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Section A

1. J‘_Iln(e_xz )2 dx (.[_11716_2"2 dx or J.O] 2me ™ dx)

Note:  Award M1 for integral involving the function given; A1 for

2 2
correct limits; A1 for T and (e’“‘ )

=3.758249...=3.76

2. (@) X ~ N(210,22°)
P(X <180)=0.0863

(b) P(X<T)=0.9=T =238 (mins)

3. (a) W~B(1000,0.1) (accept C;" (0.1)" (0.9)"")

Note: First A1 is for recognizing the binomial, second A7 for
both parameters if stated explicitly in this part of the
question.

(b)  (=1000x0.1)=100

(©) P(W>89)=P(W290) (=1-P(W <89))
=0.867

| Notes: Award MOAO for 0.889
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(M1)(A1)(A1)

A1
[4 marks]

(M1)A1
[2 marks]

(M1)A1
[2 marks]

Total [4 marks]

A1A1

[2 marks]

A1
[1 mark]

(mM1)
A1

[2 marks]

Total [5 marks]
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METHOD 1

.6 _ .7 :sinCz7Sln50 (M1)
sin50 sinC
C=63.344... (A1)
or C=116.655... (A1)
B=13.344...(or B =66.656...) (A1)
area =%><6><7><sin13.344...(0r %x6x7xsin66.656...) (M1)
4.846... (or =19.281...)
so answer is 4.85 (cm?) A1
METHOD 2
6°=7+b*-2x7bcos50 (M1)(A1)
b*—14 bcos50+13 =0 or equivalent method to solve the above equation (M1)
b="7.1912821...or b=1.807744... (A1)
area :%x7xl.8077...sin50:4.846... (M1)
(or%x7x7.1912821...sin50=19.281...)
so answer is 4.85 (cm?) A1
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METHOD 3

Diagram showing triangles ACB and ADB (M1)
h=7sin(50)=5.3623... (cm) (M1)
a= arcsin% =63.3442... (M1)
AC=AD-CD="7co0s50-6cosa =1.8077... (cm) (M1)
area:%x1.8077...><5.3623... (M1)
=4.85 (cm?) A1

Total [6 marks]
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5. ¥V =200mr (A1)

Note: Allow ¥ = mhr? if value of 4 is substituted later in the question.

EITHER
d—V = 2007t2rz M1A1
dr dr

Note: Award M1 for an attempt at implicit differentiation.

at r =2 we have 30= 200114% M1
t
OR
a
dar_dr M1
dt v
dr
a =4007r m1
dr
r =2 we have d—V=8007c A1
dr
THEN
ar_30( 3 =0.0119 | (cms™?) A1
dr 800w\ 8&0m
Total [56 marks]
6. f'(x)=3x"+¢" A1
Note: Accept labelled diagram showing the graph y = f'(x) above the x-axis;
do not accept unlabelled graphs nor graph of y = f(x).
EITHER
this is always > 0 R1
so the function is (strictly) increasing R1
and thus 1-1 A1
OR
this is always > 0 (accept # 0) R1
so there are no turning points R1
and thus 1-1 A1

Note: A1 is dependent on the first R1.

Total [4 marks]
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@ 2 = M1A1

2
._nm or other simplification M1
4! 5!

Note: accept a labelled graph showing clearly the solution to the
equation. Do not accept simple verification that m =10 is a solution.

=>m=10 AG
[3 marks]
P(X =6)
b P(X=6/X<L1]))=—-"= M1) (A1
(b) P | ) P(X<Il) (M1) (A1)
_ 0.063055... (A1)
0.696776...
=0.0905 A1
[4 marks]
Total [7 marks]
4 2
(@) require| A |=s|3 (M1)
10 5
=4=2s=>s5=2=>1=6 A1
Note: Accept cross product solution.
[2 marks]
(b) require vew =2x4+3xA+5x10=0= 31 :—5831:%8(19.3) M1A1
[2 marks]

©) vew=2x4+3x1+5x10=~/22+32+5% x+/42 + A2 +10% xcos 10’ (M1 )(A1)

58431 =38 x\ 116+ A* x cos10°

A=3.730r8.76 A1A1

[4 marks]

