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SYDNEY BOYS HIGH

SCHOOL
MOORE PARK, SURRY HILLS

2010

Year 11 Yearly

Mathematics

General Instructions
e Reading Time — 5 Minutes
e Working time — 90 Minutes

e  Write using black or blue pen. Pencil may
be used for diagrams.

e Board approved calculators maybe used.

e  Start each NEW question in a separate
answer booklet.

e  Marks may NOT be awarded for messy or
badly arranged work.

e  All answers must be given in exact
simplified form unless otherwise stated.

e  All necessary working should be shown in
every question.

Accelerated

Total Marks — 72
Attempt questions 1-5.

Examiner:

D.McQuillan



STANDARD INTEGRALS

Jx“dx=ix”+l, nz-1 x=0,ifn<0
n+1

1dx:lnx, x>0
X

ax

e¥dx==e*, a0

QD |-

1.
cosaxdx=—sinax, a0
a

) 1
sinaxdx=-—cosax, a=0
a

[ 1
sec® axdx= —tan ax,
a

[ 1
secaxtanaxdx =—secax, a=0
a

1

Jat+x?

-1

dx=1tan ,a=0
a

;dx:sin’1
Jai—=x?
%dlen(x+\lxz—a2),x>a>o
Jx*—a

#dx:ln(x+\/x2+az)
JAX?+a’

NOTE: Inx=1log, X, x>0

, a>0, —a<x<a

DX o|x




START A NEW ANSWER BOOKLET

Question One [16 marks]

(@) Find
. dx
® 2x-1
(ii) j 2%dx
(b) Evaluate
. Zxt -1
() J_S 21 dx
7

(ii) J 4sec2(29—5jd9
34 2

(iii) J—d:(_zl X

1%

(c) Solve the equation 2In2x=1In4+In(2x+ 3).

(d) Use the Trapezoidal Rule with five equal subintervals to estimate

1 X

End of Question One

6
1 :
J Ioge( jdx correct to two decimal places.

[4 marks]

[7 marks]

[2 marks]

[3 marks]
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START A NEW ANSWER BOOKLET

Question Two [15 marks]
(a) Consider the function y = x® — x> — x. [5 marks]
() Find the value(s) of x for which the function:
(o) increases;
(B) changes from increasing to decreasing.

(i)  Sketch the graph of y = x* — x* — x, locating its turning
points.

(b) Find the maximum value of f(x)= x>+ x> —16x+7 on the interval
—-5<x<5. [2 marks]

(c) The volume, V, cubic metres, of a rectangular block of ice is given by
V = 2000 —50t, where t is time in hours. [4 marks]
() What is the initial volume of the block of ice?
(i) At what rate is the ice melting at the end of 10 hours?
(iii)  How long does it take to completely melt the ice?
(d) A particle moves in a straight line such that its displacement x(t) metres
from a fixed point O, at time t seconds is given by x(t) =3+In(t+1). [4 marks]
() Show that the particle starts from 3 metres to the right of O.
(i) Determine whether the particle ever is at rest. Why?

(ili)  What happens to the acceleration as t approaches infinity?

End of Question Two
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START A NEW ANSWER BOOKLET

Question Three [15 marks]

(a) Find the area bounded by the line y = x—1 and the parabola
y? =2X+6. [4 marks]

(b) A botanist growing trees under experimental conditions discovered that
for a particular species the diameter D (cm) of the tree increased

according to the formula D = D,e", where D, and k are constants and
where t is the time in years. [5 marks]

Q) Given that the diameter D of the tree doubles every 5 years,
calculate the value of k correct to 3 significant figures.

(i) If at the beginning of 2005 the diameter of the tree was
50 cm, what will the diameter be at the beginning of 2018
(2 decimal places)?

(@iii)  In how many years will the diameter of the tree be three
times its initial diameter?

(c) Sketch the graph of the function that satisfies the given conditions:
Iir131 f(X)=—0, f"(X)<0if x=3, f'(0)=0,

f'(x)>0if x<0orx>3, f'(xX)<0if 0<x<3. [3 marks]

(d) Sketch y= showing all major features. [3 marks]

1-x?

End of Question Three
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START A NEW ANSWER BOOKLET

Question Four [13 marks]

(@) If f has a minimum value at c, show that the function g(x) = —f(x) has
a maximum value at c. [2 marks]

(b) Mark is at a point A on the shore of a circular lake with a radius of
2 km and he wants to be at the point C diametrically opposite A on the
other side of the lake in the shortest possible time. [6 marks]

B

Q) Find the length of the arc BC in terms of 4.

