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QUESTION 1 (Start a new page) MARKS

a) Solve (x —3F =(x+ 1)2

S

b) Calculate to the nearest degree the acute angle that the line
2x — 3y + 5 = 0 makes with the y-axis.

. . C- 1
¢) Without using a calculator prove that > .
) & P 7T—+37 +37-5

—3x>1.

x2-2

d) Solve for x:

e) Solveforx: 3x+3 =[1—-2x|

QUESTION 2 (Start a new page)

a) Differentiate the following with respect to x, giving your answers in simplest form.
i) y=t4r -4

i) y=0x® “DVax+3

b) Verify that x = % and x =2 satisfy the equation 7 —3x = 2
x

i) On the saine set of axes, sketch the graphs of y=7—3x and y = 2

x
. . . . 2
it) Hence or otherwise, write down all values of x for which 7 -3x < —

X

¢) Find the value(s) of x where -~ —fiJ =0
- dx| Jx-2
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QUESTION 3 (Start a new page)

1—sin@

=sech—tand , where O is acute.
1+siné

a) Prove the trigonometric identity:

b) Point.4 has coordinates (10 R 2)and point B has coordinates (— 2, 6).
The pointM divides 4B externally in the ratio 4 : 3. Find the coordinates of point M.

¢) Gas is escaping from a spherical balloon such that its radius is decreasing at a
rate of 0-1 cm/s. Find the rate of decrsase of the volume at the instant when

.3 . . .
there is 7” em® of gas in the balloon? Give your answer correct to 2 decimal places.

d) The first three terms of an AP are 3,a,b while the first three terms of a GP are 3,b,a.
Find two possible values foraand b where a #5b.

QUESTION 4 (Start a new page)

a) i) Sketch the fanction f(x)=+v2—x
i1) Find f7'(2)

b) The point 4 lies on the line 3x+2y=24. From 4, a perpendicular
is dropped to the x axis, meeting the x axis atB .
i) If B=(a,0), find the coordinates of 4 in terms of a?

ii) The triangle bounded by the line AB , the line 3x+2y=24 and the x axis
has anarea of 27 units”. Find the coordinates of 47

¢) Prove by induction Zn(n +2)= %n(n +)(2n+7)

for all positive integers n>1
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QUESTION 5 (Start a new page)

MARKS

2 a) The tangent line to the curve y = x* meets the curve at the point of contact P(a,b) .
i) Show that the tangent at point P is given by the equation
4a°x~y—4a* +5=0 2
2
ii) Explain briefly why b=a* 1
iii) If the tangent cuts the x-axis at x = % , then show that the equation of this
3 tangent is 32x—y~48=0 2
b) In the figure, 4B is a diameter of a unit B 5
circle with centre O.
3
CD=DE=AE=xand BC=BO=1.
Angle ACE= 6.
. R 2-x*
2 i) Using AOAE show that cosé =
] 5
| i) Using AOCE and the identity cos(l 80° — 6) =-co0sb,
2 pu—
show that cos @ = — 5 .
4 .
iii) Find the value ofx.
iv) Hence, find the exact value of the area of triangle CEA.
4
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