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9. Find the mass m of the counterweight needed to bal-

ance a truck with mass M = 1500 kg on an incline of
0 = 45° (Fig. P12.9). Assume both pulleys are friction-
less and massless.

Figure P12.9
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11. A uniform beam of length 7.60 m and weight 4.50 X
102 N is carried by two workers, Sam and Joe, as shown

in Figure P12.11. Determine the force that each person
exerts on the beam.

7.60 m

Figure P12.11
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A 15.0-m uniform ladder weighing 500 N rests against
i a frictionless wall. The ladder makes a 60.0° angle
I/} with the horizontal. (a) Find the horizontal and verti-
cal forces the ground exerts on the base of the ladder
when an 800-N firefighter has climbed 4.00 m along
the ladder from the bottom. (b) If the ladder is just
on the verge of slipping when the firefighter is 9.00 m
from the bottom, what is the coefficient of static fric-

tion between ladder and ground?
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14. A uniform ladder of length L and mass m, rests against
a frictionless wall. The ladder makes an angle 6 with
the horizontal. (a) Find the horizontal and vertical
forces the ground exerts on the base of the ladder
when a firefighter of mass m, has climbed a distance
x along the ladder from the bottom. (b) If the ladder
is just on the verge of slipping when the firefighter is
a distance d along the ladder from the bottom, what
is the coefficient of static friction between ladder and
ground?
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15. A flexible chain weighing 40.0 N hangs between two
hooks located at the same height (Fig. P12.15). At each
hook, the tangent to the chain makes an angle 6§ =
42.0° with the horizontal. Find (a) the magnitude of
the force each hook exerts on the chain and (b) the
tension in the chain at its midpoint. Suggestion: For part _

(b), make a force diagram for half of the chain. Figure P12.15
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16. A uniform beam of length L
and mass m shown in Figure
P12.16 is inclined at an angle
fl to the horizontal. Its upper
end is connected to a wall by
a rope, and its lower end rests
on a rough, horizontal sur-
face. The coefficient of static
friction between the beam Figure P12.16
and surface is pu,. Assume
the angle # is such that the static friction force is at its
maximum value. (a) Draw a force diagram for the beam.
(b) Using the condition of rotational equilibrium,
find an expression for the tension T in the rope in
terms of m, g, and 6. (c) Using the condition of trans-
lational equilibrium, find a second expression for T'in
terms of u,, m, and g (d) Using the results from parts
(a) through (c), obtain an expression for u_ involv-
ing only the angle #. () What happens if the ladder
is lifted upward and its base is placed back on the
ground slightly to the left of its position in Figure
P12.162 Explain.
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18. A 20.0-kg floodlight in a park is

[ supported at the end of a horizon-
tal beam of negligible mass that is -,
hinged to a pole as shown in Figure | 6/
P12.18. A cable at an angle of § = | ;
30.0° with the beam helps support 1
the light. (a) Draw a force diagram
for the beam. By computing torques
about an axis at the hinge at the left-
hand end of the beam, find (b) the

tension in the cable, (c) the horizontal component of

the force exerted by the pole on the beam. and (d) the
vertical component of this force. Now solve the same
problem from the force diagram from part (a) by com-
puting torques around the junction between the cable
and the beam at the right-hand end of the beam. Find
(e) the vertical component of the force exerted by the
pole on the beam, (f) the tension in the cable, and
(g) the horizontal component of the force exerted
by the pole on the beam. (h) Compare the solution
to parts (b) through (d) with the solution to parts
(e) through (g). Is either solution more accurate?

Figure P12.18
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19. Sir Lost-a-Lot dons his armor and sets out from the

castle on his trusty steed (Fig. P12.19). Usually, the i
drawbridge is lowered to a horizontal position so that T
the end of the bridge rests on the stone ledge. Unfor- '
tunately, Lost-a-Lot’s squire didn’t lower the draw-
bridge far enough and stopped it at # = 20.0° above
the horizontal. The knight and his horse stop when
their combined center of mass is d = 1.00 m from the
end of the bridge. The uniform bridge is € = 8.00 m
long and has mass 2 000 kg. The lift cable is attached
to the bridge 5.00 m from the hinge at the castle end
and to a point on the castle wall 2z = 12.0 m above the
bridge. Lost-a-Lot’s mass combined with his armor
and steed is 1 000 kg. Determine (a) the tension in the Figure P12.19 Problems 19 and 20.
cable and (b) the horizontal and (c) the vertical force

