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16. (a) Express in partial fractions.

I
(x+D(x+3)
(b) Hence find the general solution of the differential equation

&y
T+ D(x+3)

expressing y in terms of x.

17. Study the worked example below carefully.

Worked Example
2 . . . .
Express A Nv in partial fractions and hence find the general solution of the
.V« ¥~ Lv
differential equation
dy
2—=—=yly+2
=20+,

expressing y explicitly in terms of x.

Selution
Set 2 1M+ B
€ \«A.ﬁ._va - v .u:rM
B m? +Nv+ By
- Hy+2)

= NH\ACL.MV.#@\

Put y=0 = 2= A(2)

Put y=-2 = 2=B(-2)

So

a
Now 25 = sy +2)

= 2dy = bA y+ Nv&a

= %'M:‘.T‘MJ&‘_ I‘..&a

1
= ‘—mk wfp&\ .?w
_:v\l_:Avl,Nvuerm..

U

- _sﬁ v.wufrn. (e )

Y

y=Ae*y+24e”
y—Ade*y =24e” R
EA—I \manv =24e*
2A4e*
Y1 4

U

Y

1

%A y+ &
differential equation

(a) Express in partial fractions and hence find the general solution of the

dy _
. &LQ@E?

expressing y explicitly in terms of x .
2

y -1
differential equation

(b) Express in partial fractions and hence find the general solution of the

Eid

ol uxNT\N - Gu

expressing y explicitly in terms of x.
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4
5. (a) Express WIMHM in partial fractions.

(b) Hence show that the general solution of the differential equation

(&9

can be expressed in the form y = e
—Ade

Find the particular solution of this differential equation for which y = -4 when

x=0.

2 .
|;lt|v in partial fractions.

6. (a) Express
kA y+2

(b) Hence solve the differential equation

NRNM»HXV;NV“

giventhat ¥ =2 when x =1, expressing y explicitly in terms of x .

1
|.v in partial fractions.

7. (a) Express
Ai-y

(b) Hence solve the differential equation

&y 2

2
given that y = 3 when x=0.

, where A is a constant.

10. (2) Express 2

At any point (x, y) on a curve with equation y = f(x), the gradient of the
tangent to the curve is given by

The point P(~1, 1)ison the curve.

(a) Find the equation of the tangent to the curve at P .
(b) Solve the differential equation to find the equation of the curve in the form

y=f{x).

1

——< in partial fractions.
x(x+1) p

(a) Express
{(b) At any point (x, y) on a curve with equation y = f(x) where x > 0, the
gradient of the tangent to the curve is given by

dy ¥

dc x(x+1) .
The point P (3, 6) is on the curve.

(i) Find the equation of the tangent to the curve at P.
(i) Solve the differential equation to find the equation of the curve in the form

y=f).

3
——— in partial fractions.
-x-2
(b) Hence find the general solution of the differential equation

dy 3y

& x-x-2
in the region where x > 2, expressing y explicitly in terms of x.

Find also the particular solution of this differential equation for which y =1
when x =35.
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The number of viewers at the moment (time ¢ =0) is 100 000 and the producer
predicts that there will be 120 925 viewers in two weeks’ time.

{b) (i) Find the value of the constant 4 correct to three decimal places.
(i) The producer is told that the target audience for her programme is 500 000
viewers.
How long should it take to reach this target, to the nearest 0-1 week?

6. A metal plate that has been heated cools from 180°C to 150°C in 20 mimutes
when surrounded by air at a temperature of 60°C . Newton’s Law of Cooling
states that if 7 is the temperature of the plate (in °C) after 1 minutes of cooling,
then 7 satisfies a differential equation of the form

dr
— = HI-60),

where % is a constant.

(a) Find the temperature of the plate at the end of one hour of cooling, correct to
the nearest 0-1°C.

(b) When will the temperature of the plate reach 100°C, correct to the nearest
minute?

7. 1If the temperature is constant, then the rate of change of barometric pressure p
with respect to altitude / is proportional to p, where p and h are measured in

appropriate units. The barometric pressure is thus governed by a differential
equation of the form

=kp.

