




































































Math 100:V02 – WORKSHEET 4
CALCULATING DERIVATIVES

1. Definition of the derivative
Definition. f (a + h) ⇡ f (a) + f 0(a)h (or f 0(a) =
limh!0

f(a+h)�f(a)
h )

(1) Find f 0(a) if
(a) f (x) = x2, a = 3.

(b) f (x) = 1
x, any a.
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(a) f (x) = x3 � 2x, any a (you may use (a + h)3 =
a3 + 3a2h + 3ah2 + h3).

(2) Express the limits as derivatives: limh!0
cos(5+h)�cos 5

h ,
limx!0

sin x
x
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2. The tangent line
(4) (Final, 2015) Find the equation of the line tangent

to the function f (x) =
p
x at (4, 2).

(5) (Final 2015) The line y = 4x + 2 is tangent at x =
1 to which function: x3 + 2x2 + 3x, x2 + 3x + 2,
2
p
x + 3 + 2, x3 + x2 � x, x3 + x + 2, none of the

above?
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(6) Find the lines of slope 3 tangent to the curve y =
x3 + 4x2 � 8x + 3.

(7) The line y = 5x + B is tangent to the curve y =
x3 + 2x. What is B?
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3. Linear approximation
Definition. f (a + h) ⇡ f (a) + f 0(a)h
(8) Estimate

(a) ?
p
1.2

(b) ? (Final, 2015)
p
8
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(c) ? (Final, 2016) (26)1/3

4. Arithmetic of derivatives
(2) Differentiate

(a) ? f (x) = 6x⇡ + 2xe � x7/2

(b) ? (Final, 2016) g(x) = x2ex (and then also xaex)
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