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INSTRUCTOR’S MANUAL 

FOR 

APPLIED STATICS AND STRENGTH OF MATERIALS 
Sixth Edition 

George F. Limbrunner, P.E. 

Craig T. D’Allaird, P.E. 

NOTES: 

1. The solutions presented herein are, in general, somewhat abbreviated to conserve space.  

Very little explanation is furnished. Sketches are kept to a minimum. Few checks are shown. 

 

2. The solutions follow the procedures developed in the examples in the text.   

 

3. The solutions are based on the limited tables furnished in the text and/or the appendices.  

The tables furnished are for the purposes of this text only and should not be used for 

design.  

 

4. The solutions for the design problems are generally not the only solution nor are they 

necessarily the most economical solutions. 

 

5. Please note that problem numbers in the solution manual are depicted with both dashes (‐) 

and periods (.) between the chapter and problem numbers. These are interchangeable. 

 

6. It should be noted that the previous editions of the text used lowercase s to denote 

stresses.  This has changed in the 6th edition, but due to time constraints this solution 

manual has not been completely updated to reflect such.   

 

7. If you find errors in this manual or in the text, please forward them to me at 

c.dallaird@hvcc.edu.  

Craig T. D’Allaird 

Troy, NY 

November 2014  
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1-1 
 

Prob. 1.1 
(a) c ൌ √10ଶ ൅ 7ଶ ൌ 12.21	ft 
(b) b ൌ √20ଶ െ 16ଶ ൌ 12.00	m 
------------------------------------------------------------ 
Prob. 1.2 
(a)  a ൌ 25 sin 48° ൌ 18.58	ft 
(b)  b ൌ √25ଶ െ 18.58ଶ ൌ 16.73	ft 
(c)  h ൌ b sin 48° ൌ 16.73	 sin 48° ൌ 12.43	ft 
------------------------------------------------------------ 
Prob. 1.3 
 a ൌ √72ଶ െ 67.3ଶ ൌ 25.59	ft  
A = cos-1(67.3/72) = 20.8  
B = sin-1(67.3/72) = 69.2° 
------------------------------------------------------------ 
Prob. 1.4 
AB=28 sin70° = 26.3 ft 
------------------------------------------------------------ 
Prob. 1.5 

c ൌ ඥ10ଶ ൅ 6ଶ ൌ 11.6	ft 
θ ൌ tanିଵሺ6 10⁄ ሻ ൌ 31.0° 
------------------------------------------------------------ 
Prob. 1.6 

AB ൌ ඥ12ଶ ൅ 16ଶ ൌ 20	ft 

BC ൌ ඥ12ଶ ൅ 32ଶ ൌ 34.2	ft	
A ൌ tanିଵሺ12 16⁄ ሻ ൌ 36.9° 
C ൌ tanିଵሺ12 32⁄ ሻ ൌ 20.6° 
------------------------------------------------------------ 
Prob. 1.7 
θ ൌ sinିଵሺ5 6⁄ ሻ ൌ 56.4° 

x ൌ ඥ12ଶ ൅ 10ଶ ൌ 6.63	ft 
------------------------------------------------------------ 
Prob. 1.8 
Assume all angles to be 45° 
R୶ ൌ ൅2 ൅ 3 cos 45° ൅ 0 െ 6 sin 45° ൌ 0.1213	mi 
R୷ ൌ 0 െ 3 sin 45° ൅ 6 െ 6 sin 45° ൌ െ0.364	mi. 

R ൌ ඥሺെ0.1213ሻଶ ൅ ሺെ0.364ሻଶ ൌ 0.384	mi. 

