Gosford High School

Year 12

2012
Higher School Certificate
Mathematics

Assessment Task 3

Time Allowed — 60 minutes

(reading time 5 minutes)

Remember to use the provided multiple choice answer sheet to answer Questionl
Remember to start each new question on a new page for Questions 2 to 5
Students must answer questions using a blue/black pen and/or a sharpened B or HB pencil.
Approved scientific calculators may be used
Students need to be aware that

* ‘bald’ answers may not gain full marks.

* untidy and/or poorly organised solutions may not gain full marks.
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QUESTION 1 (please use the provided multiple choice answer sheet) S marks
i) e2lnx - ?

A) 2lnx B) 2x

c) 27 D) «*
ii}  The Ixexz dx is equal to

1 2 52
A) —e +c B) 2¢" +¢
x3
C) 83 +c D) None of these

iii)  The graph of y = cos(x + gj for all values of x is the same as the graph of :-

A)

C)

y=sinx

y=-—sinx

B)

D)

y=Cosx

y=—COSX

iv)  1f xis an extremely small positive value, which one of the following is NOT true

A)
O

cosx=1

sinx < x <tanx

v) If A=B+Ce*then

A)

)

t=—log,| 222

LS

@)

B)
D)

B)

D)

X=sinx = tanx

tanx < x <sinx
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QUESTION 2 start a new page (11 marks)
. d x*—2x+7
a)  Find E[ e ] (1)
b)  Find primitives of (1) ! (1)
7—-2x
(i) (1)
L ex R e—x
Evaluat dx 2
c) valuate I e (2)

1+x dy 2
d If y=1 —— | show that — =
) y oge(l ]sow a T

2 ®3)

[—-x

e)  The portion of the curve y=¢* +2 from x=0 to x =1 is rotated about the x axis.

Find the volume of the solid generated. (3)

€)
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QUESTION 3 start a new page (10 marks)

a)  Find [sin(2x)dx (1)

b)  State the amplitude and period of the curve y =-2cos [—?) (2)

¢) Find 4 [ cos(3x) | (1)
dx

d)  If y=sin® (%) find ii-xy- 1)

. T ..
e)  Find the equation of the tangent at x = r on the curve y = tan(2x), giving

your answer in simplest exact form. (3)

f) Consider the function f(x)=1-2sin(x+ g) for 0<x<2rx

(i)  Without using calculus, state the maximum value of f(x). (D

(if)  State the value of x, in the given domain, for which this maximum occurs. (1)

(4)
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QUESTION 4 start a new page (11 marks)

a)  Find the value of log, 43700 correct to 3 significant figures. (1)

b)  Sketch the curve y=log,(x+2), carefully labelling the intercepts on the

coordinate axes and any asymptotes. (2)

c) Consider f(x)=x-3Inx

Find the coordinates of the stationary point on the curve y = f(x) and

determine its nature. (4)

d)  Show that the curve y=xe™ has a point of inflexion at x =2 4)

(3)
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QUESTION 5 start a new page (13 marks)

a) The gradient of the tangent at a point (x,y) on the curve y= f(x) is given by

cos(2x) —sec” x. Ifthe curve passes through the point [%,%J , find f(x). (2)

b) A point P moves along the circumference of a circle with radius R and diameter AB.

[+4

If ZAPB = % and ZPAB =6°.

B
R
P
(i)  Show that PA=2Rcosf. _ (1)
(i) Hence show that the area of APAB =2R" sin0cos8 (1)

(iii) Given the identity that 2sin8cos8 =sin28, the above area (A) of APAB

can be written as A = R%sin20.

[

Show that the area of APAB is a maximum when 8 = % 3)

(6)
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C

In the diagram, O is the centre of the circle with radius ‘r’.

A, O,M and C are collinear.  Given Arc ADB + interval BC =/

(i)  Show that 8 —tanf = é (3)

(ii)  If the area of the minor sector AOB is g of the area of the circle,

find € and ratio i (3)
r

END OF EXAMINATION

(7)
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MULTIPLIE CHOICE ANSWER SHEET
YEAR 12 MATHEMATICS ASSESSMENT TASK 3

QUESTION 1
@) A B C
(ii) A B C
(iii) A B C
(iv) A B C



STANDARD INTEGRALS

{x"’dx I 2 ne-1, x=0, ifn<0
n+l
1
J— dx =Inx, x>0
x
e™ dx = =™, g0
1.
cosax dx = Zginex, a#0

a

1
sinax dx = ——cosax, a#0
a
9 1
secax dx = —tanax, a=0
] a
' 1
secax tanax dx = “secax, a=0
a
1 1 1%
J dx = =tan 1=, a0
a“+x a a
1 1%
dx =sin'Z, >0, —a<x<a
a?_ 2 a

