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Cape Unit 2 Paper 2
2013 Solutions

In(xzy)—sin y =3x-2y
2xy+x2ﬂ dy

- dx —cosyﬂ:S—Z—
Xy dx dx

Buty = 0, hence the gradient is undefined at (1, 0). [vertical tangent]

OR
In(xzy)—siny =3x-2y
2Inx+Iny—siny =3x-2y

EJr——y—cosyy:S—Zdy
X ydx dx dx
ﬂF—cosy+2}=3—z
dx| vy X

Buty = 0, hence the gradient is undefined at (1, 0).

f (X, Y, Z) =3yz? —e" cos4z-3y* -4=0

a_ 6yz+4e* sindz
0z

LIV —6y
oy

Lo 32°-6y 3z -2y)
oy  6yz—4e“sindz  2(3yz—2e*sin4z)

(cos@ +isin@)’ = cos® @ +5cos” H(ising)+10cos’ H(ising)’
+10cos? 6(isind)’ +5cosé(ising)" +(ising)’

5 - 4 . _ 3 _
COS59+iSin5¢9:COS @ +5icos” dsind —10cos” gsin” @

—10icos’® @sin® @ +5cossin* @ +isin50
— c0s5 = cos® @ —10cos® #sin? @ + 5cosfsin® &

= cos® 0 —10cos® (L —cos” 0)+ 5cosAL— cos® O
16c0s° & — 20cos’ 6 +5¢0s0

@ z=(-1+i)
7= (i) =2
3

argz = tan *(-1) 7
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4
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(ii) z=ﬁ(coszi”+isinzi’[j
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() (i) Isin X c0s2xdx

cos2x =2c0s? x—1

N J'sin X C0s2xdX = J'Zcos2 Xsin xdx—J'sin xdx
—2cos® x
== +cosx+c

OR

Isin X C0S2Xdx
u =cos2x;du =-2sin2x
dv=sinx;v=—-cosx

jsin X COS2X0X = —COSX COS2X — 2jcosxsin 2xdx

U =sin2x;du = 2cos2x
dv=cosx;v=sinx

_[sin XC0S2XdX = —COSXCO0S2X — 2[sin XSin X — ZIsin xcosxde
=—COSXCO0S2X — 2sin xsin2x+4.[sin X cosxdx

- Sjsin XC0S2XdX = —COSXCOS2X —2SinXSin2x+c¢

- jsin XC0S2xdx = %cosx0032x+§sin Xsin2x+c
OR
jsin X Ccos2xdx = %I(sin:%x—sin X )dx
= l_[sin?,xdx—lj.sin xdx
2 2
1 1
=——C0S3X+ —COSX+C
6 2

x _scosx ]2
(ii) _[02 sinxcos2xdx = {%} —[cosx]2
0

=(0+®—[—§+1)=—%

OR

= 1 > [1 7o
Izsmxcostdx: ——C0S3X| +|—=cosx
0 6 2

0 0

1 1 11 1
=—[0-1+Z[o-1]=2-Z=-=
6[ ]+2[ ] 6 2 3
® G h=335£91§=075
the ordinates are —0.75,0,0.751.5,2.25
Area= %qf(_ojsp £(2.25)+ 2(f (0)+ £(0.75)+ f(L5)))
= E(11.25) = 4.22square units

2x2 +4 :AX+B+ Cx+D
(x2+4)2 x> +4 (x2+4)2
2x% + 4 = (AX+B)X? +4)+Cx+D
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(@)

(b)

coeff x*:

A=0
coeff X;
0=4A+C—>C=0
coeff x?:
constant =

4=4B+D-—>D=-4

'2x2+4: 2 N —4
“eeaf ed o ap

OR

2 4 2(x? +4)-4
RHS.: - -
x* +4 (x2 +4)2 (x2 +4)2

x> +8-4
B (x2+4)2
22X +4

B (x2 +4)2
=LH.S.

N 2x% +4

(i) jde_JX2+ dX+J X +4) dx
Xx=2tané
dx = 2sec?

—>_[ 2 .2sec’ do — I .2sec’ @
4secd 16sec’ 6

= JdH—EIcosz alo

=Id9—%j(c0529+1)d9

—tanY X —lsin26?—itan‘1 i
2) 8 4 4

X 2 B 4x}
X244 IxP 14 xP+4

3 1(x} 1( X j
="tant| = |-=
4 2) 2\x*+4

a =1 a,,=4+2%a,

Let P, be the propositionthat 1<a, <8
Atn=1,1<a, =1<8,s0 P istrue

Assume that P, is true forsome k e N ie. 1<a, <8

{sin 20 = 2sin@cosf =2

Let n=k +1
Since P, is true, we have

1<6=4+2<a, +1=4+2@a )

and a,,, <4+ 2(3{/5): 8
Hence 1< a,,, <8and P, follows, .. P,istrue forall ne N

@ f(k)—f(k+1)=kiz—ﬁ

_ (k +1)* —k?
k?(k +1)°



_kP+2k+1-k*  2k+1

k2(k +1)° k2(k +1)°

(i) i 2k +1 1

77 i)t -l
e

0 et ) A oo

1(_3])(2
(i) (1+x)% =1+%x+4 4

1(_
(1—x)% =1—%x+ 4

1 1
1 2 +(1-x)s=2——x
1+ x)2 +(1—x)a TR

D xet e (Y]
(i) X—16—>(1+X) (16)

