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Frank Secretain
Civl 46
September 30, 2026

Test 1
110 minutes

Pencil, pen, eraser, calculator
Be neat. Show your work where needed. Box final answers.

4 questions worth 20 marks

20% of final grade
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Formula Sheet
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—b £ Vb?% — dac S > M
y=axr+b>b T = Leg = ~—=_—
2a Z my
Uniform circular motion
e d = 0Or
b3 5 v?
V= Wwr ar = —wW'r=——
r
a = oar
Kinematics
x:xo—i—vot+§at «9:90—|—w0t—|—§at
72 =0, +2a(7— ) w® =wi +2a(0 —0,)
U =0, + dt W =uw, +at
Dynamics (Newton’s 2nd Law)
— d(me’) - - Gm1m2 =

Moments (integral of Newton’s 2nd Law with space)
- d(Iwp) - o .
p=~Dp = — —
E MPZT:IPQP M=Fxrx=F_1Z
Conservation of momentum (integral of Newton’s 2nd Law with time)

F=mi f—p,— /ﬁdt = P (t— 1)

1st Law of Thermodynamics

1
Ey—FE,=Q—-W Epp =mg(y — o) Exp = §mv2
W=F.(%—&,)



(5 marks) Determine the centre of mass of the object shown below and draw it on the diagram.

Y+
M:’.l\,(z»)
3 -
14 wmzlke,
\‘TF'
W= ‘JK“’\ ]
1 ¢ & x



(5 marks) Determine the tension in each rope, given:
m=100kg,M=500kg, theta=60degrees, L1=12m and L2=4m.

AVAY

NN NN N NN

NN NN XN
<



(5 marks) Determine the distance x2 so the horizontal beam will not rotate, given:
m1=100kg, m2=800kg, M=500kg, L1=12m, L2=8m and x1=10m..
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(5 marks) Determine acceleration of the blocks, given:
m1=1000kg, m2=400kg, M=500kg and R=1m.
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(5 marks) Determine the centre of mass of the object shown below and draw it on the diagram.
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(5 marks) Determine the tension in each rope, given:
m=100kg,M=500kg, theta=60degrees, L1=12m and L2=4m.
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(5 marks) Determine the distance x2 so the horizontal beam will not rotate, given:
m1=100kg, m2=800kg, M=500kg, L1=12m, L2=8m and x1=10m..
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(5 marks) Determine acceleration of the blocks, given:
m1=1000kg, m2=400kg, M=500kg and R=1m.
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110 minutes

Pencil, pen, eraser, calculator
Be neat. Show your work where needed. Box final answers.

4 questions worth 20 marks

20% of final grade
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Formula Sheet

Line equation Quadratic formula Centre of mass
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(5 marks) Determine the centre of mass of the object shown below and draw it on the diagram.




(5 marks) Determine the tension in each rope, given:
m1=100kg, m2=50kg, R=1m, M=500kg, theta=60degrees, L1=2m, L2=4m and L3=5m.
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(5 marks) Determine the maximum distance x so the horizontal beam will not slide, given:
m=100kg, M=500kg, theta=60degrees, L=12m, mu_s=0.6 and mu_k=0.5.
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(5 marks) Determine if the blocks will accelerate and the resultant acceleration, if the blocks don’t
accelerate, determine the force of friction, given:
m1=1000kg, m2=400kg, M=500kg, R=1m, mu_s=0.4 and mu_k=0.3.




(5 marks) Determine the centre of mass of the object shown below and draw it on the diagram.
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(5 marks) Determine the tension in each rope, given:
m1=100kg, m2=50kg, theta=60degrees, L1=2m, L2=4m and L3=5m, R=im ; M=500ke,.

TR A AT W N PN A . A

b
F);\, Wy, G
'; - FRD- X
/ . 3
: | T‘/ 171 R iy
‘ x2
;L\ e | fW\' ol \
2 ’ i R
:‘ \“""‘Q[’"‘k Rq % Ryt .
E M \ ?A’“sm@
& Tees®
Her 22l ‘?;em‘»w ‘\0\\1 i :
7 %= \?((,( =Re * Tcw0 WY e %ﬂ:} Ry, = Tes@ ()
Z Ty = W - Ry + Tisine + Ty ~woy - Ty ) i;‘l:%: Ry~ Tisn® = Ta "9 :’:
, el A _ ¢
7:”0;'%:: 5,’5“\,\3 + \\T3 - Gl = AT, 50 By 2 Mp'%‘, Tlg TR
Block * 5
Sole (7)) = Ta" in:%ﬂr )
[Ty- Mo = (5o9)(as) = 4405 ﬂ (39) SF M Ty My )
S (¢) Toe T®
.
S L(*A\ A (Fo) b (3) ad sdve S Ty:
O = 55mg + W[y - €T - 2[Tlsine
5.5ma + WM 5 5 (o)) + 1 (509)(a.%1)
Tv - M't\ 6 5 (\00\ 5) t ( \ & ?615.q N
: 6 + 250 G+ Asin (69
V5 € (bc\\ %
'T‘: TL: ?67‘ 5.q 4c

)

T\:T1= 4‘?\(”
T,= 5.0 kN




T,ee50

(5 marks) Determine the maximum distance x so the horizontal beam will not slide, given:
m=100kg, M=500kg, theta=60degrees, L=12m, mu_s=0.6 and mu_k=0.5.
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(5 marks) Determine if the blocks will accelerate and the resultant acceleration, if the blocks don’t
accelerate, determine the force of friction, given:

m1=1000kg, m2=400kg, M=500kg, R=1m, mu_s=0.4 and mu_k=0.3. ;
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