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Question 1, (3)
Sx+2y=7
2y = —=5x+7

5,7
Y= XT3

. . -5
So, the gradient is -

The perpendicular gradient is %

Using y — b = m(x — a) with (—1, 6) gives

2
y—6=§(x—(—1))

2
y—6=§(x+1)

5y —30=2x+2
S5y =2x + 32

_2 32
Y =54

Question 2, (3)
2log; 6 —log; 4
= log; 62 — logs 4

= log; 36 —log; 4

_1 36
= 10g; 4

= log3 9
=2
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Question 3, (3)
h(x) =4+ éx

.
y=4d+gx

Swap x and y

.
y=d+gx

3y=12+x
x=3y—12
So,h™1(x) =3x—12

Question 4, (3)

y =Vx3—2x71
3

y=x2—2x"1
dy 31
—_ = —x2 -2
I 2x + 2x
dy 3 1 2
L = —_ 52 i
dx Zx +x2

Question 5, (3)

- iy . . . . IT Tl.' s
Angle in positive direction of x-axis is P

Gradient = tang ==

Using y — b = m(x — a) with (-2, 0) gives
1

y—0—v§@—m—m>
1

y—0=\/—§(x+2)

_ L2

NN
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Question 6, (4)

2 1
f (10 —3x) 2dx
-5

10-3 %
- (R

2
= [~ (10— 3022,
= [-5 a0~ 37| - [~ 10 - 3¢-5))¢]
=[-5v1] - [-5779
_ 4 10

3+3
=2

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

a)i)sinr = %
oy 3
ii) sing = =

b) sin(q —r) = sinqcosr —cosgsinr

= () (@) - (R

9 2
T V130 /130
7
V130

Question 8, (4)

loge x + logg(x +5) =2
=loggx (x +5) =2

= loge(x? + 5x) = 2

Rearrange as an exponential to give
x% + 5x = 62

x2+5x—36=0
x+9)x—-4)=0
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x+9=0andx—4=0
x=—-9andx =4

Since x > 0 the solution is x = 4

Question 9, (5)

cos2x =5cosx — 3
2cos®x —1=5cosx — 3
2cos?’x —5cosx+2 =0

(2cosx —1)(cosx —2) =0

2cosx—1=0 cosx—2=0
cosx = % cosx =2
cos™t G) = 30° No solutions

From CAST x = 360° — 30° = 330°
So, x = 30°,330°

Question 10, (3) (1)
a)
V

= 27 () + 1
0,7) ¥

(4,1)

/ 0 X

b) (0,3),(8,0)
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Question 11, (3)

2x% 4+ 12x + 23

= 2[x% + 6x] + 23
=2[(x +3)*—9] + 23
=2(x+3)?2—-18+ 23
=2(x+3)*2+5

Question 12, (3)

f(x) = 4sin(3x — g)
f'(x) =12 cos(3x —g)
(%) = 12c0s3(2) — )
6 6~ 3
T T
=12 cos(E — 5)
s
=12 cos(g)

=12 -8
2

=6V3

Question 13, (2) (3) (1)

a) i)
-2 1 -2 -20 -24
-2 8 24
1 -4 -12 0

Since the remainder is 0, (x + 2) is a factor of f(x).

ii) f(x) =0
x3—2x2-20x—24=0
Using the synthetic division table quotient gives
(x+2)(x?—4x—12) =0
x+2)(x—6)(x+2)=0

x=-2,x=6
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b) k = 3 since the stationary point on the graph of y = f(x) is at (—2,0) and so has

been moved by ‘3’ units to the right.

Question 14, (2) (2) (2)
a) i) Centre is (7,—5). Radius is v100 = 10.

ii) Using the distance formula with points (—2,7) and (7, —5) gives
d=.(7-(-5)%+(-2-7)2
d = /(12)% + (=9)?

d =+/144 + 81
d =225
d=15

Since the distance between the points is greater than the radius of the circle, the

Point P must lie outside the circle.

b) One point of intersection means that the distance between the circle centres is

equal to the sum of the circle radii.

distance between the circle centres = sum of radii
15=10+7r

r=25

By considering the geometry a second solution exists by adding the diameter of C; to

the first solution, giving a second solution of 5 + 20 = 25.
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Question 1, (3) (3) (2)

—4-(-1D _ 3 _
2-(-1) 3 1

1

a) myp =

Mperp =
Using y — b = m(x — a) with (7, 3) gives
y—3=1(x—-7)

y—3=x-—7

y=x—4

b) The midpoint of ACis (3,1).
Using points (2, —4) and (3, 1) gives

-4 -1 -5
m= :—:5
2-3 -1

Using y — b = m(x — a) with (3, 1) gives
y—1=5x-3)

y—1=5x—-15

y=5x—-14

c) Equate the lines from parts a) and b) to give
x—4=5x—-14
—4x = —-10
x=25

Whenx =25,y =25—-4=-15

So, the point of intersection is (2.5, —1.5)
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Question 2, (3)
2x2—8x+ (4 —-p)=0
a=2,b=-8,c=4-p
b? — 4ac = (—8)?> — 4(2)(4 — p)
=64—32+8p
= 8p + 32

