JRAHS Year12 Extensionl Tria 2010

Question1 (12 Marks)

(@  Find the value of j Ontan(zj dx, expressing your answer in theform alnb wherea and b are

rational numbers.

(b) A 240 metretall tower stands on alarge flat plain. From a point on the plain East of the
tower James measures the angle of elevation of the top of the tower as 30°. Bruce, whois
South of the tower, measures the angle of elevation of the top of the tower as 45°.

(i) Draw aneat sketch showing the above information.

(i)  Show that Jamesis 24043 metres from the base of the tower and also find the
distance of Bruce from the base of the tower.

(ilf)  Find the distance between James and Bruce.

1 dx

1
4

(©)  Usethesubstitution u? = x (u>0) tofind the exact value of j

X — X?

Question2 START ANEW PAGE (12 Marks)

(@ () Provethat the tangent to the parabola x* = 4ay at the point P(Zap,apz) is given by
px—-y-ap® =0.

(i)  Thetangent at P meets the directrix at the point T. Find the co-ordinates of T.

(iii) If Fisthefocus of the parabola prove that PF is perpendicular to FT.

(b) (i) Sketchthecurve y=1+sinx for 0< x<2n.
(i)  Find the exact volume of the solid formed when the area bounded by the curve

y =1+sin X, the coordinate axes and the line x = 271 isrotated one revolution about
the x-axis.
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Question3 START A NEW PAGE (12 Marks) Marks

(@ A BandD arethree pointson acircle
with centre O. A smaller circleis drawn
through the points O, A and B. The B
chord BD of the larger circle cuts the
smaller circle at C and chord CO
extended cuts the larger circleat E.

D 0
A
E
(i) Copy the diagram onto your examination paper and explain why CJCBA = OEOA. 1
(i) Provethat BE bisects [IDBA. 3
(b) () Thecurve y=x* isrotated one revolution about the y-axis to form a container for 2

storing water. Calculate the volume of water that can be stored if the container isfilled
to adepth of hcm.

(i)  Water is poured into the above container at arate of 60 ml/minute. Find the rate at 2
which the depth is increasing when the depth is 16 cm.

(c) Theequation of motion of a particle moving along a horizontal straight lineis given by the

formula x = 3co{%tj + sin(%tj , Where x metres is the displacement of the particle at time

t seconds.
(i) Explain whether the particleisinitialy moving to the right or left, and whether it is 2
speeding up or slowing down.
(i)  Find the time for the particle to first reach the origin. Give your answer correct to one 2
decimal place.
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Question4 START A NEW PAGE (12 Marks)

@

(b)

(©)

(i) Provethat sin‘1x+cos’1x:§ for —1<x<1.

(i) Find the acute angle between the curves y =sin™ x and y = cos™ x at the point
where they intersect. Give your answer correct to the nearest degree.

Find the smallest positive solution, in radians, of the equation cos38 =sin26.

(i) Write down the coefficient of x* when the binomial product (5+3x) is expanded in
ascending powers of x.

(i) Which two adjacent terms in the above expansion have their coefficients in the ratio
2:3?

Question5 START A NEW PAGE (12 Marks)

@

(b)

(©

() If 6=tan A+tan™ B show that tand =" 2 .
1- AB

(i)  Hence solve the equation tan™ 3x + tan™ 2x = % :
Use Mathematical Induction to prove that for al positiveintegers n>1,

1 1 1 2n
+ +.t =
1+2 1+2+3 1+2+3+...+n n+1

1
“+
1

At training, a coach decides to organise a practise game between two teams using 5 players
for each team. The coach has 12 players to choose from, including the Ruse twins James and
Bruce.

()  How many different practice games could be organised if there are no restrictions on
who plays on each team?

(i)  Find the probability that in a game chosen at random, the Ruse twins would not be
playing against each other.
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Question6 START A NEW PAGE (12 Marks)

@ A =1+52+9*+. . . +(4n-3f and B, =32+ 72 +11% +....
(i) Write down the n™ term of the sequence B, .
(i) 1fs, =A -B,, showtha S, =-8n°.

