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STATICS-1
What is the length of the vector A+ B+ C, the sum of three orthogonal vectors?

z

A=3km

B=4djim 4

(A) 35m (B) 4.3 m (C) 71m (D) 10 m

|A+B+C|=+vA2+B2+C2
= /(3 m)? + (4 m)2+ (5 m)?
=70Tm (7.1 m)

The answer is (C).
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STATICS—2

Determine the magnitude of the moment of the force F' about the corner A.

F=100N
12m
Jsl- 609
B'm
A _—
(A) 120 N-m (B) 240 N-m (C) 320 N-m (D) 640 N-m
Fy
F
)
12 m
ol W
8m
)

F, = (100 N) cos60° = 50.0 N
F, = (100 N)sin60° = 86.6 N
Taking counterclockwise moments as positive,
> " Mp = —yF; +aF,

= —(8 m)(50.0 N) + (12 m)(86.6 N)
= 6§40 N-m

The answer is (D).
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STATICS 83
STATICS-3

A cube of side length a is acted upon by a force F' as shown. Determine the
magnitude of the moment of F' about the diagonal AB.

i ;
a e
a."
|
!' B
i
i
]
a ]
[ = e w . ——— -
A i
,/
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aF aF aF aF
A) — B) — C) — D) —
()\/g ()\/g ()\/Z ( )ﬁ
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a il
I 7 |(aa0
B __.,-"'Jl‘_- B /{
(Oiaia) ! /,
i =
1 e
| /’
1 ’
a b
]I 4
S -
//
//
e
Mp =racxF
a(i+3) x Lo (i+k)
= 1 —_—(=1 -
VA
aF
=—(@{-j+k
ﬂ(l j+k)
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8-4 1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS
1 .. .
Usg = —=(i+j+k
AB ﬁ(x +Jj+k)
Mpp =Upp - My
1 aF
=G4 K. (% k
(\/5(1+_1+ )) ( 2(1+J+ ))
_aF
Y
The answer is (B).
STATICS-4

The boom shown has negligible weight, but it has sufficient strength to support
the 1000 kN load without buckling. What is most nearly the tension in the
supporting cable between points A and B?

(A) 200 kN

(B) 430 kN (C) 580 kN (D) 870 kN
T

7
1000 kN

60°
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STATICS 8-5
For equilibrium, ) Fp =0 and 3 Fy, = 0.
> " F, = 0= Fysin60° — 1000 kN =0
Fg =1154.7 kN

ZF}:O

Fgeos60° -T =10
The tension in the cable, T, is

T = Fgcos60°
= (1154.7 kN) cos 60°
= 577.4 kN (580 kIN)

The answer is (C).

STATICS-5
Find the tensions, T and T3, in the ropes shown so that the system is in equi-
librium.
T

50N
(A) L =50.0N, T, =0.0N
(B) T4 = 50.0N, T = 50.0 N
C) Ty =T0.7N, T, = 50.0 N
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50 N

> Fy=0=Tsind5° —50 N =0

T1sin45° =50 N
Ty =T70TN

Y F=0

Ticosd5° —Th =0

T5 = T, cos45°

=50 N

The answer is (C).

STATICS-6

For the system illustrated, determine the value of h that puts the system in

equilibrium.

W frictionless
i n| pulley

\e

frictionless

73

10 cm

g"ﬂ‘
g i |

(A) 0.50 cm (B) 1.0 em (C) 1.5 cm

10cm

roller

100 N

PROFESSIONAL PUBLICATIONS, INC.
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STATICS

Y F,=0
0=—P+Wsinf+ Tsind
(T +W)sind = P
Y F.=0
0=Wcosf —Tcosb
T=W
=100 N
2Wsinf = P

sinfd = %
h P _ 2N
VRErd?  2W  (2)(100 N)
=0.1
h? = 0.01(h% + d?)

0.99h% = 0.01d>

0.01
h=dy/555

/001

=1.0cm

The answer is (B).
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STATICS-7

Hinges A and B support a 10000 kN bank vault door as shown. Determine the
horizontal force in the hinge pin at A.

%
hinge B i

2m am

(A) 1500 kN (B) 2500 kN (C) 5500 kN (D) 7500 kN

Sum the moments around joint B.

> Mg=0
0 = (~10000 kN)(L5 m) + (2 m)Ras
Ray = 7500 kN

The answer is (D).
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STATICS 89

STATICS-8

proximately what horizontal force should be applied horizontally at point C to

raise the tank?

