KILLARA HIGH SCHOOL

TERM 2, 2000
YEAR 12

3/4 UNIT MATHEMATICS ASSESSMENT

Time Allowed: 2 hours

Attempt ALL questions.

Marks for each question are as indicated.

Approved calculators may be used.

Show ALL working clearly.

Marks may be deducted for careless or badly arranged work.
Begin each question on a new page.

Question 1 (12 marks)
(a) Evaluate [ 4?’; 5 3)
(b) Differentiate 2x sin~'x A3)
(c) Evaluate Iw X dx using the substitution x = {2 + 1 3)
2 Jx-1
(d) Find the coefficient of x in the expansion of (2x - )" 3)
Question 2 (12 marks)
(a) Evaluate E (sin™' x + cos~'x)dx (2)

(b) A circular plate of radius r is heated so that the area of the plate expands at a constant
rate of 3- 2cm?min~'. At what rate does r increase when r= 10cm? 3)

(c) Prove the following identity:

SinA sinA _
COSA+SINA  COSA-SINA _ tan=a (3)




(d) i) Sketch the graph of y = cosx for 0 < x <2m.

ii) By using (i) or otherwise, find those values of x satisfying O < x < 2r for which
the geometrical series

1+2cosx+4cos?x+8cos3x+.........

has a limiting sum. 4)

Question 3 (11 marks)

(a) Sketch showing all essential features

y =2cos'3x 3)

(b) Write down the inverse function of y = €* -2 in the form y = g(x) and state the domain
and range of g(x). 3)
(c) The polynomial P(x) = x3 + bx? + cx +d has roots 0, 3 and -3. 5)

i) Find b,c and d

if) Without using calculus, sketch the graph of y = P(x)

2
(iii) Hence, or otherwise, solve the inequality S % 9 >0

Question 4 (13 marks)
(a) The velocity, v metres per second, of a particle at time  seconds is given by
v=13-3t2+4t-6
Show that acceleration is never less than 1 metre per second per second. (2)
(b) Let Sp=1x2+2x3+.....+(n=-1)xn.
Use mathematical induction to prove that, for all.integers n withn > 2,

Sn=3(n-1n(n+1) 4)



Question 4 continued

(c) In a flock of 1000 chickens, the number P infected with a disease at time 7 years is
given by

= ?EE-%W where C 1s a constant.
i) Show that, eventually, all the chickens will be infected.

ii) Suppose that when time t = 0, exactly one chicken was infected. After how many
days will 500 chickens be infected?

iii) Show that %’; — P(1000 - P). 0
Question 5 (12 marks)
()
A
X
0 1, t, 1 t, .

A particle moves in a straight line and the above graph shows the distance x of the
particle from a fixed point at time {.

i) Is the particle moving faster at time £ or at time {2? Why?
ii) What is the velocity at time { = 0? Why?
iii) Sketch the graph of the velocity v as a function of . 4)
(b) Using the fact that (1 +x)*(1+x)° = (1 +x)'> show that

4Co 9C4+4Cy °C3+4 C, 9C2+4C3 9C+4C4 °Co =B C, 3)



Question 5 continued

(©)

i
[y———
Grain is poured at a constant rate of 0- 5 cubic metres per second. It forms a conical pile,

with the angle at the apex of the cone equal to 60°. The height of the pile is h metres,
and the radius of the base is r metres.

i) Show that r = -2

J—-g- 1

3
ii) Show that V, the volume of the pile, is given by V = -T%—

(iii) Hence find the rate at which the height of the pile is increasing when the height of the
pile is 3 metres. )]

Question 6 (12 marks)

(a) i) On the same set of axes, sketch the graphs of y=2sin0 and y=0 for-n<0<m

i) Use your sketch to find the number of solutions of the equation
2sin0 =6 for-n<O<m 3)

(b) The velocity vem/s of a particle moving along the x axis at the end of { seconds is

given by v =9 -x2 , where x cm is the displacement from 0. Find an expression
for x in terms of t, if initially the particle is 3cm to the left of 0. 4)

25
(c) Suppose (7 +3x)% =2 tyxk
k=0

i) Use the binomial theorem to write an expression for t4.0 < k< 25.

tk+1. - 3(25— k)

7 Continued : 2r
ko 7(k+1)

i) Show that

iii) Hence or ott;grwise find the largest coefficient fx. You may leave your answer
the form (k) 7¢3¢ 5)



Question 7 (12 marks)
(a) i) Prove that the graph of y = Inx is concave down for all x> 0.
i) Sketch the graph of y = Inx.

iii) Suppose O <a < b and consider the points A(a, Ina) and B(b, Inb) on the
graph of y = Inx.

