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Vectors and Projectiles practice
Answer Section
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The pilot should steer the plane in a direction south 14o east to compensate for the effect of thecrosswind.

a resultant velocity. Vp
: {(o.got + 0.452): 0.g2 m /s 0 : tan | (0.45l0.s0) :29o
.'. Vn = 0.92 m ls at 6l o to the riverbank.
b x : 20 tan9 :20 tan29": I 1.3 m.
a The horizontal velocity of the barr rernains constant and v.: r0 m s-l
b Yzz: Vr2 + 2ad
and vr2 : 02 + 2(9.8 m s-2)(1 .0 m)
and vu :4.4 m/s down.
c v: [(10 m/s)2 + (4.43 m /s)2]t/2: l0.g m /s at 24" tothe horizontal.
where the angle is determined from
tan 0 : 4.43 m s-r/l0 h.l s-i : 0.443 and 0 = 24o
d d: V1t + Q.5n1:

and 1.0 m - 0 + 0.5(9.8 m s r)t2
sot:0.45s
e Horizontal distance = (Vx)(time) : ( l0 m /s)(0.4-5 s) - 4.5 m.
a) start and firrish - 28 rnls

b) minirlurn velocity.,.'Vx arthe the peak: cos 30(28)

t5.

c) tinre occurs rvhen Vy - 0. 1r: fif =
0 - sin30(18)

9.8 r

I
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17. a The flight of the ball is symmetrical,
therefore the time for it to reach the ground after launching : 2( I .43 s) =2.86 s

b The flight of the ball is symmetrical, therefore the ball will strike the ground at the same velocity -
as which it was launched: 28 m /s at an angle of 30" to the horizontal.
c horizontal range : (horizontal speed)(time) : (24.2 m ls)(2.86 s) = 69.2 m.

18. N Yz: V1 + at

.'. Vt : V2-at
:0-(-9.8 x 1.75)
:17.2 m ls.
b d: V1t + llZat2
: (17 .2 x I .75) + (0.5 x -9.8 x 1.752)

- 15.1 m.
c VR'= 17'2/sin45"
:24.3 m /s.

d Distance: sneed x t
= 17.2 x 3.5
= 60.2 m.

19. Answer: The initial vertical velocity uv can be determined from:
0: rr' -2(9.8 m /s2)(100 m)
and vv :44.27 m ls.
The initial horizontal velocity ux can be determined from:
200 m: V*T,

where T: time of flight of ball.
T is found using 0: 44.27 m/ s - (9.8 m /s2)t,

where t is the time taken for the ball to reach its maximum heisht.
Then t :4.517 s

and T -2(4.517 s):9.035 s.

Consequently v* : 200 m/9.035 s:22.14 m ls.

The initial speed of the ball is given by:
v : l(44.27 m ls)2 + (22.14 m ls)zftrz: 50 m /s.

20. Cos (50) * 40 + Cos (30)* 70 - 90 N: Fy


