CHAPTER 3: Kinematics in Two Dimensions; VVectors

Problems

3-2to 34 Vector Addition

2. (1) A delivery truck travels 18 blocks north, 10 blocks east, and 16 blocks south. What is its final
displacement from the origin? Assume the blocks are equal length.

4. (1) If V, =6.80units and V, =—7.40 units, determine the magnitude and direction of V.

7. () V is a vector 14.3 units in magnitude and points at an angle of 34.8° above the negative x axis. (a)
Sketch this vector. (b) Find V, and V. (c) Use V, and V, to obtain (again) the magnitude and direction
of V. [Note: Part (c) is a good way to check if you’ve resolved your vector correctly.]

8. (I Vector \7l is 6.6 units long and points along the negative x axis. Vector \72 is 8.5 units long and
points at +45° to the positive x axis. (a) What are the x and y components of each vector? (b) Determine
the sum V; +V, (magnitude and angle).

10.  (I1) Three vectors are shown in Fig. 3-32. Their magnitudes are given in arbitrary units. Determine the
sum of the three vectors. Give the resultant in terms of (a) components, (b) magnitude and angle with the
X axis.

14.  (I1) For the vectors shown in Fig. 3-32, determine (a) B—2A, (b) 2A—3B—2C.
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15.

(1) The summit of a mountain, 2450 m above base camp, is measured on a map to be 4580 m horizontally
from the camp in a direction 32.5° west of north. What are the components of the displacement vector

from camp to summit? What is its magnitude? Choose the x axis east, y axis north, and z axis up.

3-5and 3-6 Projectile Motion (neglect air resistance)

18.

20.

24,

31.

(1) A diver running 1.8 m/s dives out horizontally from the edge of a vertical cliff and 3.0 s later reaches

the water below. How high was the cliff, and how far from its base did the diver hit the water?

(IT) Romeo is chucking pebbles gently up to Juliet’s window, and he wants

the pebbles to hit the window with only a horizontal component of velocity. ! >
He is standing at the edge of a rose garden 4.5 m below her window and 5.0 _ /

m from the base of the wall (Fig. 3-34). How fast are the pebbles going /

when they hit her window? t &/
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(I1) An athlete executing a long jump leaves the ground at a 28.0° angle and travels 7.80 m. (a) What was
the takeoff speed? (b) If this speed were increased by just 5.0%, how much longer would the jump be?
(1) A projectile is shot from the edge of a cliff 125 m above vy = 65.0 Vs

ground level with an initial speed of 65.0m/s at an angle of 37.0°

with the horizontal, as shown in Fig. 3-35. (a) Determine the time

taken by the projectile to hit point P at ground level. (b) Determine N
the range X of the projectile as measured from the base of the cliff. \

At the instant just before the projectile hits point P, find (c) the h=125m \
horizontal and the vertical components of its velocity, (d) the

magnitude of the velocity, and (e) the angle made by the velocity ™~ — W
vector with the horizontal. (f) Find the maximum height above the

cliff top reached by the projectile.
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32.  (Il) A shotputter throws the shot with an initial speed of 15.5m/s at a 34.0° angle to the horizontal.

Calculate the horizontal distance traveled by the shot if it leaves the athlete’s hand at a height of 2.20 m

above the ground.
*3-8 Relative Velocity

*37. (1) Huck Finn walks at a speed of 0.60m/s across his raft (that is, he walks

_2’
perpendicular to the raft’s motion relative to the shore). The raft is traveling -2
down the Mississippi River at a speed of 1.70m/s relative to the river bank 0.60) mfy
. . . N . . LU= River
(Fig. 3-38). What is Huck’s velocity (speed and direction) relative to the river T =0 current
bank? ==
*44. (II) A passenger on a boat moving at 1.50m/s on a still
lake walks up a flight of stairs at a speed of 0.50m/s — S 1
(Fig. 3-39). The stairs are angled at 45° pointing in the >,
) 1Ay 0.50 m/s > = 1:50 tiv/e
direction of motion as shown. What is the velocity of the | 5.0 Z 45° on——

passenger relative to the water?

71. A stunt driver wants to make his car jump over eight cars parked side by side below a horizontal ramp
(Fig. 3-49). (a) With what minimum speed must he drive off the horizontal ramp? The vertical height of
the ramp is 1.5 m above the cars, and the horizontal distance he must clear is 20 m. (b) If the ramp is now

tilted upward, so that “takeoff angle” is 10° above the horizontal, what is the new minimum speed?

f« 20 m -

T I.5m Must clear
p— ' this point!
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