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STEP 2018, P2, Q8 - Solution (2 pages; 6/10/18)

dy_ dv
DHv=yz>y=yp? === 2v ”

d 1 d
Thend—jt/=ay2—,8y=>2vd—:=av—ﬂv2
1
=>v=0 or medv—fdt,

so thateithery =0or t + C = —%ln|a—ﬂv|

>a—fv= exp{—g(t+C)}
=> v —%[a—exp{——(t+€)}]

Soy=0 ory(t) = [a—exp{——(t+ C)}]

[[tisn't clear why the independent variable now changes from ¢ to
X - perhaps it's a mistake!]

t=0,y=0=>a—exp{—§(t+€)}=0

=>lna=—E=>C=—Elna
2 B

Soy (x) = [a — exp {—g(x —%lna )}]2

= % [a — aexp {—gx}]z

2

=5 [1—exp {—Ex}]

(ii) [If in doubt, try the simplest possible approach]

1

zdv
v—y3=>y—v =>d = 3v —
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d 2 d
Then d—jt] = ay3 — By > 3v2d—: = av? — pv3
1
=>v=0 or BIEdU—fdt
ie as for (i), but with a 3 instead of a 2

Soy =0 ory(t) =%[a—exp{—§(t+ C)}]Z

2
and y,(x) = % [1—exp {—gx}]z

(iii) When a = B, y;(x) = [1 — exp {—gx}]z
and y,(x) = [1 — exp {—gx}]z
Asx - —oo,y;(x) > c0andasx — o, y;(x) = 1

And y, (x) is obtained from y, (x) by replacing x with Z?x ; ie by

: 3, o
applying a stretch of scale factor > in the x direction.
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