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1. (a) Show that an appropriate integrating factor for

d
xQ—y—l—y:l, z >0
dx

is e~ 1/ [4]

(b) Hence find the solution of the differential equation

d
21 z>0
dx

for which y =3 when z =1 (6]
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2. (a) Show that
d x
ey (In(coshz + 1)) = tanh(g) 3]

(b) Hence solve the differential equation

d
ﬁ + tanh(%) y = sinhx

for which y = 2 when = = 0. Give your answer in exact form [7]
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3. (a) For > —1, determine the general solution of the differential equation

d
(1+x)d—i+y:ln(1+x)

giving your answer in the form y = f(x) [4]

(b) Given that y = —1 when = = 0, determine the positive value of = for which y =0 (2]
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4. (a) Show that, for 0 < = < 7, an appropriate integrating factor for

dy :
COST — +YysSInr =x
dzx

is secx [4]

(b) Hence find the solution of

dy :
CoSx — +ysinx =x
dx

s

for 0 <z < %, given that y =1 when z = [6]


https://danieljsmith.org

1st Order Differential Equations - Integrating Factor

danieljsmith.org

5. (a) Show that, for z > 0,

% (ln (coth g)) = —cosechz

(b) Hence solve the differential equation
d
—y—cosechxy:tanhg, x>0
dx 2

for which y = 1 when & = In 3. Give your answer in exact form

[3]

[7]
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6. (a) Show that an appropriate integrating factor for

:13(:10—1)%—1—(3:—&—1)2/:90(95—1)2

(z—1)°

is

(b) Hence find the solution of the differential equation

for x > 1, given that y = 2 when x = 2

[4]

[6]
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7. Find the general solution of the differential equation

dy + cot cos T
—= +cotzy =
dz g (1+ In(sin )

where 0 < x <7 (7]
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8. (a) Solve the differential equation

d
(1+x)£—2y:(1+$)4, x> -1

giving your answer in the form y = f(x) [3]

(b) The solution curve passes through the point (0, —1). Find the exact positive value of = for whichy =0  [3]
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9. (a) Show that

d 1 Q —
e n(secz + tanx) = secx [2]

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

d
& 2y tan z = sec®

dx

where —3 <z < 7. (5]
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10. (a) Show that

i In coshz +1 _ L
dx sinh x T Teoseand

(b) Hence solve, for z > 0,

d
sinha <Y — y=1—coshzx
dz

given that y = 2 when z = In 3. Give your answer in exact form

(3]

[7]
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11. (a) Find the general solution of the differential equation

dy+ 2x
der  22+1

y = 6x

giving your answer in the form y = f(x) [3]

(b) Given that y = 2 when z = 0, find the smallest positive value of z for which y = 4 [3]
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12. For z > 0, solve the differential equation

d
sinh x d—y — 2y coshz = sinh? x cosh z
x

given that y = 5 when = = In(1 + v/2).
Give your answer in exact form. [7]
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13. For = > 0, a function y satisfies

d .
sinh x d—y —ycoshx = sinhx cosh®
x

(a) By first writing the equation in the form % + P(z)y = Q(x), find an integrating factor [2]
(b) Hence solve the differential equation, given that y = 2 when 2 = In(1 + v/2) [5]

Give your answer in exact form.
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14. For z > 0, solve the differential equation

d
sinh d—y — ycoshx = sinhx coshx
x

given that y = 2 when z = In(1 4+ v/2).
Give your answer in exact form.

[7]
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15. Find the general solution of the differential equation

where -3 <2 < 3

[7]
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