(A) 25 kN (B) 58 kN

(D) 110 kN

In order to raise the tank, 3, M > 0. Therefore, the minimum force
that must be applied at point C can be found as follows.

S Ma=0
F(12 m) —- W{(8 m)sin¢ =0
_ 2Wsing
T3
cos¢p = iﬂ = 0.5
8 m
¢ = 60°
F 2Ws:13n60'
_ (2)(100 kN) sin 60°
- 3
=57.7TkN (58 kN)

The answer is (B).
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8-10 1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS

STATICS-9

A weight is attached to a lever as shown. Determine the expression for ¢ when
the system is at equilibrium. The spring constant is k, the length of the lever is
L, the radius of the wheel is 7, and the magnitude of the weight is W.

= spring, k

WLsin6 WLsind
(A) 0= kr (B) 6= kr2
Wr W Lcosf
(C) 6= L (D) 6= =
w b
F, spring
PROFESSIONAL PUBLICATIONS, INC.
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STATICS 8-11

At equilibrium, the sum of the moments about the center of the wheel
(point O) must equal zero.

S Mo=0
=T Fypring — WLsin @
7 Fypring = WLsgin0
Fipring = krt
r?k0 = W Lsin8

W Lsin#
kr?

(]

Successive iterations are necessary to solve for 8.

The answer is (B).

STATICS-10

Two identical spheres weighing 100 N each are placed as shown. The line con-
necting the two centers of the spheres makes an angle of 30° to the horizontal
surface. All walls are smooth and frictionless. What is most nearly the reaction
force at A?

(A) 33N (B) 67 N (C) 5N (D) 100 N

PROFESSIONAL PUBLICATIONS, INC.

www. Civil808.com


www.Civil808.com

A+ A cwdino g olijgol ek
6J'J...‘l.."‘ j'.-_pll.}"": o o L] dmi;_jgl
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W =100 N

> F.=0
R cos30° — Rpcos30° =0
Ra = Rp

> F,=0

=W ++ Ry 5in30° 4+ Rpsin30° =0

W
Ra+ Rp = —2
A+ Rp = =
W
2Ra = sin 30°
Ry =W
~100 N

The answer is (D).
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STATICS 8-13

STATICS-11

What is most nearly the force, P, that must be exerted on the handles of the
bolt cutter shown if the force on the bolt is 1000 N?

,', 40 cm " 10em  3cm

(A) 7.5 N (B) 30N (C) 53 N (D) 260 N

First, consider the upper jaw.

upper jaw

F=1000N

ifﬁo

Rp: =0

ZMc:O

—(Rpy)(10 cm) + F(3 cm) =0

3 cm
Rpy = (10 cm) F

=(3°m)(1000N)

10 cm

=300 N
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Now, consider the upper handle.

P

* upper handle

> MpA=0

—Rpy(1 cm) + P(40 cm) =0

1 cm
P=|-
- (40 cm) RB"

—(lcm)(aooN)

40 em

=75N

The answer is (A).

STATICS-12

Determine the force, F, required to keep the package from sliding down the plane
shown.

(A) 15 kN (B) 35 kN (C) 65 kN (D) 120 kN

PROFESSIONAL PUBLICATIONS, INC.

www. Civil808.com


www.Civil808.com

A+ A cwdino g olijgol ek
w$leso g ylpes e 35 slaujol

STATICS 8-15

4
b
N=%w

[
o
=]
2

Fy=puN
= (0.15)(200 kN)
=30 kN
S F=0

F=W;+F;=0

F=W,—Fy
W, = iw
=150 kN
F =150 kN — 30 kN
=120 kN

The answer is (D).
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STATICS-13

Determine the minimum coefficient of friction at point B required for a person
to use the ladder shown. Assume there is no friction at point A.

D, 900 N person

12m
200N ladder
bm
(A) 0.18 (B) 0.28 (C) 0.42 (D) 0.56
900 N
12m

The total reaction force at B (Ng + Fyp) must point along the ladder.

Therefore,
% = % =cotd
L= cot@
_sm
12m
=0.42

The answer is (C).
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STATICS 8-17

STATICS-14

A 4 m ladder weighing 200 N is placed as shown. When an 800 N person climbs
3 m above the lower end, the ladder is just about to slip. Determine the friction
coefficient between the ladder and the floor. The coefficient of friction between
the ladder and the wall is 0.20.

