Sydney Girls High School

2014 Assessment Task 2

Extension 1 Mathematics

Year 12

Time allowed - 60 minntes + 5 minutes reading time

Topics: Logarithmic & Exponential Functions -

Trigonometric Functions and Trigonometric Functions IT

Polynomials
Instructions NAME __ ____
* Attempt all seven questions. TEACHER , ..
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. Quéstﬂiol;s' are no-t 6f equal value.

»  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.

4 A table of standard integrals s attached.

Total Marks=54

Question One (7 Marks)

a) Refer to the circle above: |
i) Convert 60’ to radian measure

ii) Find the exact length of the minor arc 4B

iif) Find the exact area of the minor segment 4ADB

b) Find the value of x if x=1log, 8

¢) Find the volume of the solid formed when the area under the curve y =sec x,

hounded by the x-axis, x =0 and x = —E is rotated about the x- axis.
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. Question Three (8 Marks)
Question Two (7 Marks) .

a) Solve the equation x* —3x*> -10x+24=0 . [3]
a) Find the derivative of y with respect to x if:
s — loE:x 1 i
) y=e o b) If £ = tan?. simplify —*2%_ in torms of ¢ 3]
‘ 2 cosd+1 ’
if) y =log, Vx> +1 [2]
¢) Find [cos*4xdx 21
b) Find the size of the acute angle between the [2]
lines y =2x+3 and y=5-3x
¢) Sketch the graph of y=3cos2x for 0<x <27 . [2]
“Question Four (8 Marks)
in(s .
a) Evaluate hmw [1
x-30 2x .
b) If 5°* =51, find the value of x correct to 2 decimal places [2]

¢) Solve the following trigonometric equation:
sin2x-cosx=0 (0<x<27) [3]

475

e e R "’"”"/Ai)/Find“the-"exactvaluc’ofp'{f”f"i’@'gE I ) Bt
. X —
. 1



Question Seven (8 Marks)
Question Five (8 Marks)

a) If «, B and y are the roots of the polynomial equation x* +3x* —1= 0 find: a) Given the equation of the curve y = (1+ ZX) e
) a+B+y [1 i) Find the point where the curve cuts the y- axis
ii) afy [1] if) Find the point where the curve cuts the x- axis
i) 6 + 2 4 7 2] iif) Find the coordinates of the stationary point
’ iv) What happens to y as x — 4w
b) iy Write 4sin x+3cos xin the form Asin(x+a) 2] _ @ Sketch the curve
ii)Hence solve 4sin x-+3cosx=4(0° <x<360°) 2]
b) In triaﬁgle PQR below, ZPOR =90°, and SR bisects ZPRQ.
SO =yand QR=x
P
S
. . y
Question Six (8 Marks) . 0 . 7
a) The equation sin (x) ~1+2x=0 has aroot neazrx =03 [2}
¢ Wse one application of Newton’s Method to find a better approximation,
Give your answer correct to 3 decimal places. Find an expression for sin ZPRQin terms of x and y.
b) Find a polynomial of degree 3 which has a zero at 2, is an odd function . 3]
and for which P(3)=45 : o et e et e e i et oottt e e oo
¢) If the roots of the polynomizﬂ equation x* —6x* +3x+k=0 [3]

are consecutive terms of an arithmetic sequence. Find the value of £.
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Question 7 Solutions

(a)(i)

(aldi)

“(a)(iii)

- . x =0 only since ¢** = 0 has no soln.

x—int. wheny =0 (a)(v)
0=(1+2x)e™
1+2x=0 or e =0

1
Sx= 5 only since ¢™* = 0 has no soln.

ie. [—1,0)
2

(0,1) (@)iv)  As x— 4o, y — 0%,
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Question

Marker’s Comment

y'=2e ¢ (l + 2x) x -2
=2e7 (1-1-2x) . -1
Soyt=—dxe™ .
Stat. pts wheny'=0
—4xe™ =0

—4x=0 or e =0

ie. stat. pt. at (0,1)

Y= —Axx—2e % ve ¥ x4
=8xe™* ~4¢*

whenx=0, y"=-4<0

- Max. stat. pt. at (0,1)

1

This question was completed extremely well.
The majority of students obtained full marks for this question,
It was good to see well set out solutions,

The majority of students did very well on this question.

Part (b) , some students still couldn’t remember the angle between two lines formula.
You should know this formula well as this kind of question is very common in the HSC.
Part (c) some students mixed up between the sinx function and cosx function. Remember
to label the x-intercepts clearly,

This question was done well,

In part a) some students forgot to solve the equation and left the equation in factored
form .

It was good to see well set-out solutions in this question,

In part d) some girls left their answer in exponential form. This could have been
simplified further by using a caleulator or with deeper knowledge of the conversions
between exponentials and logarithms,

{b)

Let’ ZPRS = ZSRQO =6
~.sin ZPRQ =sin 260
=2sinfcosd

=2x—2 ud
.x\/x2+y2x\/x2+ 2

leASIDZPRQ= Qi T e e il e i e e

¥yt

Both questions were well done by the overwhelming number of students.

(a) Over 60% of students incorrectly answered this question in degrees. It is important
for students to remember that calculus guestions in involving trig fanctions must be
answered in radjan measure.

(b) Knowledge of the geometrical properties of odd functions led to a quick solution to
this question

(c) Both this question and (c) above had quick solutions (6-7 lines) or long solutions(15
lines or more)

--|-Many students received full marks for this question. . ... . .. . ... .. ..

(2) (iii) Inability to solve the exponential equation formed by y’=0 prevented a number
of students from finding the stationary point.

(b) A variety of responses given to this question but you should have identified the
opportunity to use the double angle formula for sin,




