First order differential equations — exam questions

Question 1:Jan 2010 Q3

(a) A differential equation is given by

d?‘y dv
X—+2—=73x
dx? dx
Show that the substitution
dv
T
dx

transforms this differential equation into

du N 2 3
& X
(b) Find the general solution of
du 2
—H+—u =3
X

giving your answer in the form u = f(x).
(¢) Hence find the general solution of the differential equation

d2y )
_r—}—l-Zd—}: 3x
dx? dx

giving your answer in the form y = g(x).

Question 2: Jun 2007 Q3

By using an integrating factor, find the solution of the differential equation
dy
— + (tanx)y = sec x
dx

given that y = 3 when x = 0.

Question 3: Jan 2008

By using an integrating factor, find the solution of the differential equation

dy 4x

— -+ 3 y=x

dv  x=+1
given that v = 1 when x = 0. Give your answer in the form y = f(x).
Question 4: Jun 2009

By using an integrating factor, find the solution of the differential equation

(=N
=

|-

— ytanx = 2sinx

=

given that y =2 when x = 0.
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Question 5: Jun 2007 Q5
(a) A differential equation 1s given by

d? d
2 Y y_ 2
x*—1)—S—-—2x—=x"+1
( )12 "
Show that the substitution
dy
U=—+x
dx
transforms this differential equation mnto
d 2
ﬁ -5 Ji{ l (4 marks)
(b) Find the general solution of
du  2xu
dx x2—1
giving your answer in the form u = f(x). (5 marks)
(¢) Hence find the general solution of the differential equation
d? d
2 y o4 2
xT—=1)——-—2x—=x"+1
( )dx2 dx
giving your answer in the form y = g(x). (3 marks)
Question 6: Jun 2008 Q4
(a) A differential equation is given by
d?y
Pl W
dx?  dx
Show that the substitution
dy
U=
dx
transforms this differential equation into
du 1
— ——u=3x (2 marks)
de x
(b) By using an integrating factor, find the general solution of
d 1
o —u = 3x
dx  x
giving your answer in the form u = f(x) . (6 marks)

(¢) Hence find the general solution of the differential equation

d?y d
x—y _ 3x?
dx?  dx

giving your answer in the form y = g(x). (2 marks)



Question 7: Jun 2006 Q3

(a) Show that sinx is an integrating factor for the differential equation

dy

a—l— (cotx)y = 2cosx (3 marks)
. . . . n
(b) Solve this differential equation, given that y = 2 when x = 5 (6 marks)
Question 8: Jun 2006 Q6
(a) Show that the substitution
dy
=—42
u dx+ 1%
transforms the differential equation
&y, dy 2
——+4—+4y=ec "
o TtV
into
d
au—l— Qu=e > (4 marks)
(b) By using an integrating factor, or otherwise, find the general solution of
d
au—l— du=e >
giving your answer in the form u = f(x). (5 marks)
(c) Hence find the general solution of the differential equation
&y, dy 2
—=+4—+4dy=e "
oz TtV
giving your answer in the form y = g(x). (5 marks)
Question 9: Jan 2007
(a) Show that x? is an integrating factor for the first-order differential equation
dy 2 1
Ey—i—;y:ﬂx?’—i— 1)? (3 marks)
(b) Solve this differential equation, given that y = | when x = 2. (6 marks)
Question 10: Jan 2009 Q2
(a) Show that — Is an integrating factor for the first-order differential equation
X
dy 2
= _Zy= 3 ks
o y=x (3 marks)

(b) Hence find the general solution of this differential equation, giving your answer in the
form y = f(x). (4 marks)
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Question 2: Jun 2007 Q3
IF is ol ™ MI
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Question 3: Jan 2008 Q5
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Question 4: Jun 2009
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Question 5: Jun 2007 Q5
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Question 6: Jun 2008 Q4
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Question 8: Jun 2006 Q6
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