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1) Find f ′(x) if

a) f(x) =
2x5 + 5x2 + 2

√
x− 1

x
.

f ′(x) = 8x3 + 5− x−3/2 + x−2

b) f(x) = (x2 − 5)(3x4 − 2x2)

f ′(x) = 2x(3x4 − 2x2) + (x2 − 5)(12x3 − 4x)

c) f(x) = (3x3 − 5x)
4

f ′(x) = 4(3x3 − 5x)
3
(9x2 − 5)

d) f(x) =
x2 − 3x

2x + 1

f ′(x) =
2x2 + 2x− 3

(2x + 1)2



2) Find f ′(x) if

a) f(x) = e2x
4+5x2√

x.

f ′(x) = e2x
4+5x2

(8x3 + 10x)
√
x +

1

2
e2x

4+5x2

x−1/2

b) f(x) = ln(7x3 − 2x)

f ′(x) =
21x2 − 2

7x3 − 2x

c) f(x) = 4x
√
x2 − 1

f ′(x) = 4x ln 4 (x2 − 1)
1/2

+ 4x x (x2 − 1)
−1/2

d) f(x) =
lnx

x2

f ′(x) =
1− 2 lnx

x3



3) a) Find the equation of the tangent line to the graph of f(x) = x2 − 1

x− 1
at the

point (2, 3).

Solution:

f ′(x) = 2x +
1

(x− 1)2

mtan = f ′(2) = 5

Equation of tangent line: y = 5x− 7

b) If x3y2 − 4y2 + 3x3 = 2y − x− 12 is given, evaluate y′(x) at the point (1, 2).

Solution:

Differentiate both parts of the equation:

3x2y2 + 2x3yy′ − 8yy′ + 9x2 = 2y′ − 1

At the point (1, 2): y′ =
11

7



4) Draw a graph of f(x) = 2x3 − 6x2 − 18x + 2 showing all significant features. That is,

a) Find f ′ and f ′′.
b) Draw a table showing the signs of f ′ and f ′′ and find local extrema and inflection
points. (If any)
c) Sketch the graph.

Solution:

f ′(x) = 6x2 − 12x− 18

f ′′(x) = 12x− 12

-1 1 3
f ′ + - - +
f ′′ - - + +

f has an local max. at x = −1, local min. at x = 3 and inflection point at x = 1.

y-int.:(0, 2)



5) a)The total revenue from the sales of a certain product are given by

R(q) = 1 +
q2 + 50

q
+ (q − 49)3.

Find the marginal revenue when q = 50.

Solution:

Marginal revenue= R′(q) = 1− 50

q2
+ 3(q − 49)2

At q = 50 : R′(50) =
199

50

b) Find two numbers such that 2x + y = 8 and x2 − y is a minimum.

Solution:

y = 8− 2x⇒ f(x) = x2 − (8− 2x) = x2 + 2x− 8

f ′(x) = 2x + 2 = 0⇒ x = −1

Since f ′′(x) = 2 > 0, x = −1 is a minimum.


