Introduction to Mechanics for Engineers — Ruina & Pratap Ch6 Section 6.2

6.2.1 What is the method of sections?
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Disclaimer: We have lost track of the many people who wrote these solutions.
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Problem 6.2.1...

The method of sections © & mefhod %fwﬂh which o certain bar or set of
bars fensions can be Yound twosgh e or more joitg amd less Gran the whie

&t rocture.

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.2 When is the method of sections
most useful?

The method of Sectionc ic moct vcedol i the cate  where the tewsion of
onlvj o Sew bare o e fruse hoe fo de foond, Addﬁionallj A s wefu in

Simple Trusse S,

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.3 With the free-body diagram associ-
ated with one section cut how many bar
tensions can you hope to find?

Witk o gin3\€ Sechion cot, the lensioms of wlo 3 bars can be found,

Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.



Chapter 6. 2. Method of... Introduction to Mechanics for Engineers « © 2026 Andy Ruina & Rudra Pratap Problem 6.2.4

6.2.4 Given a truss and a particular bar b) If so, how do you find that cut? If

in that truss not, why not?

c) Whichever your answer above,
give an example of a bar in a truss
that illustrates your point.

a) Can you always find one section
cut with which you can find the
desired bar tension?
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 6.2.4...
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.5 This problem is exactly the same
as Sample ?? where it was solved using
method of joints. The truss is made up of
five horizontal and six inclined rods. All
inclined rods are 1 mlongand atright an-
gles to each other. The truss carries two
vertical loads, F; = 4kN and F, = 1kN
as shown. Find the tensions in rods CE,

DE, and DF.

Problem 6.5
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem 6.2.5...
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.6 For the truss shown in the figure,
find the tensions in rods BC and FH, as-
suming F = 10kN.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Disclaimer: We have lost track of the many people who wrote these solutions.
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Problem 6.2.6...
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.7 A force F = 3kN acts at 45
with the horizontal at joint D of the truss
shown in the figure. Find the tension in
rod BE.

Problem 6.7
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Disclaimer: We have lost track of the many people who wrote these solutions.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Chapter 6. 2. Method of... Introduction to Mechanics for Engineers « © 2026 Andy Ruina & Rudra Pratap Problem 6.2.8

17

H
6.2.8 For the 2m high truss shown, find F G
the forces in bars FH, FB, and BC. Use
F = 10kN. Now pretend that bars FC
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Problem 6.2.8...
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Disclaimer: We have lost track of the many people who wrote these solutions.
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Problem 6.2.9

= 2m C 2m D
A
6.2.9 Find the forces in bars BC and BD
in the truss shown in the figure. How 2m 2m
does the force change in each of these )
bars if the load is moved to joint B from B m E
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Find Tes,
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.10  For the truss shown in the
figure, assume that AC=CE=1m, and
AB=BD=2m. The rest of the bays are
identical to bay ABDE. For the given
loads, find the tensions in rods GH, GI,
and GJ. [Hint: you can use information CE fFHO 11K L
about zero-force members.]

S5KN 5KN 5KN 5KN
Problem 6.10
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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Problem...
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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6.2.11 Consider the truss shown in Prob-
lem 6.2.6. Find the tension in rod CH.
[Hint: you may have to use multiple sec-
tions or solve Problem 6.2.6 first.]
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Disclaimer: We have lost track of the many people who wrote these solutions.
They are not official and have not been reviewed by the authors for correctness.
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2 (mwosbot <t sinbo]xToe +(@360% - (m im0 «fm) §) xToe
* (2musho? - 2msinbo}IX Rey§ = Q
- —_ o N -
= (o560 6im60m 1 G - 5inb010sbOm Tae - 5in 60m Toe + Toe + 1EmRN )R =0
2
S - Lsinb0usbomTuc - Toe (Sinbo+ L) = - 1S km

