Engineering Mechanics
AGE 2330

Lect 13: Review of Lect 11



3/2 The 50-kg crate is stationary when the force P is ap-
plied. Determine the resulting acceleration of the
crate if (a) P = 0, (b) P = 150 N, and (¢) P = 300 N.

_3f2 | 50(3.81N = Fy=0: N=- 50(1.8)cos 15° =0
3 N= 474 N Throughout

_y (@ P=o0
a7 Eclu'nlibr;um check :

i, =0.20
Hp = 0.15
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N - ZFFy=0: F- 50(9.8\) s 1S°=0

15° F =170 N
Frax = SN = 0.2(474) = 4.8 N <F i moton &
ZFy = Moyt 0.15 (474) - 50 (9.8)) sinl5° = Soay
Ay = -1.1E m)s™

(LJ) ?= 150 N J Ecluﬂihr{um checl
XFy=0: 150+ F - 50(%8)sin IS* = 0

S No mrh;m La=0
==[73.0N

Fe2aon, |FI< F,
(€) P=300 N Equilibrium check tjitlds
|F| > Fmam ) SO mohan 7 : F=F « .
Z_F, = may: 300~ 0.15(414-)- 56(9.81) sin 15°-'-50«l
dy = R.04 m|s"




3/6 A skier starts from rest on the 40° slope at time ¢ = 0
and is clocked at ¢ = 2.58 s as he passes a speed check-
point 20 m down the slope. Determine the coefficient
of kinetic friction between the snow and the skis. Ne-
glect wind resistance.

3/6 mg

o
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=ma t .
% mg cos 40

a=9.8/(sin #0°~ x4, cos40)

For constant accel. s= t+ .'zLa 7.

Z
20=0+%06.31-75/u,)2.58
= 0.0395




3/7 Calculate the vertical acceleration a of the 100-l1b

cylinder for each of the two cases illustrated. Neglect
friction and the mass of the pulleys.
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3/16 A small package is deposited by the conveyor belt
onto the 30° ramp at A with a velocity of 0.8 m/s.
Calculate the distance s on the level surface BC at
which the package comes to rest. The coefficient of
kinetic friction for the package and supporting sur-
face from A to C is 0.3.

3
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0.3N TN ’X/ 0.3N
A 4o B

ZFy=0 = N= O.&klmyg
ZFx =moyx © mg sin 36°~ 6.3(0. 846 mj) = ma

ay= 2.3b m|s*
Vg™ = Va'+ Ro,d i Vg T 08% + 2 (2.36)()

Vg = 317 m)s

B 4o C:
ZF3' =0 = N= mg
Py =ma: —0.3(mg) = may | Ay =R

U "= Ugt +Rays ¢ 0= 317%-2(234)s
S = LTI0O m




3/51 If the 2-kg block passes over the top B of the circular
portion of the path with a speed of 3.5 m/s, calculate
the magnitude Ny of the normal force exerted by the
path on the block. Determine the maximum speed v
which the block can have at A without losing contact

with the path.
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3/55 The car passes over the top of a vertical curve at A
with a speed of 60 km/h and then passes through the
bottom of a dip at B. The radii of curvature of the
road at A and B are both 100 m. Find the speed of
the car at B if the normal force between the road
and the tires at B is twice that at A. The mass center
of the car is 1 meter from the road.

===

3/55 £9 Ps =99 m mg
‘A, J_&b Z
/04 = /0/ j TIVA }Nb

ZIi:m,n' U-l U_B;
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For Wy =24y, m/./j_glq):zm(g-_g)
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J600

=427 mYs?
Uy =207m/s or Ug = 744, 4 km/h




3/105 The small cart has a speed vy = 4 m/s as it passes
point A. It moves without appreciable friction and )
passes over the top hump of the track. Determine T—
the cart speed as it passes point B. Is knowledge of 18m, p—

the shape of the track necessary?

3/1os] Ta+t Uqg=T
—L»/mﬂ + 7‘3*\“ 2_'7(‘“
Vao = Vq T+ Rgh = 4T+200.8)03
7. 16 ml,s

M

g

Knouwledge of the shage of The trock s
unnecessary , Os long as tt I1s Known Tthat

the cart passes the h'\jhes’c ?o'mt "



3/107 The 0.5-kg collar C starts from rest at A and slides
with negligible friction on the fixed rod in the verti-
cal plane. Determine the velocity v with which the
collar strikes end B when acted upon by the 5-N
force, which is constant in direction. Neglect the
small dimensions of the collar.

3o |

U=A4T: 505 30°(0.2)-550230°(0.2)
+0.5(9.81)(0.2)
- :ZL 0.5 (v*-0)

V"‘=\5:39/m/$)z) v=2.32 m/s




3/110 The 30-1b collar A is released from rest in the posi-
tion shown and slides with negligible friction up
the fixed rod inclined 30° from the horizontal under
the action of a constant force P = 50 b applied to
the cable. Calculate the required stiffness % of the
spring so that its maximum deflection equals 6 in.
The position of the small pulley at B is fixed.

* Convert in to ft using
° 11 (ft) - 12)} (|n)

3/Io]  For collar, U_, =AT= o
U e 50(2) 40 B Snmet- k() =
k=267 \b/ft




3/116 The 2-kg collar is released from rest at A and slides
down the inclined fixed rod in the vertical plane.
The coefficient of kinetic friction is 0.4. Calculate
{(a) the velocity v of the collar as it strikes the spring
and (b) the maximum deflection x of the spring.

-3l“b | F’ =o' N- 2 ?.gl GOQ'-'
RASIN_ 4 ~F3 (.81) cos 60°= 0
b N= 9.8 N
(@) Jz aT: 2(1.91)(0.5sin ¢0°)
\ ol y 2
N - 0.4-(%.8))0.5)\= 2
o.+:\\ s = %
60N Y= 2.56 mls

(b) 'U"_,;-‘ AT + 2(8. R\)(o.s 1) sin eo°—o.+('i.8\)(o.s+x)
-4 (leodx™ =o
300x* = 13.0Tx —6.53 =0
A= O0.0989m or %= 989 mm