(iii) Hence evaluate 101° —103° +105° —1077 +... + 2009 — 2011°

(b)  Thenumber (N) of antsin an ant colony at timet weeksis given by the formula
N =150 000 - Be™, where B and k are positive constants. Theinitial size of the colony
when discovered was 2 000 and 5 weeks | ater the size had increased to 50 000.

(i)  Show that the instantaneous rate of increase in the size of the colony can be given by

the equation Z—':' = k(150000 N).

(i)  Find the exact values of B and k.
(i)  Find the maximum size of the colony.

(iv) Find the size of the colony 20 weeks after its discovery. Give your answer correct to
the nearest 1000 ants.

Question 7 START A NEW PAGE (12 Marks)

@ (i) Writedown an expression for the expansion of cos(A+ B) and hence prove that
cos20 = 2cos’ 8 -1.

(i) ABCisatrianglewith sidesa, b, c and a perimeter of length p.

Prove that cos(éj = 31 /p—[p—Zalj .
2 2 bc

(b)  Anobject is projected from the origin O with initial speed U m/ s at an angle of elevation of

a . At the sameinstant another object is projected from a point A which is h units above the
origin O. The second object is projected with initial speed V m/s at an angle of elevation of

[, where [ < a . Both objects move freely under gravity in the same plane.
(i) Given that the equations of motion for the object projected from the origin are:
x=Utcosa and y=Utsina —%gtz,
write down the equations of motion for the object projected from the point A.

hcos

(i) If the objects collide T seconds after they are projected, provethat T = ———— .
Usin(a - B)

e THISISTHE END OF THE EXAMINATION PAPER
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= 24043 _ !

Distance from base to James = 240+/3 metres
Distance from base to Bruce =240 metres (triangle is isosceles) ~

(iii)  Find the distance between James and Bruce.

Solutiomn:
BJ? = (240w/§ )1 +240*  (Pythagoras' Theorem)
[
=240*(3+1) % 3
= 240%(4)
BJ =240x2
=480
Distance between James and Briite =4ou m = e
| L‘Q’ | . Soluntioh:
J‘% dc o+ 2udu u* =x (u>0)
F fx—x? _-E o 2udu = dx
_ J'ﬁ 2udy .
l_ _ 2 = — > 2 = —
s U 211 u x 2 u 7
(% U 1
=, 1 o
J 7= v=1 @>0)
| ,
. 1, 1
=2[sm‘uf x——£:>u =3
2
1
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MATHEMATICS Extension 1 : Question

Suggested Solutions Marks Marker’s Comments
(@ () I O=tan" A+tan”' B show that tanf = A+B @
1- 4B
: Solution:
O=tan" A+ ’can"l B
| O=a+f where a=tan’ A and f=tan” B
| tana + tan B Musy %\No'w
tan(or + f)= ———— Wty
‘ 1—tanoatan B
_A+B
1-A4B
(i) Hence solve the equation tan™ 3x +tan™ 2x = z ' @
Solution: @ 2 Wos W-(—-;,ow
tan(n) 3x+2x |
1-(3x)(2x)
. Sx
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1-6x® =5x% O
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| (6x—1)(x+1): 0 m tectro
| .
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1 i ]
Sox=— eertng A=
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MATHEMATICS Extension 1 : Question.. 2.

ProBt = 1 — P(play on opposite teams)

e, x ¢c,
T 8316

3150
8316
_A

66

Or

“No. ways not to play against each other is:

' * (both in same team) = ve, x 'C; =2520
* (James plays and Bruce does not) = °c, x °Cy =1260
' * (Bruce plays and James does not) = 0c, x °C5 =1260

: lOC §C
* (both do not play) = ——%—5— =126
| Total = 5166 -
Prob. = 21—6—6— F
8316
_al
66

Suggested Solutions Maiks Marker’s Comments
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