(A) 0.19 (B) 0.29 (C) 0.39 (D) 0.49
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S MaA=0
0 = (=200 N)(2 m) sin30° — (800 N)(3 m)sin 30°
+ Ni(4 m) cos 30° 4+ 0.2Ng (4 m)sin 30°
Np =362 N
S F=0
0= Na + pwanNg = 800 N — 200 N
= N + (0.20)(362 N) — 800 N — 200 N
Na =928 N
S Fe=0
0 = pficor NA — NB

HfioorNA = Np
N
Hfloor = N_i
362N
T 928N
=0.39

The answer is (C).

STATICS-15

A 2 kg block is released at point A on an inclined plane that is tangent to
a circular arc. The plane is tilted 15° from horizontal, and the coefficient of

friction is 0.4. Which point is the equilibrium position of the block?

curve radius
3m

e R e

(A) A (B) B (C) C (D) D

PROFESSIONAL PUBLICATIONS, INC.
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ZF‘!" = =mgsinf 4 Fy
= —mgsin@ + pmg cosd

For the block to slide downhill, ¥ F; < 0.
—mgsinf + pmgceosd < 0
umgcosf < mgsiné
4 < tand
< tan 15°
< 0.27

Thus, for the block to move, u < 0.27. However, u = 0.4. Therefore,
the block never moves. It stays at point A.

The answer is (A).

STATICS-16

Determine the force in member AC in terms of force P.

(A) P (B) 4P (©) V2P o) Lp

PROFESSIONAL PUBLICATIONS, INC.
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AC = force in member AC

S R, =0
0= (AC)cosd5° — P
_ P
" cos45°

=+2P

The answer is {C).

STATICS-17

Determine the force in member CD.

frictionless pinned joints

(A) 5P (B) P ©) &P (D) P

o=

Use the method of sections.

PROFESSIONAL PUBLICATIONS, INC.
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STATICS

Only CD can support a vertical force.

ZF,,=0

0=Rs—2P+CD,

o]
=]
w2
I

Il

@]
)
fl
N R wly
&

|

M’
TN
wl Ny
S’

[y g L]
oIS

The answer is (C).

STATICS-18

8-21

A truss is subjected to three loads. The truss is supported by a roller at A and

by a pin joint at B. What is most nearly the reaction force at A?

2000 kN 3000 kN 4000 kN

oy

10 m
A B
. 7m 7m 7m |
(A) 3800 kN (B) 4400 kN (C) 4900 kN (D) 5000 kN

The rolling support at A can only support a vertical reaction force.

Ry is the reaction force at A.
Z Mp =10
= —Ra(21 m) + (2000 kN)(17.5 m) + (3000 kN)(10.5 m)
+ (4000 kN)(3.5 m)

Ry =3833 kN (3800 kN)

The answer is (A).
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STATICS-19

A scissor jack is used to raise a car. If the jack supports a weight of 2000 kN,

determine the force in member BE.
2000 kN

handle

(A) V3 x 100 kN (B) v/3 x 500 kN
(C) V3 x 1000 kN (D) V3 x 2000 kN

CB and DE equally share the 2000 kN load. Therefore, BCy = DE,
= 2000 kN/2 = 1000 kN, and DE = DE, /sin 30° = 1000 kN /0.5 =
2000 kN. Use the method of joints at E.

Z@:O

0 = —FE, + DE,

FE, = 1000 kN
FE, 1000kN _
= = = 2
FE = ¥ e = 2000 kN

Y F.=0

Therefore,

BE = FE, + DE,
FE c0s 30° + DE cos 30° = (2)(2000 kN) (\/T—)

= /3 x 2000 kN

The answer is (D).
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STATICS 8-23

STATICS-20

When loaded, which support has a reaction involving more than a single force?

(A) roller 7 (B) bali

%
(C) cable (D) rough surface

in2D L/ in 3-D
loading * X loading
one normal force one normal force
and one frictional force and two frictional forces

Options (A) and (B) have a normal force. Option (C) has a single
force along the cable. Only option (D) can support two reaction
forces.

The answer is (D).
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STATICS-21

A beam, securely fastened to a wall, is subjected to three-dimensional loading.
How many components of reaction are possible?

(A) two (B) three (C) four (D) six

There are six components of reaction possible: three force components
and three moment components.

The answer is (D).

PROFESSIONAL PUBLICATIONS, INC.
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STATICS—22

What is most nearly the vertical force at point F necessary to resist the wind

load of 3.5 kN/m on DEF?