L dx =ln(x+\/x2~a2), x>a>0

L dx = 1n(x+\/x2+a2)

NOTE: Inx=Ilog,x, x>0

2011 4 Page67
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SOLUT/ONS

“) D (7)) i

Ques hon /
(@) e ) D
v) ¢
X = 2o+ 7
@z(es//on 2 a) /2){ -—2) & (‘/)
8) () A log, (7-20) +< )
(/_/) _5/84-32{_/_6 [/)
/ f?{ - /
c) // ~c v = //‘%7 /é*%e_?}7 /7
/, €7K+ é_,?c e _,

= {%/57‘6—)"'%/8—;6)
(1)

- O

4) (7 = /78 /7 7+ x) ——/0£ (?-x)

= / ~/
- A
/ T /— /)
= L 4! s
/+/C /-l

= ///——r) + f(/f-l)

(1 +x)(-x)
2 (1)

/—x*




Q) H/‘ /j:’@ +2 }
V=7 (e%a) e 2
g /
2x X
. —-/7@/8 +4€+4/ﬁ/2’
<—_.-__—t-_-—_~/'£__ _ \ y=2 | /
0 | x /7‘/:24423 S0 v A (1)
o

y o= /f/z/ez—f Ze *4”(2/ +47L0)/

_ 77/3/-627"46 __‘Z_// 644415- a’n/é (/)

Ques fron 3 <) / s o)t o —4 cos(e) re (1)

277

é) /m//,é{/g =2 ferrod = 74
- 4 (2)

<) d_{ ces /3’){)/ = = 3 Sm /3"()

o g [ B]

A:X/m/qj_ww/ 0
= 5/»7/—:—/)604'/%)




£ )  —) 2 sim ,wg)é/_

‘o Max. Vala & i///z) ;5 83

ﬁ) 565'/‘//’1/ $/m /( + g) = ~/

o /)’/a/e

a/c?man;( -

A 7 SZ
7C+-9—L- ..—.—2-:-}2').,
x = 797
4 ) 4
sH
L) Ao x= o (/)

Oues bron A 2) /ﬂ(f #3700 = An 43700
7 - ta 7

h

(1)




4 _ 3 /7
//)() = / = //1)-: 31"’:"
=

:’___1 ~ 0
y/a

(I) - /— 3)(—/
%.w s
/4/04/?75 concave 4p

Sor J’/@// A
y o 47/0/.?
7 ) =0 (1)

3
—_— = O
7
e =3, (7:—3*3,443

. ' ’ /3 5 — 3%3) .5
> / & 23T F2 rrEt LT /Ztof—ﬁ/ﬂ. 2

i

[’) 4




X

d) <7 = /c’g_
— A
2y o ¢ C-/v'-?rfﬂe_)
a
_ g"?jf _ e 6_,7( , /_I)
7%y _~€Z#~/€x-—2€e-z‘7
7
-2 - X
= —Ze Fo€
-
_ ﬁ 7 6(—-2) (2)
= O lobow = 2
L /0955/5/6 // ol /M//L_’X/O./{ af =2
2
e 2 <2 T4 = (D) <o
when 0> 2, 7y = (+)(+) >0
e (1)
. (&nggy,y (Aﬁ%(
L P of D flenon ol =2
Bueshon & ) ///X)-—- f&?S/N)-—fCCL’" j
/4/3:) = Z/ﬂn/?x) — fanx + € (/) ;
7 / _
//2;) = /) + < |
L _ L -/ +c ;
2 7
e = /

¥ t

//)z) - ffm‘ﬁzz) — Faarn +/ (1) E



ARB
s & = ;—;—D-
AP = Feos & (/)
(7)) Hiea « Labsnac

—é x AKX PRCHSE - 510 & .

e

=R siné cosé (1)

//‘/‘/') /j— = ~ Zf/n 28 J/X/ZL j/!/é{{ f&(és///é{ /40'/7

//—’4' _ 2%?26.&529-
i )
0 When § = 2 (/

Ty

i

Al 2
J9% ° — 4B 5,028
= —ART RO when =] (2)

/Wé’)’;fmwm %vﬂ Glcwrs whon ﬁ-“-g




) () Arc ADB = r & z{f/ﬂj A=ré (/)

Zn ADBC | fan (50-6) = EE

P2
—fan & - _‘_9_6
P

B¢ -_——-—/"%@né //)

Are ADB +» Interval B = 16—, Fand,
L = (b -tud)

;’;é_' = B —tenf //)

(/i) "Z—Z'/‘lél = ?3/’7%Z (1)
_ 3m
&= (1)
‘ L = Tl 37
s P Z
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