=0

1—4(k —10)>0
41
k<T
32_49
¢ Compare to (x + f) 2

Vertical translation 2. units up
Horizontal stretch

Scale factor %

d i Correctshape
Correct intercepts and turning point labelled

N ¢

Al

M1

M1
Al

M1A1
M1
Al

(M1)

Al
Al

Al

Al
Al

[4 marks]

[7 marks]

[4 marks]
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ii Vertical asymptotes at x = —5, 2, y-int —0.1 Al
Parts of curve in correct quadrants M1
; (-3, -4
Turning point ( 5 49) Al
y
A
» X
[5 marks]
Total [20 marks]
d
11 a é =—e™sin 2x + 2¢™* cos 2x M1A1
M1 for attempt at product rule or quotient rule
—e " sin2x+2e*cos2x=0
—sin2x +2 cos2x=0 M1
sin 2x _ Al
cos 2x
tan 2x =2 AG
[4 marks]
2
b % =e™sin 2x — 2e ™ cos 2x — 2e*cos 2x — 4e*sin 2x (M1)
M1 for attempt at product rule or quotient rule on their g—y
=—3e ™ sin 2x —4e ™ cos 2x . Al
—3e™sin2x —4e*cos2x=0 M1
sin2x _ _4
cos 2x 3 Al
tan 2x = —% AG
[4 marks]
¢ x-intercept = g Al
Jesin 2x dx =—e™ sin 2x — | —2¢™ cos 2x dx (M1)
=—¢~sin 2x +2[ e cos 2x dx Al
=—¢™ sin 2x + 2(—e™ cos 2x — | 2¢™ sin 2x dx)
=—esin 2x — 2¢ *cos 2x — 4 [ e sin 2x dx Al
5 Je™ sin 2x dx = —e™sin 2x — 2¢™ cos 2x (M1)
) 07 e*sin 2x dx = %[—e"Y sin 2x — 2e™* cos 2x]70
~L(2e3+2
-3(2%+2)
=%+ie3 ATATAT
/8 marks]
Total [16 marks]
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12 a

For any positive integer n, (cosd + isinf)"= cos nf + isin né¢
True when n = 1: (cos @ + isind)' = cosf + isinf

Assume it is true for n = k:
(cos@ + isinf)* = coskd + isinkd
Then

(cos@ + isinO) "= (coskf + isinkO)(cos O + isin6)

=cos(k + 1)8 + isin(k + 1)0

The statement is true for n» =1 and if it is true for some #n = k then
it is also true for n = k + 1; it is therefore true for all integers n > 1

[by the principle of mathematical induction].

[Writing ¢ = cos 6, s = sin6:]

(cos@ + isinf)’ = >+ 5icts — 10c*s® — 10ic’s® + 5es* + is®
Equating real parts of cos 50 + isin 56 and (cos @ + isin0)*:

cos 50 =c*— 10c3s? + Scs*

Using s?=1—¢?

cos 50 == 10c*(1 — ¢?) + 5¢(1 — ¢*)?
== 10 + 10¢° + Se(l — 2¢2 + ¢*)
cos 50 =16 cos’6 — 20 cos* 6+ 5 cos 0

50=T 3n t 7t 91

10 10° 2° 10° 10

Obtain at least 6 = F)

The roots of the equation are cos(values above)

Either ¢ = 0, in which case 0 = L

2
.or 16¢* = 20> +5=0
2 3%

8

cos (10 is positive and the largest of the roots

So cos —) = —S-HE
10 S

—g) is negative and not equal to cos(ﬁ))]

-

B -5
- 64

N
=3

[cos

Al
Al

M1

Al

R1

Al
M1
(M1)

Al
AG

M1

Al

(M1)
Al
Al

Al
R1

Al

M1

Al

/5 marks]

[4 marks]

[2 marks]

[6 marks]

[2 marks]

Total [19 marks]
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Practice Set A: Paper 2 Mark scheme
SECTION A
4
1 a =—7t(33) x 1.45 (M)
164 g Al
b Each volume [mass] is g the previous one. Al
Sum to infinity :% =187¢ M1AT
5
Hence the mass is always smaller than 200 g. Al
[6 marks]
3n
2 EX)= '[ 0.4106 x sin x+/x — 2m dx[= 8.018] M1
2n
Al for correct limits Al
SN 2
EX7) :.[ 0.4106x“ sin x+/x — 2m dx[= 64.71]
2n M1
Var(X) = 64.71 — 8.018? M1
=0.425 (A1)
0.425=0.652 (A1)
[6 marks]
3 Attempt sine rule:
sin@ _ sin 20 Al
x—=1 x+2
Use double angle formula:
_ 2sinfcos O M1
x+2
2cosO(x—1)=x+2 Al
Rearrange for x:
x(2 Cosf—1)=2+2cosx M1
_ 2(1+cos0) Al
2cosf0—1
Use cos6=2cos? [%] -1
4cos? (0]
__\2) M1
4cos ( 0 J -3
0 . 1 0
Divide by cos? | — |, clearl = =sec| — |:
v y [2]cearyusmg [0] sec{zj
cos| —
2
ATAG
4-3sec ( )
[7 marks]
4 a A Al
Gradient is zero and changing from positive to negative R1
b B,D Al
and E Al
Second derivative is zero and changes sign R1
[5 marks]
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1 ox  3xF 5
=—+—+—+

216 256 2048
Valid for |x| <4

a integrate |v|
With limits 0 and 5
Distance = 1.8 m

dv|
dr

b Sketch

dv
or—
for - ]

e
=

M1

M1

Al

M1

Al

2 3

Intersect with y = 0.3 [or with both 0.3 and —0.3]
t=0.902 and 1.93 seconds

Consider f(1):

- 1=—1P+b()+c
=b+c=+1

Consider fI1(1):

21 ="21)+b
=b=4

c=-3

|a||b|cos€ =17
|a||b|sin® = /4 +1+25 [=/30]
tanezﬁg

6=17.9°

M1
Al

M1A1

Al
Al

M1

M1

M1A1
Al

[6 marks]

