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t-13. The displacement of o particle moving under uniform acceleration is some function
of +he elopsed time and +he accelercion | Suppose we write this displacement——m7m-— ——
s<Ka™t ™ where K is a dimensionless constant . Show by dimensional analysis
that this expression is satisfied *F m=<1 and n=2. Can +his analy sis give the
value of k7

s=kq™ 4"

L\™ _n
L~ (T2> T
LJ-: LmT-Zm Tn
Ll_._ LmTI'\'Zm

m= 1
n-2m =0
n-2-1=0
n=2

Because K is dimensionless, +here is no way of determining 1t using dimensional
analysis.

1.68. One cubic centimeter of water has a mass of 1,00 x 107 kq. (a) Determine
the mass of 1.00 m? of water. (b) Assuming biological substances gre 98 %/
water, estimate +he mass of a cell that has a diameter of 1.0 um, o human
 kidney, and a fly, Assume that o kidney js roughly o sphere with a radius of
4.0 ¢cm ond +that a fly is roughly a cylinder 4,6 mm long and 2.0 mm in
diameter,

(a) )Oz_ﬂL___ 1,00 x 10 "7 ko - 1’00)(10—3 kg

=

Vv 1.00cm3 crn3
- 3
¥ - (Y )¢ ()
[ m= 1000 k;l

(b) cell  d=1.0um

gt A /Ay oA (L0 em)E ’
V=—5r -3Tl'(2) \317( 5 ) = 0.52 um
- 3 3
m=pV=(1.00 Jﬂ—( J)x (_m_ioo (—1‘"‘*
P (1 x10 py 0,52z 12 ) X ].OGtum)
m =(5.2x107' kq)(0.98) =[5, 1x 10°1F kg |

r=4,0cm
3
V=—§Tr =§—n(4,00m) = Z%‘Ocm3

m=pVs= (1.oox|o'3 %—)(2?0 o )
m =(0.2% kg)(0.98)=[0.26 ko]

Hy: L=4.0 mm d= 2.0mm

)

V = 'nl’zl_=W(%>2L=W(2'g¢)2(4,0mm)= l3mm3

m=p\V = (1,00x10_3ﬁ)(13m3) * (_11%%)3‘ (1loo;nﬁm A

m=(1.3x107° kq)(0.98) = [1.2%1075 kq]




———

2.3, The displacement versus +ime for a certain particle moving along +he x-axis i's shown
in Figure P2.3. Find the average velocrty in the time intervals (a) 0 4o 25,
(d) 45 40 7s, (¢) 0 to 8s.

()0 1o 45, (c) 25 o 4s)

() 0 40 25
Vg = 2:: 120;" = 5 mi/s
(b) 0 40 4
sz%’i-z 45:) = 1,25 ml/s
(¢) 25 1o 4s
Vy = _iﬁ‘=h52': ==2.5 m/s
(d) 45 to T
WE—ﬁf:(%)ﬂ :‘3.3 m/s
(e) O +o 8s
Vy = i\i = Ogrz 0 m/s

2.43. A student throws a set of keys vertically upward o her sororH, sister , who rs
in a window 4.00 m above. The keys are caught 1.5s later by +he sister's

owlstretched hand. (a) Wi+h what initral velocity
was the velocity of the keys jus+ before they were caught 7

yi = 0 m ay =~ 7.80 m/s*
Yf=4.00m Vyo = ?
t=1.5s

were the Keys thrown ? (b) What

(@) ye= )i+ Vyit * 30yt2
Vy; = E = Yi= Fay#®  4.0m=-0m = 3 (=980 mis*)(1.54)°
t 1.5 s
LVy; = 10 m/ﬂ
(b) Vys = Vvi +ayt
Nye = 10 m/s + (-9.80 m/s?)( 1.5 4)

LV\/Jc ==-14,7 m/?l




2.62. A commuter drain travels beiween 2 downtown stations. Because +the
stations are only 1.00 km apar+, the 4rain never reaches i1s maximum

ossible cruising speed, The engineer minimizes the time t between +he 2
1 = 0,100 m/s? for a +ime 11 and

= ~0.500 m/5s? for a ume 1z. F/?ga'

stadions by accelerating gt g rqte

then by breakn'ng with acceleration a
the minimum fime of +trgvel and +the 4ime 1,

?

