MAT1123 Solution 3

Problem 1: Find the derivative of f{xr) = ¥z

Solution: The difference quotient is —“{———————JC“';:A%, and we want to take limy_o. Making use of the
difference of two cubes
a® b =(a — b)(a? + ab -+ %)
(B — @ ()P — 23 ((m + WY 4+ (w(z + )M+ (2 + h)hzf3)
(z+ )3 — /8 1
=

h (z+ h)Y23 4 (z{z + W)Y3 + (z + R)2/3

We can now take Hmp_g of each side. The left hand side is by definition the derivative, and
the right hand side is a well-behaved function as A — 0 so we can substitute h = 0.
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Problem 2: Find the dertvative of f(z) = cos(x) N X

Solution:
Considering the finite difference

fHx 4 h) — f(z) = cos(x + h) — cos(z)
= cos(w) cos{h) — sin(z) sin{h) — cos(z)
= cos(z)(cos(h) - 1} — sin{z) sin(h)

Now divide by h to geb the difference quotient, and take i — 0, giving two terms. The first of

" which . | .
o cos(z)(cos(h). 1)
h—0 h
= cos(z) lim cos(h) —1
B0} h
= L
Now uging the limit ﬁfﬁ —1asz— 0, we get
lim fleth)— [l _ sin(z) lim sin(h)
b0 h 0 h

= — ginfa)
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