(i) Find the length of chord AB in terms of 4.

(iii)  He can walk at the rate of 4 km/h and row a boat at 2 km/h.
Find the time taken to get from A to B and from B to C in

terms of 4.

(iv)  Atwhat angle @ to the diameter should he row?
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(c) Let g(x) = on f (t)dt where f is the function whose graph is shown. [5 marks]

Q) Evaluate g(0), g(3) and g(6).
(i) Onwhat intervals is g decreasing?

(ii)  Where does g have a maximum value?

End of Question Four
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START A NEW ANSWER BOOKLET

Question Five [13 marks]

@ [8 marks]
() Show that the points of intersection of y =secx and

y=§x+1 for the interval 0 < x< 7 are (0, 1) and (%ZJ
T

(i) Use graphical means to show that there are the only two
points of intersection for the interval 0 < x< .

(iii)  Find the volume of the solid generated when y =secx is

rotated about the x-axis fromx=0to x= %

(iv)  Hence find the volume generated when the region bounded

by y=secx and y= Ex+1 is rotated about the x-axis
T

fromx=0to x:%.

(b) Find the maximum volume of a right circular cylinder that can be
inscribed in a cone of altitude 12 cm and base radius 4 cm, if the axes
of the cylinder and cone coincide. [5 marks]

—

End of Exam

Page 6/6



s . - T
o) Ly iy - =
kJ( 00/ 2T~ o S r—) % =
I 0’2/"@(2 1) +C ] jiifgf
s
ey T ]
(1) ij’ ':j_bl‘ B = [(X7 - ) Ao
10g = log2 S S S
- 2 log.7 ) —a
B 2l o~ s
R /:i’“ B -

@) 5&/@5 22 /@5 S ﬁ:;(ﬂ:cf;

[rﬁ(‘/Z?()

r—

LC‘ hi.z): 3’7

43 - LetxT= Ex Uz
T e T R - ‘ Y o
= 75 2 | sl 2% 1%-3 =8
2 : -/
3 L = Y o= 3 — 1
= 36 Xo= 3 /X?oj
324 !
- iL_j__ ,.{: I N S i .;{,,, R,
) | Secr(ae % )i 4 [ p
i i ] : i H if / 5
u;},% \ fﬂ;:j :ég&f{, - ’.L,I!oﬁf-%—lGS’;-i’Z(I'CJSE—é-foﬁﬂ-#J’Sj;“45“
g . "_'73:2 . N . 7 ‘
[ r] & — s ’ - .
.4 f /rfun(ﬁ«é *__,f»_;bj ’ »)1
-/ Ly - 4 — ] 122D
N, st = (o792~ 1035 )
B f —t / - 1 - — o o7 .
g,;} TUNT - Frn V’:J = —~5. b5 2 .0
S R e S A ~
o -




?_70») j LRV

{;) W B - )
J
(o&') !57.,1_ 2w = > & ;;L:i
igu -3 )(3)«+ I ) >
3

(ﬂ*\)( T )Y D

('j{:’pm j,o_f,ﬁ of pé@va]/az\zll/c M /(;c))

é 7L=‘f w= O 52—&
- =~/ -
J° 27 7 ‘ /A




b) f/%) RO B [ Py
pla)= 3420 - 16
let 'F[t': 0
’ lqg)uf“fwl‘}t—!(:; = O f['fg
(3 v ® )(3%*@7)
3
{ ot %)()L’ 1);0.
M = 1}"’3.

S
‘F(;S_): -1
fy)- 7o
£ ( L) = <17

j( S) = j o N v VW 'S 77

e —" e,

= O

<’_) V=2000~-5S0C
f) whin t=0.
=000 - 50(0)

3
Vt-')._OOD PR

\“\.) OW = -50
ot

|O?, is /V\Q/(fil:\j a)‘ & Cons oot ~ode O‘p S‘O V"\B/A_,

) Whew =0
Qooo ~Sot = O
spt= 2000

é"':_ '2_,0@0
e

=40 heocr




o@ x(4) = 34 ;m<f+l)

}) whan £=0
(o) =3+ m(mﬂ) |
= 2 (sme (A\"-‘O)
. {)MHQ,UL stety R o righd of O

0 ;aé.x:,__i_._ N,
)V C;EE £+

/‘)M%{"C/{L S5 onavesr of  rest

}(7) \/:- %”i_?

V= <“{:+f)w

P CON.

ﬂ_.a—% = .

