
BUSINESS MATHEMATICS MA1103 TUTORIAL 

Week IV: Application of Derivatives 

 

1. Use the given graph of 𝑓 to find the following 

a. The open interval on which 𝑓′ is positive.  

b. The open interval on which  𝑓′ is negative. 

c. Sketch a possible graph of 𝑓′. 

 

 

2. Use the graph of 𝑓 in Problem 1 to find: 

a. The open interval on which  𝑓′′ is positive. 

b. The open interval on which 𝑓′′ is negative. 

 

3. The graph of the first derivative 𝑓′ of a function 𝑓 is 

shown.  

 
a. Find the open interval on which 𝑓 is increasing.  

b. Find the open interval on which  𝑓 is decreasing. 

c. Find the open interval on which  𝑓′′ is positive. 

d. Find the open interval on which 𝑓′′ is negative. 

e. Sketch a possible graph of 𝑦 = 𝑓(𝑥) 

 

4. Determine from the graph the relative maxima and 

the relative minima of 𝑓. 

 

 

 

 

 

 

Use the following function to answer Problem 5 – 9. 

a. 𝑓(𝑥) = 𝑥2 − 6𝑥, 

b. 𝑔(𝑦) = 𝑦 + 𝑦2 − 𝑦3, 

c. ℎ(𝑡) = 𝑡3 + 𝑡4, 

5. Find the intervals on which the given function is 

increasing or decreasing. 

 

6. Find the intervals on which the given function is 

concave upward or concave downward. 

 

7. Find all critical point and inflection point of the 

given function. 

 

8. Determine whether the critical points obtained in 

problem 7 is a relative minimum, maximum, or 

neither. 

 

9. Sketch the graph of the function. 

 

10. Sketch the graph of a continuous function that has all 

of the following properties: 

a. 𝑓′(𝑥) > 0 at −3 < 𝑥 < −1, and 𝑥 > 2, 

b. 𝑓′(𝑥) < 0 at −1 < 𝑥 < 2, 

c. 𝑓′′(𝑥) < 0 at −3 < 𝑥 < −1, −1 < 𝑥 < 2, and 

𝑥 > 2, 

d. 𝑓(−1) = 4 and 𝑓(2) = −1. 

 

11. Sketch the graph of a function that has all of the 

following properties: 

a. The graph has discontinuities at 𝑥 = −1 and 

𝑥 = 3 

b. 𝑓′(𝑥) > 0 when 𝑥 < 1, 𝑥 ≠ −1 

c. 𝑓′(𝑥) < 0 when 𝑥 > 1, 𝑥 ≠ 3 

d. 𝑓′′(𝑥) > 0 for 𝑥 < −1 and 𝑥 > 3 

e. 𝑓′′(𝑥) < 0 for −1 < 𝑥 < 3 

f. 𝑓(0) = 𝑓(2) = 0, 𝑓(1) = 3. 

 

12. Find the vertical and horizontal asymptote in the 

given graph 

 

 

 

 

 

 

 

 

 

 

 



13. Find all vertical and horizontal asymptotes of the 

graph of the given function: 

a. 𝑓(𝑥) =
𝑥3

4−𝑥2, 

b. 𝑔(𝑥) =
𝑥2+2

𝑥2+1
, 

c. 𝑓(𝑡) =
1

𝑥
−

1

𝑥−1
, 

d. 𝑔(𝑡) =
1

𝑥
− √𝑥 . 

 

14. Sketch all given function in Problem 13. 

 

15. The total cost of producing 𝑥 units of a certain 

commodity is given by 𝐶(𝑥) = √5𝑥 + 2 + 3. 

Sketch the cost curve and find the marginal cost. 

Does marginal cost increase or decrease with 

increasing production. 

 

16. During a nationwide program to immunize the 

population against a new strain of influenza, public 

health officials determined that the cost of 

inoculating 𝑥% of the susceptible population would 

be approximately 

𝐶(𝑥) =
1.7𝑥

100−𝑥
 million dollars. 

a. Sketch the graph of the cost function C(x). 

b. Suppose 40 million dollars are available for 

providing immunization. What percentage of 

the susceptible population will not be 

inoculated? 

 

17. The cost of producing 𝑥 unit of a commodity per 

week is 𝐶(𝑥) = 0.3𝑥3 − 5𝑥2 + 28𝑥 + 200. 

a. Find the marginal cost and sketch its graph 

along with the graph of 𝐶(𝑥) on the same 

coordinate plane. 

b. Find all value of 𝑥 where 𝐶′′(𝑥) = 0. How are 

these levels of production related to the graph 

of the marginal cost?  

18. A poll commissioned by a politician estimates that 

𝑡 days after she comes out in favor of a 

controversial bill, the percentage of her 

constituency (those who support her at the time she 

declares her position on the bill) that still supports 

her is given by 

𝑆(𝑡) =
100(𝑡2 − 3𝑡 + 25)

𝑡2 + 7𝑡 + 25
. 

The vote is to be taken 10 days after she announces 

her position. 

a. Sketch the graph of S(t) for 0 ≤ 𝑡 ≤ 10. 

b. When is her support at its lowest level? What 

is her minimum support level? 

c. The derivative of 𝑆(𝑡) may be thought of as an 

approval rate. Is her approval rate positive or 

negative when the vote is taken? Interpret your 

results. 

 

19. A business manager determines that t months after 

production begins on a new product, the number of 

units produced will be P million per month, where 

𝑃(𝑡) =
𝑡

(𝑡 + 1)2. 

a. Find 𝑃′(𝑡) and 𝑃′′(𝑡). 

b. Sketch the graph of 𝑃(𝑡). 

c. What happens to production in the long run (as 

𝑡 → ∞)? 

 

20. A company estimates that if x thousand dollars are 

spent on the marketing of a certain product, then 

Q(x) thousand units of the product will be sold, 

where 

𝑄(𝑥) =
7𝑥

27 + 𝑥2 

a. Sketch the graph of the sales function 

Q(x). 

b. For what marketing expenditure x are 

sales maximized? What is the maximum 

sales level? 

 

 