/6 marks]

[6 marks]

/5 marks]
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9 a 8!seen Al
812121 = 161280 (M1A1
b Pair 1 stands together: 912! [= 725760] M1
2 x 725760 —(their a) [=1290240] M1
10! — 1290240 M1
10!
=0.644 (3s.f) Al
[7 marks]
SECTION B
10 a Paper 1: mean=78.9,SD =174 Al
Paper 2: mean = 74.0, SD = 15.1 Al
Paper 1 has higher marks on average. Al
Paper 2 has more consistent marks. Al
[4 marks]
b r=0.868 Al
>0.532 M1
There is evidence of positive correlation between the two sets of marks. Al
[3 marks]
¢ i Findregression line x on y M1
x=0.997y +5.16 Al
0.997 x 86 + 5.16 = 91 marks Al
ii Can’t be used. Al
Mark is outside of the range of available data (interpolation) R1
[5 marks]
d i Boundary for 7: inverse normal of 0.88 M1
Boundary = 81 Al
5 students Al
ii Use B(12,0.12) (M1)
P(>5)=1-P( ) (M)
=0.00144 Al
[6 marks]
e Scaled mark = % x original mark (M1)
Mean = 57.4 Al
SD =127 Al
[3 marks]
Total [2] marks]
11 a Separate variables and attempt integration M1
J‘d_y = Itanxdx Al
y
Iny=—In|cos x|+ ¢ Al
y — Aef In(cos x) M1
_ A4 Al
cosx /5 marks]
b i J.—tanxdx=I_Slnxdx=ln(cosx) M1A1
COs X
[=e"osy = cos x M1(AG)
ii ycosx:Jcoszxdx M1
_ J‘ cos2x+1 dx M1
2
1. 1
=—sin2x+—x+c Al
4 2
_ sm2x+ X 4 c [_%+xsecx+csecxj Al
4cosx 2cosx cosx 2 2

[7 marks]
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¢ Use yn+l=yn+0.1(y3 tan x, +cosx, ) M1A1
Table of values — at least the first two rows correct M1
x y' y
1.000 2.000
0.1 1.437 2.100
0.2 2.001 2.244
0.3 2.803 2.444
0.4 4.058 2.724
0.5 6.229 3.130
1(0.5)=3.13 Al
[4 marks]
Total [16 marks]
12 a i Equateux,y, zcomponents:
5+7A=1-u()
3+24=-8+3u(2) M1A1
1-3A=-2+2u(3)
From,e.g. (I)and 2): A=—1, u=3 ATA1
Check in (3):
1-3(-1)=4
-2+23)=4
So lines intersect. M1AG
ii Substitute their values of 1 and p into either equation
5 7 -2
r=1 3 (- 2 [=] 1 (M1)
1 -3 4
So coordinates (-2, 1, 4) Al
[7 marks]
b Attempt to find cross product of direction vectors:
7 -1
2 |X| 3 (M1)
-3 2
13
= -11 Al
2 /2 marks]
¢ r-their n = their p - theirn
13 -2 13
L S DO ol R B N S (M1)
23 4 23
13
r-| —11 (=55 Al
23 [2 marks]
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R -1 9
QP=| 1 |[-| 0o |[=
4 1 3
9| 13
=11
. 3) | 23
Ccos =
V92 112+ 32132 1112 + 232
25
39

sin @ = sin(90 — @) = cos ¢
So, sinf = E

39
d= |Q_P)|sin 0

_ 25\91

39

M1A1

Al

M1

Al
/6 marks]

(M1)

Al

[2 marks]
Total [19 marks]
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Practice Set A: Paper 3 Mark scheme

F,=2
F,=3
F,=5
F,,= 144

This is another Fibonacci number which is a perfect square

Check that the statement is true for n = 1:
LHS=1’=1RHS=1x1=1
Assume true forn =k
Zt I((F)z_ A ,{+1
Then
S ER =Y AEPF, )
Fka +1 ( k +l)2

k +1 (F +
Fk +1 FA +2
So if the statement works for n = k then it works forn =k + 1 and

it works for n = 1 therefore it works for all n € Z*.

k+1)

Smallest such kis 5

Check that the statement is true for n =5 and n = 6:

F.=5F=8

Assume true forn=kandn==~k + 1

F=kF =k+1

Then

F. ,=F+F _ =2k+1>k+2sincek>1

So if the statement works for n =k and n = k + 1 then it works for
n=k +2 and it works for n = 5 and n = 6 therefore it works for all
integers n = 5

an+2 — an+l+ o
Dividing by " since e #0: a> = ¢+ lor >~ o — 1 =0

1+\5
2

Using the quadratic formula o=

F +F ,  =Ao+Bog+ Ao+ Bog™!
Aoy + oy + B(og + oot
Aal’l+2+Ba2n+2=Fn+2
F =40+ Ba,= 1
F,=Ao}+Bog =1
Since > = o+ 1:
Ao+ D)+ B(o,+ 1) =1
Ao+ Boy,+A+B=1

A+B=0
A=-B
Substituting into first equation: A(c;, — o) = 1
1 1
A = = —_
o—a, 5
rol ((1+(5)n B (17 5)”)
m N5 2 2
As n gets large, (1 \/g)n -0

H, ((H\F) H) 1+\5

F, T(( - +\ )") 2

Al
Al
Al

Al
R1

M1
Al

Al

M1

Al

R1
Al
M1
Al
M1
Al

Al

R1

M1
Al

ATA1

M1

Al

Al
Al

M1

Al

M1

Al

[3 marks]

[2 marks]

[6 marks]

[7 marks]

[4 marks]

[2 marks]

[4 marks]

[2 marks]

Total [30 marks]
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2
1 Y

2

t
1 2 3

i 2
i A=4

B=8

C=20
ii 7=2n

f(t+2n) = cos(Tc (t + Zn)) + cos(n (1 + %) (t + Zn))
= cos(m+ 2n1t) + cos((l +%)nt +2n (n + 1))

= cos(m) + cos((l +%) nt) = f(t)

Since cos(x + 2mk) = cos x if k is an integer

i cos(4+B)+cos(4—B)
=c08 A cos B—sin A sin B+ cos A cos B+ sin A4 sin B
=2cosAcosB

ii IfP=4+Band Q=4 — Bthen

_Pr0 , P-Q
A= 7 B ==

cosP+cosQ=2 cos(%) cos(%)
f(r) =2 cos(n(l +21—n)t) cos(% Z)

The graph of cos (11: (1 +%) t) provides the high frequency oscillations.

