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Series 1. Numbers and Vectors

Exercise 1.
1. Show thatVx,y ER, 22 + 19> =0 < z=y=0
2. Show thatVx,y e Rz #2 Ny #2 = 2z —ay+ 2y — 2 # 2.
8. Show that n is prime — n =2V n is odd.
Exercise 2.
1. Show by contradiction that Vo € R*, 92*—;” # %
2. Show by induction that Vn >0, 6" + 9 is a multiple of 5.
Exercise 3. In each case, give the smallest set to which the following numbers:

125 7 21 —35 14
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Exercise 4. Which set does the number

(ool

belong to, where n € N*?
Exercise 5.

1. Show that the square of an odd integer is odd.

n(n?+1)
2

2. Verify that when n is a natural number, the number is also a

natural number.
Exercise 6. Solve in R

) (x—2)Bzx—1)>3z—1, 5) |v+12|=]2*-38|,
22 —x+2

2 <1 2z — 11 _
) wr1 =b 6) |2z | < |z -5,
3) 2<|z+1]| <3, 7 3z -4 <1—u,
4) 2z +2|+ |z -5 =9, 8) |z —1|>3.

Exercise 7. .
1. Show that ¥ a,b € RY; (a+vb)? =a+b+2Vab

2. Solve the equation

VAL -2+ V4l + 2 =10
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15/95 3 5 3
Exercise 8. 1. Simplify the number: A = W
2. Solve in R
1)a* =16 2) (x—1)3427 = 0, 3) /3x —4=2 IV -z =z

Exercise 9. Solve in R

1) E(x;1)=—2, 3) E(@)+lz—1 =z,
) E21)=x—1,  4) E(%):S.

Exercise 10. The following families are linearly independent or dependent

1. U=(1,0), V=(21)

2.U=(1,2,3), V=(-1,4,6)

3. U=(1,2-1), V=(1,01), W=(0,01)

4. U=(1,2,-1), V=(,0,1), W=(-1,2,-3)

5. Uy =(2,-2,-1), Up=(1,1,1), Us=(1,23), Us=(2-1,1).
Exercise 11. Show that the vectors U; = (0,1,1),Us = (1,0,1),Us = (1,1,0)
form a basis of R®. Then find the coordinates of the vector V. = (1,1,1) with

respect to this basis.

Exercise 12. 1. Show that the vectors U = (1,2,1), V = (1,9,0), W =
(3,3,4) form a basis of R3.

2. Let Uy = (1,1,4), Uy = (1,3,t), Us = (1,1,t). For what value of t € R
the set of vectors {Uy,Us, Uz} form a basis of R3.
Exercise 13.
1. Leta= (3,4), b= (2,0). Find the vector projection proj,a'
2. Leta=(1,2,3), b= (2, —1,4). Find the vector projection projpa.

Exercise 14.

1. Find the rectangular coordinates (in 2D) of the point (r,0) = (2,%) in
polar coordinates.

2. Find the rectangular coordinates (in 3D) of the point (r,6,z) = (2,%F,1)
i cylindrical coordinates.

3. Find the polar coordinates of the point (x,y) = (—1,1) in rectangular
coordinates (in 2D).

4. Find the cylindrical coordinates of the point (x,y,z) = (1,1,3) in rectan-
gular coordinates (in 3D).

lproj,a: the projection of vector a onto vector b.



