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7 a White

2%
1st box
X Lo Black
1-x 0.2 White
2nd box
08 ™ Bjack
b P(W)=x2x+(1-x)-02=0.44 M1) (A1)
2x°-0.2x - 0.24=0= (2x+0.6) (x-0.4) =0 M1) (Al)

=><03,x,=04 (A1) [7 marks]

8 2x25*=3><10x+5x4*:>2><24i:=3><lff+5x:_i (M1)
2x x
:>2x(ij —3x(£) 5=0 (A1)
2 2
Let’s use a substitution (%J =t=2"-3t-5=0 M1
5
(2t75)(t+1)=0:>t1=5,><f (Al) (Al)
5Y_5
[_) R (A1) [6marks]
2 2
9 a log,10=1og 5+ 1log, 2 1)
S U S (Al) (Al)
logsx log,x p ¢
b 1 = Ml
o8 log 10 (MD)
-1 _ r (A1) (A1)
1.1 p+g
p 9 [6 marks]
10 Let’s assume that cos & # 0 and sin o # 0.
{sinwx - c9sa~y = 1:{Sin2a-x - sina-c?sa-y =sina ]+ o)
cosa-x +sina-y =1 |cos’a-x + cosa-sina-y = cosa
(sin’a + cos’a)x = sina + cosa=x = sina + cosa (A1)
<
1
To find y we use the second equation
cosa(sina + cosa) + sina-y =1
=sina-y = 1-cos’a —sina-cosa M1)
=sina-y =sin’a — sina-cosa, sina # 0 (AD)
=y =sina — cosa (AD)
¢ sina =0=cosa # 0= y = —seca, x = seca
cosa =0=sina # 0= y = csca, x = csca
so we always have a unique solution. (R1) (R1) [6 marks]
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lla x*-x*#20=x"(1-x) %0
b D(f)={xeR:x=0,1}

2 5
I-—+—
:lim%:_l
x—+towo 771
x
x=2x+5
c ————=1
x‘—x

X =2x"+5=x"-x"=2x"-3x"+5=0

On inspection, by using synthetic division we obtain possible x-values.

2 3 0 5

+ + +

D 2 5 -5
2 5 5 o0

2% =322 +5=0=(x+1)(2x*—5x+5) =0

x, =-1x,,¢R=(-11)

12 a Jsin”(x)dxjsin“(x) - sinxdx

{sin”l(x) =u=(n-1)sin"” (x) - cosxdx = du
Let

sinxdx =dv=-cosx =v

= sin™1(x) - (~cos) - j(—cosx) (n— 1) sin"(x) - cosxdx

= _sin™(x) cosx + (n— 1) Jsin"z(x) - costx dx

= sin™(x) cosx + (n— 1) Jsin”‘z(x) (1 - sin?) dx

= _sin™(x) cosx + (n— 1) Jsin"z () dx— (n—1) jsin” () dx
nfsin" () dx = —sin"(x) cosx + (1~ l)jsin“ () dx

Jsin” (@) dx = —% sin"1(x) cos x + "7'1 Jsinn—z () dx

%. 1. .4 % n—1 g .
Jsm” (¥)dx=|-—sin""(x)cosx | + — | sin"?(x)dx
n 0 n
0 0

= —l[[sin”‘ (1 )cosl] - (sin"’1 (O)COSOJJ + n_—ljZ sin"? (x) dx
n 2 2 N n
[N —} 0 0

0

12
—rl IJ sin*2 (x) dx
n
0

b jzsin‘* (x)de% j " sin? (v)dx

0 0

_ 3L (P
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(A1) [10 marks]

(MT1)

(A1) (AT)

(A1)

(A1)

(A1)

(A1)

(A1)

(AT)

(AG)

(AT)

(A1)

(A1) [12 marks]
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a r=1)=2+5+8+...+3n-
13 (3r-1)=2+5+8 (3n-1)
r=1

n=1=2= %-1-(3-1+1) (M1)
2=2,trueforn=1 (AD)
Assume that the formula works for n = k.
k
> Gr-1= %k(3k+1) (M1)
r=1
k+1
n=k+1=>2(37—1)=2+5+8+...+(3k—1)+(3k+2) (M1)
r=1 Assumption
=%k(3k+1)+(3k+2)=%(3k2 T E 46k +4) (A1)
=%(3k2 +7k+4) = %(k+1)(3k+4) (A1) (A1)

The formula works for n = 1 and, from the assumption that it works
for n = k, we obtained that it works for n = k£ + 1, therefore it works

forallne Z*. RID)
b 1-2+3+4-5+...+(3n-2)-(Bn-1) +3n M1) (A2)
3wl 5 L (3ns)
2 2 (A1) (AD)
_ n-(3n+1)
2 (A1) [14 marks]
1+ 11—
148 2Z4z41=0mz=2VI74 1,43 M1) (AD)
2 2 2
® = Cos 2 + isin 27 W* = CoS 4r + isin 4r
= cos +isinTr, 00 = cos=h 4 isin (A1) (AD
2
b i (cos—” + isinz—”j = cos2Z 4 isin 2% = ox (Al)
3 3 3
. r .. 4g Y 8t . . 8« 2 . . 2%
i | cos— +1isin— | = cos— + 1Sin— = COS— + 1sIn— = ® (A1)
3 3 3 3 3
3
iii (coszTﬂ + isinZTﬂ) = cos%r + isin%r =cos2zm + isin2x =1 (A1)
(cos— + isin% = coslzT” + isinlzTﬂ = cosdr + isindr =1 (A1)

c i (+w)" =1+ (3}:]0) + [3};}02 + [3Z]w3+... (M1)

14 3n N 3n . 3n .
= ® ®
1 2 3 (Al
i 1+e%" =1+ (3’1}0* + (3nJ(a)*)2 + [3’1](@*)3 +... (M1)
1 2 3
14 3n .y 3n N 3n N Al
= L] 5| 3]t (A1)
d i 1+[_l+_3]=1+£=cosl+isin£ M1) (Al
2 2 2 2 3 3
i 1+(_l_£]=l_£=cos5—”+isin5—” (A1)
2 2 2 2 3 3
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3n N 3n N 3n - 3n —(141)" = 2™ M1 (Al

e |7 1 S| *5, | = MI) (AD)

f 2% = (Sn + 3nj + (3’1] + (3’1] o+ {3’1] M1) (Al
0 1 3 3n

3
3”J+[3”]+(3”J+...+( D (Al) (Al
0 3 6 3n

2 + (cosnn +isinn7r)+(cos5nn+isin5mr)

T T
=3 3m+3n+3n+ +3n Al) (Al
- 0 3 6 3n (Al (A
. 1,7 is even )
Since cos(nr) = cos(5nn) = ) we can write [R1)
—-1,7nis odd

(AG) [24 marks]

SR

+ 3n :23”+2005(nn)
3n 3 '
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