SYDNEY GIRLS HIGH SCHOOL

YEAR 12 MATHEMATICS
Extension 1
2014

ASSESSMENT TASK 3

June 12, 2014
Time allowed: 60 minutes +5 min reading

Inverse Functions, Integration by substitution, Circle geometry and Parametrics

Instructions:

o There are Seven (7) questions. Questions are not of equal value.

» Attempt all questions.

» Show all necessary working, Marks may be deducted for badly arranged work.

o Start each question on a new page. Write on one side of the paper only.
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/ 1 dz

z
/ e dz
/ cos az dz
/ sin az d=z
/ sec? ax de

/ sec az tan az dr
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/az+as2 do

1
/\/az—a:2 da
——1 d

Ny z

1
/\/a:2+a2 d

STANDARD INTEGRALS

1

= ™l 4 ¢, n#-1; s#£0ifn<0
n+1

=lnz+C, z>0
1

= —e% 4 C, a#0
a
1. )

= —sinaz + C, a#0
a
1

=—Ecosa:1;+C, a#0
1

= ~tanaz + C, a#0

: a
1

=—‘;secam+0, a#0
1

::—tan“1£+0', a#0
a a
. -1

=sin E+C’ a>0—~a<z<a

=1n<a:+m)+0, z>a>0
=]n(w+\/:m)+'0 :

NOTE:Inz =log,z, > 0



Question Three ( 7 mark) : Question Seven (7 marks)

a) Differentiate y=(tan™ x)° ) ‘
: a) AB is atangent to the circle. 4B||EC and CD=4C.
b) The point P(2at, at?}is on the parabola x* =4ay . The normal to the parabola at i) Copy the diagram on to your answer sheet.
Pcuts the x-axis at X and the y-axisat Y. )  Provethat AC|ED. @
i) Find the equation of the normal at P. 2)
i) Find the coordinates of X and Y. 2
iiiy  Find the value of ¢ such that P is the midpoint of XY )

Question Four (7 marks)

a) Find the general solution (in radians) of the equation Jsinx=cosx . @)
b) Find the derivative of the following function in simplest form ,where x>0 .
b) Find the area enclosed between the curve  y = 2 , the x -axis, the lines il 1-x*
/9-x2 y=sin . ?3)
+X
x=0 and x =% . ?)

¢) Find the exact value of sin| cos™ :4-+ tan™ 4 3)
5 3



Question Five (7 marks)

a) Point P(2¢,*)is on the parabola x* =4y . The tangent to the parabola
at point P cuts the x-axis at T'. M is the midpoint of PT'.

i) Find the equation of the tangent at P.

2
if) Show that M has coordinates (—%2{,—[2—] .

iii)  Hence, find the Cartesian equation of the locus of M as
. P moves on the parabola.

b) Consider the function f(x)=~3sin™(x+1).

Sketch y = f(x), giving the coordinates of its endpoints and
any intercepts with the coordinate axis.

Question Six (7 marks)
a) A function is defined as  f(x)=1+¢€>
i) Find the inverse function f™(x) in terms of x

ii) State the domain and range of the inverse function.
iii)  Sketch f(x) and f~ (x)on the same diagram.

b) Copy the diagram on your answer sheet and find the value of x.
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Question one (7 marks)

3 .
a) Evaluate f 13Tx dx using substitution u=1+x
0 X

b) Integrate

J dx '
9-4x?

c¢) Determine the exact value of cos(tan'l (%))

Question two ( 8 marks)

2x
a) Fmd J.lj_m dx, usmg the substitution u =sin®x.
sin

. . 1 '
b) The region bounded by the curve y = and the x -axis between the
V3+xt

lines x =1 and x =3is rotated about the x- axis. Find the exact volume of

the solid formed.

¢) Differentiate cos™ (— 1) with respect to x. Answer in simplified form.
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Question 7 (7 ma rks) b) Findthederivativeofthefollowingﬁmcﬁon in simplest form ,where x>0 .
a) AB is atangent fo the circle. 4B || EC and CD = AC. ’ . y=sin” G‘;‘i&] ©)
i) » Copy the diagram on to your answer sheet.
ii)  Provethat AC| ED. ' ) | _ )
| dy ) ) - 2e = (1-xt) x 2
d')t \/ l--—— (i_xL)L ' . ('.‘,XL)L
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