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2015
Term 4 Assessment (HSC)

Mathematics Extension 1

General Instructions

e  Working time — 90 minutes + 5minutes
reading

e  Board approved calculators may be
used

e Write using black or blue pen

e All necessary working should be shown
in all questions

Write your student number at the top
of every page of your answer sheets.

JRAHS Extension 1 Mathematics 2015

7 questions — 9 marks each

Total marks — 63

Attempt all questions

Start each question on a new sheet of paper.
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QUESTION 1 (Start a new page) 9 Marks

a) Given f(x) = V16 —x? .

i) Copy and complete the table below. 1
X 0 1 2 3 4
f(x) 4.000 3.464 0.000

ii) Using the trapezoidal rule and the above function values, approximate the value of

f04\/16—x2 dx 2

iii) Hence find an approximate value of . Explain fully how you obtained your

answer. 2
b) Find the volume of the solid of revolution formed when the region bounded by
1 . . . P
the curvey = o the x-axis, the y-axis and the line x=3, is rotated about
the x-axis. 2
c) Find the coefficient of x3 in the expansion of (x + 1)(2x + 3)° 2
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QUESTION 2 (Start a new page) 9 Marks

a) Find the tenth term in the expansion (x — 3)2. Express in the form ne,.a" b’ 1

b) The diagram shows part of the curve y = 1 — x? and the straight line

5x + 3y = 15. Find the volume generated when the shaded region is rotated

about the y axis.

5x +3y =15

y=1-—x?

c) Differentiate  xsin™! Vx 3

d) Use Simpson’s Rule with 5 function values to estimate the volume of the

solid of revolution formed when the curve y = \/ﬁ is rotated about the

x —axis from x = —1 to x = 1. Express your answer to two decimal places. 3
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QUESTION 3 (Start a new page) 9 Marks

a) Consider the graph of the function y = 2 cos™?! § shown below.

1X

\y = 2co0s” 3

|
-3 0 3 x

i) Find they intercept 1

ii) Determine the inverse function y = f~1(x), and write down the domain D of

this inverse function. 2

iii) Calculate the area of the shaded region. 2
. 2 1 . e o

b) Evaluate the integral fl mdx, using the substitutionu = x —1 2

c) Find h'(x) if h(x) = tan™1x + tan™? % Simplify as far as possible 2
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QUESTION 4 (Start a new page) 9 Marks

T

a) i) Find the exact value [3tanx dx 1

T

ii) Using the trapezoidal rule with ordinates at x = 0, 5

, estimate

)

N
Wl

s
IZI

T

fOE tan x dx to two significant figures. 2

iii) Explain why the estimation in part (ii) is greater than the exact value obtained in

part (i). 1

b) By using the substitution x = u?, (u > 0), evaluate the definite integral

1 /x
— 3
0 1+x
c) Find the exact value of x and y which satisfy the simultaneous equations: 2

4 1 1 T
sin x+zcos y==

3
1 21
3 e -1 —

Sin X 2COS y —3
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QUESTION 5 (Start a new page) 9 Marks

a) The diagram shows part of the curve y = xiz When the region A is rotated

about the x axis, the volume generated is V4 units®>. When the region B is
rotated about the x axis, the volume generated is Vg units®.
If V4.Vg=8:1,find the value of k.

y
_1
Y=
\\
A B
0 1 k 4 X 4

b) The shaded region in the diagram is bounded by the circle of radius 2 centered
at the origin, the parabola y = x2 — 3x + 2, and the x axis.
By considering the difference of 2 areas, find the area of the shaded region.

y=x%-3x+2
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c) The rate at which snow is melting on a mountain top is modelled by the equation

Am _ 54 5cos™e
dt_ COSS,

where m is the mass of ice, in kg, on the mountain top at time t, in hours,
at 7 am. It is estimated that there was still 17 000 kg of snow and ice on the

mountain at that time.

i) Find m as a function of t. 2

ii) It is expected that in the next season, in 100 days’ time, there will be

some snow left. Find how much of snow will be left after this time. (2

significant figure) 1
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QUESTION 6 (Start a new page) 9 Marks

a) Find the greatest coefficient in the expansion (é + 2x)18 3

b) Consider the function f(x) = itan‘lx.

i) State the range of the function and sketch the graph of y = f(x) 2
ii) Show that the equation of the tangentatx = 1,is2x —8y+m—2 =0 2
c) Showthat ¥7_;(}) = 2™ — (§) in the expansion of (1 + x)™. 2
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QUESTION 7 (Start a new page) 9 Marks

a) Letp and g be positive integers with p < q.
Use the binomial theorem to expand (1 + x)P*9, and hence write down the

(1+x)P*a
term of x—qwhlch is independent of x. 2

b) The lower edge of a picture frame is a metres and the upper edge is b
metres, above the eye of an observer standing on a level floor.
The angle of elevation of the bottom edge from the observer is f and
the angle of elevation of the top edge from the observer is «.

Let 8 = a — [ be the angle subtended by the vertical picture and
x = the horizontal distance from the observer to the bottom of the wall.

o

#0 K8 "—r
BOOPPrTe "] B ia v
— x e
. (b—a)x
i) Prove that tan 6 = —; 3
x4+ab
ii) Hence or otherwise, at what horizontal distance ,ifa = 1mand b = 2.5 m,
should the observer stand, if the angle subtended by the picture is to
be the greatest? 4
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*SEND OF EXAMINATION****
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2015 Extension 1 Term 4 Task Q 5

Part (a)

Vy= nflk (xiz)z dx

=x[- ]
(1 mark)

I
NE
wl| &
R )
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1 1
—n[_wz-’_ﬁﬁ]

(1 mark)

Va _8 oy 8 8
Ve 1 :rr[ + ]-—n[ 192+3k3]

Comments:

A mistake in evaluating either integral would carry forward. If errors were made evaluating both
integrals, but it was clear the student knew how to compute volumes by rotation, then one mark
was awarded for both attempts.

It was essential to construct an equation using the given ratio to earn the final mark.

(b}

The area we want is the area beneath the circle in the first quadrant, less the area beneath the
parabola from x = 0 to x = 1.

Beneath the parabola:

Ay = [ (x? — 3% + 2)dx

5 .
¢ Square units



(I mark)

Area of quarter circle, radius 2:
I3
AC = 7 XmX4

= 7 square units

Total 4 = 4, - 4,

=7 —g square units
(1 mark)

Comments:

Some students attempted to integrate the function y = V4 — %2 to find the area under the circle.
This earned no marks unless the student correctly completed every step of the required
computation.

()

(i)

m=| (—3 + 5 cos (gt)) dt

m= —3t+sin(St)+C

(1 mark)

Att=0,m=17000 = 17000 =0 +§(0) +C
¢ = 17000

wm= =3t +=2sin(Zr) + 17000

(1 mark)

Comments:

Many students incorrectly inferred the derivative function was m’ = -3 + (5 cos %) t. In this case,

if the rest of the computation was correct, a carry forward error was factored and subsequent
marks were awarded.

The second mark was NOT awarded if the student presumed that time began at 7 hours.

(if)

At t = 100 x 24 hours,

m = ~3(2400) + 1—Tfsin 8007 + 17000
~ 9814.772

=98x10% kg (2 s.f)

(1 mark)



A mark was awarded if the student correctly substituted t = 2400 into the function they derived
in Part (i)
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