oo Physics Problem Sheet 1
Universidad Biomedical Engineering _ .
Rey Juan Carlos | Course 2020 - 2021 Dimensions and Vectors

1. Consider the equation v = %-zxt 2. The dimensions of variables x, v and ¢ are [x] = L, [v] = LT and [f] = T. Find

the dimensions of z variable for making the equation self-consistent? Ans: [z] = T~}

2. An object is linearly moving with an acceleration a(t)=aq, ¢+ a, €’ +a, sen(w t) . Determine the dimensions for
a0, a1, a2, Y and o. Ans.: [ag] = LT 2 ; [a/] = [a2] = LT, [y] = [w] =T

3. Given the following expressions [a] = L/T?, [v] = L/T, [x] = L and [t] = T, Find the one with the wrong
2

. . X %
dimensions a) v2 =2ax,b) v=at ;c) v=2+at? ;d) x=—  Anms..c
t a

4. Given the vectors in the figure, Find: Y
a) Their geometric addition. 90°
b) The components of each vector in the given reference frame.
¢) The components of the sum vector. 30°
d) The angle between the sum vector and the largest vector.

6
Ans.: b) (6,0), (5v/3/2,5/2), (-2,23):0) (4+5£ sz) d) 35,56°

A 4

5. Given the points P (-1, 0, 2) and Q (2, -3, - 5), Find: a) the vector T = @ ; b) the unit vector parallel to i, ; c)
the angle between vector T and each coordinate axis.

Ans:a) T=(-3,3,7);b) U, =

111,5° v, = 68,5 v, = 31,1°

rrr"”x =3 vl /x

6. The vector a in the figure has length of 10 units. Determine the coordinates of this
vector: a) respect to XY axes; b) respect to XY’ axes. 40

Ans: a) a_ =53, a,=5;b)a,=77; a,=6,4. 30 x

7. Given the following vectors: a=—i+ 3 +4k, b=-3i+ ] —7k and c=4i+ 73 +6k , Find:

a)a+b, c-a, a-b, axb,a-(bxc)
b) The angle between a and b.
Ans: a) (-4, 2,-3), (5, 6, 2),; -24, (-11,-19, 2); -165; b) 137,43°
8. Given the vector a=5t -1 +t- 3 —t>-k, Find % and leﬁ dt
t

Ans: d——10t1+] 3 kj ddi=27 + E]—EE
dt 3 27 4

9. Find a unit vector on the plane OYZ and perpendicular to vector ¥ =27 + j — 3k Ans.: (3] + k )/ J10

10. Determine and Justify if each of the following propositions is true or false:
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