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HSC 2008 MATHEMATICS (2 unit) EXAM :
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Question 1

Ql.a

Using a calculator in radian mode, 2 cos
1.62 (2 d.p.)

s

5

(or in degree mode as cos 22 = cos 36°)

Q1.b

322 +x—2= 3Bz —-2)(x+1)

Ql.c

2 1 2x(n+1)—nx1

n o n+l n(n+1)
n+ 2

n(n+1)

Q1.d

To solve |[4x — 3| = 7 we solve both 4z —3 =
7 and 4r — 3 = —7. This gives 4z = 10 or
4xr = —4 and finally, z = —1, 2.5.

Ql.e

(vV3—1)(2v/3+5) = 2x3—-2/3+5\/3-5 =
1+3v3

Q1.f

Sy = g(Za—i—(n—l)d) = %(2 X 3+ (21 —

21
1) x 4) = Z-(6 + 80) = 903.

Question 2

Q2.a
Q2.a.i

D213 = 9(243) x 2

da 8

18z (x2 + 3)

Q2.a.ii

—az“log,x = x°.— + 2x.log, @
dx x

2x log, x.

Q2.a.iii

r +

d sinx  (v+4)cosx —sinrx1
dex+4 (x +4)? -
(x+4)cosz —sinx
(x 4+ 4)?
Q2.b
—145 4+8
The midpoint is= M( 2+ , —; ) =
M(2,6).
The line is therefore,
1
y—6= —5(33 72)
= 2y+12=0-2
Sr+2y—14 =0
Q2.c
Q2.c.i
dx
/ =In|z+5]+c
T+
Q2.c.ii
/12 /12 tan ™
/ o 3md — {tan Sx] _ tanf
A 3 |, 3
0— 1
=3

Question 3

Q3.a
Q3.a.i The gradient of BC is mpc =
b—3
10~ 2. The gradient of AD is 2 since

the equation of the line is y = 2x — 1 and
the coefficient of x is the gradient.

So BC' || AD and hence ABCD is a trapez-
ium as two sides are parallel.

Q3.a.ii

D lies on the line 2z — y — 1 = 0 so when
y=952r—5—-1=0 — 20 =6 =
x = 3, and hence D(3,5).
Q3.a.iii

[BO| = /(5-3)+(1-0)* =

441
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/5 units.
Q3.a.iv
Using the perpendicular distance formula

we have,
axy + by +c| |2(O)—(3) —1‘ 4
45
o)
Q3.a.v
Area 1><h><(+b) ! 4><(\/§+
T = — — — -
> ¢ 2" /5
V45) = 2(1 4 3) = 8 units.
Q3.b
Q3.b.i
1
4 og,(cosx) = X —sinz = —tanx .
cos
Q3.b.ii
/4
/ tanzdr = [—In(cosz)]}/! =
0
—1In(cosm/4) + In(cos0) = —In(1/V2) +

Inl=1Inv2.

Question 4
Q4.a

LY XR ZXRQ (Alternate angles are
equal in parallel lines XY || QR.)

ZYRX = ZXRQ (given).

. AXYR is isosceles (two equal base an-
gles).

Q4.b

Q4.b.i

H =50 x 1.2% = 215 mm.

Q4.b.ii

50 x 1.2" > 400

1.2" > 8

ninl.2 > In8

n>1In8/In1l.2

n>11.4

Son=12

Q4.c

Q4.c.i

Vertex is (0, 3).

Q4.c.ii

Solving 4a = 8 gives a = 2. So the focus is
(0,5).

