GOSFORD HIGH SCHOOL
MATHEMATICS
HSC Assessment Task 1:
December 2010

Time: 60 minutes.

Part A

Question 1.
a) Find the value of:

. . x* =27
D lim — (1)

x—>>3

" Tim 5 ®

X——200

Question 2.

Differentiate.
a) y=5x"-3x*+5 (2)

b) =i/ | @

2x+1

x=2

@)

¢) f(x)=

Question 3.

Find the second derivative of the following.

a) f(x)=4x° +§ +1 2)

b) y=(3+2x7f | (3)



Question 4.
a) For what values of x is the curve y =x’ +3x” -8 increasing? (3)

b) At what point on the curve y = x? +5x+6 is the gradient of the
tangent equal to 17 (2)

¢) What is the gradient of the normal to the curve y = 5 =3x? —9x+1
at the point (1,-10)? @)

Question 5.

a) Forthe curve y= ax? +bx +c¢ where a, b and ¢ are constants, it is given

that y=1and 4 1,when x=1.Showthat a=c. 3)
Y dx

2

b) Intheinterval a < x <5 the curve y= f(x) has: y <0, —jl<0and%%>0.
e X

Sketch a possible graph of y = f(x). )

. =

The graph shows y = f(x). Copy the graph onto your answer sheet and on the same
axes, draw the graph of y= f'(x). (2)




Question 6.

a) Given the curve y = x° —3x* = Ox+1

i) Find the coordinates of any stationary points and determine their nature. (3)
ii) What are the coordinates of any points of inflexion? (2)
iii} Sketch the curve. 1)

Question 7.

A
P_l x \Q
20
-
C
B R
< 15

In triangle ABC, AB =20 ¢m, BC = 15 ¢m and angle ABC is a right angle. BPQR is a
rectangle inscribed in triangle ABC as in the figure with PQ = x cm

a) Given that AP is % cn, show that the area (4) of the rectangle BPQR is given by

A= ;{20—4—3"] 1)

b) Find the maximum area of the rectangle BPQR. 4



PART B

Question 1.

a) Write the locus of all points 3 units from the y axis.

b) Write the centre and radius for the circle x* —6x+ Y2 +2y+6=0.

¢) A and B are the points (2,4)and (4,2) respectively. Find the locus of the point
P(, y) which moves so that the gradient of P4 is twice the gradient of PB.

Question 2.

a) A parabola has the equation (x—2)" =6(y+4), find:

i) Coordinates of the vertex.
i1} Coordinates of the focus.
iii} Equation of the directrix.

b) Write the equation of the parabola with focus (4,0) and directrix x+4=0.

¢) A parabola has the equation y = %xz —3x+1. Express this equation in the

form (x - h)* = 4a(y—k) where a, h and k are constants.

d) P(x,y) is a point that moves so that its distance from A@3)]) is always equal
to its distance from the line y = —5. Derive the equation of the locus of P.

)
@)

)

(1)
(1)
)

)

@

2)
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REVISION FOR ASSESSMENT TASK 1

PART A
Question 1.
a) Find the value of:
oy xx=] 7 x'-27 cn xt+3x
blim = i ]im 55 i) |1m 375,
r——s2 x—3 F——3®

b) Differentiate from first principals 3x? =5x+1
Question 2.
Differentiate.

a)y=x3+3x2—1 b) y:x\/; c)y=(x2+3x)4

e) f)=xVxt+1 D 3 g) #°

d) ()=

x%+1
x—

h) a’x—ax® where « is a constant.

Question 3.
Find the second derivative of the following.

a) f(x)=4x> - 3% +2x 41 b) y=(3x2 +2)3

Question 4.
a) For what values of x is the curve y= x? +2x—8 increasing 7

2

b) For what values of x is the curve y= x3 + x? + x concave down ?

