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STEP/Induction Q1 (18/6/23)

(i) If y = e*sinx, show that% = /2 e*sin (x + %)

(ii) Prove by induction that % = (ﬁ)nexsin (x + %ﬂ
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Solution

(i) . = e’sinx + e*cosx =2 e {sinx (ﬁ) + cosx (ﬁ)}
. s i (T

= /2 e* {sinxcos (Z) + cosxsin (Z)}

= /2 e*sin (x + %)

(ii) [Show that the result is true for n = 1]

Now assume that the result is true for n = k,

sothat — (\/_) e*sin (x+—)

Then

k+1 (\/_) e* sin (x+ )+ (\/E)kexcos (X+I%T)
= (ﬁ)kﬂex {sin (x + %T) (\/ii) + cos (x + ’%T) (%)}

— (\/E)k+1ex {sin (x 1 k4 ) cos ( ) + cos (x + —)Sm (4)}
= (\/E)kﬂexsin ([x + %T] + %)

k+1
= (v2) " e%sin (x + (k+41)n)

[Standard wording]



