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1. PQR s a triangle with vertices P(0,—4), Q(~6,2) and R(10,6).
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(@) (i) State the coordinates of M, the midpoint of QR.

(i) Hence find the equation of PM, the median through P.

(b) Find the equation of the line, L, passing through M and perpendicular to PR.

(c) Show that line L passes through the midpoint of PR.
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2. Find the range of values for p such that x> — 2x + 3 —p = 0 has no real roots.
b —hac < O for noreal ods
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h — 12 + kp < O

c=3-p P
hbp -8 < O
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P < 2 v




3. (@ (i) Show that (x+1) isa factor of 2x* —9x% +3x + 14. 2

(i) Hence solve the equation 2x° — 9x? +3x+ 14 =0. 3

(b) The diagram below shows the graph with equation y = 2x° — 97 + 3x + 14.

The curve cuts the x-axis at A, B and C.
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(i) Write down the coordinates of the points A and B. 1
(i) Hence calculate the shaded area in the diagram. 4

a) 1) Chede fackor  (G+)

=] 2 =9 3 i
2 =9 | -y
2 — 4 O

Sine femainder 18 zoo, X = -1 s a ot and

(x+1) s a Ffachr, v

i) 2x*—9qx®* + 3 + 4 = O
i . "/
c+D (2% - +14)7 = ©
(x-c—B(lx-‘D(x-‘L\) =N®
VA Y v
X+l =0 2x-1=0 X -2 =
xX = - x :7/7_ xX =

\




3\:,) ]) Frora  foots in part ) 0)

A(=1,0) and B(2,0)v

>—Qo* + 3 + Y. dx Vv

T

[2x~13£+§21¢+|41] v’

[ g: _ 2 4 3_:5 4 mxT
S ( @ - 3()* + 30, wm)
2 2

— ((‘f;__)"tt ~3(+1)%+ 3_%&14» lq.(-n) B

3

(8‘”‘“* 6 +28) - ( +3+3—|ﬂ

=9)
Aceo. = 21 u:\ljrsl" v




4. Circles C, and C, have equations (x+5)° +(y—6)"=9

and »” + 3~ — 6x —16 = 0 respectively.
(a) Write down the centres and radii of C, and C,.

(b) Show that C, and C, do not intersect.
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5. The picture shows a model of a water molecule.

Relative to suitable coordinate axes,
point A(-2, 2, 5).

as shown in the diagram below.

c(-4, -6, 21) B(-10, 18, 7)

—> —
(@) Express AB and AC in component form.

(b) Hence, or otherwise, find the size of angle BAC.
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the oxygen atom is positioned at

The two hydrogen atoms are positioned at points B(-10,18,7) and C(-4, -6, 21)




S) b) cos BAC = ;‘?5, Al

Inel 1A |
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6.

Scientists are studying the growth of a strain of bacteria. The number of bacteria
present is given by the formula

B(r) =200
where 1 represents the number of hours since the study began.
(a) State the number of bacteria present at the start of the study.

(b) Calculate the time taken for the number of bacteria to double.

a) At the sk, t=0.
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b) for Backena to dovble,

&(t} = HCD.
oot
2000 " LOOD
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7. A council is setting aside an area of land to create six fenced plots where local
residents can grow their own food.

Each plot will be a rectangle measuring x metres by y metres as shown in the
diagram.
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(@) The area of land being set aside is 108 m>.

Show that the total length of fencing, L metres, is given by

I,(x)=9x+—lﬂ .
.

(b) Find the value of x that minimises the length of fencing required.
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1) b) L(x) = 9x + 44
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8.

(@) Express 5cosx — 2sinx in the form kcos (x + a),

where k>0 and 0 < g < 27. 4

(b) The diagram shows a sketch of part of the graph of y = 10 + 5cosx — 2smx
and the line with equation y=12.

The line cuts the curve at the points P and Q.

YA
- +=10+ 5cosx — 2sin x
P J
\\/Q/\ y=12
) ot
Find the x-coordinates of P and Q. 4

«) Keos (x + o) = Kawsx wsa — ksinxsin v

Kcosa =
Ksna =

i &

= kwea. 31 - ksina.sinx

— S. o — 2.5nX

kK =VS24+9% tana. = ksing
\a‘lcl/

L, Scosx —2gnL = J2g e, (¢ + o-38053 v




%) b) i Y = IO + Scosx -2sin
y= 10+ 29 cos (x +0.280S)

g«nlv‘nrﬁ for Pand Q, Lt Y=Y
10 + \24 (os (3¢ + 0.3805) = 2

V22 o8 (x +0.3503) = 2

2 /5|
&q Tl

o Cos-' (\lz__zq» = [‘\QOQ%qu._

cos (x +03805) =

Ly x + 0.3805 = 111902.., 2w — 1902 ..,
A+ 0.3%0S = L1902..., 5.0A2%...
X = 08047, k3.

s P(0210,12) @ (w02, 12)




9. For afunction f, defined on a suitable domain, it is known that:

o &
f,(x)=2x+1 = 2x+| = 2x 4+ 1 - 9y 4 x v
\/; x"?. x"?. xVZ
£(6)=40
Express f(x) in terms of x. 4
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10. (a) Given that y=(x2 +7)2, find —.

(b) Hence find

{1

dy

dx
\[f‘?da

y= (gf,?‘ + ‘l) o

gg = 2 (121—'1)"/11 2x
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11. (@) Show that sin2xtanx =1 — cos2x, where E<x<7.

(b) Giventhat f(x)=sin2xtanx, find f(x).

o) LHS = a2 tanac
=

IHS = 28inX cosy. tennc
=0

LHS = 23X WS (Sinx s
(csX

WS = Zsin"x 7

HS = | - cos2~x
A

LHS = RS as ro_w.;';rwl.

b) f() = Sn2x ton o

fa) = \=—coe2x

&) = 2sin2oc . v

4
2
SIN2X = SINX Cos K
ax = Sinx
WS X
os2x = | - 2sin*y
2sm?x = | ~cog2x i
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