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Triangle ABC has vertices A(-5,—12), B(11,-8) and C(-3,6).
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Equodion. of 8D

(@) Find the equation of the median BD.

(b) Find the equation of the altitude AE.
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B (11,-8)

(¢) Find the coordinates of the point of intersection of BD and AE.
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2. Find [ (6«/; — 457 +5)dx.

Preporce ‘.

] J G = x4 5. dx
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% -2
= LFac%‘ 4+ 24 4+ 5 + C e
= g + £ 4+ Sx + C




3. E,ABCD is a rectangular based pyramid.
—> — —
AB =p,AD =qand AE =r.

‘ —>
(@) Express BE in terms of p andr.

Point F divides BC in the ratio 3:1.

%
(b) Express vector EF in terms of p, q and r.

&,:—P+P/
g = C-p
- u - 2
EF = (F P\+T|.CI/
= 'F+P+%‘L‘/
-?
—_ 3 .
o= PrRq -




4. In aforest, the population of a species of mouse is falling by 2-7% each year.

To increase the population scientists plan to release 30 mice into the forest at the
end of March each year.

(@) u, is the estimated population of mice at the start of April, » years after the
population was first estimated.

It is known that 1, and u,,, satisfy the recurrence relation u,,,= au, + b.

State the values of g and b. 1

The scientists continue to release this species of mouse each year.

(b) (@) Explain why the estimated population of mice will stabilise in the long term. 1

.(3i) Calculate the long term population to the nearest hundred. 2
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5. The diagram below shows the graph of a cubic function y=g(x), with stationary
points at x=-2 and x = 4.
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y=g(x)

On the diagram in your answer booklet, sketch the graph of y = g’(x). 2
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6. (a) Express2 cosx°—3 sinx° in the form kcos(x+a)° where k>0 and 0 <a <360. 4

(b) Hence solve 2 cosx°—3 sin x° =3 for 0 <x <360.

o) Keos (x+a) = Kosx Casa — Ksinxsina v’

= kcoza. cosxc - Ksina. Sinc

— 2.cosx — 3-S5
Isina = 3 kK= V22 +2aZ ‘o = Ksina
Weosa = 9_/ k,—.\ﬂé_‘/ koo
tana. = 2
< () .
7 (L/ r\a,:'h/\-‘% :56,3°
o. = Sblao.

2cosx — dsinx” = {Ecos(x-s-sg,.g)"'/

b) 2cosxX’ — 3snx =
Nizces (¢ +56.3) = 3
S |

2
3 T &
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: 3\"5'.15.
Ly = + S6.3 = 3277, 260 -33.7
~ + 56.3 = 33.7, 326.3 v

= = “)ﬂ—-/é 270° (=)

x = 2707, 337.4°




7. (@ Express —6x”+24x—25 in the form p(x+ q)Z +r.

(b) Given that f(x)=-2x’+12x* —25x+9,
show that f(x) is strictly decreasing for all xe R.

a\ [——6362 + QJ—#—DQ] - 295

v
-6 sz - L[._x’} — 2.5

.

-6 i(x-zY—-Lp] — 25
v
—6(x-2)* + 24 -25

—6 (-2 — | A

b) () = —2x> 4 12x* —25x + q
PE) = —bx? + 2 - 25
L) = (-2 - |

sine (x=2) > 01/100{ ol valves of o,

Hin. =Clx=2)" —t £ O for all values
of x, ad {&) is sﬁ'c{tj &dm@/




8. Afunction, f; is given by f(x) =3x+8.
The domain of fis 1< x <1000, xe R.

The inverse function, f ', exists.
(@) Find f7'(x).

) State the domain of /.
o) &) = Vx + 3
ok y = Vx +%
g-% = ¥ /
(g4 -%)" = x /

b o) = (-8

b) Consider the domain  of 7&, | £ oc £ \650

Now COT\SOLQf U'N{S

) =T+8 = 9
£looo) = Niow +¥ =18

Domain of £ s Agoxcg!® VT




9. Electricity on a spacecraft can be produced by a type of nuclear generator.
The electrical power produced by this generator can be modelled by

R =1 20e—o-0079r
where P, is the electrical power produced, in watts, after ¢ years.
(@) Determine the electrical power initially produced by the generator.

(b) Calculate how long it takes for the electrical power produced by the generator
to reduce by 15%.

Inbally, £ =0
a\ N aUd -0.0019(0)

P, = 120e
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Po

\20e.
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10. (a) Show that (x+3)is a factor of 3x* +10x° +x? —8x—6.

