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Problem 1.

Given three vectors /T, B , C. Their magnitudes are given in arbitrary units.
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(a) Give the resultant vector in terms of components.

Resultant vector is d = [Id} = ff+ B + C= [

rTA+2TB +xc}
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(b) Give the resultant vector in terms of magnitude.

HJH =/ (za)* + (ya)°

(c) Give the angle with the +x axis.

Angle between x axis = 6 = arctan (yCl)
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(d) Determine the magnitude of A — C, show that it’s the same as C — A.
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V(za—20)? + (ya —yo)® = V(zo — wa)? + (yo —ya)? = HC_: B A’H

(¢) Determine the magnitude of 24 — 4B + 2C.

HQ/T— 4B + QC_:H = \/(2117,4 —4xp + 23:@)2 + (2ya —4yp + 2yc)2

(f) Determine the magnitude of A — B — C
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A-B-C :\/(wA—a:B—mc)Q-f—(yA—yB—yO)Q




Problem 2.

A projectile is shot from the edge of a cliff 115m above ground level with an initial speed of 65.0ms at an
angle of 35.0° with the horizontal.

(a) Determine the time taken by the projectile to hit point P at ground level.
Since the projectile goes upwards and then downwards, we can split the displacement into two parts,
from where the projectile is shot to where it reaches the same level (¢1), and where the projectile
falls from that level to the ground (¢2).
At starting point the velocity is vg, while at the topmost point it is 0, because of a constant acceler-
ation of g downwards.
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Because of symmetry t1 = 2 - ty, = 7.6s

t3 9.8 - t2
S = vgsin(a)ts + % — 115 = 65sin(35.0°)t2 + 2

- 4.9t%—|—37.3t2—115:0andt2>0 = tyg =248 = t=11+12=24+76=10s

(b) Determine the distance X of point P from the base of the vertical cliff. At the instant just before
the projectile hits point P.

Uyertical = constant = S = ypcosa -t = 65.0cos(35.0°) - 10 = 532m
(c¢) Find the horizontal and the vertical components of its velocity.

Uyertical = Vovertical T gt2 = 655in(35.0°) +9.8-2.4 = 61m/s

Vhorizontal = constant = 65.0 cos(35.0°) = 53m/s

(d) Find the magnitude of the velocity.

v= \/vzertical + vl?lorizontal = 612 + 532 = 81m/s

(e) Find the angle made by the velocity vector with the horizontal.

rti 61 o
© = arctan <Uvetcal> = arctan <53> =49.0

Uhorizontal

(f) Find the maximum height above the cliff top reached by the projectile.

gtep 9.8 - 3.82

H = h+vpsinaty, — = 65sin(35.0°)3.8 — — = 186




Problem 3.

A fire hose held near the ground shoots water at a speed of 10m/s.

(a) At what angle(s) should the nozzle point in order that the water land 5 m away.

in(@ 2sin(26
oo 08O s = vpcos(0)t = voszz()
1 1 8-
0 = 5 sin ('i?) = 5 sin (918025> = 0; = 14.7° and 0y = 75.3°

(b) Why are there two different angles?
The maximum distance an object can travel is when it is thrown at a 45° angle. From angles 0° to
45° the distance increases, while from 45° to 90° it decreases, which is why we have two angles in
those two intervals.

(c) Sketch the two trajectories.
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