components acting on the bridge at the hinge.
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21. John is pushing his daughter Rachel in a wheelbarrow
when it is stopped by a brick 8.00 ¢m high (Fig. P12.21).
The handles make an angle of # = 15.0° with the
ground. Due to the weight of Rachel and the wheelbar-
row, a downward force of 400 N is exerted at the center
of the wheel, which has a radius of 20.0 cm. (a) What
force must John apply along the handles to just start the
wheel over the brick? (b) What is the force (magnitude
and direction) that the brick exerts on the wheel just as
the wheel begins to lift over the brick? In both parts,  Figure P12.21 Problems 21 and 22.
assume the brick remains fixed and does not slide
along the ground. Also assume the force applied by
John is directed exactly toward the center of the wheel.
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23. One end of a uniform 4.00-m-long rod of weight F, is
[l supported by a cable at an angle of § = 37" with the rod.
The other end rests against the wall, where it is held by

friction as shown in Figure P12.23. The coefficient of
o/

static friction between the wall and the rod is p, = 0.500. A [~ p
Determine the minimum distance x from point A at T

which an additional object, also with the same weight F,, -

can be hung without causing the rod to slip at point A. Figure P12.23

10
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24. A 10.0-kg monkey climbs a uniform ladder with
weight 1.20 % 102 N and length L = 3.00 m as shown
in Figure P12.24. The ladder rests against the wall
and makes an angle of 6§ = 60.0°
with the ground. The upper and
lower ends of the ladder rest on
frictionless surfaces. The lower
end is connected to the wall by a
horizontal rope that is frayed and
can support a maximum tension
of only 80.0 N. (a) Draw a force ,giﬁﬁ Rope
diagram for the ladder. (b) Find
the normal force exerted on the Figure P12.24
bottom of the ladder. (c) Find the
tension in the rope when the monkey is two-thirds of
the way up the ladder. (d) Find the maximum distance
d that the monkey can climb up the ladder before the
rope breaks. (e) If the horizontal surface were rough
and the rope were removed, how would your analysis
of the problem change? What other information would
you need to answer parts (c) and (d)?
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25. A uniform plank of length 2.00 m and mass 30.0 kg is
supported by three ropes as indicated by the blue vec-
tors in Figure P12.25. Find the tension in each rope
when a 700-N person is d = 0.500 m from the left end.

Figure P12.25

12
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38. A uniform beam resting on two pivots has a length L. =

€3 6.00 m and mass M = 90.0 ke. The vivot under the left
end exerts a normal force n, on the beam, and the sec-
ond pivot located a distance £ = 4.00 m from the left
end exerts a normal force n,. A woman of mass m = I >
55.0 kg steps onto the left end of the beam and begins
walking to the right as in Figure P12.38. The goal is to
find the woman’s position when the beam begins to tip.
(a) What is the appropriate analysis model for the beam M
before it begins to tip? (b) Sketch a force diagram for e
the beam, labeling the gravitational and normal forces A
acting on the beam and placing the woman a distance N
x to the right of the first pivot, which is the origin. '
(c) Where is the woman when the normal force #, is the Figure P12.38
greatest? (d) What is n, when the beam is about to
tip? (e) Use Equation 12.1 to find the value of n, when
the beam is about to tip. (f) Using the result of part
(d) and Equation 12.2, with torques computed around
the second pivot, find the woman'’s position x when the
beam is about to tip. (g) Check the answer to part (e) by
computing torques around the first pivot point.

-

¢ -

13
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43. A hungry bear weighing 700 N walks out on a beam
in an attempt to retrieve a basket of goodies hanging

at the end of the beam (Fig. P12.43). The beam is uni-
form, weighs 200 N, and is 6.00 m long, and it is sup-

ported by a wire at an angle of # = 60.0°. The basket
weighs 80.0 N. (a) Draw a force diagram for the beam.
(b)Y When the bear is at x = 1.00 m, find the tension
in the wire supporting the beam and the components
of the force exerted by the wall on the left end of the oodies GB
beam. (c) What If? If the wire can withstand a maxi- Goodies
mum tension of 900 N, what is the maximum distance Figure P12.43
the bear can walk before the wire breaks?

