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1. Given T(-2,0) and the diagram we can deduce

m= tan(eo)
m= tan(600) = \/3

Hence equation is T(-2,0) /60"

y —b=m(x—a)
y —0=\B[x—(-2)]

y= \/f_’:x—i- 2\/3

2 Give the two congruent circles in the diagram and the equations:

x2+y2+6x+4y—12:0
X+ y’ —6x— 12y +20= 0

(@) To find P we first find the centre of each circle
Xy +6x+4dy—12=0 Centre (—g,—f) = (-3,-2)

X +y* —6x— 12y + 20= 0 Centre (—g,—f) = (3,6)

Since circles are congruent P lies half-way between the centres.

-3+3 2+6
p=| =222 =212 - (0,2
2 2

(b)  Finding the length of AB we have.
Distance formula = \/(Xz - X1)2 + (y2 - y1)2

AB =L [3 - (-3)> + [6 - (-2)1*] = {36+ 64= {T00= 10
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+ D
3. Given the pyramid and e
A=(12,0,00 B=(126,00 D=(6,3,9)
C B
F divides DB in the ratio 2:1
0 iy *
(a) First, find BF
6 12 -6 -2
BF= 1BD= 4| 3| -| 6 ||=1| 3 |=| -1
3 3
9 0 9 3
12 12 12 ) 10
e e
OF=0OA+AB+BF=| 0 |+|| 6 |[-] 0 ||+|-1|=]| 5
0 3 3
Hence F = (10,5,3)
(b)  AF in component form is
12 12 -2 -2
- — >
AF = AB + BF = 6 — 0 +|-11= 5
0 3 3
4, Given the functions f(x)=3x-1 gX=xX+7

(@)  Finding h(x) we have h(x) = g(f(x) = 3x— 1)*> + 7
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(b) (i)  Minimum turning point for y = h(x) happens when

Gx-1D*=z0  3x-1=0 3x=1 x= y=7

1

3
) 1

Hence coordinates are (5,7)

(b) (“) Range Of The fUhC'l'IOh h IS 7<h (The values that the y coordinate can take)

5. Differentiating the function:  y= (1 + 2sin)*
j—y = 4-(1 + 2sin(x)°-(2cos(x)) = 8cos (%) (1 + 2sin(x))’
X
6. Given: Un+1=kUp*5
(@) For a sequence with the limit of 4 we require k to be
4=k4+5

: 4-5 -1
Rearranging we getk= =
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(b)

(i)

(if)

Given a sequence satisfies the recurrence relation

Un+1=mUn+5 UO: 3

Expressing u,and u,in tferms of (m) we have

Ulzmq)+5: 3m+ 5

Uy= m(3m+5) + 5= 300 + Sm+ 5

The value of (m) which produces no limit for u, =7

We have

3l + Sm+ 5= 7 3+ 5Sm—2=0 (3m- 1)(m+2) = 0
1

m=- and m=-2

3

For a limit the magnitude of (m) must be less than 1

Hence value for no limit is m= -2
-!Il- F ]
7. Given the function: f(x = log,(x— a)
(@) From the graph we have an ¥
a=4 //D/_>
g
1=log,(9-4) b=>5 [‘:5.':')

Since logy(5) =1
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(b)  The domain of fis: 4<x

8. Given: f(x) = 2X —7¢ + 9

(@) If(x-3)isafactor then by synthetic division we should have no

remainder.
312171019
6 -3]-9
21-11-3|0

Hence we have
x—3)(2¢ - x-3)

Factorising fully we get  (x-3)(2x-3)(x+ 1)

(b)  For coordinates at the x-axis we have y = 0.

(x=3)(2x=3)(x+ 1) = 0 x=3 ng x= -1
Coordinates are (3,0 G,o} (-1,0)

For coordinates at the y-axis we have x = 0.

