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Question 1, (1)(2)
a)f(g(x)) = f(2cosx) =5-2cosx = 10cosx
f(g(0)) =10-cos 0= 10

b) g(f(x)) = g(5x) = 2 cos(5x)

Question 2, (4)
x2+y*2—8x—6y—15=0
Centre = (4, 3)

Let C = (4,3)
_3-1 1
MeP =4 (=) 3
Man = —3 since perpendicular to CP

Usingy — b = m(x — a) with (—2,1) gives

y—1=-=3(x—-(=2))
y=-3x-5

Question 3, (2)
y = (4x — 1)1?

dy

—~ =12(4x— 1)'*- 4
. (4x— 1)

= 48(4x — 11!
Question 4, (3)

x> +4x+(k—-5)=0
a=1,b=4c=k—-5
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For equal roots b? — 4ac = 0
42— 4-1-(k—-5)=0
16 — 4k +20 =0,k = 9

Question 5, (1)(3)
Au-v=05-3)+1--8)+(-1-6)=1

b) [u| =52+ 12+ (-1)2 =27

uw = |uf|w| cos(3)
:\/ﬁ-\/’_.%
— V812

2
2
Question 6, (3)

h(x) =x3+7

Lety = h(x)
y=x3+7
Swapping x & y gives
x=y3+7
yi=x-7
y=Vx—-7

So,h t(x)=3/x -7

Question 7, (3)
Midpoint of AB = (2,7)
LetM = (2,7)
11-7 . . .
Mey =5 which is undefined
So, the line is vertical and since it goes through (2, 7) has equation

x=2
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Question 8, (3)

1ttt 1
- - —_+1
At =5=7 =3
dt)y=—=zt?2= !
o2 2¢2
) 1 1
) =-775="5
So, the rate of change of d(t) whent = 5is — -

50

Question 9, (2)(1)(2)
a)uy, =mu, +6

U, =mu, +6

13=28m+6
7 =128m

1
m=-

4

b) i) Since —1 < i < 1 the sequence has alimitas n — oo

ii) Limit=—",=2=38
=7 2
Question 10, (5)(4)

a) Shaded Area = foz(top function — bottom function) dx
= foz(x3 —4x*+3x+1)— (x> —3x+1) dx

= [, (x® = 5x? + 6) dx

[ix4 — §x3 + 6x]3

units?

(4-2+12)-(0)
8
3

b) Area = foz(top function — bottom function) dx
= foz(l —x)—(x*—3x+1)dx

= [, (2x — x?) dx
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= [x* - 32°1;

8
(9o
= - units?

. . 8 ) . .
Since the total shaded area is 3 units? % of the shaded area is below the line 1 — x

Question 11, (3)

3y—2x =4
_2 .4
y=3*73

The gradient of this line is g

The gradient of the line joining A&B is also g since parallel

2—a 2

MaB = 7573
2—a 2
—12 3
2—a=-8
a=10

Question 12, (3)

1
log, 36 —log, 4 ==

2
1 (36)_1
%Ba\y ) T2

l 1

0g,9 = >

Rewriting as an exponential to give
1

az=9

a=9%=81
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Question 13, (4)
1
[—
(5 —4x)2
= f(S - 4x)_% dx

1
zwﬂ
5 (=4)

1 1
= —§(5—4x)2+c

Question 14, (4)(3)
a) Let+/3sinx — cos x = k sin(x — a)
=ksinxcosa —kcosxsina

=k cosasinx — k sina cos x

By inspection V3 = kcosaand 1 = ksina

k= (32 +12=2

ksina _ i — tana
kcosa N3
a=tan™! (\/%) = 30°

Confirm that this answer is in the correct quadrant using CAST
So,V/3sinx — cos x = 2 sin(x — 30)°

b) Since V3 sinx — cos x = 2 sin(x — 30)° the graph of y = v/3 sin x — cos x is the same
as the graph of y = 2 sin(x — 30).
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y = 2sin(x — 30)°
24
14
30° 210° /
14
\7}—.-
Question 15, (2)(1)(1)
a) The graph of h(x) has been shifted +5 units in the x direction and +3 units in the y
direction. So, we havea = —5,b = 3
b) f: h(x) dx = fff(x) dx + (2.3) [2.3 = the area of the rectangle]
=4+6=10

c) f'(1) = 6 tells us that the gradient of the tangent line at x = 1 is 6.
By inspection of the symmetry of the graph of h(x) we have h'(8) = —f'(1) = —6
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Question 1, (4)(2)(2)

0-(-2) 1
3-9 3

a) mpc =
Mperp = 3
Midpoint of BC = (6,—1)
Using y — b = m(x — a) with (6,—1) gives
y=(1)=3(x-1)
y=3x—19

b) myp =tan45°=1
Using y — b = m(x — a) with (3, 0) gives
y—0=(x-3)
y=x—3

c) Equating gives 3x — 19 = x — 3
2x =16
x=28
Whenx =8,y =5

So, the point of intersection is (8, 50)

