Experiment 1
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(c) ad 100%
C 1 0
av 100%
V 0

Experiment 2

1.
(@ [F|= |+ F,

m, = P2l
g
F,
_ -1(22y
6, = tan (sz)

(b) |F{|=(165.09)g
Fi, = |F_1)|cos 235°
Fy, = |F4|sin235°

Ry = Fix+ Fy,
R}’: F1y+ Fzy

Requlllbrantl = |I_€| = "RJZK + R%’

IRl
g

Mequilibrant =

1 Ry o
eequilibrant = tan <R_) + 180
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Experiment 3
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slope=—D4___ ( ) =20.0k8"%2

A(m,-m;) (20.00-5.00)x10"kg

a, =0.400'%2

Using Equation 8 from the Lab Manual, we have:

_ (m, —m,) g_(i)( /

¢ (m‘+m2+m1) R m'+m2+m1)



Hence:

g = stope(m, +m, +m')=(20.0m/,}([225.0+225.0+5.425]x10"kg) =912/,

-2
1/]=a, (?)(mp ey 4m,)= (0.4001%2)(%)([nsmzzso +5.425]x10"kg)

~|f|=402N

Experiment 4
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(2)
a

a= ar = a= —
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(b)

mg —T = ma = T=m(g— a)
Tr

Tr =la = I=—
a

Experiment S

1
(a) T—t
a ~ 10

L
T =2m |—
g



(b) T—mg=

© T=~
¢ =25
T =21 |2
41%m
k= —5
L
(d) T=2m|—
g

period will increase

(e) T=2n\/%

period doesn’t depend on g so it will stay same.

Experiment 6

1.

(a) Conservation of momentum along x-axis:
L) MV +M V0 =M Ve +M v, =(mg +m,)v

car car van van car car_ van van

xr

Conservation of momentum along y-axis:
i) m, v, +m v, =mgV., +m,v. =(m,+m,)v
Yf

car cary van Vllﬂ car car} van van yf



(b)
We observe:
m._v

car” car
mcarvcarx = (mcar + mvan)vxf had vxf = (m m )
( van

car

" (my, +m,,)  (975kg+1260kg) s

car

Similarly:
mvanvvan .
mvanvvanyi = (mcar + mvan)vyf had v}’f = (m + m)l )
M (1260kg)(25.8/) .
Yy, = (mmr +mm) - (975kg+1260kg) o A

‘ﬁf‘= ,/vif +vf,f =16.5’%

\%
0 =tan"' (—f) =61.6°

Vi,

2.

Conservation of momentum along x-axis:

m 1% +m 1% =m 1% +m 1%
!

orange " orange,, apple " apple orange ~ orange, apple applexf
i

= My Ve, = [(0.143kg)(1 14m/)-(0.132kg)(1.25™/ )]—(0.143kg)(1 037/} cos(43.0°)

__ kgm / _
—m v =-0.110 K_

apple applexj

= Vo, = —0.8331%

Conservation of momentum along y-axis:

1% +m 1% =m 1% +m

apple appley_ orange * orange,, apple applevf orangevorange}.f
1 B J



= Mo, =—(0.143kg)(1.037/ )sin(43.0°)

apple appleyf

_ kgm
—m v =-0.100 K

apple appleyf

= Vo, = -0.758m/

vapple f

= [y? B = m
_ /VWV Vi =113 A

va le,
0,pic = tan™' [&] =42.3" with respect to its original direction of motion

vapplex %

Experiment 7
1.

Wiotat = Whoy = Fdcos6

1 ., 1 5,
Wiotar = AK = Emvf — Emvi

2 _ 2
mvs = Wioea + Emvi

/ZW
vf — total + viz
m

Wy = —fd = —umygcostd

(B

AU = mygsinfd — mggd

W; = AU + AK
AK = W — AU

1
AK = E(mA +mB)(vf2 — v?),v; =0,



Experiment 8

1.
mv; = (M + m)vy
(M + m)vy
v, =——
m
(M + m)vy
v, =——
m
AKE) M
KE;  (m+M)
2.

(@) mvy+ myv; = (my + my) vy
myv; — myv, = (Mg + my) vy

myv, — My,
=v
(my + my) !

negative sign indicates that final velocity vector is in same direction as the initial velocity of
line-backer.

1 1
(b) KE; = Emlvi + Emzv%



1
KE; = E(ml + m,) v}

Experiment 9

1

mya= myg—T 1)
mya=T— m,gsinf — f (2)
N = m,gcos@ 3)
f= uN (4)
mya =T — m,gsin@ — um,gcos0 (5)
1)+ (5) = mia+ mya = myg — m,gsin® — um,gcos6/my
= 42 T2 gsing — —2 6
a+ —a=g— —gsind — —pugcos
m, ) m, 9 m, ng
m; .
= —(a+ gsin@ + ugcosf) = g— a
my
- M2 _ g—4a

m; a-+g(sind + pcoso)



(D

ma=mg—T (D

Ma=T—- Mgsinf — f (2)
N = Mgcos@ 3)
f= uN 4)
Ma=T - Mgsin@ — uMgcos@ (5)
(1) + (5) = a(m+M) = mg— Mgsind — uMgcos6
_ . mg — Mgsin@ — uMgcos6
(m+ M)
from (1) = T=m(g-—a)



Experiment 10

1

(a) Car rounding banked curve ) (b) Free-body diagram for car
Normal to road is at

| same angle from the
Vertical : vertical as road is

,—\B/ _, from the horizontal.
I
[
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Z F, = nsinf = ma, (1)
Z F, =ncosp— mg =0 (2)
from (2) n= c?fﬁ

back to (1) sinf = ma,

cosf

v

=R
t 1;2
anf = —
gtanp R



(a) Car rounding flat curve (b) Free-body
diagram for car
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Zszfzmac
ZFy=n—mg=0

[max = s = pymg

2
Umax

R

usmg = m

Vmax = usgR



Experiment 11

1

(e

ZFnet:O _FACOS(0A+ 0(;)+FDCOS(0D— 0(;)20

FA Sin(BA + OC) + FD Sin(GD - OC) - mg == 0

—

T,=0 — Xcymgsin(90° + O0.) + (xp — x4)Fpsin @
=0
Z T,=0 x,F,sin0, — (xcyy — x4)mgsin(90°+ 0.) + xpFp sin @
=0

T4 — positive
Tp — positive

Tcy — negarive

- FA COS(OA + GC) + FD COS(GD - GC) = 0

_ Fycos(0,+ 0¢)
D™ cos(6, — 6,)

—Xcpymgsin(90° + 6.) + (xp — x4)Fpsin@p =0

(xD - xA)FD sin BD
mgsin(90° + 6.)

Xcm =

(a) Z F,= F, —Tcos(90°—0) =0

(b) ZFy: F,—mg+Tcosf = 0



() $+90°— 0+ a=90°
a= 60— ¢=20.0°
er = mgxcy sin(90° — ¢) — TLsin(¢p +90—-60) = 0
F, = Tcos(90°—0) =

F,= mg —Tcos0

_ TLsin(¢ +90 — 0)

Xom = mg sin(90° — ¢)




Experiment 12

1

We know:

1
TA , T T/
V=|— SV =—=—
d m

From the above relationship, we clearly observe that in order to quadruple the

velocity of the wave along the string by:
i.) Increasing the tension on the string by a factor of 16.

ii.) Increasing the length of the string by a factor of 16.

o

@

A=—=—"2=05625m

v=Af =(0.5625m)(120.0Hz) = 6750/

(®)
T = £%d,A* = (150.0Hz)’ (0.001250 k% )(0.5625m)2 =8.899N



