NORTH SYDNEY BOYS HIGH SCHOOL ASSESSMENT TASK 3

JUNE 2011

Question 1 (12 Marks) Use a SEPARATE writing booklet

V25—e3

(a) Evaluate 2 to 3 significant figures:

(b) Write down the exact value of tan (315°)

. 3 2x—1
(c)  Find x when: s + e 1

(d)  Write 1.287 as a fraction

8
(e) Rationalise the denominator of: Py

S

€3] Solve |3x + 2| < 11 and sketch your solution on a number line

Marks



NORTH SYDNEY BOYS HIGH SCHOOL ASSESSMENT TASK 3 JUNE 2011

Question 2 (12 Marks) Use a SEPARATE writing booklet Marks

(a) Differentiate:

2
i -— 1
O e
()  cos®(3X) 1
e xz 2
() oxig

(b) Find the equation of the normal to y = X° — 7x* + 4x +11 when x =2 4

(©) A plane flew 250 km on a bearing of 070°T and then 100 km due east. Find:
(1) Its distance from the starting point 2
(i)  Its bearing from the starting point to the nearest degree 2
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Question 3 (12 Marks) Use a SEPARATE writing booklet Marks

a) A(2,1),B (-5,-6),C (-6,-1) and D (1,6) form a parallelogram

1) Plot points A, B, C and D on a number plane 1
i1) Find the gradient of AB 1
1i1) Show that the equation of ABis: x—y—-1=0 1
iv) Find the exact length of AB 1
V) Find the coordinates where the diagonals of ABCD intersect.

Label it as point E on your diagram 2
vi) Find the exact area of triangle ABE 3

b) Find the values of A, B and C for the identity:

AX-1)> + B(x-1) + C = 3%~ x + 3 3
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Question 4 (12 Marks) Use a SEPARATE writing booklet Marks
(a) Find:
3
X" +1
1 j d 2
(@) N
2
X
ii j dx 2
() x> +1
5
3x d .
(b) Evaluate | € 0X Round your answer to 2 decimal places. 2
2
(©) For the function f(x) = x°:
1
(i)  Evaluate I f (x)dx 1
-1

(i)  Find the area between y = f(x), x =1, x = -1 and the X-axis 2

(ii1))  Is your answer for (i) the same as (ii). Give a reason. 1
(d) Sketch the graph of y =2 + cos 2x for 0 < x < 2m 2
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Question 5 (12 Marks) Use a SEPARATE writing booklet
(a) Find the value(s) of k in x* + (k + 6)x — 2k = 0 such that:
(1) 3 is a root of the quadratic 1
(i1) The roots are equal in magnitude but opposite in sign 1
(ii1)  The roots are reciprocals of one another 1
(iv)  The roots are real 3
(b) not to scale
A< > B
(x+1)cm, (Xx+4)cm
C < » D
(X+3)cm (2x+2) cm
E F
AB, CD and EF are parallel lines. Find the exact length(s) of X, giving reasons. 3
(c) Find all possible values of & when 3tan?§ —1 =0and 0 <6 < 2m. 3
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Question 6 (12 Marks) Use a SEPARATE writing booklet Marks

(a) A curve is given by the function f(x) = x* + 2x*— 4x — 8

(1) Find the y — intercept 1
(i1) Factorise in pairs to find the X — intercept(s) 2
(111) Find the stationary point(s) and determine their nature 4
(iv)  Find the point(s) of inflexion 2
(V) Draw a neat sketch of the curve showing all the above features 1

(b) The gradient of a function f(X) is shown in the graph below such that y = f'(x)

Sketch a possible graph for y = f(X). 2
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Question 7 (12 Marks) Use a SEPARATE writing booklet Marks

(a) George plays a game where he rolls 2 dice. The first die has 3 red faces,
2 blue faces and 1 green face. The other die has 2 red faces, 2 blue faces,
and 2 green faces

(1) Find the probability that both dice show red 1
(i1) Find the probability that one shows red and one shows blue 1

(ii1)  Find the probability that both dice do not show red, nor do
both show green 1

1

(b) Evaluate I” “dx using Simpson’s rule with 5 function values.
0

Answer to two decimal places 3

() PQRS is a rhombus. PR is produced to T such that SR = TR

P Q
S R
T
(1) Show that ZSPQ =44STR 3
(i1) Show that R is the midpoint of PT, given than ZPST =90° 3
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Question 8 (12 Marks) Use a SEPARATE writing booklet Marks
. x*-16

(a) Evaluate lim 2
x>4 X—4

(b)  For the series 8 + 12x + 18x* + 27x° + ...

