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2 2010 MATHEMATICS HSC ASSESSMENT Task 3 (TriaL HSC)

Question 1 (12 Marks) Commence a NEW page.

(a) Simplify 2¢/11 x 5/11.
(b) Solve correct to 2 decimal places: 22 — 3z — 7 =0

(c) If
f(z) =

r—2 forx<O
x2 forx >0

Evaluate f(—1)+ f(0) + f(2).

(d) Give the exact value of

. T
i. sin 4.
ii. logy 1.
() A rectangle has sides of —— d— Find
e rectangle has sides of ——— cm an cm. Fin
i V21 V2-1
i. its area
ii. its perimeter in simplest surd form.
Question 2 (12 Marks) Commence a NEW page.
(a) Differentiate with respect to x:
42?2 —3x+2
i —
T
ii. €35,
iii. x3e™®

(b) Explain, using calculus, why the curve y = (32 — 2)* has no points of inflexion.

(¢) Solve for z, |3 —2z| <5.

Marks

2

Marks
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2010 MAaTHEMATICS HSC ASSESSMENT TAsK 3 (TriaL HSC) 3

Question 3 (12 Marks) Commence a NEW page. Marks

(a) What is the period and amplitude of the curve y = 3 cos2x? Sketch the curve for 4
0<x<2r.

(b) Write down a quadratic equation which is negative within the interval —1 < z < 2 2

and non negative for al other values of x.

(¢c) Find the primitive of:

. 2x

. . 2
2+ 1
2

ii. — 4 5e”. 2
x

L.

111. m 2
Question 4 (12 Marks) Commence a NEW page. Marks
(a) The volume V cm? of water remainingin a leaking bucket after ¢ seconds is

V =2000 — 40t + 0.2¢>
i. How much water was there initially in the bucket? 1

ii. How long does it take to empty the bucket? 1

iii. How fast is the volume of water in the bucket decreasing when t = 307 1
(b) Find the value of 8 =4 +2—-1+0.5—-0.25+---. 2
(¢c) Use Simpson’s Rule with five function values to estimate the area bounded by the 3

curve y = v/ + 2, the = axis and the lines x = 1 and x = —1, correct to 2 decimal
places.
102 o
sin“ 30
d) Simplify —————. 2
(d) P yl—sin230°
(e) Find the coordinates of the point on the curve y = 222 +4x — 11 where the tangent 2

is parallel to the line y = 8z + 9.
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4 2010 MATHEMATICS HSC ASSESSMENT Task 3 (TriaL HSC)

Question 5 (12 Marks) Commence a NEW page. Marks

(a) Find the equation of the normal to the curve y = xsinz where z = 7. 3

(b) For the quadratic equation 22 — (2 + k)x + 3k = 0, find the value of k if
i. the sum of roots is 5. 1

ii. the product of roots is 12. 1

(c) Given that sinf = 2 and 6 is acute, find the value of

i. tané. 1
ii. sec. 1
iii. cosec?f — cot2 6. 1

(d) For the parabola y = 5 + 22 — 22,

i. Find the equation of the axis of symmetry. 1
ii. Find the coordinates of the vertex. 1
iii. Find the focal length. 1

iv. Sketch the parabola.

Question 6 (12 Marks) Commence a NEW page. Marks

(a) What is the equation of the line through (—1,3) and perpendicular to the line 2
Sr —2y —3 =07

(b) For y = 223 — 322 — 122 + 2
i. Find all stationary points and determine their nature.
ii. Find the point(s) of inflexion.
iii. Sketch the curve. 2

(c) Find the volume generated when the area between the curve y = x3 and the line 4
y = x where x > 0 is rotated about the x axis.

JUNE 21, 2010 NORTH SYDNEY BOYS’ HIGH SCHOOL



2010 MAaTHEMATICS HSC ASSESSMENT TAsK 3 (TriaL HSC) 5

Question 7 (12 Marks) Commence a NEW page. Marks

(a) Inflation is still increasing, but with various policies to reduce inflation over the 2
last few years had an effect. Draw a graph to represent this information with I
(inflation) against ¢ (time).

(b) Show that cos & n I+sina 2 o
1+sina cosa  cosa
(¢) Draw the graph of y = e”*. By drawing another graph on the same set of axes, 2

show that f(z) = e™® — x + 1 has exactly one root.

(d) If Ais (1,3), Bis (5,6) and P is (z,y)
i. Find the lengths PA and PB in terms of x and y.

ii. Find the locus of the points whose distance from A is double its distance
from B.

(e) The p-th term of a certain geometric progression is ¢ times the first term. 2

Show that the common ratio r is given by

log,.

1 =
ogr b1

Question 8 (12 Marks) Commence a NEW page. Marks

(a) The series 7+ 13 + 31 + - -+ has 3" + 4 as its n-th term. Write down

i. the seventh term. 1
ii. the sum of the first n terms. 2
(b) Prove that the line 4z —y — 8 = 0 is a tangent to the curve x> = 2y and find the 3

point of contact.

