KILLARA HIGH SCHOOL
YEAR 12 TERM 1 EXAMINATION
MATHEMATICS

APRIL 2003

TOTAL TIME: 3 Hours
TOTAL MARKS: 120
Read each question thoroughly.
Attempt all questions.
Start each part on a new page.
Marks may be deducted for untidy or carelessly arranged working.
ssary worki whn for ful
Marks will be deducted if the answer is not written as directed by the question.
Non-Programmable Calculators may be used.

QUESTION 1: (12 marks)

(i)  Factorise completely 3t -18t - 81

(i)  Evaluate to 5 significant f L]
i DR AR 1774
ii valuate to 5 significant figures 28.36-17.24
(iii)  Simplify l - l
P X-y X+y

X-2 forxs2

(iv) Given f(X)= (x 2)2 —

Find (a) f{-1)
(b) f(a+2),a>0

(v)  Find the primitive of 3x* - 2x* + 4

1
3x® - 5x?2

(vi)  Simplify and Integrate =

(2 marks)

(2 marks)

(2 marks)

(2 marks)

* (2 marks)

(2 marks)



QUESTION 2: (12 marks)

(1)

(if)

(i)

(@)  Find the roots of the equation x*+ 5x-14=0 (2 marks)

(b)  For what values of x is _x2 +5x-14>0 ? (2 marks)

If tana-% and :'1:5(15-32ﬁ find the exact values of :

(@) cosa (2 marks)

(b) coseca. (2 marks)

Using the table of values below, fora continuous function y = f(x),

X -1 0.5 0 0.5 1
f(x) 1.25 0.75 1 1.75 2

1
evaluate f f(x)dx using
-1
(@  The Trapezoidal Rule (b)  Simpsons Rule (4 marks)

[ Give your answers correct to two decimal places]

QUESTION 3: (12 marks)

()

(if)

(iii)

The sum to n terms of a certain arithmetic series is -n? + 34n. Find

(@  The first term. (1 mark)
®)  S,q (2 marks)
(c) T, where T, =S, -8, (1 mark)
(d)  Show the common difference of the series is —2. (1 mark)
(¢)  The first value of ‘n’ for which the n-th term is negative. (2 marks)
(@  Express 035 as an infinite series of fractions. (1 mark)
(b)  Hence calculate its value as a rational number. (2 marks)
x* -9

Evaluate limit

: 2 marks
x=3 X-3 (4 )



QUESTION 4: (12 marks)

(M)

(i)

(iii)

@iv)

(v)

Convert 105° to a radian measure in terms of = .

Convert 2—:— to degrees .

Convert 132° 58’ to radians, leaving your answer to 4 decimal places.

Convert 2% radians to degrees and minutes.

The chord AB of a circle of radius 8 cm is 10 cm long.

(a)

(b)
©)
(d)

Show that the angle subtended by the chord at the centre of the circle
is 77022’

Find the length of the arc AB to 2 decimal places.
Calculate the area of the sector AOB to 2 decimal places.

calculate the area of the minor segment to 2 decimal places.

QUESTION 5: (12 marks)

@)

(1)

Differentiate the following

(@
(b)
©

y = sin(2x+ 1)
y = sinXcosXx

y = cotx

Find the following integrals

(a)

(b)

oh-.wia

f sec?3x dx

4sin 2x dx

il
2

(c) J' cosmx dx
0

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)



QUESTION 6: (12 marks)

)] Consider the curve y = X - X +9x-2
) dy d’y
(@ Find I and Fx?
(b)  Find the co-ordinates of the stationary points and determine their nature.
(c)  Find the co-ordinates of any points of inflection.
(d)  Sketch the graph of the function for the domain -2<sx=<35.
(¢)  State the absolute minimum value of the function over this domain.
(f)  Write down the values of x where the curve y = 3 -x° +9x-2
is increasing.
(i)  The derivative of a curve y=f(x) is given by f’ (x) =x - 3x-4.
Find the equation of the curve if it is known the curve passes through (-—2,1)
QUESTION 7:
(1) Integrate the following
@ [ VxS dx
2
— dx
(b) .
3
©  f(2x+1) dx
(i) (@)  Sketchthecurve y = (x + IXx - lXx - 4) showing the x - intercepts only.
p ~125
() Show that [(x+1fx-1fx-4)dx=—2
-1
(c)  Explain why the result in (b) does not equal the total area of the regions bounded
by the curve and the x - axis.
(d)  Find the total area of the regions bounded by the curve and the x - axis.

