SYDNEY GIRLS HIGH SCHOOL

n

YEAR 12 MATHEMATICS
Extension 1
2012

ASSESSMENT TASK 1

November 2011
Time allowed: 60 minutes +5 min reading

Integration and Locus

Instructions:

« There are Five (5) questions. Questions are of equal value.

¢ Attempt all questions.

* Show all necessary working, Marks may be deducted for badly amranged work.

» Start each question on a new page. Write on one side of the paper only.
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QUESTION ONE (12 marks)

a) Given f(x)=3x" —3x+1, find the equation of the curve which
passes through {~1,0}.

b} Find

3
0 thzxdx

X

i) [x(x-1) dx
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€) Aand B are the paints (1,3)and (5,9) respectively. The point P(x, y} moves

sothat m,, xm,, =—1. Find the locus of point P.

d) The parabola x* = ky passes through the point (—6,3). Find

i) The coordinates of the focus
i)  Theequation of the directrix

&)

@
@

QUESTION TWQ (12 marks)
a) Find the areabounded by y=3x—x" and y=3-x. (4)
- dx
b) Find J—(Sx+3)2 o)

¢) Yse Simpsort’ s rule to find an approximarion of the area becween the

road and fence berween 4 and E. (3)
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d) Evaluare
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QUESTION TEREEE (12 marks)
Find | 2 dx
' 2 2
) Fnd 2 @
b} The graph below shows y = f(x) . Evaluate L:s S(x)dx (2)

c) The point P(x, y) moves so that % =% , Where Ois the origin and 4(3,0}.

i) Find the locus of P (3)
if) Degcribe this locus €y

d} Avaseisdesigned to hold 507 o’ of water. It's shape is determined by rotating
2
the parabola x= ;—0 in the first quadrant about the y axis. If the height of the

() .
. vase is k cm,

i) Showthar [ ydy=45000 @)

if) Find the value of k { correct to the nearest whole number) @

QUESTION FOUR (12 marks)

a) For the parabola y =x* —6x+4 find

i) The coordinates of the vertex
it} The coordinates of the focus
iif) The equation of the directrix

b) Find the area between the curve y = x* ~x~6 the x axis , and the lines
x=0 and x=4.

¢) Evaluare _[:— 16— dx
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d) Sketch the parabola (x+1)? = 6(6 —2y) showing the co-ordinates of the focus

and the equation of the directrix.
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QUESTION FIVE (12 marks)
a)
i) Find the equation of the tangent to the parabola x* =4y at x=4. 2
ii) Find the area enclosed by the curve , the tangent and the x axis. (3)

b) Find the volume of the solid of revolurion i che area bounded by the curves
y=x"and y =4—x" rotates around the y axis. 3)

c) The shaded area in the diagram is bounded by the x axis, the y axis, the line
y=5x+1 and the x=k. Thisarea equals to 441

i) Find the valueof k (2)
if) This area is rotated about the y axis. Find the volume of the solid
generated. (2)
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THE END
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