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Math 100A — WORKSHEET 5
THE CHAIN RULE

1. THE CHAIN RULE

(1) We know ysmy = COos Y.

(a) Expand sin(y + k) to first order in k. Write down the linear approxi-
mation to siny about y = a.

St fwsl) = vaé-'- (cmg)}; | |
by by /e S)= Shaslean) (y-a)

(b) Now let F'(z) = sin(3z). Expand F(x + h) to linear order in h. What
is the derivative of sin 3x7 b\,‘ (a)

F (%+5) = sin (26aW) = s{n (3x «&L) i Sty (3%) +(Cod 3x)- (W)
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(2) Write each function as a composition and differentiate

(a) €77
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(b) vV2x +1
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(d) (7Tz + cosz)".
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(3) (Final, 2012) Let f(z) = g(2sinz) where ¢'(v/2) = v/2. Find f (Z).
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(4) Differentiate
(a) a® for fixed @ > 0 (hint: a = €1°89)
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(b) 7z + cos(z")
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(5) Suppose f, g are differentiable functions with f(g(z)) = z*. Suppose that
f'(g(4)) = 5. Find ¢'(4).
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2. LOGARITHMIC DIFFERENTIATION

6)log () = 10 0g(2®) - | oolom 2
(7) Differentiate ’
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(8) (Logarithmic differentiation) differentiate
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(9) Differentiate using | f = f x (log f)’
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