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AX =B
EITHER
= X=A"B

OR

attempting row reduction:
1 1 1|2
eg|0 -2 -1-6
0 -2 01

THEN

(8 METHOD1

34=a+3d and 76 =a+9d
d=7
a=13

METHOD 2

76 =34 +6d
d=7
4=a+21
a=13

(b) 2(26+7(n ~1)) > 5000
n>36.463...

_7_

SECTION A
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(MI)

(MI)

AlAlAl

Total [4 marks]

(M)

Al

(M)

Al

[3 marks]

(M1)(A1)
(A1)

or a numerical approach.

Note: Award M1A1ALl for using either an equation, a graphical approach

n=37

Al N3
[4 marks]

Total [7 marks]
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A correct graph shape for 0 < x<10.

maxima (3.78, 0.882) and (9.70, 1.89)
minimum (6.22, —0.885)

x-axis intercepts (1.97,0), (5.24,0) and (7.11,0)

Note: Award Al if two x-axis intercepts are correct.

(b) 0<x<197
524<x<7.11

>

Al
Al

Al
A2

[5 marks]
Al
Al

[2 marks]

Total [7 marks]
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P(Z<78O_’uj:0.92 and P(Z<755_ﬂj:0.12 (M1)

O (o2

use of inverse normal (M1)

— 180= 4 1405 and 22H 1174, (A1)
(o2 O

solving simultaneously (M1)

Note: Award M1 for attempting to solve an incorrect pair of equations
eg, inverse normal not used.

1 =766.385
o =9.6897
1 =12 hrs 46 mins (=766 mins) Al
o =10 mins Al
Total [6 marks]
17 6 4
a) P(F)=|Zx— |+ ox= MI)(Al
@ PE=(3xg]+{3x3) (M1)(AL

Note: Award M1 for the sum of two products.

63
[3 marks]
1.7
(b)  Use of P(SlF)=M to obtain P(S|F) =9 M1
P(F) 31
63
Note: Award M1 only if the numerator results from the product of two
probabilities.
-
31
[2 marks]

Total [5 marks]
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@) a_+!xa_+!
a—i a+i
a’—1+2ai( a*-1 2a .
= 2 ==tz
a-+1 a“+1 a“+1

(i) zisrealwhen a=0

(i) z is purely imaginary when a=+1
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M1

Al

Al

Al

Note: Award M1A0A1AOQ for 7 1
a —

2_ -
a’—1+2ai (:“

alij leading to a=0 in (i).

(b) METHOD 1

attempting to find either |z| or |z|2 by expanding and simplifying

(az —1)2 +4a’ _a'+2a’+1
(a2 +1)2 (a2 +1)2

2
eg |2 =

(a? +l)2

(a? +1)2

|z|2=1:>|z|=1

METHOD 2

" la+il
la—il
a’+1

FE RN
a“+1

[4 marks]
M1
Al
M1
Al
[2 marks]

Total [6 marks]



(@)

(b)

(@)
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attempting to form (3cosé+6)(cos@—2)+7(1+sind)=0 M1

3c0s20-12+7sin@+7=0
3(1—sin20)+7sin9—5=o
3sin?@—-7sinf@+2=0

Al
M1

AG
[3 marks]

attempting to solve algebraically (including substitution) or

graphically for sin@
sind = 1
3

0=0.340 (=19.5")

A:%xlozxé’—%xlo2 xSsin @

(MI)
(A1)

Al
[3 marks]

Total [6 marks]

M1A1

Note: Award M1 for use of area of segment = area of sector —area of triangle.