Q4.c.iii

o = N w N a1 (o2}

543210123 a5
22 = 8(y — 3) where the focus is F(0,5)

and the vertex (0, 3)

Q4.c.iv
Area = / (z*/8 + 3)dx =
20— 2%/24]", = (8 — 64/24) — (-8 +
2
64/24) = 10-
3
Question 5
Q5.a
Given ¢y = 1 — 6sin3z. Then y = x +
2 cos 3x + ¢ and using the given point (0, 7)
we have 7 = 0 4+ 2cos0O + ¢, so that
¢ = 5. Updating our function we have
‘y:x+20083x+5
Q5.b
Q5.b.i
) 102 ..
Firstly, r = — = 2x. For a limiting sum

to exist we must have |r| < 1. Hence we
must solve |2z| < 1. This gives |z| < 0.5
and finally —0.5 < z < 0.5.

Q5.b.ii
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a 5)
Sy = = )
1—r 1 —2x
Now we must solve
5)
= 100
1 -2z .
1 -2z = —
100
2x = &
100
95 19
€T = —— = —
200 40
Q5.c
Q5.c.i

When s = 0, I = 6000. .. 6000 = Ae” and
so A = 6000 lux.

Q5.c.ii
1000 = 6000e 5%
o6k :1

—6k =In(1/6) =Inl —In6 = —1In6

Q5.c.iii
dTl’ ks
= —Ake"s

In6
= —6000 x B8 x e 6

= —1000 X In6 x %
_ ~10001n6
6

= 299 correct to nearest whole

Question 6
Q6.a

Firstly —7n <z <7 = —7/3<z/3<
/3.

2sin” £ =1

Sin2§ = 0.5

sin€ = £1/v/2.
Related angle is /4.
—m /4, /4.

cox = —3m/4,3m /4.

Hence z/3 =

Q6.b

Q6.b.i

When ¢t =0, v =20 ms™'.
Q6.b.ii

Q6.b.iii

Q6.b.iv
0

8—4

= 1493.3| m.
Q6.c

6
74 :7T/ y2dx
3 2
_7T/6 > dx
\e 3 T — 2
:257r/ (x —2) % dx
3

Velocity equals zero when ¢t = 10 seconds.

Acceleration is zero when t = 6 seconds.

Distance travelled = 4% (f(0)+4f(2)+ f(4)

SR (F(4) 4 47(6) #FE) = 2 20 +4(50) +7

= 207
1
—9 1— =
5% 4)

_ Tom

4
Question 7
Q7.a

Inx — i =2

Inz
(Inz)?—3 =2Inz

(Inz)> —=2Inz—3 =0
(lnz+1)(Inz—3) =0
SIlnx=-1 or Inz =3
5 1
r=e, -
Q7.b
Q7.b.i
0 1
We have 0 < 27 and — = Om/3
2 2mr
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10 o0
iU and so. Q8.a.ii
,
10
3—” <o = r>5/3
r
Q’Qb " 107/3 Tbe function .is even if f(—z) = f(x) for all
5 = x inthe domain.
mr 2mr Sr(4)  20r
A =20 210 units?
3 3
Q7.c
Q7.c.i Start, f(—x) = (—z)'=8(=2)? = 21822 =
: X 5 =5 f(x) (since a negative number raised to an
/ even power is positive). Hence f(z) is even.

1 2
3

G %
2 X 4 The first derivative is f'(x) = 42° — 162 =
/ 4z(z* — 4). For stat points solve f'(x) = 0.
1 2 X So solve 4z(z* —4) = 0. This gives x =
3 / 0,242 and so the coordinates of the station-
G % aQ 22_7 ary points are; (—2, —16), (0,0), (2, —16).
\ 1_ 3
3 Gg=35
P(G) = o7 T o7 f"(0) = =16 < 0 = concave down S0
Q7.c.iii its a maximum. f”(£2) = 12 x 2?2 — 16 =
P(3 games) = 44+24+4+2 N E _ % 32 > (0 = concave up so its a min. Con-
27 219 cluding, (—2,—16), (2, —16) are both mini-
Question 8 mum turning points, and (0,0) is a maxi-
Q8.a mum turning point.
Q8.a.i

Solving f(x) = 0 gives

zt — 822 =0
2?(2? =8) =0
Hence z = 0 or x = +v/8 = +2v/2. The
corresponding coordinates are then found
tobe (0,0), (—2v2,0), (2v/2,0). The graph follows,

Q8.a.iv
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KN
o

-11
-12
-13
-14
-15
-16

© o N & A b Nk o Rk N oW

Q8.b

Q8.b.i

AB = CD (ABCD is a parallelogram)
EB = AB (ABCD is a square)
.. CD = ED as required.

