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Instructions to Candidates

1. - All 3 questions may be attempted.
2.  All necessary working must be shown.
3.  Start each question on a new page.
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Question 1 - (20 marks) - Start a New Page Marks
a) Find these integrals: 8
(1) Jeotx cosec?x dx
s dx
W s
(iif) [secbx dx
. 4x~1
(iv) f s dx
b) (i) Evaluate fol wet du 4
and (ii) hence, using a suitable substitution, evaluate fol x5 ¥ dx
c). Find the value of f% dx sing the ¢’ method 4
0 5+acosx’ gthe ’
d) (i) Express 7t .5 the sum of its partial fractions 4
P (3-t)(3t-2) a P ’

and (i) hence, find f —_ﬁm dt
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Question 2 - (20 marks) Polynorhials - Start a New Page

Marks

a) (i) Ifa,Bandy aretherootsof the cubic equation x* + mx + n = 0, find in terms of

m and n, the values of:

1 ,1,1
1. =+Z+-

a B v
2. a?+pr+y?

(ii) Determine the cubic equation whose roots are a?, p2andy?

b) The polynomial P(x)hasequation P(x) = x*—2x3 —x% +2x+ 10

Given that x — 2 + i is a factor of P(x), express P(x) as a product of two real quadratic

functions.

¢} Given that Q(x) = x*—5x3+4x?+3x+9 has a zero of multiplicity 2, solve the

equation Q(x) = 0 over the complex field.

Pﬂg_—:ﬁ}ﬁ@’"‘w < o .

S

2 3 4 o T~ _1'9 N
d) Provethat AT e=0 s no real roofs if € <
Z 4 =gl . Nean

LAz
) ~19
How many real roots are there if e < T ?
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Question 3 ~ (20 marks) - Start a New Page

a)

b)

d)

®

®

(i)

(i)

(iv)

i\

)

Using suitable substitutions, or otherwise, find:

3%
/ \/:—__;,37 dx (1) [secxtanx dx

Marks

4

By considering the expansion of (cos & + isin)? and by using De Moivre’s Theorem

show that cos 38 = cos3 6 — 3 cos 6 sin® 8 and sin 36 = 3cos? 6 sing — sin®@

3 tan f—tan®6
1-3tan26

Show that tan38 =
Find the general solution of the equation tan 30 = V3

3tanf—tan®d _ V3

Use the substitution x = tan# to express the equation P—y 3

as a polynomial in terms of x
Hence, show that tan% + tan%’- + tanzgE =33
Find the polynomial of least degree that has zeros

(cot%),z (cotf‘g)f (cot %’t)z

Show that [ secx dx = In(secx +tanx) +¢

Use the method of integration by parts to find: [sec®x dx

End of Paper
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