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1. Find the equation of the line passing through the point (—2, 3) which is parallel to
the line with equation y+4x=7.

m=-l Y -3 = —Ll-(x-l—l_\
a==2
b=3 y-3 = —Hx -8

dy

2. Given that y =12x* +8x, where x>0, find =,

y= 12> & %x'/z v’

& a6 4+ LDC—/L v
dx
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3. Asequence is defined by the recurrence relation u, = %un +10 with u; =6.

(@) Find the value of u,.

(b) Explain why this sequence approaches a limit as n — co.

(o) Calculate this limit.

a\ Ulf-: :};Ugﬂ—lo
Ou = :',;((9) + IO

O|+ -~ 24+10

OL{-;-‘(Z.\/
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4. Aand B are the points (-7, 3) and (1, 5).
AB is a diameter of a circle.

YA

(1,3) A

Find the equation of this circle.
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5. Find J' 8cos(4x+1)dx.

) v

%sir\ (b +1) +c

2 2N (HX‘FD +c v

6. Functions f and g are defined on R, the set of real numbers
The inverse functions /™' and g™ both exist.

(@) Given f(x)=3x+5,find f(x).

(b) If g(2)=7, write down the value of g™* (7).

a\ lok J: AxX +S
3x = Y-S5 -
x = 9-5
3
B -Pq(‘.() = xX =S /
3

|@ 8(2\ =

than 3"(7) = WL




7. Three vectors can be expressed as follows:

%

FG =—2i —6j + 3k
%

GH = 3i+9j -7k

_>
EH=2i+3j+k

%
(@) Find FH.

_.>
(b) Hence, or otherwise, find FE.

a\ FH=?6+7+‘/

- _ i —
FH = £, or FH
L
—_ —
b\ = FH — EH \/

3]~ bl v
-L =Sk v




8. Show that the line with equation y =3x-35 is a tangent to the circle with equation
»*+y* +2x—4y—5=0 and find the coordinates of the point of contact. 5

gob i(\ d:31~5
DA (5x-’5)2 + 2> ~Lr(3x—5) -5 = OV

x* + AxX* —302¢+25 +2x —12x+20~-S = O

02¢* 1 RGNSy SO
(x> — 4x + 4) = O
10 (> —2)(x —2) = [©

10 (2 —2) " = 0 v

As there & one ed factr of (< -2),
then B line ismfwxam\f to Hhe cirdde
(one pond= of conmck). il

-2 = O 3:3(1)\3
x =7 dr—é's
g =




9.

(@) Find the x-coordinates of the stationary points on the graph with equation
y= f(x), where f(x)=2x"+3x" - 24x

4
(b) Hence determine the range of values of x for which the function f is strictly
increasing. 2
2
Q) L&) = x> + 3x" —HX
/
] 2

10 (’1\ = 3x° #+

o —2H
Sbh‘o\(\a.\{\j ,P&‘\ts oCoar whan -f)(x) =0

2Ax? + bx —2H =0 i

2(x* + 2x —8) =

3a(a + ) —2) =0 vV
v Y

il = O X -2 =0
x = -4 x=2

Stahonany Poinks  ob  x = 4,27
il .

b) Natoce Table

ol iy 2 2 35 £(-8) = 35 +6(5)-24 1)
)| + o - o + 10 = 3(9*+6(0) -24= S
slope |/ -

_ /v £'(3) -3(3)7‘+6(3) -2 =

4+ 18 - 24

Fonckion J" i ‘.,\u@@ Shan X <-4 and x¥2.




10. The diagram below shows the graph of the function f(x)=log, x, where x> 0.

YA
(47 1)

/ S (x)=log, x

0 (1,0) x

The inverse function, /!, exists.

On the diagram in your answer booklet, sketch the graph of the inverse function.

y=1"(x)
(1, 1)
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(a) Aand C are the points (1, 3,—2) and (4,3, 4) respectively.
Point B divides AC in the ratio 1 : 2.

Find the coordinates of B.

1.

%
(b) KAC is a vector of magnitude 1, where k>0.

Determine the value of k.
C e - I
o) P > 2
‘& &C 8C
.)-,
A Ad 288 = Bl
2(b—a\ = c-b
295 -2a = € —b
b = 2a+cC
b = \;‘)(ZA-F C) v
=3[ 3]
> 153
== 4 [ (3)]
3 L\ 4
6
b = A (37
3 -0
2
b = (,)
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12. The functions f'and g are defined on IR, the set of real numbers by
f(x)=2x*—4x+5 and g(x)=3-x.

(@ Given h(x)=f ( g (1)) , show that #(x)=2x"—8x+11.

(b) Express h(x) in the form p(x+q)” +r.

o) h(x) = {—\(3(‘13\
= f(z-x)

= 203~ -4(3x)+ 5

I

2(‘%—6140&) 12 4 4x+D

1D — 120 +2xF — 2 +4x + 5

o
as req,oire_d .

7
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ko)
1

2x?* — ¥ + i

-
b) h(x) = ‘7_[3(,7‘ -—LL:(;] +

= 2 G- -] +\

(

L
2(1-2)1 - % +

hx) = 262" + 3 v




13. Triangle ABD is right-angled at B with angles BAC = p and BAD = g and lengths as
shown in the diagram below.

m D
sng = 32
OL 5
2 csq_ = 4
S =

>

c sap = L
(" R

1
Ccﬁ):i
VO 4 v N =

19V17

Show that the exact value of cos(g— p) is

c,c&(q,—'P\

cos(q-p)
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14. (a) Evaluate logs 25.

(b) Hence solve log, x+log, (x—6) = log, 25, where x>6.

oq LC@S Sy = |%562 = 2L0855 = Q_ \/

b\ LOS» o+ LO&;., [x—@ = LOj5 25
\«Oau x(fx, -6\ - 2 v
LOSH o (X - ) N ZLQSHH

LOSH x,(')(,—Q;\ = LOSH. Li-z-.
LC:‘jH > @ (x —6) = L%H |6
x (2 =6) = I v

x+ —6bx = XS
xX*-bx —16 = O
(x+ 2)Xx—-8) = O
g

I u

X+2 = X-B =0
x /o -2 x =%
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15. The diagram below shows the graph with equation y = f(x), where

f(x)=k(x—a)(x-b)’.

Y

1,9

-5
(‘Q,peabzd
ookt

(@) Find the values of a, b and k.

(b) For the function g(x)= f(x)—d, where d is positive, determine the range of
values of d for which g(x) has exactly one real root

D Y= wle-aylx-b)

q= e (o =) (4 s)*-
A (1,9)

k (1 =) (1+3)"
= k(-3) (36)

-3 = 3blc /
e = ‘;’i‘/ wte a=h and b=-5




\Q‘ b) For d(x) g .P(ﬁ —d Whare d7O0

£6) has b meve down.
by at least q fr | ot

d>9a
ThanlC
\/\ _ 4=0
% d <9
\/\ S

\/\*}- d>q oy one real rock |