Their amplitude is determined/enveloped by the lower frequency
curve cos (% t)
d>x
dr
The DE becomes:

—@’cos ®f +4 cos ot =0
This is solved when & =4 so ® = 2

= -’ cos f

M1A1

Al
[1 mark]

Al

Al

[2 marks]
Al
Al
Al
Al

[4 marks]
M1

Al

R1
[3 marks]

Al

M1

Al
[3 marks]
Al

R1

R1
[3 marks]

M1

Al
[4 marks]
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2
((11; =—4 cos 2t — k*g(k) cos kt
The DE becomes:

—4 cos 2t — kg(k) cos kt + 4 cos 2t + 4g(k) cos kt = cos kt
(4g(k) — k*g(k)) cos kt = cos kt
This is true for all # when g(k)4 — k%) =1
_ 1
W=
When k=2

Since —oask—2

1
e

M1

M1

Al

Al
R1

[3 marks]

[2 marks]

Total [25 marks]
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Practice Set B: Paper 1 Mark scheme

SECTION A

k In(x* + 3)
2 In(x* + 3)
Limits: 2 In(@*+3)-21n 3

2
21n(“ 3+3]1n 16 or 2 In(a + 3) = In(16 x 9)

2
2
+
[a 3 3] —160r (@437 =16 x 9

a’+3

=4 ora®>+3=12only
a=3

1
a —orl0seen
4

10 9
_X_
40 39
3
52
10 20
_X_
40 39
x2
_1o
39

Attempt quotient rule:

dy xcosx—sinx

dx 2
= = =
y=0
y=m(x—m)

Sketch both graphs or consider four cases
Attempts to find intersection points:
x=-3=2x+1=>x=-4

2
—x+3=2x+1:>x=5

2
x==—-4orx=—
3

P(ANB) o P(ANB)
P(4) 0.3

P(4nB)=0.18

P(AU B)=P(A)+P(B)-P(AN B):0.8=0.3+P(B)—0.18

P(B) = 0.68

P(B|A4) =

PBIA) - P(AN B) [: %}
P(B) 0.68
9
T34

M1
Al
M1

Al

M1

Al
Al

M1A1

Al
Al
Al

M1
M1
Al

Al

Al

M1ft

Al

[7 marks]

[6 marks]

/5 marks]

[5 marks]

/6 marks]
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A=-1 Al
x=0:4+B=8 M1
=B=9 | Al
—1+9ez"=0:>ez"=§ M1
Attempt taking logarithm of both sides, e.g. 2k =—1In (l) M1
k=1n3 9 Al
[6 marks]
7'+ 3%=28, so true forn =1 Al
Assume that, for some k, 7%+ 3%~ 1 =44 M1
Then
TN+ 3k =7 x Th+3 x (44 - T M1
=4 x 7+ 124 Al
So 7#71 + 3% is divisible by 4 Al
The statement is true for n = 1, and if it is true for some n = k then it is also
true for n = k + 1. Therefore it is true for all integers n = 1 [by the principle of
mathematical induction)]. Al
[6 marks]
|4—4\/§i|:\/16+48:8 M1
=4 =2 Al
arg(4 - 4\/§i) = arctan(—\/g) M1
b Sn
=——|or— Al
=argz= —E, M1
su e
) 9 Al
_x; Sz U=, Smo Mm. 17m.
Lz=2e 9,29 ,2¢% ,lor2e? ,2¢° ,2° Al
[7 marks]
x2 x4
cosx =l——+ — Al
24
L
(1 _ xz) 2 M1
2
~l+— Al
4
Eaal IN
8
Multiply the two expansions, using at least two terms in each one M1
Attempt to simplify, obtain at least 1 + 0x? Al
4
1+ Al
6 [7 marks]
SECTION B
10 a Use product rule
f'(x) = e ™ + x(—k)e ™ M1
=1 - kx)e™ A1AG
Use product rule again, u’' = —k, v' = —ke ™ M1
(x) = (ke ™™ + (1 — kx)(—k)e ™ Al
= (k*x — 2k)e ™ Al

[5 marks]
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11

b f(x)=0:(1 —kx)e™=0
e 20
1

xX=—

k

2 _k
L= Lo 2k |e k
k k
=—ke ' <0 .. local maximum
¢ f"(X)=0:kx-2k=0

X=—

The coordinates are

Integration by parts:
2

2

=

2
_2 1 3
K2 K2
23
ke k%e?
_2e-3
- K%’

6x+ky+2z=a
6x—y—z=17
2y—z=1

Eliminate the same variable between another pair of equations, e.g. x between (1) and (2):

6x+ky+2z=a
(k+D)y+3z=a-7
2y —z=1

Eliminate a variable between the pair of equations in two variables, e.g. z between (2)

and (3):
6x+ky+2z=a
(k+D)y+3z=a-7

(k+Ty=a-4

Leading to:

Qk+14)x=a+10+2k

OR

(k+Ty=a—4

OR

(k+7z=2a—-15-k

Their coefficient of x/y/z = 0

k=-7

2 ko2
kae_kxdxz —ﬁe_kx +J.kle_kxdx
1 k | li k

M1
Al

Al

M1

Al

M1

Al

Al

M1A1

Al

Al

Al

AG

Total [18 marks]

Eliminate a variable between two equations, e.g. x between equations (2) and (3):

M1

M1

M1

Al
(M1)
Al

[5 marks]

[3 marks]

[5 marks]

