BT KA OB 4 S AE 4 i 42k 434 34 28 -

BB ERET SR e % A %

-

RERE iy "V
- LEE DR

1. A point P moves on a spiraling path that winds around the parabalic of revolution shown in Figure
1. The focal distance fis 0.25 m, and the point P advances 4.0 m vertically with each revolution. If
the speed of P is 0.7 m/s (a constant), determine the vertical component of the velocity vector of P
as a function of r. (25%)
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Figure 1. Figure 2.

2. In the following problem
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A particle moves on a curve called the “Lemniscate of Bernoulli* defined by r® =2cos26 fi2.
It moves along the branch shown in Figure 2, with arrows, and passes through point P at ¢ = 0.
The angle & increases with time according to 8 =3¢> +2t rad, with t measured in seconds.
At the point P, find the radius of curvature of the path of P at the instant given.
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In the following solving procedures, explain which one is correct and why or why not (T 3|45 #&
LR EE? BT ART). (25%)
Sol (1).
O =3 +2,at1=0,and Pat (¥2,0), ¥, =2V2] , &, = -12427 +62].

In the tangential-normal coordinate system, &, =a,é, =a,(-i)=> a, = 1242
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Since a,,=§——=£—i«=£——\/—_)—~=12«/_2-:9p———— Sty
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Sol (2).
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p=d—s=ﬁé——dt—=——/d—t,givcn ()=3t2+2!:>-(—1--0—=6t+2, —i=s=|vp |=2«/2
do dt do d%t dt dt
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Now at =0, :$p=—\/—=«/5 Sig
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3. The rod AB shown in Figure 3, rotates clockwise such that it has an angular velocity @, =3

rad/sec and angular acceleration & 45 = 4 rad/sec® when 6 =45, Determine the angular motion

(le. Wppand X pr ) of rod DE at this instant (% #5329 MR 0§ 4% %, 3 0548 5 %), The collar at

C is pin connected to AB and slides over rod DE, (25%).

Won = Yradss
ap =4 vad/s?

Figure 3.

4. Find the angle @ for which the bar (mass m, length L) in Figure 4 will translate to the right at the
given constant acceleration “a”. Then find the force P required to produce this motion (assuming the

friction coefficient between the bar and contact surface is ). (25%)

Figure 4,