(2 marks)

(2 marks)
(2 marks)
(2 marks)

(1 mark)

(1 mark)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(1 mark)

(2 marks)

(1 mark)

(2 marks)



QUESTION 8: (12 marks)

(i)  Find the area enclosed by the curve y = ’V;, the y - axis and the line y = 2. (3 marks)

(i) (a)  Forthe functions y = x> and y= )((4 - x), show the x-ordinates of the
points of intersection of the graphs of these functions are x =0 and x =2 (2 marks).

(b)  Hence find the area enclosed between the two graphs of
y =x* and y =x{4—x). (2 marks)

The area enclosed by these two graphs is rotated about the x - axis.

(c)  Show that the volume of the solid of revolution formed by this rotation.
2

isgivenby V, = f 16 x> - 8x> dx (3 marks)
0

(d)  Calculate the volume of the solid of revolution formed by this rotation,
leaving your answer in exact form. (2 marks)

QUESTION 9: (12 marks)
(i)  Alex borrows $10000 from a bank at 9 % reducible, and is repaid in equal monthly
repayments over 5 years. If ‘R’ represents the monthly repayment and A, is the
amount outstanding on the loan after ‘n’ repayments.
(@)  Write an expression to represent the amount outstanding on the loan, A | after
the first repayment and the amount outstanding on the loan, A, after the second
repayment. (2 marks)
(b)  Calculate the value of the monthly repayment. (2 marks)
(c)  Using your results to parts (a) and (b), calculate the interest charged by the
bank in the first three years. (2 marks)

(d)  Calculate the total amount of interest paid to the bank over this ten year period. (1 mark)



(i1)

(i)

(ii)

(iii)

End of Test

A
8
X
\/
A rectangle of side ‘x’ cm, as shown in the diagram is drawn inside a right angled isosceles triangle
of height 8 cm.
(@)  Ifthe other side of the rectangle is labelled ‘y’, show , by using similar triangles, (2 marks)
that y=8—x
(b)  Show that the area of the rectangle is given by A =8x - X (1 mark)
(¢)  Find the dimensions of the shaded part so that the area is a maximum. (2 marks)
TION 10: (12 marks)
(@)  Given that f (x) = sin’x, find f’ (x) and f" (x) (2 marks)
®) Show that f"(x)+ 2f(x) :
ow tha T = COtX . 2 marks
 (x (2 marks)
Draw the sketch of y =sin2x, 0 s x s 2n and on the same diagram draw the
sketch of y-lcoscc2x|, O0sxs2n (2 marks)
On the same set of axes, draw the sketch the graph of :
(@) y = 2sinx (2 marks)
(b) y = COSX (1 mark)
(c) y = 2sinx+ cosx for the values of x given by 0 < x < 27. (2 marks)
From your sketch, estimate the approximate maximum value of y = 2sinx + cosx. (1 mark)



Sosvrrons - 2003 TEAIM/

JR IR
@uf’sﬂ‘:aﬂ 2

SIS 2SS prES T

" Question | :
(1) 31"-,;5% -8/
=3 (t+°-4+-2%) -

=3 (¢ - 2)(++3). _Q)
W 9p. 4818705 _— @
= J0-48R —
wy _L— - L
')(-J ety
= Y -x+Y - 0
(J!-U)(){-f‘fj)
= 24 __@

Ot =) Or+4)

1(a) 224 S o - /H#= O

. 2

(.2: + 7)()" ,.z)—-o
= - 7 e = 2 "'"'@
(b) ¢ Y igx ~1e =0 .
()f-!'1> (> ) 7o
| J x<F O
_;\_./;. 2 72 "@
.-.'.""..-f-' ._..@
(o £ V374

