
  

 

Tissemsilt University   
Faculty of Science and Technology  
UEF: Mathematics 1 

 
 
 

License I (SM)
Semester 1 

Tutorials

          Tutorial N° 2

Exercise 1. Let

u⃗ =

⎛⎝ 1
2
−1

⎞⎠ , v⃗ =

⎛⎝0
1
3

⎞⎠ , w⃗ =

⎛⎝−2
1
4

⎞⎠ .

Compute: u⃗+ v⃗, u⃗− v⃗, 3w⃗, and − 1
2
w⃗.

Exercise 2. Let

Compute: a⃗ · b⃗ and the angle θ between a⃗ and b⃗. Compute u⃗× v⃗.

a⃗ =

⎛⎝ 4
−2
4

⎞⎠ .

1. Compute its norm ∥a⃗∥.

2. Find the unit vector u⃗a in the same direction.

Exercise 4. Let

p⃗ =

⎛⎝ 1
2
−1

⎞⎠ , q⃗ =

⎛⎝ 2
−1
0

⎞⎠ .

Check whether p⃗ and q⃗ are orthogonal.

Exercise 5. Let

u⃗ =

⎛⎝3
1
2

⎞⎠ , v⃗ =

⎛⎝1
1
1

⎞⎠ .

Calculate the projection of u⃗ onto v⃗.

Exercise 3. Let

a⃗ =

⎛⎝ 2
−1
3

⎞⎠ , b⃗ =

⎛⎝ 1
4
−2

⎞⎠ , u⃗ =

⎛⎝1
2
3

⎞⎠ , v⃗ =

⎛⎝4
5
6

⎞⎠ .



Solution to Exercise 1
Let

u⃗ =

⎛⎝ 1
2
−1

⎞⎠ , v⃗ =

⎛⎝0
1
3

⎞⎠ , w⃗ =

⎛⎝−2
1
4

⎞⎠ .

u⃗+ v⃗ =

⎛⎝1
3
2

⎞⎠ , u⃗− v⃗ =

⎛⎝ 1
1
−4

⎞⎠ ,

3w⃗ =

⎛⎝−6
3
12

⎞⎠ , −1

2
w⃗ =

⎛⎝ 1
−1

2

−2

⎞⎠ .

Solution to Exercise 2
Let

a⃗ =

⎛⎝ 2
−1
3

⎞⎠ , b⃗ =

⎛⎝ 1
4
−2

⎞⎠ , u⃗ =

⎛⎝1
2
3

⎞⎠ , v⃗ =

⎛⎝4
5
6

⎞⎠ .

a⃗ · b⃗ = 2(1) + (−1)(4) + 3(−2) = 2− 4− 6 = −8.

∥a⃗∥ =
√︁

22 + (−1)2 + 32 =
√
4 + 1 + 9 =

√
14,

∥⃗b∥ =
√︁

12 + 42 + (−2)2 =
√
1 + 16 + 4 =

√
21.

cos θ =
a⃗ · b⃗

∥a⃗∥∥⃗b∥
=

−8√
14
√
21

= − 8√
294

.

Hence
θ = arccos

(︃
− 8√

294

)︃
≈ 118.9◦.

u⃗× v⃗ =

⎛⎝u2v3 − u3v2
u3v1 − u1v3
u1v2 − u2v1

⎞⎠ =

⎛⎝2(6)− 3(5)
3(4)− 1(6)
1(5)− 2(4)

⎞⎠ =

⎛⎝12− 15
12− 6
5− 8

⎞⎠ =

⎛⎝−3
6
−3

⎞⎠ .



Solution to Exercise 3
∥a⃗∥ =

√︁
42 + (−2)2 + 42 =

√
16 + 4 + 16 =

√
36 = 6.

u⃗a =
1

∥a⃗∥
a⃗ =

1

6

⎛⎝ 4
−2
4

⎞⎠ =

⎛⎝ 2
3

−1
3

2
3

⎞⎠ .

Solution to Exercise 4
p⃗ · q⃗ = 1(2) + 2(−1) + (−1)(0) = 2− 2 + 0 = 0.

Hence p⃗ ⊥ q⃗.

Solution to Exercise 5
u⃗ · v⃗ = 3(1) + 1(1) + 2(1) = 6,

∥v⃗∥2 = 12 + 12 + 12 = 3.

Thus

projv⃗ u⃗ =
u⃗ · v⃗
∥v⃗∥2

v⃗ =
6

3

⎛⎝1
1
1

⎞⎠ = 2v⃗
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