2 2008 MaTEEMATICS (HSC COURSE) ASSESSMENT TASK 2

NORTI—I SYDNEY BOYS? HIGH SC:HO o1, . ’ Question 1 (12 Marks) Commence a new booklet. Marks
-2008 HSC Course Assessment Task 2 . ‘
- . b
: (a) i Find / 62" da. . . 2
. .
. y .-
) ) : o ' ’ ol Evaluate / 5zt + 3z 4+ 1ds. - o s 2
. A o
MATHEMATICS = e | | | |
- ‘ ' L _ (b) _Fmd/ . dz - ‘ ) . A
() Y Differentiate y‘z (22° — 1)3. o ’ . o 2
. . SO - SO - oo ' : . 1022 (225 — 1) de. 9 .
"-.. General instructions - .| Class"téacher . (please v) e : s S Hence or otheméef find / ot (22° = 1)" do o )
 Working time - 60 minutes. _ Q.M Fietcher : P : o ' S o
'. . . . . . N . N - L - B 2 _ . N ! )
;o Write in:the-bocklet provided. . O'Mr Lam Ad) Find th(.e esact value of k if /2 32* dz = 50. ‘ 2
“o-Eiach tiew question is to be starbed on & new |’ O Mr Lowe ‘
‘booklet. . - . C . : : :
' (O MrIreland -
-« Write using blue or black pen. . .
) - O Mr Trenwith ] : ) ' - )
N ,. Board approved calf:ulators may be used. o M Rezcall ah Question 2 (12 Marks) Commence a new booklet.
» All necessary working should be shown in . )
‘every question. : O Mr Weiss i . e . . -
: : : < (&) oL Evaluate / z° dz. R 2
e Attempt-all questions.- . C ] —a - Lo . . K ‘ :
- . ) , i - i 7 = zb sen the li = — 2
oAb the conclusion of the examination, ' ) . i, Fli_d the gr:}?ebo@ied by the curve y = 2 between the lineg z a,
bundle the booklets within this paper and T=aan T axis.
hand to examination supervisors. . ' ' ' : ' 3 .
N . . ’ (b) By sketiching the curve y = v/9 — 2%, hence'or otherwise evaluate / V9 —z2dz - 3
0
as an exact value.
: Marker's use only. C (e) Given 8" () =2t%, 5'(2) = 1 and s(1) = 2, find:
OUESTION | MARKS || - i s'(t) 2
1 /12 4 5o s(3) ' ' 3
2 : /12
_ : 3 - /11
STUDENT NUMBER: : -
4 /13
5 /6 :
Total /54
<
Total (%) /100
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Question 3 (11 Marks) Commence a new booklet. Marks
(a) Find the area of the region between the curves ' .4

y=1’
y=3z+4
(b) Find the volume of solid of revolution when the region bounded by the curve 3

y =z + 1, the y axis, the liries y = 2 & y =5, rotated about the y axis.

: . i ) -

(c Find an approximation to | 27 dx by ising Simpson’s Rule with 5: function 4

o g . - .
values. :

Question 4 (13 Marks) . Commence a new booklét.

'(a) The probability that a particular man lives to the age of 75 is % and the
- ~probability that his wife will live to 75 is g. ‘By drawing a tree di§.gram'0r
otherwise, find: : )
i Only the man will live to 75. ) 1

fi. . Both will live to 75. : o : 2

fil. At least.one of them will live to 75. S A , .

(b) In a bag with 20 marbles, seven are red, nine are gold & four are blue. One
marble is taken from the bag and not replaced, then a second is taken out.

Find the probability of choosing:

i Two red marbles. 2
ii. Marbles of a different colour 2
() If an integer = between 1 and 100 (inclusive) is chosen at random, find the
probability of the number being:
i. Less than 50 or a muliple of 5. 2
i. Being a multiple of 9 but not a multiple of 12. .2

Question 5 (6 Marks) Commence a new booldet. Marks

(a)

(b)

i Find the equation of a line passing through the points (0, 0) and (h, 7). 1
il. Using the diagram below & by rotating the given line about the z 2
axis, derive the formula for the volume of a cone with radius r and

height h. o
Y

L i

i

1

i

|

A
XV

A certain. telecommimications company offers “untimed” international calls
but disconnects the call after 3 hours. ’

- The probability of a call duration between a < ¢t < b hours using the function

18
P(a<t<b)l=/bf(t)dt
o) |

ol

=g+

i — > ¢ (hrs)
: 1 2 3
Using this, find the probability of a call lasting
i Between 60 & 90 minutes. 2
il Ezactly 1.5 hours: . 1

End of paper.
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2008 MATHEMATICS (HSC COURSE) ASSESSMENT TasK 2 SOLUTIONS 5
Solutions ifi. (2 marks)
Question 1 /k 32% — 50
(&) i (2 marks) S
: [+], =50
7 3 8 - 2
62" do = 7a° + C B 2% =50
N N . K=58
ii. (2 marks) . o & 5gl/8
- .
/o 5t 3¢ +ids Question 2
T L N
= [35 + EZE + w] - (a) i’ (2 marks)
2 0 Q. 1 6 o
g3 7 / o dw = [—z
Slegtli=g - 5 ]
. 1
(b) (2 marks) ) (Eﬂ,_&d){)
=0 -
1+ 5t 128
/ 25 d““fz‘/_?*”?dz ii. (2 marks) .
: 1f 5. . : i Since the integral is O, then the area
25/2; +ade ' from & = —a to & = ( must be equal
1/1 i to the area from 4 = 0 to z = a.
—§(§$3+§$2>+C ’ o
A=2 [ obdx
La.1, 0
=g% Tt T +C L 1e
| - o[l
L v Do : R o
(c¢) i (2 marks) ) . 1,
. =ca
y= (2% —1)° 8
Cylw) = u(z) =205 —1 ’ Both marks to be awarded iff explanation
5 4 ] is acceptable.
y'(u) = 3u® o/(z) =107
Y (@) =y (1) X v/ (2) (b) (3 marks)
= 3u? x 10*