Total [8 marks]
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9. x=0=>y=1 (A1)
¥'(0)=1.367879... (M1)(A1)
: e+1 1
Note: The exact answer is y'(O) =—=1+-.
e e
so gradient of normal is ————(=—0.731058... M1)(A1
9 1.367879...( ) W)AT)
equation of normal is y =—0.731058...x+c¢ (M1)
gives y=—0.731x+1 A1
Note: The exact answeris y = —ix+ 1.
e+l
Accept y—1=-0.731058...(x—-0)
Total [7 marks]
10. (a)
as roots of f(x)=0 are —1,1,5 (M1)
solutionis ]-0,~1[U]L,5[ (x<-lorl<x<5) A1A1
Note: Award A1AO0 for closed intervals.
[3 marks]

continued...
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Question 10 continued

(b) METHOD 1

(graphs of g(x) and

)

1
g(x)

roots of g(x)=0 are -3 and 2 (M1)(A1)

Notes: Award M1 if quadratic graph is drawn or two roots
obtained.

Roots may be indicated anywhere eg asymptotes on graph
or in inequalities below.

the intersections of the graphs g(x) and of 1/g(x)
are -3.19,-2.79,1.79,2.19 (M1)(A1)

Note: Award A1 for at least one of the values above seen
anywhere.

solution is ]—3.19,—3[u]—2.79,1.79[u]2,2.19[
(-3.19<x<-3o0or 279<x<1.79 or 2<x<2.19) A1A1A1

Note: Award A1A1AO0 for closed intervals.

continued. ..
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Question 10 continued

METHOD 2

(graph of g (x) ———)
g(x)

| S |

asymptotes at x=-3 and x=2 (M1)(A1)

Note: May be indicated on the graph.

roots of graph are -3.19, -2.79,1.79, 2.19 (M1)(A1)

Note: Award A1 for at least one of the values above seen
anywhere.

solution is (when graph is negative)
]—3.19,—3[u]—2.79,1.79[u]2,2.19[
(-3.19<x<-30r-2.79<x<1.79 or 2<x<2.19) A1A1A1

Note: Award A1A1AQ0 for closed intervals.

[7 marks]

Total [10 marks]
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Section B

11. (a)

P e AR S
T 27

Award A1 for sine curve from 0 to ©, award A1 for straight line from © to 2= A1A1

[2 marks]
n Sin X 1
b —dx=— M1)A1
(b) | = dx=2 (M1)
[2 marks]
(¢c) METHOD 1
1 2n
require 5+I a(x—m)dx =1 (M1)
2n 2n
1 _ 2 2
=>—+a M =1 (orl+a x——nx =1) A1
2 2 . 2 2 i
2
NI A1
2 2
1
—> a= —2 AG
s
Note: Must obtain the exact value. Do not accept answers
obtained with calculator.
METHOD 2
0.5 + area of triangle = 1 R1
area of triangle = % mxan=0.5 M1A1
Note: Award M1 for correct use of area formula = 0.5, A1 for an.
T
[3 marks]
(d) medianis & A1
[1 mark]

continued. ..
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Question 11 continued

sin x X—T

M15/5/MATHL/HP2/ENG/TZ1/XXIM

n 2n
(e) y:jox- y dx+L Xy (M1)(A1)
Z3.40339..=340  (or S4+2E-B 1 A1
4 6 12
[3 marks]
() For u=3.40339..
EITHER
o’ = J‘:xz : SIZxdx+ jjnxz : x;f dx— 17 (M1)(A1)
OR
n 2 sinx 2m 2 X—T
02=j0 (x—p) - y dx+L (x—p) - —-dx (M1)(A1)
THEN
=3.866277...=3.87 A1
[3 marks]
©8in x Tx-n 1 1 3
i dx+ | 2 dx=0.375 or —+—=— M1)A1
@ Jea [P or s +2=7) (m1)
[2 marks]
3 P(TE <X< 3;)
(h) P[nSXSZTC Eg(s-”}: : (M1)(A1)
2 2 P(n <X< ﬂj
2 2
J.?(x_n)dx 1
- 0.125 2 |
= = (or =—— from diagram areas) (M1)
0.375 0.375 3
8
1
=5 (0333) A1
[4 marks]

Total [20 marks]
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(@ (i) (cos@+isinf)’
=c0s’d+5icos’ Osin@+10i’° cos’@sin’ § +
101’ cos’@sin’@ + 5i* cos @sin* @ +i’ sin’G A1A1
(=cos’ @+5icos’ Bsin@—10cos’ Osin” O —

10icos” @sin’ @+ 5cos@sin* @ +isin’ O)

Note: Award first A1 for correct binomial coefficients.

