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Instructions: Time allowed 3 howws. ARL questions may be attempted, ALL questions
are of equal value. In every quesiion, all necessany working should be shown.

Manks will be deducted fon caneless or badly wrranged work., Mathematical fables
will be supplied. Approved sfide rnules on calewlatons may be used.

QUESTION 1 (10 MARKS)

(4) Diffenentiate with respect to x:  (a) (5 - 3x)10;  (b) x3£0922x,
(i) Find the gradient of the ftangent to the curve y = Xt at the point (9, 3).

(iid)  The gunction §lx) is degined by the nule §l{x) = Ix(x - 2)2 in the domain
1 < x < 3. Duaw a sketch of the graph of y = §(x), showing clearly the
funing points, the intercepts with the x and y axes, and the values at the
end-points of the domain., What is the range of §lx)?

QUESTION 2 (10 MARKS)

(4) Express é;_%_égé as the sum of two numbers with national denominatons.

(£d)  For what values of x s x(x - Z) z 37

(iii) 0 .is the point (0, 0, 0), P the point (5, -6, 5] and Q the point (2, 0, §).

ggiﬁ\i (a) Write down the equations of the Line PQ.
M (b) PO meets the plane 4x - 3y - 2z = 4 at R. Find the co-ondinates of R.
1 wr | le) Show that OR is perpendicular o PQ.

-

QUESTION 3 (10 MARKS)

(4) Given that y. = tan ™ (1/x), ind %%~Ln A5 Aimplest fonm.

(i) (a) Find the dendvative of §{x) = ftan{x?).

1
(b) Hence, on othewsise, evaluate f  x sec? (x2)dx., »

(Lid) Wnite down the Ltrans formed equation of the curve defined by 2x + 3y = xy when
the onigin is moved to (3, 2) with new axes parallel to the originak axes.
Shetch the cuwrve, showing both sets of axes.

QUESTION 4 (10 MARKS)

(4) Use the binomial theorem o §ind the term independent of x Ain the expansion of
L [

(ZX*L-)ZQ‘) . ‘
(i)  Solve the equation 2(22X) - 3(2X) + 1 = 0.

(iid) Find the tewm of the arithmetic senies 1+ 2+ 3+ ...+ 49 which is such that



1981 H.8.C. PAPER - 3U (AND 4U - 1ST PAPER]

Xhe sum of the tenms preceding £t 4s equal to the sum of the terms following
L.
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QUESTION 5 (10 MARKS)

(4)

(i)

{a) Show that the function §(x) = x3 - x2 - x - 1 has a zero forn x between 1

and 2,

(b) Taking x = 2 as a §inst approximation to this zero, use Newton's method

fo caleulate a second approximation.

(c) Give a geometrnical interpretation of the process used in (b).
x = 1 unsuitable as a §ist approximation Lo this zerno?

Why s

The polynomial (x - a)® + b is zero at x = 1 and, when divided by x, the

rnemainder 48 ~7. Find all possible values of the pain a, b.

QUESTION 6 (10 MARKS)

(4)

(i)

(£44)

(a) Find the points of intensection of the Line y = x + 1 with the parabola

y = 2x2,

(b) ALso §ind the area enclosed between this Line and the given parabola.

Forn what values of m does the Line y = m{x + 1) have no intersection with the

parabola y = 2x2?

Find the equations of the two tangents to the parabola y = 2x2 which pass

thiough the point (-1, 0).

QUESTION 7 (10 MARKS)

S

A stone 4s profected with velocity 10 m/s at an angle of
elevation 6 = Zan~1(3/4) grom the top of a vertical cliff=t?
27 m high overlooking a Lake. =~

(4)

(i)

(£id)

(4v)

'{';il

’r
{1

C

Wrnite down the equations of mofion of the sitone,
assuming Lhe ornigin to be a point 0 at the base o
the cliff, and that air resistance may be neglect
Hence derive expressions gon the honizontal and
vertical components of Lhe stone's displacement

Sf’*/

7

°

/s

¥

grom the onigin agter t seconds.

Caleulate the time which elapses befone the stone hits the Lake and §ind the

honizontal distance of the point of contact from the base of the cliff.

may assume the approximate value 10 m/42% gon g.)
What 45 Lhe maximum height neached by the stone?

The path of the stone in the airn L6 a parabolic arc.
equation in cartesian gosm.

Wite down L1t

(You

QUESTION & (10 MARKS)

(4)

"In a centain State, of population 4.8 million, about 1,200 persons are killed

on the noads each year. Therefore, there L5 an approximately 1 in 4,000 chance
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0§ a pawticularn person being kRilled in a noad accident each year."
15 this statement valid? Glve brief reasons for your answer,

In a game of chess between two players X, V, of about equal ability, fhe
T playen with the White pileces, having the §inst move, has a probability of
0.5 of winning, and the probability that the player with the Black pieces
wins 48 0.3, What L8 the probability that the game ends in a dnaw (L.e.
neithen playern wing)?

The two playens X, Y, play each othern twice An a chess competition, each
playern having the White pleces once. Tn The competition a player who wins
a game scones 1 point, a player who Loses a game scones 0 points, and a
drnaw scores as % point to each player. 4

What 48 the probability that, as a resull of theée fwo games,

(a) X scones 2 points? (b) XéchAK@M)Umnl%;wim%?

QUESTTON 9 (10 MARKS)

o4 the quadniilateral in Lerms of 0.

Find the value of 0 for which this area {5 a
maxLmum,

()  Tn a quadiilaterat ABCD, BC is paratlel to AD, D
- the sides AB, BC, CD ane each 5 m Long and the
angles BAD, ADC each have size 6, as shown An
the diagram. Find an expression for the area
5 S

({L)  In the triangle APC, B is the point on AC
such that /APB = /BPC = .

(a) Using the sine nule, on otherwise, show <
that AB:BC = AP:PC.

(b) Express the area of the trniangle BPA in
Lems of a.

By considesring area of i&iangZQA or othen~
. . 1 I 1
wise, show that if o = 60% then % T C PR i 5 o

QUESTION 10 (10 MARKS)

Undern Ldeal cond&i&on& Lt s estimated that the nate of Lncrease in the

(L)
- population PIL) of a pa/z/acul’,afz species of bind 48 given by the equation
dple) < kP(£); (£ > 0), whene k is a positive constant.
(@) Given that the populaticn Lrebles in two yeans, wiite down an expression
T fon PLAE) in terms of £ and P(O).
(b) The initiak population of a colony is 10 binds. Estimate the colony's
T popuwlation aflen three years.
(£4)  In practice, population growth 4Ls &eéi&écted by Limitations on food, space

and othen natural nesources. The equation az—(f) RP{£) (L - P{2)); (&= 0),
where k and L are positive constants and P(0) < L, 48 found to be more
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appropriate to descrnibe some situations.

{a)  Vernify tha{.c forn any posiiive constant C, the expression
P(t) = ¢ + o-RLE #satisfies the equation.
(b) What can be deduced about P as £ increases?

(e What can be deduced about %% as L increases?