P

n) é,’, j

3RD QuAR

3

Je]

)‘4‘ /[3,*-2(32*%1’ j)*

(v) (o) -Ff—) «(-)-2=-3 -0 a)/‘{(”
©) £las = (€0 S N
— o
= 5 bR
CV) j Bhe’= 2o — {Lu)?'.zofﬁ) D
[?' f _ 313 '2-9(..‘!. e -:::_-_
imglive = -g- '--—_--;"'"f'“)
o F oy g +here \b) /{/,:)44( g+ 424 95+ 2(83)
> - 751
@aﬂdfy for no ‘e’ - 3_ 2} 24 + 4.( 25 + |- 7;) f.,z_(,).fj
(Vl 3% = L@
/ = Q:Shuf2dPy  —@
_-_-/3—{96% be — O Quevhon-5-'
-3 () Sa= -n 2 Phn .
= 250 - {Q re (@ 7,=Si= Qi3%0) = 33 —O
s (b) Sn-1= ~(n- |) +34%(n- |) — )
= 3x ¢ /0 xR+l — O --—n;-?n.—l-f':“f-n-iq-
B ——5.-.. - : = —pn” +36n =35 —)
[.;z(/s'wﬂo C__Y/ CC) z - Sn . 5\’1-’!
= —n2e34n tn =36bn ¢35
0

y

= 35 -An
@0 7= 3'5 72 = 31 T3 =29 |
-7 =72 =2 O

TZ -74.




Sonvmons - 2003 7ar | SRIR s s ez
9(!?5419:-1 3 ((an"f) (V)Ln'(mupaf-)
e) 7y =35 -An <O —@ 09 5,,,&——/.9%/-/@
2N 73{ M Aa’/w{;p deH‘G/\? =<8
n 7t ! / gs —0
= 2% S/ -;:)’
-7/?-/:?” Yive — 0 _77° 215175
g 15 /4’ - 70’2’21
'). s 39 35" 3‘;’ o+ :
§o-55 2o e #2200 b) gy B2 rO o
—) =&y 77 22 "%70
> Q = 3%
) Sev = o 0=7% . = /080 (Rp)
r= A=
. 2= e o C);,myog oﬂ'z‘9 ?@
S -+ L (V' TR
oo - 43 21fm” Cd) O
= 3% ._.._--@
77,' A)ffmor p/mrj/%v/
//mz?L = /{_’25 "Jﬂf-drzs"/)g.V@
h)(_?’?, )(-'"3 ..Lz(e__j'/qﬁ) o 11.
E 77 22 Jgo

—0

//m:f IC (//""3)

:)/"?3 M
.://7” o> +3 ="-6

o0 7 3
Question 42

) dosx T =
- V54

77 €

—
2
= ¢
W AR, 2 e
Mg =40 —9O
.[") f%lo.f(?;)‘ 77.—-2-5207 __@
= /52 #7 —

L(#) (777222 -;’- ; 7_ Sin

= [ o (2p)
(9((6‘5”@72 f

A

(1)9 =57 (Rt )
% = ¢ [Z)r-t |

b = Srn x to> F
)/c u . VvV
AY
2

y —&

[
I/a s &LV -

((a-:X) ((ml) -+ (5/!\ )t) (“5!0-")

