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Step-by-step solution

Step 1 0of 7

Write the position of P using the polar coordinates.
X=rcosfi+rsindj
Here, iis a unit vector along the x-axis and j is a unit vector along the y-axis.

Differentiate the equation with respect to time t.

d  d .
—=—(rcosti+rsindj
a " a\ eSO rsin@))

¥ = —r@sin i + ré cos Gf onnee (2)
Here, v is the velocity.

Differentiate equation (2) with respect to time ¢.
@ i(—;‘6"3:'71 O + r.fi‘cos{?j)
dt  dt
= —r(f;‘z cos@+@sin 8){' +r{—i‘?2 sinf + écosﬁ)lj
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Step 2 of 7

At initial state, the particle is at position 1 at which the angle is ()¢ and a velocity of 2() km,"h . at

final position, let the angle the car makes be @ with the horizontal.
Substitute ()@ for @ and 70 m for rin equation (1).
X, =70xcos0% +T70xsin0°j
=70
Substitute ()® for @ and 7() m for r, and é}l for g inequation (2).
7, = =70x @, sin 0% + 70x 6, cos 0°
=700,/

Comment

Step 3 of 7

Calculate the magnitude of velocity at starting point.
Ll :|G||
« 32 -
=y/(706,) +0°
=706,
Substitute I2Ukm,|"h for v,.
1000m  1hr

>< =T0

1km 3600 s '
6, =0.4762rad/s

120 km/h

Substitute @, for & and 70 m for - in equation (2).
7, =708, sin 6i + 70x 8, cos O
=708, sin 9 + 706, cos & j

Comment

Step 4 of 7

Calculate the magnitude of velocity at final point.

W,
. 3 .

= J[—ma: sin@) +(706, cos @)

=704,

, =

Y

Calculate the acceleration of the car from the equation.

Va—h
f

a=

Substitute 706, for v,.

7093 -V
g=—22"4
!

Substitute 120km/h for v, 3 s for 1, Sm/s* fora-
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Comments (3)

Step 50of 7

Calculate the angular acceleration of the car from the equation.
6,6,
a=—
t

Substitute 0.6905rad/s for €,, 0.4762rad/s for 6 and 3 s for 1.

o = 06905 -0.4762
- 3
=0.071433rad/s’

Calculate the final angular coordinate of the car from the equation,
PO
0, =0t +—at”
- 2
Substitute 0.0?I433md/s? for @, 0.4762radfs for éll,and 3 fort.

o, =0.4'F62><3+%><0.0?I433><3:

o

=1.75 radians x —
 radians

=100.27°

Comment

Step 6 of 7

Substitute 70 m for r, 100,27° for @, and 0.6905rad/s for g in equation (2).

¥ = —r@sin i + rf cos aj
=-70x0.6905xsin100.27% + 70 0.6905x cos100.27° j
=—47.56i-8.62]

Therefore, the velocity of the particle is |-47.56i —8.62 |.

Comment

Step 7 of 7

Substitute 70 m forr, 100.27° for @, 0.071433rad/s* for §,and 0.6905rad/s for
g in equation (3).
a= -r(f?z cos+ ésiné’)i + r(-f?z sin@ + écusé’)‘j
—?0(0.6‘)05! ¢0s100.27+0.071433sin1 UU.Z?)E
) +?U(—U',6’905: sin100.27 +0.071433 cos| 00.2?);'
=1.0302i-33.73;

Therefore, the acceleration of the particle is [1.03027-33.73;|.

Comment
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Recommended solutions for you in Chapter 11

Chapter 11, Problem Chapter 11, Problem 59P
186RP

The system shown starts
Knowing that slider block from rest, and each
A starts from rest and component moves with a
moves to the left with a constant acceleration. If
constant acceleration of 1 the relative acceleration
ft/s2, determine (a) the... of block...
See solution See solution
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