Prob. 1.9 
(a)  
c2 = 112 + 132 – 2(11)(13)cos 80° 
    = 15.50 ft 
sin 80°
15.50

ൌ
sinA
11

ൌ
sin B
13

 

→A = 44.3°, B = 55.7° 
 
(b) 
a2 = 782 + 852 – 2(78)(85)cos 72° 
    = 96.0 ft 
sin 72°
a

ൌ
sin C
85

ൌ
sin B
78

 

→A = 57.4°,  B = 50.6° 
 
(c) Right Triangle Check 
Check a2 + b2 = c2 

A ൌ tanିଵሺ7 24⁄ ሻ ൌ 16.26° 
B ൌ tanିଵሺ24 7⁄ ሻ ൌ 73.7° 
------------------------------------------------------------ 
Prob. 1.10 
C = 180° - 55° - 63° = 62° 
 
a

sin 63°
ൌ

100
sin 55°

ൌ
c

sin 62°
 

 

∴ a ൌ
sin 63°
sin 55°

ሺ100ሻ ൌ 108.8	ft 

&	c ൌ
sin 62°
sin 55°

ሺ100ሻ ൌ 107.8	ft 

 
Perimeter = a ൅ b ൅ c ൌ 317	ft 
------------------------------------------------------------ 
Prob. 1.11 
S = wt of one shock 
P = wt of one set of brake pads 
Eq1:  8S + 10P = 101.6 lb 
Eq2:  10S + 6P = 106.2 lb 
Multiply Eq2 by 8/10: 
Eq3:  8S + 4.8P = 84.96 lb 
 

8S + 10P = 101.6 lb 
          - 8S – 4.8P = -84.96 lb 
                    5.2P  = 16.64 lb 
   P = 3.20 lb 
        ∴    S = 8.70 lb 
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1-2 
 

Prob. 1.12 
 
 
 
 
20

sinBଵ
ൌ

26
sin 60°

	→	∴ 	Bଵ ൌ 41.77° 

D1= 78.23 and D2= 101.77 
AB

sin 78.23°
ൌ

20
sin 41.77°

→∴ AB ൌ 29.39	ft 

BC ൌ ඥሺABሻଶ ൅ 50ଶ െ 2ሺABሻሺ50ሻ cos 60° 
BC ൌ 43.52	ft 
50
sinB

ൌ
43.5
sin 60°

→	∴ B ൌ 84.25° 

Cൌ	180‐60‐84.25ൌ	35.75	
------------------------------------------------------------ 
Prob. 1.13 
ሺaሻ0.015	ton ൈ 2000 lb ton⁄ ൌ 30.0	lb	 
ሺbሻ30.0	lb ൈ 16	 oz. lb⁄ ൌ 480	oz. 
------------------------------------------------------------ 
Prob. 1.14 
ሺaሻ5	mi ൈ 5280 ft mi⁄ ൈ 1	yd 3	ft⁄ ൌ 8800	yd 
ሺbሻ5	mi ൈ 5280	 ft mi⁄ ൌ 26,400	ft 
------------------------------------------------------------ 
Prob. 1.15 

60
mi
hr

ൈ 5280
ft
mi

ൈ
1hr

60	min
ൈ
1	min
60	sec

ൌ 88
ft
sec

 

------------------------------------------------------------ 
Prob. 1.16 

43,560
ftଶ

acre
ൈ ൬

1	yd
3	ft

൰
ଶ

ൈ ൬
1	rod
5.5	yd

൰
ଶ

ൌ 160
rodଶ

acre
 

------------------------------------------------------------ 
Prob. 1.17 
(a) 
125,000,000,000	gal

7.481
gal
ftଷ ൈ 43,560

ftଶ
acre

ൌ 384 ൈ 10ଷacre െ ft 

(b) 

125,000,000,000	gal ൈ 62.4 lbftଷ

7.481
gal
ftଷ ൈ 2000 lb

ton

ൌ 521 ൈ 10଺tons 

------------------------------------------------------------ 
Prob. 1.18 

ሺaሻ27′ െ 7
3
4
"	 → 	

7.75	in.

12	 inft

ൌ 0.646	ft → 27.65	ft 

ሺbሻ1.815	ft → in. 

0.815	ft ൈ 12
in
ft
ൌ 9.78	in. 

0.815	ft ൈ 12
in
ft
ൌ 9.78	in. 

