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Class:

YEAR 12
ASSESSMENT TASK 3
TERM 2, 2018

Mathematics Extension 2

General Instructions

*  Working time — 90 minutes + 5
minutes reading

* Board approved calculators may be
used

¢  Write using black or blue pen

*  All necessary working should be shown
in aill questions

¢ One double sided sheet of A4 paper
may be brought in and placed on the
desk

®  Write your student number at the top
of every page of your answer sheets.

5 Long Response Questions—12 marks each

Total marks — 60

Attempt all questions

Start each question on a new sheet of paper.






JRAHS Year 12 Mathematics Extension 2

Question 1 (12 marks)

2 2
a} The region bounded by the lines 2 = +2 and the hyperbola % - %— =1 is rotated
about the y—axis.
5
\J/
2
1
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2 9
i) Using the method of cylindrical shells, show that V = 4#]0 Th{9+ Zm2 dx. 2
ii} Hence, evaluate the volume of the solid. 2
b) Points P{cp, ;) and Q(cq, g) lie on the hyperbola zy = 2.
i) Show that the equation of the tangent to the hyperbola at P is z + p®y = 2¢p. 2

ii) If the tangents at the points P and Q meet at the point R(zo, o), prove that

Ty . 2c
=—andp+g=—, 3
P Yo pra Yo
1
iii) If the length of chord PQ is ¢ units, show that d? = c*(p — q)%(1 + W) 1

iv) If d remains fixed, deduce that the locus of B has equation

4c*(z* + y? NP — ay) = 22 2. 2
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JRAHS Year 12 Mathematics Extension 2

Question 2 (12 marks) Start a NEW sheet of paper

a) A particle is projected vertically upwards in a resisting medium where the resistance

varies as the square of the velocity and k is the constant of variation. [f the velocity of

projection is v tan ¢,

i) Show that the equation of motion is given by & = —kv? — g where i is the

acceleration of the particle and g is the acceleration due to gravity 1
ii) Show that the maximum height, H, reached is given by: H = QIE ln(ﬂogi@—) 3
iii) Show that the particle returns to the point of projection with velocity vp sin &

given that vg is the terminal velocity 4
iv) Show that the time of ascent is E‘;—a 4
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JRAHS Year 12 Mathematics Extension 2

Question 3 (12 marks) Start a NEW sheet of paper

a) A particle of mass, m kg, moves in a straight line with velocity v metres/second, under
a constant force, P newtons, and a resistance R newtons. Initially, the particle has a

speed vp m/s, It is given that R =5+ 3v and P = 10.

i) Show that % = i(5 — 3v). 1
m

ii) Show that the velocity, v = g(l — ¢ m) 4+ ype . | 3

iii) Find the terminal velocity of the particle. 1

iv) When the particle accelerates from vo to vy, show that the distance travelled,

5—31)0
5—3'01

)l- 3

z metres, is given by: x = %[3(1}0 — 1) -+ 5 In(

b) The area bounded by the lines y = z + 1,z =2,z =4 and the z—axis, is rotated about
the line z = 5. By taking slices perpendicular to the y—axis, find the volume of the solid

formed. 4
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JRAHS Year 12 Mathematics Extension 2

Question 4 (12 marks) Start a NEW sheet of paper

c .
a) On a rectangular hyperbola zy = %, point P has coordinates (cp, 5) It is given
that the equations of the tangent and the normal at this point are

7+ pPy — 2cp = 0 and p*x — py = ¢(p* — 1) respectively. (Do NOT prove these).

i) Find the coordinates of R where the normal crosses the other branch of the

hyperbola. 2

2
ii) The coordinates of () where the tangent meets the y—axis is (0, —c). Hence show
r

2
that the area of APQR is Zc—ﬁl(l +ph)2. 4

i) Hence, find the value(s) of p such that the area is a minimum. 2

b) Using the letters of the word CALCULUS, how many 'words’ can be made if the 'words’

consist of:
i) All eight letters? 1
i) Only five letters? 3
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JRAHS Year 12 Mathematics Extension 2

Question 5 (12 marks) Start a NEW sheet of paper

a) The base of a solid is the region bounded by the line y = 2z, the parabola
y = 42 — z° and the z—axis. Cross-sections parailel to the x—axis are right-angled

isosceles triangles with the hypotenuse in the base of the solid.

4
i) Show that the volume of the solid is given by: V = %f (4+2v4—y—1)3dy 3
0

i) Hence, find the exact volume of the solid 2

b) Two players A and B play a game of chance comprising several turns in which each player
throws a fair 6-sided die. The possible outcomes are a draw (A, B throw the same score),
A wins (As score is higher than B's) or B wins. The game is over when either player first
records two wins. Let p, be the probability the game ends on the n** turn. Let g,

be the probability the game does not end in n or fewer turns.
. . " .9
i) Explain why, on each turn, the probability that A wins is T2 1
i) Explain why ps +¢2 =1 1

iii) Explain why p,, + gn = gn_1, for n = 3,4, 5... and deduce

that Y pr=1-¢q,,n>2 2
n=2
25n2 — 2 —1)(bn —
iv) Show that qn=%and P = 5(n 4><)(6“n 8),n22 3

End of examination
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