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1. Find the derivatives of the given functions.

(a) f(x) = (3x2 + 6)(2x − 1
4)

Solution. f ′(x) = 6x(2x − 1
4) + 2(3x2 + 6)

(b) f(x) = (2 − x − 3x3)(7 + x5)
Solution. f ′(x) = (−1 − 9x2)(7 + x5) + (2 − x − 3x3)(5x4)

(c) y = 1
5x−3

Solution. y′ = −5
(5x−3)2

(d) f(x) =
(

1
x + 1

x2

)
(3x3 + 27)

Solution. f(x) may be rewritten as (x−1 + x−2)(3x3 + 27).
Then f ′(x) = (−x−2 − 2x−3)(3x3 + 27) + (x−1 + x−2)(9x2).

(e) y = 3√
x+2

Solution. y′ = −3( 1
2
x−1/2)

(
√

x+2)2

(f) x = 3t
2t+1

Solution. x′ = (2t+1)3−3t(2)
(2t+1)2

(g) g(x) =
(

3x+2
x

)
(x−5 + 1)

Solution. g(x) may be rewritten as g(x) = (3 + 2x−1)(x−5 + 1).
Then g′(x) = (−2x−2)(x−5 + 1) + (3 + 2x−1)(−5x−6).

(h) y = (t3 − 7t2 + 1)et

Solution. y′ = (3t2 − 14t)et + (t3 − 7t2 + 1)et.

(i) y = t+1
2t

Solution. y′ = 2t−(t+1)(ln 2)2t

22t

(j) g(r) = r · 2r

Solution. g′(r) = 2r + r(ln 2)2r

1



2. Suppose f and g are differentiable functions with the values shown in the following
table. For each of the following functions h, find h′(2).

x f(x) g(x) f ′(x) g′(x)
2 3 4 5 -2

(a) h(x) = f(x) + g(x)
Solution. h′(2) = f ′(2) + g′(2) = 5 − 2 = 3

(b) h(x) = f(x)g(x)
Solution. h′(2) = f ′(2)g(2) + f(2)g′(2) = 5 · 4 + 3 · (−2) = 14

(c) h(x) = f(x)
g(x)

Solution. h′(2) = g(2)f ′(2)−f(2)g′(2)
g(2)2

= 4·5−3·(−2)
42 = 13
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