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In a certain industrial process, a substance is being produced in a container. The mass of the substance 

in the container t minutes after the start of the process is x grams. At any time, the rate of formation 
of the ub tance i proportional to it ma . Al o, throughout the proce , the ub tance i removed 

from the container at a constant rate of 25 grams per minute. When t = 0, x = 1000 and -
d 

= 75. 
t 

(i) Show that x and t satisfy the differential equation

dx 
- = 0.l(x - 250).
dt 

(ii) Solve this differential equation, obtaining an expression for x in terms oft.

[2] 

[6]
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In a certain chemical process a substance A reacts with and reduces a substance B. The masses of A 

and Bat time t after the start of the process are x and y respectively. It is given that dy = -0.2.xy and
dt 

10 . . 
x = 

2 
. At the begmnmg of the process y = 100. 

( 1 + t) 

(i) Form a differential equation in y and t, and solve this differential equation. [6] 

(ii) Find the exact value approached by the mass of B as t becomes large. State what happens to the
mass of A as t becomes large. [2]
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In the diagram, the tangent to a curve at the point P with coordinates (x, y) meets the x-axis at T. The
point N is the foot of the perpendicular from P to the x-axis. The curve is such that, for all values of
x, the gradient of the curve is positive and TN = 2.

(i) Show that the differential equation satisfied by x and y is : = 1Y· [1]

The point with coordinates (4, 3) lies on the curve.

(ii) Solve the differential equation to obtain the equation of the curve, expressing yin te1ms of x.
[5]
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In the diagram the tangent to a curve at a general point P with coordinate (x, y) meets the x-axis at T.

The point Non the x-axis i uch that PN i perpendicular to the x-axis. The curve is such that, for all 
values of x in the interval O < x < ½1r, the area of triangle PTN is equal to tanx, where xi in radians. 

PN (i) Using the fact that the gradient of the curve at Pis TN 
show that 

d) = .!.y2 cotx. 
dx 2 [3] 

(ii) Given that y = 2 when x = ¾1r, solve thi differential equation to find the equation of the curve,
expressing yin terms of x. [6]
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(figure  not drawn in question)
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An underground storage tank is being filled with liquid as shown in the diagram. Initially the tank is 
empty. At time t hours after filling begins, the volume of liquid is V m3 and the depth of liquid is h m. 
It is given that V = 1h3 . 

The liquid is poured in at a rate of 20 m3 per hour, but owing to leakage, Liquid is lost at a rate 
? dh 

proportional to h-. When h = 1 dt = 4.95.

(i) Show that h satisfies the differential equation

dh 5 1 

dt -
h2 - 20

. 20h
2 2000 

(ii) Venfy that------=- = -20 + ------
100 - h2 (10-h)(l0+h) 

[4] 

[1] 

(iii) Hence solve the differential equation in part (i), obtaining an expression fort in terms of h. [5]
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