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All questions may be attempted but only marks obtained on the best five solutions will
count. The use of an electronic calculator is permitted in this ezamination.

1. Simplify

(z—y+2)=" =22y +y°+2°)(z —y + 22)(z — v)
(z —y) (z —y)* +32(z — y) +22?)

(a)

b

o () (xigz)*

(c) z(z+9)* — (z—2y)° + (y — 2)*.

2. Differentiate the following functions of z

(2) (z+1)7 exp(a?),

213),

(b) sin(cos
378
© e T2

tanz
241

(d)

3. Write down Maclaurin’s formula for expanding a function f(z) as a series in

ascending powers of z, and use it to show that, as far as the term in z*,

22 ¢
nl-z)=-2— — - —— —
n(l —z) z- 3 1
Show that In (Z-E-T) = —In (1 - %) and hence write down the expansion for In (ﬁ;)

as a series of descending powers of y as far as the term in y~*. Set y = 5 in your
result to estimate In(1-25) correct to four decimal places.
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4. A circle centre C has radius 5a. A chord AB of length 3a is drawn. The tangents to
the circle at A and B meet at T. Sketch the circle, chord and tangents.

Denote the angle ACT by a and show that sina = 0-3. Find tan o and the length
AT.

Show that the area enclosed by T'A, T'B and the major arc AB is 78-8a? correct to
one decimal place.

5. Find the following

Q) [ e,

1+ 23
(ii) /mcosx dz,

(iii) /z“% In(z3)dz.

6. Find the stationary values of the following functions and determine their nature

(i) y = 3z* — 823 + 622,

(i) y = z%e”.

7. (i) Find the area under the curve y = (1 — x2)’% between z = 0 and z = 1.

(ii) Find the volume of the solid of revolution obtained by rotating the curve
y =z(1 — z) between z = 0 and z =1 about the z-axis.

MATHEOQ04 CONTINUED



8.

a) Solve the differential equation

y _y-1
dz 1+ z2
given that y = 4 when z = 1.
b) Solve the differential equation
d*y
— +16y =0
dz? oy

given that y = 1 and % = 4 when z = 0. Find the amplitude of y.

MATHEO004

END OF PAPER