0.78	in.ൈ 32 ൌ 24.96 

∴ 1.815	ft ൌ 1ᇱ െ 9
25
32

" 

------------------------------------------------------------ 
Prob. 1.19 
Volume=Area  length 

				ൌ

πሺ2	in. ሻଶ
4 ሺ0.25	miሻ ቀ5280 ft

miቁ ቀ12
in.
ft ቁ

1728 in.
ଷ

ftଷ

 

    =28.80 ft3 

Flushing Water=2(28.8 ft3)(7.481 gal/ft3)=431 gal 
------------------------------------------------------------ 
Prob. 1.20 

 
------------------------------------------------------------ 
Prob. 1.22 

 
------------------------------------------------------------ 
Prob. 1.23 

 
------------------------------------------------------------ 
Prob. 1.24 
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1-3 
 

Prob. 1.25 

 
------------------------------------------------------------ 
Prob. 1.26 

 
------------------------------------------------------------ 
Prob. 1.27 

 
------------------------------------------------------------ 
Prob. 1.28 

 

Prob. 1.29 

 
------------------------------------------------------------ 
Prob. 1.30 

 
------------------------------------------------------------ 
Prob. 1.31 
 
AB= 32(tan55)= 45.7 m 
------------------------------------------------------------ 
Prob. 1.32 
 
 
 
 
 
 
 
 
------------------------------------------------------------
Prob. 1.33 
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1-4 
 

Prob. 1.34 

 
------------------------------------------------------------ 
Prob. 1.35 

 

Prob. 1.36 

 
------------------------------------------------------------ 
Prob. 1.37 

 
------------------------------------------------------------ 
Prob. 1.38 
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1-5 
 

Prob. 1.39 

 
------------------------------------------------------------ 
Prob. 1.40 

 
------------------------------------------------------------ 
Prob. 1.41 

 
------------------------------------------------------------ 

Prob. 1.42 
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2-1 
 

Prob. 2.1 

(a) 22 6050 R  
          = 78.1 lb 
      x = tan-1 (60/50) 
          = 50.2 
 

(b) 22 180220 R  
          = 284 N 
      x = tan-1 (220/180) 
          = 50.7 
 

 (c) 22 5.14 R  
          = 4.27 k 
      x = tan-1 (1.5/4) 
          =20.6 
------------------------------------------------------------ 
Prob. 2.3 
(a) Fx = +600cos30 = +520 lb 
     Fy = 600sin30 = 300 lb 
(b) Fx = 5cos45 = 3.54 k 
     Fy = 5sin45 = 3.54 k 
(c) Fx = 1200sin30 = 600lb 
     Fy = +1200cos30 = +1039 lb 
------------------------------------------------------------ 
Prob. 2.4 

lb236)425(
13

2

lb 354)425(
13

3
 (a)





y

x

F

F

 

lb5.101)110(
13

12

lb 3.42)110(
13

5
 (b)





y

x

F

F
 

k 40.2)3(
5

4
     

k 80.1)3(
5

3
 (c)





y

x

F

F
 

------------------------------------------------------------ 
Prob. 2.5 
Px = +320cos20 = +301 lb 
Py = 320sin20 = 109.4 lb 
(b) Px = +640cos30 = +554 lb 
     Py = 640sin30 = 320 lb 
(c) Px = +320cos40 = +245 lb 
     Py  = 320sin40 = 206 lb 
(d) Px = +320cos88 = +11.17 lb 
      Py = 320sin88 = 320 lb 

Prob. 2.6 
















5.85

103.0

3.1
tan

kN304.1

130.03.1

1

22

x

F


    

 
------------------------------------------------------------ 
Prob. 2.7 
R = 175/(cos45) = 247 lb 
x = tan-1(175/175) = 45 
 
------------------------------------------------------------ 
Prob. 2.11 
Px = 120cos50 = 77.1 lb 
Py = 120sin50 = 91.9 lb 
------------------------------------------------------------ 
Prob. 2.12 
Fx = +300sin42 = +201 lb 
Fy = 300cos42 = 223 lb 
------------------------------------------------------------ 
Prob. 2.13 
(a) Fy = 650cos20 = 611 lb 
     Fx =  650sin20 = +222 lb 

(b) 
13

300

512
 yx

FF
 

      Fx = (12/13)(300) = +277 lb 
      Fy = 95/13)(300) = 115 lb 
------------------------------------------------------------ 
Prob. 2.14 
(a) Px = 120cos30 = +103.9 kN 
     Py = 120sin30 = 60.0 kN 
 
