
PHY211 Statics/F05                 HW#1 Solution                      NAME: Dr. Camille A. Issa 
 
PROB-2.6- 
 

Drawing the triangle of forces: 
 
Applying the law of sine: 

70sin65sin45sin
222 FFF vu ==  
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PROB-2.8- 
 

iRFFR BA

vvrr
=+=  

Resolving each force into its x and y components: 
jiFA
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PROB-2.32- 
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In vector form: 
jiF
vrr

30sin530cos501 −=  
jiF
vrr

45sin6545cos652 −−=  
iF
rr

703 =  

321 FFFR
rvrr

++=
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rrr
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96.7034.67

)45sin6530sin50()7045cos6530cos50(

−=

+=−−++−=

 

The magnitude of the resultant: NRRR YX 83.9796.7034.67 2222 =+=+=  
And °−=−== −− 5.46)34.67/96.70(tan)/(tan 11

xY RRθ  from positive axis 
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PROB-2.38-   
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In vector form: 
jiF
vrr

30sin40030cos4002 +=  
jiF
vrr

20cos50020sin5001 +=  

jiF
rrr

5
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5
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321 FFFR
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++=  
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jRiRjiR YX
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85.102942.37

)5/360020cos50030sin400()5/460020sin50030cos400(

+=

+=×+++×−+=

 

The magnitude of the resultant: NRRR YX 53.103085.102942.37 2222 =+=+=  
And °== − 92.87)/(tan 1

xY RRθ   
 
PROB-2.44- 

NF
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B

A
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=
=

 

In vector form: 
jiFA
vrr

30cos70030sin700 +=  
jiFB
vrr

20sin60020cos600 +−=  
 

BA FFR
vrr

+=  

jiR

jRiRjiR YX
rrr

rrrrr

43.81182.213

)20sin60030cos700()20cos60030sin700(

+−=

+=++−=

 
The magnitude of the resultant: 

NRRR YX 13.83943.811)82.213( 2222 =+−=+=  
And °== − 24.75)/(tan 1

xY RRθ   
Then the angle from the positive y axis is °=−= 76.1490 θα  
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PROB-2.58- 
 

iRFFR BA

vvrr
=+=  

Resolving each force into its x and y components: 
jFiFF
vrr

45sin45cos −−=  

iF
rr
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jiF
vrr

30sin1430cos142 +−=  
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2R is minimum for kNFF
dF
dR 03375.20675.420

2

=⇒−==  

Then kNR 866.7=  
 
 
PROB-2.68- 
 

kjF
rrr

40cos35040sin3501 +=  
)120cos60cos45(cos1002 kjiF
rvrr

++=  
kjiF
rrrr

60cos45cos60(cos2503 +−=  

321 FFFR
rvrr

++=  

kjiR

k

jiR
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116.343199.9871.195

)60cos250120cos10040cos350(

)45cos25060cos10040sin350()60cos25045cos100(

++=

+++

−+++=

 

The magnitude of the resultant: NRRRR ZYX 03.407116.343199.9871.195 222222 =++=++=  
And °== − 26.61)/(cos 1 RRxα   

°== − 039.76)/(cos 1 RRYβ  
°== − 544.32)/(cos 1 RRZγ  

 
 
 
PROB-2.78- 
 

kikiF
rrrrr
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5
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5
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°== − 87.36)/(cos 11
1 FF xα   
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°== − 90)/(cos 11
1 FF yβ  

°== − 13.53)/(cos 11
1 FF zγ  

 
kjikjiFR
rrrrrrr

853.84485.73426.4245sin120)30cos30(sin45cos120 ++=++=  
°== − 295.69)/(cos 1

RRx FFα   
°== − 239.52)/(cos 1

RRy FFβ  

°== − 45)/(cos 1
RRz FFγ  

 
 
