given that one root is twice another root.
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] qneatlons to be answered.

questions carry equal marks.
ematics Tables may be obtained from the Superintendent.

(@) The roots of the equation z* 4 2z +4- 3 = 0 are x and B. Find

(i) the equation whose roots are l—é, 1—1

(ii) the value of o® - 5. 4

(b) Solve the equation

(@) A test consists of seven questions, to each of which a candidate must give one of three possible answers.
If the candidate must score 1, 2 or 3 points for each of the seven questions, in how many different ways
can a candidate score exactly 18 points in the test?

(b) Write down the first three terms of the binomial (1 + a»)? in ascending powers of z.
Iftheﬁrstthmatermsara1+3x+ggm‘,ﬁndamdb.

Using these values for @ and b in (1 + a)?, find the percentage error, correct to two decimal places,
if the sum of the first three terms is used as an approximate value of the binomial when z = 0-06.

3. (a) Examine for convergence the following series:

- = A o 2 2n+41
CIS ). e ), Grrae

(b) State the domain of values of  for which |z | < 1.
The first term of a geometric series is 2 and the common ratio is (2]:-—%) , where k > 0. Find

(i) the domain of values of k for which the series converges,
(ii) the sum to infinity of this series when b = §.

z -2
te lim —5— -
(z) Evalua lim 253
Whatvalua,ifany,haa:,;_iwhanx=2?
Skntehthegraphofthefuncﬁonz—»j%inthedomin—4 <z<4,zeR.
() Show that the sum to n terms of the series
1 1 1

§.E+:T§+“'+{r+1)(r+3)

5 1 1 1
1_2‘§(n+2+n+3) 2

and hence, or otherwise, show that the series

= 1
| 2 FFNETD
is convergent.
1 xr

Dﬁ_d'[lﬂﬁ that the series ;m) — converges for0 < = -..<,~ 2,z e R.
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5. (a) From first principles, differentiate with respect to z the function

st 4 L, (25£0)

(b)) Differentiate with respect to =

(@) J T 2>0 (i) sin=? (cos z) (iii) log. tan® z.

r-+1

2 % dz\’
(G:l Ifz:mt’(ti_*)’ Bhﬂ“’thabxc-ﬁi=2(a-‘) .

6. The total length of the twelve edges of a rectangular box is 64 cm and the total surface area is 104 om?. If
@ cm is the length of any one edge and if V em? is the volume of the box, show that

V = 52z - 162 + 2.
Find the maximum volume of the box and the lengths of the edges in this maximum case.

-1

[ and g are functions defined as follows:

f:z— = —; e = f(z), ze R
g ::.\-:—»t":r_2 e 055 g(z), z € R.
(i) Show that f(- ) = f(z) and g(-z) = - g(=).
(ii) Show that f'(x) = g(x) where f' means g and hence, or otherwise, evaluate

1/2

.L 2 f(z) g(x) dx.

(iii) Show that f(z) is positive for all values of # and hence prove that g is an increasing function of z
for all z.

(iv) Prove that g has a point of inflexion at (0, 0) and sketch the graph of g.
8. (a) Evaluate

4 o l B dﬂ: w2
(i) (\/,; T (ii) bt (iii) gin 2x(1 - sin? 2) da.
1 vz 09—z 0
(b) Write down the first five terms of the expansion of (1 4 2?)-! and taking the integral of these between

dx

1
0 and 1 as an approximation forJ. i

o find an approximate value of E b
0

(See tables p. 41).

9. Sketch the graph of the function
TR R sa-> i%’:
in the domain - 2 < z < 2.

Indicate the region bounded by the graph and the z-axis and calculate the volume generated by rotating
this region about the y-axis.

10. The tangent at the point (s, ¥s) on the graph of
the function z— f(zi =y cuts the =z-axis at

(#n+ , 0) as in diagram.

Show that
Taiy = Tn - }% , where {’ means g i (x., ,}-j,)
If f(z) = a® - 2, prove that

2 2
Tapy = gzn b o E’ .
Verify that one root of the equation z8-2 =0
lies between 1} and 14.

Taking 1} as an approximation for 24/2, use the
above formula to find a further approximation. !

( Xrtis o) (-'c,‘,, 0)




