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—7 South Sydney High School
S Year 11 Mathematics

December Exam

1998

-3/4 Unit Common Paper

Instructions :

1. All questions may be attempted.

2. Start each question on a new sheet of paper.
3. All necessary working should be shown.

Time Allowed: 2 Periods

.4. Marks may be deducted for poorly arranged or missing working.

5. Approved calculators may be used.

Question 1

d
b) Find = for the following

x2

© ry= x+3

3x2~9
x—>w 2x2-x -3

() y=xydx + 1

¢) For what values of x is the curve y =5 -9x + 6x*-x’ concave upwards ?

2

d
d) For a certain function 2 = 6x-12 and y = f(x) has a maximum turning point at (1,-1).

ax?
Find y interms of x.

¢) Find the equation of the normal to the curve y=x*+3x+1 atthe point (-1,-1).
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Question 2 . 4
a) For what values of kis k- Dx*+(k+Dx+k-1 positive definite ?
b) Find the values of m for which the line y = m(x + 1) has no intersection with the parabola y = 2x*
c) When the polynomial P(x) is divided by (x + 1)(x - 4), the quotient is O(x) and the remainder is R(x).
(i) Why is the most general form of Rx)=ax+b?
(i) Given that P(4)= -5, show that R(4)=-5.

(iii) Further, when P(x) is divided by (x + 1), the remainderis 5. Find R(x).

Question 3
2
2) Find j =22
22
b) Find the area enclosed between the curve y = Jx + 1 , the y-axis and the lines y =0 and y = 3.

¢) A football has a volume approximately the same as the volume generated by rotating the ellipse
9x? + 16)* = 144 about the x-axis. Find its volume.

d) Prove that the volume of a right circular cone, height / and radius of base 7, is -31-1tr2h by rotating the area OAB
about the x-axis.

A A1)

e) If the slant-edge of a right circular cone is 6cm in length, find the height of the cone when the volumeisa -
maximum.

Question 4

a) Prove by Mathematical Induction that n*+2n is divisible by 3, for all positive integers n.

b) Sketch. y= x—x:z—z' showing all important features.




Yr 11, 1998 Mathematics 3 Unit Page 3

Question S

1
0 J(1+9

a) Evaluate J‘

dt by using the substitution u =1+

b) A field bounded by a river and a straight fence is surveyed. Offset measurements were taken at 10m intervals

along the fence, as shown in the diagram.

Use Simpson's Rule to find the area of the field.

heck your answers. This is the END.

Let ABPQC be a circle such that 4B = AC, AP meets BC at X,
and AQ meets BC at ¥, as in the diagram.

Let £BAP = ¢ and LABC = 5.

@ C

ar

(ii) Provethat ZBOP = c.

(i) Prove that LBQOA = 6. Be

(iv) Prove that PQYX is a cyclic quadrilateral.
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