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SYDNEY BOYS HIGH SCHOOL

EXTENSION 2
MATHEMATICS COURSE
May 2001
Assessment Task # 1

Time Allowed: 90 minutes (plus 5 minutes Reading Time)

Total Marks: 80

" Examiner: Mr S Parkex

INSTRUCTIONS:

]

Attempt all questions.
Al questions are of equal value.

All necessary working should be showh.n questjong®ull ‘arks may not be
awarded if work is careless or badly arrangx

Standard integrals are prov1ded on the back of tiily ﬁagé Approved calculators may
be used.

Return your answers in 4 sectins: Section A, Section B, Sectxon C and Section D.
Each booklet MUST show yodr name.

If required, additional Answer Bopkiets may be obtained from the Examination
Supervisor upon request.
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. xdx .
Find j m,usmg u=x"+2 2
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Find J sin® x cos xdx 5¢ w2l
_gmbx A
If z=—1+i3 find
@) iz 1
(i1) z 1
i) |z] 1
(iv) argz 2
2+i . . )

If z=———, express z in the form a + ib where a and b are real. 3

If z =1+ i3, show on the same Argand diagram, the points S
representing the complex numbers:
z, zz,l, F-z
z
3

Show that the function f(x)=tan™ x is an increasing function for

all real values of x.
Find the two points on the curve at which the tangents are parallel

to the line x-2y +1=0




Section 2 (Start a new answer booklet)
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- In the Argand diagram shade the region representing z satisfying

|z]<2 and +gsafg(z—i)s%

(There is no need to specify the vertices on the boundary)

Given that z = \/5 — i, express
)] z in modulus argument form

(i) 2’ inthe form a+ ib, where a and b are real.

Find a square root of —3—4;

Solve
Z-Tz+(13+i)=0

giving answers in the form a + ib, where a and b are real.

In the figure P(1,3) and Q(-3,1) represent the complex numbers z
and w respectively.
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() Express ; in the form a + ib, where a and 4 are real.

(i)  Find ZPOQ
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Section 3 (Start a new answer booklet)
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@, B and 7 are the roots of x° —7x*> +3x+1=0

Find

@B a+p+y 1
(i) of+oy+py 1
(iii) afy 1
(iv) d+p+7 2
W) the equation whose roots are —l- 1 and 1 2

A §
Show that the equation 2
¥ —x+3=0
cannot have a double root.

Section 3 is continued on the next page




Section 3 continued

an

(12)

(a) Inthe diagram below, from an external point 7, two tangents 74

and 7B are drawn to touch a circle, centre O, at 4 and B
respectively.

Angle A7TB is acute. The diameter AC produced meets the tangent
TB produced at D.

)] Copy the diagram into your Answer Booklet
(ii)  Provethat ZDBC=1% £ ATB

(i) Prove A ABC||ATBO

(iv) Deduce BCxOT =2(04%)

A function f(n) is defined for » >0 and for n being an integer
such that

f()=1and f(%,_+1) - f(n)+n+2
(i) Find f(2)and f(3)
(ii)  Prove, by mathematical induction, that

f(n)=-;-(n2 +3n—2)
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Section 4 (Start a new answer booklet) Marks
///mh\
(13) Twelve girls and 15 boys attend a school party. In how many ways 4
/ can 4 pairs be selected to dance? Each pair being two people of the
opposite sex.
14 (a Write down the general solution to tan40 =1 2
(b)  Use De Moivre’s Theorem to find
@) co0s40 in terms of cos@ and sin@ 2
dii) sin48 in terms of cos@ and sin 8 2
Qiii) Hence derive the result 3
| ;
\ I __4tan6—4tan’ 0
| | = 6t 6+ 1an'6
]
V() J()  Findthe roofs of x* +4x’ —6x°—4x + 1< 0, 3
where x = tan@.
4

/

X L

(i)  Hence prove the result

2 23 2 2% _
tan” ¢ + tan“ 3% + tan" 3% + tan” £ =28

THIS IS THE END OF THE PAPER
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