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1. (a) Find the value of the discriminant and describe the nature of the roots
of the following quadratic equations:

i, Tz — 10z — 5 = 0;
ii. 25¢% — 10t = —1;
iii. 8z%2 — 6z + 3 = 5z

(b) Use the logarithm laws to write each of the following expression as a
single logarithm:
i. 2In(w —5) — —;—[ln(x +3) —Inlz — )] — 31nz;
ii. 2(log2z —logy) — (log3 + 2log5);
iii. %logz r — 2(logyn — 4log, m).

(c) Write down the expression for sin(A+ B) and cos(A— B). Use the above
expressions to find the following:

i. sin225°%;
. 1i. cos195°.

(d) Solve the following equations in the domain 0 < z < 2.

i. 6cos’z =3cosz + 3;

ii. sin®z — 5sin®z + 6sinz = 0.



2. (a) Find the following limits:
i. lim =
Cr-18z2 427 — 2’
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(b) Differentiate the following with respect to z, simplifying your answer
where possible:

(2’ +z+1)4—1z)
(2z — 1) ’

ii. vz2 4 3z +2;
iii. sin(z? + 3) cos(vz? + 1).
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(¢) By making a suitable substitution, éind each of the following integrals:
i, /3:62 sin(z® + 1) dz;

s / 2sin 3z -
") (5+38cosz)t

Z;
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iv. /xe 3% dz.
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