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I Find the range of values of the constant m for which the curve y = (m — 6)x* - 8x -i-{r;;
lies completely above the x-axis.
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2 Show that the line x+y=m will intersect the curve x% 4 2y? =2x+3 if
m? S 2m+ 5, N 3
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3 It is glven that f(x) = (b —3x)e?"3%, Find the value of the constant & if flx)is a
decrcasing fiwction when x < ;?-. f43
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2reosect® imcotd

Prove that =

secP oot | 14cotd

[41
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5 Express 2;% in partial fractions, (5]
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6 (a) Show that3cosx = 2 cosecx cotx can be written ascosx (3sin®x ~2) = 0. {3

()  Hence, sotve the equation 3 ¢os(0.6y ~ 1.4) = 2 cosec(0.6y — 1.4) cot(0.6y — 1.4)
for values of y between —3-and 4. (5]
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7 (8  Giventhaty = 20X fpq &2 (2]

(b}  Hence, without using a calculator, find the value of each of the constants p and ¢ for

whichfg,:3+zsinx~—mcos3x dx:p"'ffﬁ [61

Scosx
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The height of Jeremiah above the surface of the water, A metres, can be modelled by the

equation h = ~4,9t% + 8t + 5, where £ is the time in seconds after he leaves the diving

board.
(8)  State the height of the diving board above the surface of the water, ' 1]

(®  Express h in the form k —a(x — b)?, where k, & and b are constants to be
determined. 3]

(¢)  Statethe preatest height reached by Jeremiah and the corraspunding time when the
greatest height accurs. (21

{@  Using your answer obtained it (b), calculate the duration which Jeremiah stay in
the air, [21
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Solve the simultancous equations,

5 = 1250
55 = 125

loga7 = 1 +logs(11g — 2p)

5]
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The equation of 4 curve is y = #¥ Inx,

{a)  Find the exact coordinates of the stationary point(s) of the curve,

®)  Determine the nature of the stationary paint(s).of the curve,

14

{2l
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A particle moves along the curve y = x3 Inx. At point A, the x-coordinate of the particle is
increasing at a rate of 0.06 units/s and the y-coordinate is increasing at a rate of 0.3x% units/s,

(c) Find the exaet coordinate of M. (4}
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11 Acircle, Gy, has equation x? 4 y2 + kx —6y = h, where k and & are constants,
ﬁ!} Given that the radius 'C1 ofis 7 uBiiS and the cooidinates of the.centre is (,__,,2’ m),
find the values.of &, nr and . | (4]

()  Another circle, €3, has %iametm- PQ. The point P is (3,7) end Q is (=5, 5). The
equation PQ is 4y + 3x = 5,
() Find the equation of C;. @
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()  Explain, with appropriate working, why the point § (4, 5) only lies inside the circle
(:1 but not CZ‘ [2}
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12 The diagram shows a parallclogram ABCD in which D lies on the x-axis. Point 4 is (~1.4
B (2,7) and € (3, 3). Thepoint E lies on BC'such thal 5BE = 28C.

y4 B(2,7)
~NE
A(~1,8) € |
Iﬁ 5(*@3)
167
{a) Find the coordinates of D, Eand F. ‘ (8]
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Continuation of working space for question 12(a).

(b) AG and EF are two vertical lines. The y-coordinate ofc-‘isé . £ and F lie on BC and
DC respectively. Explain, with an appropriate working, what is the name of the special
quadrilsteral AEFG. 21
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A container i the shape of a right pyramid, hag a height of 45:cm and a square baseof side

20 e, was initially crvipty. Sand is then-allowed to flow into the container through a small

Holc at the top. After ¢ sceonds, the height of the sand in the container is (45 — x) cmand

the volume-of the sand in the coritainer is ¥ om’,

{8)  Show that V = 6000 = -zifixa ]
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Given that the tate of flow of the sand into the container is bx? cms, wherc b isa
constant, Find the numerical value of the rate of change of x if the height of the
sand in the container is 36 cm after 24 sceonds.. (n

End of paper
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