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Instructor:

Course:

Assessment:

Time allowed:
Devices allowed:
Notes from instructor:

Marks allocated:

Percentage of final grade:

Frank Secretain

Civl 11

Test 1

110 minutes

Pencil, pen, eraser, calculator

Be neat. Show your work where needed. Box final answers.
This sheet can be ripped off and used as formula sheet.
Write your name at the top of the second sheet (question 1).

4 questions worth 40 marks + bonus worth 2 marks (on back)
20% of final grade



Formula Sheet

Centre of mass

Line equation Quadratic formula
b+ 5% —dac LT
y=ax+b & = Leg = ~—=_
2a > my
Uniform circular motion
N d=0r
‘6 2 v’
V= Wwr fp = —UW"F = ——
r
a = qQar

Kinematics

1
> 9:00—!—w0t+§at2
- w? = w? 4+ 2a(0 - 6,)

W= w,+ at

-

Dynamics (Newton’s 2nd Law)
d(muv . - Gmim
L) Fo=""L2—_mg Fy=uN

D F==g =mi  Fy=—p

Moments (integral of Newton’s 2nd Law with space)

— d(I,uw, . = = S
ZMpz—(—;—&)z piy M=FxZ=F1Z%
Conservation of momentum (integral of Newton’s 2nd Law with time)
Femid F-gi= [ Fit=Fue(t-t)
1

1st Law of Thermodynamics
EKE = 5?7’1/1)2

Ef—E,=Q-W
W=F. (-1,

Epg =mg(y — ¥o)



(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the time of flight z

for the given initial conditions: -,
o
a. v_o0=2330m/s, h=2m, theta = 90 degrees / (ivite)
b. v_o0=2330m/s, h=2m, theta = 30 degrees Vi T
AL A / W ‘
Xa” O \‘0 i 2' 4? —/-77777777//"'/ }X 7777 77 v ij‘,/;/
K= \(‘ - O ‘ \/o’( , | |
Vor " 18C. o, : | 0F 008 D07 Ty Ve = 29S.78R
Vi 28 A9V, - sot Sin 30 = Ve Vou = VoS
Ox=0 oy:-9.0 330 !
Ty 2 )
0 \/'\’ \/0\/ + Ll ) © V\\I = Voy 1 aft)
Vg T Qo)+ (23-am1)(0 -2 ) “LoS AT T NS AN
\/'\\I 1223225 +39 2t - 22047, &
Vi 2320y .20 SRt
Vi =108 A2 wmls {+-33.055 ) /
%' \/\z\\/\,\, \.\ *
%o 2O Ve:r L = T, <cos ao-Ver_ Vo =0
Ky = Vi< O A5G
\\//ox -0 \/ov < °>3() _ U Olo = \/o\l \/0\{ " 3930
o Vig = 530

V\\I - \’O\i X C\\,(’\’)
_ -336.059 = B30 v(-a.a) ¢
MO UD ARG L) e o
Vig? - (0pQeo + 39 . 244 Y o
V\Ll =3, \YT 0BAG ,“)'q-, _‘,v&_,__.m,‘_w,_\,“ .

¥-or.29y] v
Vy # - 330.059 {,WMM_,W«




(10 marks) Determine the tension in each rope given
initial conditions: L LLLLLLLL S L

m =100 kg
theta = 75 degrees

L Tk T S T T T T TR




(15 marks) Determine the tension in the rope and the acceleration given initial conditions:

F_a=500N

theta = 35 degrees
m_1 =100 kg
m_2 = 50 kg
u_s=0.1
u_k=0.05
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BONUS (2 marks)

Determine the minimum force need to keep the mass from moving.
Does the mass fall or does it slip first?




(5 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the time of flight
for the given initial conditions:

a. v_o0 =330 m/s, h=2m, theta = 90 degrees
b. v_o =330 m/s, h=2m, theta = 30 degrees

No
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e
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ey
7 7 77 77 s o o e

el e Yiwe
XO = O \/0: \l\ \ =
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Nox = Vptws € oy ™ Vp 5@
\)-\’x = V;V:
ax> O Qy ~ ~q.8\wm L

\(\vewalvf [ @‘,‘M\'f;‘\ g
v =Vt Aa(® )
\’:v - \'C:/ 4 9‘0‘\1% - o)

\/'F'f = j{ \/07\-/ . 'flcx»,\r\

Ng, ~ —\/(3'50 511 "\05{—‘ ?\(—%sM&)\
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e
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(10 marks) Determine the tension in each rope given
initial conditions:

PHIAOLIRE NI HLLTLLE.

m = 100 kg .
theta = 75 degrees e
-
/1
/1
/]
a,
g
/
F0-
i
| & b Tiswme
T2 | » e
Tices0
%
NMJV,,“,) Qvo\ Lown
o
T rewkeTieso s O
7_ F\,:%\fz T\ 5‘“9 = M% (‘L»
o @ %o\ B,
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\T‘: s sw ()
sy () v () od sove %or T
(] [s\:vv\\e «ws® - T,
\ Tl . M(S 9‘:\9 " C\OO)(—O"%\\ 5‘\,\(75) - 9\65