[6 marks]
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12 a

i Their RHS = 0 (with their value of k)

a=4
ii Letz=A4
2y—z=1
bx—y—z=17
At least one of
1+ 5+
= , X =
2 4

-
Il

S N|—= K~
+
>~
[\S)

Normal vectors to each plane are

6 6 2
_7 2 _1 2 _3
2 -1 1

Since none of these are multiples of each other, no two planes are parallel

So the planes form a triangular prism

Factorize to find x-intercepts: (x — 3)(x + 1)

(-1,0)and (3, 0)
Correct shape — reflected above x-axis

y
A

Al

[7 marks]

M1
Al
[2 marks]
Total [15 marks]

M1

Al
Al

[3 marks]




194

Mark scheme

b Solve f(x)=—%x+4
x2—2x—3=flx+4
2

2x*=3x—14=0
Qx—T)(x+2)=0
7

x=— 2
2

Solve —f(x) = —% x+4

1
—(x2—2x—3)=—§x+4
2x2=5x+2=0
2x—1Dx—-2)=0
x:l,Z

’ 1
Sketchofy=|f(x)|andy=75x+4

N

y
A

N —
NS}
W

I

x<—2orl<x<20rx>Z
2 2

Note: Award A1 for two correct regions

¢ xeR, xz-1,x#3

_2(x? —2x-3)-(2x-7)(2x—2)

(x> —2x-3)%
Note: Award M1 for attempt at quotient rule
For turning points, g'(x) = 0:
22— 2x—3)— 2x-T)2x-2)=0
xX2—Tx+10=0
-2(x-5=0

d g

x=2,5 |
So, coordinates (2, 1) and [5, Zj

(M1)

Al

(M1)

Al

A1A1
[6 marks]

Al
[1 mark]

M1A1
M1
Al

Al
[5 marks]
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> <

Correct shape between vertical asymptotes
Correct shape outside vertical asymptotes
Vertical asymptotes: x =—1,x =13
Horizontal asymptote: y =0

Axis intercepts at (%,0) and (O,%]

f gx)e (—w,%}u[l,w)

Al
Al
Al
Al

Al

A2

[5 marks]

[2 marks]

Total [22 marks]




196

Mark scheme

Practice Set B: Paper 2 Mark scheme

SECTION A

a+4d="7,a+9d=281
Solving:
a=-522,d=14.8
S =&(71044+ 19 x 14.8)
0= 5 . .

= 1768

Find the diagonal of the square base: V8.3? + 8.32

2 2
Height = 7‘83;83 tan(89.8°)

= 1681
=17 x10° cm

mean = 131.9, SD = 741
Boundaries for outliers: mean + SD
=117.1, 146.7

147 is an outlier

At least one correct use of compound angle formula

Correct values of sin (E) and cos (E) used

3 3
(%sinerT\Ecosx) - (% sinx—T\Ecosx)
LHS = =
(%cosx—%g sinx) - (%cosx-t-%sinx)
_ V3 cos x
= —\Bsinx
= —cotx
2 4 B
x(x-1) x  x-1
2=Ax-1)+Bx

Usingx=0: 4 =-2
Using x = 1: B =2 (both correct)
J22+de:fz Inx+21In(—1)+c
x x-—1
2

(") e

gradient = 3.024
normal gradient =

~ their gradient [-0.3307]

y-coordinate = 3.392

Equation of normal: y — 3.392 = —0.3307(x — 1.5)
A:y=0,B:x=0[x,= 1176, y, = 3.888]
Area=229

Differentiate implicitly: at least one term containing y correct
6x +2xy'+2y—2yy'=0

y=0=y=-3x

Substitutes their expression for x or y back into curve:

3x2 + 2x(-3x) — (-3x)>+24=0

12x2=24 = x=+\2

(\2,-32), (-+2,32)

M1A1

M1

M1

Al
Al

Al
(M1)
ATATft
Al

M1

Al

Al

Al
A1(AG)

M1

M1

Al

M1A1

M1A1

Al
Al

[5 marks]

[4 marks]

/5 marks]

[5 marks]

[6 marks]

[6 marks]

[7 marks]
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8 a Limits \%/g,%/ﬁ (seen in either part) Al
x=\ -1 Al
J.\'y3 —1ldy M1
=2.57 Al
b Using x? M1
J.n O -Ddy M1
=249 Al
[7 marks]
9 Anotherrootis2 +i Al
Consider sum of roots:
Q2+i)+2—i)+x,=7 (allow —7) M1
x,=3 Al
Product of roots: 3(2 +1)(2 —1) M1
c=-15 Al
[5 marks]
10 The rth term is
nC x> (1) v (M1)
X
For constant term: 2r—(n—r)=0 (M1)
n=73r Al
So need (3r)C,= 495 (M1)
Using GDC: r=4son=12 Al
[5 marks]
SECTION B
72 -
11 a i 7&=0.8416 M1
72 — p=0.84160 Al
n+0.84160="72 (AG)
24 —
£ =... M1
o
...—1.645 Al
pn—1.6450=24 Al
ii (From GDC) =558, 0=19.3 Al
P(>48)=0.657 Al
[7 marks]
b Use inverse normal with p = 0.25 or p = 0.75
(0,=42.8 or 0, = 68.8) M1
IQR =26 (hours) Al
/2 marks]
¢ Use B(20, 0.656) (M1)
1-P(=9) (M1)
=0.953 Al
P72) [3 marks]
d 274 (M1)
P(>48)
=0.305 Al
[2 marks]
e P(keep phone)=1-(0.05x 0.9 +0.75 x 0.2) (M1M1)
0.2
P(keep phone) M1
=0.248 Al
[4 marks]
2442 g2 Total [18 marks]
12 a cos 9:72X2X4 [=0.25] (M1)
.o, 15
sin @ =1 [—= [= 0.968] M1
16
Area :% (2 x 4) x their sin 0 M1
=3.87 [cm?] Al

[4 marks]
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b The third side is 10 — 3x ...
... which must be positive.

