JRAHS 2U Mathematics Trial Higher School Certificate 2003 - Solutions

Question 1
(@ 314
) 3
2
© ., 1
e +2\&
(d x=5
(e) - 3cosx+C
() x<-2o0rx>4

(9 log,2la=log,3+log,7+log, a
log, 21a=1.6+24+1
=5
Question 2
(@ y=In(x+2)
dy_ 1
dx x+2
when x:O,g=1
dx 2
\'m =-2

(b)

(©)

(d)

normal

let the equation of the normal be y- y, = m(x- x,)

where x, =0, y, =In2, m=-2
\ 2x+y-1In2=0
(i) 5x*sec® 5x + 2xtan5x
. 1
i) ———
() (1- 3x)?
(iii) 3sin* xcosx
I =rq
42p
=10(——
(180)
=7.3cm
{x:x3 14
{y:y*3
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Question 3

@ ) AB =0 - %)?+(y,- u)°
- /62 +82
= 10units

| @ thby, tC
d=|—=—_>21 "~
W ‘ Ja+b?

_ 6+8+7

\ q»37°
(Wmye == 2=3
mAD :mBC
\' m, =3
let the equation of AD be y- y, = m(x- X,)
where x, =-3, y,=1and m=3
\ y-1=3(x+3)
\ y=3x+10
(v) now D lieson y=3x+10 and y=-2
\ D(-4,-2)
(vi)

(b) SB?=pPS?+PB?- 2(PS)(PB)cosDSPB
SB? =562 + 487 - 2(56)(48) cos50°
\ B =44.54 nautical miles
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Question 4

@ 5= 3¢ - Dy

=x*-Inx+C
1

1 2

(i) E‘POS(DX)dx = &L gin(px)

b,

(b)

COS2X = i

72

\ 2x:30r7—p
4 4

\ XZBOI’7—p
8 8

(0) y
f(x)

30

A
v

d :
(i) R=65+4t3
1
whent =0, R=65+4(0)% =65
1

(ii) now R:% =65+ 4t3

4
\ V=65t+3t3+C
whent=0,V =15\ C=15

4
\ V =65t +3t3+15
whent =0, V =583 litres
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Question 5

@ () a+l=s
a

iya+b=-2=5
a

(iii)a?+b?=(a +b)?- 2ab
=(*- 209
=23

(b) (i) D=b?- dac=4- 4(3)(k)
=4- 12k

(it) for real roots D3 0

\ 4-12k3 0

\ k£
3
(6 PABQ=DACS=g° (corresponding angleson PQ| |RS are equal)
now BCNM =BDNMC (equal angles opposite equal sides in isosceles triangle PRM)

\ q°+DCNM +DNMC =180° (angle sum triangle CNM is 180°)
\ 2xDNMC =180°- q° (PNMC =DCNM )

\ DNMC = 180°- g°

DNMS+BbNMC =180° (adjacent angles on a straight line are supplementary)
\ DNMS=180°- 180 -4

\ DNMS = 180°+q°

(d) (i) vertex: (hk)
(3!'2)
(it) directrix: y=-a+k
\ y=-3
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Question 6

(@ (i) x*-3x-18=0
(x- 6)(x+3)=0
\ x=-30r x=6

(ii) (x2+1)%- 3(x?+1)-18=0

let U = x* +1
\ U?-3U-18=0
U-6)U+3=0
\'U=-30oruU =6

\ x*+1=-3 \ X*+1=6
x?=-4 x? =
no real solution X = +4/5
\ x=%45
0 @) y=(x-12_(1)

X+y=3__ (2

\ x=-1or2

\ y=1lor4d

the curves intersect at (2,1) and (-1,4)

(ii) Area= Z‘j(x- 1)? - (3- x)]dx

3
= x° - x- 2)dx
2

(C) dy — ol x

\ y=-e"*+C
when x=1, y=3
\ 3=-1+C
\ C=4
\ y=-e""+4
(d) (i) v =850
d_V =85" -0.07 e 0.07t
dt
-0.07" 85e %"
- kv
(i) whent =5, ?j_\t/ =-0.07" 85e %5

=-4.19 cm/s
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Question 7

@ b
V =p O¢dy

1
16

2
V=p@l6-y) dy
0

1
16

2
V=-pqg (16- y) dy
0

é 3y°
_ e2(16- y)2y
v _'péT(J
g By

Vv =128 units®

(b) -
© () (n-2) 180°

(i) S, :g(2a+(n- 1)d)

=2(240°+5°(n- 1)

0”2
=2(235°)+5 " _(n-2) 180°
i n=:60rl9
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Question 8

@ (i) SAS
(i) BDCQ +DQCP +DPCB =90° (interior angle of asguare isaright angle)
\ BDDCQ +DPCB = 45°

now BDCQ =B BCE (corresponding anglesin DCBE °© DCDQ)
\ DBCE +DbPCB = 45°

\ BDQCP =bPCE =45°
\ PC hisects BQCE
(iii)-
(b) (i) whent=0, v=2(2- 0)€°
=4m/s
(ii) particleisat rest whenv =0

t
\ 2(2-t)e2=0
\ t=0
whent =2, x=4(2)e"
8

=—m
€

the particle will be at rest when't = 2, and at ngm
(jii)—

(iv) particle accelerates when

2

X>O

t2

iewhent >4
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Question 9

@ d 1 )= (cosq)(0) - (M)(- sinq)
dqg "cosq cos’q
= secq tanq
(b) (i) BP? = AB? + AP? (by Pythagoras)
BP? =52 + x?
\ BP=+/25+x* (BP>0)
(i) AE = AP+ PE
PE = AE- AP
PE =3- x

now PQ? = PE? + EQ? (by Pythagoras)
=(3- x)* +4°
=25- 6x+X°
\ PQ=+25- 6x+x*> (PQ>0)
(iti)total cabling = BP + PQ
L=(25+ %% +4/25- 6x+X?)

1

1 1
(iv)%:%(25+ x%) 2° (2x)+%(25- 6x+x%) 27 (2x- 6)

X L X3 (for stationary points)
V25+ x> /25 6x+ x>
\ x= §or15
3
now O£ x£3
\ x= >
Tedt
X 1 5 2 Since the function is continuous in the domain
3 O£ Xx£3, x:§ isalocal minimum and there is only
dL -0.25 0 0.129 3
dx ; ; one turning point in the domain, x :g isalso the
IN

\ AP :g metres

absolute minimum
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Question 10

@ ¢ 5 » é%hnﬁ

_bp-1_p*(p-1)
2 2

:p'l 2+1
(4D

(b)
a)S=a+&
=5+ 2 P(p+pY)

p°’- p’- p’

_ p*+
=S +
. 2

=Sl+p7(p3- p*+p-1
=5+ p'(p- DL+ p?)

(i) S, =S, + A

_(p*+)(p- 1), p’(p- D@+ p*)  p’

2 2
SO o]

© S, =5(p- DA+ pAft+ p + p° +...+ p*?]

= (p- D+ p?) b e -1 oy’ d

p° -
1 1u
=—(1 e—
2(+p) &p +p+1H
(d) -
(e -

_ 2
2p (p* +p°%
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