Sydney Girls’ High School

D March - 2010
MATHEMATICS - Extension 1

YEAR 12
ASSESSMENT TASK 2

Time Allowed: 75 minutes (plus 5 mins reading time)

Name:

Teacher:

~
“L{JPICS: Exponential and Logarithmic Functions, the Trigonometric Functions and
Trigonometric Function I1.

Directions to Candidates -

There are five (5) 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 may be deducted for careless or badly arranged work.
Diagrams are NOT drawn to scale.

Board-approved calculators may be used.

o e & 9 ¢ & S & o

Total: 75 marks




QUESTION 1 (15 marks) Marks

(a) Differentiate the following with respect to x

(i) log, B3x + 1) 1
(i) xsinx 2
(i) xlog,cosx + sin’x 3
(b) Solve ¥ =5 2
(¢) Find the value of g if r 1 dx =5 3
f X
(d} Find the equation of the normal to the curve y =log, x at the point where x=¢° . 4
q e
QUESTION 2 (15 marks)
(@) Find  lim S22% 2
x=30 6x
(b) Find the primitive of: () Y - &* 1
(i) sinx + sec’x 1
(c¢) Evaluate: @) E sin 2x dx 2
4 x—1
i dx 3
@ J 1xt—2x
(d) Prove M:tanx 2
I+cos2x

(e} If tana = % and a i1sacuteand cosf= :5% and [ 1isobtuse, find the exact values of:

() sinZ2« 2

(ii) cos (a+f3) 2




QUESTION 3 (15 marks) Marks

(a) Forthecurve y= f(x) itisgiventhat f'(x)=sin’x.

The curve passes through the point (%,g—).

Find the equation of the curve. 4

(b) Find the acute angle between x—2y=0 and 3x-p-15=0 3
(c) 0.5 km

[ km Figure not to scale
0.5 km
A car travels at 40 km/h on a circular curve whose radius is 0.5 km.
(i) Find the distance, / km, that the car travels in one minute. 2
(7i) Calculate the size of the angle & through which the car turns in one minute.
Give your answer to the nearest degree. 2
4

(d) Express J3sinx—cosx inthe form R sin (x-a), R>0.

Hence or otherwise, find the solution for \/—?; sinx—cosx =1 inthe domain 0<x<27.




QUESTION 4 (15 marks) Marks

i
(a) Differentiate xe* and hence, evaluate Ju xe* dx. 3

(b) Given y=sinx and ymgx for 0<x<7w.
7

(i) Sketch y=sinx and y= 3x on the same diagram for 0<x<rx. 2
7

(it) Find their point(s) of intersection. 2

(7if} Find the area enclosed between the two curves. 2

(© @ If 0595£> prove that tm@:J@ ;
2 1+cos28

(if) Hence, show that the exact value of 1:311—78E is v2-1.

(8}

QUESTION 5 (15 marks)

(a) Solve 3t'+4t—4=0 for 0<x<27 where hzmng. 4

Give answer in radians, correct to two decimal places.
(b) Find the smallest positive value of & if cos@-sin26=0. 3

(c) Calculate the volume of the solid generated when the region in the first quadrant
bounded by the curve y=¢", theline x=log, 2 and the co-ordinate axes is rotated

about the x-axis. 3
(d) () Showthat cos38=4cos’@—3cosd 2
(if) Hence, solve the equation cos3@—cosf@=0, 0" <G<360°. 3

THE END

/)
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