6

4  The variables x and y satisfy the differential equation

&_ o
dr  1+x%

andy =2 whenx =0.

Solve the differential equation, obtaining a simplified expression for y in terms of x.
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8  The variables x and y satis{y the differential equation

dy
e = cos? 3y.

dx
It is given that y = O when x = 2,

Solve the differential equation, obtaining an expression for y in terms of x.
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6
4  The variables x and y satisfy the differential equation
d
(1- cosx)a% =ysinx.
Itis given thaty = 4 whenx = n.

(a) Solve the differential equation, obtaining an expression for y in terms of x. [6]
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(b) Sketch the graph of v against x for 0 < x < 2x.

(1]
— QX |
| ~
| [ _/—\\_ &t
/f T \ s
. / i C
_(.4‘// \\__:
[-coge 5 N\
\
| | ' ‘-\\\ =
=
Di : S u\
I ya d‘/‘_f‘\

™
i
|
f

/
{ ,.-// s —
(:) ____?‘ e T 1 - _T._ S ——— _‘Tx.T___
‘ 3 il 2 21
)2 z '
© UCLES 2021 9709/32/F/MI21 [Turn over

www.pastpaperpenguin.com



14
9  The variables x and y satisfy the differential equation
% = e sin? 2x.
It is given that y = 0 when x = 0.

Solve the differential equation and find the value of y when x = % [7
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8 A certain curve is such that its gradient at a point (x,’jr) is pro'portionél to x—y_JJ_c The curve passes
through the points with coordinates (1, 1) and (4, e).

(a) By setting up and solving a differential equation, find the equation of the curve, expressing y in
terms of x. [8]
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Describe what happens to y as x tends to infinity. 1
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7 (a) Given that y = In(Inx), show that

The variables x and ¢ satisfy the differential equation XL qu/

xlnx+td—x =0.
dr

Itis given that x = e when £ = 2.

(b) Solve the differential equation obtaining an expression for x in terms of ¢, simplifying your
answer. (71
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(¢) Hence state what happens to the value of x as ¢ tends to infinity. [1]
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10
7  The variables x and y satisfy the differential equation

dy y—1
dx ~ (x+ D(x+3)

Itis given that y = 2 when x = 0.

Solve the differential equation, obtaining an expression for y in terms of x. [97
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7  The variables x and 0 satisfy the differential equation

dx
. 2 —tanlg
X sin Ode—tan 6-2cotB,

for 0 < 8 < iz and x > 0. It is given that x = 2 when 0= 1n.

2cotB
sin®@

(a) Show that a%(cot?‘ 0)=-~

(You may assume without proof that the derivative of cot @ with respect to 8 is ~cosec? 8) [1]
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8  The coordinates (x, y) of a general point of a curve satisfy the differential equation

for x > 0. Itis given that y = 1 when x = 1.

Solve the differential equation, obtaining an expression for y in terms of x. [6]
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f (a) The variables x and y satisfy the differential equation

dy _ 4 +9y?

el

It is given that y = 0 when x = 1.

Solve the differential equation, obtaining an expression for y in terms of x. [7]
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11 The variables x and y salisfy the differential equation
dy o
xz d—x' +y +y= 0.

It is given that x = 1 wheny = 1.

(a) Solve the differential equation io obtain an expression for y in terms of x.
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8 In a certain chemical reaction the amount, x grams, of a substance is increasing. The differential
equation satisfied by x and ¢, the time in seconds since the reaction began, is
dx = kxe 01
dr ’
where k is a positive constant. It is given that x = 20 at the start of the reaction.
(a) Solve the differential equation, obtaining a relation between x, 7 and k. [5]
| k o o
e
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k] Okel" +.C
X220, t20:
..... .’.... cavan R N LT T T T Ty PR,
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(b) Given that x =40 when ¢ = 10, find the value of k and find the value approached by x as r becomes
large.
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10 A large plantation of area 20 km? is becoming infected with a plant disease. At time ¢ years the area
infected is xkm? and the rate of increase of x is proportional to the ratio of the area infected to the

area not vet infected. %

Whent:O,x:landj—J-:=].

(a) Show that x and ¢ satisfy the differential equation
dx 19x
——— [2]

.................................................................................................
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............................

.............................

(b) Solve the differential equation and show that when # = [ the value of x satisfies the equation

x = e(].9+04()5x . [ S]
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(d) Calculate the value of ¢ at which the entire plantation becomes infected 1]
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7

y
A

P
A

!
L1 » X
Ol M _——N

For the curve shown in the diagram, the normal to the curve at the point P with coordinates (x, y)
meets the x-axis at N. The point M is the foot of the perpendicular from P to the x-axis.

The curve is such that for all values of x in the interval 0 € x < %—n, the area of triangle PMN is equal
to tan x. ’t

&

. MN _
(a) (i) Show that — = =

............................................................................................................................................

(ii) Hence show that x and y satisfy the differential equation %yzg =tanx. [2]
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(b) Given that y = 1 when x = (), solve this differential equation to find the equation of the curve,
expressing y in terms of x.

[6]
............. J(mdx,/ i x/J&
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= v
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