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Assessed Outcomes
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uses the algebraic and geometric representations of complex numbers

- uses algébraic manipulation iri dealing with polynomials

combines algebra and calculus to determine features of a graph

applies further techniques of integration including partial fractions

Direcﬁon; to Candidates

*  Section I: 10 marks
* -Section 2: 6 Questions - 15 marks éach
* Total mark is 100

* Show all working

* READ the questions carefully
* Board approved calculators may be used
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Section 1:
“Worth 10 marks ‘
FEach question is worth 1 mark

Fill in the multiple choice sheet for this section.

1. What are the values of real numbers p and g such that 1-7 isa root of ﬂie equation z° + pz+g =07

A. p=-2and g=-4 /
B. p=v—2a.nd‘q=4’A ‘
C. 'p=2andvq=4

p=2andg=4

2. Consider the Argand diagram below.
i ‘

o5 2] o R G I i

Which inequality could define the shaded area?

A 0slgs2 A
B. “lsid=2

c Oslz-1=2

D.

1s|z-} =2
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3. The diagram shows the graph of the function y = f(x).
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4. The polynomial P(x) = x° -3x* +4x3 ~4x? +3x—1has x =1 as a root of multiplicity 3 and x=ias 7. Let z=3—i. Whatis the value of iz?
~ aroot. Which of the following expressions is a factorised form of P(x) over the complex numbers?

A P()=(e+DP(x-D)x+D) . R A -1-3 . /
1) B 13 -\ |
B.  P)=(-17(x-Dx+D) .. v s
‘ - C. 1-3i \
3 . ; o x
C.  P)=(x+1)(x-1(x+1) // b tess A

D:  P(x)=(x=1)° (x—i)x+i)

8. Consider the Argand diagram below._

2—.x——1 )

5. ’The asymptoteg to y;—{?ﬁ— are:

A x=-1 |

B. y=x-2 and x=-1 )

C. y=x and x=-1

D. ‘g’)=x~2 and x=1 R 4

Which inequality could define the shaded area? -

6. What is the value offx(x—Z)sdx? Use the substitution # &x <72, A. |z—1]s\/5 and Os_arg(vz—i)‘s%
- Va . L . . -
A —;" . B. ]z—lls’ZandOsa:g(zH)sz
, d Y1
2 C. |z-1=1an Osarg(z—z)s—Z
7 . » ” .
D! |z-1sland O=sarg(z+i)s> -
1 : T4
C - .
-3
p. 2%
.3
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9. Which of the following is an expression for f —%2;dx?

X +4x+13
A. 1tan“ @+2) +c
3 3 -
B. 2y @+2) te /

C. ltem“lglz2 t+c
- 9 95

D. —Z-tan’l—(f—iz—) fc
9 9 :

10. Let I, =j:x”sinxdx,where Os‘xs%.

‘ ‘Which of the fol_lbwing is the correct expreésion’ for I, ?
A " =n(n-1),, ‘

B. a"+n(n-1I_,
C.. & -n(n-21I_,

D. ~#"+n(n-2)I_,

'END OF SECTION 1
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Section II:

Worth 90 marks

Six questions 15 marks each

All solutions in booklets

Begin a new booklet for each question

Question 11 (15 marks) : . . ' . Marks
- . g o= xdx
()  Use the substitation u = x” to calculate {V2 3
' ﬁ’ J1-x*
() Find . J P& 3
o 2+cosx

o L 4 fracti ' o :
© @ Write — ) as the sum of two fractions. - 2

. ‘ 4

(i)  Hence; find f 5 dx. . -2
. x° -1 ) .
(d) Sketch (showing critical points) the graph of 'y = x* ~ |x|. 3
(€) *Showthatf [ dx=,J’ fla-x)d&e - ' o2
0 0 . . .
’ Question 12 on page 9
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Question 12. (15 marks) Start a new sheet of writing paper. , " Marks Question 13: (15 marks) Marks
~a. If zy=3-2jandz, =3 —4; , find in the form x + iy: : ) C A Given that P(x) = x* + x* — 3x® —5x -2 has a 3 — fold root, find all the roots of P(x) 3

i oz, — g 1

. 2

i, (zp) A 1 . b.. Show that if the polynomial P(x) has a root of multiplicity m , then P'(x) has the