14
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46. A 1 200-N uniform boom at ¢ = 65° to the vertical is
supported by a cable at an angle # = 25.0° to the hori-
zontal as shown in Figure P12.46. The boom is pivoted
at the bottom, and an object of weight m = 2000 N
hangs from its top. Find (a) the tension in the support
cable and (b) the components of the reaction force
exerted by the floor on the boom.

Figure P12.46

15
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A 10 000-N shark is supported
[} by a rope attached to a 4.00-m
rod that can pivot at the base.
(a) Calculate the tension in
the cable between the rod
and the wall, assuming the
cable is holding the system
in the position shown in Fig-
ure P12.49. Find (b) the hori-
zontal force and (c) the verti-
cal force exerted on the base
of the rod. Ignore the weight

of the rod.

Figure P12.49

16
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50. Why is the following situation impossible? A worker in a
factory pulls a cabinet across the floor using a rope as
shown in Figure P12.50a. The rope make an angle 6 =
37.0° with the floor and is tied &, = 10.0 cm from the W
bottom of the cabinet. The uniform rectangular cabi- , %
net has height £ = 100 em and width w = 60.0 em, and b
it weighs 400 N. The cabinet slides with constant speed

|
The worker tires of walking backward. He fastens the 7, B ef?l"_ A l A

when a force F = 300 N is applied through the rope.
rope to a point on the cabinet hi; = 65.0 cm off the
floor and lays the rope over his shoulder so that he can
walk forward and pull as shown in Figure P12.50b. In Figure P12.50 Problems 50 and 62.
this way, the rope again makes an angle of § = 37.0°
with the horizontal and again has a tension of 300 N.

Using this technique, the worker is able to slide the
cabinet over a long distance on the floor without tiring.

g
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A uniform beam of mass m is inclined at an angle 6 to
the horizontal. Its upper end (point P) produces a 90°
bend in a very rough rope tied to a wall, and its lower
end rests on a rough floor (Fig. P12.51). Let u_ repre-
sent the coefficient of static friction between beam
and floor. Assume pu, is less than the cotangent of 6.
(a) Find an expression for the maximum mass M that
can be suspended from the top before the beam slips.
Determine (b) the magnitude of the reaction force at
the floor and (c) the magnitude of the force exerted Figure P12.51
by the beam on the rope at Pin terms of m, M, and ..

18
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55. One side of a plant shelf
is supported by a bracket g o [|200cm
mounted on a vertical wall

!)}* a §i11gle screw as shown ) ' 3.00 cm
in Figure P12.55. Ignore ¥

the weight of the bracket.

(a) Find the horizontal 6.00 cm
component of the force |

that the screw exerts on

the bracket when an 80.0 N )

vertical force is applied as Figure P12.55
shown. (b) As your grand-

father waters his geraniums, the 80.0-N load force is
increasing at the rate 0.150 N/s. At what rate is the
force exerted by the screw changing? Suggestion: Imag-
ine that the bracket is slightly loose.

19
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A stepladder of negligible
[} weight is constructed as

shown in Figure P12.56,
with AC= BC= € =4.00 m.
A painter of mass m =
70.0 kg stands on the lad-
der d = 3.00 m from the
bottom. Assuming the floor
is frictionless, find (a) the
tension in the horizon-
tal bar DE connecting the
two halves of the ladder,
(b) the normal forces at
A and B, and (c) the com- Figure P12.56
ponents of the reaction Problems 56 and 57.
force at the single hinge C

that the left half of the ladder exerts on the right half.
Suggestion: Treat the ladder as a single object, but also
treat each half of the ladder separately.

20
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9. Find the mass m of the counterweight needed to bal-
Y ance a truck with mass M = 1500 kg on an incline of
6 = 45° (Fig. P12.9). Assume both pulleys are friction-

less and massless. 2/? I
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Figure P12.9
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11, A uniform beam ol length 760 wmand weight 450 X ™) At
N \ T T
10° N is carrvied by two workers, Samcand Joe, as shown
in Figure P1211 Determine the tovee that each person -~
exerts on ll](' l)(‘.\lll. SERTI |,. VMg -
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/Z__]A 15.0-m uniform ladder weighing 500 N rests against

