
Quiz 2 key 
 

Part A 
 

 
Dot product: 〈𝑘, 5, −2〉 ⋅ 〈1, 𝑘, 9〉 = 6𝑘 − 18. Set to 0 gives k = 3. Thus, orthogonal when k = 3, acute when k > 3 and 
obtuse when k < 3. 
 

 
 

𝜃 = cos−1 (
〈2,7〉 ⋅ 〈−1,8〉

|𝑢||𝑣|
) = cos−1 (

52

√53√65
) ≈ 23.07° 

 



 
 
Projection = 𝑢⋅𝑣

𝑣⋅𝑣
𝑣 =

64

85
𝑣. 

 

 

𝑢 × 𝑣 = |
𝑖 𝑗 𝑘
2 −1 4

−3 2 1
| = |

−1 4
2 1

| 𝑖 − |
2 4

−3 1
| 𝑗 + |

2 −1
−3 2

| 𝑘 = −9𝑖 − 14𝑗 + 𝑘.   𝐶𝐻𝐸𝐶𝐾 𝐼𝑇! 

 

 
Triangle area = 1

2
√(−9)2 + (−14)2 + (1)2 =

1

2
√278. 

 
 



Part B: 
 

 

 
 
Create vector u from A to B. Vector u is the hypotenuse, project u onto v: 𝑢⋅𝑣

𝑣⋅𝑣
𝑣 =

32

13
〈2,3〉 = 〈

64

13
,

96

13
〉 ≈ 〈4.92, 7.38〉. 

 
(a) The turn occurs at (3+4.92, 1+7.38) = (7.92, 8.38). 

 
(b) Distance in direction of v is the magnitude of the projection, √4.922 + 7.382 ≈ 8.87 𝑢𝑛𝑖𝑡𝑠. 

 
(c) The norm (or opposite) leg is u – projection = 〈7,6〉 − 〈4.92,7.38〉 = 〈2.08, −1.38〉. Thus, the distance is 

√2.082 + (−1.38)2 ≈ 2.5 𝑢𝑛𝑖𝑡𝑠. 



   〈 k , 5 , − 2 〉 ⋅  〈 1 , k , 9 〉 = 6 k − 18


  𝜃 =    cos  − 1 ⁡   (    〈 2 , 7 〉 ⋅  〈 − 1 , 8 〉   | u | | v | ) =    cos  − 1 ⁡   (  52   53  65 ) ≈ 23 . 07 °


    u ⋅ v  v ⋅ v v =  64 85 v


  u × v =  |    i  j  k   2  − 1  4   − 3  2  1 | =  |    − 1  4   2  1 | i −  |    2  4   − 3  1 | j +  |    2  − 1   − 3  2 | k = − 9 i − 14 j + k .       C H E C K   I T !


   1 2     ( − 9 ) 2 +    ( − 14 ) 2 +    ( 1 ) 2 =  1 2  278


    u ⋅ v  v ⋅ v v =  32 13  〈 2 , 3 〉 =  〈  64 13 ,  96 13 〉 ≈  〈 4 . 92 ,   7 . 38 〉


     4 . 92 2 +   7 . 38 2 ≈ 8 . 87   u n i t s


   〈 7 , 6 〉 −  〈 4 . 92 , 7 . 38 〉 =  〈 2 . 08 , − 1 . 38 〉


     2 . 08 2 +    ( − 1 . 38 ) 2 ≈ 2 . 5   u n i t s