PROB-2.86-   
                              

222 )60cos20()60sin21(4
)60cos20()60sin21()04(500

)0,1,4(
)60cos2,60sin2,0(

−+++
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==

−

kji
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ABFF

B
A
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kjiF
rrrr

089.101181.276357.404 −+=  

°== − 0295.36)/(cos 1 FFxα   

°== − 471.56)/(cos 1 FFyβ  

°== − 664.101)/(cos 1 FFzγ  
 
 
PROB-2.98- 

 

222 )4()4(1
)4()4()1(250

)0,3,2(
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)5.5,0,0(
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−++
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−
−
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D
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B
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078.174078.174519.43 −+−=  
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355.14683.7922.53 −−=  
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PROB-2.88- 
 

kmd

Then
kjiBA

kjiBA

B
A
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PROB-2.100- 
 

222 )35()20cos50()20sin50(
)35()20cos50()20sin50(350
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==
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A

rrr
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712.200439.269068.98 −+=  
 
 
 
 
PROB-2.106- 

222 )24()4()6(
)24()4()6(800

)24,0,0(
)0,18,16(
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==

−
−
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D
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A
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rrr
r

  

kjiFDB
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kjiFDA
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01.27713.17384.230 −+=  
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222 )24()18(16
)24()18()16(600

−+−+

−+−+
==
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DCFF DCDC

rrr
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kjiFDA
rrrr

53.42365.31735.282 −−=  
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−

61.167)/(cos
64.90)/(cos
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PROB-2.112-   
                              

 
kjikjir

kjikjir
rrrrrrr

rrrrrrr

324.43)120cos45cos60(cos6

89.689.201.540cos930sin40sin930cos40sin9

2

1

−+=++=

+−=+−=
 

The projection of 1r  along 2r   

 mkjikji
r
rrr 982.2)324.43()89.689.201.5(

6
1

2

2
12/1 −=−+⋅+−=⋅=

rrrrrrr
r  

The projection of 2r  along 1r   

 mkjikji
r
r
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9
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1
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PROB-2.136- 

 

222 )3()1()5.1(
)3()1()5.1(80
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kjiFCO
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57.6886.2228.34 −+−=  
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PROB-3.4- 
 

jFiFF
rrr

θθ sincos +=  
jiF
rrr

60sin25.260cos25.21 −=  
jiF
rrr

30cos5.730sin5.72 −−=  
iF
rr

5.43 −=  

At equilibrium: ∑ =+++⇒= 00 321 FFFFF
rrrrr

 

125.7cos05.430sin5.760cos25.2cos0 =⇒=−−+==∑ θθ FFFx  (1) 

444.8sin030cos5.760sin25.2sin0 =⇒=−−==∑ θθ FFFy            (2) 
  (2) / (1) gives: °=⇒= 84.49185.1tan θθ  

  & kNF 05.11
84.49sin

444.8
==  

 
PROB-3.8- 
 

)1()81.9(12
25
712sin

25
712sin0

==





+⇒




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)2(
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




−+=↓= ACAB TTF  

Solving (1) & (2) simultaneously : 
NT
NT

AC

AB

20.243
68.238

=
=

 

 
PROB-3.40- 
 
 At point A: 

Equilibrium: NWTTWF ABAB 83.339
60sin

)81.9)(30(
60sin

60sin0 ===⇒+−=↑=∑  

  NTTTTF ABAEABAE 91.16960cos60cos0 ==⇒−=↓=∑  
 
 At point A: 

Equilibrium: NTTTTF ABBDBDAB 50.49060sin
3
5

5
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



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
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
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
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PROB-3.46-   
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Solving the 3 equations in 3 unknowns, 
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=
=
=

 

 
PROB-3.52- 
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Solving the 3 equations in 3 unknowns, 
lbF
lbT
lbT

AC

AD

84.108
44.47
91.87

=
=
=
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PROB-3.70- 
 

kjiF
rrrr

589 −−−=  



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


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4
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
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


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2
1

2
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




 −+=


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


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At equilibrium: ∑ =+++⇒= 00 321 FFFFF
rrrrr
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3
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3
2

