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1. Let f(z) = (322 + 1)2. We are going to find the derivative of f(z) in three ways and then
compare the answers.

Chain Rule

(a) Algebraically multiply out the expression for f(z) and then take the derivative.

Q(K} = KZXZ+|B(3X1+|\> p 9)(”1—@){“.,

Clx)z 26x +12x

(b) View f(z) as a product of two functions, f(x) = (3224 1)(322 + 1) and use the product
rule to find f'(x).

C/(x) = Gx(3x%+1) + (Bx*+1)(6%)
= |9x +lx + 185+ X
= X HI2x
(c) Apply the chain rule directly to the expression f(z) = (322 + 1)2
((x) = 23X+ D) ()
= 12x (3%%+1)
= ax +12x

(d) Are your answers in parts a, b, and ¢ the same? Why or why not?
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Chain Rule

2. Let f(z) and g(z) be two functions. Values of f(x) and f’(z) are given in the table below
and the graph of g(x) is as shown.

T 1 2 3
T Rucall Hoat Hha
%/(|>: L (LUW&*’WW a+ o~
pomt is Hae slope
of Y Fmehn
OL)( 'HM»+ fowd"

(a) Let h(z) = g(f(x)). Find #'(3).
W' () = g (FOR 6O
(D) = 9/ (CeDE(3) =¢' ) = 2 =12

(b) Let k(z) = f(g(z)). Find k'(1).

W O= §/(e0g ()
K (D= E5)e (1> = §'(De/() = S(2)=10

3. The US population on July 1 of 2010 was 309.33 million. The population was 311.59 million
on July 1 of 2011.

(a) Find an exponential model p(t) to fit this data. Let ¢t = 0 on July 1, 2010.

P, = 39.33

- +
PO = 211.89 = 309.3300 P(£)=209.3% (L.av#300)

_ 3.4
“ 209.33

(b) Use your model to estimate the US population on November 1 of 2013.

P('%) = 309,33 (oot 206>° 2 2)6.92%6

(c) Find p/(3). Interpret the meaning of this number, including units.
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P/ (2)= 309.33 (l.007 zou)gg,ﬂ (.00%306)% 2.3 M*\/W