EH« frictionless wall. The ladder makes a 60.0° .mglt
[ with the horvizontal. (a) Find the horizontal and verti-

cal forces the ground exerts on the base of the ladder
when an 800-N firefighter has climbed .00 m along
the ladder from the bottom. (b) If the ladder is just
on the verge of slipping when the firefighter is 9.00 m
from the bottom, what is the coefficient of static fric-
tion between ladder and ground?
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LA wniform ladder of Tength Land mass iy rests against
A rictionless wall, The Ladder makes an angle 0 with
the hovizontal. () Find the horizontal and vertical
lovces the ground exerts on the base ol the ladder
when a firelighter of mass my has climbed a distance
valong the ladder from the bouom. (b) I the ladder
in just on the verge of slipping when the firefighter is
A distance d along the ladder from the bottom, what
s the coetlicient of statie friction between ladder and
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15. A flexible chain weighing 40.0 N hangs between two
hooks located at the same height (Fig. P12.15). Ateach '\ ¢
hook. the tangent to the chain makes an angle 8 = L7
42.0° with thc horizontal. Find (a) the maﬂnuude of f ~£0“ p .‘f: /_{

R S N AP
the force each hook exerts on the chain and (b) the B s SO /;, a

tension in the chain atits midpoint. Sugeestion: For part Fi -
igure .
(b), make a force diagram for half of the chain. 9
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16, A uniform beam of length L
and mass m shown in Figure
PI2.16 is inclined atan angle
(10 the horizontal. Tts upper
end is connected 10 a wall by
arope, and its lower end rests \n
on - a rough, horizontal sur-
face. The cocefficient of statie
friction between the beam Figure P12.16
and surface is p,. Assume
the angle ¢ is such that the statie friction force is at its
maximumvalue, (@) Draw a force diagram for the heam.
(DY Using the condition of rotational equilibrium,
lind an expression for the tension 7 in the rope in N e
terms of i, g and 0. (¢) Using the condition of trans-
lational equilibrium, find a second expression for T'in L, ij T .)/”j//
terms of g, m, and g (d) Using the results from parts [""“’ e Sl Sk
(@ through (), obtain an expression for i, involv-
ing only the angle . (¢) What happens if the ladder
is lilted upward and its base is placed back on the
ground slightly 1o the left of its position in Figure
P12.162 Explain.
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I8, 20.0-kg floodlight in a park s

Edsupported at the end of a horizon. f
tal beam of negligible mass that s
hinged 10 a pole as shown in Figure s
PI2.I8. A cable at an angle of ¢ = { i-c.h
30.0° with the beam helps support | ’

the light. @) Draw a force diagram
for the beam. By computing torques
about an axis at the hinge at the lefi-
hand end of the beam, find (b) the

tension in the cable, (©) the horizontal component of
the force exerted by the pole on the beam. and (d) the
vertical component of this force. Now solve the same
problem from the force diagram from part (a) by com-
puting torques around the junction between the cable
and the beam at the right-hand end of the beam. Find
(¢) the vertical component of the force exerted by the
pole on the beam, (f) the tension in the cable, and
(g) the horizontal component of the force exerted
by the pole on the beam. (h) Compare the solution
o parts (b) through (d) with the solution 1o parts
(¢) through (g). Is either solution more accurate?

Figure P12.18
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19. Sir Lost-a-Lot dons his armor and sets out from the
castle on his trusty steed (Fig. P12.19). Usually, the T
drawbridge is lowered to a horizontal position so that
the end of the bridge rests on the stone ledge. Unfor-
tunately, Lost-a-Lot’s squire didn’t lower the draw-
bridge far enough and stopped it at # = 20.0° above \
the horizontal. The knight and his horse stop when | ,,‘\\ .
their combined center of mass is d = 1.00 m from the ";
cnd of the bridge. The uniform bridge is { = 8.00 m ' [ ‘{;y
long and has mass 2 000 kg. The lift cable is attached ; o
to the bridge 5.00 m from the hinge at the castle end v _g’ﬁ:ﬂy_
and 10 a point on the castle wall 2 = 12.0 m above the s /
bridge. Lost-a-Lot’s mass combined with his armor =
and steed is 1 000 kg. Determine (a) the tension in the Figure P12.19 Problems 19 and 20.
cable and (b) the horizontal and (c¢) the vertical force '
components acting on the bridge at the hinge.
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21. John is pushing his daughter Rachel in a wheelbarrow
when it is stopped by a brick .00 cm high (Fig. P12.21).
The handles make an angle of ¢ = 15.0° with the
ground. Due to the weight of Rachel and the wheelbar-
row, a downward force of 100 N is exerted at the center
of the wheel, which has a radius of 20.0 cm. (a) What
force must John apply along the handles to just start the
wheel over the brick? (b) What is the force (magnitude
and direction) that the brick exerts on the wheel just as
the wheel begins to lift over the brick? In both parts,
assume the brick remains fixed and does not slide
along the ground. Also assume the force applied by
John is directed exactly toward the center of the wheel.
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Figure P12.21 Problems 21 and 2.
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il
230 One end of a uniform LOO-m-long rod of weight Iy is
/uppmml by acable atan angle of 0 = 37" with the rod.

