2016 Cape Unit 2 Paper 2 Solutions

1 @ () a=1-3i = pf=1+3i
a+f=1+31+1-3i=2
aff =(1-3i)1+3i)=1+9=10

1
+
a-2 p-2
a+p-4 -2 -1

af-2a+p)+4 10 5

(i) sum of roots:

1 1

(@-2) (8-2)

product of roots:

1 1 1
aff—2(a+p)+4 10-4+4 10

equation: x2+%x+%:0 =10x? +2x+1=0

(b)  (i)and (i) 'M

(4,2)

» Re
1 \/ 7
-1

u/=v16+4 =25
v=v1+8=3

- 2/5) _800v5
3 243

=7.36

argz =argu’ —argv® =5argu —5argv
argu = tanl(%j =26.57°
argv=tan‘1(2\/§)= 70.53°

argz =5(26.57—70.53) = —219.8° =140.2°



dx dy

(C) — =-4sint 2 —6cos2t
dt dt
dy _ 6cos2t
dx —4sint
ﬂ=0:>c052t=0
dx
0<2t<2r=2t=2 37
2 2
tzz,?’_ﬁ
4’ 4

t:Z:x:4cos£:2\/§
4 4

t:%:x=4cos?’?ﬁ=—2\/§

@ ow_2(x-10)-(2x+y) 1
X

T (x-10f  2x+y
x-10
:2x—20—2x—yxx—10
(x—10)? 2X+y
_ —(y+20)
(x—10)2x+Y)

(b) jezxsin e*dx

let =e" [substitution]
dt
—=e"=>dt=e"dx
dx

Iezx sin exdx:jexsin e*.e*dx :jtsintdt

let u=t dv=sint [by parts]
du=1 V = —cost

jtsintdt =—tcost +Icostdt

=—tcost+sint+c
=—e*cose* +sine* +c¢

5-2

c i h=——=1
© 3
X 2 5
F(x) u 9 9 19
9) 10 17 52

111 9 9) 19
Area= —| —+2| —+— [+ —
2| 5 10 17) 52

=271



x?+2x+3 A L Bx+C
(x-1x*+1) x-1 x*+1
X% +2x+3= A(x? +1)+ (Bx+C)x-1)
compare coeffients
x*: 1=A+B [1]
X 2=-B+C [2]
x° 3=A-C [3]
[1]+[] [3]=2A=6= A=3
[2]+[3]=> A-B=5=3-5=B=-2=B
[8]=>3=3-C=0=C

(ii)

. xX*+2x+3 3 2
T(x-1x*+1) x-1 x2+1

(iii) jf (x)x = j—dx szzildx
= [3In|x—]1— In‘x2 +]“2
=[3In4-1In26]-[3In1~In5]
=251

1
(@ Uy =Ug + X(ug)
!

34x+1=13x+1+x(u,)
21x = x(u, )

® (i) S, :Zn:r(r—l):Z(rz—r):Zn:rz—Zn:r

:g(n+1)(zn+1)_M

_n(n+1(2n+1)-3n(n+1)
6

_n(n+1)2n+1-3]
6

_n(n+1)2n-2)
6

_n(n+1)n-1)

20

i) Dr(r-1)=>r(r- Z r-1)

1 1 10

ir(r ~1)= ir(r —1)—Zj:r(r ~1)

10 1
~20(20-1) 9(0%-1)
-3 3
=20(133)-3(80) = 2420

©




“PP, (2rp ol 1

© O @) @r—r) (n—r)(2r)

(i) (a+b)'="C,a""b’
therefore the term with x*is °C,(3x)*(2)°

=1080x>
coefficient: 1080

@ () f(x)=%4x*+4x+1
= (ax? + ax+1)

~[lex+1rf

= (L+2x)

1(=2)ax?) 1(=2)=)8x®) L(=2)=)=2 4
(i) f(X):]_.,.l(ZX)_,_ 3(3)(4)( )+3(3)(3)(8X )+3(3)(3)(3)(16X )+
3 2 6 24
142y 2y A0y 1604
3 9 81 243

2 4 > 40 3 160 4

f(0.4)~1+—-(0.4)-—(0.4)" +—(0.4) ———(0.4

i) £(04)=1+2(04)-(04) + 7 (0.4 - 2(0.4)
~1.22

® G  h(0)=-1

since h is continuous, by the IVT a root exists in the interval

() x,= (0.7;2 — =0671
X, = (O.Tll)zﬂ =0.690
X, = (O.T;)ZH =0.677
Xs = @%7)2% =0.686
Xg = (OTE)ZH =0.680
1

X, =—————=0.684
" (0.680) +1

therefore root is 0.68



f(x,)
)
e4x—3 _4

1 1
+e4?

(©) X

=X

"1
X, —0.25+e>*

x,=1-0.25+e " =1.1179

X, =1.1179—0.25+>*417) —1 0975

x, =1.0975—0.25+>*1%™) —1 0966

X; =1.0966—0.25+ > “1%%) —1,0966
x ~1.097

(a) (i) “P, =51,891,840
case 1: the friends go on the bus
3C3.5 C,=10

(ii)

case 2: the friends don’t go on the bus
°C,°C; =1

10+1=11

21x 3!

(b) P (G and A open) = TN

=01

©) det A=0+4

. 2 1
(i) ‘

—21 _01‘_3‘—1 6
= 4(-1)-3(13)
~43

-1 0

4 3
6 0

cofactor of A:

(i)

~3 4
~13

6 7
-1 -6
~13 8

-18
-3
4

Adjoint A:

-18
Therefore A™ _ L -3

-6
-1

7
-6
4 -13 8

03‘ ‘

2 1
0 4

0 4
-1 6

1 -1 |2 -
6 0| -1 O

2 1
-1 6




@ () 2x2x6=24

(i) P(one head) = P(HT) + P(TH)
1 1 1
=4+ —=—
4 4 2
(iii)  P(HTE) + P(THE) + P(HHE)
11 11 1
X + X— + =
2 4

1
X —
2

472 4
1 11 3
=S4+ ==
8 8 8 8

(b)  y=Cx+C,x?
y'=C, +2C,x
yl! — 2C2

2

X2 y"—xy +y——(2C )= X(C, +2C,x)+(C,x+C,x?)

=C,x* —=C,x—2C,x* +C,x+C,x*

=C,x* —=2C,x* +C,x* —=C,x+C,x

=0

therefore y = C,Xx +C,x”is a solution.

© @ 3x*+ ) y(L+2x)
ldy:g 1+2xd
y 3 x*+x
1+2x
-3

Injy| :gln‘x + x‘+ k

Iny| = S4InC
Injy| = InC3/(x? +xJ
y=C3\/(x2 er)2

(i) y=1x=1

1=c3/(® +1f
1=c¥a