Ae
_c Ve
2m
v _|B Fl 3.5 kN/m
wind load
2m
tola 2
| |
3m
(A) 2.2 kN (B) 4.3 kN (C) 9.3 kN (D) 10 kN

ZMAfO

0= (3.5 %) (4 m)(2 m) — (3 m)Ry

Rearranging to solve for Ry,

Rp = 28 kN-m
3m

=933 kN (9.3 kN)

The answer is (C).
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STATICS-23

Compute the equilibrinm displacement of the spring shown.

%

k = 7000 N/m I 10em

30cm

L i

90N

(A) 12 mm (B) 32 mm (C) 38 mm (D) 75 mm

Sum the moments around the hinge.
D" Miinge = 0 = (90 N)(30 cm) — Fipring(10 cm)

Fspring =270 N = kfsspring

s _ T _ 270N
spring A

- N
7000 —
m

=0.038 m (38 mm)

The answer is (C).

PROFESSIONAL PUBLICATIONS, INC.
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STATICS-24
The system shown is in equilibrium prior to the application of the 130 N force
at A. After equilibrium is reestablished, what is most nearly the displacement

at A?
ky = 3.60 N/mm E
F—\ o
150 mm
% hi
t inge
ks = 1.75 N/mm
A N A
225 mm
130N A 130N
free-body
diagram
(A) 25 mm (B) 30 mm (C) 37 mm (D) 74 mm
Sum the moments around the hinge and use F' = —kd to find the

spring forces.
z Mhir\ge =0
0= Ek151(150 mm) + (130 N)(225 mm) — kodo (75 mm)

The ratio of the deflection of the bar at a point to that point’s distance
from the hinge is equal to the angular displacement of the bar. Since
the bar does not bend, this ratio is the same for any point on the bar.
Therefore, .

’ ! 02

150 mm = 75 mm

Substitute for 4, in the equation for the moment.

=- (35 g—m) 262(150 mm) + (130 N)(225 mm)

- (1.75 —1\L) 6(75 mm)
min ;

PROFESSIONAL PUBLICATIONS, INC.
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Rearranging to solve for 4o,
(130 N)(225 mm)

%= T g3 N
= 24.8 mm
oA by
225 mm 75 mm
6A = 362

=744 mm (74 mm)

The answer is (D).

STATICS-25

What is most nearly the reaction force at support B on the simply supported
beam with a linearly varying load?

10 kN/m
3 kN/m
Z A “4
A B
» |
Tm
(A) 1.5 kN (B) 2.3 kN (C) 2.6 kN (D) 3.5 kN
4
7 kN/m T\‘Tﬁh‘\*&- ~—
10 kN/m ] %"\v-—s-.
— 3 kN/m
3 kN/m ]
1\ A
RA HB
0.3m
0.5m
Tm

www. Civil808.com
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STATICS
1 1
=3.5 kN
Fy="Lh={1m) (S—kg)
m
=3 kN
Sum the moments around support A.
S Mp =0= Rg(1 m)— Fi(0.3 m) — F5(0.5 m)
= Rp(1l m) — (3.5 kN)(0.3 m) — (3 kN)(0.5 m)
Rp =255 kN (2.6 kN)
The answer is (C).
STATICS—26

8-29

For the simply supported beam with the linearly varying load shown, what is
the sum of the reactions at the supports?

(A) 3.5 kN

10 kN/m
3 kN/m

7 %f.

1 2

| |

Tm
*F

A A

Ry Ry
free-body diagram
(B) 6.5 kN (C) 9.2 kN

PROFESSIONAL PUBLICATIONS, INC.
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S F=0
Ry+Ry—F=0
Ri+R=F
The area of the trapezoidal load distribution, F, is
10 g +3 N
F=3%Lh= S | (1m)
= 6.5 kN
Therefore,
Ry + Ry =6.5 kN
The answer is (B).
STATICS-27

A beam is subjected to a distributed load as shown. Determine the reactions at
the right support, A.

3 N/m

1 N/m

)
3>

— ——r

Rg Ra,

3m ) 2m
free-body diagram

(A) 2.2 kN (B) 4.3 kN (C) 5.5 kN (D) 7.0 kN

PROFESSIONAL PUBLICATIONS, INC.
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STATICS 8-31

r-

Ra, =0

Flth,z(l —INH)(ﬁm)=6N

Lh:@) (223—)(6m)=6N

Since Raz =0, Ray = Ra. Thus, Ry = 7.0 kN.