(i)  (cis@)’ =cis50 = cos50+isin50 M1
=cos’ @+ 5icos’ Osind—10cos’ sin* @ —10icos” Osin’ G +
5cos@sin® @ +isin’ @ A1

Note: Previous line may be seen in (i)

equating imaginary terms M1
sin50 = 5cos” @sin@—10cos’ Osin’ @ +sin’ O AG
(iii) equating real terms
c0s 58 = cos’ @—10cos’ @sin”> @+ 5cosPsin* 0 A1
[6 marks]
(b) (rcisa)’=1=r’cisS5a =1cis0 m1
r=1=r=1 A1
S5a=0+360k, k €eZ = a="T2k (M1)
a=72 A1
Note: Award M1AQ0 if final answer is given in radians.
[4 marks]
(c) useof sin(5x72)=0 OR the imaginary part of 1 is 0 (M1)
0=>5cos’ asina—10cos” asin’ a +sin’ & A1
. .2 2 ) .2 - 4
sina # 0 = 0:5(1—s1n a) —10(1—s1n a)sm a+sin” a M1
Note: Award M1 for replacing cos’ o .
0= 5(1 —2sin* @ +sin* 05)—105in2 a+10sin* o +sin’ & A1
Note: Award A1 for any correct simplification.
so 16sin* & —20sin* ¢ +5=0 AG
[4 marks]

continued...
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Question 12 continued

> 20++/400-320

d sin” «
(d) %

. [20£+/80
sin@ =+, | ———
32

+ +
simg=———-— 104_2\/5 A1

M1A1

Note: Award A7 regardless of signs. Accept equivalent forms
with integral denominator, simplification may be seen later.

as 72 > 60, sin72 >73 =0.866... so we have to take both positive

signs (or equivalent argument) R1

Note: Allow verification of correct signs with calculator if clearly
stated

J10+245

sin72=——— A1
4

[5 marks]

Total [19 marks]
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13. (a) (i) a(t)=%=—10(m52)

(i) +t=10=v=-100 (ms™)

(i) s =j—10tdt =5 (+¢)
s =1000 for #=0=>¢=1000
s = =52 +1000
at t=10, s =500 (m)

M15/5/MATHL/HP2/ENG/TZ1/XXIM

A1

A1

M1A1
(M1)
A1
AG

Note: Accept use of definite integrals.

a1

O & (-10-5v)

(c) METHOD 1

1 1
t=|———dv=—=In(-10-5v)(+
| o5y =3¢ V(o)

[6 marks]

A1

[1 mark]

M1A1

Note: Accept equivalent forms using modulus signs.

t=10,v=-100
10:—%ln(490)+c

c:10+%ln(490)

t:10+§ln490—%ln(—10—5v)

M1

A1

A1

Note: Accept equivalent forms using modulus signs.

t=10+lln( % j
5 —2-v

AG

Note: Accept use of definite integrals.

continued. ..
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Question 13 continued

METHOD 2

1 1 1 1
tzj-de:—gJ‘2+vdV=—gln|2+V|(+C) M1A1

Note: Accept equivalent forms.

t=10,v=-100

10:—11n]—98]+c m1
5

Note: If ln(—98) is seen do not award further A marks.

c:10+%ln98 A1

t:10+§ln98—§ln|2+v| A1

Note: Accept equivalent forms.

t=10+%ln( o8 j AG

-2-v

Note: Accept use of definite integrals.

[5 marks]
(d) 5(@-10)=In %8
(-2-v)
2+v _5(1-10)
0% (M1)
v=-2-98¢7 ¢ A1
[2 marks]
@ L= 2 ggestm
dr
98 —5(t-10)
s =2t +?e (+k) M1A1
98
at r=10,5s=500= 500=—20+?+k:>k=500.4 M1A1
s =2t +%e5‘”°) +500.4 A1
Note: Accept use of definite integrals.
[5 marks]

continued...
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Question 13 continued

() t=250 for s=0 (M1)A1

[2 marks]

Total [21 marks]