(b)

=500-50sin @

METHOD 1
nx10?

unshaded area = —50(8—sin6)
(or equivalent eg 50t —506+50sin &)

5049—503in9:%(SOn—509+SOsin 0)
30—-3sinfd—n=0

= 60 =1.969 (rad)

METHOD 2

2
500 —50sin g = =| #*10
3l 2

30—-3sind—n=0
= 60 =1.969 (rad)

AG
[2 marks]

(M1)
(A1)

Al

(MI)(AL)

Al
[3 marks]

Total [5 marks]
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9. (@ METHOD1

-5-1
for P on L, SP: -3+24
2422
S5-1)\(-1
require | -3+24 |.| 2 |=0 M1
2+2A 2
5+1-6+41+4+44=0 (or equivalent) Al
=1 Al
3
14
3
op—| 11 Al
3
4
3
-14
Lir=pu|-11 Al
4

Note: Do not award the final Al if r = is not seen.

[5 marks]
METHOD 2

2

€g

-

OP

N

Calculating either or |OP

‘SP‘ = JC5= A+ (34 22)7 + (2+22)°

Al
=912 +61+38
o d (]2 d (|2
Solving either —| |OP| |=0 or —| |OP| |=0for A. M1
dA dA
a=_1 Al
3
_1a
3
op-|_ 11 Al
3
4
3
-14
L:r=u| 11 Al
4

Note: Do not award the final A1 if r = is not seen. [5 marks]
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Question 9 continued

(b) METHOD 1

2 2 2
[T
3 3 3
=6.08 (=\/§)
METHOD 2
-1\ (-5
2 |x| -3
) 2 2
shortest distance = .
2
2
_|10i +8j+13k |
N1+4+4
~6.08 (:Jﬁ)
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continued...
(M1)
Al
(M1)
Al
[2 marks]

Total [7 marks]
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10. EITHER
dx =2sec’u
du
2sec?u du

'[4tan2 uv4+4tan?u

du 2sec?u du

_.[ 2sec’ u du
4tan®ux2secu
OR

| |

4sin? utan?u +1 Atan? u/4sec? u

X
u =arctan =

2
du 2
dx x°+4

J‘,\/4tan2u +4du

2x4tan’u

J- 2secu du
2x4tan’u

THEN

1

2

lIcosecu cotudu | =
4

secu du
tan?u

1 cosu
- du
4Ism2u j

1
4sinu GC))

—%cosecu (+C)

VR

use of either tanu zg or an appropriate trigonometric identity
2
. . VX +4 .

either sinu = Or cosec u= i (or equivalent)

X*+4 X
2
—x2+4
=—H+C
4x (+C)
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Al

(MI)

) Al

Al

(M1)

Al

Al
Al

M1

Al

AG

Total [7 marks]
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SECTION B

@ (@) X~Po(0.6)
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P(X =0)=0549 (=e*°) Al

(i) P(X=3)=1-P(X<2) (M1)(A1)
-0.6 -0.6 -0.6 062

=1l-le " +e " x0.6+e " x 5

=0.0231 Al
(iii) Y ~Po(2.4) (M1)

P(Y <5)=0.964 Al
(v) Z~B(12,0.451..) (M1)(A1)

Note: Award M1 for recognising binomial and A1 for using correct parameters.
P(Z =4)=0.169 Al
[9 marks]
() @) k[ Inxdx=1 (M1)

(k x1.2958... =1)

k=0.771702 Al
(i) E(X)= kxInxdx (A1)

attempting to evaluate their integral (M1)

=2.27 Al
(i) x=3 Al
(iv) Lm kInxdx =0.5 (M1)

k[xInx—x]"=0.5

attempting to solve for m (M1)

m=2.34 Al

[9 marks]

Total [18 marks]
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(@)
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() METHOD1

v =I3cos£dt M1
4
:125in1+c Al
4
t:O,v:12:>v:12ﬁn£+12 Al
METHOD 2
t t
v—12=j3ax—dt M1A1
0 4
v:123in%+12 Al
(ii) v
4"\
14 t
YR
6 1n ¢n §n dn ‘b AIAIAL

Note: Award Al for shape and domain 0 <t <8x.
Award A1l for (0,12) and (6x, 0) ((18.8, 0)).

Award Al for (2r, 24) ((6.28, 24)).

