Question 1, ‘
o o _ o a) Find the .('1e'rivativé of-éinf1éé¥). . »‘ o o 3
R3# RANDWICK GIRLS HIGH SCHOOL | ~

b) Using the table of Standald Integrals show that

Facta Non Verba A . A . f

Mathematics Department " ) J;: Ce '. . o

y ' ¢) i) State the domain and range of cos™ (x) _ 1
Year 12 _ :
Extension I ' : + i) Sketch 3 ¢os™ (g) for the most appropriate domain 3

Mathematics
Assessment Task

June 2006 .
| Question 2.

Instructions to Candidates: - _ : - Time Allowed: 50 minutes B | ‘ .
* Approved Scientific Calculators may used. A sky-diver opens her palachute when fallmg at 30 ms™ ' .

* Show ALL necessary working. : ‘Thereafter her acceleration is glven by av -y (6 — v), where kisa constant
o Answer questions on paper provided : ot

a) -Show that thls conchtlon is. satlsﬁed when v= 6+ Ae” X! -

'_Qgesfion ; Marks b) Find the value of the constant, A. S _ 1
;‘ ’,/ 5/190 ¢) One second affer opening the parachqte, her velocity has
3 ‘;‘ 7o decreased to 10.7 ms_1 )
4 I B _ Find the value of k correct to 2 decimal places.™ 3
5 76 - d) Find the velocnty, cmrect to 1 decunal places 2 seconds after :
Total ! ,,/43‘\ _ the parachute is opened : . 2
A _,/ e) What is the minimum velocity of the sky-diver at the time of

l_anding? o } 1




Question 3. : _ . Question 5. (6 marks)_ " .
. ‘ ‘ ' V ) i Figure not to scale..
t

The position of a particle moving éleng the x axis is given by

X= Zoos(st + -g-) where x is measured in metres.

50m

a) State the amplitude of the motion. 1
b) State the period of the:motion, o a ‘ 1 _
¢) Find the velocity of the partiele as a function of t. ] 1 _ ) Qobm -

) Show that the accelel'.atlon of the particle s given by The diagram sho§vs the peth ofa projectiie'launcﬁed at an angle of elevation «, with an

initial velocity of 40 m/s, from the top of a 50 metre high bu11d1ng The acceleratlon due to

. 2 _
X=onx . a ' 2 gravity is assumed to be 10 m/s?.
and find the value of n’ . . o a' iy
i) leen that =0 .and ——2 —-10‘
e) What was the particle’s. 1mt1al posmon and in what direction 2 ar? a
was it moving? - : show that x = 40tcosa and y=-5t>+40tsinor + 50 where x and 'y are horizontal
f What ﬁme clapsed before ¢ - particle was next at its initial g “and vertical displacements of the prOJectﬂe in metres from O at time t seconds

s . . . fter launchin,
position and what was its velocity at that time. atterta ‘ &

th) The pro]ect]le landa ¢ on the gTound 200 metres from the base of the building. Find

; two posaible Values of . vae you answers to the nearest degree
Question 4. » e e . .

A ﬁlter funnel with a vert1cal angle of 120° contains liquid
to a depth of h em.

a) Show that the volume of the liquid in the filter funnel is given by
Cvsan® ' ‘ 3
. b) Show that the horlzontal surface area of the hquld in the funnel
when viewed from above is given by ' '. " SA= 3K 2
c) If the volume is decreasing at a rate of 30 ml/ minete, at what rate

is the height decreasing when the surface area is 40 em* 7 3
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