Yr 12 Mathematics (Ext) - Task 3 (2007)

Girraween High School Yt 12 — Task 3 (2007)
Mathematics (Extension 1) Time allowed — 90 minutes

DIRECTIONS TO CANDIDATES

* All necessary working should be shown.

*  Marks may be deducted for careless or badly arranged work
* Start each question on a zew sheet of paper.

Question 1 (17 marks) Marks

(a) Consider the function y = 2sin ™ (g) . Sketch-the-function-—

1) State the domain and range 3
(i)  Evaluate f(0) 1
(iii)  Draw the graph of y = f(x) 3

(b)  Draw a sketch of the curve, y = (x —3)* 3.

1 Find the largest positive domain such that the graph defines a

function f(x) which has an inverse 2
(1)  Find the inverse function, stating its domain and range. 4
(iii)  Sketch the graphs of f(x)and f~'(x)on the same axes. 4

Question 2 (11 marks)

(a) Evaluate in terms of 7.

(b) Evaluate as a rational number.
tan (2 tan ™! (— %)) 3



Yr 12 Mathematics (Ext) - Task 3 (2007)

(b)  Using sin(A4 + B) = sin Acos B + cos Asin B, prove that Marks
sin'1§+sin_li=sin'l—5-§. 4
5 13 5

Question 3 (17 marks)

(a) Differentiate the following

(1) y=cos™ 2x 2

(i) y=tan'x 3

(i) y=—b 3
sin X

Gv) y=axsin x++1-x> 4

(b) Show that the curves y =cos™ x and y = 2tan™' (1 - x) intersect
_ the y-axis at the same point, and have a common tangent at this
point. 5

Question4 (17 marks)

(a) Find the following integrals.

. dx
i 3
® -.‘1+9x2
.\ Sdx
11 3
@ J‘x2 +2
3
2
(iti) I—L 3
S 9-2x2
% d.
(iv) _[ a 3
, V4 x?
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(b)
y 4 rfx
1
4
| | >
X
-4 -2 2 4
Let f(x) = -—1—— The graph of y = f(x) is sketched above.
16— x*
(1) Show that f(x) isan even function.
(i)  Find the area enclosed by y = f(x), the x-axis, x =2, and
x=-2.

Question 5 (19 marks)
(a) Find the following integrals using the given substitution.

@A) xVx? +2dx u=x>+2

. 2
(i) X" dx u=1-x>
JV1-x3

(iii) x~/x +1dx u -1

(b) Evaluate following integrals using the given substitution.

(@)

(i)

1
'[x(1+x2)2dx u=x>+1
0

u=2sinx

2
6J'ZCOSxdx
: 1+ 4sin? x

Marks
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Question 6  ( 14 marks)

(a)

(b)

Find the general solution (in terms of 7 ) of the following functions.

) 1
1) sinf =—
» >

(i) cos@ = L

2

Given that, x*> +4x+5=(x+a)* +b
(1) Find g and b.

dx

2

(11) Hence evaluate |-———
x“+4x+5

The function f(x)=secx for 0 <x< % , and is not defined for other

values of x.

Q] State the domain and range of the inverse function f~'(x)
(i)  Showthat,  f7'(x)=cos™ (l) :
X

(iii)  Hence find, 4 ().
dx

Marks
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