Sydney Girls High School

2013 Assessment Task 3

"MATHEMATICS

"Extension One

Year 12

Time allowed: 60 minutes (plus 5 minutes reading time)

Topics: Polynomials, Integration by Substitution, Circle Geometry, Parametric Parabola,

Inverse Functions and Inverse Trigonometric Functions

Instructions: .

‘e Attempt all 5 questions
All necessary working should be shown in every question
Marks may be deducted for careless or badly arranged work
Write on one side of the paper only
A table of standard integrals is supplied

Name:__ Teachers Name__:

TABLE OF STANDARD INTEGRALS

Icos axdx =

J.sin axdx =

J-sec2 axdx =

jsecaxtan axdx =

——1—~x"”, n#-1

n+1

Inx, x>0 Note: Inx=log,x, x>0
~1~e"", a#0

a

—sinax, a=0
a
1
——cosax, a#0
1
—tanax, a#0
a

1
—secax, a#0
a

ln(x+\/x2 —az), x>a>0

In(x+\/x2 +a2)




Question One (12 Marks)

) The polynomial x* +x* —2x+1=0 hasroots , 8 and y . Fnd the value of:
a+pf+y
ii) afy
iil) af+ay+ Py
iv) @’ + %+

v) (@+1)(B+1)(r+1)

b) Find Ix\/xz +5 dx using the substitution u = x> +5

c) Inthe diagram below £BDE =42°, /BAC =36°and ZEFC = x°.
Find the size of x giving reasons for your answer.
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Qilestion Two (12 Marks)

a) In the diagram below AP is a tangent to the circle at A and CP is a secant
meeting the circle at B and C. Given that AP=12, BP =7 and CB =1,
find the value of x.

A 12

-1 :
sin™ x :
b) Bvaluate J ( 2) dx using the substitution u =sin™ x
I-x

0

¢) The equation of the chord of contact of two tangents to the parabolax’® =8y
is 3x—4y+10=0. Find the point of intersection of the two tangents.

d) i) Solve the equation x* —4x* —x+4=0
if) Herice sketch P(x) = x* —4x> —x+4

iii) Hence solve x* —4x* —x+4> 0
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(2]
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Question Three (12 Marks)

a) Find the volume of the solid generated when the region bounded by y =0,

1 2
x=0andx== and y= is rotated about the x-axis.
3 V14922

b) Sketch y=5cos™ (1 —-szj clearly showing its domain and range

¢) The chord joining the points P(2p, p*) and O(2g,4*) on the curve
x* =4y always passes through the point 4(2,0) when produced.

X =4y
Ql2q, ¢?)

Pl2p, 1?)

X
A(2, 0)

i) Show that p+qg=pg
ii) Find the coordinates of M the midpoint of PQ

iii) Find the Cartesian equation of the locus of M
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Question Four (12 Marks) LT e

a)

Find the equation of the tangent to y =2tan™ x at the point where x‘=$

-1

b) Given the function f(x)=—-

x+2
i) Find the equation y = f~(x)
ii) Find the coordinates of any points of intersection of f(x) and f - x)

{)If O=tan~ A+tan" B show that tan6 = 1’”3

ii) Hence solve % =tan™ 3x+tan™ 2x

The polynomial P(x)=(x~a)® +c has a zero at x=1 and

when divided by x, the remainder is -7. Find the values of @ and ¢.

nr
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Question Five (12 Marks)

S ) i) . Show thaf the eqﬁation of the tangent to the parabola x* = 4ay
at any point P(2ap,ap*) is given by px—y—ap® =0

ii) If S is the focus of the parabola and T'the point of intersection of the
tangent with the y-axis, show that SP = ST

b) i) Differentiate xsin™ x++/1— x>

ii) Hence or otherwise find the exact area bounded by

y=sinx,the y—axis and the line y=%

¢) Solve the equation sin™ 2x=cos™ x

d) In the diagram below the altitudes PM and SQ of triangle PSR meet at L.
PM produced cuts the circle through P,S and R at N.
Prove that LM=MN

End of Task
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a2, o
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Question 3

a)
V= J.n:yzdx
. Y \

=r [ — i
s 1+9x

%
a1,
_91[%+x2

= —[3 tan™ 3x:|o%

:f*ﬁ"lﬂ._o]
9%

.4 .
= ——units®
3

b)

Domain: —=1< 1—i <1

X
L’ca.n‘l-zi}
Sl

b
\\
4nt
. X
y= 5acos(1 - 2)
Snt
2n+ Point of Inflection
(2,7.854)
.l




c} Given: x° = 4y, P(2p,p*) and 0(29,4%) .

i) Chord PQ:
2 2
2_P 4
-p'= x—2
y=p 2p——2q( p)
- +
2 _(p—a)p q)(x_zp)
2p-q)

+
y-p’ =—%g-(x*2p)

y-p

Chord passes through the point 4(2,0):

+
0-p* =221 2-2p)

-2p" =(p+q)(2-2p)
—2p* =2p-2p*+2¢-2pq
0=2(p+g)-2pq
2pg=2p+q)
pg=ptq

2p+2q pr+q’
2 2

i} Midpoint =(
+q)* -2
=(erq,(p g) pq)
2
iif} From midpoint: x = p+¢q

2
and y= (p+q)2 2pq

()’ -2(p+9) (

thatis: y= 5

since pq = p+q from i))

-2

1
. Cartesian equation is given by:. y = Exz -X

| + 2>
When %= -
{3
vy = l'l'aYb—‘ :1%)
¢ .
| . 2/1

-1

W) w = ——
7 K
w(ng2) = -

Wr2u+rl =0

[2+1)) =0
.-

2

-1

Cls

2. CunvesSmbeqcect ok (_","')




&) 1) let ol = ton ' A

3&2— Ya.—b =D

b .
A > Yok “ {b:’rawﬁ

ot —a-2=D

tan (At a\ﬂ

\l

Jand_« tanp

(a-2)(axr!) =0

|- tovid Yom P

S ~0L:~‘ \él

7

A ot b

n

Whew a= -1

\- AD

3
2+ ¢ =0

oo fan @ = A+ B

c =%

I- AD

Whew o= A

-2 «C =0

B A = Yon By tad dx

-1 +C =0

Yav Vi = don ((Yan dn + Yag dn) -

C =\

| = Fxr2x

- b

|- 5

|- b

by +Gr-1 =0

(b =1)(n+1) =0

K=LAL‘;?

uk X7 D

oz L

d) p() =0 ; (1-ayr C=0 ©

P =75 (@) rC -1 &

© -

(1-a) -(-a) = 7

(i-a) +a’=7

|-3ayv 3 -a’ ra =T
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