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SGHS Mathematics 2U — Assessment Task 3: June 2006
Question 1.

a) For the parabola x* =4(y —1), write down
1) The vertex
i) The focus
iii) The equation of the directrix
iv) The equation of the axis of symmetry [4]

b) A parabola has the point (2, -2) as its vertex and (2,0) as the focus. Write
down the equation of the parabola. [2]

¢) Find the locus of the set of points P(x,y) given A(-1,-1) and B(5,3), such that

i) PA and PB are the same length
ii) PA and PB are perpendicular. [4]

d) For the parabola x* =16y,
i) Find the gradient at the point P(-8,4).
i1) Hence find the equations of the tangent and normal at P.
M) If the tangent cuts the Y axis at M and the normal cuts the Y axis at
- N, find the area of triangle PMN. [6]

¢) Find the locus of the set of points where P(x,y) is equidistant from A(2,3)
and the liney =1 (4]




Question 2.

a) Solve for x where: x*-7x-18=0 [2]

b) For what values of k is the expression x* —2(k=3)x+ (k1) positive definite?

[4]

¢) If o and B are the roots of the equation 2x* —7x+2 =0, find the values of:

Hat+pf
ii) aff

i) L+

4 4 7]

d) Find all the real numbers x that satisfy the equation: xt=4x*+32

(3]

€) Find the values of k for the function f(x)= 2x* =Bk ~Dx+(2k-5)=0 to .

have
1) Sum of roots to be 4
%ii) The roots to be reciprocals [4]




Question 3.

1
a) i) Use the Trapezoidal Rule with 3 values to estimate _[ 4 dx [3]
0
ii)Is the estimate an under estimate or over estimate. Justify your answer.
[1]
b) Find the following indefinite integrals:
) j (4-3x)°.dx
x* -1
ii dx
) [
S
iif) j(x +—) ax
x
[6]

¢) The curve y= f(x) has the gradient function f'(x) =3x* —2x+1. If the curve
passes through the point Q(2,3), find the equation of the function.

[3]

d) Given the function y =16
1) Copy and complete the following table

ii) Use two applications of Simpson’s Rule to find the approximate area
enclosed by the curve, the X axis and the linex=1 | (3]

f)k

i) - Find @
dx
3
i1) Hence or otherwise evaluate J' ——/%——de— [4]

R 2 1
o VX +10




Question 4.
a) A parabola has the equation x* =8(4—y)

i) Sketch the parabola and clearly indicate the directrix, focus and
points of intersection with the co-ordinate axes.

ii)  Another parabola Q, with equation x* = 8y intersects the parabola P
at A and B. Find the co-ordinates of A and B

1i1) Calculate the area of the region bounded by the two parabolas P
and Q: [81

b) Given 2mx* —(4m+1)x+2 = 0, show that the equation has rational roots if m @,
is rational.

[3]

¢) i) Find the points of intersection of the curve y =4- J2x with the X and Y (
axes.

ii) The area enclosed by the curve y =4—+/2x and the X and Y axes is rotated
about the' Y axis. Find the volume of the solid of revolution that is formed.

(3]

d) Consider the points A(-3,-1) and B (6,2). If a point P(x,y) moves so that PA is
twice the distance PB, show that the locus of P is a circle and find its centre
and radius.

“

end of exam
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