CAPE -2015

Pure Math Unit 2 — Paper 02

Solutions
Qu Details CK | AK Tot
L@OF 2421 V3-3i (3-43 NEERERE
V3 +3i J3-30 6 6
(i1 r=lw] = 2+2i | 6
1x~3+3i] 3
3z T Vs \/g 3
argw="——|—+—|==— w=—c¢
4 12 3 3 3

(b) (x+iy)2=2+i:>x2—y2:2 and 2xy =1

solving for x and y gives 4x* —8x> —1=0= x* = 2 iz\/g
but x* —y2 >O:>x2=2+2\/g
(c) (i) B T N
(1 —tz)(—e )— e {2(1 - tz) 2(—21‘)} e*’(tz fio)

2

_ (-7

w1 a1 Ai-r)

& -z a_\/l_ﬁ e"(z2+t—1)_(t2+t—l)

(i) | 1= =0=1¢=+1 butx is undefined for +1




Qu Details CK | AK Tot
2 (a) (i) 2
Sx+3y 4+ 6 4743V g W Bx+3y 4T
dx dx dx 3(1 + 2xy)
Award full marks for correct working
o*f (x,
(ii) oA, ») y):6xy+3 —(x2 y)=6x oA ) y)=8x+3y2+7
oy oy ox
D) 6, 6(6xy +3)—10= 6x(6y) + 8 = result shown
0y 0x
(b) () | 18x* +13 5
=2+
9x* + 4 9x* + 4

8 + g tan™ (3)

(c) (i)

I(h” Ink)dh=h"h(lnh-1) - J'nh”‘lh(lnh ~1) dh
= h"(Inh 1) - njh” Inh di + njh” dh

(n+ I)J'h” Inhdh=h""nh—h""+ Llh"“
n+

n+1
Ih"lnhdh: h (lnh—1+ " J
n+1 n+1

hn+1
= [(n+1)Inh-1]+C

(n + 1)2
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2 (c) (ii)

3 Sln(2 + 1)

J(sinz X COSX ln(sinx)) dx = 2+ l)x

2

sin® x

[3 In(sin x) — 1] + C

[(2+1)In(sinx) - 1]+ C

3 (a) (i)

lim 2n + 1

lim n\/(ugj
X —> © n

lim 2n

X —> ©

lim

X —> o©

1

+
lim »n f(l + lzj
X —> 0 ’/l

lim »n /(1 + lzj
X —> © ’/l

(i)

(iii)
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(b) (i)
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(b) (i)

= S divergesasn - o,V ne N

Knowledge of the harmonic series not required

(c)

The statement
n 2
nln -1
P”=Zr(r—l)=—( 3 )
r=1

for n =18 is true forn =2 P, is true
k(K 1)

assume P, is true for n =k, k € N, k > 2, then P, = 3

f;m:@qkﬂ)(ml_l):g(kﬂ)(/{_1)+(k+1

(k(k—l)+3k)=k+l[(k+l)2 -1]

k+1

since P, is true and B, ,, is true = P, is true V.n € N

4 (a) (i)

g0)=c g®=3"" g0)=3c g'(x)=9"" g'(0)="9

gm (X) — 27e3x+1 gm (0) — 276 gr/// (X) — 8163x+1 glm (O) — 816

9¢x’ 9ex’® 27ex’
+ +

2 8

g(x)=e+3ex +

(i)

2 3 4
9e(02)°  9e(02)'  27e(0-2)

0.2)=¢e + 3e(0.2) +
£(0.2) (0.2) 5 g

=40951...

(b) (i)

f(-2)<0 f(-1)>0 orf(-1)>0f(0)<0

Alternatively consider

-2+4+0
2

= —1 = IVT may be applied to (—2, —1) and (-1, 0)




Qu Details CK | AK Tot
4 (b 0.7 - 0. ~0.7 - 0.
0} 1207203 45 posy<o 27295 g
(ii) 2 2
£(=0.6) > 0 # — 055 £(=0.55)>0
w - 0525 f(-0.525)<0
w — 05375 f(=0.5375)~ —0.001....
= £(=0.538) ~ 0
(c) sin(16.5)
x,=55-| ——"_ | =5.16218...
3 cos(16.5)
| sin(15.48654)
x, = 5.16218 — = 5.23721......
3 cos(15.48654)
[ sin(15.71163)
x, = 523721 - = 5.23598
3 cos(15.71163)
x~5.24..
5(@) () | °C, = 210

(i)

Cox'Cy +°C, x 'C, +°Cy x 'C, =175

(b) (i)

Single numbers 1,2,3,4,5=5
2-digit numbers = ° P, = 20
3-digit numbers = > P, = 60
4-digit numbers = ° P, = 120

5-digit numbers = ° P, =120 total numbers = 325

(ii)

3-digit numbers > 100, > 200, > 300, > 400, > 500 = 5x 4]32 =60

4-digit numbers > 1000, > 2000 > 3000, > 4000, > 5000 = 5x 4P3 =120
5-digit numbers > 10 000, > 20 000, > 30 000, > 40 000, > 50 000
= 5x*P, =120

300 12

P(#s>100)= — =
325 13




Qu Details CK | AK Tot
5 (c) (i) 7
2 3 -1 » 4 6 2|7
1 -1 27 | 2R +6R, & 2R, = |10 0 10|35
i 0 3 9 3 0 6|18
2
4 6 2|7
3R, —10R, = |10 O 10|35
0 0 -=-30[-75
4 6 2| -7
SR, -2R, = |0 30 -30[-105
0 0 =30 -75
L3t
1 1 1 2 2 7
—R & —R &——R=>|0 1 -1|-—=
4 30 30 2
0 0 1 5
2
(i) 5
x=1 y=-1, ZIE
(iv) 7 7
2 3 -1 9 2 3 -1 2
1 -1 217 R2—§R3: 1 -1 27
é _E 3 0 0 0]1
2 2

Since the last row is inconsistent no solution exists

Note: showing the determinant = 0 is not sufficient for no solution

exists.....the system may have infinitely many solutions




Qu

Details

CK

AK

Tot

6 (a) (i)

school =0.7 r&s=0.224
—_— —’

rain =0.32

»

no school=0.3 r&no ;chool =0.096

school=0.99 s& schogl =0.6732

sunny = 0.68

no school=0.01 s & no sc'hool =0.0068

(ii)

P (school) = 0.224 + 0.6732 = 0.8972

(iii)

P (rain given school) = 00'224 = 0.250...

v [ ) X
& \x(0+x) 1+x

1 1 1
- -—|d
1 — e-[ X(l+x)dx — ev[[(1+x) x] o —e —

e [y - e
o 2o [

(1+x)

X

y=—x=y+xy+x =0
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6 (b)
(ii) a)

W =2=u=%2 CF: y=d4e™ + Be™

Y267 (i) = \24e™ +2Be ! =26 and 2de —2Be = 0
(i) + (i) =>N2e"! =\24e + 24" = 2e7! = \/EA(e +e)

\/5 e’ 1 1 P

A=Y 4=

\/g(ezﬂj e’ +1 e +1 e +1

€






