
An open rectangular box is made by cutting equal integer lengths from each corner of a 12 cm by 15 cm rectangular 
piece of cardboard, then folding up the sides. Find the length of the square that must be cut from each corner so 
the box has a volume of 162 𝑐𝑚ଷ. And find length to cut for Max Volume and find Max Volume.

Potential Factors: The factors of 81:  ±27, ±9, ±3, ±1

We need to reject 6 and greater so we don't get 
negatives lengths. 

𝑥

𝑥
15 − 2𝑥

𝑥

𝑥

12 − 2𝑥

𝐶ℎ𝑒𝑐𝑘: 𝑥 = 1, 3

𝑉𝑜𝑙𝑢𝑚𝑒 = 𝑙𝑒𝑛𝑔𝑡ℎ × 𝑤𝑖𝑑𝑡ℎ × ℎ𝑒𝑖𝑔ℎ𝑡
            𝑉 = (12 − 2𝑥)(15 − 2𝑥)𝑥
        162 = (12 − 2𝑥)(15 − 2𝑥)(𝑥)
        162 = 180𝑥 − 54𝑥ଶ + 4𝑥ଷ

             0 = 4𝑥ଷ − 54𝑥ଶ + 180𝑥 − 162
             0 = 2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81

𝑓(𝑥) = 2𝑥ଷ − 27𝑥ଶ + 90𝑥 − 81
𝑓(3) = 2(3)ଷ−27(3)ଶ + 90(3) − 81
𝑓(3) = 54 − 243 + 270 − 81             = 0

3           2      − 27         90      − 81

                     6     − 63            81

2         − 21          27              0

2𝑥ଶ − 21𝑥 + 27 ∴ 𝑥 = 3 𝑐𝑚  

𝑺𝒐𝒍𝒗𝒆 𝒃𝒚 𝒊𝒏𝒔𝒑𝒆𝒄𝒕𝒊𝒐𝒏:

𝑙𝑒𝑡 𝑥 = 𝑙𝑒𝑛𝑔𝑡ℎ 𝑡𝑜 𝑐𝑢𝑡

2𝑥ଶ − 21𝑥 + 27
(2𝑥 − 3)(𝑥 − 9)

𝑥 = 1.5 𝑥 = 9

𝑉 = (12 − 2𝑥)(15 − 2𝑥)𝑥

Max: (2.2,177.2)

𝐷𝑜𝑚𝑎𝑖𝑛:  𝑥 > 0, 𝑥 𝑐𝑎𝑛𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒!
                   𝑥 < 6, 𝐶𝑎𝑛𝑡 𝑐𝑢𝑡 2 6ᇱ𝑠 𝑜𝑓𝑓 𝑎 12!

15 − 2𝑥
12 − 2𝑥

𝑥

𝑣 = 𝑙𝑤ℎ

𝑙 = 15 − 2𝑥
𝑙 = 15 − 2(3)
𝑙 = 9

𝑉 = 𝑙𝑤ℎ
𝑉 = 9 × 6 × 3
𝑉 = 162 𝑐𝑚ଶ

ℎ = 𝑥
ℎ = 3

𝑤 = 12 − 2𝑥
𝑤 = 12 − 2(3)
𝑤 = 6

𝑥 = 2.2 𝑐𝑚 𝑀𝑎𝑥 𝑉 = 177.2 𝑐𝑚ଶ

Reject non-integers

𝐶ℎ𝑒𝑐𝑘 𝐴𝑛𝑠𝑤𝑒𝑟

12

15

2nd Calc Max

𝑥 < 6
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