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1 By algebraic manipulation of the first two kinematic equations for one-dimensional motion:
a) v =v +at b) X, :x’_+vi7‘+% a7"2
Obtain the other two kinematic equations:
2 2
c)ve - v; =2a(xs- x;) dxe- x; = 3(ve+v)t
SOLUTION:
(V/’ - Vz')

Dv, =v,+at=t=—

a

2

2)xf =X +V (v'/;v")+%a (vf;v,.)z =X, =X =vl.(v/a_v")+%a(vf2 —2v,.vf +vi2):

= 2a(x, -x,) = 2v,.(vf - v[)+ (vf2 =2vy, + v} ):> 2a(x; =x)=2vy, = 2vy, + vf2 -2vy, + v = 2a(x, -x) = vf2 -v}

b, -v.) |

Dy, =v, +at=t=

a
(v, -v.)
Dx, =x,+vi+ Va ! Yt x,=x4vi+ Vv v k= x =x vvis Vv - Vvi=sx o =x + Vv, vt
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2 An artillery shell is fired with an initial velocity of 400 m/s at 60.0° above the horizontal. It explodes

on a mountainside 42.0 s after firing. If x is horizontal and y vertical, find the (x, y) coordinates
where the shell explodes.

Note: originally there was a typo in this question which resulted v=200m/s. TA was informed for it and it will not
affect the mark.

If xis horizontal and y vertical, find the (x, y) coordinates where the shell explodes.

X, = X, + vt = x, +v,(cosO)r = 0 +400(cos 55)42 = 9636m
Y=y 4w+ Yar =0+v(sin6)i - 1/ gr* =0+ 400(sin55)42 - 4.9(42)° = 5118m

ANS:  9.63 km, 5.12 km

3 Find the angle of the projection for which the maximum height is equal to twice of the range.
y = (tanf)x - %xz = 2R = (tanﬁ)(ﬁ) -~ LZ(E)2 =2= (tanﬁ)(l) - %E
2(v, cosb) 2" 2(vycos6)” 2 2" 2(v,cosf)” 4
2 . . . . .
20
2=(tanc9)(l)— g 2vo sin26 _ =ls1n6_lsm220:> =lsml9_l2sml92cosﬁ
2" 2(v,cosB) 4g 2 cosf 8cos H 2cosd 8 cos”d
_Isinf 1sinf

= =8 =tanfd = 0 =82.9°
2 cosf 4 cosél 0 =829°




CLASS: PHY

UNIVERSITY OF OTTAWA EE—
Principles of Physics
PHY1321/1331 FALL 2013 STUDENT #:
Dr. A. Czajkowski ’
NAME:

Assignment 2: Cont.

4 A tire 0.500 m in radius rotates at a constant rate of 200 rev/min. Find the speed and
acceleration of a small stone lodged in the tread of the tire (on its outer edge)
.+=0500m ;

27r  22(0.500 m)
O == 00 =10.47 m/s=|10.5 m/s
rev
2 (1047)
a=2 - u =| 219 m/s* inward
R 0.5

A ball swings in a vertical circle at the end of a rope 1.50 m long. When the ball is 36.9° past the lowest
point on its way up, its total acceleration —22.57 + 20.2](?2) . At that instant, (a) sketch a vector diagram

showing the components of its acceleration, (b) determine the magnitude of its radial acceleration, and (c)
determine the speed and velocity of the ball.
(a) See figure to the right.

(b) The components of the 20.2 and the 22.5 rn/s2 along the rope together

constitute the centripetal acceleration:

8, = (225 m/s?)c0s(90.0° - 36.9°) +(20.2 m/s? Jc0s36.9° = | 29.7 m/s?

2
v

(c) A, =—so
r

V= | 6.67 m/s at 36.9° above the horizontal

6 A river has a steady speed of 0.500 m/s. A student swims upstream a distance of 1.00 km and swims
back to the starting point. If the student can swim at a speed of 1.20 m/s in still water, how long does the trip
take? Compare this with the time the trip would take if the water were still.

Total time in still water t = —=——=]1.67x10% s | .
(9

Total time = time upstream plus time downstream:

1000

poo 0 _143%x10° s
P = (1,20 -0.500) X
1000
bown =~ =588 s
1.20+0.500

Therefore, tiyy =1.43x10° +588 =| 2.02x10° s | .