0 123 =−+−==∑ FFF
Fx  (1) 

08
423

2
0 123 =−−+==∑ FFF

Fy     (2) 
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2
3

23
0 123 =−++−==∑ FFFFz  (3) 

  Solving three equations in three unknowns: 
kNF
kNF
kNF
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=
=
=

 

PROB-3.74- 
 

( )kjTkjT
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CDTT
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AC
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
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Solving three equations in three unknowns, 
lbT

lbTT
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CBAC
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=
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PROB-4.22-   
First method:    
                           

 

mCWNFFM

mCWNrFM

mCWNrFM

F
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y
F
A

y
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A
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
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Second method: 
 

)(01.433)30cos2(
030cos30sin
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F
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rrrrr
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)(04.1299)60sin5(
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F
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F
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



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PROB-4.40- 
  

)(660120720(

)6002.13002.0()2.0)(600()2.1600(
600300600
02.12.0

)600300600

,2.12.0
)4.0,2.1,2.0(

)4.0,0,0(

mNkji

kji
kji

FrM

kjiF

jir
B
A

BAB
F
A

B
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×−×+−−×−=
−

=×=

−+=

+=

rrr
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rrrr

rrr

 

 
PROB-4.40- 
F = 30N 
a) kjikjiF

rrrrrrr
2151515)45cos60cos60(cos30 ++=++=  

Taking a point A(100,0,-150) on aa, kirOA
rrr 150100 −=   & jaa

rr
=λ  

 

)(32.4371)100215()15150(
2151515

1500100
010

)( mmNFrM OAaa
F
aa −−=×−+×−=−=×⋅=

rrrr
λ  

b)  

)cos30100()cos30150(
coscoscos

1500100
010

30)( γα
γβα

λ ×−−×−=−=×⋅= FrM OAaa
F
aa

rrrr
 

F
aaM  is maximum for °=°== 90,45 γγα  

And mmNM F
aa −−=×−×−= 3.530345cos3010045cos30150  
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PROB-4.70- 
 

NFF

CWFFFFM yxcouple

64.113250
5
27

5
16

250)9(
5
3)4(

5
4)9()4(

=⇒−=





 −

−=−=−=
 

 
PROB-4.82- 
 

lbF

FMMM

CWFFM

ftCWlbM

67.166
18
5600

300
5
6

5
12300

)5.1(
5
4)4(

5
3

300)5.1(200

21

2

1

=





=

−=





 +−=+=







−






−=

−==

∑
 

  
PROB-4.114-   
 

 

°=





==+=

−=

−=−−−=

− 47.77
200
900tan&95.921200900

200

900400200300

122 θlbR

lbR

lbR

x

y

 

Summing moments about point A: 
ftddM A 56.3)(900)2)(200()7)(400()3)(200(600 =⇒=+++−=∑  

 
 
PROB-4.126- 
F = 30N 
a) kjikjiF

rrrrrrr
2151515)45cos60cos60(cos30 ++=++=  

Taking a point A(100,0,-150) on aa, kirOA
rrr 150100 −=   & jaa

rr
=λ  

 

)(32.4371)100215()15150(
2151515

1500100
010

)( mmNFrM OAaa
F
aa −−=×−+×−=−=×⋅=

rrrr
λ  

b) )cos30100()cos30150(
coscoscos

1500100
010

30)( γα
γβα

λ ×−−×−=−=×⋅= FrM OAaa
F
aa

rrrr
 

F
aaM  is maximum for °=°== 90,45 γγα  

And mmNM F
aa −−=×−×−= 3.530345cos3010045cos30150  
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PROB-4.166- 
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)500400()2300400(
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23005002300)(
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)0,500,0(
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A

P
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rrrr
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rrrrr
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−
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−=
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−−

−
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)1502300()2300150(

01500
23004002300)(1

2

kiM
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kji
FrrM

FFBut

FrFrM

P

OOCOO
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rrrr
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rrrrr

