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Total marks - 55

Section 1 - 5 marks
Write using black or blue pen ’ :
Approved calculators may be used
All necessary working should be
shown in questions 6 to 9 - N -
Full marks tay notbe awarded for " Section 2 - 50 marks
careless work or illegible writing ' ;
Start each question on a new page -
Al answers are to be in the writing
booklet provided

Marks for each question are
indicated on the question

A table of standard integrals is .
provided at the back of this paper

Attempt Questions 1 — 5. .

Attempt Questions 6~ 9.

Allow about 10 minutes for this section,

‘Allow about 80 minutes for this section.
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Section 1 (5 marks)

Attempt Questions 1 -5

Use the multiple-choice answer sheet in your answer booklét for Questions 135,
Do not remove the multiple-choice answer sheet from your answer booklet.

1. -The polynomial P(x) of degree 4 has real coefficients.
P(x) has roots a, ff, y and & and it is known that ¢ + % +¥2 +§2 = —10,

‘Which of the following rpust be true 7 .
(A} P(x) has all its roots real. .
{B) P(x) has onereal and three ix.naginary roots -
©) };(x) has two real and fwo imaginary roots.

(D)  P(x) has at least two imaginary roots.

2. Which one of the foIlowiné diégrams could represent the location of the roots of

z5 -F-_z2 — 2 + ¢ = 0 in the complex plane, given that ¢ is real ?

A Im(z) B, Im(z)
4 4
P » Refz) - 5 —a———— Re(z)
c m(z) , D - - im@)
4 } . ) ) r
. .
= 5 > Refz) 5 »Re{z)
. . . »
i

) 3
3. With a suitable substitution , foa cos?x sin®x dx can be expressed as

(A) .fol.s woutde T -
- : - . sy

T 0.8 2 .4 [RVRY :

(B) fl u—u*du ; -
| R A e
(©) J'QE- w? —utdu
- _

@ -frut-utd T

‘Which one of the followmg is a primitive function of Wowreaa ?

@A 3sin@w - -
" 1 A

® 6sin"1(2x) . ) .

© 125in1() S

) 3smI(D) . .

‘. ra . 3X. . 3x .
NN (smz(-;) — cos? (?))dx isequalto . . . ..

(A) - -—gsin(%a) — '; . S
® ~IsinGa) "
- " l“_ ]
©" i) T
(D) ;(1—sin(3a)) o
3




Section2 (50 marks) Question 7 (13 marks) (Siaﬂ‘a new page in your answer booklet)

Attempt Questions 6-9 : . dx
Start each questi : : ind J ey
ea ' question on a new page 7 (@ Find [ Crex7

Question 6 (12 marks) . 3
(b)  Usethesubstitution x = 3siné to evaluate fu‘ﬁ‘\f‘) —x2dx.

(1)  Given the polynomial P(x) = 3x* — 14x” + 12x* + 24x — 32 3

" has a friple root, solve the equation P(x) =0.

) oo (¢} Thepolynomial P(¥) = x3 — 5x%+ 8x +b,wherebisa constant,
. dx ) . . . .
®) Find Ix2—6x+11 ’ o . - 3 ’ has a factor in the form (x — k)2,

(i) Show that the possible values of k are § and 2,

_ _ i
(c} Usethe subst:t}ltlon iU = —x togvaluate f-_1 TR 3
(i) Pork = 2, find the value of b and hence fully factorise P(x).’
(d} Using the trigonometric identity cos 38 = 4cos%8 — 3cos8, or otherwise, - 3

solve the polynoniial équation 83 —6x+1=0,
giving your answers correct ta 3 decimal places.

b




. . uestion 9 (12 marks) (Start a new page in your answer booklet
Question 8 (13 marks) (Start a new page in your answer booklet) Q ( ) p gomy )

H . - (8) () Usethesubstitufion x = u% 1 > 0, to show that
= dx . x’
2 H St = tans. 4

(@) Evaluate 0 573 cosx—doiny S8 the substitution t = tan 3 _

16 vx _ . '
J; S dx = 4'+21n3—lr15. C

(b) If &, ff and ¥ are the roots of the equation x% + 4;3:2 +3x—-3=0

. : - ) " (i) ~Hence use integration by parts to evaluate
“find the polynomial equation whose roots are :

o : 16 In{x—1}

. . By o . ' _‘; = dx
£ LY. 2 %
o 7,7ady 3 :
YG)  ef—1,ay—1 and fy~1 LA ' -
(b} () Solve the equation z5+ 1 = 0 over the complex field,
e ’ ’ : giving the comgplex roots in the form r(cas@ isinf).
© @ i Li=f(1~mx)"dx,nz0 2 )
showthat Iy = —1+ nl,;,n=1. ’ ) - (i) If aisthe complex root of 2%+ 1=10 with smallest positive argument, ) .
show that the other complex roots can bs expressed as —a2, @¥ and —ar*.
(if) Hence, or otherwise, evaluate |, :(1 —Inx)® dx 2 ) _
_(iiiy If o isthe complex rootof 2% + 1 =0 with smallest positive arguiment,
. oYy ' T : ] form the quadratic equation with roofs & — a* and o — a2,

Con - l giving your answer in the form ax? + bx + ¢ = 0.
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