Year 12 HSC 2U Mathermatics

Probability, Geometrical Applications of Differentiation, and

~R ; 5@ ‘ Appliéations of Calculus to the Physical World. _
2011 7 : i : . . )
Term 3, 2011 | Week 7 Time Allowed: 50 mins Mark.r 38 @)IF ¥ =185 +4, £'()=13 and £(1)=6 find f(¥) 2
Show all wotking to gain maximum matks . Marks will be deducted for poot ot illegible work . .

Considet the function f(x)=x-3Inx for1<x<7
PART 1 - Probablhtv (12 Mmks) (b) Consider the function f(x)=x S

() Find the coordinates of the stationary poini(s) and determme their

. nature, 3
(a) A dieis thrown and a coin is tossed. Find the probability of obtaining: ’
(ii) Sketch.the curve forl <x <7, 2
i) a head and a six S : 1 '
' v . (iv) What is the maximum value for 1< x <7 1

(ii)  atail and a number less than four 1

. (¢) Build a rectangular pen with three parallel partitions using 500 feet of fencing.
(b)  Assuming that the probability of a girl being born is 60%, find the ’

probability that a fami]y of 3 children will comprise: - : y
@@ all boys . -1
(i)  two boys and a girl 2 X X X X X
(iti)  at least bne boy ‘ 1
(¢) A Winter Sport survey of 66 Australians revealed that 44 like Netball, 33 ’ . . y

like Wrestling and 6 don’t like either. If one individual is selected at
random from this group, what is the probability that:

A © () Show. y=250-(5/2)x - ' 1
(4)] they do not like Netball or Wrestlmg 1 ' ' : ) . .
(if) Show A =250x - (5/2)x 1
(ii) they like Netball but not Wrestling _ 1 : o '
: (i) What is the maximum area of the pen? 3

(d) " A faulty machine produces items of which 34% are defective.

(i) Whatis the probabiﬁty of the machinte producing 3 good items in ‘ t
_succession? - . 1

(ii) What is the probability of the machine ploducmg n faulty items in
suceession? 1

* (iif)What is the smallest number of items that are to be produced so
that the probability of obtaining at least one good item exceeds
99%? , 2
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PART 3 - Appllcatlons of Calculus to the thsxcal World ( 13 Marks)

R O S B E O e A oa e s e T S e
| @ ~ B
(a) ~ A welght is tied to a spring. The dxsplacement d (in cm) of the welght is found } : (‘> ? ("‘ ‘_’3 =7 _»"3‘; o . . e
: by the equation d =3sin3¢ wheretlstlmemseconds . T —\‘_5; B - [ men aoﬂ_—% ‘
W Follqwing release, when does the weight retumn to the origin? 1 . Tl LWl
A i ‘ . - - R R
(i)  Whatis the velocity of the weight at this point in time? 2 L ("3 ¢ (T" ?'z_") 2 X7 o o
=\
(i)  Determine when the weight is at its maximum displacement e : o /
from the origin. 2 e -
) . ’ 1 e _ e - -
(b)  Following discovery, the population of thylacines was found to be Lb> @38
decreasing at a rate proportional to its population. R ys s e S s -
. : : . BB6. .
Two years after discovery, the population of thylacines was 13000, ¢ B o6 &
Five years after discovery, the population of thylacines was 4500, ) Vﬂv..& T C . .
()  Find the value of the constant of decay. 2 : o4 3.75g %‘ = Bek..
L L L o5 OB CB8
(i)  Find the initial population of thylacines. 1 m ‘< 028 oG & 5 -
(i)~ After how many years will the number of thylacines be less . °-\ Cr6f$
than 5% of the original population? 2 oo T & < G—

(c) The acceleratlon of a particle is given by a=4t where ais in ms™ . . \ : Co
and £ is in seconds. : ® ?(GSE)' (o-‘l-) - /
S ro.06%
If 1nmally its velocity is 5ms™ and its displacement is 6m to the left of : oo S e
the origin, find its displacement after 10 seconds. 3

(i) ¢ (86)+ *(868) - t (veg)
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PP OF CALC TO PHYS woRLD.

-~ [a) '

(i) O = 3Bsindt

| ) 23

| 0= sin3t  ©

a O~ sin

o S 6 -0, T n..
| K 'é = 11./3 ‘5’ |/

MANY _STUDENTS  USED  DEGREES AS A

MEASUREMENT OF_TIME RATHEER THAN RADIANS

£ _MUST Be N RHDIAN Fonm FoR THESE

| TUPES 0OF B'NS/

SOME - STUDeNTs DSED £=0 me QUESTION
STATED " FOLLDIING EELEAsE |

(i) V= 4 sin Bk~

4= /3;; V=9 (s 1T,

o

-4 ms”!

MANY STUDENTS FOUMD OUT _THE \€eLociTy Rur

NEGLECTED THE -yE  SK\. VELOATY HAS

D!QECT‘IDM / |




() o 15 MmAx WHEN  dx [ar v) =
. ’ aL :
O = A D
O = con 3t |
O = (DG 2.0 = 'TF/? . 3”72

t- " .

¥ CHEE IF mAx/ 4

l

W

V= - 27 sin Bt

) 13600~ P e

Bowo . 6
e—Z.R.
. = 26364 217 .
= 26 39 v

THERE WERE s0OME  ObD ROUNDINGS 1K

THIS QUESTION. WHY ROUND TO THE NERPEST

107 Ve 26 24.21 => 263167

CONVERSE)Y  somE 5TUDFJ\\T5 LEFT THE

- 273 Sin TT/2'

—27-_ N o mpx !

ANSWER  As A DECIMAL

CAN _YpD HRAVE ©-22 pF A THYLACNE »

MANY STUDENTS DID NOT CHECK. (F. INDEED

X WAS MAX_ WHEN +=T/4 oR NEGLECTED

5 (TASMANIAN TIGER.
LSy

). 065>e "

TO_MENTION_WHY THEY WERE ALLOWING V=0
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MosStLY COJQJZECT

SOME  STUPENTS FOUND s/ oF 26364

. 0.35342 .. = O35 ('de)

WHICH WAS UMNEC.EsSAJQM
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(€=10) = A= 2. ,9800+ 50 - b
N

d= Ho ¥~ M-}ongﬂ‘)r/
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‘MODTL% CORRECT. SOME STUDENTS

FAILED

10 PECOGNISE THE d =-b ASPECT .