+=

×+×=

−
−=×−=

−=

×+×=

 

 
 

)(26417064.63

)(6.26326396.1697056.63639

mNkjiM

mmNkjiM

TOT

TOT

−+−=

−+−=
rrrr

rrrr
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PROB-5.20- 
 
From the figure, →= kipBx 5.0  
Summing moments about point A counter-clockwise: 

kipBBBM yxyA 64.16
14
2330)8(7)14(10)14()20(2)8(5.0)14( ==⇒=−−+−−=∑  

Summing moments about point B clockwise: 

kipRRM AAB 36.7
14
1030)6(7)6(5.0)6(2)14(5)14( ==⇒=−−+−=∑  
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PROB-5.28- 
 
 
Summing moments about point A counter-
clockwise: 
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PROB-5.64- 
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PHY211 Statics/F05                 HW#8 Solution                      NAME: Dr. Camille A. Issa 
 
 
PROB-5.28- 
 
 
Summing moments about point A counter-
clockwise: 

lbTWTTM A 58.740)13()10(
5

25∑ =⇒=−







+=  

 

∑ =⇒=







−→= lbATAF xx 35.330

5
1  

 

∑ =⇒=−







++−↑= lbAWTTAF yy 29.610

5
2  

 
 
  
PROB-5.64- 
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Solving six equations in six unknowns: 
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PHY211 Statics/F03   Test #2   NAME______________________   
 
PROB-1-(35) 

 
  
PROB-2-(30) 

 
PROB-3-(35) 

 
 

A bar is supported by a 
ball-and-socket joint and 
two cables as shown 
Determine the reaction at 
support A (the ball-and-
socket joint) and the 
tensions in the two cables.  
 

Find the forces in members BC, 
CE, and FE of the stairs truss 
shown. 
 

A cable is attached to the 
structure at E, passes around 
the 0.8 m diameter, 
frictionless pulley at A, and 
then is attached to a 1000 N 
weight W. Determine all 
forces acting on member 
ABCD. 
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PHY211 Statics/F04    Test #2   NAME______________________   
PROB-1-(35) 

 
 
PROB-2-(30) 

 
PROB-3-(35) 

 

Determine the horizontal 
and vertical components 
of pin forces at A, B, C 
and D on member ABCD. 
Given: 
a = 3 m 
b = 3 m 
c = 2 m 
d = 4 m 
e = 2 m 
P = 1000 N 

Solve for the forces acting in 
members DE, DJ, and KJ of the 
truss and indicate whether they are 
in tension, (T) or compression, (C).  
Given: 
a = 5 ft 
b = 2 ft 
P1 = 900 lb 
P2 = 1800 lb 

The boom AB of length L is supported 
by a ball-&-socket at A and two cables 
BC and BD. Calculate the cable 
tensions and the reaction at A due to 
the force F applied at the midpoint E of 
the boom. 

Given: 
a = 8 m 
b = 6 m 
c = 7 m 
d = 4 m 
L = 10 m 
F = 20 KN 

Maroun Aad
Social Stamp



Maroun Aad
Social Stamp



 
 
PHY211 Statics/F04   Test #3   NAME______________________   
PROB-1-(35) 

Draw the moment and shear diagrams for the beam shown below.  

 
  
PROB-2-(35)  

Find the internal forces at point D of the frame shown below. 

 
PROB-3-(30)  

Determine the x and y location of the centroid  and the moment of inertia about the x and y centroidal axis.  
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PHY211 Statics/F05   Test #3   NAME______________________   
 
PROB-1-(35) 

Draw the moment and shear diagrams for the beam shown below.  

 
  
PROB-2-(40)  

Find the internal forces at section a-a and section b-b of the frame shown below. Hint: Find the  

contact force at D.  

 

PROB-3-(25)  

Draw the moment and shear diagrams for the beam shown below.  
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