M _ ot

Al (éwr-f)l

as '&"“5 oo

'"m—i--_—z - O
(¢+)

..“ac_cej_emaj(’('m’\ mzfyprooxd\&_g "Z_VD(OLf) coes \/‘QJ{C)C—C\‘DE\



(Q)u BSTTION THARLE.

RN e e —7 . MW(/&
(0"\ /5;, A(>1ﬂ ﬁﬁq 3




Cﬁé@ A/T'D\

o 3G =13
(1 D= 5o £ <!/>
= ?)chzé /, )
0-/39 €
(m\ 3Dy = Po <
0139 €

2= 0
O 3G = A 3

= A2
0129

27 %03 - ?ﬂ-ﬂf (/\/’07 2)




Yg i q&’éx’{, \l’-é?é’—-: cj Loiv

("}{‘1 i x 't >
% ' "R e 20 v a4 C




AT 2= & QBT -~ kb
;{'@,’? | — YAt
A7 = o 47 DAY
i~ A )
e oo s Al A
| =240 =
4‘,~ o= %

1% & -G
A B .
’{ <3 N @miv e
@@MI\L@W\;S (9”*(@ (59‘«'-‘7?2_ Ct,o".:yoéi,{cvwe,w\-d.
— T =T
TMQ-W ;‘f;ﬂ/ﬁ » \,\,,{;_,M U_}J\W
TG s

\"ij .



| g s = 3<x<7 L]

h{:) ﬂ hee, ney ot =D [q



SOLVTIONS - MATHEMATICS ACCELERATED - YR 11 YERRLY

2010
QUEST/ON 5
a) ) y=secx y= Zxtl
M
Sub (0,1 Sub (0,1
LS =y WHS= Y
= | _
RHS = sec X RES = 3 x+ )
= SeCcQ iy
= = O+
=\
HS = .
LHS = R 8S CHS = RES. R (O;J) is C,Powrf—oﬁsmi-e.rsefhon_
™ —
SL‘{b (—gr a) SL{E 'g‘ el ‘
LHS;’ ‘j -[_,H'S:.
pu I | -2
RHS = 5@(,11: (T
3. RHS-= = \%, + |
= oy = l,},_l R
LS = p it g = 3 (T,2) is @ g:ome of inrdersechen,
_ (HS = RrHS i > 2
#
(i)
> X X

o Fyll marks -~ 2amarks
~ needed 4o show S-l'raigl/ri line 5(510% and y=secx

o | mark - only one graph drawn conrecﬂj.



— et s m

A Vs Trj 7 sec?x du
o

m [—Pénx]ﬂf
il [:+an-—‘:3f - O]

RE] c.untts.

\

i

i

2 GV \,/”5”’3 (2= > iy - T3 OR \r=-w5 3 (_%_uholx _WE
e} w Ty, o
>173 7 bk g ) ~m{3
=1{Q§.x+l) ] _ i3 :WSU/; 4 * +ff__r‘2_+ D
T 2 ) o \WI 2 7
3.5 a3 +_(e_§__4—1] s _mi3
™oL, = [—_ﬁag" Tz 0
=F 0 -?’—'QL+|) ] -——Ti\[é_ 3 ¢ _"I_l r"_f]»’iT 2
T ° _[[Q.L?_T:’*'ﬁiﬁ >
fa - b
= 'iT{ "’_'f_"’_lI -3 } [ a 3 2
q . - ’h'rz-—‘ﬂ'\g
= Mr*_w{3 e units -%—'
G’l



S.b) Using similar Als

LI ll"h Cwy(gjpondfﬂg S{dg.g 1N
! ' the same vakio)

lzr = 8-k
LH-;: 4g -12r
h=i2-3r

Tr 2h
. wr*(12-3r)
\o2mr® - 31 3

1

Volume of  Cyhn der

L

V
VAESPL ) g 9r®
V%= ayn 18T
Min/Max Vol will oceur ot stek phs: e V'=0
4y -qmr? =0
3ire (8- 3r) =0

. %
’r.-,O, re- "5'
Te_s*f f::—-g—
v =% - 18ATTRE _
3 5
£ 0

, _®
O Max at r=3 .
FA

3
Max V = [zxﬂ”x@ "317—(%)
= 768 1536
I7

q
- 954 c-units or &4-tcunds
9
O~ L =12-h (oorrzSPOnd'hlg \
Y 12 cides of cimilar A's in Pmporfho,n)
= ‘tg.:.-@
|2
s -
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- h=l;] h,-_Lf— .
Tes+ h=y
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V' <O S o
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OR Y
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- = -—) :-——So(*HSl.
- * 4
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Use -Hais cubbstihdion as above.
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