T4) Feb = doreh = (045 + (AR

MO T e - ”

T-2) Vﬁ =\, + oAt A= Aemls? A=ty 4= $e-S<
| At= -3¢
Vo = 2ule + Qeald)(-2<)
M S
R
la N
-
< 2P —_
! U}\/ é’-N:MaX\
Ay = -mgjné = —03&1/79
ed "('(.QV"' /§Z

?<Q = X;-l'\/ow“ fé‘ﬁ,ﬁl
= (449 3) T

-l‘:i'(ggqs & + GASuer s Hie one we count-

So F@




I4,5 6 1
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Two objects drop from rest separated in time by one second. How long after the first object begins to fall, will

the two objects be 24.5 m apart?
Let the time at which the two objects are 24.5 m apart be £ s. Then, we have,

dy =t + %atz
1 2
do =wvo(t—1)+ -2—a(t -1

where d; is the distance traveled by the first object and do is the distance traveled by the second object. Taking
a difference of the two equations and factoring in the fact that they start from rest we get

dl—d2=-§-(t2—(t—1)2)

24.5=4.9(% ~ (12 - 2t + 1))
t=3
Or,t=3s.

I1-5

Initial velocity of block, v; = 15 m/s. Coefficient of friction, uz = 0.5.

Since the block is on flat ground, the normal cancels out the weight or N = mg. Thus, the friction force
fie = peN = pgpmg. Thus, the block’s acceleration is a = fi/m = ugg.

The friction force opposes the motion, thus, if we consider the direction of v as positive, the acceleration is in
the negative direction. Now, final velocity of block, vy = 0 m/s as it comes to rest. Thus, distance traveled can
be calculated as,

v? = vZ + 2ad
=152 +2(~0.5 x 9.8)d
d= 225

T a9
or d = 22.959 m.

1-6

Since the shell is fired horizontally its initial vertical velocity is zero. Thus, the time taken for it to fall 200 m to
the ground is:

1
h = vyt — §gt2
~200 = 0 — 4.9
t=6.389 s.

The height h is negative since the shell is falling down. Now, the horizontal velocity of the shell is 500 m/s. Since
there is no acceleration in the horizontal direction, the distance traveled by the shell before it reaches the ground
is d = vyt = 500 x 6.389 = 3194.4 m.
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II-1 (25 pts) Three blocks are connected by string and a massless pulley as shown in the figure.
The blocks on the table have masses of 5 kg and 15 kg and coefficients of kinetic friction with
the table of 0.5. The hanging block has a mass of 25 kg.
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a) What is the acceleration of the system?
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b) What is the tension in the string which connects the 15 kg and 25 kg masses?
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Name (1 pt):_

II-3 (25 pts) A cat is chasing a mouse. The mouse runs in a straight line at a speed of 1.5 m/s. If
the cat leaps off the floor at a 30° angle and a speed of 4.0 m/s,

a) At what distance behind the mouse should the cat leap in order to land on the poor mouse?
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b) How léng will the cat be inAthe air? S
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By Voo ¥+ Ho)

N |
O = AOmfs ¥ * %ﬁ-(‘c\.ﬂ m[{‘}\'z = *(1-0'«(6” L\'RV\I{' 1‘>

% -lr:o ov -(—:. ;2___'_0_2_[.1_: O.L\O%se—b-
HAm[s

C,\e,a.v\,\,si t=o0 s ‘r\m S\ro..t"\ﬂncs \Po\‘f\‘\'. The c_o\_-\-
\ewnd s AN o&llror ' \CSHOB sec. = & —\




330 Mf&%}% ?yvlzl@m o4

@) ;,9 U;z %}L{l' + R a (ﬁjﬁ‘"ﬁi)
& :
fi«wmis = ¥, —20@32)(5)
Sm, | B = Alos + a¢k = llir
| ~ 1A mls
L) A omou lx 3{4 =D
= U %= Ut 2a (Sp - 5p)
o = 198 — 2(9-3) A
A= 198 - 9y ..
e i3 e
) tive b huve] fiem zewe b A
| vy = U 4 at, T
o . 1g.2) F L= A
6= AAg RPN t, 33
e o Fomed F5em At chadl
—le =0 — (D4, t,= Lo

bl Hwme = Al o ) ,
g7 T8 s