D) -r_}_ch,- L"_@Tp(,= -1S RNm - (i)
2 2
B6) > 6D

2

'\’9(,(3/3- l+_£3)= -1632 BNm - 1S kNm

> Toe (1473) =-15(1+53) ke

) Toe. = -1SRNm

\n/

Tee = -6okRNm

&

Twe =0s(¥3-2)-2%083 YkN

= 15 ({3 -2-283) kN

Tw: - $(2433) BN
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B D F H J L N R
6.2.12 The truss shown in the figure con-
sists of 8 ‘N’ bays. In each bay, the verti- A
cal rod is 2 m long and the horizontal rod &—t Q
. . C E [|G K M
is 1 m long. For the given loads, find the
tensions in rods HJ, HI, and GH. 10KN  10KN
Problem 6.12
572409
F‘.,-e ﬁ’e Lens;, L A m
Mo N vods WTuTugn 0B REM T L E,
Coneidexr The Fwpd of the Avueg L _l_m
Show M The P‘rf)uw:-'. A e 3 r. T 11 M o a-d
App‘tj?nc; foce belance, 2F -0 kN 1okN tJ 3
5
=>S|Rl E—\»Rl\:\ —\OKN}:‘;-‘OkNi*R’sj:Q% B N T - R
gw(_}:—s R, -0 —y & I \\l
- 13
1] = RyrRy=2oem. = te, 4T 4ty
10K 1oKN

A?P\‘j“"‘j Momenl bdlance, 2M,=0
A A A A
> fami x-10k0 ] + 5mix-tokn ] 4+ g} xRy} = o}

L
gs"s =  — KNm - SokNm 4 g, Ryzo =» Rz 10kN —D

From () and (3) , Rg = 10KN,

As the looding 15 aymmelric, o quicn vewficalion veweals that the
vextical veaction at A and @ are 10KN each.

Considey the FRD of apovkion of the 4dvuse wilh fhe section cul
theough W7, b7, ond GT os Ahown in the f:r)we
APPYing Momer balgne abod R, 23

=2 % Hei—bT"‘T
:>§~‘zmjx‘l‘m'§ ssmfx?lj:gz e
= 'TG\’I & %—Qz « I5KN, s hy 1AR G~¢ —> Vo1
APpying force bolance , SE:o * ey 1
=> {&, ] S1ONN  + Tgot + T Cos 04 =Ty Sinb ] +TH'.T’:\~ 3! @?

§ }:‘ = R, -10kN =T Snb = o => — 5

{‘S'%
S = T+ T, (B 42T . e N
63 WA =0 ST o= —iskn]| iy [ From 205>

l'e -g'\r\d e Jovee 1n GH, Contider The followin

9 FBD,

App‘kf'q‘i S\We bdance  in j divecion,

e

= . ( 2 S
i?zt‘ S10KN ]+ Toy ;_-.gz

\OKN - loKN + Ic“\-( =6
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Sketeh .
B8 D F H 7 L R
A a
c E &G i LK -
joRN 10RN
To Find ° Tul )Tu;r, Tq u
FBD (Whole Stucluie D lm
B8 D £ H J DS R
2m
Ree E 1 " 3
ip & &g @ ] T
Ray (DRN 10kN Ra y

SfR:0 D R0

Ra3+ Ray - 206N =0

an + Ray = 20k

N
z“\m-‘— -;

-.> =
S, = (i x oxw )Y v ( Couwx (-10w87)) + ( Taa X Rey§):32

2 (3T X - WRNF) + (Seid X 10k 3) 4 (En§x Rayf)

(- 20mkN - SOmAN + & Raym) k

2 Raj = 10 kN Ran = 1o RN

2
0
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Find Thg and Tuz, FBD (Section) :
., )} f H -
ZFx = 0O Tex
T G STz
HI + I'[l -\-qu 20 Ran> > T
e - ax
6 ;\ < & C‘VIORN
i —
= (m
2 F:‘ = 0
_ljll - kRN + prN = (
3
Tuz = ORN
- D
ZM/H= (0]
Zfr?:(" o i (Raxt + Ray?)
/n Twg X laz () t (fun)( Al + Nay )
= C2mTX Tarh) 4 (3mi- 2myyx 10k8T
—_ A 5
= (- 2m 4y — 30 meN)R =
D Ter = - 1S RN
Find Tun, FBD (Section) ;
- 2 0 FaTen
2. Fﬂ = O
Tyn
_ 1
len - 1ORN +RAJ=0 Tox
a -
7 c E 8
lo&n

Taw - WRN « 10RN =0

Tew “O RN
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the answer.]