¢ i (10-3x)?=x+(2x)*— 2x(2x) cos O
60x — 4x2— 100

4x?
_ 15x —x*—15

cos 0=

ii

1.91 =0

iii Need -1 <cos 8 <1 (allow < here)

cos 6
A

E) G, 1)

- 55
Intersections at x = 3 5

So§<x<§

d State or use sin # = V1 —cos?*#

State or use Area = %x (2x) sin &

Sketch area as a function of x:

M1
Al

[2 marks]
M1

A1(AG)

A2

M1

Al

Al
[7 marks]
M1

M1
M1
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Area (2.054, 3.907)

oY -
|
=

Max area for x = 2.05
Max area = 3.91 [cm?]

13 a Use quotient rule

Use implicit differentiation
&y e+
dx? (x+ y)?
CES0%

Loodyy
Substitute o xty

&y i

dx*  (x+y)?

-y (e ty)
RS S

y2
BCEE}

. I+vdv 1 .
¢ Separate variables: —5— —— = —— or equivalent
v odx  x

1+
J. zvdv:j—ldx
v X

——+Ilnv=-Ilnx+c¢
v

Usingx=1,y=1,v=1-1+0=0+c¢
c=-1

1
—— 4 = —

" In(xv) =-1

X
—=Iny+1
v y

x =y(lny+1)

Al
Al
[5 marks]
Total [18 marks]
M1
M1

Al

Al

M1

M1

Al

[7 marks]
M1

M1
M1

Al
[4 marks]
M1

M1

Al

M1
Al

(M)
(M)
Al

[8 marks]
Total [19 marks]
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Practice Set B: Paper 3 Mark scheme

Check that the statement is true for n = 1: M1
LHsleHs:%:l IN
Assume true forn =k M1
sk = k(k2+ 1 Al
Then

=yt e ) =2EE D M1

=(k+1)(§+1)
(kD +2)

5 Al
So if the statement works for n = k then it works for n =k + 1 and
it works for n = 1, therefore it works for all n € Z™. Al
3n? +3n+1 M1A1
1P
= [+ 1Y = 2]+ = (0= 1]+ [ 2+ (20 1 M1
=m+1)>—1=n+3n*+3n Al
Also:
Yty -r=3 3 +3r+1
=3y 3y Y1 M1

3n(n+1
:3z;;1r2+% +n ATA1
Therefore:
3y r=En 430+ 3n - —3n(n2+ D_ n M1
w3+ ly
2 2
- % n(@n* + 30+ 1)
= % n(n + 1)Q2n + 1) Al
Therefore Y 7* + w AG
The coordinate of the bottom right hand corner of the rth rectangle is X owm
n
The height of the rectangle is (ﬂ) ’ Al
n
So the area of each rectangle is * (Q)z Al
n\n

2
The total area is Y/_, X (ﬁ)
n\n

Each rectangle has a portion above the curve, so the total area Al
is an overestimate of the true area under the curve.
Tip: A diagram would be a great way to form and illustrate this argument!

The coordinate of the bottom left hand corner of the rth rectangle is (Gl ) M1
The height of the rectangles with top left corner on " Al
— 2
the curve is (%)
— 2
The total area is Y"_, < (%)
n
This is less than the area under the curve, so M1
— 2
Ty (w) SINR Al
n n

[7 marks]

[2 marks]

[7 marks]

[4 marks]

[4 marks]
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e

3 3
P )‘C(E)ZZ%Z'J:1’2=X—42"("+1)(2n+1 M1

=1\ e 6

0+%@+%
WX W Al
6

— 2 2
252221(%) =;—CZZI (%) M1AT
_Xmn-1)m2n—1)
n 6
B
=W W
6
Taking the limit

(-)e-)

(1))

lim x° < [fdt < limx® M1
n— oo 6 n— oo 6
X x X
3 < IO xX2dx < 3
Since L; £*dt is sandwiched between two quantities tending towards %3,
3
it must also tend towards 2. Al
3 /6 marks]
Total [30 marks]
__X X,
X= 2 Al
| . | | [1 mark]
E(X):E(zx1 +§X2):§E(Xl)+zE(X2) M1
1 N 1
Tk T aH Al
= AG
: — 1 1 1 1
Var(X) = Var(zX] + zXz) =7 Var (X)) + 7 Var(X,) M1
1 . 1
37 74°
1
=50 Al
[4 marks]
i  E(X?) =Var(X) + E(X)? Al
X2+XE —) 1 1 —
ii E(SZ)ZE(T—X):EE(XIZ)#—EE(XZZ)—E(X) M1
1 1
= 3 (Var(Xl) + E(Xl)z) + 3 (Var(Xl) + E(X])z) M1
~ (Var(X) + EXY)
1 1 1
= (2 2 — (2 PAREE I 2
2(a +y)+2(0' + 1) (20 +y) Al
1
50 AG
5 3 [4 marks]
i E(M)=3EWX)+3zEWX) M1
2 N 3
TsHTsH Al
=u AG
" 4 9
ii Var(M)= 75 Var (X)) + 5 Var(X,) M1
— 13 2
=33 o Al
1 —_
> = ¢” therefore X is a more efficient estimator Al
2
[5 marks]
i L=P(Y=aP¥=>b) M1

=p(l=py' xpd—-p’! Al
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ii

L :p2(1 _p)a+b*2

dp

pL=p)" 2 QR1A-p)—(@a+b=2)p)=0

Since p # 0 and p # 1 at the maximum value of L

2-2p=ap+bp—2p
2=ap+bp

dL
=21 —p) 2@t b-2p*(1—p) "7

M1A1

M1

M1

Al

Al

[8 marks]
M1

Al
Al

[3 marks]
Total [25 marks]
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Practice Set C: Paper 1 Mark scheme
SECTION A
1 a Attempt to find x-coordinate of turning point:
d—)}:0:4x+10:0 M1
dx
5
X=-=
2
So required domain:x < — 5 Al
2
5 25
b y=2 (x+5) -—|+7 (M1)
2
—ofxe 2| U AT
2 2
- —5—+2x+11
Since x <1, f l(x)=+ M1
_ 11
Domain of f ]:xB—? Al
[6 marks]
2 a zcorrect Al
w correct Al
Im
A
oW
> Re
zZ @—
—1+1)(3+2i
(=1+1)(3+2i) "
9+4
5 1.
=———i Al
13 13
¢ Compare real and imaginary parts: M1
3p—q=6,2p+q=0
p=6,g=12 Al
[6 marks]
3 Find the intersection points:
2x+1=x—-30R2x+1=-x+3
OR
square to get 4x* +4x+ 1 =x2—6x+9 M1
x=-4 Al
X =£ Al
3




