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SKILL #11: Differential Equations  (we're on the home straight!)

St e cqutors et gt e 5 i ).

Differential equations are equations involving a mix of variables and
- d;
derivatives, e.g. y, x and ﬁ

. . - . d
‘Solving’ these equations means to get y in terms of x (with no ﬁ).

) ) d
o n Find the general solution to ﬁ =xy+y

STEP 1: Get y to the side ofi—i dividing
and x to the other side.

(vou may need to factorise to separate out ¥ first)

STEP 2: Integrate both sides with respect

d; L
to x. d—i dx simplifies to d (recall that (implicitly)

differentiating an expression in terms of y with respect to x
Differential Equations with Boundary Conditions

62

introduces a3, so integrating similarly would get rid of t)
[ [SER—— »
G it = 1 wheny = 3. esve ot snsver v oy = 1(5)

STEP 3: Make y the subject, if the question

asks.

Fro Tip: When you have ef®)+¢ = ef®ec it’s typical to write Aef ()
where A = e€ (noting that 4 is any positive constant since e< > 0)
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St e cqutors et gt e 5 i ).

. . d
n Find the general solution to (1 + x2) i =xtany

STEP 1: Get y to the side Of% dividing
and x to the other side.

(vou may need to factorise to separate out ¥ first)

B smanions 205 STEP 2: Integrate both sides with
respect to x.

(2 »ifrcential Equations with Boundary Conditions STEP 3: Make y the subject, if the question

asks.
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Differential Equations with Boundary Conditions
. . d_y _ _ 3(y-2)
n [Textbook] Find the general solution to - GrDeiD
Given that x = 1 when y = 4. Leave your answer in the form y = f(x)
Boreiiee
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Given thaty =2 at x 7 solve the differential equation
v__3 ®
_—=—.
dx  ycos“x
v s
e
+ Getyon to LHS by dividing (possibly factorising first.
~ Watr megaing you v i on the s, make vour
Conank ot mgatonIn
B e Comne Sy ' ogene st 804 i 2.
&
2Mnlx+1|-Inlx] -
+ Subinbundaryconiions 0 workut your constan—
e g0 oane et han
B qusions  pril acion comsined wihaerenca
oo .
:
.
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Key Points on Differential Equations

* Get y on to LHS by dividing (possibly factorising first).
« If after integrating you have In on the RHS, make your
constant of integration In k.

¢ Be sure to combine all your In’s together just as you did in C2.

< ety 45y i s i, E.g.:
e

" Inlx + 1| ~ Inlx| 21n|x+1|—ln|x| -

+ Sub i boundary conditions to work oUE your constant -
better o do sooner rather than later.

« B i pcns s e ¢ Sub in boundary conditions to work out your constant —
better to do sooner rather than later.

* Exam questions ¥ partial fractions combined with differential
* equations.
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