Find the coordinates of the point P that divides the line segment AB in the ration 2 : 1.
iv) By using (ii) and (iii) deduce that 3 Ina+2Inb <In(3a+3b). (6)

(b) i) Two cars, represented by points 4 and B, are travelling due east and due north
respectively along two roads represented by two straight lines intersecting at O.
At a certain instant, car 4 is 2 kilometres west of O and car B is 1 kilometre south
of O, the former travelling at a constant speed of 1 kilometre per minute and the
latter at constant speed V kilometres per minute.

(a) What value of ¥ will cause a collision?

(b) Prove that, in the course of motion, the minimum distance between the cars

is av-1l kilometres. (6)
(V2 +1)



&\/e,q‘w.: ! (;JL nm_arles) gu¢; f-:o..... 3 (/ e 3 {;W{L\)
i
i) L ILWL-’..’—E s+ [-/a.._ - 4%-\‘_’0:[ 0.) SJ AL 71';_:_, 3
=== :
: - @ Y 4_“‘-2_7-*
- Y2020 @ -
¥ 2 Q)
Ly ;
Q.x_,‘ { F O xd ol - .
= 5) &7 232
30 ~ .7
2| =—=— t g ™ =T
L s ] B 4t QT
- - '( T+ | 6‘” = .20”' /"2‘0
ER — 2o for 2t A e
, Vet wiro  tea3 <z 7

4

k SJ {L+QJ{¢+ e 2, C2 v 207 2 32 ot

I 4 0,

ol 20T
) I . o 3-2
- g“gl @ 'H) wt A . 2 - ole. @
- - ’-—-' T comm—
- +3 {_:(3 ﬂ 0T m :
i Q"[—j— 53 L 0051 ok
s q+j) ...Ci"ﬂ)] >LH-§ %ﬁ-—(wﬁ M)-Aj.__ﬂ-c_‘ﬂ'f'jmt
. 0201 @ i A- A @
2 A e A A
©
e - ~ oA
d) 7:'{- C a'n g - i&ﬂ
“Co ( -v»)”-f( ) Lo 2A
=0 5\,”-’)(.. : fan A @
Hear 0 i
- A4 x
-z = 3
- ©
lrc#’.27(") %




«) a=z IF-6T+4
i a e €3 l:é,—é— = |

MLl A = 3_‘ + &

Qorege i~ > | wee L newre” Aosg
,5{4,, TN

P Swsiatrsein - sl dlrdnCer

b) 5‘_(‘.4; uﬂéfw A=

LS = [xd ﬂrfw}»u.?xs
) -2

A oY 7fl»/ n= 1 \

M ﬁ'.-dou-—-c.;‘f.g;muﬁ/n:.k

<} = ACJL-{-J—) ™ 1= Sk_ 2 e FRRS fe- .‘-@f-f)t;j[(k—l)ﬁ(b:/

©
c—) Plx) - 32 Fbater A
l.> )(_:.O -’. O-:d.
a3 . 0327496 Rc
g 3b+c @
=3 = 0= —271"?6"3;
g9 = 3h—c B
0O o0: 64
b=o
. ca -G
bro c=-9
W) P (s =%

= (e 'f—_)) (x --j)

fﬁ/\’f‘ 0,

) n*( nI;:?)) Oxxt

x(x+—9)>0

2 Lo L >3 @ .

Seps

/)/‘W"t. S % ot n=brl

© S, nzr;prnﬂiﬂk+ﬁffﬂ)
_.{.[Ck-ﬂ) IL'HJEL'” f‘j 2

=Ll Ller ) (£+)

