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(D[ /6] Find the integrals DI 6] fxy)= 2xy 24 5x -7y +3
’ Find the following partial derivatives
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g/ 6I]t ﬂ?eglstn go%lrispgl?gftﬁ er %urt; i%gast 1€ N | A rectangular water tank has a square
of the flight. It flies at a higher constant base. The length of a side of the base of the tank is 3
: peed for the rest ng the flight. The glane is 1000 meters. Initially the water tank is empty. Water enters
miles from the starting point ' the tank at a rate of 2000 liters per hour. [there are
fter 2 hours of flying. How hours 1000 liters in a cubt.c meter]
many hours is the entire flight? (a) what is the height |
of water in the tank meters
after { hours

(] /6] Due to over-fishing, the number of fish . . .

- in a lake dropped to 2000, then fishing stopped. (b) How quickly is the

L years after fishing had stopped the number of fish water level in the tank metersthour
_in the lake was increasing at a rate of 3004200t fish | nising '

- per year, ‘

: .(a) How many fish are in the Jake after t years? (6)[ /6] Find the local maximum and minimum

of the function below. Showclearly how you use
the second derivative test.

fix)= -x3+ 12x +5

(b} How many years after
fishing stopped was it until
the number of fish in the years|[ local minimum i when | .-
lake reach 3800

local maximum is “when X=




286

(NIl /6] A colony of bacteria is growing at a rate
equal to 0.3 times its toass. Here time is measured in
hours and mass is measured in grams. There was 5
grams of bacteria after 3 hours.

(a) Write down the differential equation that the mass
of bacteria satisfies.

(b) What was the mass
of bacteria after t hours.

(c) How quickly was
the mass increasing
after 6 hours

CHAPTER 18.

(8 { o /6] A steel bar is initially at a temperature

" of 550" C and cools down according to Netwon's law

of cooling. The temperature of the surroundings is
50°C. Initially the steel bar is cooling at a rate of
20°C per minute.

(a) write down the differential
equation that govemns the
temperature of the steel bar.

{b) What was the temperature
after 20 minutes

{c) carefully draw a sketch graph showing the
termnperature over a long period.

EXAMS

(CIR] /6] Rabbits are introduced onto an island.
The population of rabbits is described by the logisite
equation. Initially there were 200 rabbits and this
number was increasing at a rate of 20 per month. The
maximum number of rabbits the island can support is
2000.

(a) What 1s the differential
equation which the number
of rabbits satisfies?

(b) What was the rate of
increase of the number
of rabbits when the rabbit

(10) [ /6] (a) Sketch the slope field fory "= y+t
for y and t in the range from -2 to 2 using a grid
spacing of 1 in each direction.

{b) sketch the solution curve for which y(-1)=1 and
label it.

(c) sketch the solution curve for which y(-1)=-1 and
label it.

(d) what is the iong term behaviour of the solution
curve in {b)

population was 1000

(c) approximately how many
rabbits are there after 1000
years

(12) [ /6] A rectangle has an initial width of

30cm and a length of 20cm. The area is increasing at a
rate of 40 cm’ per minute. The width is increasing at a
rate of 3 cm per minute.

What is the rate of change /mi
of the length ? cm/minute

(1Y[ /6]
A meters

20 —
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5 —
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{a) what is the amplitude
of the sine wave shown meters
(b) What is the frequency
“of the sine wave shown hertz

(c) what is the
formula of the
sine wave shown




