SYDNEY TECHNICAL HIGH SCHOOL
YEAR 12 ASSESSMENT TASK 3
JUNE 2003
MATHEMATICS

Extension 1

Time Allowed: 70 minutes
Instructions:
*  Attempt all questions
® Start each question on 4 new page
¢ Show all necessary working
®  Marks may be deducted for careless or badly arranged work
*  Approved calculators may be used
® Standard integrals are attached and may be removed for your
convenience,
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Question 1

a) Consider the function f(x)=21tan™ .
() Evaluate F3) (D)
(i1} Draw the graph of y= f(x), labelling any key features (2)
(iii}  Find the stope of the curve at the point where i cuts the ¥ axis. (2}
: dy
boom 2 (m
16— y-
. dr
(]i i 2
/ J. S5+1¢° @
) By letting A = cos™'(3), find the exact value of sin A. (2)

Question 2

a) Differentiate
e Inx (Z)
b) Evaluate F“"“‘Z“f‘*g‘ dx by using the substitution v = 2x+1 {4)
§ Cx+D
) Solve for x in exact form: 3

e —3et 12 =0




Question 3
2) The polynomial P(x)=x* —3x* + ax? + bx~6 leaves 4 remainder of & (3

when divided by x+ 1. If x~3 is a factor for P(x), find the values of o and 5.

b} Two of the roots of the equation x° + ax® + b = 0 are reciprocals of each other
(a, & both real).

(0 Show that the third root is equalto —p. (1}
()  Show that ¢ = b —é 2
(iii)  Show that the two roots, which are reciprocals, {3)

will be real if —«;—Sbsl
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Question 4

a) Write aresult for sin®3x in terms of cos 6.c. 63}
Hence evaluate J‘f sin” 3xdx ‘ 2

b Find the area of the shaded region below: ‘ {4
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¢} Solve log,(x+1)+log, x=1log, 2 3



Question 5

a) (i) Find the domain of y=sin (sin” x) (1}
(i) Hence sketch the function (D
N7
b) _

y-—;ﬁsin-ix

T
>
X

AN

The sketch shows the graph of the curve y=f(x) where f(x)=2sin"t ¢

The area under the curve for D« x <% is shaded.

. ) 1
() Find f (E) ‘ (1)
(i)  Find f'(x) (1)
(i)  Hence or otherwise, calculate the area of the shaded region. (3
c) Give the general solution to the eguation tan =1 (U in radians) )
Question 6
a) 1 Differentiate y = cot2y (2)
(i) Hence or otherwise find f cosec?2x de (2)
b) Consider the function y=cosx— ,_1
43 sinx
. . dy b
(i) Verify that =< =0 when x =20 (3
dx 6
(i) Sketch the curve over the domain (3}

2
O<x$~§~,given t:hatfi—%}—<0.
2

On your sketch, write the coordinates of the turning point in exact form

and label the asymptote (the x intercepts are not required).
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