Q8.b.ii

LDCB =m—/ZABC

(Cointerior angles in || lines AB ||
CD are supp.)

/EBH =27 —7/2—-7/2—-ZABC
(Angles in a revolution, and given
that ZABE = ZCBH = 1/2.)

=7—/LABC
/DCB =/EB
AB = DC

(Opposite sides of a parallelogram.)
EB = AB (ABEF is a square.)
..EB = DC
BH = BC (BCGH is a square.)
AEBH = ADCB (SAS)
Hence BD = FH (Matching sides in con-
gruent triangles).

Question 9
Q9.a

Q9.a.i

0.15% = 0.0225.
Q9.a.ii

0.85 x 0.20 =0.17
Q9.b

6
Firstly 6% p.a. = E% per month = 0.5%

per month = 0.005 per month (as a deci-
mal)
Q9.b.i

Ay = 100000 x 1.005 — M
As = 100000 x 1.0052 — M x 1.005 — M
As = 100000 x 1.005% — M x 1.005%2 — M x 1.005 — M

A, =100000 x 1.005" — M (1 + 1.005 + - - - + 1.0057 1)

1.005™ —1
0.005

A, =100000 x 1.005" — M

Q9.b.ii
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We are given that A4y = 0 and so we
solve the following, for M,

1.005'44 — 1
0 = 100000 x 1.005'* — M
% 0.005
100000 x 1.0054 x 0.005
M =
1.005144 — 1
M =$975.85
Q9.c
f'(x) = k0* — 2?)
Q9.c.i

f'(x) = kb*x — ka3 /3+ c and since f'(—b) =
—f'(b) then we have kb*(—b) — k(—b)3/3 +
c=—kbP +kb¥/3—c = c=0.

o fl(z) = k(b*x — 23 /3) as required.
Q9.c.ii

Integrating, f(z) = k(b*2%/2 —at/12) + ¢

and f(b) =0 = k('/2=01/12) +c =
0 = c= —5kb'/4.

1242 4
Updating we have, f(z) = k (Tx _ %) _
kb kb
ST. Hence f(0) = —5T,
4
.. the beam is —— units below the z-axis
at ©r = 0.
Question 10
Q10.a

Y :loge(x_z)
e =x—2

r =eY 42
Inb
Area = / 7T— (e’ +2)dy
Oln5
= / 5 —eldy
0 Inb
=[5y — ey]o
= (5Inb— )= (5% 0— €
=5Ilnb—-5+1
—5Inb -4
Q10.b
Q10.b.i

Let H and h be the perpendicular distances
from O to M P, K.J respectively.

Then sina = h/x = h = zsinaw
sinao=H/(l—z) = H=(l—2)sina.

Area =3.s.x.sina+ %@ X (I — z)sina
= issina (z + (I — 2)*/x)
5 2412 2gl 442
= $sin o (T2l
_ S 222 +12— 21
= Ssina %)
= 5sina 2x+§—2l>
_ ; 12
= ssina SU—Z—F%)
as required.
Q10.b.ii
_ : 12
A —ssma<x—l+%)
dA _
o = ssin <1 — 125; 2) = (0 for stat points
x
1 =1%/(22?)
2 =1?/2
r =1/V2

and this corresponds to a minimum
value as A” = ssina(202273/2) > 0

Q10.b.iii

MP = s(i — ) /a = s(l = YV (/D) =
sV2(1 = 1/v/2) = s(V2 - 1)

The End

www.hansendata.com.au