-

Ihe other end rests against the wall, where it is held by
(riction as shown in Figure 112,23, The coefficient of , :
7 statice friction between the wall and the rod is g, = 0.500. A oy
Determine the minimum  distance x from point A at &
which an additional objeet, also with the same weight 77, 1 On
can be hung without causing the rod to slip at point A. Figure P12.23
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24 A 100kg monkey climbs o uniform ladder with
weight 1.20 ~0 104 Noand length 7 5.00 mas shown
in Figure P12.240 The Tadder rests against the wall
and makes an angle of £ 60,0 C‘)
with the ground. The upper and
lower ends of the ladder rest on
frictionless smfaces, The lower
cnd is connected to the wall by
horizonwal rope that is fraved and

can support a lll;l},’illllllll Ltension

of onlv 80.0 N, () Draw a force Rope

mﬁl ladder. (b)Y Find

the normal force exerted on the Figure P12.24 (/?j

bottom of the ladder. (0) Find the lo47.

tension in the rope when the monkey is two-thirds of

- 4 -
the wav up the ladder. (d) Find the maximum distance /WMK?/W/,MJ,&"%M

4 that the monKkey can climb up the ladder before the

rope breaks. (¢) If 1the horizontal surface were rough ' {ﬂ'// 0P 5 4a//
and the rope were removed, how would your cuml}sm 7

of the problem change? What other information would

vou need to answer parts (¢) and (d)?
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» A uniform plank of length 2.00 m and mass 30.0 kg is | | p
J| supported by three ropes as indicated by the blue vec- " ‘j g

tors in Figure P12.25. Find the tension in each rope Z'.,
‘when a 700-N person is d = 0.500 m from the leftend. 44, ..

fo—— 2.0 1n

Figure P12.25
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38. A uniform beam resting on two pivots has a lengih /.
0.00 m and mass M~ 90.0 ke, The vivor under the lefi
end exerts anormal foree ny on the heam, and the sec-
ond pivot located 2 distance € = 4,00 m from the left
end exerts a normal foree Ny A owonnn of mass m -
55.0 kg steps onto the left end of the beam and begins
walking to the vight as in Figure PI2.38, The goal is to
lind the woman’s position when the beam begins to tp.
() What is the appropriate analysis model for the beam
before it begins 1o tip? () Sketeh a foree diagram for
the beam, labeling the gravitational and normal forces
acting on the beam and placing the woman a distance
v 1o the vight of the first pivot, which is the origin,
() Where is the woman when the normal foree n, is the
greatestz () What is np when the heam is about to
tipz (¢) Use Equation 12.1 1o find the value of n, when
the beam is about (o tip. (D Using the result of part
() and Equation 12.2, with torques computed around
the second pivot, find the woman's position x when the
beamis about 1o tip. (g) Check the answer to part (e) by
computing torques around the first pivot point.
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. A hungry bear weighing 700 N walks out on a beam

in an attempt to retrieve a basket of goodies hanging
at the end of the beam (Fig. P12.43). The beam is uni-
form, weighs 200 N, and is 6.00 m long, and it is sup-
ported by a wire at an angle of ¢ = 60.0". The basket
weighs 80.0 N. (@) Draw a force diagram for the beam.
(b) When the bear is at x = 1.00 m, find the tension
in the wire supporting the beam and the components
of the force exerted by the wall on the left end of the
beam. (¢) What If? If the wire can withstand a maxi-
mum tension of 900 N, what is the maximum distance
the bear can walk before the wire breaks?
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46. A 1 200-N uniform boom at ¢ = 65° o the vertical is
supported by a cable at an angle 8 = 25.0° 1o the hori-
zomal as shown in Figure P12.46. The boom is pivoted
L at the botom. and an object of weight m = 2000 N
hangs from its top. Find (a) the tension in the support
cable and (b) the components of the reaction_force
exerted by the floor on the boom. 1&/ L’A ({//ﬁ
'

a) 7=7.7
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A0 LN 10 000-N shark is supported 77
m I a rope attached o a 4.00-m 20.0°/
vod that cam pivatacthe base, | | 77777777