' E _ . : root o with multiplicity (m — 1). _ 2
i, & o . i ,
)
iv. z.z, A 1
c. " If a, B,y arethe roots of the cubic equation x* + gx + r = 0, find the value of

o za,Eaﬁ,Eaﬂy intérmsof q,r. ’
b. Factorise x' +x°—12 completely over the field of ; ‘ ‘ v ]

i.  Rational numbers. ) ) 1 Hence prove that (ﬂ - y)z + (}' - a)z + (a - 16)2 =—-6g 3

ii. Real numbers. 1

{ﬁ_ Complex Nimbers. , : 1 d. Solve the equation 4x® ~24x? +23x +18 = 0, given that the roots are in arithmetic

o ' ’ ' " progression . : 3
g Find the square roots of z=1 + 3 in the form Jz =+ (x+i). o 3

“2x 431 . a b ¢ d
€ If 3 = + -+ +
2 . . . F-D'x+2) @~ x-D -1 (x+2)
d. Forany complex number, Z show that z.Z = |z] . 2 '
find the values of q, b, ¢, d. /3// K

e. i Wrte z=.3 + jinthe formr{cos® + isin8). 1

ii. Hence, or otherwise, find 7 inthe form x + . 2

!
Question 13 on page 10

Question 14 on page 11
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Question 14: (15 marks)

a. Sketch the graph of f (x) = (x - 4)(2 —x) and hence draw separate sketches of the

following graphs:

. 1

i —
/(%)

if. y= [ Vi (x)]2

ii. 3 =f(x)

v, y=e¥

b.." A sketch of the curve whose equation is y = f{x) is shown below.

y

Ay
T

h 4
N

\y

Draw neat, half page sketches of:

Loy=1)l
iooy=)
) iii.‘ y= f_(_l;)—
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i

Marks

Question15 ot page 12

(&) If a> b > 0, show that 1+§> 2\/§

Question 15 (15 marks)Start a new sheet of writing paper. ) Marks
A Find the fourth roots of2 + 23 1. ) S V 3
“b. The complex number z=x + iy satisfies the relation (z z) + 18(z +z)=136. ' 3

Show that the locus of zon the Argand plane is a parabola, and g1ve its focal length
and the coordinates of its vertex

. For the curve Wlth equation s 6xy — 4y = 10 determine the gradient of the tangent at 3

the point (2, 1) on the curve.

The diagram below shows the graphs of y = g(x) and y = h(x) for the domain, 4

Draw a half page sketch showing the graph of y = g(x). h(x).
y . : N

pr . '. | o 2

Question 16 on page 13
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Question 16: (15 marks) Marks
a. 1 Show that the recurrence (reduction) formula for
' I,,=ftan"xdx is I, =——tan "'x -1 _,. 3
: - : n-1 o
ii. Hence évaluate =~ f *tan *x dx -2
. - Jo .
b, ~ _tanartan ftany
L Show that . tan(a+,5+y)= tana+tan,3+.tany tanatan ftany . 3
. I-tanrtan § —tan Btan y — tan y tan «
s . -1 1 -1 1 -1 1
iR Hence or. otherwise, evaluate tan 5 +tan™ —+tan” TR . 2
. ) ' 3 n an nel o | T
c. If o and B are the roots of % —2x +4 =0, prove that & -B"=i2 SmT .
Hence find the value of &’ — §° l 5

END OF PAPER
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Multiple Choice Answer Sheet

MASTER copy

Name / Number:

1 AO B® cO poJ/
2 AO B® cO poY
3 AO BO & poOvV
4 AO BO cO pe
5 AO B® cO poV
6 AO B® cO poY
7 -AO' BO C_Q‘/ D <4

g AO B® ¢cO poV
9 AO B® ¢cO po/
10 A BO  cO- pa

P
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