MAT 136 (Calculus I), Prof. Jim Swift
In-Class Worksheet: Derivative Shortcuts 5.

1. The function y = sin(z?) is a composition of functions, y = f(g(z)), with
flu)=Spaln) and g(z) = )CL . Compute the derivatives of f and g:
f'{u) = @S (M) and ¢'(z) = 2 . Practice the “eff of ex” notation:
fla)=222) 7w = COX(Y)  £1(30) = COSIM) , (") = Cos (<)
Now evaluate the derivative, using the chain rule: 2 f(g(z)) = f'(9(z)) - ¢'(=)
sin@) = C0SCKY)- 2K
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2. Let h(z) = (x? + 3)2. Compute h'(z) in two ways: @123 = A + 2ﬂb fb

(a) By expanding h(z) to write it as a polynomial in standard form and then differentiating
with the “old” rules.

W) = XY 1 ¥+
)= () +rax
(b) Using the chain rule. Y\(*) -G\(g(;n WLQ’\( .F ( K) u 3(") x .'.3
K'eg) = 2(R@33)-2% £ tw)22u, 9'(r)22X
=4 x (x4?) £ 09w : 2(x'3)

3. Differentiate h(z) = (2% + 3)!°. Note: One of methods (a) or (b) is very very much work.
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