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Question 1 (14 marks) - Start a New Page Marks
Year 11 :
a) ‘ ) ‘
End of Preliminary Course Examination f (%) .
e

2011

The graph of the derivative function is shown above.

‘ ®
M ath e m atlcs - Consider the original function y = f(x):
E Xte n S i O n 1 _ (i) Statethe values of x for which it is decreasing. 1

(ii) State the x-coordinate of the stationary point. : 1
Time Allowed: 2 hours . . ; ;
(plus 5 minutes reading time) : (iii) What is the nature of the above stationary point? 1
Instructions b)  Classify the parabola y = —2x% + 8x — 9 as positive definite, negative definite or
indefinite. Give reasouns. 1
1. Attemptall 6 questions. ’
2.  All necessary working must be shown.
3. Begin each question on a new page.
4.  Marks will be deducted for careless work or poorly presented solutions.
1 d 2—-x
5.  All sketches are to be at least ¥ page. ¢) Find A y= 2
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Question 1 (cont'd) Marks Question 2 (14 marks) - Start a New Page Marks
@ (i) Graph the functions 2

d) The quadratic equation 2x%+x—3 =0 has roots a and f . Without solving
find the values of:

@ a+p ' 1
() ap 1
(i) a? + 2 2
e) Factor a* — 81b* A 1 b)
f
)
@ The point P(2,—1) divides the interval AB externally in the ratio 2:5. If 4 is
J the point (3,—4), find the coordinates of point B. 3
d)

y:

[2x + 1} and y = |x — 3|

on the same number plane and mark the two points of intersection of the

graphs A and B.

(i) Find the x-coordinates of A and B.

(ili) Hence state the solution of

If £(x) = xvx find f"(4)

For the parabola y = 8x —

|2x + 1] < [ — 3|

x2 — 17 find:

() the coordinates of the vertex

(ii) focallength

(iti) the focus

(iv) the directrix

Y

b y=f(x)

\
v,i 0

A function f(x) is represented by the curve above. State any value(s) of x for
which f(x) is not differentiable.

1
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Question 3 (14 marks) — Start a New Page Marks Question 4 (14 marks) - Start a New Page . Marks
a) 3x+7x+4=Ax+2)2+Bx+2)+C. -3 a) Consider the parabola x? = 4ay
Find the values of 4,8 and C (i) Show that the equation of the tangent to x? = 4ay atpoint P(2ap, ap?)
. 2 X
is y=px—ap 2 |

(ii) Show that the coordinates of point A, where the tangent crosses the line

@ ) Wr_ite down thellargest possible domain for which f(x) = (x —2)? — 1 has y = —3a are (932——?—“-, —Ba) 1
an inverse function. 1 P

(i) Draw a careful sketch of f(x) for th‘is restricted domain. 1 (iii) Find the coordinates of the midpoint M of the interval between A and the

focus, S, of the parabola. 2
iii) Derive the inverse function f~*(x) for the d in stated above. A . |

(i =@ omain stated above 2 ‘ Find the equation of the locus of M. 1

(iv) Sketch f~1(x) on the same number plane showing any points of intersection

with f(x) : 1
b) Prove by mathematical induction that 4
245+9 4+ @ T 42n—1) =20 +n2—1
@ Find the values of k& for which the quadratic equation _ 3 '

for all integers n=1
x2—=(k+Dx+Qk+7)=0

has equal roots.

) Ifx=2++3

1
(i) Showthat —+x=4 2
@ Solve for x: 3 x
: 3241 _12x 3 49=0

" 1 2
(if) Hence evaluate — +x 2
x
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Question 5 (14 marks) - Start a New Page

a)

b)

Solve the equation 2 cos?x ~sinx —1 = 0 for 0° < x < 360°

. . x2
Consider the function y = —

() State its natural domain and therefore determine any vertical asymptbtes

x? 1
(i) Show that Pk +14+ oy and state any oblique asymptotes.

(iif) Find any stationary points and determine their nature.
(iv) Explain why the curve does not have any points of inflexion.

(v) Carefully sketch the curve showing all important features.

- Marks

St Georgé Girls High School

Year 11 ~ End of Preliminary Course Examination - Mathematics Extension 1- 2011 - . ~Page8 .
* “Question 6 (14 marks) — Starta New Page ' . Marks
a) -Solvefor x: P 1 . - 3

b) Find the Cartesian equation of the curve given by the _folloWing pair of parametric

equations: i : : 3
: x=1+2tan6 -
y=3secf —4
'é) Two streets | ‘and m intersect at point F atan angle of 60°, as shown.
’ Gy i .
Initially, Emma is at point E,, 10 km from F and walks towards F at5 km/h,

. Garryisat Go, 8km from F and walks towards F at 6 km/h towards F. .
Let the corresponding positions of Emma and Garry after ¢ hoursbe E and G.
Let the distance between E and G be d. .
¢)) Cbpy and complete the diagram. : o ) 1
(i) Show that after t hours d = V312 =96t + 84 . , 2
(iif) Find the time to the nearest minute.when the distance between Emma and

Gary is the shortest. ’ 3
(iv)- Find this distance to the nearest metre. ' - 1
() Show thét when they are at their closest distance, Garry will have passed the

point F.

 End of Paper
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