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General instructions

STUDENT NUMBER

Working time — 50 min.

Commence each new question on a new
page.

Write using blue or black pen.  Where
diagrams are to be sketched, these may be
done in pencil.

Board approved calculators may be used.

All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.

Attempt all questions.

At the conclusion of the examination, bundle
the booklets used in the correct order
within this paper and hand to examination
supervisors.

Marker’s use only.
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2 2012 MATHEMATICS (EXTENSION 2) HSC COURSE ASSESSMENT TASK 4

Glossary
o Z={--,-3,-2,-1,0,1,2,3} — set of all integers.

e 7T — all positive integers (excludes zero)

e R — set of all real numbers

Question 1 (12 Marks) Commence a NEW page. Marks
(a) Given that a? +b? > 2ab and a? + b> + ¢ > ab+ bc + ac, where a, b and ¢ € R,
show that:
i. sin? a + cos? o > sin 2a. 1
1
ii. sin?a+ cos?a+ tan?a > sina — cos a + sec o + B sin 2ar. 3
—1
(b) i. Show that <n) < n(n 1), where n, r € ZT and 1 <r < n. 2
r r—
ii. Given that (a + b)" can be written as 2

(A (e (e

Show that for a, b > 0 and n € Z*,

(a+b)" —a" < nb(a+b)"!

3

(c) Show that & > —— " for z > 0. 4
2+cosx

Question 2 (11 Marks) Commence a NEW page. Marks

A particle of mass m kg is dropped from rest in a medium in which the resistance to
motion has magnitude 1—10m1)2 when the velocity of the particle is v ms™!.

After ¢ seconds, the particle has fallen z metres and has velocity v ms™' and

acceleration a ms~2. Take the acceleration due to gravity as 10ms™2.

(a) Draw a diagram showing the forces acting on the particle. Hence show that 1
, - 100 v?
10
(b)  Show that t = % log, Gg J_“ Z) 3
(c) Find expressions in terms of ¢ for v and x. 4
(d) Show that the terminal velocity is 10ms™. 1
(e) Find the exact time taken and the exact distance fallen by the particle in reaching 2

a speed equal to 80% of its terminal velocity.
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Question 3 (11 Marks) Commence a NEW page. Marks
(a) Use mathematical induction to prove for n > 1, n € Z: 3
IxU+2x2l+---+nxnl=Mn+1)!-1

(b) BAC, BAD are two circles such that tangents at C' and D meet at T on AB
produced. If CBD is a straight line, prove that

i. TC=TD. 1

ii. LTAC = ZTAD. 2

iii. TCAD is a cyclic quadrilateral. 2

(c) The number f, is defined as f, = 22" + 1 for n € Z*, where 22" is 2 raised to 3

the power of 2™.

Prove, using mathematical induction, that for all n € Z*,

fofifer - fno1=fn—2

End of paper.
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STANDARD INTEGRALS

1
2" dx = — "t 1 C, n#-1; x#0ifn<0
n+1

dx =Inx+C, x>0

8]

1
e dx =—e"+C, a#0

a

/
/
/
[osarts =linaic.  aso
/
/
/

1
sin ax dx = ——cosax + C, a#0
a
1
sec? ax dx = —tanax + C, a#0
a
1
secaxtanaxr dr = —secax + C, a#0
a
1 1 o
/mdﬁﬂ :Etan E‘I—C, CL#O

T
=sin!' =+ C, a>0,—a<zxz<a
a

1
/ va? — x2 d

1
/ﬁdfﬂ :n<x+vx2—a2)+07 x>a>0
Ir“ —a
1 /72 2
X

NOTE: Inz =log, x, z > 0
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