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Insthuctions: Time allowed 3 hours. ALL questions may be attempted.
In every question, all necessary working should be shown. Marks will
be deducted gon carneless on badly avranged wonk.

Mathematical tables will be supplied. SLide rules (on caleulatons) may
be used.

QUESTION 1 (12 Maihks)

(1) The perpendicutarn to the Line 2z - y = 0 which passes thiough

(-1, =1) meets the Line at P, Find the coorndinates o4 P.
1

(1) Differentiate (a) —————p  (b] ® sin

(1 + z) "*“"
(1) The ginst two tewms of an arithmetic Asequence are -4§, -41,
Find  (a) the n-th tem  (b) the sum of the §inst n terms.
(iv] A number 4is selected at nandom grrom the integens 2 to 25, Find
the probabilities that it is |
la) a perfect squane (b) a prime

le)  eilthern a prime on a perfect Aquare.,

{Express youwr answerns as fractions}

QUESTION 2 (9 Marks)

(1) Wraite down primitives (indefinite integrhals) of:
-3/2

la) 7+ Lo (b) = le) cos z+ sin o
7
]
[i1) Evatuate (a) f (1 - »)Pde L@)ﬁ“%@
0
]

LiT1) A particke moves on a Line s0 that its distance s grom the
2
onigin at time t 48 given by & = £° - 947 15t - 7. Find when and

whete the particle §insx comes Lo nest.

QUESTION 3 (9 Matks)

(1) On a sketch indicate by shading the negion An which -1 < x + y < 1

(i1)  Find the equation of the curve ol yz - bx - 2y - 6 = 0 when the
coordinate axes aie translated Lo parallel axes through the point (3, 17,

(ii1)  Find the equation of the parabola with vertex (-1, -1) which passes
through the origin and whose axis is parallel to the y- axis,
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QUESTION 4 (10 Marks)

30

(1)  Express cos §0° + cos 50° in the gorum 2 cos A cos B

i)

(111) . The three sides of a triangle ABC are AB = 3, AC = 5, BC = 7,
Find the angle A..

Sketeh (not on graph paper) y = cos Zx fon - < x < 1

QUESTION 5 (10 Masrhs)

(1) Find the stationarny points of y = x4 - 78x2 + 32 and sketch the

(ii1) A paticle moves along the x- axis with acceleration

2
gw%-: 70 + 12¢ - 72£2, 1§ the parnticle is Anitiokly at nest at the

&

onigin, ives = o0 at £ =0, find:
dt

(a) Aty maximum displacement in the positive direction;

(b) the time at which it again reaches the onigin.,

QUESTION 6 (10 Manks)

(1)  Fon what values of x 4s sin 'z defined?

(i) Find the maximum value o4 22(1 - x)

(ii1) Find the nange of the gunction § given by flz) = sin” | {2n(1 - @)

with domain 0 <x <1,

(iv) Differentiate Koge cobd x.

QUESTION 7 (10 Maxks)

(i) A ditch 45 12 metres wide and {ts banks are vertical., Measwiements

04 the depth (in metrnes) ane taken at intervals of 3 metrnes across a
section with the following results:

Distance from Legt bank 0 3 6 9 12

Depth 0.85 1.30 1.65 1.10 0.70 I

Calewlate the area of this section of the ditch using Simpson's rule
with five function values.

(1i) Use induction Lo prove that, fon any positive integer n, 5 - 1
L5 divisible by 4,
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POQUESTION & {10 Maiks )

Ao, 3, -9 B (-3, -3, -3}, € {3, 1, 5] are thiee points neferred to o
Canfesdan Lysilem of axes. Find:

(i) Zhe Length of BC

{i1]  Zhe direction cosines of BC;

(iii)  the angle ABC;

{iv]  the equation of the plane through the onigin perpendicubar to BC;
(v) the equation of the sphere with BC as diameter.

QUESTION 9 (10 Marks)

(i) Four dice, each with faces Labelled 1 1o 6, are thrown in succession.

Find the probability that ithe total scone £ 7. [(Express youwr answesn as
a fraction.)

{ii) A machine produces bolts Lo meet certain specifications and 90% of
the bolts produced meet these specifications. For a sample of 10 bolits
find the probability that exactly 3 fail Lo meet the specifications.
(Express youwr answer as a §raction.)

QUESTION 710 (10 Marks)

(i) Sketch (not on graph paper) the cuwwe y = e“cosx gorn 0 < & < 1/2
and §ind Lts maximum ondinate in this interval,

(1) Tangents grom the point P (xo, g, ) Zouch the pa&aboﬁa x = 4y at
)

Q and R. Prove that the midpoint T of QR is (xO, ~m0 - Y, ). 14 P

moves on the Line x -~ y = 1, find the equation of The Eocu& of 7.