(c) Solve the following where 0 < z < 27
i. (2cosz+ 1)(cosz —1).
ii. 3tan’z =1.

iii. 2sin(z—%)=-1. 2
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6 2010 MATHEMATICS HSC ASSESSMENT Task 3 (TriaL HSC)

Question 9 (12 Marks) Commence a NEW page. Marks

(a) A courier on a bike is in open country at the point A and is 6 km from the nearest
point P on a straight sealed road. He wishes to get as quickly as possible to a
point @ on the sealed road 20 km from P. If the maximum speed across the open
country is 40km/h and along the sealed road is 50 km/h,

A
|
[
!
!
=B
A
© |
!
|
!

b B 9

Ple z km >t (20 — 2) km —— ]
[

; 20 km I
!

i. Write an expression for the times taken to traverse AB and BQ), if B is a 2

point on the sealed road between P and Q.

ii. Write an expression for the total time T for the journey.

ili. Find the distance from P that he should find the road.

(b) Find the volume of revolution if the curve y = secx from x = 0 to 2 = 7 is rotated 3
about the x axis.

(¢) In the figure, ABCD is a parallelogram (not to scale). FEB bisects ZABC,

LZADC = 64° and EC L DC.
A B

D C

i. Draw a diagram showing all the information given.

ii. Calculate the size of ZBEC, giving reasons. 2
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2010 MAaTHEMATICS HSC ASSESSMENT TAsK 3 (TriaL HSC)

Question 10 (12 Marks) Commence a NEW page. Marks
(a) Evaluate tan g + cosec % 1
1 1 6
(b) i. Show that - = . 2
2r—3 2x+3  422-9
ii. Hence find / du . 2
422 — 9
(¢) From the diagram, tan A — tan B = 1.
a
Y 0O A B
< T >} b
i. Prove that 22 + bz —ab = 0.
ii. If a=3andb=6, find x in simplest surd form.
3+1
iii. Prove that tan A = \/—2—’_ and find tan B in similar form. 2
iv. Find A and B to the nearest degree. 2
End of paper.
NORTH SYDNEY BOYS’ HIGH SCHOOL JUNE 21, 2010



Q| QU _Tph 3- 2ele.
= o N
()  X*3x-F=0 .. x= 33d9-40C)
2
= 3t {37 S/
2
= gy —j.5 ]33
; Lf,é"'flzg‘”/ j+5 HI

(" ) + o)+ 4

= Lf‘gl’f/ =54 (z'df,) x//

2

= (;f*7—> + 0 + 2 v

= -3 4y
= |
(W) (@) sin 3T

v

= —Sinh TC

b
= -Zl v/
(L) 10511 = © 4
% a - L
N G
- |
a2 =1\
= | m” \//
(L ing ’ { + 2 ¢ (
) P = —
- < e J—L"‘ + 2. . J-?:‘i'i
2 +4 Nzt T Nz+l
- 2z —2+282 42 _ 4035 // /Z_




VAtogha:  #3-1 e xS H

@\] «) 9_/_ ( Lo~ +2 A )

M L - U(,-z

&\

A
gx s

(. ,
k\,‘)—(e_g,‘ J - bxe -3

./////——;*
0)) | (Gax . cofx -3
St [ ing™

b([ '-\ S

r Q-

2(ir) The second mach s #
da[:'d @,{r/anaﬁ@n. /€ - ,
j”Zp ?eor all real 2 NP
A "7"”“ « 3 .
[ FATLA ’{‘Zg o pﬂ""} _éofgrz +

QL uen, 0k
!.W\.Lﬁ P?I’)“’ @#P’( ’




g
T

/ & j i = \e (o) (x-v—

ut - )ML:L 1) O 1
L)) 1L7c +Se” ¥ C T

C) i 9~ (c,m+&)’r-t- 2

Yy
o) Lzp V= 200007
\0) ZL(hl—; Qo{u{ Dcw]rﬂ/(‘*c
(-0 4 = (0D /l
~ O)V -G':-\d'ﬂ
;é =9 ‘\DJ"‘&
)V o Lt
e gl
e k=20
dv
— = "28
IE ke .

v«/ Se o 2

(=7 a=g

% 2 A

W/ m(_,( '-%_[ D["l[ L | A1
?ml C G\ \@
(J;-»f \+ "&3 E“Bw ‘r
-—‘f‘- 2.80 (=) g
(only 2.80 for laok mark) -
LU/ i— -‘ ’L /z
3 = 3
“
‘ V/ \": Locr &
\\VL el of —— |
b= &
W=\ ‘/l
\\y X C\/ '5’\




a) yn=-2 —
24 -2
ye= |
A

7
i
T
(13
2.7
Ja
b. A
s
=\~
T
i
A

) 0¥

>

v

Or\mX\ - (,i FiL o

~) Kt
ez -0
2oCx SY-B =0

o= 223 =L
q'= 6t~ bi— 1

\1“: lbt—:é
D str e (=0

YT o9it--t =0

Iz~ = A=

i
1o v e
Lowmax ok o ot

—_—— 2

@l/ 2 5 ;,Sv({?\/. =0 [exri =

(—,d)  (28)

'V)) (N,XL JN t(ﬂ‘”

&

QLX (J).Na/:
Ceul pn( %__"':-\ "UL‘B

CU(hr) %

+—

T
(57

d

5=

A

<

T

hy)

1

”Q”d/\ -
o LMSL ok !