= 30* (22° —1)*
ii. (2 marks)
/10:1:4 (2:55 - 1)2 dz

= % / 305 (225 — 1)* do

T T T T ¥
-3 -2 -1 I 1 2 3
The integral f: /9 — 22 dx is the same as
the area of the quarter circle.
T3
1
/ VI-—2ds="mx3
0 4

9
= =T

4

=% (215 - 1)3 +C
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Find the points of intersection between the
two curves by equating,

() i (2 marks)
S(t) = / $(6) dt

22 =3z+44
=/2t2dt a? 35— 4=0
2 ' - -
) (z—4)(z+1) 0’
3 swm=4,-1

Using §(2)=1"
The area is thus

1= % x 22+ " )
- 16 A= / Bz +4) —2lde
: =4+ -1
3 L
= 6 _ 13 = / 22 — 3z —4ds
G=1-3 Y -1 .
: 2 13 . 4
"ii. (3 marks) : . =1
o) = /s’(t) dt _ 5
=-/gt3—Edt . ) (b) (8 marks)
3 3 .
2 1T, 13
1, 13
= 675 —-?t-l—cz
Using s(1) =2,
113 "
2= 6 - —3-—+Gz
Ciog_ 1, 13
27 _E+? Changing the subject to &
37 .
6 ' y=t+1
1 13 37 2y
)= ot~ g 2 gi=y-1
s(t) G 3 £+ 5 »
5(3) = 20 Integrating,
5
Guestion 5 Ve / 2 dy
2
(a) (4 marks) 5
2 =7r/ y—1ldy
{y=z >
|y=38z+4 _ i, 5
Y = [21/ -y 2
1
:w(g (5% - 2%) —(5—2))
21
- (5-3)
_ 16m
T2
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2008 MaTEEMATICS (HSC COURSE) ASSBSSMENT TASK 2 SOLUTIONS 7

" (¢) (4 marks) (®) i (2 marks) .

; 1 R
[2] if the entire table is correct 7 R /

= ~—
= T0l L 1.2 : / 1 TR

41 21 45 ];,9
2% (1 ]23 |23 |27 \ % g

= 13 e
. '. | . . 20 R

Using Simpson’s Rule with the 5 function - }F

values from the table,* 19

7 6

. h : PRR)=—x —

Aw 3 (91 + Weven + 2yoda + v2) (BR) 2201 19

i =
=3 (44 (24 28) 42 x 22 19) : _ 190
= 1.4427 (4 dp.) ii. (2 marks)
'QL.lestion 4 - ' - P(different)
' "= 1~ P(same)

(a) Draw out the probability tree, letting the
‘event of the maa living to 756+ be M and
the event of the woman lixsring; to 75+ be W.

-
§om=
S fw
Sl
’ 1 W
i. (1 mark) - ! )
iy 4 -' 1 4
P(M) = P(M)x P(W) ==X = o
P(MW) = P(M) x P(W)
4.6 24
57T

The first mark is for identification of a
pair of independent events.

iil. (2 marks)
P(at least M or W)
= 1 — P(neither)
~1- (PEOPOV))
1o (32
h 577) 7 35
The first mark is for identifying the
complement,.

“Students may use & 4 d.p. approximation of 2% where
2% ig irrational.

=12 (P(RR) + P(GG) + P(BB))
=l-F+(Gx B+ (ExS)
— 127

— 190 .

(c) A'Venn diagram would assist in'the calculatians.

Not drawn here for brevity.
i. (2 marks)

There are 11 multiples-of 5 from 50

to 100 inclusive, and 49 numbers less

than.50 (1 to 49). Hence

49+11 3

Pz <50 Ublz) = 0 =3
A Venn diagram would assist in the
calculations.
ii. (2 marks)

Common multiples of 9 and 12 are 36
& '72. Since there are 11 multiples of
9 between 1 & 100, ther there are 9 of
them which are not algo multiples of
12. Hence

9

P(zl9n12 Jz) = 00

NORTE SYDNEY BOYS' HIGH SCHOOL

Question 5 ii. (1 mark)
(a) i (1 mark) P{t=1.5)=P(l.5 <t < L5)
‘ w-yi_r-0 _r _
m=2_" """ _ = Ft)di
L5
= ) =0 .

Highlights the theoretical impossibility
of ANY call lasting exactly 1.5 hours

e under a continuous probability distribution.

‘3
I
i
1
H
[
I
I
i
<@
il
=
8

I A
)
8

(b) i (2 marks)

P(1<t<LB)

Both marks to be awarded if student is
capable of finding the function values
abt=1and{= £, then using the area
of a trapezium to find the proper area.
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