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Question 1, (3)

m=tan30° = —

V3

The y-intercept is at 4 giving

1
=—=x+4
N

Question 2, (1) (1) (2)
a)u, = %ul + 12

= 2(20) + 12

=16

b) i) Since -1 <= < 1

oy T 12
ii) L1m1t=1 T

Question 3, (2)

y = (5x% + 3)7

d

2= 7(5x* +3)° x 10x

= 70x(5x? + 3)°
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Question 4, (2)

. 5
PQ = < 10)
-10

R=(—6+21+42—4)
R = (—4,5,-2)

Question 5, (3)
h(x) =2x3 -7
y=2x3-7
y—7=2x3

-7
=27

So, ™) = *[5

Question 6, (3) (1) (1)

a) Using Pythagoras gives the missing side:
/(x/ﬁ)z -12=2

i) sin2p = 2sinp cosp

=2 ><i><i
o NERARE

4
5
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ii) cos 2p = 2cos?p — 1

2
== 2(\/_5)2 - 1

b) sin4p = 2sin 2p cos 2p
=2x2x3
575

24
T 25

Question 7, (4)

Substitute y = 2x into x? + y? — 14x — 8y + 45 = 0 to give
x2+ (2x)? —14x —8(2x) +45 =0

x?+4x? —14x—16x+45=0

5x2—30x+45=0

x*?—6x+9=0

(x—3)(x-3)=0

x=3

y=2(3)=6

So, the point of contact is (3, 6).

Question 8, (4)

x*+(m—-4)x+(2m-3)=0
a=1,b=m-—4c=2m—-—3

Since there are no real roots b — 4ac < 0 giving

b? —4ac=(m—-4)>-4(1)2m—-3)<0
m?—8m+16—-8m+12<0

m? —16m + 28 <0

(x—=2)(x—14)<0

Sketch a parabola with root points at x = 2 and x = 14

Use the parabola to determine the range of valuesas 2 < x < 14
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Question 9, (3)

log, 5 + log, 80 — 2log, 10
= log,(5 x 80) —log, 102
= log, 400 —log, 100

g 400
~ %a70g0

= log, 4

Question 10, (2) (4)

a)
1 2 3 —4 —3 2
2 5 1 -2
2 5 1 -2 0

Since the remainder is zero (x — 1) is a factor.

b) 2x* + 3x3 — 4x% —3x + 2
=(x—-12x3+5x>+x—2)

We have to use synthetic division to factorise 2x3 + 5x2 + x — 2

-1 2 5 1 -2
-2 -3 2
2 3 -2

S0,2x3 +5x2+x—2=(x+1)(2x%> +3x — 2)

Note that 2x2 + 3x — 2 does not factorise

So,2x* +3x3 —4x? —3x+2=(x—1)(2x3 +5x? + x — 2)
=(x—-1Dx+1)2x%*+3x—2)
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Question 11, (4) (3)
a) cos x +V3sinx = k cos(x — a)
= kcosxcosa + ksinxsina

=k cosacosx + ksinasinx

kcosa=1andksina =3

k= (124 (V3)2 =2

tana=?=\/§

Using CAST a = 60°
So, cos x + V3 sinx = 2 cos(x — 60)°

b) cos x + V3 sinx = 2 cos(x — 60)°
So, we have to sketch the graph of y = 2 cos(x — 60)°

u,
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Question 12, (4)
1
flx)=123x = 12x3

flo0) =4x27 =

IS

Question 13, (4) (4)
a) Midpoint of PQ = (5, 6)

. —10-2_8
PQ ™ 46 T 27

1
Mperp = 3

Usingy — b = m(x — a) with (5, 6) gives
1
y—6=7(x—5)

4y — 24 =x—5
4y =x+ 19

1 19
y=,x+

b) The midpoint of QR is (9, 2) so the circle centre has x co-ordinate 9.
Since the circle centre lies on the line from a) we can find the y coordinate:
y=30+75
y=ita
y =

So, the circle centre is (9, 7).
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Use the distance formula with points (4,10) and (9, 7) to calculate the radius:

r=4(10—-7)%+ (4 —9)2
=+/9 + 25
=34

So, the circle equation is (x — 9)% + is (y — 7)? = (V34)?
(x—9)?%+is(y—7)? =34
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Question 1, (3) (3) (2)
a) Midpoint of AC = (4, 4). Let this point be M.