=

D=

The answer is (D).

STATICS-28

A beam is hinged at a wall and loaded as shown. What is the tension in the
cable?

/

frictionless
hinge
100 kN F
L hinge H,
L |
5m Hy
free-body diagram
(A) 200 kN (B) 250 kN (C) 430 kN (D) 500 kN

PROFESSIONAL PUBLICATIONS, INC.
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E :mhinge =0

F(5 m) + (100 kN)(10 m) — T'sin30°(10 m) = 0

F = Lh = (10 m) (30 —ki;—)

= 300 kN

Substituting for F' and rearranging to solve for T,
(300 kN)(5 m) + (100 kN)(10 m)
N (10 m)(sin 30°)

= 500.0 kN

T

The answer is (D).

STATICS-29

Determine the position of maximum moment in the beam ABC.

5 kN
2kN/m

A A N &
B c

] |

Tm 5m
(A) at point A (B) at point B
(C) at point C (D) 2 m left of point C

> My =0

5
0= (5 kN)(1 m) —A 22dz + (Ro,)(5 m)

5
= 5 kN-m — z* 0+Rcv(5 m)

=5 kN-m — (25 — 0) + Rg, (5 m)
Rg, =4 kN

PROFESSIONAL PUBLICATIONS, INC.
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5
ZFy=0=s5m—/ 2dz + 4 kN + Rp
JO

5

=-5kN-2z| +4kN+ Rp
0

=-5kN—(10—-0)+4 kN+ Rp
= -5 kN—10kN +4 kN + Rp

Rp =11 kN
At point A,
My =0
At point B,
Mg = (5 kN)(1 m)
=5 kN-m
From C to B,

rL
M, = Reyx — / 2zdx
Jo

92
=(“'EJ

- (12 -47)
dM,
dx

=0 [where M, is a max]

0=(4kN)—(2Ej_)z

=4 -2z

o= AN
_2%
=2m
Mg max = (4 kN)(2 m) —4 kN-m
=4 kN-m < Mg

Thus, the maximum moment is 5 kN-m, and it occurs at point B.

The answer is (B).
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8-34 1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS
STATICS-30

For the cantilever beam with the distributed load shown, what is the moment
at the built-in end?

10 kN/m
bbuilt»in‘ eﬁ&
|
3m
(A) 5 kN'm (B) 10 kN'-m (C) 20 kN-m (D) 45 kN-m

F= (10 %) (3 m)
=30 kN
S Ma=0=Ms~F(15m)
Ma = (30 kN)(1.5 m)
=45 kN-m

The answer is (D).
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STATICS 8-35
STATICS-31
For the cantilever beam shown, what is the moment acting at the built-in end?

2m7

30 kN/m 90 kN

built-in endl B l
L 2m

8m
(A) 270 kN-m (B) 310 kN-m (C) 540 kN-m (D) 720 kN-m
Sum the moments around the support, A.

6 m

ZMA =0= Mz — (90 kN)(6 m) — (30 %) (2 m) (T)
Rearranging to solve for My,

Mp = 720 kN-m

The answer is (D).

STATICS-32
Determine the resultant morment at the built-in end, A, for the cantilever beam
shown.
25 kN/m
A 15 kN/m
A B
4m 6m

(A) 660 kN-m  (B) 990 kN-m  (C) 1100 kN-m (D) 1200 kN-m
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Divide the beam into two sections: from 0 m to 4 m where F} = 15
kN-m, and from 4 m to 10 m where Fy = 5(x + 5)/3 kN/m. Sum the
moments around point A.

4 i
0= Mas __/ Fy(z)zdz -—/ Fy(z)xdx
0 4

4 710 ¢
My = / 15zdz + / 5E+5) e
JO 4

3
Csa? |t sa® | 252
=2 |, "9 te |,
- (4)3 - 2 (a2
= (15)(8) + (5)(1039 @9 4 (25>(106 (4)%)
=990 kN-m

The answer is (B).

STATICS-33

Determine the moment at the built-in end, A, for the beam shown.

w=wy sin"—%

@ 2 (B wr 2 (p) ml

PROFESSIONAL PUBLICATIONS, INC.
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STATICS 8-37

0=MA—LL (wosin%)a:ci‘r

L _
. T
MA-—-/0 (wosm Z)mdm

Integrate by parts.

U=z
nE
d,:( osi ——)d
v wgsmL fo
du = dz
__wl 7
U= ———cos -
wo L b1
Mp = = ——csL

- (Lz;"") (-1-0)+ (“’;’rfz) (0-0)

The answer is (A).