SIS

where & is a constant.

If p=30 at sealevel (#=0) and p=29 when k=1, find p when A=35,
correct to the nearest 0-1 unit.

8.

10.

L2

In a certain culture of bacteria, the rate of increase of bacteria at any given time is
proportional to the number of bacteria present at that time. Thus, if x denotes the
number of bacteria present after ¢ hours of observation, then x satisfies a
differential equation of the form

d _
T

where & is a constant.

- Given that the number of bacteria increased from 5000 (at time / = 0) to 15000 in

10 hours, estimate the number of bacteria at the end of 20 hours, giving your
answer correct to the nearest thousand.

How many hours will it take for the number of bacteria to grow to 50 000?
(Give your answer correct to the nearest 0-1 hour.)

The polonium isotope 2°Po decays such that the rate of decrease of the mass of

this isotope at any given time is proportional to the mass remaining. If m %:o:,”m v
the mass of this isotope (in mg) remaining after ¢ days of decay, the decay is

modeiled by a differential equation of the form

where k is a positive constant.

Given that the isotope has a half-life (see question 3) of approximately 140 mm.%w,
estimate the mass which will remain from a 20 mg sample after 2 weeks, giving
your answer correct to the nearest 0-1 mg.

The rate at which a body loses speed at any given time f seconds as it travels
through a resistive medium is given by kv metres per second per second, where v
metres per second is the speed of the body at that instant, and & is a positive
constant. The speed of this body is governed by the differential equation

o
'V
dt

(a) Find the general solution of this differential equation, expressing v as a
function of ¢ .

(b) Show that if the initial speed of the body is # metres per second, then the time

1 o1
taken for the body to decrease its speed to P metres per second is N_zm

seconds.
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16. In a chemical reaction, two substances X and Y combine to form a third
substance Z . Let O denote the mimber of grams of Z formed ¢ minutes after the
reaction begins. The rate at which ( varies is represented by the differential
equation

do _(30-0)(15-9)
d 900 _

(a) Express % in partial fractions.

(b) Use your answer to (a) to find the general solution of the differential equation,
expressing (@ explicitly as a function of ¢ .

Given that () = 0 when ¢ = 0, find, correct to two decimal places:
(i) the number of grams of Z formed 45 minutes after the reaction begins
(ii) the time taken to form 5 grams of Z .

1 . . .
17. (a) Express —— in partial fractions.
p(1-p)
(b) The spread of a disease in a large population can be modelled by means of a
differential equation. The proportion p of the population infected with the

disease after ¢+ days satisfies a differential equation of the form

1 1
- — t=0 d = h =72.
P 00 when ,and p 100 when =2

(i) Express p explicitly as a function of 1 .
- (i) Verify that about 10% of the population was infected after five days.
(iif) How long will it take for 50% of the population to become infected?

9.

10.(a) v=Ade™ g
11.(a) —— =/m, where k is a constant

12. (8) 100°C

ANSWERS
(@) x= Ae® (b) 5400
7-7 hours
(@) m=dAde™ (b) 93-5 grams
(b) 3-9 days
(@) n=Ae” (bY) £=0-095 (i) 16-9 weeks
(a) 110-6°C {b) 76 mins (or 1 hour 6 mins)
p=253
45000, 21-0 hours

18-6 mg

i (b) 23-4 months

dt

(b) 4-5 mins

13.(@ 2Wh=C-K (b) 40 mins
14. k =0-2299
1 1 1. Ae®
—_— b) x=—": 12:6 days
15. @) xl-x) x 1-x ® x 1+ Ae™ nd
900 60 60

16. (2) =

(30- 0)(15-0) “30-0"15-0

GT% :Nu

b Q=——"; @) 10-36 grams (i) 13-39 mins

Ae® ~1
1 1 1
17. (a) =—4—
EA— - ﬁv p l-p
N:.uOnu:
®)i) p= (i) 7-7 days

499 + %%
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