GIRRAWEEN HIGH SCHOOL
MATHEMATICS
Year 12 Extension 1, Task 3 May 2006
Instructions: Time: 90 minutes
* Start each question on a separate page.
* Show all necessary working.

* Marks may be deducted for careless or badly arranged work.

Question 1 (16 marks)

(2) Evaluate the following angles as an exact answer in terms of 7.
1

ﬁ)

(i) sin” ' (=1) (ii) cos 1(—3/;3’—) (iii) tan™'(
(b) Bvaluate without using calculator.

" . 14 o . 13 15

i) sin(2sin” ' — ii) cos[sin”'=+cos —
(1) sin( 5) (i) cos[sin "~ 13]
(c) For the function y =sin l(3x)

® State the domain and range.

(i)  Sketch the graph.

Question 2 (22 marks)

(a) Find the general solution in radians of the following:

(i) cosd = -‘/2—§ (i) tan @ = /3
(b) Differentiate:

(i) y=sin"'3x (i) y=¢sin"'x
(ii1) y = cos~ ‘Gj (iv) y = (tan™ 'x)°

(V) 600;‘(5)( + 3)

(c)Find the equation of the normal to the curve y = tan" '5x
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Question 3 (23 marks)
(a) Find the following indefinite mntegrals: 10

dx . dx
(
= 1) J

0 J == T4

dx ) dx
) I1+(,\—,+4)2 ) '[4(x~3)2+9

(h) Evaluate: 6

i - v
dx e dx
(i) I (I‘) )
6[1/4—)(" l'[]’i-,\’h

(¢) (i) Find -(‘;—(xsin‘ X l-x) 7
X

(ii) Hence or otherwise find the exact area bounded by the curve y =sin” 'x, the x

NG

axis and the lines x = —l— and x=—.
2 2

Question 4 (19 marks)
(a) For each of the following functions, sketch the graph and state whether the inverse
function exists or not. If not, find the largest domain containing the origin for

which an inverse function exists.

() f(x)=(x-4)’ (i) f(x)=¢ +1 5

(b) Given f(x)=x"—2x, x>1

(1) State the domain and range of both f(x) and f 1(x) . 4
(i) Find £ '(x). 4
(i)  Graph f(x) and f '1(x). 2

(c) Verify that f and g are inverse functions by showing that

f(g(®)=g(f(x))=x where f(x)=3x-1 and g(x)= i;—l 4



Question 5 (30 marks)

(a) In each of the following, use the given substitution to find the primitive functions.

() wa/2+x2 dc , u=2+x" (ii) jlnzxdx, u=1n2x
X
(iii) j_ﬁx—dx u=e (iv) Ide u=tan 'x 12
1+ 7 1+x
(b) Evaluate the following definite integrals using the given substitution. 12

u=+x

10
() j——x—dx w=x-1
x.—-—

(i) l]__———dx
Jx-1 Jx )’

B
(i11) Itan 2[£J sec z(fjdx , U =tan hd
; 2 2 2

16 —x*

4

(c) () If x=4sind, show that cos@ = —— 6

(ii) By substituting x = 4sin &, show that

‘ 2
J‘:/-;C:—é___@—z = 8sin”(§}—%x«/l6—x2 +C
—Xx
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