¢) At what point on the curve y= x% ~5x+6 is the gradient of the tangent equal to 17

d) At what point(s) on the curve y=x’ —3x> —9x +1 is the gradient of the normal equal

o l‘?
9

€) Where does the tangent to the curve y = x* slope at 45°

Question 5.
a) Find a, b and ¢ if the curve y= %* +ax? —bx+c hasan x-interceptat x=1,a

. . . . . 1
stationary point at x=-2 and a point of inflexion at x = 5

b) Differentiate y = a{x + )* —8, then find o and b if the parabola has a tangent y = 2x at
the point (4,8}

S If p=+v2x+4,show y j‘y is a constant.

ds
AIF f(x) = x> =2x+1 find f(=D)— f/(~1)
e) Given the function f(x)= ¥ —3x+3 find the values of b for which f(b) = f'(5)

Question 6.
The tangent to the curve y= 3x® ~8x? at the point of contact, P(2,-8) cuts the x- axis at A
and the normal to the curve at the same point of contact cuts the y- axis at B.

a) find the equation of the tangent at P.
b) find the equation of the normal at P.
¢) find the coordinates of A and B.

d) Find the length of the interval AB.

Question 7.
a) Consider the curve givenby y=1+3x- x* for —2<x53,

{) Find the turning points and determine their nature.
ii) What are the coordinates of any points of inflexion ?
iif) Sketch the curve for —2<x 23,

iv) What are the maximum and minimum values of y for -2 x<3.

b) Consider the curve given by y= :rc-s—l
x

i) State the equation of any vertical asymptotes.
ii) Describe the behaviour of the function as x —
iii} Find the turning points and determine their nature.

iv) Sketch the curve.



Question 8. ) ) l
On separate number planes draw neat sketches to illustrate the required graphs below.

a) For this graph @ =13 for all values of x. The graph passes through the point (1,2).
dx

dy B . W . I
i : catx=2 ==0:—>0 for x> 2. The graph passcs
) For this graph T < forx<2;atx i e

through the point (2,~1}.

¢) For this graph Eidl does not exist at all. The graph passes through the point (1,—1).
%

Question 9.

X

The graph shows y = f (x).
a) Copy the graph onlo your answer sheet.

b) On the same axes, draw the graphof y=J '(x)

Question 10.
A railway enthusiast designs a miniature railway of length 1000 metres. The route consists of
two semicircles at opposite ends of a rectangle.

y

a) If the rectangle has lenpgth y metres and its width is x metres, show that:
x
=500--—.
¥ 2

2000x — mx?

b) show that the area, 4, enclosed by the railway track is given by A= 3

c¢) Find the maximum area, to the nearest hectare,
enclosed by the railway track.

PART B
Question 1
a) Wiite the centre and radius for the following circles.
) xt+y’ =16

i) (x+1D7 +(p-2)° =12
i) ¥ —4x+y* +6y+6=0,
b) Write the locus of all points equidistant from the x and y axes.

¢) Find the locus of the point P(x,)) which moves so that its distance from the point
A(4,0)is always twice its distance from the peint B(1,0).

d) For the points A(3,0} and B(-3,0) find the locus of the point P(x, ) which moves so
that PA is always perpendicular to PB.



Question 2.
a) For the parabola x? =16y find the:

i) Focal length.
ii) Coordinates of the focus.
iii)  Equation of the directrix.

b) A parabola has the equation x? +6x—33=12y.Find:

i) Coordinates of the vertex.
i) Coordinates of the focus.
iiiy  Equation of the directrix.

c) A parabola has the equation 2y’ =4x+8.

i) Express this equation in the form (y— ) =4a(x- x)

i) Draw a neat sketch of the parabola indicating the coordinates of the focus,
the equation of the directrix and the coordinates of all points of
interseciion of the parabola and the coordinate axes.

dy P(x.y) isa point that moves 5o that its distance from A(2)) is always equal to its
distance from the line y=-1. Show that the equation of the locus of Pis (x-2)" =dy.

¢) Determine the equation of the Jocus of the paint P(x,y) which is equidistant from the y
axis and the point (1,0).

f) Write the equation of the following parabolas.

i) Focus (0,5) directrix y+5=0.
iy Focus (2,9) directrix x+2=0.

g) Find the equation of the parabola with its vertex at (1,4), axis parallel to the y axis and
passing through the point (3,5} .

h)

i} Sketch y=x" and x= y* onthe same number plane and show that they
intersect at O(0,0) and AQLD.

iy  Using calculus, find the equation of the tangent o y = x*atdandits y
intercept P.

iv) By differentiating y = Jx find Q where the tangent 10 X = y* at A crosses
the x axis.

V) Show that AP =40 = J5 and find the area of triangle POQ.
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