= (c,-)‘zx-—.S/n 2>




) = ('d%r:. (> _ L ﬂ({?f%ﬂﬂ V%
(/ ;}ﬁjﬂ / [n (a) J"_’ 312‘- )(,3-‘-0’9( "'-Z
é/:: Vu’__ uv’ i o 691"'3"2*"7' —_0
%5 Vz. JH: L - b O
_ (smd (=510 = () (197) | ) Starienety ponts se
srn%e J= 6:;,31‘;2?71
B --—"'_‘5/,?19‘. = (et 2C .; :( 3 4 R2¢ -:r.")
Srn o "’@ 5 (3~ +2¢) <O
x ::3/ ¢ -':-'-:!?
= - (5/!774‘( -+ /ag,?) ) =24 a"—.
St - (j” 4L O J 70
”7
- _ ! o (5,29 o max. fpo. — @
- /’2’_’/ C“" "";t) s & M 7"-,’—". -
77 B L) ‘0,;,;. of fh{‘legtlon.{)’”:o
— St /MZ.JC @ 6—61( -gii
A 65{: —);) Tu=7 -~ &)
= *
Jl) “)/%2 Doe ﬁ4¢ /o W 54,9',5‘, Ign -0
/ , 6) W (wel| O~
= /‘3‘";‘ ;)C s & (”q) = & )(‘,r('/qla/fﬂff&'“
¥ y
3
b)/#smf'b/.é )
T
-
_-.-',2[(0-: 205 — 0O
Z o
.-,2[(072‘3" — (20 -2
op-k -1
= 3 — O
(C/) # (-2, o) ¢ o,%)
[‘[09 EY: ﬂé(.. ({)_?)
: Ye minmumt = =
0 ',L/[S/n;,)/ﬁz— L/"'@ _@ aloga/a. "_@
= _J"‘ 5‘//1 %"" — 5/‘,, o ,
2 09 f!/;(_) = — 2 —4 ./@
i ;;f hT 0:( JQC'N) & 'é":cs"'}-')c""_é‘)r-fé,
“"”"'—L/ H@ -F(-1.3=*‘3’“Z’;J7+C=f
77‘/ /% _5 -+ C."_' -p
// 1C(7¢D='3L>;" - Z2>¢ ﬁenx_jg;% 4
v




Guestron © o/)

1) @) [t “Eate _@

{3)( /—5‘;«: eéc
2 )c*‘*) .
= $(2
= -ZL'"Z:#‘*CJ
3
a)/(a’b{-{-b 04{-
y
= Roct) 4

A

C"’ ___.) C)! -4) T

v
=
|
AVH)
Q
W
|
}__
~
]
*
-
\.N\J

n ...3_\____\
}{
l
$
l
3
R

- [20"- 30" zf“)""‘""ﬂ
~[pe)=4 94
o AL ‘*"rﬁ] —

B A

C) /Q\?MMJA’ %774"“""/"“

lreas obov e # Yelocw i

tre AV TS

)




2 L
)\/:('-: ﬂ'[@,)c)oé( -7@-;) Jc % A= 454377
Lo 0 y ) .
Drioons Fos 1 ow Logw = 5 4560
- J ¢ - 12>
_.IV /6){ -—(?Jf +7¢ c \—/0 wﬂaﬂw‘,‘ e P .

R 2Y j

b

3

16/ - 2/ 16
efed- 2l

el
A

3
(ZM’/S '

Q({P‘:ﬁ‘m} ?
) ﬁ - 00 (I’ aor;’) R.
ﬂ}." /0000 C! 007;) R(f oo?f)

) ﬁéo

= [0 O (! oa75‘>

+G--oon,§)j

)
‘—"@ J(d) /ZZ%(. ZQW,,

"R(HU PR B
o <pmmtier 4 (255)
R = /o ‘5’0‘9[/ 0074') (0 0075 )
/007-5' ol .

- ﬁZQ’é 8¢ L/@

= 207-58% 60

—- /00000

&

= $a y454.80°"
(@) rt - g
'J
iy )
b)ﬂ.;zc[é’—:r
_._67/( _x L/&

C’>¢ = f-—- 2¢

B

é’.—:c

79 w0 alp® ) (]
% «/;(;écs
1773 ¥ ptbt?

.
— -



QuesSlen 12

1) (a) {[3() Y% 5¢
=(3m)

(&

£Od = 27T )

+L{V

I . R ro22¢

-—

RIORNE

U= 2sn2t 4
()¢ y' = e

;=
jf”[)(>=

(o . 2lox>¢ * limx.(

2
2., — A5 2C

= Rl 2

-ﬁnn)

)

a),/m in Hhe 1577 °w £4
13 1o R-RE. ’”’“’NZ/GSHZ
rop
Rl i
(ty++ga$‘;ﬂ¢a$ R- ;13‘5



