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Question(1)

.2
a) Solve the inequality +_‘I >1
t-2

b} A and B are the points (=2, ~/) and (7, 5) respectively. Find the co-ordinates of the point / which divides
AB extemnally in the ralia 5 © 3.7

E.y Prove by malhcmalil:a.'l mduction that

ZEJ_H n+1) .

Question(2)
i)
Fvaluate j dx using the substitution x = u* 1.
o 1_ t
ST 3 X
b) Consider the function fix)= o
P
i: Find the natural domain of the lunction.
il. Show that the function is decreasing throughout its natural domain.
1. Sketch the graph of the function showing clearly the coordinates of any points of intersection

with the x axis or the ¥ axis and the cquations of any asvmptotes.

Question(3)
a) The function A{x) 1s given by fi(x) = cos3 x, The graph y = li(x) for 0€x < E 15 rotated about the x-

axis. Find the volume of the solid generated, ©

b) From a point A the bearings of two points B and C are 065°T and 105°T respectively.
From a point [J, 5km due east of A, the beanngs of B and C are 030%and 117°T.
If the distance between B and C is o km,
I. Draw a diagram of this information

- S5in 27°
(@ Showthat ac=2222

= £in12”
,ggﬁ By considering A4AC show that
. 1 ey sin 27° 3 =} o by i o
4 =25{(5{nf}ﬁ y: +{.bll'.'| T )2 __mpnﬁﬂ sin 27°cos 40
s 357 s I2° hln?ﬁ”smlzu

c) Find all angles @ where -x < @ < & for which sin 20= cos 82



Question(4)

al Iind Lim i ,
\—n-fr 2_1.'1
b ¥ Show that: cos = w"? sin =2 cos(0) + E—:} .
F
i. Hence solve the equation cos (/- J3 sin @=1 for @in the interval 0 € 6 < 2=

: . i {
c) BBy making the substitution 1 = tan - show that

2 sin 1 +cosfl
d)
Tangents are drawn to the curve y = ¢ at the points where x = O and x = 1.
Find | the gradients of each of these tangents
ii. the acute angle between these tangents correct 1o the nearest degree. ¥
Question(5)
) 1. Show that the equation 2x' + x —& = (0 has a root that lies between x=/ and x=2.

1. Takmmg J-5 as a first approximation to this root, use Newton’s Method to obtain a second
approximation

b Consider the polynomial P(x) = 27 -3 - Hx+6
I Show that 3 is a zero of P(x).
. Express P(x) as a product of 7 linear factors.
1. Sketch the graph of y=P(x) and solve the inequality P(x) < 0.

c) The equation X+ 2% - 4x - 12 = Ohas roots @, ffand » Find the value of d + i+i

a f ¥

‘

Question(6)

a) Differentiate:  tan ™' 7x.

2
b)  Find the exactvalue of [———dx.
2 V16 —x’



c)

(' D
In the figure PQ is a diameter of the circle centre (), (1) is a tangent contacting the circle at 4
L CAP= 70"
1. Copy the diagram
ii. Find, giving reasons, the size of £ ABQ
d) The graph of ¥ =(x- 4)7+ 2 is shown in the diagram.
\
(4 <)
ol -
i Find the largest positive domain for which the graph delines a function f{x) which has an
inverse.
ii. FFind this inverse function and state its domain.
Question(7)
: d T e dV
a i Show that — (4 )= ¥ .
:I dy {3 . dt
ii. A particle moves in a straight line with velocity v ems ' so that

v = =0x 418x 427
where x centimetres is its displacement from a fixed point O.

a. Prove that the motion is simple harmonic
P. Find the centre of motion, the period and the extreme points of the motion

b I At any time t the rate of cooling of the temperature 7' of a body, when the surrounding

oo ) : :
temperature is P, is given by the equation " ~k(T — P), for some constant & Show that the solution
t

T — P+ Ae™, for some constant A, satisfies this equation.
1L A heated body is immersed in a water bath kepl al a constant 25°C and cools from /80°C 1o

120°C in /2 minutes. After how many minutes from the start of cooling does the body cool to
9ge?



Question(8)

a) P(2ap, ::p:} 1§ a variable point on the parabola = 4ay and 515 the focus. The interval joining P and S1s
) produced to (2 so that 5—-80. Find
a. Find the co-ordinates of © in terms of p
b. Find the Cartesian equation of the locus of Q.
¢. Describe the locus in words

b) A gun fires shells with velocity ¥ = 200 metres per second at an elevation of @ degrees, 07 <6 <90
LA
”
£l >
() —
i Show the equations of motion [or the shell in light are

x = 200 ¢os @t and v = =51 = 200 sin @t (Air resistance is to be neglected
and the acceleration due to gravity is taken as /0 ms °))
i Show that the range of the shell is J000sin20 metres

1l Between whal values must #lie for the range of the shell 1o be greater than 3000metres?

I[i.'ml'i.i-[ 1 ]



STANDARD INTEGRALS

! "
J-x” de = ———!x"”. n# =l x=0 if n<

Ii dy = Inx, x>0

X
e ! ax
J-t' dr = —e™, awnf
a
! .
{r.'usaxdx = —gshrax, a=i)
- q
¢ i
_}.vma_:: dy = ——cosax, axl)
[

i
I.ﬁ*r:" avey = —tanax, a#f
a

!
|-:m:.' acfanaxdy = —sécax. az=(
- ol

! ! d
J- - —dx = —fan’ A i # )
a +x° & (1]
! iy X
I-r—:.:-:?—dx = .ﬂr‘f}—.ﬂ#'?.—ﬂﬁx*{a
ya© -x “
/ ; ,'_-"- ?
I—r—_-_._.—_-__—';_-.(ft = fﬂ{x-’-"dx - I,I',.x'}ﬂ'?ﬂ
vx* —a
I y :
——dy = z’ﬂ(x+\£'2 +a” )
x* +at

NOTE: Inx = log.x, x>0
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