 
(b) Px = 120cos75 = +31.1 kN 
     Py = 120sin75 = 115.9 kN 
 
 
(c) Px = 120sin5 = +10.46 kN 
     Py = 120cos5 = +119.5 kN 
 
------------------------------------------------------------ 
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2-2 
 

Prob. 2.15 
(a) 
Fy = 800cos30 = 693 lb 
Fx = 800sin 30 = 400 lb 
 

(b) 
5

150

34
 xy FF

 

lb 90)150(
5

3
F

lb120)150(
5

4

x 

yF
 

 
------------------------------------------------------------ 
Prob. 2.16 
 
 
 
 
FH = 1000sin40 = 643 lb 
FV = 1000cos40 = 766 lb 
 
------------------------------------------------------------ 
Prob. 2.17 
(a) Py = 80cos20 
          = 75.2 k 
Px = 80sin20 
     = 27.4 k 
(b) Px = 60sin30 = 30.0 kN 
     Py = 60cos30 = +52.0 kN 
 
------------------------------------------------------------ 
Prob. 2.18 
FV = 500sin42 = +335 lb 
FH = 500cos42 = +372 lb 
 
------------------------------------------------------------ 
Prob. 2.19 
FH = 443 lb = 500cos 







  6.27

500

443
cos 1  

------------------------------------------------------------ 

Prob. 2.20 
 
 

N 7.53
5

120
F

kN3.107120
5

2
5

120

12

y 





x

yx

F

FF

 

------------------------------------------------------------ 
Prob. 2.21 
W = weight of the skiers 
W = 38(175) = 6650 lb 
T = Wx = 6650sin17 
    = 1944 lb 
------------------------------------------------------------ 
Prob. 2.22 
 
 
 
 
F1x = F2x = 10cos40 = 7.66 N 

Hypotenuse of slope triangle = 12 s  
By similar triangles: 

684.1
15

1

66.7

1 2




 s
s

 

Resultant: 

N90.12)66.7(684.1
1684.1

1

11





y

xy

F

FF

 

F2y = 10sin40 = 6.43 N 
R = 6.43 + 12.90 = 19.33 N  
------------------------------------------------------------ 
Prob. 2.23 

lb 4710)9500(
06.8

4

lb 8250)9500(
06.8

7
06.8

9500

47







x

y

xy

F

F

FF
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2-3 
 

Prob. 2.24 
(a)  

lb 361200300 22 P  
x = tan-1(200/300) = 33.7 
(b) 

lb 583300500 22 P  
x = tan-1(300/500) = 31.0 
(c) 

lb 433360240 22 P  
x = tan-1(360/240) = 56.3 
 
(d) 

lb 524460250 22 P  
x = tan-1(460/250) = 61.5 
------------------------------------------------------------ 
Prob. 2.25 
 
P1x = 7.78cos80 = +1.351 k 
P1y = 7.78sin80 = +7.66 k 
P2x = 10sin40 = + 6.43 k 
P2y = 10cos40 = 7.66 k  
 
------------------------------------------------------------ 
Prob. 2.26 
 
 

m 794.1294.05.1

m 294.0
6.73tan

1

6.73
1.44

150
 tan

kN 3.1561.44150

1

1-

22


















x

x

R


 

 
------------------------------------------------------------
Prob. 2.27 
 
 
 
 
 
 
TV = 2000 sin70 = 1879 lb 
TH = 2000 cos70 = 684 lb 

Prob. 2.28 
For the 2-kip loads: 
 

k 894.0
5

)2(1

k 789.1
5

)2(2
5

2

12







H

V

HV

F

F

FF

 

 
 
 
 
For the 4-kip load: 
FV = 1.789(2) = 3.58 k 
FH = 0.894(2) = 1.789 k 

------------------------------------------------------------ 
Prob. 2.29 
 
 
 
 
 
 
 
 
 
 
 = tan-1(4/5) = 38.66 
 
6-lb force: 
Fy = 6 cos19.66 = 5.65 lb 
Fx = 6 sin19.66 = 2.02 lb 
 
9-lb force: 
Py = 9 sin63.66 = 8.07 lb 
Px = 9 cos63.66 = 3.99 lb 
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