(1) For what values of x will this series have a limiting sum 2

1
(i) Find the limiting sumif x = 2

(c) A parabola has a focus of (3,2) and a directrix X =5
(1) Find the vertex 1
(i1) State the equation of the parabola 1

(iii)  Show that the points of intersection of the parabola and the line
2x +y—6=0 are (3,0) and (0,6) 1

(iv)  Find the area between the parabola and the line in the first quadrant 3
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JUNE 2011

Question 9 (12 Marks) Use a SEPARATE writing booklet

(a)

(b)

4 nz
Evaluate Z:COS2 (?]

n=0

For the function y = 2 tan x:

(@)

(ii)

(iii)

(iv)

v)
(vi)

<x<

SN
S

Sketch y =2 tan X for —

State the range of the curve

On your graph, shade the regions bounded by the function and

the x-axis.

d
Show that Ix In(cos X) = —tan X

Hence find the exact area shaded in part (iii)
Using the identity 1+ tan®x = sec®X:

Find the volume of the solid generated when the area bound
by the curve and the x-axis is rotated about the x-axis.

10

Marks
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Question 10 (12 Marks) Use a SEPARATE writing booklet Marks
(a) Find the sum of the first 50 terms in the series IN 3 +1In 9 +In 27 +1In 81 + ... 3
(b)

A cone has radius r, height h and slant height I.

A
The volume of the cone is given by V = 3 r’h

[
Show that the volume of the cone can be expressed as V' = 3 [?r% —ro 2

Question 10 continues on next page

11
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Question 10 (continued)

(c)

The angle at the centre C of a circle of radius 2cm is 78 radians, 0 <0 <2,
as shown on the diagram.

(1) Write down the length of the arc of the shaded sector 1

(11) The sector 1s cut from the circle along the radii CA and CB and
and folded to make a cone.

Find the radius of the cone. 1
(iii)  Show that the volume of the cone is given by V = g V46* — g° 1

(iv)  Find the value of 0 to 2 decimal places, for which the volume
of the cone is maximised. 4

End of Examination

12
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Question 3  (Lam)

(a) i. (1 mark)

(b)

ii. (1 mark)

iii. (1 mark)

iv. (1 mark)

d=+/(z2—21)2 + (y2 — 11)?
=/(2—(-5))2 + (1 — (—6))?

= V98 =7V2
v. (2 marks)
Diagonals intersect at midpoints

(property of a parallelogram). Find
midpoint E of AB:

o <2+(—6) 1+(—1)> — (=2,0)

2 ’ 2

vi. (3 marks)
v’ [1] for correct substitution into
perpendicular dist formula.

v [1] for perpendicular height
v’ [1] for area of AABE

1
ApNABE = 3 bh

Perpendicular height from E(2,0) to
r—y—1=0

_ Jaxy + byr + ¢

S VEwE

_ 11(2) + (=1)(0) + (=1)]
12 + (-1)?

h

1 3 21
5)(7)5)()%:?

(3 marks)
v' [1] eachfor A, B and C

Alx =12 +Bz—1)+C=32> -2 +3

By inspection,

Letting x =1,

0+0+C=3-1+3
SC=5

Letting x = 2,

A+B+C=3(2)?-2+3
3+B+5=13
.B=5

NORTH SYDNEY BOYS’ HIGH SCHOOL
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Question 8  (Lam)

(a) (2 marks)

v' 1] correctly factorises numerator.
v 1

] final answer.

(b) i. (2 marks)
v’ [1] for observing r = 3£,
v o1

] for final answer.

8 + 12z + 1822 + 2723 + - - -
B T 12z 3w
"TT T8 T2

A limiting sum exists when |r| < 1,

ii. (2 marks)
v [1] recall limiting sum formula.
v 1

] for final answer.

1
xr= -
4
3x 1t
2 8
a 8
S = =
l—r 1-3
8 64
_32—
g )

(c) i. (1 mark)

S(3,2) directrix x =5
. V(4,2)

Y |
~. !
!
!
!
|
2 T S e V}
.5
] €
/3 4
e !
!
ii. (1 mark)
(y—2)*=—4(x - 4)
iii. (1 mark)
(y—2)? = —d(z — 4)
2r4+y—6=0
Straight line: y = —2x + 6.

Substitute into equation of parabola
to find pts of intersection:

(=22 +6 —2)? = —4(x — 4)
(—2x +4)? = —4(x — 4)
Az —2)* = A(x — 4)
xQ—lex+4:—x+4

+a

22 —-3x=0
S.rx=0,3
y=26,0

Alternatively substitute points
into line and parabola and verify.

LAST UPDATED JUNE 30, 2011
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iv. (3 marks)
v [1] for equation of parabola in
terms of y.
v' [1] for equation of line in terms of
Y.
v [1] for final answer.

v [0] for any attempt to integrate
w.r.t. x.

Y

RN

—&-

(y—2)° = -4z —4)
(y* —dy +4) = —4(z — 4)

1

.‘.x:—Z(y2—4y+4)—|—4
S B
=V 1y

Change subject of the line to x,

2r+y—6=0
20 = —y+6
1

Shaded area is between the parabola
and the y axis, subtracting the area
between the line and the y axis.

671
A:/ (——y2+y+3> dy
o \ 4
671
-] (care)
6
- [ (i) o

1 3 326
~ i),
=)+
=9

(6%)

NORTH SYDNEY BOYS’ HIGH SCHOOL
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