(a)

(b)

(2)

(b)

(c)

- 1 Y

AE=—AD
2
atternpt to find AE)

eg. AB+BD, u-+v

A—i?,:l(u+v) =lu+lv]
2 2 2

= - 1

ED=AE=E(u+v)

DC =3

attempt to find E?C

eg. E_]'3+[;C,%(u+v)+3v_

EC=Lu+Lly [:l(u+7v)J
2470 72

—5_

SECTION A

min value of r is —1, max value of ris 1

Cc

linear, strong negative
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Al

MI

Al N2

I3 marks]

Al

Al
M1

Al N2

J4 marks]

Total [7 marks]
AIAl N2
[2 marks]

Al N1
[1 mark}

AlAl N2
[2 marks]

Total [5 marks]




(2)

(b}

()

(a)

(b)

4 (ms™)

recognising that acceleration is the gradient

eg a(l.s) =%

a=2(ms?)
recognizing area under curve
e.g. trapezium, triangles, integration

cotrect substitution

eg. %(3 +6)4, [ u(n)dt

distance =18 (m)

(i) newmeanis 20+10=30

(i) newsdiso6

(i) new meanis 20x10=200

(iiy METHOD1

variance is 36
new variance is 36 x 100 = 3600

METHOD 2
new sd is 66
new variance is 60% = 3600
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Al NI
[1 markf
Ml
Al N1
[2 marks]
M1
Al
Al N2
[3 marks]
Total [6 marks]
Al NI
Al N1
[2 marks]
Al NI
Al
Al N2
Al
Al N2
[3 marks]

Total f5 marks]




(a)

(b)

' J. sin3xcos3xdx =

attempt to use substitution or inspection
due

eg u=l+e" so~——=¢
dx
correct working

eg. Ii—u:lnu

In(l+e)+C

METHOD 1

attempt to use substitution or inspection
e.g let u=sin3x

d—u=3cos?»x
dx

2
lJudu=—1~><~’:£—-~-~+-C
3 3 2

i
Isin3xc033xdx - 3x

+C

METHOD 2

attempt to use substitution or inspection
e.g. let u=cos3x

d_u =—3sin3x
dx
2

—ljudu =—lxu—+C
3 3 2

cos® 3x

+C

METHOD 3

recognizing double angle
correct working

1
e.g. —sinbx
&3

[sinrdx = %36’% c

cos6x +C

J%sin6xdx =
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M1

Al
Al N3
[3 marks]

M1

Al

Al
Al N2
[4 marks]

M1

Al

Al
Al N2
[4 marks]

Mi

Al

Al
Al N2
[4 marks]

Total [7 marks]




recognizing double angle
e.g 3x2sinxcosx,3sin2x

a=3,b=2

substitution 3sin2x = %

sin2x = 1
2
finding the angle
e.g T 2x= 2
=6 6
Sm
x=—
12

| Note: Award A# if other values are included. |

@ flx)=-x7 (or - —2]

X

f(x)=2x" [Or %}

X

7(x)=—6x" (or - %J

(%) =245 (or g)
x

®  r2w=-E0 o cay (o)
X

.

MI

AlAl

Mi

Al
Al

Al
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N3
[3 marks]

N2

[4 marks]

Total {7 marks]

Al

Al

Al

Al

AIAIAI

N1

NI

N1

Ni

[4 marks]

N3
[3 marks}

Total [7 marks]
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SECTION B
(@ fx)=3(x+2x+1)-12 Al
=3x" +6x+3-12 Al
=3x" +6x-9 AG NG
J2 marks]
®) () vertexis (-1,-12) AlAl N2
@iy y=-9, or (0,-9) Al NI
(iii) evidence of solving f(x)=0 MI
e.g. factorizing, formula
correct working _ Al
—6£A/f
eg 3(x+3(x-1=0, x=6—‘366+-ﬂ
x=-3, x=1,0r (-3,0),(1,0) AlAl N2
J7 marks]
© Y
\
-3 i
-1
-1z AIAIAL N3
Note: Award AJ for a parabala opening upward,
AT for vertex in approximately correct position,
AT for intercepts in approximately correct positions.
Scale and labelling not required.
[3 marksf
-1
(d) [pJ:[ J t=3 AlAIAl N3
q -12
[3 marks]

Total [15 marks]




(@

(b)

(i P(X=71X>6) = [=.%]

—-10=

(i) number of ways of getting X =6is 5

5
P(X=6)=1

(ii) number of ways of getting X > 6 is 21

P(X >6)=% [:%J

attempt to find P(X < 6)

P(X<6):§~(-6)-

fair game if E(W)=0 (may be secn anywhere)
attempt to substitute into E(X} formula

e.g.?a—S—-f-lﬂ—kE
36 36 36
correct substitution into E(W) =0
e.g. 3(,.5_.,)“(2}_;{[}9):0
36 36 36

work towards solving
eg 15+21-10k=0

36 =10k
36

k==— (=36
o &30
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Al
Al N2

Al

Al N2

A2 N2
J6 marks]

M1

Al

RI
M1

Al

M1

Al
Al N4

i wlrol

san rezdr
JU sEr oy

Total [14 marks]
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10. (8 [f'(x)=-sinx++3cosx AlAl N2
2 marks]
) @ atA, fi(x)=0 . RI
correct Working Al

eg sinx= J3cosx

tanx =~/3 Al
x=2 22 Al

373
attempt to substitute their x into f(x) Mi

e:g. cos[%’—t- +3 sin(%}

correct substitution Al
1 3
eg —Le3[-B
7 2 J
correct working that clearly leads to -2 Al
e —1_3
€ 272
g=-2 AG N¢
(ii)y correct calculations to find f'(x) either side of x= %E AlAl

eg Fm=0-3, f2n)=0+3

F'(x} changes sign from negative to positive R1
so A is a minimum AG NoO
[10 marks]
{(c) max when x =§ ' R1
correctly substituting x =~;-t» into f(x) Al
1 V3
eg. —++3] —
g5 V3 { > ]
max value is 2 Al NI
[3 marksj
@ r=2,a=; ALAT N2
2 marks]

Total {17 marks]




