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1. ()

(b)

Jx+4y=15
() A(O,l—f-J
B(5,0)

Note: Award (A1) for 'TS, (A1) for 5, (A1) for both coordinates.

(i) |AOA4B| =%(175J (5)
75 .
=3 (or equivalent e.g. 9%, 9.375,9.38 (3 5.£.))

2
(iii) A4B= (14—5) 5

=+/39.0625 [= EIZG_SJ

=625 (= EJ
4

(iy |AO4B]| =51x ABxOC

= —7~5-=lx§xoc
8 2 4
= 0C =3

OR (4B): 3x+4y=15
(0C): 4x-3y=0
25x=45

- -

Question I continued
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(M1)

(A1)

(MI)

(Al

(M1)

(A2)

(M1)

(41)

(41)

continued...
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(i) |AOCB | oc? -
|ao4B| 04° M1
759
=|AOCB|=—"x——
| | 8y {Al).
75,8, 16 »
8 1 225 (4D
=6 (A1)
Accept alternative methods, e.g.
2 2
ca= (52 o[2] -4 aman
Therefore A=%x4x3=6 {Al)(Al)
OR | aOCB| =—;—x5><3><sinC(5B (M1)
15 -
=E—xcosOBA (Al)
= E be i (Al)
2 0y
_b x > X 4. 6 (A1)
2 1 25
(iii) Method of finding AC may depend on methods used earlier in question, e.g.
AC = AB-CB (M1)
= 61 4= 21 Al
7 2 (A1)
OR  |A40C|=|A04B|-|a0CB|
1527 M
27 1

Then —=—(0C) AC
8 2

=L 3a0= a2 (A1)
2 2
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. 2x+1
(@ O fx)=
x-3
=2+ 3 by division or otherwise (Ml1)
x —
Therefore as | x| e f (x) =2 (AI)
= y=2 is an asymptote (AG)
. 2x+1
OR lm=2T-> (ML)(A1)
X—poa x —
= y =2 is an asymptote (AG)
OR make x the subject
=3y =2x+1 (M1)
x(y-2y=1+3y
3
x=i¥3y (Al
y=2
=  y=2 is an asymptote (AG)

Note: Accept inexact methods based on the ratio of the coefficients of x.

(i) Asymptote at x=3 ‘ (Al)
i)y  P(3.2) (Al)
(b) f(x)=0=>x=—% (—% 0) {(M1){Al)

Jc=0=>’f(x)=—l (

1
3 0,—5] (M1)(Al)

Note: These do not have to be in coordinate form.

(c) 4 y

(A4)

Note: Asymptotes {41)
Intercepts (41)
“Shape” (A2)

continued ...



Question 2 continued

(d)

(e)

®

(x-3H(2)-2x+1

fx)= 3y

_ -7
(x-3)?

= Slope at any point

Therefore slope when x=4 is -7
And f(4)=9 ie. §(4,9)

= Equation of tangent: y=9=-7(x-4)
Tx+y-37=0
atT, ~ 2=_7
(x=3)
= (x-3)’ =1
x—3=%1
x=4or2 |85(4,9
y=9or -5 T(2,-5)

Midpoint {ST] = [4_;% 9_;i)

=(3,2)

= point P

M99/520/8(2)M

(M1)

(A1)

(A1)
(A1)

(M1)
(A1)

(M1)
(A1)

(A1)
(A1)(AL)

(A1)
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(a)
Mark €10 1€20| <30 | <40 | <50 | <60 | <70 | <80 | <90 { <100
No. of Candidates| 15 65 | 165 | 335 | 595 | 815 | 905 | 950 | 980 | 1000
(A3)
Note: Award (A1) for 165, (AI) for 1000, (A1) if all other entries are correct.
(b) A
\ote]
S ed
BT
o0
et
‘6 i
¢ 5 =
v
§ “
r e
O et - o
pi
Loar e
Lo - D fa_ ‘!G . -:liﬁb.-. (45)
Notes: Vertical axis and scale (Al)
Horizontal axis and scale (Al)
Points (A1)
Curve (allow polygon) (A2)
{¢) (i) Median =46 MI1)(Al)
(i1)  Scores < 35: 240 candidates (M1)(A2)
(iii) Top 15 % = Mark =63 (M1)(A1)(Al1)
Note: Accept the answers from the student’s graph,

In each part, award (M1) for the dotted lines on the graph.




—11=

i @ |04=6 =  Aison the circle.
]O_ﬁ|= 6 =  Bison the circle.
02| =

W
=+/25+11
=6 = (s onthe circle.

(b) AC =0C-04

(c) <cosOAC =

641+11

6
6412
1.
243 6

6* +(+/12)? - 6>
2x6x\/ﬁ

OR c0sQAC =

1
ﬁ as before

M99/520/S(2)M

(41)

(A1)

(Al)

(M1)

{(41)

(M1}

(A1)

(Al

(MI)(AD)

(A1)

N
OR  using the triangle formed by 4C and its horizontal and vertical components:

‘A_)C“:Jl_z
coIJSOA“[\C'=L

Jiz

Note: The answer is 0.289 to 3 s.f.