_4-(=6) _
MBM —4_(_1) —_ 2

Usingy — b = m(x — a) with (4,4) gives
y—4=2(x—-4)

y—4=2x—-38
y=2x—4
_0-(=6) _1
b) Mpc = 11-(-1) 2
Mperp=_2

Usingy — b = m(x — a) with (11, 0) gives
y—0=-2(x—-11)
y=—2x+122

c) Equate the line equations to give
2x—4=—-2x+122
4x = 26
13

X =—
2

Substitute x = ? intoy = 2x — 4 to give
13
y=2(3)—4
=9

So, the point of intersection is (?, 9)
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Question 2, (5)

8 -3
y:x—3:8x
dy —24
a:—24x4: 2

24 24 3
=" 16 2

Whenx=2,y=2%=1

Using y — b = m(x — a) with (2, 1) gives
y-1=->@x-2)
2
2y —2=-3(x—-2)
2y—2=-3x+6

2y =—-3x+8

= lxta
y=—5x

Question 3, (2) (1) (4)
a) ED = (—;4) and EF = C};)

b)i)ED-EF =2 —4+ 18 = 16

i) | ED| = /12 + (—4)2 + 62 = V53
|EF| =V22+ 12+ 32 =14

16
V53 V14

16
V5314

cosO =

0= cos‘l( ) = 54°
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a) The transformation y = f(x — 4) + 2 adds 4 to the x co-ordinates and 2 to the y.
So (—1,3) becomes (3,5)

Question 4, (2) (3)

b)

Question 5, (3)

T

j7sin S5x dx
0

1 n
= [—gcos 5x]]
1 5t 1
=—gcos— - (—§c050)
1 5Sm 1
= —§C057+§COSO

= 0.3246

Question 6, (5)
y = ax?
logs y = logs ax?
logs vy = logs a + logs x?
logs y = logs a + blogs x

logs ¥y = blogs x +logs a
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10— (-2)

=3.S0,b =3
4-0

The y-interceptis at —2 so

logsa = -2
a=5"2
T 5
S
T 25

Question 7, (5)

2
f (6 +4x —2x?%) — (x3 — 6x% + 11x) dx
0

2
=j —x3 4+ 4x2 - 7x+ 6dx
0

1 4 7
= [—Zx4 + §x3 —Exz + 6x]3

1 4 7 14
=7 +3@° -7@*+6(2) - 0=~

. 14 .
So, the area is = units?

Question 8, (2) (2)

a) f(g(0) = flx+1)
=2(x+1)*2-18
=2(x*+2x+1)—18
=2x*+4x+2-18
=2x%+4x— 16

1 1
flg(x)  2x2+4x—1

b)

The function is undefined where the denominator, 2x? + 4x — 16, equals zero.
2x2+4x—-16=0

x2+2x—8=0

x+4)(x—2)=0

x=—4x=2
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Question 9, (4) (2)

a)y=§x3—x2—3x+1

d
2 =x2-2x-3
dx

For stationary points Z—z = 0 giving
x2—=2x-3=0

x—3)x+1)=0

x=3,x=-1

Whenx =3,y =-(3)° =32 -3(3) +1 =8

Whenx = -1,y = - (-1)* - (-1)? = 3(-1) + 1 =§

So, the stationary points are (3, —8) and (—1,2)

b) When x = 6,y = 2(6)* — 67 — 3(6) + 1 = 19

So, the greatest value in the range is 19 and the least value is —8.

Question 10, (2) (2)
a) Centreis (—9,1)
Radius = /92 + (—1)2 — (—8) =90 = 3V10

b) Use the distance formula with the centre point of each circle to give
d=.(-=6—-(=9)2+ (0 —1)2
=v9+1
=10

The radius of C, equals the radius of C; — V10 giving
radius of C, = 3v/10 — V10 = 2v/10

Using (x — a)? + (y — b)? = r? gives
(x = (=6))* + (y — 0)* = (2v/10)?
(x +6)>+y% =40
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Question 11, (1) (4)

a) N = 6.8 ekt
Substitute t = 0 to give
N =68¢"" =68

So, there are 6.8 million cars.

b) For 2030 the t value is 10. Substitute this and 125 into the equation to give

125 = 6.8 e10%
e 10k — 125
68
Inelok —p 228
68
10k = In22
68
k = lnE =10
68
= 0.061

Question 12, (5)

2sin2x — sin®x =0
2(2sinx cosx) — sin®x = 0
4 sinx cos x — sin®x = 0
sinx(4cosx —sinx) =0

sinx = 0and 4cosx —sinx =0

sinx =0

x = 0,180° (note 360° is not allowed in the range of values)

4 cosx —sinx =0
4 cosx = sinx

sin x

= =tanx
COSs x

tan~1(4) = 75.96°
So,x = 75.96° and x = 180 + 75.96 = 255.96°
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Question 13, (3)
From the root points x = —1,x = 3 and x = 5 we have

fx) =k(x—3)?(x+1)(x - 5)

Substitute the point (0, —9) to give
—9=k(0—-3)%(0+1)(0-5)
=9 =k(9)D)(-5)

—9 = —45k
L= 9 1
T 45 5

So, (%) = £ (x = 3)*(x + 1)(x — 5)
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