Y@ Caleulwe e tension in | /
y .\
the cable between the rod )
and the wally assuming the : 2 a

cable s holding the svstem
w the position shown in Fig- |
ure P12.49. Find (b) the hori- S \
zontal force and (¢) the verti- - |0 \G(mo 10000 N
cal force exerted on the base ' B
ol the rod. Ignore the weight .
ol the rod. Figure P12.49
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S0, Why s the following situation impossible? A worker in a
factory pulls a cabinet across the floor using a rope as
shown in Figure P12.50a. The rope make an angle 0 =

37.0° with the floor and is tied A = 10.0 cm from the o L
bottom of the cabinet. The uniform rectangular cabi- . . S B A |
net has heighe € = 100 cm and widdh w = 60.0 cm, and FT i 5

it weighs 400 N. The cabinet slides with constant speed A o /7 | LI b h
when a force F= 300 N is applied through the rope. ‘f;. i ;/*(0 '3 ’( i L )/’} |
The worker tires of walking backward. e fastens the _!‘ ST . Y (l &= B
rope 1o a point on the cabinet by = 65.0 ecm off the

floor and lavs the rope over his shoulder so that he can a o

walk forward and pull as shown in Figure P12.50b. In
this way, the rope again makes an angle of 8 = 37.0°
with the horizontal and again has a tension of 500 N.
Using this 1technique, the worker is able 1o slide the
cabinetover a long distance on the floor without tiring.

W/ f,vL/b/// ’&&// MPJ,@OLf\J//wff L/ ///J

Figurc P12.50 Problems 50 and 62.
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.\ uniform beam of mass m is inclined atan angle 10

the horizontal. Is upper end (point ) produces a 90°

bend in a very rough rope tied o a wall, and its lower =
end rests on a rough floor (Fig. P12.51). Let gy repre-
sent the coefficient of sttic Iriction hetween beam : N,
and Noor/ Assume g, is less than_the cotangent of Hf/"/l'[}‘ r‘-""fsxﬂ '
(@) Find an expression for che maximum mass M that = b/
can be suspended from the top before the beam slips. o
Determine (b) the magnitude of the reaction force at

the loor and (¢) the magnitude of the force exerted Figure P12.51
by the beam on the rope at Pin werms of m, M, and u.. N )
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55. One side of a plant shelf

is supported by a bracker 80.0 N 5.00 cm

mounted on a vertical wall A

by a single screw as shown T 3.00 cm
in Tigure P12.55. Ignore

the weight of the bracket.
(@) Find the horizonuwal 6.00 cm
component of the force

that the screw exerts on |
the bracket when an 80.0 N i
vertical force is applied as Figure P12.55
shown. (b) As vour grand-

father waters his geraniums, the 80.0-N load force is
increasing at the rate 0.150 N/s. At what rate is the
torce exerted by the screw changing? Suggestion: Imag-
ine that the blacket 1s thhtlx loose.
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L)

l'vi'-l:\ stepladder of negligible

— N . i -

L weight is constructed  as i
shown in Figure 1256,

with AC = BC= € = 1.00 . l"("L K(‘
A painter of mass m = T/“) )
0.0 kg stands on the lad- / [ \
der d = 3.00 m from the n ;-

e I
botom. Assuming the {loor d , ‘\
s {rictionless, find () the / I L}
tension  in the  horizon- / | , -
tal bar D connecting the  _y 4 | % L
two halves of the ladder, A |<__(’_ 2 L
(b) the normal forces at 2 -
Aand B, and (¢) the com- Figure P12.56

ponents  of the reaction

force at the single hinge C

that the left half of the ladder exerts on the right half.

Suggestion: Treat the ladder as a single object, but also

treat each half of the ladder separately. (,:_}@J/(g‘-,/l[;;)
_ cap As

\ 7

(C:,‘ Tx Cxsin 2546) 77

+ (C68Ey 3k Sinli§2dt4)) A

: ﬁﬁﬁ_@(ex x My SinCIF7455))

S (@RJ_{ x.,‘/x S/'f)( 1%5))--'-‘—Q~-{ —]

Problems 56 and 57.
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