(Al

(MI)(Al)

continued...
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Question 4 continued

(d) A number of possible methods here
BC =0C-0B

L
()

| a4BC| =-;.>< 132 x412

=611

OR AA4BChasbase 4B =12
and height = NIT

= area =—é—x12x«ﬁ—1—

OR Given cosBAC ==

V33

sin BAC =—6—=>]AABC|=%><12><JEX

V33
6

. » _{a 2Ya 2
i @ M '(2 —1)(2 —J

_ a*+4 2a-2
2a-2 5
by 2a-2 =-4

=g =-1
Substituting: a’+4= (—-1)2 +4=5

M99/520/S(2)M

(A1)

(41)

(A1)

(A1)

(A1)
(A)

(A1)

(Al)

(AD(AINAL)

(A1)

(AD(AD(AL)(AD)

(A1)
(A1}

satisfles 2a—-2=—4.

Note: Candidates may solve a® +4 =5 to give @ = *1, and then show that only a=-1

continued ...



Question 4 continued

(c) M=

M-I

-13 -

-1 =2
Toal-2 o

1f1 2 “ %
BEICER) A A

—x+2y==3
2x—y=3

-1 2Y(x N
2 -1 y)—

|
G200
[

M99/520/S(2)M

(M)

(A1)

(MI)(M1)

(Al)

(Al

Note: The solution must use matrices. Award no marks for solutions using other methods.
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@ @ SO (x) =2x=2

= f'(x) =x’-2x+c (M1)(M1)
=0whenx=3
= 0=9-6+c
¢=-3 (AD)
f1(x) =x*-2x-3 (AG) .
f( LA R
V) =gk (M1)
When x=3, f(x) =-7
= -7 =9-9-9+4d M)
= d=2 AL
3
= fix) =x?—x2~—3x+2
() . SO =2 (A1)

&) =—%-1+3+2

=33 (Al)

(-1 =1+2-3
=0 (AD)

© f-h=0= (—l, 3%) is a stationary point

94

(12
3
2

=Y

(3.-7

(A4)

Notes: Award (41) for maximum, (41) for (0,2)
(A1) for (3,-7), (A1) for cubic

continued...
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Question 5 continued

(i) (@ y=e"" atx=0 y=e'=1 P(0,1)

® G V=] (@)

Notes: Award(4ljform
(A1) for each limit
(A1) for (¢*?)*

In2
(i) V=11:J0 e*dx

In2
= n:[e‘]
0

- n[elnl —e°]
=xni2-1]=n
=%

(ii)) (a)

y =9x
6 =9(4)
36 =36

= (4, 6) on parabola

M99/520/S(2)M

(A1)(A1)

(44)

(A1)

(41)

(A1)

(A1)(Al)

(AG)

(M)
(A1)

continued...
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Question 5 continued

® ) y=3x
d __3
dx  24x

= Slope at any point

3

Therefore at (4, 6), slope of tangent = 2
4
= Slope of normal = "3

Therefore equation of normal is y -6 = ——;i(x -4)

3y—18 =—dx+16
4x+3y-34 =0

Answer must be given in the form ax +by+c=0.

Notes: Candidates may differentiate implicitly to obtain %xy— =

2y’

(ii) Coordinates of O

yv=0,4x =34
17

X =—

2

M95/520/S(2)M

(M1)

(A1)

(Al)

(M1)

(41)

(41)

(A1)

(M1)

(41)

(M1)

A1)

continued...
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Question 5 continued

(d)

|SP|=|5Q|= SPQ=S0P
But SQP = MPQ (alternate angles)
= MPQ=SPQ

M99/520/S(2)M

(M1)
(A1)
(Al)
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) _35_1 B -l
(i) p(Red)——m—8 p(Black)-—40-8
i (eblk—sll[l?

@ () plone black) —(J[SJ 8)

=0393 to 3 sf.

(i1)  p(at least one black) =1- p(none)

“={o)s) (5)

=1-0344
=0.656
(b) (i) 400 draws: expected number of blacks =4T?0
=50
(i) p=50
o =.{400x 1 X 7
8 8
=257
=6.614
(a) p(at least 48) = p(x =475)
6614...
= p(z20378) (3s.f)
=(}.647 (3 s.f)
(b) plexactly 48) = p(47.5<x £48.5)
15
=0.647 - 2
p[z 6.614...)

= 0647 - p(z20227)

=0647-0590  (3s.f)
=0057

M99/520/S(2)M

(Mi}(Al)

(Al)

(M1)

(A1)

(AI)

(M)
(A1)

(MI1)(Al)

(AL

(Al)
(41)

(M1)
(A1)}

(AL}

(A1)
(A1)

Note: Accept any answer between 0.057 and 0.058.

a calculator, but this may be the only situation.

In marking, be generous in interpretation of significant figures but do not
accept more than three. Deduct for absurd levels of “accuracy” obtained from

continued...



Question 6 continued

(ii)

(a)

OR

(b)

{c)

_ﬁocdx=1
(1]
=
=|— =1
2 0

A Pdf
Area=1

:»—1-x5x5k=1
2

=>Ic=i
25

5k

E(X) = j:x F(x)dx

2 X ?
=] —X—
[25 3}

=1—O-=3.33
3

\r’ar()()zE(Xz)--[f‘:(X)]2

=Y

M99/520/S(2)M

(M1)

(A1)(Al)

(A1)

M1)

(A)(A])

(A1)

(MI)

(Al)

(Al)

(Al

(ML)

(41)

(A1)

(Al

continued ...
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Question 6 continued

@  p@<x<y) = [f

(e} Letthe median be m

Then p(X <m) =05

m-2—xdx =-1—
0 25 2
m 1

25 2

m =2

2

But m cannot be negative since 0<x <5

542

m=——=354
2

M99/520/5(2)M

M)

(A1)

(A1)

(A1)

(M1)

(MI)

(41)

(A1)

(A1)

(41)
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