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NEXT STEP

STEP 111, 2023, Q8

If

kalz) x=h

_{hm}:ga

with Jey (b) = ke(b), then y is said to be continuously differentioble at © = bif ki (b) = 1, (b).

(i) Let flz) = xe™". Verify that, for all real =, y = f{z) is a solution to the differential
equaticn

il
and that y = 0 and l_y =1 when = = (.
di

Show that £'{x) = 0 for » < 1.

(ii) You are given the differential equation

12 d
C¥ g y‘

=10
dr? ‘dm Ty

il
where i = ) and l_y = 1 when x = 0. Let
da

be a solution of the differential equation which is continmously differentiable at = = 1.

Write down an expression for g () and find an expression for ga(z).
(iii) State the geometrical relationship between the curves y = g () and ¥ = gala).

(iv) Prove that if y = k(2] is a solution of the differential equation

dy | dy

S TR
dx? }(

=0
m"’"ﬂﬂ'

in the interval » £ & £ s, where p and g are constants, then, in a snitable interval
which you should state, y = ke — ) satisfies the differential equation
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(v) You are given the differential equation
d*y | dy
+2 +2y =1
ddr? e ¥
i
where y = (1 and Z¥ _ 1 when z = 0.
i
Let hix) = e *sinz. Show that h'(ir) = 0.
It is given that y = h{z) satisfies the differential equation in the interval — 37 < = < {7
and that h'(x) = 0} in this interval.
i & solution to the differential equation which is continuously differentiable at (n+ % b
for all n e &, find y in terms of = in the intervals
(a) jr=z<im,
(b) 2r<a<dn.
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