204

Mark scheme

Graph sketch (or consider signs of factors)

¥
A

—4 _

N —

2
—4<x<—
3

To be strictly increasing for all x, f must have no stationary points
f'(x) = 3x* + 2kx + k

3x? + 2kx + k = 0 has no solutions when (2k)*> —4 x 3k <0
k(k—3)<0

0<k<3

Attempt to use partial fractions
3x-16 A4 N B
(Bx-2)(x+4) 3x-2 x+4

3x—-16=A(x +4) +B(3x—-2)
x=—4-28=B( 14)

B=2
w2 gao g2

3 3
A=-3

6
_[ 2 3 dx=[21n|x+4|—ln|3x—2|]6
1x+4 3x-2 1

Substitute in limits
=2In10-In16-2In5+1In1

1
=In—

a Usesinx=x

1 . 3
—sin3x=—x
10 10

b ixzx2
10

x=03

M1

Al

M1
Al
M1
Al
Al

M1

Al

Al

Alft

M1

Al

M1

Al

M1

Al
Al

[5 marks]

[5 marks]

/6 marks]

/5 marks]
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.l
7 Use =5 M1
(I-r)
Useu +ur=3 M1
Express u, from both equations and equate:
3
51-r)y=—— M1
1+r
1—r2 = 3 Al
5
- \ﬁ A
5
/5 marks]
8 EITHER
log,(3—2x) log, (3—2x)
log,(3-2x)= ;6 YR o M1AT
0816 5
2 log, (3 = 2x) = log (6x> — 5x + 12)
log (3 —2x)* = log (6x* — 5x + 12) Al
OR
log, (65> —5x +12)  log,(6x* —5x+12
log, (637 — 5x+12) = gy(6x" 75x +12) _ logy(6x” = 5x+12) M1AT
log, 16 2
2log,(3 — 2x) = log,(6x> — 5x + 12)
log,(3 — 2x)> = log,(6x*> — 5x + 12) Al
(B-2x)?=6x2—5x+12 M1
2x*+Tx+3=0 Al
2x+Dx+3)=0
xX=- 1 ,—3 Al
2
Checks their solutions in equation:
1
x=—5: 3-2x=4>0and 6x>—5x+12=16>0
x=-3:3-2x=9>0and 6x>—5x+12=81>0
1
So solutions are x = — > -3
Note: Award A1l if conclusion consistent with working Al
[7 marks]
9 a y
A
4
2
» X
2 4
-2
—4
v in the range 0 to 4 Al
Intersections at y =0 Al
Intersections at y =1 Al
b Domain:1sx<35 Al
Range: -4 < g(x) <4 Al
[5 marks]
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10 a siny=x (M1)
cos r_ =X (M1)
> y
T
arccosx=—-—y Al
. T
b arcsinx + arccos x=y+ E -y M1
. T
So arcsinx + arccos x = Py Al
[5 marks]
SECTION B
1
11 a i FindAB= 5 Al
-4
1
r=| —4 [+A|| 5
3 —4
OR
2 1
r= 1 +A 5 ATA1
-1 -4
-1
i r= 3 |tu 5 ATATft
3 —4 [5 marks]
b i AB=41>+5 +(—4)? M1
—Ja2 Al
ii c=d+24B (M1)
So the coordinates of C are (1, 13, -5) Al
OR (-3, -7, 11) Al
i Consider 4C, - AC, M1
=0-51-64[=-115] Al
<0 so obtuse Al
[8 marks]
SN -2
¢ i Use A4D=| 7
0
-2
— —
AB X AD=| 5 X 7 M1
-4 0
28
I A1
17
28
ii Scalar productof | 8 | with a, b or d attempted 4(1,—4,3) M1
17
28x + 8y + 17z M1
=47 Al
[5 marks]

Total [18 marks]
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12 a

13 a

c0s(26 + 6) = cos(26) cosO — sin(26) sin O
=(2cos* 06— 1) cosf— 2sin’ 6 cos O

=2 cos® - cosO—2(1-cos?6) cos O

=4 cos® 63 cosO

i 8cos’0—6cosO+1=0
2(4cos® 6—3 cosh) =—1

cos 30= —l
2

2
i 30=""

2n 4n 8
Hence x=cos| — |, cos| — [, cos| —

Product of the roots of the cubic equation is —%

27 47 8n 1
cos| — [cos| — |cos| — |=——
9 9 9 8

o0
(o]
S
w1
Vo
\ol'g’
N———
o
S
w1
VoY
©|§
N—
Il
|
—
o0
a
N——

State 0
It is the sum of the roots of the equation, the coefficient of x* is 0

fx)=—
1+(—x)

_ X

- 1+x2

=—f(x)

So f'is an odd function

V3 kx

0 1+x

3
|:§ln(1+x2)} =1

0

5 dx=1

M1
Al
(M1)
Al

[4 marks]
M1
(M1)

Al

Al

Al

Al

Al
[7 marks]
M1

M1

A1(AG)
[3 marks]

Al
Al
[2 marks]
Total [16 marks]

M1

Al

Al
[3 marks]

M1

Al

Al

M1

AG

[4 marks]
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m
1 X

¢ L dr=t (M1)
In2Jdo1+ x2 2
Llln(umz):l Al
In22 2
In(1 + m?) =1n2 Al
14+m?=2
m=1 Al
[4 marks]
, 1 [10+x%)—x(2x
d g)=— % =0 M1A1
In2 (1+x7)
1-x*=0
x=1 Al
2(0)=0and g(1) = >0 sox =1 is local maximum (or alternative
justification) 2In2 M1
So x =1 is the mode Al
[5 marks]
1 3 x?
e E(X)=— dx (M1)
In2J0 1+X2
X 1+xt -l 1
— =1- M1
1+x2 1+x2 1+x2
1 NG
= | x= Al
E(X) 2 [ X —arctan x] 0
:L(\/g—arctan\/g) (M1)
In2
=L[\5_E] Al
In2 3 [5 marks]

Total [2] marks]
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Practice Set C: Paper 2 Mark scheme

SECTION A

1

a Stratified sampling

b Correct regression line attempted
y=-133x +6.39

¢ For every extra hour spent on social media, 1.33 hours less spent on
homework.
No social media gives around 6.39 hours for homework.