1+ x)% = %(15)1

1 1

1 1 it =

17¢ 115¢ =214 2 ' 4 of1- L)
16 16

2
=2 2—i(ij =3.9986
16\16

(17)s
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()  (x+2)°="C,x°2°+°C x* 2" +°C,x*22+°C,x?2°+°C,x'2* +°C,x"2°
= x° +10x* + 40x> +80x” +80x + 32
(x—2)'=*C x* (- 2)°+*C x* (- 2) +*C, x* (- 2’ +*C,x* (- 2)* +*C,x°(- 2)°
= x* —8x° +24x* —32x +16
the coefficient of the Xx°term is multiply the two RHS

16-320+960-640+80
=96

OR
let the coefficient of X° = A

S — 5C,x244C, X +°C,x2 284 Cx 3 (- 2)+°C x* 224 Cy X P (- 2)°
+°C, x* 24 Cx(- 2)’ +°Cx°.AC (- 2)
A=2*[°C,*C,-°C,*C,+°C,*C,~°C, *C,+°C,‘C, |
= 2*[5-10(4)+10(6)— (5)4)+1]
=2"(6)=96

OR
(x+2) (x—2)* = (x+2)(x? —4)
x+22( j( )

X° occurs when t =

— coeff of x _( J

6
) Xx=2:x3-25=-17<0
(c) (M at
x=3x-25=2>0
x® =25=0is continuous
~.by the IVT there is a root within [2,3]
i)
n an bn Py f(Pn)
4 2.875 3 2.9375 0.347>0
5 2.875 2.9375 2.9063 -0.0517<0
6 2.9063 2.9375 2.9291 -0.543<0
7 2.9219 2.9375 2.9297 0.146 >0
8 2.9219 2.9279 2.9258 0.045>0
Let P=2.92
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1 1 -1917 1 1 -1q1
0 (@) 5 1 1]2|=|0 6 -4]7
1 -5 3 3| |0 -6 4 2

0

1 1 -1p1) (1 1 -1J1) (1 1 -1J1

@ |-5 1 1]2]=|0 6—47:01—§‘%

1 -5 53/ 0 -6 6 2/ (00 29
11 —1]1) (1 1 o|4) (1 0 o4
=01—g‘g=01o‘%=010|%
0o 1% (001¢) (0013

Solution is unigue since only the leading diagonal elements
are non-zero and equal to 1.

Solve for x, y, z.

© () P(D)=P(DNA)+P(DNB)+P(DNC)
=P(D| A)P(A)+P(D|B)P(B)+P(D|C)P(C)
=0.7(0.45)+0.9(0.30) + 0.35(0.25)
=0.315+0.27+0.2125=0.7925

P(C D)
P(D)
02125

~0.7975
—0.2665

(i) P(CID)=

6. (a) (i) cosx%+ ysinx = 2xcos’ x
X

—> ﬂ+ ytan X = 2Xcosx
dx



Itan xdx = —In|cos
Itan xdx .
e =sinXx
y = cosxjsecx.Zx cosxdx = cosxj 2xdx

y = x* cosx + C cosx

.. T 15\/572'2
o of)-

4) 32
7’ \/E \/5 15\/5722
> — —+—C=
16 2 2 32
8C =7x°
72
8

C:

(b) y"+2y'+5y =4sin2t
(i) (a) A +21+5=0
P —-2+4-20

2
A=-1%2i

()  u(t)=cesin2t+c,e cos2t

#,(t)= Acos2t + Bsin2t
(i)  w)(t)=—2Asin2t+2Bcos2t
o (t)=—4Acos2t — 4Bsin 2t

— —4Acos2t —4Bsin2t + 4Bcos2t —4Asin 2t
+5Ac0s2t +5Bsin2t =4sin2t

—-4A+4B+5A=0— A+4B=0..(1)
~4B-4A+5B=4 —>-4A+B=4.(2)
—16B+B=4

4,18
17 17

(i)~ y(t)=c,e"sin2t+c,e cos2t - %cosZt + A ginat

y(0)=0.04
16
—0.04=c,-—;c, =0.981
17
y'(0)=0

c,.e 'sin2t+2ce cos2t —2c,e”" cos2t

!

- —2c,etsin2t —%sin 2t +20052t

: 5
y(O):0—>201—c2+ﬁ:0

¢, - (0981~ | = 0.2555
2 17

Particular solution

y(t)=0.981e " sin2t +0.255% " cos2t — 1—30032t + %sin 2t






