MCG 2108 - Fall 2015

DGD Week 3 (28" Sept and 1* October 2015)

Chapter 12 ( Part1)

Question 12.32 will be solved by the TA

Question 12.12, 12.17 will be assigned to the students



PROBLEM 12.12

A light ram made up of two cars 15 traveling at 90 km'h when the
brakes are applied to both cars. Knowing that car 4 has a mass of 25
Mg and car B a mass of 20 Mg, and that the bralang force 1z 30 kIN
on each car, determine (@) the distance waveled by the wamn before 1t
comes to a stop. (b)) the force in the coupling between the cars while
the train 15 showmng down.

SOLUTION
vy =90 km'h =90/3.6 =23 m/'s
(@) DBoth cam:
-*-;mhm | sxoda  (LoxIoR
GoR0N  JoxmSN -2

+.ZF, =%ma: 60x10° N=(45x10° kga G TR s vy

WV =1 +2ax 0=(25)" +2(-1.333)x

Stopping distance: r=234m -
(B CarA:
(.é’Exmv
Q 4. YF_—max 30x10° + P=(25x10° Ja
E_* A 1 P = (25x10%)(1.333)— 30 10°
30;11:5&!

Coupling force: F=+43332N F =333 kN (tension) A




e PROBLEM 12.17

A 2500-kp tock is being used to Lift a 500 kg boulder B that

v/j'{ is on a 100 kg pallet 4. Enowing the acceleration of the tuck
Pl is 0.3 m's”, detemmine (@) the horzontal force between the
fam tires and the ground, (&) the force between the boulder and
@;.I the pallet.
SOLUTION
Kinematics: ar=03 Py p—
a,=ap;=03 m‘sjn
Masses: mz =2500kg
my=100kg
mg =500 kg

Let T be the tension in the cable. Apply Newton' s second law to the lower pulley. pallet and boulder.

I

(my+ Mg ) %
Vertical components +] -

T—(my+mg)p=(my+mga,
T —(600)(9.81) = 600(D.3)
I'=68066T

Apply Newton's second law to the truck
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PROBLEM 12.17 (Continued)

Honzontal components b S —T =mrar
(@) Horizontal force between lines and sround.
F =T +mpa;r = 6066 +(2500)0.3)

Apply Newton's second law to the boulder.

| Ma Mg Qe

I

Fhl

Vertical components r: Fop—mge=mgag
Fg=mglg+a)=5000981+03)=5035N

(%) Contact force:

F=6816N 4

F,;=5060N 4




PROBLEM 12.32

The masses of blocks 4, B, C and D are 9 kp, 9 kg, 6 kg and 7 kg,
respectively. Knowing that a downward force of magnimde 120 IV is
applied to block D determine (i) the acceleration of each block, (&) the
tension 1n cord ABC. Neglect the weights of the pulleys nnd the effect of
friction.

Nofe: Az chown, the gystem iz in equilibraimm.

From the diagram:

Cord 1: 3y, +2yp + yp =constant

Then vy +2vg+vp =0

and 2a,42ag+a-=0 (1)

Cord 2: O —¥,1+(yp — ¥g)=constant

Then g —vy—vg=0
and ap—ay—ag=0 (23
A {a@) —l-lEF;,—miai: mue—1L + L =mm,
1! -[1
*1 or 9(.81)- 2T, + T, =9a,, 3)
M= | +|TF, =myay: 2T,
L =mgag: mgg— 2T +T, = mgay
% t M B
2 ot 9(9.81)—27; + T, =9ay (4)
Ty b Nore: Eqs. (D and (4) =>a, =a;
hl = l Then Eq. (1} =a-=-4a,
gl
T Eaq. (2) = ap = ay
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PROBLEM 12.32 (Continued)

(B)

+lEﬁ =meag: meg—I =mpag

or L=mg(g-ac)=6(g+4ay) ()
-I—J'EFl =mpap: mpg— 25 +(Fp) =mpap

or T =%[MD(3—GD)+ 120] =94.33ﬁ—%(?a_{} (6)
Substituting for T [Eq. (3)] and T [Eq. (6)] inEq. (3)

99.81)— 2 x 6(g+ 4a,) +94.335— %(?a_d) =9,

oy
" i O(0.81)-2x E{Q;EI.) +94.333 ~1.0728 m/s’
i 48+3.5+9
a,=ag=a,=1073 m-"sz,|{
and ae =—4(1.0728 m/s’)  or a, =429 m.-"sz'| 4

Substituting mnte Eq. ()

T, =6(9.81+ 4(1.0728)) or [[=846N «




