
KIX 1001: ENGINEERING MATHEMATICS 1 

Tutorial 4: Vector Algebra II 

1. Two long straight pipes are specified using Cartesian coordinates as follow: 

 

Pipe A: diameter 0.8; axis through points (2,5,3) and (7,10,8). 

Pipe B: diameter 1.0; axis through points (0,6,3) and (-12,0,9). 

 

Explain if the two pipes require realignment to prevent intersection. 

 

2. Determine if the sets of vectors given are parallel or non-parallel. Show your answers: 

 

(i) 𝑎̰ = 〈2,4, −1〉 and 𝑏̰ = 〈−6, −12,3〉 (Ans: Parallel) 

 

(ii) 𝑎̰ = 〈4,10〉 and 𝑏̰ = 〈2, −9〉 (Ans: Not parallel) 

 

3. Find the unit vectors that are perpendicular to the vectors 𝑎̰ and 𝑏 ̰as following: 

 

(i) 𝑎̰ = 〈2,4,5〉, 𝑏̰ = 〈1,2, −2〉 (Ans : 〈
−2

√5
,

−1

√5
, 0〉) 

 

(ii) 𝑎̰ = 〈2,4, −4〉, 𝑏̰ = 〈1,2, −2〉 (Ans: Show that it doesn’t exist) 

 

 

4. Find the distance from 𝑃 = (−3,7,4) to the line l with vector equation; (Ans: 
3√323

5
 ) 

 

𝒓 = (
2

−2
−3

) + 𝜆 (
4

−5
3

). 

 

5. Calculate the distance between the lines l and m having vector equations 𝒓 = 𝒂 + 𝜆𝒖 and 

𝒓 = 𝒃 + 𝜇𝒗 respectively, where; (Ans: 
3√6

2
 ) 

 

      𝒂 = (
0
4

−1
), 𝒖 = (

1
−3
−2

), 𝒃 = (
2

−1
0

) and 𝒗 = (
−3
1
2

). 

 

6. Find the following equation of line for the line L passing through the point 𝑃(3,1, −2) and 

𝑄(−2,7, −4). 

 

(i) Vector equation (Ans: 𝑟 = 〈3,1, −2〉 + 𝑡〈−5,6, −2〉 

(ii) Parametric equation (Ans: 𝑥 = 3 − 5𝑡, 𝑦 = 1 + 6𝑡, 𝑧 = −2 − 2𝑡 ) 

(iii)Cartesian equation (Ans: 
𝑥−3

−5
=

𝑦−1

6
=

𝑧+2

−2
 ) 



 

7. Find the Cartesian equation of plane contains the point (1,2,-1) and perpendicular to the 

intersecting line of the planes and 2𝑥 + 𝑦 + 𝑧 = 2 and 𝑥 + 2𝑦 + 𝑧 = 3. (Ans: −𝑥 − 𝑦 +

3𝑧 = −6) 

 

8. Find the Cartesian equation of plane contains the line 𝐿1: 𝒓𝟏 = 𝒂 + 𝑡𝒖 = 〈1, −3,4〉 +
〈2,1,1〉𝑡 and parallel to the line 𝐿2: 𝒓𝟐 = 𝒃 + 𝑠𝒗 = 〈0,0,0〉 + 〈1,2,3〉𝑠. Then, proof that 

the plane is parallel to line 𝐿2? (Ans: 𝑥 − 5𝑦 + 3𝑧 = 28) 

  

9.  Find the Cartesian equation of plane contains the line L1: 𝒓𝟏 = 𝒂 + 𝑡𝒖 = 〈−2,3,4〉 +
〈1,2, −1〉𝑡 and line L2: 𝒓𝟐 = 𝒃 + 𝑠𝒗 = 〈3,4,0〉 + 〈−1, −2,1〉𝑠. (Ans: 7𝑥 + 𝑦 + 9𝑧 = 25) 

 

10.  Let 𝑎̰ = 〈1, −2, −3〉, 𝑏̰ = 〈2,1, −1〉 and 𝑐̰ = 〈1,3, −2〉. Find 

 

(i) 𝑎̰ ∙ 𝑏̰(𝑎̰ × 𝑏̰) (Ans : 39𝒊 − 3𝒋 + 15𝒌) 

 

(ii) (𝑎̰ + 𝑏̰) × 𝑐̰ (Ans : 〈27,1,5〉) 

 

11. Determine the shortest distance between the 3D skew lines where; (Ans: 
11

√11
) 

 

𝐿𝑎: 𝑟𝑎 = 4𝒊 + 2𝒋 − 6𝒌 + 𝑡(2𝒊 − 𝒋 − 𝒌) 

 

𝐿𝑏: 𝑟𝑏 = 𝒊 − 3𝒋 − 3𝒌 + 𝑡(𝒊 − 2𝒋 − 𝒌) 

 

 

 

  

 

 
 


