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General Instuctions

« Working time - 90 minutes

« Write using black pen only
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» All necessary working should be
shown in questions 6 to 9

« Start each question on a new page
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Total marks - 60
Section 1 - 5 marks

Attempt Questions 1 — 5.
Allow about 8 minutes for this section.

Section 2 - 55 marks

Attempt Questions 6 — 9.
Allow about 82 minutes for this section.
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Section 1 (5 marks)

Atternpt Questions 1 -5

Use the multiple-choice answer sheet in your answer booklet for Questions 1 — 5.
Do not remove the multiple-choice answer sheet from your answer booklet.

1.  Which of the following is equivalent [ xsec?(x2) dx ?
(A) 2tan(x®) +c¢
(B) %tan(xz) +c
(C) % sec®(x*) +c

D) § sec®(x®) +¢

2. Whatis the multiplicity of the root x = —1 of the equation

3x° —5x*—35x—27=0 27

a) 1
B) 2
C) 3
(D) 4
3. If y = cos~i(e*) then 2 equals
(A) —cosecy
(B) ~—tany
(C) —coty
(D) —secy



4. The equation 2x3 —7x+ 1 =0 hasroots «, § andy.

What is the value of a3 + B3+ 39

(A) 0
® =
© -
® -3

5.  Which integral has the smallest value ?
(A) [# sinxdx
B) [ cos®xdx

™

(C)  [#sinx cosx dx

T
(D)  [§sinx tanx dx



Section 2 (55 marks)

Atternpt Questions 6 -9
Start each question on a new page

Question 6 (14 marks)

. d
A) Find [
'\/§ x3 . - . _ 2
b) Evaluate fo s dx using the substitution u =1+ x
(1+x2)z

¢) Use integration by parts to evaluate | f lnT:: dx

d) If a,f andy are the roots of the equation x> —5x —3 =0

X

find the monic polynomial equation whose roots are s and -

& B
By 'ay

e) Find the real values of a and b giventhat 3 +1i 1saroot

of the equation z® + az? + bz + 10 =0



Question 7 (13 marks) (Start a new page)

a) The diagram below shows the graph of y = f(x).

2, -1)

Draw neat sketches, on separate diagrams, of the following;

) y=r (=
i) y=—

i) y= [fE

tan @
1+cosf

b) Use the substitution t = tang tofind | de

'¢) Por what values of k does the equation x3 — 3x% — 24x + k = 0

have exactly one real root ?

Vo™



Question 8 (14 marks) (start a new page)

a) Without the use of calculus, sketch the curve y? = x2(4 — x?%)

x+6
x*+4x+29

b) Find |
c) Ifthepolynomial ax™ + bx™+ 1 is divisible by (x — 1)*,
find expressions for @ and b in terms of .

&) 1) If L= [ x"e¥dx showthat I, =%~ (?—13) s

i) Evaluate [ 01 x5e* dx

Question 9 (14 marks) (start a new page)

x—3
x24+6x+5

dx

- a) Use partial fractions to find [
b) Find [cos®xdx

¢) i) Solve z5—1=0 over the complex field.

i1) Considering the sum of the roots found in part i), or otherwise,

. 2
determine the exact value of cos <

d) Theequation x* +ax®>+bx+c=0
has one root equal to the sum of the other two roots.

Show that a® —4ab+8¢c=0.

End of Paper
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