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CRANBROOK

SCHOOL /

Year 12 (2U) Mathematics

Trial HSC Examination

Wednesday July 20, 2011

Time Allowed: 3 houts plus 5-minutes reading tire
Total Marks: 120 |

There are 10 quesﬁons, each of equal value.
Start 2 new boolklet for each question.

All necessary wotking should be shown in every quéstion.

Full marks may not be awarded if worls'is careless or badly atranged,

Orily approved calculators may be used.




Question 1 (12 marks) START A NEYY BOOKLET

© Simplify: 84*-27
Find the exr;wt value of sin120"

Solve |x+ 7|<2

Find the values of @ and b if 4 =ay3+b

1
Solve forx: 8 =—
olve forx T

Find the domain of the function f{x) = log, (x-2)
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a.

Question 2 (12 marks)

START A NEW BOOKLET

'

The co-ordinates of points A,B and C are A(2, 1), B(-1, 0) and C(3, 4).

y
L . C
- QA N
1 I IB 0 1 T [ lj

i. Find the gradient of BC,

il Show that the equation of the line BCis x—y+1%=0

jii. Find the equation of the line /, through A, perpendicular to BC,

iv, Find the co-ordinates of the point D where the line / intersects BC,

\

v. Find the distances AD and BC.

vi. Find the area of the triangle ABC,

A pendulum is 60 cm long and it bob swings through an arc of length 15 cm.

Find the angle through which it swings. Leave your answer in radians.’

Find the equation of the normal to the curve y=2log,(3~x) at the point (-2,0).

1
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Question 3 (12 marks) - START A NEW BOOKLET Marks

a. Differentiate with respect to x:
Lo oy=2(1+4")! , 2
i y=de™ : _ _ 2
2
i oy= 2
e
b. ABCD is a parallelogram. DF is produced to E so that BE=AD,
E
A F B
c -
D.
i Prove AAFD =AEFB : 3‘
i, Prove FB='%DC 1
P :
c. Evaluate: EA cos 2xdx : 2
A .
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Question 4 (12 marks) START A NEW BOOKLET A , Marks

The n term of the sequence 3, 10, 16,.... is given by 2" +4n
Find the 9" term of the sequence. o 1

Find the first three terms of a geometric sequence in which the 5™ term is 80 and the 8" term is
640. .

3
For what values of & will the equation x(x—2k) =k - 2x~3 have no real roots?
3
. . . 257, 7 .
The area of a sector AOB of a circle, centie 0, is Tcm . The angle A0B is 3 radians.
Find the radius- of the sector. 4 ’ 2
If a(x—l)2 +b(x—1)+c=x*, find the values of a, b and ¢. 3
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Question 5 (12 marks)

£

b,

<.

START A NEW BOOKLET

Consider the function f(x)=x [%x— l)

Show that f'(x)=x*-2x
ii. Find any turning points and determine their nature
ili.  Find any points of inflexion,

iv. Sketch the curve in the domain ~1<x<3

n9

Evaluate J‘e“dx
0

Solve 2cos@+1=0 for 0<0<2x
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.Question 6 (12 marks)

START A NEW BOOKLET Marks
a, The diagram shows the curves S =x" and g(x)=x +4..
000 =x2+4 ,
i. Verify that the curves will intersect at the point '(2, 8). : 2
ii. Calculate the area between the two curves, 3
b. i Copy and complete the table showing corresponding x and y values for the function
y=e” —1. Giving your answers correct to 1 decitnal place. 2
x__J0o_J05 1 5 |2 ’
il. ©  Use Simpson’s Rule with 5 function values to find an approximate value for
2 .
Ke" - l)dx - Give your answer correct to 1 decimal place, . 2
0
¢ Find the value of k for which | FoRsl 3
3%
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N ) Question 8 (12 marks) - START A NEW BOOKLET ' Marks
Question 7 (12 marks) START A NEW BOOKLET Marks . )
The velocity (v m/s) of a moving parﬁcle moving in a straight line at time ¢, . a. The 5 angles of a pentagon are in arithmetic progression. Given the size of the
is given by: . : largest angle is three times the size of the smallast angle, find the size of all the angles. 3
v=8¢+sin2s
i Find the initial acceleration, . 1 .
. b. A=(1,1),B=4, 7 and P=(x, y).
' : i Write expressions for the length P4 and PB.
ii. Find the displacement of the particle after ist— seconds. g i exp " gt L 1
2 .
. i, P moves so that P4 =2x PB.