5)

(b) Hence, or otherwise, factorise 32 +1023 +12 —8x—6 fully.

<) Chaek facdor @+3)

-3 3 10 | -8 -6 ,
vV -9 -3 & 6 "
3 ro=2 =2 ke

Since. Heo  femainder i 20, thaen x =-3
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(x+D(3x>+x*-2x - 2)

I 2 | -2 TN y
, v 3 L 2 V4
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L (a +3) (. =1) (3> + e +9_3 v 4
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11.

A manufacturer of chocolates is launching a new product in novelty shaped

cardboard boxes.

The box is a cuboid with a cuboid shaped tunnel through it. h

(@)

(b)

The height of the box is / centimetres

The top of the box is a square of side 3x centimetres

The end of the tunnel is a square of side x centimetres

The volume of the box is 2000 cm?

Consider Ydoma :

V=8x“h
ex*h = 2000
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Show that the total surface area, 4 cm?, of the box is given by

A=16x"

To minimise the cost of production, the surface area, 4, of the box should be as

small as possible.

Find the minimum value of 4.

X

o) Totl Surface ARa =

Alx) =

——
——

4000
+—.

ootside = 3xh
f inside = xh

2

Top = Ax*-x
'Tap = 8'1.?-

e (3och) + e (xh) + 2(823)
lox* + 1b>h v~

7
lox™ + l6x (2—;_?)\/
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) b)

A= 32 — ‘-{-OOOQ(;?‘ /

ﬁ\(x\ = 32 - &_QQQ_

T

X
Shﬁawﬁ fonds  ocowr ok ﬁ’(x\ -5

32 — KOO0 - o

3 %
32 = HOOO
x?._
32x° = Hooo
13 - B35
X = 5 o w‘/
Nadvre. Talde -
x| 5 — AV () = 22(w) - u_%o S
m(x) - 0O +t
(o) = _ HODO - gnd
Slope N _ / A'(6) = 32(6) o 80

A mimiuaen. areal occors WShaen X = Sem

‘A(53 = \b(S)l—t- Lﬁﬁo -
S >

Minwmn. Areo. = 1200 em™ »




12. Two variables, x and y, are connected by the equation y = ab’.

The graph of log, y against x is a straight line as shown

log,y

(3,8

>
0 / x
0,-1)

Find the values of a and 5.

\'f'ir\sztgph C:—"\
3 -0

Consider N = mX + ¢

loﬁ“b = 3x -1 v

kmq\j = 331[?3%L+

g = Louv
: X
= _L ., 6K vl
J 4+ oﬁtfﬁ ond b=6l
\j = CLbM




13.

For a function, f, defined on the set of real numbers, R, it is known that

the rate of change of /' with respect to x is given by 3x? —16x+11

the graph with equation y = f(x) crosses the x-axis at (7,0).
Express f(x) in terms of x.

For rake of c)m!\ﬁ&,
then f£'(x) = R —lox +

Ly {x) = J‘Sx”-l&x + 1. olx“\//
3 __

2V

= 3 - lex + VWl +C
2 2

WQ(I\ = = %xt + Mx v

o = &GF —s( + u@x) +c v
O = 33y — A2 + 711 +(C

0O = 2% +cC

c = -2%

Ls Hx) = x> —Fx* + lx — 2¥V




14. The vectors u and v are such that
 ful=4

. |v|=5
e uw(ut+v)=21

Determine the size of the angle between the vectors u and v.

v.(u+v) = 24
V.U + U.VY = QJl/ v.0 = Jul*
o +0.v = 2 = b=
V.0 = I6
v.v. = 5
Ly u.v = lollv]cos©

5 = (#)(5) cosB
5 = 20 l/

= S
% —— e
s O =

1 il
c059‘4;

o= oS 7.‘1\ = 15,5

& = 5. g

Mgle tohocen U and Vv is 188"
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15. Aircle has centre C(8,12).
The point P(5,13) lies on the circle as shown.

(@) Find the equation of the tangent at P. 3

The tangent from P meets the y-axis at the point T.

(b) (i) State the coordinates of T. 1
(i) Find the equation of the circle that passes through the points C, P and T. 3

a) Gradienk of radivs @a&MOQW

- -13 - —
mm,%-é/ My = 3 since Ml
MNian = 3

Equadion of ‘engesk
ts-—b?— m(x —a)
Y-z = 3 (x —95)
y-13 = ax =S
Y. = B —2 Al
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