(i) METHOD 1

IM@2dn£+lé%t M1
0 4
=274 (m) (=72n+48 (m)) Al
METHOD 2

s=j12gn£+12dt
4

:—48cos%+12t+c M1
When t=0, s=0 and so c=48.
When t=6m, s=274 (M) (=72n+48 (m)). Al
[8 marks]

Continued ...
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Question 12 continued

(b)

(i)

METHOD 1
d
d_\t/ =—(v*+4)

dv
Iv2+4:_Idt
e 5)
~arctan| — |=-t+c
2 2
EITHER

t=0 v=2=c=_
8

arctan (Xj I 2t
2 4

OR
v=2tan(2c—2t)

t:0,v:2:tan20:1andsoc:g

THEN

v:2tan(£—2tJ

4

v=2tan[n_8t)
4

METHOD 2

N13/5/MATHL/HP2/ENG/TZ0/XXIM

(Al)
M1

Al

M1

Al

Al

M1

Al

AG

M1A1

Substituting v = 2tan[n_8tj into % =—(v*+4):

4

dv__ 4tan2(n_8tj+4
dt 4

:—4sec2(n_8tj
4

Verifying that v=2 when t=0.

M1

(A1)

Al

Al

continued ...



(ii)

(iii)
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METHOD 1
v% = —(v2 +4)

:d_v__(V2+4)

ds \Y;

METHOD 2

v _dv

ds dt ds
vi+4

_dv_ (vV+4)

ds \Y;

METHOD 1

When v=0, t =g (t=0.392...).

s:f82tan[n_8tjdt
0 4
s

s=0.347 (m) :%Inz (m)j

METHOD 2

j4+"vz dv =—[ds

EITHER

1, .

EIn(v +4)=—s+c (or equivalent)

1

v:2,s:0:>c:§In8

s=—lln(v2+4)+lln8 s=lln(
2 2 2

v:O:s:%InZ(m) (s=0.347 (m))

OR

0

244V

dv=s (or equivalent)

Ve +4

)
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Al

AG

Al

AG

(M1)A1
(M1)

A2

M1

Al

M1
(Al)

Al

M1A1

Note: Award M1 for setting up a definite integral and

award A1l for stating correct limits.

$=0.347 (m) (s :%In 2 (m))

A2

[12 marks]
Total [20 marks]
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(@)

(ii)

(iii)
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either counterexample or sketch or
recognising that y =k (k >1) intersects the graph of y= f(x) twice M1

function is not 1-1 (does not obey horizontal line test) R1
so f* does not exist AG
f'(x) =1(eX —e”) (A1)
2
f'(In3) =g (=1.33) (A1)
m= 3 M1
4
5
f (In3) =3 (=1.67) Al
EITHER
y_5
3__3 M1
x—In3 4
4y—2—??=—3x+3ln3 Al
OR
> = —§In3+c M1
3 4
c=§+§m3
3 4
y=—§x+§+gln3 Al
4 3 4

12y =-9x+20+9In3

THEN
9x+12y—-9In3-20=0 AG

The tangent at (a, f(a)) has equation y—f(a)=f'(a)(x—-a).  (M1)

f'(a)= 1@ (or equivalent) (Al)
a
a —a
et _e=S J;e (or equivalent) Al
attempting to solve for a (M1)
a=+1.20 AlAl

[14 marks]

Continued ...
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Question 13 continued

(b) (i)

2y =e'+e”
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e —2ye* +1=0 M1A1
Note: Award M1 for either attempting to rearrange or interchanging
xandy.
2y +.J4y* -
et = ZYENAY —4 Al
2
e =y+,y*-1
x:ln(yi,fyz—l) Al
f’l(x):ln(x+»\/x2—1) Al

Note: Award Al for correct notation and for stating the positive “branch”.

(i) V =nf(|n(y+\/ﬁ))2 dy

(M1)(A1)

d
Note: Award M1 for attempting to use V = n_[ x2dy .

=37.1 (units3)

Al
[8 marks]

Total [22 marks]




