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EXAMPLE 1

• Suppose that 𝑦 = 4𝑥2 − 3 2𝑥5 + 𝑥

• Find 𝑑𝑦
𝑑𝑥

• Solution
• Let 𝑢 = 4𝑥2 − 3 and 2𝑥5 + 𝑥 = 𝑣. Then 𝑦 = 𝑢𝑣

• So, use product rule: 𝑦 = 𝑢𝑣 ⟹ 𝑑𝑦
𝑑𝑥

= 𝑢 𝑑𝑣
𝑑𝑥
+ 𝑣 𝑑𝑢

𝑑𝑥

• 𝑑𝑢
𝑑𝑥

= 8𝑥, 𝑑𝑣
𝑑𝑥

= 10𝑥4 + 1
𝑑𝑦
𝑑𝑥

= 4𝑥2 − 3 × 10𝑥4 + 1 + 2𝑥5 + 𝑥 × 8𝑥

∴
𝑑𝑦
𝑑𝑥

= 4𝑥2 − 3 10𝑥4 + 1 + 8𝑥 2𝑥5 + 𝑥
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MARGINAL REVENUE and MARGINAL COST, MC

• Recall that total revenue is 𝑅 = 𝑝𝑞.
• We often have to multiply demand curve/function by 𝑝 (alternatively, multiply inverse demand

curve/function by 𝑞) to obtain total revenue function
• MR = change in total revenue due to (one-unit/small) change in output/sales, i.e. extra
• Revenue from sale of extra item

• MR = 𝑑𝑅
𝑑𝑞

• For perfectly competitive firm, 𝑀𝑅 = 𝑝
• Recall that total cost is 𝑇𝐶 = 𝑓(𝑞)
• Note that total costs are equal to total fixed costs plus total variable costs, i.e. 𝐶 = 𝑇𝐹𝐶 + 𝑇𝑉𝐶
• Only 𝑇𝑉𝐶 varies with 𝑞
• MC = change in total cost due to (one-unit/small) change in output/production, i.e. extra cost

associated with production of extra item

• 𝑀𝐶 = 𝑑𝐶
𝑑𝑞

→ 𝑀𝐶 = 𝑑𝑇𝑉𝐶
𝑑𝑞
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