(15 marks) Determine the tension in the rope and the acceleration given initial conditions:

F_a=500N F
theta = 35 degrees . TPl oA
m_1 =100 kg { \ QA
m_2 =50 kg

w, [F————~—
us=0.1 j Wz |

u_k=0.05 Wl & i dd dral ara T G Tl i e o
Ns , Mk
A N(
NN R
. T T F
N"N — > ISR [e} E,ﬁ'ﬂ/le
2 \ <17
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Ai—\.\ oo
¥ W29 AN w0y
Newlons 04 Low:
—i?x:\”‘z‘*x{; T - a N, ()
Pl F«,‘%‘ Ny = w0 (@)

T Ferwom = Facs@ - T - Ny &)
(e
= W M = Fasive + N ~w,q (1)

asowme.  wess-les |, strefel-less rope e QX T A T Ay
solve Sor N, woegqo (W) el Ny w equ @)+

N, = wmey - Fosine (4e)

Nz= wmy0 (2
sdo (2 b () ek sdve e T

Maax = T - pr [ |

T = wax + arwgop ()
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W Oy = Fa\ 5@ T WALk — MWy NV\A\%* /U—FWS\\’\G'

6”\\ YWz ) g = Fo\ (Cosenrs‘mG) N /\fb)(W\\J(VV\Z)
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c;\l\ec,\k iwr '\\— woves o
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BONUS (2 marks)

Determine the minimum force need to keep the mass from moving.
Does the mass fall or does it slip first?

W\g:))Cose l/l/
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W\qys%\r\ e

NV—W&""\\S ?\M Low

Z—Fx=M=O N * wmacos® - Fy O
sz:y«{;f/\rN = wasin® ()

su\ve e N i 2. Cz) .
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Instructor:

Course:

Assessment:

Time allowed:
Devices allowed:
Notes from instructor:

Marks allocated:

Percentage of final grade:

Frank Secretain

CIVL 11

Test 1

110 minutes

Pencil, pen, eraser, calculator

Be neat. Show your work where needed. Box final answers.

4 questions worth 30 marks
25% of final grade



Formula Sheet

Line equation Quadratic formula Centre of mass
—b+ Vb?% — 4ac g > M
Y = axr —|— b f = .’L’cg = ==
2a Z m;

Uniform circular motion

Qd d=0r
\ Z v’
Y = Wy Ay = —Wr = ——
7
a=ar
Kinematics
b - 1., L
T =%, + ot+§at 0:0o—|—wot—i—§at
72 =2+ 2a(Z — z,) w? = w? +2a(0 - 6,)
Uv=uv, +at w=w, + at

Dynamics (Newton’s 2nd Law)

= d(mv) . - Gmime -

Moments (integral of Newton’s 2nd Law with space)

- d(pwp s
3 (1pWp)

Mpsz p0p M=FxZ=F1%
Conservation of momentum (integral of Newton’s 2nd Law with time)
pemi F-gi= [ Fit=Fuet-t)

1st Law of Thermodynamics

Eir—E,=Q—-W Epr =mg(y — Yo) Exgp = -mv
W=F (Z-2,)



(5 marks) Complete the distance-velocity-acceleration graph.




(10 marks) Determine the horizontal distance (d)
travelled by the block given initial conditions:

a. v_o=10m/s, h=2m, m=2kg, theta=30°
b. v_o=10m/s, h= 9m, m=2kg, theta=60°




(5 marks) Determine the tension in
each rope given:

a. m1=100kg, m2=200kg, theta=300, phi=30°
b. m1=200kg, m2=100kg, theta=30°, phi=200°

P




(10 marks) Determine the minimum
mass (m1) needed to accelerated
the system (i.e. move m2), given:

theta = 120 degrees
m_2 =100 kg
us=0.2

u k=0.1

Ny, M

)/

Py g






BONUS (2 marks)

Draw the free body diagram
for each of the blocks. Assume the
blocks are static (not moving).




(6 marks) Complete the distance-velocity-acceleration graph.
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(10 marks) Determine the horizontal distance (d) Volo5@
travelled by the block given initial conditions:

a. v_o=10m/s, h= 2m, m=2kg, theta=300 ‘w VoS
b. v_o=10m/s, h= 9m, m=2kg, theta=60° Vo

K- e ‘wme -

Xo= O Yo= W A= | 4
)(;-= \/F: 0 ; )
Vo= Voco0 Vyo™ -Vy50 s
e v
Vies = Vo560 \/\';:
CAy = O av= - % A
k\m\'{c qqx«’\m’ms
S D - ROL
RN LICEEN V=V, + ot X=Xt Vbt gk
v o
V:": Voy * Q‘Q"(’{‘_ Ye) Vey = Voy * oyt Xe= K+ Vo ¥ *}Q{f
Ny - Vo .
Vey = £ NGy = oy b2 L @ XV E O

