Differential Equations Eulers [30 marks]

1. [Maximum mark: 3]
dy 3
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Consider the differential equation 5~ = ¥y~ — %,for x,y > 0.Itis given that

Yy = 2whenzx = 1.

(a) Use Euler’s method with a step length of 0. 01 to find an
approximate value of y when x = 1. 05.

2. [Maximum mark: 4]
Consider the following homogenous differential equation

(:c2+:cy)% = 2? + zy — 3y’ wherez > Oandy > %.

Itis given thaty = % whenz = 1.

@) Find the value of g—z whenx = 1.

(a.ii)  Use Euler’s method with two equal steps to estimate the value

ofywhenz = 1.4.

3. [Maximum mark: 3]
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Consider the differential equation g—i’ =

The solution curve passes through the point (1, 0).

(a) Use Euler’s method with a step value of 0. 25 to estimate the
value of y when x = 2.
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[Maximum mark: 3] 24M.2.AHL.TZ2.12
Consider the differential equation g—i’ — gy cosec 2z = y/tan x, where
O<ax< %andy:%atm: %.

(a) Use Euler’s method with step length % to find an approximate

lue of y when z = 2~
value of ywhenz = 1.

Give your answer correct to three significant figures. [3]
[Maximum mark: 3] 23N.2.AHL.TZ1.9
Consider the differential equation g—i’ = 41_—0y, wherey = 2whenz = 0.

(@) Use Euler’s method with a step size of 0. 1 to find an
approximation for y when x = 0. 5. Give your answer correct
to four significant figures. [3]

[Maximum mark: 14] 22M.2.AHL.TZ1.12

Consider the differential equation wz% =y? — 22%forz > Oandy > 2z
.Itis given thaty = 3whenz = 1.

(a) Use Euler’s method, with a step length of 0. 1, to find an
approximate value of ywhenx = 1. 5. [4]

4
(b) By solving the differential equation, show that y = 85:?; : [10]
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