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Question 1, (3)
Mid-point of PQ = (1, 2)

Lets = (1,2)
6—2_2
mRS_3 1

Using y — b = m(x — a) with (1, 2) gives
y—2=2(x—-1)

y—2=2x—-2

y = 2x

Question 2, (3)
() =zx—4
g(x) = CRa

y_Sx

5y =x—20
x =5y + 20
g 1(x) =5x+ 20

Question 3, (3)
h(x) = 3 cos(2x)
h'(x) = —6sin(2x)

h' (%) = —6sin (2 x %)

= —65sin (g)

=—6xL=-3y3

2
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Question 4, (4)
x2+y2—12x—6y—23=0

Circle centre = (6, 3)

Let C = (6,3)
3-(=5) 8
L e
1
Mperp = 4

Using y — b = m(x — a) with (8,—=5) gives

1
y=(=5)=7(~-8)
4y +20=x—8
4y =x+ 12

s
y =X

Question 5, (1) (1)
a)4:1

b) 2 of (9 — 4)

Question 6, (3)
1
10g5 250 — §log5 8
1
= logs 250 — log; 83
= logs 250 — logs 2

250
= 10g57 =log; 125 =3
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Question 7, (1) (3) (4)
a) (0,5)

b)y =x3—-3x%24+2x+5
L = 3x% — 6x +2
dx
Megn = 3(0)% — 6(0) + 2

=2
y=2x+5

)2x+5=x3—3x2+2x+5
x3-3x2=0
x*(x—=3)=0

x=0,x=3

Whenx =3,y=(2x3)+5
=11

Q =(3,11)

Question 8, (2)
y—V3x+5=0
y=vV3x-5
Gradient = V3
So,tan @ = V3

6 = 60° from exact values

Question 9, (1) (2)

a)BC=—t+u=u—t

b) MD = MC + CA + AD
=%ﬁ+ﬁ+ﬁ
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Question 10, (4)

d
= 6x? —3x + 4
dx

J6x2—3x+4dx

3
=2x3—§x2+4x+c

So,y=2x3—§x2+4x+c

Substitute x = 2,y = 14 to give
3
14 = 2(2%) - 5(22) +4(2)+c

Rearrange to give

c=—-4%

So,y = 2x3 —%xz +4x — 4

Question 11, (2) (3)

a)y=1-log;x
y=-—log;x+1

The original graph needs to be reflected in the x-axis and moved up 1 unit

b) 1 —log; x = log; x

1=2logszx
1

log3x=5

1

3z2=x

X =+x
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Question 12, (1) (3)

b) [2a+b| =62+ (-3)2+ (4 +p)2 =7
36 +9+16+8p+p? =49
p*+8p+12=0
p+6)p+2)=0
p=—-6p=-2

Question 13, (3) (1) (3)

a) i) sin(2x) = 2sinx cos x

Lyl 2
—xmxm

47

11

ii) cos(2x) = 1 — 2sin®x

1 _ 9722
_1 2(m)
4
=1-2()
_1_£

b) sin(3x) = sin(2x + x)
= sin(2x) cos x + cos(2x) sin x

A WT T 3 2
=(Crem)tGrD

28 L 6 _ _34
11Y11  11V/11 1111
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Question 14, (5)

9 2
dx = f (2x +9) 3dx
-4

° 1
L Y (@2x +9)2

1
(2x +9)3

=[1

E.X'Z

124

= 2 (2x +9)512,

(e)-¢()

_9_3
T2 2
6
T2
=3
Question 15, (5)
Since (x + 4) is a factor, x = —4 is aroot

Since x = 2 is arepeated root, (x — 2) is a repeated factor
So, the equation of the function can be written f(x) = k(x + 4)(x — 2)(x — 2)
Since f'(—2) = 0, the graph has a stationary point at x = —2

Considering all of the above information and assuming a k value (which cannot be

determined from the information) a possible graph is:
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Question 1, (4)
3
f3+2x—x2dx
-1
2 1 3713
=[3x + x —§x]_1

=(9+9—9)—(—3+1+%)

Area = 10.67 units?

