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By the remainder theorem,

f(-1)=6-11-22—-a+6
=-20

e az=-l]

Answer: a=-1

Using a tree diagram,
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Let a be the first term and d be the common difference, then

a+d=7 and S4=%(2a+3d)=12 (M1)
at+d=71

= 4a+6d= 12} (M1)

= a=15,d=-8 (A2)

Answer; a=15 (C2)

d=-8 (C2)

Substituting gives,

2A+4)y+3(-A-2)-(3BA+2) =2 (M1)
= 41+8-31-6-31-2=2 (M1)
s ~2A=2

A=-1 (Al

Intersection is (2,-1,~1) (Al)

Answer: Intersectionis (2,-1,-1) (C4)
(1-D)z =1-3i

o z =11“_3_‘ M)
—i

- L2123 1 (M1)

I—1 1+i

= z=2-1 (42)
OR Letz=x+1y

(I-D(x+iy) =1-3i (M1)

x+y—i(x—y)=1-3i

x+y =]
At o
=>x=2,y=-1 (A2)
Answer: x=2 (C2)
=i (€Y

Note: Award (C4) forz =2-1i
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The system of equations will not have a unique solution if the determinant of the matrix
representing the equations is equal to zero.

4 -1 2
Therefore, ;2 3 0|=0 (Ml1)
I =2 a
& 4x3a+2a+2x(-4-3)=0 Ml)
= 14a =14 (M1)
a=| (Al)
Answer: a=1 (C4)
4 n=1

Y2 =f(x=k)

m+k /
—

x

(A2}(A2)

Notes: The graph of y, is y; shifted & units to the right.
Award {A2) for the correct graph.
Award (A1) for indicating each point of intersection with the x-axis i.e. (m+k, 0) and
(n+k.0)

Answer:  See graph (C4)

Note:  Award (C4) if the graph of y, is drawn correctly and correctly labelled with m + 4 and n+ k.
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Using a tree diagram,

| W

English

Spanish
)

Let p(S) be the probability that the pupil speaks Spanish.
Let p(4) be the probability that the pupil is Argentine.

Then, from diagram,

p(Si4) =%

5
_piSn4)

OR p(S|4) (D)

_12/15
21/ 21

0L

pSI4) =13

(PN

OR

E(6) 8(15)

5

4
Answer:  p(S|4)= 5

Argentine

3)

Argentine

(12)
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By implicit differentiation,

d 2 2 dy
—(2x" =3y " =2}=4x~6y— =0
PRGN Y ax

Y _2x
de 6y

When x=5,50-3y* =2

= y2=16
= y=1%4

Therefore EZ = i-i
dx 6

Note:  This can be done explicitly

Answers: Ey_ = i-s-
dx 6

(a} A perpendicular vector can be found from the vector product

ik

~10-

i
OPx00=|1 -3 2|=7-3j-sk

-2 1 -1

(b) Area AOPQ = %l 0"?“ 00

1] = —
=§‘OP>< OQ|

V35
2

sin@, where @ is the angle between OP and 00

Answers: (a) i —3j -5k (or any multiple)

J35
® 5
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11.  Given y =arccos(l - 2x?)

then - =l — X —4x (M)
& (1-(1-2x7)%)
Ll S S (M1)
dr  (1-(1-4x? +4x*))
d 4x
QX A2
dx (4x2 _4x4)11'2 ( )
OR
cosy =1-2x? (Mi)
dy
—siny— =—4x
s
Q _ —4x _ 4x M)
dx  -siny 1 (1-2x2)?
dy 4x
2 _ {A2)
dx Vax? —4x*
Answer: Y___ 4 b 4x (C4)

= r—=
de  (4x"—-4x*)? T dx 4,2 _axt



—12- M99/510/H(1)M

12.  Let f(x)=ax’ +bx+c where a=1, b=(2-k) and c=k>. Then for a>0, f(x)>0
for all real values of x if and only if

b* —dac<0 (M1)

o (2-k)Y?-4k*<0 (Al)

& 4-dk+k’ -4k <0

o 3kP+4k-4>0

e Gk-2)(k+2)>0 (M1}

= k>%,k<—2 (Al)

A
-2 0/2 =k
/ |
2
Answer: k<-2 ork> 3 (C2)(C2)
13.  Let the volume of the solid of revolution be V.

