ENGR 3311: DYNAMICS SPRING 2023

Quiz 10: Chapter 15 Due: Friday 24 Feb 23

Examine the solved problem below. There are four errors in the solution below. Your task is to locate and identify those errors, then
correct them and calculate the proper result. If the same error occurs more than once, only count it as a single error, even if you have
to correct it in more than one instance.

Each correctly identified error is worth 4 points, and the re-calculated results are worth 4 points as well. You must save your work
in pdf format and submit via the Quiz 10 Assignment in the Chapter 15 folder of the in the Quizzes folder in the Online Classroom in
Blackboard. Please do not use any other file format than pdf.

Two smooth disks A (m, = 4kg) and B (mp = 2kg) have the initial velocities shown just
before they collide. Determine their speeds just after impact if the coefficient of restitution
ise =0.8.

A)  Write velocity vectors 7, and v just before the collision:
— 3. 4, . .
Uy = (15?) —=1 —g]] =(-91—- 12])?
7 = (85))

B) Conserve momentum in the x—direction:

Z Pox = Z P1x

MyVygx + MUy = MYVspx + MpUpsy

(4kg) (—9%) + 0 = (4kg)vapy + (2kg)vppa
—36 = 4vAfx + ZUfo

C)  Apply coefficient of restitution in the x—direction:

e = Vafx — VBfx 0.8 = Vafx — VBfx
Upx — Vax 0-(=9)
D) Solve the system:
Using Wolfram a:
—36 = 4uypy + 2Vp1y Vafy = —8.4?
—7.2 = Varx = Vpfx Vppx = —1.2%

E) Conserve momentum in the y—direction:
St =Y
mAUAy + mBUBy = mAvAfy + vany

(4kg) (—127) + (2kg) (8T) = (4kg)vary + (2kE)vsfy
-32 = 4vAfy + 217ny

F)  Apply coefficient of restitution in the y—direction:
o= Vary ~ VBry

vBy - vAy
Yary — VBfy
08 =——"=
—-12 - (+8)

—-16 = UAfy - Uny

G) Solve the system:
Using Wolfram a:
—32 = 4vp, + 205, Vagy = =107 U5 = (=841 - 10.7)T

=16 = vary = Vpgy Vppy = —5.33% U5 = (-1.21 - 5.33)T
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