Question 2, (1) (4)
a)u-v=7+32-15=24

b) [u| =vI+16+9 = V26
|v| = V49 + 64 + 25 = V138

24

cosf = NGRS
— -1, 24

0 = cos (mm
= 66.38°

Question 3, (3)

flx)=x3-7x—6

f'(x) =3x2-7

f'(2) = 5.Since f'(2) > 0, the function is increasing
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Question 4, (3)

—3x2—6x+7=-3(x*>+2x)+7
=-3[(x+1)*-1]+7
=-3x+1)*+3+7
=-3(x+1)2+10

Question 5, (3) (2) (2)
a) Mid-point PQ = (6,1)
_4+2 6

Mpg =35~ 5= 1

SO, mp1 = 1

y—b=m(x—a)

y—1l=x—-6
y=x-—5

b) 3y +x =25
3y=25—x
y=x-—5
3y=3x—-15
Equating gives
3x —15=25—-x
4x = 40
x =10

Whenx =10,y =10—-5=15

So, C = (10,5)
) C = (10,5)
P=(34)
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Distance = /(10 — 3)2 + (5 — 4)2
=+/50

(x —10)2+ (y —5)2 =50

Question 6, (2) (1) (6)
a) i) f(g(x)) = 3 + cos(2x)
ii) g(f(x)) = 2(3 + cos x)
=6+2cosx

b) 3+ cos(2x) = 6+ 2cosx
cos(2x) —2cosx—3 =0
2cos®x—1—2cosx—3=0
2cos?x —2cosx—4=0
cos?’x —cosx—2=0

(cosx —2)(cosx+1) =0

cosx—2=0
cosx =2

No solutions

cosx+1=0
cosx = —1

X =T

Question 7, (2) (2) (1) (3) (1)

a)i)
2 2 -3 -3 2
4 2 -2
2 1 -1 0

Zero remainder shows that (x — 2) is a factor
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i) 2x3 —3x2—-3x+2=(x—-2)2x2+x—1)
=(x-2)2x-1D(x+1)

b) us =2a -3

u6=au5—1
=a(2a—3)—-1
=2a*—-3a-1

U, = aug — 1
=a(a*—-3a-1)—-1

=2a*>-3a’—-a—1

c)Ji)2a—3=2a%®—-3a’-a-1
2a3—-3a?-3a+2=0
From a) ii) we have
(a—2)2a-1(a+1)=0
1

a=-1,-,2
2

But since thereisalimit, -1 <a<1

1
So,a =-
2

Question 8, (4) (1) (2)
a) 2cosx —sinx = k cos(x — a)
=k cos x cosa + ksinx sina

= kcosacosx + ksinasinx
2=kcosa

—1 =ksina
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k=+(-1)2+22=+5

. 1
ana = -5

1
tan™! (E) = 26.4°

From CAST a = 360 — 26.4 = 333.6°

2cosx —sinx = \/gcos(x —333.6)°

b) i) 6 cos x — 3 sinx = 3(2 cosx — sinx)

= 3v/5cos(x — 333.6)°
Considering the graph of this function gives a minimum value of —3v/5

ii) 3v/5 cos(x — 333.6)° = —3/5
cos(x —333.6)°=—1
x —333.6 = 180
x =180 + 333.6 = 513.4
x = 513.4 — 360 = 153.4°

Question 9, (6)
128
P(X) =2x+ T

=2x+128x71

128
P,(X) =2 - 12896_2 =2 -
X

For minimum values, P'(x) = 0

128
_x_2=0
2x2—-128=0

x% = 64
x=-8x=8
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Discard x = —8 since x cannot be negative
X 1 8 10
P'(x) - 0 +

Shape \ L /

Substitute x = 8 to give

P(x)=(2x8)+%

=16+16
= 32

Question 10, (4)
x2+(m-3)x+m=0

a=1b=m-3,c=m

b? —4ac = (m —3)% —4(1)(m)
=m?—6m+9—4m

=m?—-—10m+9

Since there are two roots, b> — 4ac > 0

m?*—10m+9 >0

m-9)(m-1)>0

Consider the roots of m? — 10m + 9 whichareatm =1,m =9
Consider the graph of m? — 10m + 9 giving

m<1lm>9
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Question 11, (4) (2)

a) P = 100(1 — e~ %)
50 = 100(1 — e~*%)

05=1—e K

ekt =0.5

log, e3* =log, 0.5

3k =In0.5
In0.5

k=3

k=-0.231

b) P = 100(1 — e~0231%)
= 100(1 — e~0231%5)
=100 — 100e~115°
=100 —-31.51
= 68.49
= 68.5

Question 12, (1) (1) (2) (2) (1)
a)i) (13,—4)

ii)x2+y2+14x—22y +c=0
Substitute (13, —4) to give
132 + (—4)> +14(13) = 22(-4)+c =0
Simplify to give ¢ = —455

b) i) C; radius = 10
C, x*+y?+14x — 22y — 455 =0

Radius = V72 + 112 + 455
=25

Ratio = 15:10
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ii) C; centre = (13,—4)
C, centre = (—=7,11)

(-7,11)

(13,-4)

Using the stepping out technique:

For the x co-ordinate,% x20=12,—-7+12=5
For the y co-ordinate,% x15=9,11-9=2
P =(5,2)

c) Radius = 25+ 15 =40
Centre = (5, 2)

(x —5)%+ (y — 2)? = 407
(x —5)2+ (y — 2)? = 1600
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