Since it is two real and distinct roots we have b? — 4ac > 0
8p+32>0

8p > —-32

p>—4

Question 3, (4) (3)
a)4sinx + 5cosx = ksin(x + a)
= ksinxcosa + kcosxsina
=k cos asinx + ksina cos x
Equating gives

kcosa=4and ksina =5
k = VAT 557 = AT

5
tana = -
4

a=tan"! (Z) — 0.896

So,4sinx + 5 cosx = V41 sin(x + 0.896)

b) 4sinx + 5cosx = 5.5
Using the result from part a) gives

V41 sin(x + 0.896) = 5.5

sin(x + 0.896) = %
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sin~1 (%51) —1.033

Using CAST we have m — 1.033 = 2.108

So,x + 0.896 = 1.033 and x + 0.896 = 2.108
Givingx = 0.137 and x = 1.212

Question 4, (4) (3)

a) f_21x3—5x2+2x+8dx
— [%4—5?x3+27962+8x]%
= [’1—4—%3+x2+8x]§
= (2;—%3)+22+8(2)>—(1;4—%13)+12+8(1))

_ 63

—

63 .
Area = — Square units.

b) We start by finding the shaded area underneath the x axis.

f24x3—5x2+2x+8dx
= [%4—5?9&+27ﬂ+8x]§
= [";—%3+x2+8x]‘2L
= (‘:—4—%3)+4+8(4)>—(§—%3)+22+8(2))

16

T3

16 .
Area = ~ Square units.

Total Area = % + 1623

— square units.
3 12
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Question 5, (2) (1) (4)

a)i) f(9(x)) = f(3x +5)
=Bx+5)?* -2
=9x%+ 15x + 15x + 25— 2
= 9x? + 30x + 23

i) g(f(x)) = g(x* — 2)
=3(kx%-2)+5
=3x2-1

b) f(g(x)) < g(f(x))
9x% 4+ 30x + 23 < 3x2 -1
6x2+30x+24<0
x2+5x+4<0
x+4)(x+1)<0

Consider the graphof y = (x + 4)(x + 1) toseethat —4 < x < —1

Question 6, (5)

dy 3
—=1—-—=1-3x"2
dx x? x

f1-3x2dx=x+3x"1+c

=x+3i+c
X

So,y=x+)3—c+c

Substitute (3, 6) to give

6 3

=3+§+C

6=3+1+c

c=2

y=x+§+2
X
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Question 7, (5)

y = kx"

logs y = logs(kx™)

logs ¥ = logs (k) + logs(x™)
logs y =n logs x + logs k

This is in the format of a straight line with gradient n and y-intercept log; k.

Using (0, 3) and (2, —1) the gradient of the line is

3-(-1) _ 4
0-2 -2

= -2

So,n=-2

From the graph the y-intercept is at 3, giving
logs k=3
k =5%=125

Question 8, (3) (6)

a) Area of Pond = length x breadth
=(x-2-15)W—-2-1)
=(x=3)y-2) (1)

Area of Path & Pond = xy
So, xy = 150

150
- X

Substituting into (1) gives

Area of Pond = (x — 3)(1xﬂ - 2)

:150—2x—4750+6
:150—2x—475°+6
=156 — 2x — 22

X

So, A(x) = 156 — 2x — ?
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b) A(x) = 156 — 2x — =

=156 — 2x — 450x7 1!

A(x) = =2+ 450x72
450
=2+

Maximum area occurs where A’ (x) = 0, giving

—2+2=0

=2

450 = 2x?

x%? =225

x =15 (discard x = —15 since it is a length and cannot be negative)

A'(x) + 0 -
Shape / \

This shows that x = 15 gives a maximum value of A(x).

450

A(15) = 156 — 2(15) — ==
=96

So, the maximum area is 96 metres squared.
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Question 9, (5) (4)

a) Substitute 3x + 7 into x? + y%2 — 4x — 6y — 7 = 0 to give
X2+ (Bx+7) —dx—6(3x+7)—7 =0
x2+9x%+21x+21x+49—4x—18x—42—-7=0
10x2 +20x =0
x2+2x=0
x(x+2)=0

x=0,x=-2

Whenx =0,y =3(0)+7 =7.S0,Q = (0,7).
Whenx = -2,y =3(-2)+7 =7.S0,P = (-2,1).

b) The small circle has the same centre as the larger one i.e. (2, 3).
Midpoint of PQ is (—1,4).

Distance between (2, 3) and (—1, 4) is given by
d=.(4—-3)2+(-1-2)2

d=+v12+3
d=+/10

This is the radius of the smaller circle.

So, the equation is (x — 2)% + (y — 3)? = (v/10)?
(x—2)%+(y—3)2 =10

Question 10, (1) (4)
a) P = 4.99087 (42.5 — 24.55)18!
=929

b) 850 = 0.188807 (600 — 210)*

850
0.188807

(600 — 210)k =

my guy.com



kK _ 850
(390)" = 0.188807

850
0.188807

850
0.188807

In(390)* = In

kIn390 =In

850
— _0.188807
In 390

k=141
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