Shaded area % (7.2)* 6(=25.920)
Triangle area % (7.2)* sin 6 (= 25.92sin 0)
% (7.2 0 7%(7.2)2 sin 6= 9.7 or equivalent (e.g. 0 —sin 0= 0.3742)

Solve their equation using GDC
0=135

a k+2k+3k+4k=1
k=0.1
b EX)=k+4k+ 12k + 28k
E(X?) =k + 8k + 48k + 196k (= 25.3)
Var(X) =253 — [4.5]?
=5.05
¢ 25 xVar(X)
=126(.25)

METHOD 1

Use of cot 0= 1
tan 0

sec 0sin 0
LHS = ]
tan 0+

_secBsinftan6

N tan?6+ 1
Use of sec’0=tan’ 0+ 1

_secOsinftan0

sec’0
_sinftan0

sec 6

Express in terms of sin 6 and cos 6

sin O

=sinf x cos 6
cos 6

=sin’0

METHOD 2
; 0
Use of tan 6 = SN0 and cot 0= >
cos 0 sin 0

sec 0 sin 0
sin 6 4 cos 0
cosf sinf

Add fractions in denominator (or multiply through by sin 6 cos 6)

_ secOsinf
= sin20 + cos?6

sin 0 cos 6
_sin’fsecfcosd

sin? 0 + cos? 0
- sin? 0

sin? 0 + cos? 0

LHS =

Al
M1
Al

Al
Al

M1
M1
Al

M1
Al

(M1)
Al
(M1)
M1
(M1)
Al
(M1)
Al

M1

Al

M1

Al

M1
AG

M1

M1

Al

Al

[5 marks]

[5 marks]

[8 marks]

[5 marks]
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Use of sin? 0 + cos?0=1
_sin’0
1
=sin’0

a  Solve 0.003x* + 10x + 200 = 720 using GDC
36 cakes
T(x)

b Sketch graph of y =2
X

Minimum point marked at x = 32.2
Minimum = 19.3 minutes
Maximum = 21.2 minutes

a 20C6
=38760
b Consider two cases: (3 F and 3 NF) or (4 F and 2 NF)
12C3 x 8C3 (= 12320) or 12C4 x 8C2 (= 13 860)
Both of the above terms seen (not necessarily added for this mark)
26 180 selections

du_ ooy =Ly

dx e*
J-—” Lau= J—l du
wtu—2¢" wtu—2
Attempt to use partial fractions
1 _ 4 . B
wru—2 u—-1 u+2
1= A +2)+Bu—1)

4=1p=-1
3 3

I 1
J' 3 - 3 du:%(ln|u—l|—ln|u+2|)
u—1 u+2
u—l%
u+?2

In

1
3(*to)

J'—ex dx=In|¢ =L
¥+ e —2 e +2

Assume there does exist such a function
By factor theorem f (—%) =0:

2(7§)3+ b(7§)2+ C(,é) +3=0
2 2 2
Note: award M1 for f(i%) =0 where k=1 or 2.
3b—2¢-5=0
By remainder theorem f(2) =5
21207 + b2y +c(2)+3=5
Note: award M1 for f(2) =5
2b+c+7=0
Solving (1) and (2) simultaneously:
pof oo 3
7 7
This is a contradiction as b, ¢ were assumed to be integers.
So, there exists no such function.

a5 2nrdr

dt dr ™
R R

ZrQ
LAt

2Nr2 + 25

Substitute » = 10, % = 2 into their expression

as_ 252 cm?sec”!
dt

M1
AG
M1

Al
M1

M1
Al
Al

(M1)
Al

M1

M1
Al
Al

M1

Al

M1

Al

M1

Al

Al

M1

M1
Al

M1
Al

Al

Al

M1

Al

M1A1

M1
Al

[5 marks]

[6 marks]

[6 marks]

[7 marks]

[7 marks]

[6 marks]
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SECTION B

10 a

11 a

i

ii

iii

ii

ii

Arithmetic sequence, u, =30, d = 10
u, =30+11x10
=140

S, =6(60+ 11 x 10) or 12 3°2+ 140

=1020
%V (60 +10(N — 1)) =2000
OR Create table of values
N=177
OR S = 1870, S, =2070

(]

In the 18th month

Geometric sequence, u, =30, 7= 1.1
_30(1.12 -1

12 11-1
=642
30 x 1.1Y"1> 100
N=13.6

In the 14th month

Multiply answer to a(ii) or b(i) by the profit at least once
Stella: 1020 x 2.20 = £2244
Giulio: 642 x 3.10 = £1990

30£_2161”1’* Dx310> %’(60 +10(N - 1)) x2.20

N=229
In the 22nd month

8 _
v(0)==2=0.8 ms!
(0) 10

Sketch graph y = v(f) and identify minimum point.

y
A

(3.721, -2.081)

Maximum speed = |-2.08| =2.08 ms™!
Note: Award M1AO for —2.08 ms™

EITHER

V>
v<
OR

lforl<t<2
l1for3<t<6

Graph y = |[v(?)|

(M1)
M1
Al

M1
Al

M1

Al
Al

(M1)

M1

Al
M1
(M1)
Al

[8 marks]

/6 marks]

/6 marks]

Total [20 marks]

Al

(M1)

Al

M1
M1

M1

[1 mark]

[2 marks]
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v|>1forl<t<2or3<t<6
So speed > 1 for 4 seconds

Object changes direction when v =0

1=8=2675
3
EITHER
Sketch graph of y = ((ii—vz y<O0forl6l<r<372
t
y
A
c—
1.613 3.721
OR

Use graph of y = v(¢): gradient negative for 1.61 < ¢ < 3.72 (between

turning points)

So a < 0 for 2.11 seconds

From GDC, dv
dt

atr=35 ...

