Statics for Engineers

ME 211 & ME 205
Fall 2023-2024
Midterm 1

14.11.2023
Name:
School Number:
Q.1(25P) | Q.2(25P) | Q.3(20P) | Q.4(19P) | Q.5(1fP) [ TOTAL
POINTS ,

1. Two spheres A and B have an equal mass and are electrostatically charged such
that the repulsive force acting between them has magnitude of 20 m/N and is di-
rected along line AB. Determine the angle 6, the tension in cords AC and BC,
and the mass of each sphere. Please draw the free-body diagrams of the masses
each (25 POINTS).
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2. If the balloon is subjected to a net u iiﬂ; force of F = 750 N, determine the ten-
sion developed in ropes AB, AC, AD. Please draw the free-body diagram of the
particle (25 POINTS).

F0g o) toa bl 64 N

| /s | 07
pCL P N
VAo
N . =3
—TAC: \AC Ac

B i
4 K 9
{’B) \f!\-Fl’\"(v
=] =Y
= Tho (T2
63
- -

g 0F Eauiin Lvn v R1Te] (

( ( + 1
' q ) 7Y
iy 2 2% B
6) 2F % *

i \?:O
Y% \M+ \M*‘r 3




e

10 B
1me _ _\ ] _\be_ (1) (\?)
gr G‘Y

R R A
a 173( €y 6
’T’J" ) 6
6o = 62T =T8T [ (7 )

%TP\( = ?:_L,\_‘k B w

;} (’JY B GY

65t = 38| (7)
‘TW. = 1.{10e l

wiige W Teadf OF  lah :

065V + OQZQH\R'; T "TGXT’W =ho = ﬁ%:

ot [ = ool

N

5o |

0




3.
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The 20-N horizontal force acts on t handle of the socket wrench. Determine the

moment of this force about point O. Specify the coordinate direction angles «, 3,
7 of the moment vector (20 POINTS).

20N

200 mm

V

F?: *OO\/["—Q-OQ‘;J‘“UOYL’ iw)
-
pos T - g (-o0y N
—3 —
M = v ¥ l U-0) -
| + K (01_0113}1)
ll’H'l -0 0

n_)

Mogu

\n AT +036b/ﬂ —q’%’*

hd 2 Jl o M oA garA \IU'.‘LJ*

‘ 16t RN
T I e
S0 0 £y
0 ) ( 3 }
L=g1g b= 153 L ARTARTE:




4. Replace the loading on the frame by a single resultant force. Specify where its

line of action intersects the vertical line along member AB, measured from A (1@
POINTS).
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5. Draw the free-body diagrams (FBD) for the following systems. If the mass of the
systems are not given, then it is negligible (6 POINTS).
20 12 00 N
\ ?)

400 N/m ~ A

600 N/m

Qov ~

The cylinder hanging on rod AB in the below picture has a mass of 50 kg.
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