(0-3)(20-3)(0+ 1)=9 Coordinates are (0,9
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(c)

To find greatest and least value between 2 <x<2

We differentiate the function first to find the stationary points and
then equate to O.

f(x)=2¢ -7 + 9 d ¢ (6@ - 140 = 2x3x-7) = 0

dx

7
x=0 and x= g (Note this value is outside range)

We can either construct a nature table or differentiate again to find
nature of stationary points.

j—(6x2 - 14x) = 1%— 14 For x=o0 120 - 14= -2
X

Hence x= 0is maximum pt

Greatest value in the interval is: f(0)=2x 0 —7x 0 +9=9
Least value occurs at either x =-2 or x=2:

X=-2 f(-2) = 2 (-2)* -7(-2)*+9 = -35

Xz=2 f(2)=2(2)®-7(2)*+9=-3

So least value occurs at x = -2 and is -35
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Sketch shown below

1
b
}\
[
3

f 3
f T
2% -Tx +9 7 13
———— _.If e i
}r o
'r L
| 33
A
X
. . 7 T
9. leen- cos2x = — 0<x<— Note we are only interested in values in the first quadrant.
. .. . 7
To find cosx we use trig identity cos2x = 2c0sx— 1 = T
2 7 32 2 32 16 16 4
2c08 ' x= — + 1= — CoS X= — = — coS X= [— = —
25 25 50 25 25 5
. . . . 7
To find sinxwe use trig identity cos2x = 1 — 2sin’x = T
.2 7 18 .2 18 9 . 9 3
2sin"x=1-— = — sin"Xx= — = — sinX= [— = —
25 25 50 25 25 5
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10.  Given: sin(x) —+3cos(x)
(@) To put into the format y = k'sin(x—a) k>0 0<a<o2rn
Comparing with the frig. identity

k-sin(x — a) = k-sin(x)-cos(a) — k-cos (x)-sin(a)

sin(x) — \/3 cos (x) = k-sin(x)-cos (a) — k-cos (x)-sin(a)

We get k-cos (a) = 1 k-sin(a) = 3

Squaring each side dividing both sides

and adding we get we get

(k-cos(a))” + (ksin(a))’ = 12 + (\B) ksin@ _ tan(a) = i
k-cos(a) 1

kz-(cos (a)2 + sin(a)2) =17+ (\ﬁ)z a’= tan_l(\ﬁ) =60° = g

k2 = 12 + (\/3)2

k=+4=2

Hence we have

Question 10 (a)

y =2 sin(x— 600)

sin(x-de Q—-ﬁ coy(x-deg 3

— \
2-sin(x-de g-60-de 9 1 AN
. 72 144 216 WS 360
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(b)  Tosketch y=34+ (sin(® —yBeos(x) 0<x<2n

We use part (a) to help us sketch function

The function can be rewritten as

y =3+ (sin(x) —\Boos(x) = 3 + 2.sinlx— 60°)

We can now use the steps for sketch the graph using the basic sine graph.

-60°  Shifts basic sine graph to the right by 60°
2 Stretch’s the graph in the y-axis direction by a factor of 2
3 Moves graph up by a factor of 3

Cuts x-axis at y = O, since there is no solution to

x= sin_l(%3) +60°  Graph does not cut x-axis

Max value occurs at (150",5) (008 + 60°,3 + )

In radians (%n,Sj

Mini value occurs at (33o°, 1) (27¢° + 60°,3 — )

In radians (%n, 1)
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Cuts y-axisat x =0

y:3+2-sin(0—60°):3+§: 1.3

At x= 360 y=1.3

Sketch is shown below

Question 10 (b)
3+sin(x-de Q—ﬁ coy(x-deg

T 1T AN

3+2-sin(x-de g-60-de 9 3

<
/

0 60 120 180 240 300 360

Q11. (a) Given the diagram and centre (t,0) t >0

radius = 2 Y t Y = 2X
Equation of the circle is
x-t)’+y' =4
[ w0
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(b)  Exact value of 1 such that line is a tangent to the circle is:
-t +y' =4
subiny=2x  (x—t)>+ (207 =4
expanding X xt+ P+ Al =4
rearranging 5¢ —2tx+ 2 —4=0
Using the discriminant b - 4ac = 0
(-2t)* - 4(5)(t2 —4)-0
4% — 20 + 80= 0
~167 = —80

t2: _—802
-16

t=+5,—5
Since 1>0 we pick the positive solution

t:\/g
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