6.2.13 A complex symmetric truss span- B D E

ning a length of 16 m is shown in the fig- G H

ure. The outermost inclined rods make A F
an angle of 30° with the horizontal. Find & il C I -}
the tension in rod BD. [Note: you may SKN 5kN

have to use more than one section to get Problem 6.13

Sheteh:
)] £
A / F
P :L\L c 37 %
SN SN
16m
To Find Tgp
FBD Cvole & ruciuce):
8 b £
%4 20 F
oy L‘L c 3 1
R‘! S SAN by
16m

Find Reaction Fmes,

Zf = O
= Rpn =0
?__FS = 0

"

le + ?\Fu * \ORN

) 5 n P > .
TMp = (i x-aN0) 4 gy x-5m3) + (Ge x%y3) =0

oY

H (lﬂ‘\? X-Skﬂs) A (\2-\? X'Skﬂi)l: l\b"l? X R'JG)
2(- 20mAN - bomkN) +6Re k= &

=) KFJ = SkN
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=) Rh3= SRWN

Find Tx.t’ FBD (Section) +

ZFn"-O

Trz+ Tagws 30 + s o530 + Tap =0

"

0

M

-
s
L)

> Typsin30 + Ty, sm304Skn=0

2 r—iz- : (r:.ﬂ X fey) 4 Cr-;:),- X)) = o
= (-2mi - 78§ )X (s07) + (M50 X Ty - (;)
= (-lomkn - 2Bk = D

=
5 Tyz= - 51z mkN
Find Tap, FBD (Section) -
S fe =0
5 Toe ts30 +Tap = 53 AW
2 Ffy = ©

D “Toz - Tas 6in30 420
= Ry (i Cas0T-5n30]) Tes)) 4 (Foa X (R v R )) + (G x T30 %)
2 (- 2mi - 2mtan 30) x (ws 207 - $in30]) Tys

v (Chm? - bmtand0f) x O Shed)
* (Il ¢ 2tans0] ) X (1) ¢ &
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c ($Tax - 20BN _ 3T\ R - @
" G
S Taz = ORN
Tep * ~S{3kW
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6.2.14 The 2D truss shown consists of
12 diagonally braced rectangles (each a
high and b wide). Thus the slope of the
diagonal elements is a/b. The whole
structure is supported by 4 bars (with
lengths c, d, and e as marked). The load-
ing is idealized as 11 identical loads F
shown. Give your answers in terms of
someor all ofa, b, c,d,eand F.

12b

a) On a sketch of the figure be- blb b‘b‘ b b&b‘b‘b‘b‘b‘b

low clearly mark all the zero-force ~+H J :

members (put a ‘0’ on the middle A 4 a D

of each bar that has a ‘bar force’ of CEl LM NP G e

zec). WHHHH
b) Find the ‘bar-force’ in bar EB. B\ FFFFFFFFFF’C
¢) Find the ‘bar-force’ in bar HI. Problem 6.14
d) Find the ‘bar-force’ in bar JK.

Answer:
Hint: Use the method of sections
[ Ty = —11F/2

and, to reduce calculations, re-

place a group of the F forces with Ty = —11bF/2a )
a single equivalent force.] Tjx = —35bF/2a, (more than 3 times

the compression of HI)

= —-;( )’,( ra -> X x x
Zfa=3 2 fRgHe =0 ; Re=oaRg-0 >Rp-0

ZFS = o > —UF +E\_+k;+-£.l+z,,’=5’/- Crz08 Rp=0 2> +11F= Re+R%
ZMB = 8 D ’/‘%’C'f‘ /%a + Clzl,m%t/m“é: (Z(H»{yf:

> RLRe = 66Fb <R - uF
Z

ZM =3 > Gk W—:&,M—Iﬂ)-ﬂ—
2 2Ry = 66bF -

Prd BT+ b(Ze)F-

) LoMHiT ek
g /(\ O(:‘: [ uv’\\ 3 EO
NN AN NN
“ A/ ) BYA
L v ' ' \ | \
1}/1 :M / N | 1 \ o v 7
P Q it N . O,
Wl "mf' FFEFE R
8 &‘s e

O forbar HI, e cat @ webin 02 hewn m&zﬁ.&m

=,
zF, 8 » Ta+hytlrwo =3

N
.J)ZZ.);; £M,20% Tme+ £ =8
KLT e

o o twrxmmkmata‘kobwagm wat
e =7 <2 | e vtluc of R, we

‘mfv:fsp‘ > - T - &(5L>+FC4*W*D(>=O /
100,
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Sketch:

], \ :

il U— JN J J IN 419 \& ~L ~L s& J/
d F F F F F

Ie

P

AL A A

A® a

To Find “Tee, Tz, Tox

FBD(Whole Steucture,)

aI c
E Hp

A —
Moy | ML J WP LTI L o
d [ c | FFF FF EF F FF F F TRDJ
—3, E c = Rcu
Ao
e Tﬂa.j Tﬂca

Fino Reaction Foreet,
2F = o
Row + Riw + Row 20
Ren © Bex = oN CZFat B and O
Rox = Rew > Rpw = O
D Rox =0
2Fy = o0
Ray+Ray+ Rey ¢ Roy= Il F
Sty- 7
= (€6 -05x RS+ Ceb)ixtRf + be-2b)T x LFI] 4 L-e-30dix - P)]
e Fix(- €)] x Le-SHYX -F) | 4 Ce-6p)Tx(-00] + (-e-Tdix (-]
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tle-BRT x(-F)] * Ce-b)T X (-F)] v (- e- 10637 x6A] » (e~ 11b)T ¥ (4]

t ezl o (a)5)nReyf) + (-eab-)T X g3 = &

n

~ D
(-e(n,‘]m%mw)-lzun,‘. Ray)- ¢ Ray -FClle+ 65HD) B = ©

= (-e ““J’R"'j‘ ﬂc\.]+l|ﬂ—b(l'2ﬂa3 £ 12 RBJ +65F) - cﬂnu)’l\? =g

ah F J K
«) O 0
E D
T TP L T T W A W A -~
F FF FFfF € F F F F F
2% “a
) Since EB is a vertical bar,
Tgs = ON
c) Find THI,
FBD(S&&MBI
EF'L = 0 L A Taz
AT
Taz * Ton + Tz ws(tad ("/b)) D a
3 Tim
& I
3
2Ff =0
J B
Tix sinlted! (Ub))- F+ Py + Agy = O
Tir = tosee (tar' (4/6) [ F - Ray - Ray)
— 5 . 5 - s . 5 -
2 rtl:,= (r“)(Tnzi.)a (r‘_ﬂ X Rn:“) + (fz.e. X R33J)

~

el

X Tar + ('b-c)?xﬂns'j + (5T -97)x Bey§

n

(o - bhay- cAry - b Ray)B : G

Tox = bCRay+ Rey) + cRey
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They are not official and have not been reviewed by the authors for correctness.



Problem...

36 Chapter 6. 2. Method of. datroduction to Mechanics for Engineers « © 2026 Andy Ruina & Rudra Pratap
8) Find Ty,
FBD (Section);
s - —_— A -2 -

Z My = ("?QJ'X ‘JK"')“’("NAXKHJSB — J A
R
‘7‘97 € N ( -chJP

N g N A 'S

oag xTeuit (-Sb-c)thij‘ F‘I'
e e

+(~Sb?-dj)xﬂs:jj

o

A D
(aTsu - ShRay - chay - SbRa, )R =0

= - R -
le:, .& L Sb(ﬂim* 03) CRﬂsl
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