Assignment 1: PHY101 (Summer '23)

1. A vector A has a magnitude 7 and makes an angle 40° with the x-axis and a vector B has a
magnitude 8 and makes an angle of 30° with the x-axis. Find the magnitude and direction of
the vectorsC=A+B,and D=A-B.

2. Given the two vectors 4 = —21 + 37 + 5kand B = 51 +j+ 2k, find (i) A+ §, (ii) a- §, (iii)
A l_'f, and (iv) AXB.

3. In the figure below, let xa=3m, x, = 7m, and x. = -5m. Find the magnitudes and signs of the
displacements dca, dba, dac, and de..

] i | ] ]
Xe 0 Xa xb

Y

- dpg = dp— dy
deg=dc—dy
4. Inthe figure above, a particle passes point a at t, = 4s, point b at t, = 6s, and point ¢ at t. = 9s.
Find the magnitude and direction of the average velocity of the particle between time
intervals (i) ta and ts, (ii) tv to t., and (iii) t to t..

5. Inthe figure below x, = 3m at t; = 4s, X, = 5m at t. = 4.5s, Xy = 4m at ty= 5.3s, and x, = 7m at t,
= 6s. In which direction is the particle moving in the interval (i) tato te, (ii) te to t;, and (iii) ts to
t» ? What is the average velocity in the interval (i) tato te, (ii) t. to ts, (iii) trto tyand (iii) ts to tp?
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A vehicle moving with initial velocity 30m/s accelerates at a rate of 15m/s% How fast will it be
moving after 4s? The driver then slows down at a rate of -30m/s2. How long does it take to
come to a stop? How far did the vehicle travel in the first 3s and in the next 2s?

From the figure below find the displacement between the interval (i) 0 to 2s, 2 to 3s, 3 to 4s,
and 4 to 5s. What is the total displacement from 0 to 5s? What is the total distance covered
from 0 to 5s?
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A stone is thrown straight up with a speed 50m/s. At what height will it be when its speed
becomes 25m/5?

A projectile is fired at an initial speed of 40m/s at an angle of 30° from the horizontal. Att=
1.5s, what is the total speed and what angle does it make with the horizontal? What is its
height and distance along x-axis at t = 1.5s.

For the projectile in the problem above, find the equation of the orbit (y,x).

A particle is doing uniform (constant speed) circular motion. If T is the period of the orbit or
the time after which the motion repeats, show that the magnitude of the centripetal
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acceleration can be givenby a = 7 where R is the radius of the circle.



