Sydney Girls’ High School

. 2013 ‘
MATHEMATICS EXTENTION 1

YEAR 12
ASSESSMENT TASK TWO

Time Allowed: 60 minutes (plus 5 mins reading time)

TOPICS: Exponential and logarithmic Functions.

The Trigonometric Functions and Trigonometric Functions II

Directions to Candidates

There are six (6) questions.
Attempt ALL questions.

Questions are of equal value.

Start each question on a new page.
Write on one side of the paper only.

Show all necessary working. Marks will be deducted for careless or badly arranged work.

Diagrams are NOT drawn to scale. -
Board-approved calculators may be used.

Total: ‘60 inarks

UESTION 1 (10 marks

sin2x

a) Evaluate lim
x—0 3x

b) Solve 2% =7 correct to 2 decimal places
. dy . . 3% 45
¢) Find — if: i =¢
) T ) ¥
ii) y=3xlog, x

% +1

i) y=log, "
. X

UESTION 2 (10 marks

a) Find: I xe*H dx
b) If log,3=1.4 and log,2=0.8 evaluate log, 12

about

¢) Find the exact volume-of the solid formed by rotating the curve  y = \/%
; ’ X+

the x-axis from x=0to x=2.

d) Forthecurve y=¢" ~x

1) Find any stationary point(s) and determine their nature.
i) On a number plane sketch the graph of y=e*-x
showing all relevant features. ’




QUESTION 3 (10 marks)

a) Find & if: i) y=cos (l)
dx x
i) y=tan®x

b) The area of a circle is 450cm®. Find in radians, the a.mgle subtended
at the centre of the circle by a 2.7¢m arc correct to 2 decimal places.

¢) Find [ 3sec23;-dx

e

d)  Arc BC subtends an angle of 100° at the centre A of a circle with radius 4 cm.

Find the shaded area correct to 3 sig.fig

Figure not to scale

Marks

QUESTION 4 (10 marks)

a) Sketchy=3sin2x for 0€x <27

b) Given the lines Ll:yr=%x+—;— and Lz:y=%x—3.

Find the acute angle correct to the nearest degree formed by the two lines.

¢) Given that cos36" = €+1 , find in simplest form the exact value of cos72’.

. 2 .
d) A curve has %;ZX =18sin3x and a stationary point at (161_’_2) .

Find the equation of the curve.

»
K

UESTION 5 (10 marks

a) If.sinA=—;— and cosB=—1— where 0< 4 <-72£ and 0< B<12r-.

7

Find the exact value for cos(4+ B).

b) If ta.ng = % find the exact values of sin20

c) i) Express cosé@+ V3 sing in the form Rsin(0+«a) where ¢ is in radians.

i) Hence or otherwise find all the values of & in the range 0<6<2x
for which cos0+«/§sin9 =1.

Marks




QUESTION 6 (10 marks) Marks - ' " STANDARD INTEGRALS

a) Find the indefinite integral of : ’j(sinzzx)dx' 2 ' J " dx _ 1 a1 x20 ifn<0
. . Co- ) . . . n+1 ? 3 )
. . d , . 4 . . )
b) i) Find % (sin’3x) 1 : (1
dx : —dx =lnx, x>0
, . : ) x .
ii) Hence of otherwise find J. sin®3xcos3x dx 1
[ 1
e™ dx izeax: a#0
W/
c) Find the exact area of the region bounded by the curve y=—2—3,the y —axis,
. . X+ R
i =2, 1.
and the line y =2 cosax dx =—sinax, a=#0
J a
y
[ 1
sinax dx =—Ecosax, a#0
? ; Y
) )
. '
- 9 1
) 3 sec”axdx =Etanax, a0
S E— -
3 . . .
t D ' ' . ' - r 1
secax tanaxdx = —secax, a#0
» : a
-
1 1 _x
dx = —tan 1——, a#0
J a*+x? a a
(
1 1%
. ———dx =sinT =, a>0, —a<x<a
d) Factorise and hence solve the following . J */aZ _ x2 a
Jtan® O +3tan’ @ ~-tand-1=0 for 0<O<xw C , 3 R . A
- 1 /
| ————dx =1n(x+ xz—az), x>a>0
THE END o -
' 1 f
—dx =1n(x+ x2+,a2-)
J \/x2+a2 )
NOTE : 1nx=1ogex, x>0
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Quashon 4
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Queohos 4 (con‘ D)

a> co= _T12° = cos (2x36°)

-—

= 2 P YA |
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