Question 2, (2)(3)
a)f(x) =2x3—5x2+x+2

Using synthetic division gives

1 2 -5 1 2
2 -3 —2
2 -3 —2 0
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Since the remainder is zero, x — 1 is a factor of f(x)

b) f(x) = 2x3 —5x2 4+ x + 2
= (x—1)(2x* —3x —2)
=x-1D2x+1)(x—2)

For f(x) = 0 we have
x-—1)2x+1D)(x-2)=0

1
x=—;,x=1,x=2

Question 3, (5)

(x—2?%+(@y—-1)2=25

Substituting y = 3x into the circle equation gives
(x—2)2+@Bx—-1)2=25

Expanding brackets and simplifying gives
x2-2x—-2=0

x-2)x+1)=0

x=—-1,x=2

When x = —1,y = —3 giving (—1,—3)

When x = 2,y = 6 giving (2,6)

Question 4, (3)(2)(2)

a) 3x% + 24x + 50 = 3(x% + 8x) + 50
= 3[(x + 4)?> —16] + 50
=3(x+4)2-48+50
=3(x+4)*+2

b)f(x) = x3 + 12x% + 50x — 11
f'(x) =3x% + 24x + 50

c) f'(x) =3x? +24x + 50
=3(x+4)>+2  froma)
Since (x +4)* > 0,3(x +4)?+2>0
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So, f'(x) > 0 meaning that f(x) is strictly increasing for all x

Question 5, (2)(2)(5)
a) P = PR+ RQ = (9i+ 5j + 2k) + (—12i — 9j + 3k) = —3i — 4j + 5k

b) PS = PQ + QS
=P¢ +;0F
= —3i - 4j + 5k + > (-RQ)
= —3i — 4j + 5k + > (12 + 9j — 3k)
=—3i—4j+5k+4i+3j—k

=i—j+4k

¢)PO-PS=-3+4+20=21
[PQ| = (=3)2+ (=) + 57 = V50
|PS| =12+ (-1)2 + 42 = V18
Let 0 be the angle betweenﬁ—g’andP_d = QPS
21 =+/50-/18" cos @

21— cos 6
V50V18

21

— -1
6 = cos («/%\/1_8

0 = 45.6°

Question 6, (5)

5sinx — 4 = 2 cos 2x

5sinx —4 = 2(1 — 2sin?x) from double angle formula
5sinx —4 = 2 — 4 sin’x

Rearranging gives

4sin®x +5sinx —6 =0

(4sinx —3)(sinx+2) =0
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Separating into two equations gives

4sinx —3=0andsinx+2=0

4sinx—3=0

3
sinx =7

x =sin~ ! (Z) = 0.85 radians

x = — 0.85 = 2.3 radians

sinx+2=0
sinx = -2

No solutions since —1 <sinx <1

Question 7, (4)(3)
a)y = 6x — 2Vx3

3
y = 6x — 2x2
1

d 1
= 6 —3x2
dx

: .. d
For stationary points é =0

6 —3x2 =
1
6 = 3x2
1
2 = x2

Squaring both sides gives

4 =x

b) Whenx =4,y =8
Whenx =1,y =4
Whenx =9,y =0
So, the maximum valueof yon1 < x <9is 8

And the minimum value is 0
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Question 8, (2)(4)
a)u,q = ku,, — 20
u, =k-uy—20=>5k—-20
u, =k-uy —20=k(5k—20)—-20
= 5k? — 20k — 20

b) Let u, < u, to give
5k —20k—20<5
5k — 20k —25<0
Let 5k? — 20k —25=10

k? —4k—-5=0
(k=5)k+1)=0
k=-1,k=5

So,5k* — 20k —25 <0Owhen—-1<k <5

Question 9, (5)

y =kx"

log, y = log, kx"

log, y = log, k + log, x™
log, y = log, k + nlog, x
Reorder to give

log, y = nlog, x + log, k

3-0 1
0-(-12) 4

n is the line gradient =

log, k is the y intercept
log, k=3
k=23=8

my guy.com



vl

Question 10, (3)(4)
a)A=(-7,-2),B=(2,1),C =(17,6)

1B 9 1.3

AB = (3) = §(1)

Y 15 13

BC = (5 ) = 5(1)

So, AB = Sﬁ showing that AB & BC are parallel and since B is a common points

A, B, & C are collinear.

b)TA=\/1_0
TBZZ\/E

TCZT‘A+T‘B=3V10

By inspection of the graph the radius of the circle with centre D is 6v10

The point D divides the line AC in the ratio 5: 3
AN — 274 _ 524 15

So, AD = ~AC =§(8) =(Y)

ThenD = (-7 +15,-2+5) = (8,3)

So, the circle centre is (8, 3)

(x —8)% + (y — 3)% = (6v/10)?
(x —8)%2+ (y —3)? =360

Question 11, (3)(3)
a) 222X _ sin x cos?x = 220XX i x cos?x
2cosx 2cosx
= sinx — sin x cos?x
= sinx — sinx (1 —sin?x)  since sin?x + cos?x = 1
= sinx — sinx + sin3x
= sin3x
d (sin2x . d .
) (2 . sinx coszx) =— (sin3x)

— 4 3
= (sinx)

= 3(sinx)? - cosx = 3 cos x sin’x
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