MW 3. The number of bacteria in a colony grows according to the law
N(r) = 2500e" , where N(t) is the number of bacteria after t days and k

Year 12 Term 2 2000 1s a constant. At the end of 10 days, the initial number of bacteria has
2 Unit Mathematics doubled.
a) Show that initially there were 2500 bactena.
INSTRUCTIONS: Time Allowed 85 MINUTES by Find the exact value of the growth constant k.
¢ This is an open book exam | c) How many bacteria would you expect after another 10 days?
o Show all necessary working d) How long would it take the number of bacteria to treble? (Answer
* Marks may be deducted for poorly set out work to 3 significant figures)
®

Start each quéstion on a new page

: QUESTON 3 (12 Marks) Start a new page
QUESTON 1 (12 Marks)

1. A bag contains 8 marbles of which 3 are red and 5 blue. From it, three

l. Solve the inequality: (x+2)(3-2x)>0 are drawn without replacement. Find the probability that:
a) the first is red and the second blue
2. It @ and g are the roots of 2x? + 5x-1=0, find the value of: b) of the first two drawn, one is red
a) a+f3 c) at least one of three is blue
b) af . . . o
¢) al+ p? 2. Two particles A and B start moving along the x-axis at t=0. Particle A
d) «-2 has a velocity in metres per second given by v=2r-2. Inttially 1t 1s at

x =4, Particle B has a position function given by x=6r-t" -5, This

. , function is shown on the diagram below.
3. Of two uniform cubes, one has on its faces the numerals 1,2, 2, 3, 4, 5

and the other 2, 3, 4, 5, 6, 6. Find the probability that if both are o
thrown, the upper most numbers |

a) are both the same numbers

b) have a total of 7
c) are both the same numbers, if it is known that at least one dice
shows a 2. B
£
— - Y

QUESTON 2 (12 Marks) Start a new page
I. Show that f(x)=5x> +4mx+m?® is positive definite irrespective of the -5

value of m.

2. The roots of the quadratic equation px* —x+g=_0are ~] and 3. Find a) Find the position function for A at time t.
the value of p and q. b) Show the graphs of both position functions on the same
- diagram.
c) Shotw that the distance D, between A and B at time t is given by
D=2:" —-81+9.

d) Find when the particles are closest together.
e) Find the least distance between the particles.




QUESTON 4 (12 Marks) Start a new page

STANDARD INTEGRALS

I. A l‘:)lock of ice 0rig§nally of mass 84kg is melting at a rate equal to 3% | " L S TP
of its mass. Assuming that at any time t hours, its mass M is given by * nel TR RTR
M =M™,

a) What will its mass be after 12 hours? (answer to 3 sig. figures).

. _ | ,
b) What time will elapse before 80% of its mass has melted? (answer J;dx =lnx, x>0
to 3 sig. figures).

2. The pro_b.ability that it will rain on Tuesday is 0.75. If it rains, the T‘-’m dx =l‘”* a#0
probability that an employee will be absent is 0.3. If it is fine, the

a
probab?lity that the employee will be at work is 0.9. Find the
probability that the employee is absent on Tuesday.

[msaxdx =-!-sinax. ax(
a

3. a) Show that the line L, which contains the point (1, -3) and having

gradient m has equation y = mx-m—3.

jsin ax dx = -—-}-cosax. a#0

b) Show that, where L meets the hyperbola y = L then )

X
mrz-—(m+3)x-—l=0

: 1
¢) Determine the value(s) of m for which the line L is a tangent to the _[5“2‘“ dx =—tanax, a#0
hyperbola y = I

X

J’sccax tan ax dx =-l-wc;u:, a#()
a '

L i LanZ a0
QUESTON 5 (12 Marks) Start a new page J R ] -

l. The quadratic equation x’ + Lx+ M =0 has one root which is twice the
other. Prove that 27% =9Ar .

i . -1 X
— — X = sin l——, a>0, —a<x<a
N/az—-.xz a

2. A particle P moves along a straight line so that at time t, its

displacement from a fixed point O on that line is given by x(1) = 3

1
|
4 4 1°

—_—_ln(x+w/x2—a1). x>a>0

a) Find the velocity at any time t. -
b) F i{ld the times when the particle is momentarily at rest. ] dx  =In{x+Vxt+ 2)
¢) With the use of a calculator, or otherwise find the exactﬁ position Sy a? ] "(x o
at 1, =2+242. Also find the position when ¢, =1. .
d) Give a hrief description of the way the displacement changes over - T e X2

the time period from «, to ¢, . |

e) Describe the motion of the particle as t increases without bound.
f) Find the maximum displacement from O.
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