V= nj:((ax+2)2 — (2 +2))dx (M1)
=T|:J:(a2x2 +4ax+4—x4—4x2—4)dx (M1)
= n[-;—azx3 +2ax’ —%xs —%x3]0 (M)
= n[%as +%03) units® (A1)

2a’zn 2
=—r(a‘ +5
T (@ +5)
Note:  The last line is not required
2a’n 2 . '
Answer: V= (a® +5) or equivalent (C4)

15
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Letu:lx+l©x=2(u—l)ﬁ£=2
2 du

172
Then Jx(%x+lj dx =J2(u-1)xu"1x2du (M1)
:4J.(uy2 —u”z)du (A1)
= 4[%1;5’2 ——i-u”} o) (M1)

512 n
= l:%(%}H]J —%—(—;—x+l) :I+C (A1)

Note:  The last line is not required

512 32 302
Answer: 4 2 lx+1] ——z-(lxﬂ) +C or i(lxﬂ) (é—x—?.)-f-c {C4)
542 3.2 1542 2
The locus defined by | z— 4 —3i|=|z—2+i| is the perpendicular bisector of the line joining the
points 4 +3i and 2 -1 in the complex plane. (M2)
Correct diagram (see below). (A2)
OR

Let z=x+yi then, |z -4 -3i|=|z-2+i|

& (x-4+-3 =(x-2) +(p+1)? (M1)

=  =8x—-6y+25=—4x+2y+5

& x+2y=5 (M1)
Therefore the equation of the locus is x +2y=5.
Correct diagram (see below). (A2)

Vi
4+ 3i
s 3 ( ; i}
= -

;vé - . .
0{ ;_73 ‘11 N,_—lz-4-31]=|z—2+1|

@-i)

‘Note: Award (A1) each for any two of the following (maximum of [2 marks]):
Perpendicular line, midpoint (3, 1), y-intercept, x-intercept, gradient.

Answer:  Correct locus (see diagram) (C4)
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Given (1+x)°(1 +ax)® =1+ bx +10x* +.. .+ a®x"

o (1+5x+10x7 +. )1+ 6ax +15a°x% +..)= 1+ bx +10x% +.. .+ a®x"! (M1)
& 1+(6a+5)x+(15a% +30a+10)x> +...= 1+ bx +10x? +...+a°x" (M1)
I 6a+5=b 0)
15a +30a+10=10 @
@ = 152*+30a=0 (M1)
= 15aa+2) =0
= a=-2
Substitute into O b=-1 (A1)

Note: a=0sincegeZ’

Answers: a=-2 (C2)
b=-7 (C2)

Let X be the number of counters the player receives in return.

E(X)= Y p(x)xx=9 (1)
= (}—x4)+(lx5)+(lx15)+(ixn)—9 MijAl
2 5 5 10 B MDAD
= *l—n=3
10
= n=30 (A1)
Answer: n=30 (C4)

Let ®(z) =0.017

then ®(—z) =1-0.017=0.983 (M1)
z=-212 (Al)
- 1-1

But z=2 i =—12?1 where x =1 kg
o

Therefore 1102 =-212 i)

o
= 6=000943 kg =94 g (to the nearest 0.1 g) (A1)

Answer: o =9.4 g (or equivalent) (C4)
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(a) Given dv =—kv
ds
dv
— =—k|dt
=[5 =
& Inv=-k+C ML)
& v=de™ (4=¢e")
Atr=0, v=vy, =2 4=y,
< v=vee™ (Al)
v,
b) Putv=-2
() Putv=-%
then %0 = vye™ (MD)
1 =kt
— =g
= 2
< In—=-kt
In2 .
= t=— Al
p ' (AL)
lnl
Note: Accept equivalent forms, e.g. t = —;
Answers: (a) v=vee™ (C2)
In2
(b ¢ = (C2)
Given v Bs+2)
s—=1)
dv dv ds dv
th leration g =—=—X—=—x M1
en accelera PRl (M1)
therefore g 3(2s-1)— 2(23.9 +2) » (3s+2) M)
2s-1) (Zs-1)
o a=2105%2) (M1)
(2s-1)
56
therefore when s =2, a= ? (A1)

Answer:  acceleration = -;—3 (C4)
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