STATICS-34

The beam shown is statically indeterminate, but the reaction force at B is known
to be 200 kN. What is the bending moment at point P?

o

100 kN/m
simply
supported end
i -
S ) : B
A P 2
built-in R, = 200 kN
end B )
-
3m
(A) 90 kN-m (B) 150 kN-m (C) 240 kN-m (D) 350 kN-m
PROFESSIONAL PUBLICATIONS, INC.
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8-38 1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS

Measure z from point B.

The moment at point P is

A

200 kN

> Mp =0=—Mp — F(1.5 m) + (200 kN)(3 m)

Rearranging to solve for Mp,

Mp = (200 kN)(3 m) — (100 %) (3 m)(1.5 m)

= 150 kN-m

The answer is (B).

STATICS-35

Determine the height of the centroid, 7, of the semicircle with radius r shown.
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. X = rcoso
y = rsind

) roa=¢e

A= 1nr? [for the semicircle]
r

y=rsinf
dy = d(rsin@) = r cos 0df
dA = zdy = rcos Or cos 0do

Since the area is symmetrical, area for 0 < 4 < 90° is half the total
area.

/2
/ydA = 2/ (rsin @)(r cos @) (r cos 8)do
Jo

/2
=2 / 7 sin 8 cos? 6d0
Jo
_ =2r®cos®d /2
3 0
_ord
=
By definition,
gA= | ydA
A
Y
['us
7 JA
L)
03
gA = 2r

The answer is (C).
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8-40 1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS

What is the height of the center of mass of the cone-sphere system shown?

diameter
Mgphere =89
oo’
3cm h Mcone =29
cone
0 X
(A) 2.cm (B) 3cm (C) 4cm (D) 5 cm

By symmetry, the center of mass of the system is on the y-axis. Find
the height of the center of mass for each part of the system.

First, find the height of the sphere’s center of mass, Q0O’.
OQ' = height of cone + Tsphere

=3cm—l—3cIn

=4.5 cm
Next, find the height of the cone’s center of mass, he.

he = (height of cone) (;)

- 3)

=2 ecm

PROFESSIONAL PUBLICATIONS, INC.
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STATICS 8-41
Finally, find the height of the cone-sphere system’s center of mass.
- msphereool + Mconeltc
Migphere + Micone

(8 £)(4.5 cm) + (2 g)(2 em)
8g+2g

h

=4 cm

The answer is (C).

STATICS-3T7

Which statement about area moments of inertia is FALSE?

(A) I=[d%dA

(B)

©)

The parallel axis theorem is used to calculate moments of inertia about a
parallel displaced axis.

The moment of inertia of a large area is equal to the summation of the
inertia of the smaller areas within the large area.

(D) The areas closest to the axis of interest contribute most to the moment of

inertia.

Area moment of inertia is defined as I = [d2dA, where d is the
distance from the axis to the area element. Thus, the areas farthest
from the axis have the largest contributions.

The answer is (D).
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STATICS-38

Determine the moment of inertia around the centroidal axis of the following
beam.

2¢cm
12cm
8 er
S em centroidal axis, x
2cm
8 cm
(A) 420 cm* (B) 650 cm* (C) 730 cm? (D) 950 cm*

The moment of inertia of the beam is equivalent to the moment of
inertia of a solid beam with the same dimensions (a height of 12 ¢m
and a width of 8 cm) minus the moments of inertia of the missing
sections.

The moment of inertia about the centroidal axis of rectangular sec-
tions is
I = bh3
£T12
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STATICS

TN

b

This equation is applied as follows for the solid section (8 cm x 12 cm),
the two removed sections (2.5 cm x 10 cm each), and two other re-
moved sections (1 cm x 8 cm each).

I = (é) (8 cm)(12 em)* — (2) ((%2-) (2.5 cm)(10 cm)a)

- (@ ((11—2) (1 cm)(8 cm)S)

= 650 cm?

The answer is (B).
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1001 SOLVED ENGINEERING FUNDAMENTALS PROBLEMS

STATICS-39

can I; be expressed?

y
L
2
X X
L
F]
bib
2| 2
y
bL3 bLA bI3
(A) 56 (B) i (9) T3
Ly =/y2dA
L
— 2Ly2bdy
)
L
P
y 12
)
)
)
=b A
( 3
_b (2L
3\ 8
_or?
12

The answer is (C).
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