MCG 2108 - Fall 2015

DGD Week 2(21* and 24™ Sept 2015)

Chapter 11 ( Part2)

Question 11.141 will be solved by the TA

Question 11. 140, 11.147 will be assigned to the students



PROBLEM 11.140

A motorist starts from rest at Point 4 on a circular entrance ramp when

«F L t = 0, inereases the speed of her automobile at a constant rate and
T / —~ I-—]LHJ m—-] enters the highway at Point B. Enowmg that her speed continues to
-/ \ " mncrease at the same rate wntil 11 reaches 100 km'h at Point O
finey 15":'\ . e determine (a) the speed at Point B, (») the magnimde of the total
o [—— e acceleration when f =20 s.
SOLUTICN
Speeds: v, =0 v =100 km/h = 27.78 m's
Distance: %= %{15[}} +100=3356m
Tangential component of acceleration: 1!11 = 1,5 + 2a
S .
g =M% _CTT8) ~0 405 m?
2s (2)(335.6)
. ] 2 x ,_ i
AtPont B, vy =V + 2asp where 5p = E{l 30)=2356m
vy = D+ (2)(1.1495)(235.6) = 541.69 m'/s”
vg = 1327 mhe vg = 83 8 km/h
(@ Atr=20s, v = v, +at = 0+ (1.1495)(20) = 22.99 ms
Since v < vy, the car is still on the curve. £2=130m
_ 2 (22.99) 5
Normal component of acceleration: = = % = 3524 m/s-
P

(b) Magnimde of total acceleration: al = Jaf +a = J{1.149:’>)3 +(3.524) |a| = 1.71mvs’ <




Y <mm

FROEBLEM 11.141

_Eﬁ'ﬁﬁ'—_“

-~ 3%}
Racecar 4 1s fraveling on a straight portion of the track while racecar B 15

traveling on a circular portion of the track At the instant shown. the
speed of 4 15 ncreasing at thc ratc of 10 ms". and the speed of B 15
decreasing at the rate of 6 nv's”. For the position shown determine (#) the
velocity of B relative 1o 4. (5) the acceleration of B relative to A.

SOLUTION

Spocds:

Velocities:

(@) Relative welority:

vy =240 km'h =66.67 m's
vg =200 km'h =355.56 m/s
vy = 66,67 mis+—
vp =33.56 mfs FalF
Yod =Y — ¥
Vgy = (53.56c0s30") 4+ 55 56uin 50°l + 66.67 .
= 30.96 —> + 42,56}
=52.63 m's = 33.96°
Vg =180.5 ka/h < 54.0° o

Tangential accelerations: (ag), =10 m/s” —

MNormal accelerations:

(a), =6 m/s® (507

|

-
a,=—
Fe
Car A:  [p=x) (a,), =0
CatrB: (p=300m)
{ag), = {5;-;;5} —=10.788 (ag), =10.288 m/s?40°

(b} Accclemtion of B relative to A apy =ag —ay

agy =(ag), +{ag), —(a,), —(a,y),
=6_A 30" +102868 < 40 +10 =+ 0
={Feos50°+10.2B8cos40? +10) —

+ (ﬁsinﬁﬂ"—lﬂﬁﬁﬁsin-#ﬂ“ﬂ
=21.738 5 + 2,017 ag, =218 ms’ 53" 4




PROEBLEM 11.147

Coal ie discharged from the tailgate 4 of a dump ek with an
utial velocity v, =2 mis 7307 Determine the rading of
curvature of the trajectory descnbed by the coal (=) at Pomnt 4.

(&) at the point of the trajectory 1 m below Point 4.

SOLUTION

() s

(¢) AtPointd @, = g} = 981 mse?]
Sketch tangential and normal components of acceleration at 4.

(a4), = geos50°

= 5
= 1;'4_ — {2}" oy = 05341[[ "
(a,), 098lcos30° P

24

(%) At Point 5, 1 meter below Point 4.
Horizonml motion: (vg), = {v,); = 2coe5l” = 1. 286 mis =—
Verticalmotion:  (vp)l = (vy)) + 2a,(vg — 1)
= (2cosd07)” + (2(-9.B1X-1)
= 2197 m’fs?

(v5), = 4.687 mis]

i o TEER 8 =746
(vg), L286
ag = gcosT4.6°
Py = ve Ol 4 0%),
{ag], p ooz 7467
1.286)% + 21.97
tkl (1286)7 +21.97 pp =907m 4

9 8lcos74.4°