Now Sy ~[/r deend b -~ +C-—r)k.]+-/¢(£+f)
"_‘;LCZ-F)LCZH)#/LCLT) ;:[

af L (/C.-H)[OL —-I) +_3j
-'g- I Cl’_ﬂ)[kﬂ.z]
%7yf¢@ fne . tf/'a k., e

= /{.f—r [

@ _/Y«arfmz‘me. 4 n- 1, v PP
d=

Nl = Al ‘4_% /g/ A=) ava

A0 w M( . C
‘) :) o — e D ]
/ efc“_‘vf-
> /000

| ol ko o nfbchdl ‘




(/ M,.ufb

t=0 = @ve;rwm;
l‘z [GCC 28 T('L Pt AM- ?‘,,/J /{&/
H»Caﬁ ) ) (A'jv DQ“ . ﬁlr @
- 100« W) O e T,a, gz @
{1+ C “9 |
l+C = (o€ 0 ‘ ///—\
= 94‘}7 l / | 1 @
F} ~ {CCC £ €y t’._‘r
IP?QQQfJWOf
S0 = 1999 b T RHS . e
{f...que_—-(soef' ) wfﬁ' “6/ 3 !r-
- ‘l’ b 73 b le 3 *
.+ﬁqq6-f°“* . (999 (“HS‘(‘CJ"C,J..:- Cx - T #‘&)L)
* ,.':_qao C?C'\, P I per .r(,_Jt.L *-?C—_.;J\Jr WCZPL‘?-- r"gx’.'i
7??&_—(00“‘ = | )&,ﬂ_“v‘ i —x’(f- /Lo(n./‘!-'. WW‘-/(',
—toov , e g, 4
e ‘-"'—‘F‘fLﬂf 4CQC f-"CHC yl“(. C,+C, C]'_C&,(
A@-) — 000 F e coifls f e e B
. LAHE el RHS ,c,a.-—
5 4, 9 :
4—:-—?3"5' F € @ ‘rcv‘i(_‘-r-’rci‘fcl (‘-Q, ?(—z.}'" ¢ C,f“tq:zo
—/00 0 i h‘c(_

ol O .0069
> fo c) 0('/,-_ O~y m s
TS Ry ar - .
iy 1) hum 30%=2 7
v A 307

-f OOO'F'J =

w) P : re00 [ +C &
-2 o - .
gf— = {900 x "[’4' Ce.-(o MJ;—/woc.e, ’ ] LA
M ") ,U;-
/900 «C —¢ 00 9T V-"{"i_f;
g T F - AL ")
[ ik =4 AN
. —coe0 F R 3
= P)—( CI e ({990 ‘a:\ @
" Ins Vs Vv N dﬂ,
L !_%".g f] " . ) % = %{"7\: LW
- " B _}Tr/\- ' ?‘A
= P [ie00- P] @ 2 —'-z,,—k <F
T3t dh Wb k2l
s dF g
Ak s
ak ST
0 053~




Coestion & LR madcs)

/ R
N <) (7¢307: 2 £ Sk
) J Lic X
a ~ F¥s 2576, &
/ /\ oy l) /[1‘“ N C 7 _5)\.)
- % z m
=L ] 2z 25"-:‘:3'& c
(D caih C. 7 o
EREAFRES 4, - g 27k k0
" el o le] -
l> 'Té'[Pl'-'\ ")
: N -k +
n> Nl A tono © bier s I ‘. 24 SL
& Y 25 4 Lk
o AJC{L 7 S
) v JEont 7
= oyl
G =4 377
L o JF7 S —
Z): l/?")l—l" @ _;, p3 k.»;){(}f'i-ﬂ).
Do 2= 2y | r
€ = e @ T (2B
] Y ’--!c)l
f"-‘o O:_,d‘.;\-*_{ +C o {'C-("') )
% L-J’ - -..Tr- + 7 G‘,H),‘sz,-k)
c= +E = 73 B r) . (A:"L)
Je+!
-l v O]
t' "/0”" - P . 3{25‘”&)
o 2 (et @
X - g (t-E) u-)_&/ e J
= YT I AS et 1L
xX = 3 Aa—uéf" ““‘{;) O l]fﬁ‘_> | g
“r
_3(.;25"'(&) >
7 (F+)
s 3k Y PhF]
68 ) ok
e (66
it /C-= 6
.. ' w«#f z&’ 7:.;-:
“ 7:-.“ a 7;

Lo 7737 @



&Zu,sf'fc:v 7 (fl s )

SO

(o ffor 20

o Al ‘f‘/ WD 0

u\ @

a+3b _i-‘:&-—-j""
”:;) P C M;k’j‘\ P’_b_ Py s 277
(fersh AE+R) -

cPLCD

ke rp ek S L)

b

iﬂ-—-
L

i
0

o B,

2-t o0
) i}
X | FYF

7B (b4
p&a+i_é,-§&~a+.§~4~b)

B

Bttt
Baw 2-€ ke =0
B oa [-VE ke =0
LE D Mo ook Lot oree K
pr: (2-€)+ (-v#)" ™
gl RV o

: @\/ﬂl‘b‘z—cﬂd}H S-'>@
e, dirbomar S L)

oLt

o 2(1+vE —2 (V=0 &

M f"/ Ml
L8 . 2L+
—71L

ot >0 - mev
Yo é&ﬁ-ﬂ’% 2
z(wvy Y
St/b f-@
0% (vt~ -'1@*‘/)52-.*% +t5 (@
I+v tv
< @yt - (20" 4 SO
4y eve Y
T4V E=4VH
1+vt
= CQ_\/—'I)L
+V~

- D = /2\/"",

Jveril