. " Show that the locus of P is'the circle: x* —14x+y* ~26y +128 =0, 2
The population of a particular country at any one time can be given by P=Fe s
where the rate of population growth of the country is proportional to the population size, . S
The population of the country grew from 350 000 in 2001 to 460 000 in 2005 iii.  Find the centre and radius of this circle. ) 4
i. Find the growth rate, k in exact form. 2 @ (1Y .

c Find the value of Z(E) )
. n={
ii. Find the population of the country in 2015, correct to the nearest person. 1
" i, Calculate the rate of change of the population in 2021. 2

A particle is moving along a straight line so that its acceleration is a constant 6ms ™.
If the.initial velocity of the particle islog, 7 m/s, find the velocity when 7 =5.
Leave your answer in exact form. 2

sin (7 - 6)cos( - )

Simplify: , where 6 is acute. 2
sin (%—0)905(%—~0)
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Question 9 (12 marks) START Aﬁ NEW BOOKLET Marks

Question 10 (12 marks) Use a separate page/booklet Marks
State the period for y = tan3x , wh is in radians, 1
P y=hn ore X 13 I racians a i. Show that i(xlnx—x)= Inx -
. dx .
. el )
. o ' ii.  Hence evaluate Ilnx dx. Leave your answer in exact form.
Show that sec§ ~cos@ = tan & sin 3 l
Geoff borrows $350 000 from a bank for 20 years at 6% p.a. compounded monthly. b. ABC is a triangle in which AB = AC=x mefres and AB+BC+CA= 1 metre

The conditions of the loan are that there will be no interest charged for the first three months but

repayments will be required at the end of every month, The firsf interest charged is at the end of
the fourth month. .

and £ ABC = @ radians. D is the mid-point of BC

: . . o JAx-1
Let 4, be the amount owing’at the end of n months and let m be the monthly repayments, - - Show that the altitude AD = meires
i Build an expression for 4, 2 . 1
‘ . : if. Hence or otherwise show that sing = 4
. ) x
ii.  Show that 4, = (350000 -3m).005* — m(1 +1.005) 2 .
iil. . Find the monthly repayments if the loan is to be repaid in 20 years, 4

QUESTION CONTINUED ON NEXT PAGE

1
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C.

On the compass diagram below, Mary is atﬂposmon A, 25km due north of position B. John is at
B: Mary walks towards B at 4km/h. John moves due west at 6km/h.

N
A

A

I

25 km

l

-+——

W B L d
v
i. Show that the distance between Mary and John after ¢ hours is given by:
d* =52t —200¢ +625 2
il Letting L =4, find the time when L is minimum, 3
iii. Hence find the minimum distance between John and Mary, correct to the nearest

kilometre.

1

END OF PAPER
GO BACK AND CHECK!
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STANDARD INTEGRALS
1 ntt . :
fx"dx =—x™ nxE-Lxz0, if n<0
n+1 )
1
J'——dv =Inx, x>0
x
’ ax 1 ax
je dx =—e™, az0
a
i
jcos axdx =—sinax, a=0
a
. 1
Ism axdx =-——cosax, a#0
. a
2 1
J.sec axdyx, =—tanax, a#0
P

1
_[sec axtanaxdx =-—secax, a+0
. a

J.——l—-z—dx =ltan"'£, a#0
a’+x a a

X
'[;dx =sin” =, a>0, —a<x<a
a

Jat -x* .

J;dx =ln(x+Vx* —a*), x> a >0

vxr -a?

j———a’le =dx = In(x ++x? +a?)
Vx'+a

NOTE : Inx =log, x, x>0
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QUESTION & ) b)__ . _
f _ f,_ () PA:J&~') r (u-DN"*
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