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KW Class: 1 :
a8 2MT3 Mal'ks
Teacher Question 1: (12 Marks)
@  Diffrrentiate the following 4
@  log(e*+2)
G x’cosix.
CHERRYBROOK TECHNOLOGY HIGH SCHOOL {b)  Finc the following indefinite inteprals: H
. . dx
2000 AP3 ' ® (Tx+4)’,
(i} fsin6xdx
YEAR 12 HALF YEARLY HSC (i) faxe™ dx.
: ©)  Solveforx: 2

log, 8+log, 16=xlog, 2.

MATHEMATIC S (d)  Find the exact value of cos105", 2
3/ 4 UNIT (COMMON) Question 2: (Start a New Page) (12 Marks)

Time allowed - 1.5 HOURS -

. - 3
(plus 5 minutes’ reading time) ®  Simplify ——2> 20X
cosx—sinx cosx +sinx
()  Simplify secx+tanx, in termsef ¢, wherer=tan-§. ' 3
©)  Usethe substitution u=x*—1to find 3
[P -0
DIRECTIONS TO CANDIDATES: (d) Comsider the curve y=sinx, for0 <x<2z. 3

. . 1
* Attempt ALL questions, For what values of x is the gradient equal to 5 ?

* The velue for ¢ach question is indicated.

* All necessary wo-king should be shown in every question,
Full marks may not be awarded for careless or badly arranged work.

* Standard Integrals are provided. Approved calculators may be used.

* Each question attempted is to be returned on a new.page clearly marked Question 1,
Question 2, et on the top of the page.

*Ench page must show your class and yonr hame.
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Question 3:
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(Start a New Page) (12 Marks)
The quartic expression x*+ax® +5hus factors (x+1)and (x~2).
Fird the values of @ and 5.
If x=c is ndouble root of P(x), show that x = ¢ is a root of P'(x).
£. ¢ and r are the roots of the cubic equation
x*+2x? +35+5=0, Evaluate:
Q] pPry+r.
Gy p g4l
The equation ¢* —4x =8 =0 hasarostcloseto =3, Using3asa
first approximation and one application of Newton’s Method to find a
better approximation for this root. Give your answer comrect to three
decimal pleces,

(Start z New Page} (12 Marks)
(i)  Find Rande suchthat 2cos8-sin&=Rcos(8+ a).

{Note: R>0and 0° <a<90".)
(i) Hence,solve 2cos@=sind +1, for 0° <@ <360°
The curve y=c¢osx, from —%sxs%, is rotated about the x-axis.
Find the volume of the solid formed. Leave your answer in exact
form,
@ Find (xlog, x)

& Be X
141
(ii) Provethat I——-—-oi’—{a& =1+log, 2,
Z xlog,x
Page 2 of 3
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b

Question 5; (Starta New Page) (9 Marks) Marks
® '
()  Sketch y =sin2x,for0sx <27 4
(i) By drawing a suitable straight lins, state the number of values
of x, in this domain, such that sin2x = 2_1:7;
(iii) Can there be further solutions beyond x =277
Briefly justify your answer.
& A(t,¢)and B{—t,e™) are points on the corve 5
y=e¢'and 30,
The tangents at 4 and B form an angle of 45%
@ Provethate' -—=2.
e
Gi)  Solve this equation to show that e* =142,
Question 6: (Start a New Page) (10 Marks)
10
';\;‘a'
@
(L3
<l .
o Py x
A straight line passes through the point (1,2) and meets the xand y axes at P
and { respectively, as shown. The angle OPQ is 8.
(8}  Show that the equation of the line PQ is given by
y=tanf +2-xtand, '
(b)  Show thatthe area (4) of AOPQis given by
LA
. 2 tand
(c) Prove that the area is a minimum when tané = 2.
(d) Hence, find the minimum area,
End of Exam
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Fase 5
vestion Q veation b (Cou.’l-)
) A Q) Let t= tanb
N@ A= §sar2
2 S
Y
Now dA = L -2 Q)
NP\ o ak R g2
© N7 AMNA = L B
For P@ m= -%tane (5 Ax* t®
AA = O whon Le 2
No-w, By, > m(;x.-x,) ok + 1
| w-a =-\-a.m9('x—|) L* =y
' (6—'3,1-“1%.119 + tand t= &g
Q_tz_ \1:. 2 +tane - xtane () BU*‘_ t>0 ,ama Aso 0
when L= A = u >5
b A= L= oP xog oix 2 )

AEP A2 O

- -

C= tom@ + Q - xtans
oc tan® = tomb+2

T o= it 2 ()
S0P = i+
Yane
At Q , KO
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