Course 141: MECHANICS
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1. Given @ = 3i+J, b= —i+ 6] 4 2k, ¢ = Ti — k (in meters).

(bx &)
(@-&) —¢(a-b).

(a) Calculate @ x b, b x &, @
(b) Verify that @ x (Z; X ) =

2. A particle position at time ¢ (in sec.) is given by

7(t) = it + jsint + kcost (in meters).

(a
(b

) Sketch the particle’s trajectory.
)

(c) What is the particle’s speed v = |¥/]?
)
)

Sketch the particle’s velocity .

(d) How far does the particle travel between ¢t = 0 and ¢ = 2 sec. along its trajectory?

(e) What is the particle’s acceleration @ at t = 07

3. A particle is moving such that its position vector at time ¢ is 77 = (613 — 4t)i +

(t2 — 2t) 7 + 3k meters, a second particle is moving such taht its position vector is
y = 1% — (813 + 6t); + tk meters.

(a) Obtain the relative position vector 7, of particle 2 with respect to particle 1.
Write down the relative velocity ¢ and relative acceleration @ at tine t.

(b) Find the component of relative velocity, ' along the direction ¢ = 47 — 37 at
t = 2 seconds.

. Recall: The amount of work, dWW, done by a force Fona particle whose change in
position is dr is defined as (in Joules)

dW = F . dF

Suppose F=2+ J— 3k Newtons, the particle’s initial position is 7 = i + 27 + k
meters, and its final position is 7 = i — k meters. Find the work done by F.

. For the force F = y% + J calculate the work done over the two path I and II shown
below.