Al

Ng, = - [Vade +2an ()

soWe
o () who (2

i & [—J VISinO * 25\\‘]~ [- \lcsine__l ) ,v:'—'—“—"smig " 2 NPRVRON (2“\

=9

oo (@ Wb @

JUZsi® 2 2gh - VpsvE
Ay = [\Iocos(%][.— ; -

(105w 30Y % 2as)) - (osn 30\} ey

A x;=%\o§w‘@&' v- o Aoz 2.7 w

: (10s (@1 + 2(asl) (Q\\ - (10 sin (;0\ ) | )
v) xf[@oyws@o “L " T 23.6F | d=3Fw



(10 marks) Determine the horizontal distance (d)

‘ } travelled by the block given initial conditions: Vcos®
a. v_o=10m/s, h= 2m, m=2Kg, theta=30° ' \}OS(\AG
b. v_o=10m/s, h= 9m, m=2kg, theta=60° eV Ve
X-Air \{—di'(‘ Yiwme i
Iy .. —
Xo: O \/d = \/\ += 1
Xg= Vez O , 4
Nk = Vocgge \LJY‘. .-Vogw\e _L :
Vex= V@@ N = - o ——
=0 A =9 L Ve £ [(v,5m0Y - 4(Y-38)
2(-5%)
2 - : ) = \
WKivewakic a\w«*'wxs L Vom0 ¢ J(vos@) + 2aw o
T :
% = Kot Vot + hat 3
p o i ?
o + \J ‘l’ * ‘\' R By 1
MO % Nl * 8% %= FRN 3
. . > ;L [+ ‘
O = V\r—\losw\e'\' = 305 x;%-wo)t* > e

. \
Use Mc&\‘(c qu,"km
' e Ke= Vox* )
=Ny ¥ 'bl- Lac
X= n .

TN

sNe
.~',o'V> (\\ N\'o (1\

V5B ¥ (v,_‘;iv\e?éf L-,)'\q\:’

e = [\Ic cas,@—k [—"— T

: (\S)sin (‘50.3 p J_(\—os\w (30}3' X 2(‘%3\\(1\‘ 2.66
0\\ Ke= [_(\Q\wg@oﬂ\ " :-“’5 dc\: qu\

(s 692 o3y AlN@ | 367

) \D\ X$= [(\u\cw(@_} —_— e -\15 db= 3-7’ wy




(6 marks) Determine the tension in 11l L L Ll

each rope given:

a. mi1=100kg, m2=200kg, theta=30°, phi=30°
b. m1=200kg, m2=100kg, theta=30°, phi=20°

e = Yooy
_____ ;{ - ?\‘\\
F8o:-
\ wd
/‘ y . 1. sind Newlons 7 OLM

T2 l—‘ = Fr= wiby = Tysme - Ty ¢
e T\C‘be T‘ . (o]

o 2 Yy = \ay=T‘Co59-m,o>-T3 @)

o
Z e .%: O (7)

4
Al \ x — .
: = Ty - iy Q)
shve @) Tor 3
' Ty= e (4

solve () Fo- T;

W
¢ V= Tysind ()
sdo () w B ok sl Toe T,

0= T,cs® -W\.%~E~\,}gl
T,= C%Ze (‘”‘\03* \‘"L%) (22)

. Ty= C—g\?é-o[éa?(\ouzacﬂ =338 N
T,= (3%%) sin 30 = 164N
Ty = (z00)(As\) = 1462 N

b. T,= = [(qm(mﬂwﬂz 3%% N

Ce» 3o

Tz s (33a8) an 20 = \ta9 N
Ty = (1o9)(as1) = A8\ N




(10 marks) Determine the minimum
‘j mass (m1) needed to accelerated
the system (i.e. move m2), given:

theta = 120 degrees
m_2 = 100 kg
us=02

u_k=0.1

[ ¢ =0-90°
30"

AN 50k .("3:5 ondk () '\\n’\'o‘ (D
= / V'\\[QK]‘—' \/\/\\%C(/S?I - "W\LQ;( */v'ml‘tg
| ‘ - [ mieysing |
‘ : W (O\x -q_,c.cmb«k N‘o)b'iwsb) =
* Newlon's T2 Lo v
p — W\ Ay -,«rmzcﬁ .
EFX’—‘W‘Q.“: \M"{)COQQ - T—/U'Nl C\) o }
< |
ZFV:Mf Ny - W\‘O)Smp (7) e B il e Ao -\—0\‘,( ‘
s - Fonf o
S Fe=wae,= T - aNa (3)
= R oW Nt wie ) ok ox= 0 (pF veaes)
| Ve, g3
W\f‘\%\% ) S‘h‘(‘t\f\h?s ot A, = A Xy = 8 (5)
ﬁ:)\ve, Sor N, oncl M,- R (773 A U—\\ W\f‘-(\o{)} (O'M
Nll = WA 0y SN ﬂ{ (u\\ M("S C’C‘\ - (U'?-Msl'\{w\
g el ) = 26.\
b (WAE) we )
mod= T rls)
WMunin = '16 kcs
T= Wabe + 7 W20 (3) :



BONUS (2 marks)

Draw the free body diagram
for each of the blocks. Assume the
blocks are static (hot moving).

e, F8D, -
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