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SYDNEY BOYS HIGH

SCHOOL
MOORE PARK, SURRY HILLS

2010

HSC Mathematics Task 2

Mathematics

General Instructions Total Marks — 72
e Reading Time — 5 Minutes e Attempt all questions 1-6.

e Working time — 90 Minutes
e All answers are to be given in simplest exact

e Write using black or blue pen. Pencil may form unless specified

be used for diagrams.
e Board approved calculators may be used.

e  Start each NEW SECTION in a separate
answer booklet.

e Hand in three separate sections labelled A,
B and C.

o Marks may NOT be awarded for messy or
badly arranged work.

e All necessary working should be shown in Examiner: P.Bigelow
every question.



STANDARD INTEGRALS

Jx“dx=ix”+l, nz-1 x=0,ifn<0
n+1

1dx:lnx, x>0
X

ax

e¥dx==e*, a0

QD |-

1.
cosaxdx=—sinax, a0
a

) 1
sinaxdx=-—cosax, a=0
a

[ 1
sec® axdx= —tan ax,
a

[ 1
secaxtanaxdx =—secax, a=0
a

1

Jat+x?

-1

dx=1tan ,a=0
a

;dx:sin’1
Jai—=x?
%dlen(x+\lxz—a2),x>a>o
Jx*—a

#dx:ln(x+\/x2+az)
JAX?+a’

NOTE: Inx=1log, X, x>0

, a>0, —a<x<a
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Section A

Question One [12 marks]

(@ Find aprimitive of 3+ x*.

(b) Findthevalueof log, 6 correct to two decimal places.

(c) Findthevalue of x in the following:

(i)
\ \ /
-
]
(if)

(d) Find the exact value of:

T . 27
COS—+SNnN——
4 3

Page 1/8



()

Differentiate
(|) e73x

(i) In(x+4)

(iii) xsin(x+2)

(iv) X

COSX

Question Two [12 marks]

(@

(b)

(©)

Find the equation of the tangent to the curve y =3log, x at the point (1, 0).

Find
(i) j sec’ 3xdx

.. 4
i —dx
(i) 3+X

(i) (1) ox
(iv) j;”“eZde

2
X

The graph of y=F(x) passesthrough (4, 1) and F'(x) = ,find F(X).

=

End of Section A
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Section B

(Start a NEW answer booklet)

Question Three [12 marks]

(@

(b)

(i)  Without using calculus draw a neat sketch of y =3cos2x for

T <X,
(i)  Onthe same set of axesdraw theline y = x.

(iif) How many solutions has the equation 3cos2x = x?

The following table lists the values of afunction for five values of x.

X 2 3 4 5 6

fx) | 1.6 | 29 | 76 | 32 | 08

Use these five function values to estimate Jj f (X)dx by

(i) thetrapezoidal rule.

(i) Simpson’srule.
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(c) Thecurves y=x* and y* =8x intersect at the origin and the point B.

L i

T

\

=

(i) Find the coordinates of B.

(i) Find the area between the curves y = x* and y* = 8x.

Question Four [12 marks]

(& Solve cosd=-0.3 for 0<O<2r.
[Give your answer in radians correct to two decimal places]

(b) Let f(x)=2x>-3x*-12x-15.

(i)  Find the coordinates of the stationary points and determine their
nature.

(i)  Find the coordinates of the point of inflexion.

(ii1) Sketch the graph of y= f(x) clearly indicating the stationary
points and the point of inflexion.
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(c) Showthat f(x)= isdecreasing for al values of x for which

1+ tan X
itisdefined.

(d)

The diagram shows the graph of the gradient function of the curve
y = f(x). For what values of x does f(x) have alocal minimum?

Justify your answer.

End of Section B
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Section C
(Start a NEW answer booklet)

Question Five [12 marks]

@ Given f(x) :% , find
e

i £

(i) '

(b) ABCD isasqguare, M and N are the mid-points of BC and CD respectively.

B A
M P
C N D

(i) Provethat triangles ABM and BCN are congruent.

(i) Provethat AM and BN are perpendicular.

(©)

Given that [ (x)dx=20 and | f(x)dx=14.
(i) What isthe area of the shaded region?

(i)  What isthe value of I; f(x)dx?
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(d)

The areaunder the curve y=1— 1 between x=1 and x= 2 isrotated about
X

the x-axis. Find in exact form the volume generated.

Question Six [12 marks]

(@ A sector of acircle has a perimeter of 21 cm and an area of 27 cm?.

(i) Usetheinformation to form apair of simultaneous equations.

(i) Solvethese equationsto find all values of r and x, which satisfy the
information.
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(b)

(i)  Find the minimum value of

x+@ for x>0.
X

[show all working]

(if) A transport company operates a shipping service between port A and
port B, at a constant speed of v km/h. The distance between the ports
ISSkm.

For agiven v, the cost per hour of running the ship is $(9000+ 10v2) .

Find the value of v which minimizes the cost of thetrip.

End of Section C
End of Exam
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2010 HSC Mathematics Task 2 — Section A:

Question One:
a) [3+xt.dx=3x+l+C
b) log,6=1.79

c)
0 Ee:

S5x—-5=4x+8
x=13

(ii) x+7 =%(3x)
2x 4+ 14 = 3x
x =14

2r 1

T . _ 1
d) cos— +sin—=-=+

~ |G

e)

(i) %(9‘3") = —3g 3%
(i) =In(e+4) ==

% [x sin(x + 2)] = sin(x + 2) + x cos(x + 2)

(i)

. d x cosx+xsinx
(iv)  — =
dx lcosx cosZx



Question Two:

a)

c)

y = 3log, x

y=—£

Atx =1,

I . 3 —_—
y=1= 3
The equation of the tangent is
y—0=3(x—-1)
wy=3x—3

(i) [sec?3x.dx = %tan 3x+C
(ii) f%x.dxzmn(sa-ch
i) f-xrde=-EL ¢

. In4 1 In4
(iv) fon e?® dx = [Eezx]ﬂ

1 1
= —g2ln4 _ — 0

F(x) =f%.dx
:ZIx‘lfz.dx

=2x2x12 ¢ ¢
F(x) =4Vx+C
At (4,1),
1=4/44C
1=4x24+C
W=7
AF(x)=4x =7
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