... gives a=0.52ms>

From GDC:
distance = J

0

10

=9.83m

8 —3¢

?—6t+10

‘dt

M1

Al
/3 marks]

(M1)

Al
[2 marks]

(M1)

(M1)

Al
[2 marks]

(M1)

Al
[2 marks]

M1

Al
[2 marks]
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h  Sketch graph of y = Jo vdr (M1)
y
A
4.195
» 1
Identify x-intercept as being point at which object back at start (M1)
t=4.20 seconds Al
[3 marks]
Total [17 marks]
12a 4 (In|sec x + tan x|) = é(secx tanx + sec?x) M1A1
X sec x +tan x
_ sec x(sec x + tan x) Al
sec x +tan x
=secx AG
[3 marks]
b dy secxy = secx M1
dx
Integrating factor:
ef secxdx — eln\secx+tanx\ M1
=secx +tanx Al
di (y(secx + tan x)) = sec’x + secx tanx M1A1
x
y(secx + tan x) = Jsecx + secx tanx dx
y(secx + tan x) = tanx + secx + ¢ Al
- c Al
secx + tanx
, s [7 marks]
c i W oginx®icosxdi g M1A1
dx? dx dx*  dx
3 2
d—y=(sinx— I)Q—cosxﬁ AG
dx? dx dx?
ii Substitute given values into differential equation:
When x =0
4 coso()+2=1 M1
dx?
dy_ Al
dx?
3
Substitute their value into expression for d_J;:
Whenx=0 dx
3
&Y — (sin 0 = 1)(1) - cos0(-2) M1
dx?
=1 Al
Substitute their values into Maclaurin series
y=2+x—2x2+lx3+~-~ M1
2! 3!
! IN

2+x—x2+€x3+~~

[8 marks]

Total [18 marks]
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Practice Set C: Paper 3 Mark scheme

00) (0)) (O( A2
)O( N(( )0
i 16 Al
ii 8 Al
iii 12870 Al
nC Al
i 00 () Al
i ((0) 0 000 (O  (00) Mi
SoB,=5 Al
B 1 B, 1 B, 5 1B, 1
472 43 4,20 44,9 (M2)
This suggests f(n) = anl Al
B__ 1
n n + 1 2 Cn
Whenn =1 M1
1 1
Bl=§><2C1=z><2=1
So the conjecture is true when n = 1 Al
Assume that it is true when n = k M1
1 1 (2k)!
- UC =
B, k+1 C k+1 k& Al
Then using the given recursion relation:
_4k+2 5 1 (2k)!
T k2 k1 KK M
22K+ D) y 2k)!
S k+2)(k+ D) Kk
22kt y (2k)! y Qk+1)Q2k+2) i
kT R QEk+1)(2k+2)
B Qk+1) y (2k)! y QRk+1)2k+2)
Tkt k+D) T ke Qk+ DK+
1 2(k + 1)!
= N EE— Al
k+2 (k+DW(k+ 1)
_ 17 20k + 1)
(k + 1) + 1 k+1
So if the statement works for n = k then it works forn = k + 1 and
it works for n = 1 therefore it works for all n € Z* Al

Tip: You might wonder where the given recursion relation comes from.
The most natural way is from the triangulation of a polygon interpretation
of Catalan numbers.

B, 1

A—Zo—f(ZO)—ﬁ M1A1
Let ( be equivalent to a vote for Elsa and ) be equivalent to a vote

for Asher M1
Then the total number of ways of ending in a draw is 4, and the

number where Asher is never ahead is B, M1
The probability is then By 1 Al

Ay, Sl

Total [25 marks]

[2 marks]

[4 marks]

[3 marks]

[3 marks]

[8 marks]

[2 marks]

[3 marks]
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2mi
= 2n . . 2¢;
e’ 71‘=‘cos—+1sm—71

3 3
=‘7%+%71‘

3 2 \/g 2
-\
3

2mi
Bille®
Charlotte: e 3

Using part a: 3 units in V3 seconds

The direction from z, to z, is z,— z,

Zp— %4

22y

The distance travelled per unit time is one, so this is
2mi

z,=e? z,

dz, dr

—A =2 el et d_'9

dr  dr dt

2mi % 1
dr i0 4 peif d0 e3 zy—zy Z4\€5 —
e+ ire =

e3 -1

2mi
C 3 ZA—ZA‘ |ZA|

dr -

. 2mi
re (eT —1)

2ni
r|eT—l
=e_”(,§+£)
NAR )
S 31
— il 7_+_'
e( 2 2‘)
Dividing through by &'’

drd0 3 1.

E +1r a =— 7 z 1
Comparing real and imaginary parts:

dr 3

dt 2
do 1
"ar

Whent=0,r=1soc=1
r=1—§t
do 1 1

a_2(17?&:2_*5{

InR-V39)+c¢

S
3

1
Whent=0,0=0soc="7=1In2
3

0=—

6 ll( 2 )
=—In

V3 243y
Meet when =0

This happens when 1 —

2
Sot=—F2

3

2
Since v =1 the distance travelled is — units

\3

As t — —=, 0 — o s0 the snails make an infinite number of rotations

\/ga

e

t=0

M1

Al

Al

Al
Al

ATA1

Al
Al

Al

M1A1

M1A1

M1A1

Al

Al
Al

M1
M1
Al

M1

Al

M1

Al

M1

Al

Al

Al

[3 marks]

/2 marks]

[2 marks]

[2 marks]
[1 mark]

[2 marks]

[7 marks]

[7 marks]

[4 marks]

Total [30 marks]
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