Problem 10: (Energy, Force, and Kinematics)

A child’s playground slide is 5.0 m in length and is at an angle of 2.0 x 10 1 degrees
with respect to the ground. A child of mass 2.0 x 101 kg starts from rest at the top of

the slide. The coefficient of sliding friction for the slide is £, =0.2.

a) What is the total work done by the friction force on the child?
b) What is the speed of the child at the bottom of the slide?

¢) How long does the child take to slide down the ramp?
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: Problem 14:

A child’s playground slide is 5.0 m in Jength and is at an angle of 2.0 x 10 1 degrees
with respect to the ground. A child of mass 2.0 x 101 kg starts from rest at the top of
the slide. The coefficient of sliding friction for the slide is p, =~ 0.2.

a) What is the total work done by the friction force on the child?
b) What is the speed of the child at the bottom of the slide?

c) How long does the child take to slide down the ramp?
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Blood flow through the vascular system of the human body is controlled by
several factors. The flow is directly proportional to the pressure differential AP, -

between any two points in the system.
' AP -1.

Let L be the length of the vessel, d the diameter of the vessel, and 1) the viscosity. Let
v(r) denote the velocity of the fluid at a distance r from the central axis. Then the
laminar.flow of a blood in a cylindrical vessel can be modelled by
d3
(AP (- r’)
4l
_ where r is the distance from the center of the vessel.

vin)=

There is a change of velocity with respect to distance from the center across
the vessel, = . A viscous force Fiscous = F- acts on any cylindrical element of blood

in the direction opposite the flow due to the slower moving blood outside the
element. The magnitude of the viscous force is given by

dv dv
F,--T]A'a-r---*‘qmtﬂ..d—r,

where A = 2n1l is the area of the cylindrical element.

Changes in the content of the blood can vary the viscosity. Also the arteries tend to
more closely approximate the ideal model of a cylindrical pipe. Veins are more apt
to change their geometry.

a) Calculate the average velocity, Vave, through a vessel. What is the ratio between
the average velocity and the velocity at the center r = 0.

b) Calculate the total flow I through the vessel.
¢) Calculate the force on the walls of the vessel (atr=d/2).

ci) Using your result from part c), what is the net force on the vessel?

; "'""([1
Q) Vgve = 77??4)3' viv) amrrdr
> re¢

1§



| bq
vediws r and wid ¥4 dr. “

| i) _ 1 v/r) srrdr
@ — @‘Wt -
area. v, e
.

_4”_ | a?((.‘é) F) amrdr
iy |

Y7 L
/s
= AP ar (@(Z z) ra(r'
T(dy aye |
| 4 Y
= AdAram 6(7-1' - ._..../ /)
TT‘[!!)’"N;L
= L7 L, _g)y
( & - T
(z 290 /)'”4
e = 22 (5)2
97L
Tove - 4P (2
W= §ye -
= Ly

49L
5' / vir)ar rd - = quEQ) Z}ZV&

T =
= 42 dymd)r = I~ AP
ORI CONEE S



£ s 'wawf?‘/‘- y
Fr ot /’f'*gl;/ "/’7”—?3}%;/

i(__?{_': AP (—ar) =  -AP ad
Al 4 *
e t1L re d L
= [ :v%é-_éf-’-é-/ :

- 1L

a
o % ue..s.é-‘g N 53 _
| dve F Y viscevC

—-7
:ﬁ)z@“/’a + Fy i—o "'7{_ % ond 3
(AP + Fy =° .
Z)T'(é)z-ﬂz = Fv a§retng Wit o resc/?L



	Pages from 8_01x_fall_2002_final_pract.pdf
	Pages from 8_01x_fall_2002_final_pract_sol.pdf

