
12.5 

1. 𝑥 + 3𝑦 + 2𝑧 = 3 

5. 𝑥 = 3 

9. 𝑥 + 𝑦 + 𝑧 = 0 

11. b, d 

13. (9,−4,−11) 

15. (3,−8,11) 

17. P = (2,−1,4), Q = (1,1,1), R = (3,1,−2) 

  𝑃𝑄⃗⃗⃗⃗  ⃗ = (−1,2,−3) 𝑃𝑅⃗⃗⃗⃗  ⃗ = (1,2,−6) 𝑃𝑄⃗⃗⃗⃗  ⃗ × 𝑃𝑅⃗⃗⃗⃗  ⃗ =
𝑖 𝑗 𝑘

−1 2 −3
1 2 −6

= −6𝑖 − 9𝑗 − 4𝑘 = (−6,−9,−4) 

  𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑖𝑠 − 6 ∗ (𝑥 − 1) − 9 ∗ (𝑦 − 1) − 4 ∗ (𝑧 − 1) = 0 

19. 𝑃 = (1,0,0) 𝑄 = (0,1,1) 𝑅 = (2,0,1) 

   𝑃𝑄⃗⃗⃗⃗  ⃗ = (−1,1,1) 𝑃𝑅⃗⃗⃗⃗  ⃗ = (1,0,1) 𝑃𝑄⃗⃗⃗⃗  ⃗ × 𝑃𝑅⃗⃗⃗⃗  ⃗ =
𝑖 𝑗 𝑘

−1 1 1
1 0 1

= 𝑖 + 2𝑗 − 𝑘 = (1,2,−1) 

   𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛𝑒 𝑖𝑠 (𝑥 − 1) + 2𝑦 − 𝑧 = 0 

25. (𝑥 + 2) + (𝑧 − 5) = 0, 𝑦 ∈ 𝑅 

31.  

 

 

 

 

 

 

 

 

53. 𝑡ℎ𝑒 𝑛𝑜𝑟𝑚𝑎𝑙 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑥𝑧 − 𝑝𝑙𝑎𝑛𝑒 𝑖𝑠 𝑛1 = (0,1,0)  

   𝑤𝑒 𝑎𝑠𝑠𝑢𝑚𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑜𝑡ℎ𝑒𝑟 𝑝𝑙𝑎𝑛𝑒 𝑖𝑠 𝑎 ∗ 𝑥 + 𝑏 ∗ 𝑦 + 𝑐 ∗ 𝑧 = 𝛼 

   𝑎𝑛𝑑 𝑡ℎ𝑒 𝑛𝑜𝑟𝑚𝑎𝑙 𝑣𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑙𝑎𝑛 𝑖𝑠 𝑛2 = (𝑎, 𝑏, 𝑐) 

   𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡 𝑜𝑓 𝑛1 × 𝑛2 =
𝑖 𝑗 𝑘
0 1 0
𝑎 𝑏 𝑐

= 𝑐 ∗ 𝑖 − 𝑎 ∗ 𝑘 𝑎𝑛𝑑 𝑤𝑒 𝑐𝑎𝑛 𝑘𝑛𝑜𝑤 {
𝑎 = −2
𝑐 = 3

  

   So, the equation of planes is: 

 (−2) ∗ (𝑥 − 1) + 𝑏 ∗ 𝑦 + 3 ∗ (𝑧 − 1) = 0, 𝑏 𝑐𝑜𝑢𝑙𝑑 𝑏𝑒 𝑎𝑛𝑦 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 