5
1



7T
L
.
A
T
I

—,

S
-

,V 2
Coobot 4 1 & L6 v G ok

R

Con i (v &~ T

2 A2t

Lan A (M«I»o‘»\
2 CirSeot)

,/i
2

e

oAl

End

el /‘
o,
e .
”{" \ Fies mM"' r
e [ L both shopes] v
p
€ Tk 2o Bem:— 'P"";
P iakerseckion, 17055,
'1L« c@ ak 2 M~
1V — f/!
VA Jeeots )
T
0L > {oentt (1 63
N X Do, - )
w) Ph=2P8 o ot

R Lpe
. . L'OL ) ACu(fé)j

. Lo
ST :
I —10xK Hft-«( ‘Ly+’>6)

NI futlré‘f r4- X (

4’

SDLL-%Q{TS\.{L,({Z\* Z:’;L\ :G .
) P~
lp =0
P\
r ce = ad
o C \‘M _

= ~(
\e GKL = u’j
{\, V) - (o
(&\&{‘ ((’ 1
N () -\

SR




7 oA
&) Tn_? - 2 B -
" i i . ﬁj“ i l’\ | v
ﬁ) < = E}”‘-‘p/% % y%* %‘J + L-] | %
N 3 : c‘gﬁﬁié
-3 /.6 ,\"\ »
M
-\

)-8tk =o )
L
( 'b\\:‘a

' )L~u /

Qa‘v» O&QW L%cé-\.

j,_'(M w "’(%/T”%‘

4

q
i _ N o \
/ M\ Legi= =% o
v sl ﬂ‘r Qo K= T X"’O)z««\\’
| o
”)X [ 8 75
i . ,} /\
\3
L | )
RIS T © 9T
%J; ){\:L’i’lﬂ”;‘/ ,
o' 0L
“(5:;“2‘;4?‘ |
UVAIC

—



Ll
¢ - 4%—‘ s |
‘7(00(9 T= = o xj?f o
. ’ 2 . - i\ tit o 3;;2,‘3
TA& = .,ffiéé’ v B 3 e
eascled < 40 = TTu e
e = = - (ny @ A
5C
Cb) T = x* 36 fzom~;<, P
SO ©
40 up 0 ‘\
| ) N N
e - 4 [ 2 “z ) ‘
) Q{_L ) (x 'f:>6>ﬂ R Agfé by , EcB = 130 ~ (A0+64)
A G40 ,»
(coivt. &5 para fe
= 2.2 _ Y /1zes)
40 /—Z%f 36 S0 ' = 26 ©
lor 2% oL o L ABRC = 64° C@/O,o. 'S of
40,/x%+3¢ SO parm)
= , L erc= 32° (data)
40 /=3¢ T 50
« — 7 Bec = 150 — (32+26)
5x = V2 4Z26 -
== 16 (2%36) (¢ scm of 2
QDCZ' = 6. 36 = {&Qf) / /
> = 3 CDC>® i/ et Ond oc, ﬁmb‘mw
! | yoeyy ,
(s~ £)e 0O

RN
'@y =0 )
[ (2+e) 20

e . MGS}( a_‘l' ac:g

Miin

a2




K10

¥
() Hdam T + csec T = 33«2 4
3 ” v
(,“) ( B ) - 22 +3 — 21;4—:‘_3_
@ 2% 3 "2x+5 ( 22 -3)(22+3)
= G /
411_ q v
(b) dx 2L 6 ux
4x*—19 e

x*-9

- L N _L—= Ax f
/A J(Zx—s 2::+3> /

, (‘ 3) = - An(2xt3) *C
i sz 3) ” (ZX“I'S) +C

- L AM(Z"”) +C v

i2 2x+3




Qo €oat'd)

a0, T ' .
ey !
a -f-an/\'-""&me’:—/
l A/ P

yi ~x > £ b >

@) 4an A= Tan 5 =1

a . A =\ \/

comm—

=< b+x

N
alo Yoz —O%__ |

N e [1+19) ‘
s ab = x(x"'t’) /

- -

) %% +6x - 18 =°

v = ~éim)

2
= _éim ;’(ﬁiéﬁ

—~ b -~
2 2

yd
= —3+3J3
wt x>o |

3 L (

CC - a = =
) dan A= = -3+3{% I3 v
= J34
2.
fa Bz S = 3 -
o DO - é.fr (“34_3@) 3.{_3@ i*‘i’“@

@)  A: 5347&/ B= 20. o4
e A= 547 [ reacedt Lags) /

B= R0°




	12-2010-math-trial
	2010Solutions



