SYDNEY TECHNICAL HIGH SCHOOL

YEAR 12

MATHEMATICS EXTENSION 1

ASSESSMENT TASK TWO

Time allowed: 70 minutes

Instructions

*Attempt all questions.
* Answers to be written on the paper provided.
*Start each question on a new page.
*Marks may not be awarded for careless or badly arranged working.
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Question 1 (9 Marks)

a.  Findi. [4(1-2x) dx i, (? -1dx A3)
b. Evaluate r XX g 3
-1 2x
C. The graph below shows the curve y = f(x) between x =0 and x =8
TN
1h- - - = = - -
. — — ) > L
1 4 b g
PR i
i
wl b - -
Find the value of f F(x)dx 6)

d. Evaluate _E J16—x7 dx 2)

Question 2 (8 Marks)
S
a. Evaluate j- i dx, giving a reason to support your answer 2)
=2 1+x"
b Find the area bounded by the curve y = x— x?, the x axis, and the lines x =1
and x =-1 3

dx

J1+2x @

C. Find the value of J:



Question 3 (9 Marks)

a. By use of the substitution ¢t = x + 1 €)

dx = j(ﬁ——j—?)dt

1.

Show f \/_.«
x+1

dx

ii. Find the exact value of j-

Vx+1

b. 5)

x

° | T 7

j: 3-2

The diagram shows the parabola y = x* and the line y = 3 — 2x intersecting at the point P, in the first

quadrant.
i.  Show that P is the point (1, 1)

ii The shaded region is rotated about the x — axis. Find the volume of the solid formed.

Question 4 (8 Marks)
a. 1. Estimate the area between the function y = -\/J—C: the x-axis and @)

the ordinates x=0 and x= 1, correct to 3 decimal places

by using Simpson’s rule with 3 function values.

11 Find the percentage error in (i) correct to two decimal places

b. The graphs y =16 —x" and y = 6x intersect at P and Q. €]
i. Find the x-values of P and Q

1i. Hence, find the area between the two curves



Questions 5. (9 Marks)

) 2> ) o
a. Find J. ud dx using the substitution 3
Vxt -4
u=x -4
. X 4
b. Consider the function y = x+2+— (6)

x—1
i. For what values of x is the function underfined ?
ii. What is the equation of the oblique asymptote ?

iii Find the co-ordinates of any stationary points and determine their nature

iv . Sketch the curve y=x+2+——4—1.
x—-

Question 6 (8 Marks)

P (2ap,ap®) is a point on the parabola at x? =4ay . SN is perpendicular to the normal at P, where S is

the focus of the parabola and N the foot of the perpendicular from SN to the normal
AY L=la y

1 N
(200)0p™)

/

a. Show that the equation of the normal at P is

x+pyr:2ap+ap3

o

Find the equation of SN

c. Show that the co-ordinates of the point N are (ap,ap’ +a)

d. Find the locus of N as P moves on the parabola
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