Assessment (instructor): 2017 CIVL 11 Test 2 (Frank Secretain)

Time allowed: 170 minutes
Devices allowed: pencil, pen, calculator, scrap paper
Marks allocated: 5 questions worth 100 marks
Percentage of final grade: worth 20% of final grade
Notes from instructor: Be neat, Box final answers
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Moment of Inertia Table
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(10 marks)

Determine the centre of mass
for the three mass system and
draw it on the diagram.

given;
m1 =1 kg
m2 =15 kg
m3 = 20 kg




(25 marks)

Determine the maximum
velocity the car can drive
around the axis of rotation
before it slips.

given:
m = 1000 kg
theta = 10 deg.
u_s=0.9
u_k=0.8
R=100m
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(25 marks)

Determine the tensions in both ropes and the
magnitude of the force extended on the pin
attached to the beam.

given:
m1 =100 kg
m2 = 50 kg
length () = 2m
X1=1m
x2=1.5m
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(25 marks) Confirm that
the systems will move,
then determine the
acceleration and the
magnitude of the force
on the pin through the
solid cylinder pulley.

given:
m1 =100 kg
m2 = 30 kg
m3 =10 kg
r=1m
u_s=0.2
u_k=0.1
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(15 marks)
Determine the average force and acceleration of the car as it smashed though the wall.

given:
m = 1000 kg, v_0 =30 m/s, v_1=10 m/s, w=0.3m
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(5 marks BONUS)
Determine the maximum velocity the van can drive around the axis of rotation before it tips over.

given:

m = 1000 kg
theta = 10 deg.
u_s=0.9

u k=0.8
R=100m

s

\
\
\
|
l a
'.w*z:‘ﬁc\r\
|
\




(R w, =\ Ko

o =5 Wp = \5 Koy
1 My A T
l t
i , Wa = A0
.—ﬁ: - ki - > L
——————

5 \0 \5
W‘ao:,

) Z WX ) .(_1)_(0.5) + (A SXTI-.S) + (20302.53 i _

X T= 10.0%3
D Sw (\ 4 15+ 20)
= W, (‘\(‘ 5) + (\53(0'53 s (7'03(%) &=
R = LG
S wg (14 B+ 20)
Key* 10 Onits

\{as = \gcjt unts




(6
inz"‘Q‘(z'z Ncos€® + Te sim6 - Wy ()

S Fe= Wac= Nawnwg - ¥_FC°~3G @'\

She e N wm o oen ()
O=News € ~ /U'N sivi © - WMoy
Woy = N (COSG -\',U’SW\6>

: oy
W= co5 @ +/«752vﬁx (\a\

sy (D) b ) ok sk T v
)K(..f) - yl(O) 5&“6 - /u‘[ ]co$ @
¥ co3@ —k/u—sme cose-»/vsm

» 2 : ——
= [w‘,e -\,u—sme]{ SNG - prcas 6]

- \
M@~ $Sne
(05 ) € * psnG

o5 (10) = s (10
\](q’ca\(\wj (o- q\(\oﬁg( q; ‘(?03] = 25 wmy ( 41 K/ )
£o5 0.1) 4




FBD-

- K >
e Xp—— 1
e 77— : @
H"‘—‘X«z“"‘ ¢ X
Q, 3 e VM
— | beawm )
o "
T ¢ "2D
T

WMassy

™o

She For T, in ep. (a)-
T\ = w0\
50k (‘it’»\) o (3) ok sde e Ty

0= [M.C\] Ky * (N\z‘/{% -@'&MQX"D
e (mxi+ g
& X2\ O

S e R and Ry in eqer () ok 0

Rx= T,058©

Ry= Ty & WMoy - 158

2 F.= \N\/{éd Rx-

il Fy ‘ﬂ{‘{; ?7 x Tl$mG T W\z )
=T, = (D)) + (esB)- (o s\“bxxl) o

2C05 & ()

T, e o F
l)’ p p‘ﬂ 'M = T\ M9 (_q)

T,= (o)(asl) = 4%l N
[(\ooﬁ(\\ + (\(‘5“'\‘_\@ 1)
(i-5)s (¢0)

Re= (W33) cos (60) = 5E6 N

= \\33 N

Ry= A8l 4 (s6)as) - (153)sm(@) = LAO N

R|=|Re g¢‘=ﬁ%1* 4o

LR o (F1)= ot —-) = 4)°

=350 N

490
566

Rv‘ : o yl®
Rx




56\ (7732 (7) For N3
oNZ
N"““t% |
i C\\ T = Wy +p’\m‘c5
40 C\ ( & . \ |
= \- ﬁr \
M\O\X ‘ WA

s
Sove. (Q e T

= s WSy z
=T

()
@)

(3)
()
(5)



50 (W 4 (&) wh (5\ od she BT ooy

Lo, = [W‘?—")‘ W‘qul‘f" = [_“M\"‘x‘\' /U'W‘\*;) r
G7)(5)
| o () i)

She Te Ry W ev (3) o sh (1a)

"

\N\7_°¥z - W\qu/- WA, "/‘rw\\%/

Re= T, = mag+ PN
9 Fe Ryw e (O o sb (6a)

R W Y_W‘z"s‘ W‘lc‘-"] 3 Mgy = e ("5'0"‘) * a9

| 30 - (0-2)(100)
o"‘z\r: (q..‘a\)[ = ‘l 2 ¥0.F we (b wies")

00+ 20+« T

I E e )

o %3045
Ry = (0)(15) + (e)(1=)(as) = A4EN
= (3) (a8 - 18) « ()(ast) = B4FN
Rl = \r,}*Rf - [ v = 4R N
st (B) = i (G) - sue “’]ANB‘*"




Mowen'y w

Qoz AN,
?\ = WAV
Op = pre Nt =5 Fmﬁ.- \(V\(V‘_Vh
At
Kivames
2 Vy 4V, = 2 K%
*ﬁ&*( :. Bt = A Slv)
o N
Vo=Vt Lo ax = Ot V-
5
A nx
Newbrs T Lo (cek)
—f_F‘-'-\N\a =D

A..\.z-g—‘—(g—’—ej— = O.0V5 3

30+ \O
(1005 Y10 -30) 5

£ .= == A7 _

F s 12333355 N
\0T-%0"

Qe = 20Dy “1B55 wigx

(26 cﬁs)

—

Very lorge Y

[N

W wis es&iwﬁsft&
Yoo sw\m\\ o K .

VO~V.

Yoo \O\WJZ. »



TBo:

~F = = > 5
Z. z ‘%: N(—OSG + ‘FFS\V\G - Wy (‘\

(2)

Z M= T, = (mac)(£ews 03) = (mo)(L s 6,) (3)

. N
Sulo 0\,-=F wo AR (")\ el sdwve e Vi

0= (L \I’L)Xc%@_‘) A TNS

S\V\e3
Y \/( %) o5 B3 ey \

; . -
0, = ton L}) = 54 B, Bho= o J4*

J

Vm: \f( c\r%\.)(\OO.) tan (7"'8 " 2 \ WY 4 (?5 k\m/vh