Xg = -
_ =7
Vaz 0 mls Vg = ! . Ve =0 ml/s
XA=O?‘ 01=O,IOO m’sz oz=‘0.500 I'!‘v/S2 XC= 1000 m
A B c
XF= X+ Vit+ 3axt2 X£=4Xi4 v;f+z*aaliz
X = 0+ 0 + 3(0.200mls2)¢2 1000m = X + Vip4 7 (-0.500mlg2) 12
X = (0,05 m/s?) 4,2 1000m = X + vtz =(0.25m/s?) {,?
X=1000 m=-vita+ (0,.25m/s2) 4,2
VF=Vi + at Vi =Vitat
V=0 +(0.100 m/s?)4, 0O =V + (-0.500m/s2)1,
v=(0.100m/s2) 1, V= (0.50mls3) 1,
t, =(2.0052/m)v
t2=(22%/M)(0.1 Mis?)t,
ta= 0.24%4

X =X
(0.05m/s?)t1® = 1000 m=- vtz + (0.25 m/s?) 42

(0,05 m/s®) +1° = 2000 m - €0.100 m/s2)t1 (0.2¢ ¢) +(0.25m/s2)(0.244)72
0.05m/s2)t1? = 1000 m —(0.02mis?)ts2 ¢+ (0.01 mis2)t,;?

"on

(0.06m/s2)+a2 = 1000 m
1‘.12 . 1000
0.06 pi/s?
1 = 129 5 |
t2=0.2¢t1 = 0.2(130s) = 26 s
= 156 s

t=414+44, = 1295+ 26
t = 1555 |




2.65. A teenager has ¢ car hat speeds up a4 3.00 m/s? and slows down a4 —4.50 m/s2.
On a rip to the store , he accelerates from rest 40 12,0 mis, drives at a constant
speed for 5.00 s, and then comes 1o o momentary stop at an intferseciron. He then
accelerates 4o (8.0 m(s, drives at a constant speed for 20.0 s, slows down for
2.6%s, continues for 4.00s a+ hirs speed, and +hen comes to a stop.

(a) How long does +he trip take ¢ (b) How {far has he dravered ? (c) What

is his average speed for the +rip? (d) How long would it take to walk +o
the store and back f he walks g+ 1.50 mis.?

() VF=Vo+ at

tzif‘Vo - _12.0mis -0 /s

o 3. 00 g /52 4.00 s
- VE-VYo _ 0 mls— 12.0mls
t " = — 4 50m/s? 2.6%s
+ = Y§-VYo - 18, 0mIs-—0m/s = 6.00 s
o 3.00 mls?
Vf=Votat = 18.0m/s + (-4,50m/s2)(2.6Fs) = 6.00 mls
V£ Vo O mls— 6.00mls
= = = 3
t a = 4.50mis? 1.35 s
t = 4.00s + 5005 + 26%s 4 6.00s + 200s + 2.6%s + 4.00s + 1.33s
t = 45 6%s
(b) XfF=Xi+ v,t + 7at?
X£=0 + 0 + £(3.00m/s2)(4.00s)% 24 m
Xf =0+ (12m/s)(5.005s)+ 0 = €0 m
Xe =0+ 02mls)2.6%s) + $(-4.50m/s2)(2.6%s)% = 16 m
Xf=0+ 0+ 3(3.00mls2)(6.00s)°= 54 m

Xf=0 1+ (18m/s)(20.0s) + 0 = 360 m

X£ =0 + (I18mIs)(2.67s) + 3(-4.50m{s2)(2.6Fs)= 32.0m
Xf =0+ (6.00mls)(4.005) + O = 24,0 m

XFf =0 4 (6.00mis)(1.335)+ $(-4.50m/s2)(1.335)= 4.0 m

Xfz24m +60m+ 16m+ 54 m+ 360m+ 32.0m+ 24.0m + 4.0m

Xf = 574 m
(c) _total distance 5%4 m
= — = |2,
totel Hime 45.% s 6s

(d)Y XF=X + Vit + 7at?
(5%4m + 5%4m)= (1.50mis)¢
t = 765 s




