KILLARA HIGH SCHOOL
YEAR 12 TERM 2 MATHEMATICS EXAMINATION |
JUNE 2007
TOTAL TIME: 70 MINUTES

TOTAL MARKS: 64
Read each question thoroughly.
Attempt all questions.
Start each part on a new page.
Marks may be deducted for untidy or carelessly arranged working,

Al necessary working must be shown for full marks, ’

Marks will be deducted if the answer is not-writien as:directed by the question,

Non-Programmable Calculators may be used.

PART A _ .. TRIGONOMETRIC FUNCTIONS Total fharks: 35
QUESTION 1
ay 6] -Convert 1520"'30 radians. m

" 5z . .
(i) Convert Ti- radians to degrees. (1

b) OABC is 4 sector sibtending an. angle-of 82° 20" at the centre 0.0f a circle:of radius 8 cm.

Write:the answers to the following questionscorrect to twa decimal places,

) Convert 82° 20" to élxsmaagurc in radians; [}
(). Tind the length of the arc. ABC. (4]

(iii)  Find the area-of the séctor OABC. (1)

(635) Find the area of the triangle OAC. {2)

) Find the area of the minor segment, ABC, {1

Find the radius and height of this cone-and herice find the volume and the curved sirface area of the; core,

1 .
given that V' = 3—@?‘2*}! and A=mrt +xrl, ' 4)



" QUESTION 2:

Draw the curve y =2+ 2sin2x; 0< x < 27,

State the period and amplitude of this funetion,

QUESTION 3:
Differentiate the following: (i)
(ii)
{iii)
(iv)
QUESTION 4;
Integrate the following ()
(i)
(iii)

@

QUESTION 5:

2 o . .

g

» = cos(3x +1)
y =sin(cos x)
y= »10g:g:(sinx)

y= sinx COs'X:

j’s,in 3xdx

chs.=x;te“"~"~-d5c

Express tanx in terms of sinx and cosx and
hence find - I tan3xdx
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PART B . PROBABILITY_ . Total marks: 16

QUESTION é: '

The probability of relief from the flu-with antibiotic X is 0.85 whilst with antibiotic Y is 0.7.

One flu sufferer A takes aiitibiotic X ang another flu sufferer B. takes-antibiotic Y.

What is the probability that (i)  Botharecured. (1)
Gi)  Atleastone is cured. . )

QUESTION 7:

The table below gives the classification of 60: studefits in a class by hair and.eye-colour.

Eve C glour

Hair Colour __ Blue Gréen. Brown _

Black 3 _ 1 18 222

| Brown , R 2 ; 12 |eo .19

| Blond ST R R N A B U Ol o

A V- g = . ,!'d RS S
19 6 : 35 L Leolel S
; i P et T A s

Find the probability. that two students chosen 4t random will have: tﬁq same haircolout if it is kriowr that
they : . L e R AR L
both have green eyes? : @ '
QUESTION 8: 5 |
Ina sporting;dluﬁ of 30, 18:play Tennis and 20play Netball.
If a member:is chosen at random to be their captain, what is the probability: that this member
(a) plays Tennis only (2)
(b) plays both Terinis and Netball 2)
QUESTION 9; o :
A facjtcsry"p'rodu'ce"é li-él{t: i:ulbs. When tested, if'a light bulb does not Tast 1000 hrs.it is-called.a failute. It'is
known that the probability of a failure is 0,002,
An inspector selects 3 light'bulbs: from their dm}yproducnon for testing,
By drawing a probability tree neatly to illustrate; firid the probability choosing

@)

(a) 1 failure (b) 2.failures (¢)no failures {(dY at least 1 failure G-



PARTC __ APPLICATIONS OF CALCULUS TO THE PHYSICAL, WORLD. _Tofal miarks: 13

QUESTION 10:

Gas escapes a spherical bubble at the constant rate of 70 mm > s " so.that the bubble always.

remains a sphere. |

(@)  ‘Write downthe valug of %I:— )
(b) ()  Ifthe volume ofa sphere is given by the-formula. ¥ -_---i%_mf!—,;

then, by the chaintule, -dI: axr? f'i
' at dt

Hence find the rate-of decrease of the bubble’sradius when the radius is 10 mm., )

Write your answer to two-decimal places,

(i)  Ifthe surface area.of the-bubble is given by &= 477, &ﬂﬂ%‘j’: 38‘2!3"-%.-
What is the rate of decrease. of its surface-area when the radius is 10 mifi;

Write your answer to. two decimal places. @

(iify  Having initially been given the value of %ﬁ;Qfmd,-an equation for velume interms-of t. )

Hence calculate the volume.of gas in the bubble afier 5 scconds assuming 1

initially = 30'mm. Write your-answer to 2 decimal places. m

QUESTION 11:

I it takes just:2 days for the number of insects:in.a garden to increase from one miltion to two milljon,
Assume the growth rate is proportional to the poputation present; hence the model %: kP
can be used. 1

(@)  Show that the value of k = 0.3466:(4dp) @

(c)  Find the number.of insects-after | week.. (03]
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