THE UNIVERSITY OF ZAMBIA
SCHOOL OF ENGINEERING
DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

CEE 3211

MECHANICS OF MATERIALS

Quiz 1 - 10 Solutions

(2023)

Scanned with CamScanner



QUIZ 1

SOLUTION

Scanned with CamScanner



i
; ;‘S;N o — SOKN
/ A - D
/A
(V) Recef A A
_LZ‘F;;—O R+ CYO[(I\\: 6SIOJ -I-S‘()‘f-lJ
QA’—-:GIS'-QO)}.’J\‘
Ra= 85 KN
@ vaak DA TA. i°
v LS
A’&D\"wfj E= ano4fa 200m = 300mMm
= 25 Cin = 350

BC = A0 | € = £84 4

SO

Scanned with CamScanner



Sowad @ L)

| (D X 7=,
W P\=95m.
a5k | i T

®

() Norel St \Docd)

S= i = o5x°N =9$‘(SD\)9\l
[ a e 3
AV ’Js}“ (laom@ 11309 Fmwt

6?&(9, =2~ N I A (/\/\1%)

) Blenseen

3 A
g — Plie— 25 XN X 300w
AR

————

AE _TIFP ({powm) % (acmlﬁ) N

— a5 0X30
‘[:E (mjlx e GUD>

_ 10.0023|5F mwm

Scanned with CamScanner





|
Bs¢p
@
H el o .
fat 65 KN =25 kN,

Pa:@S—-éEDLN = ""L['Dh\\
fa= Hokn ‘—_‘:/\emwgc 1 m Compreded

ggCZ%_ _ uyoxi'N  _ oo = 6.3 r\l}mw\
ABL T (Aomyt  4361T e
,4,

Shc= 624 Nt (M%)
QD) Bl

8 — Plag _-toxif N x850mm
AE %—(C\D@’-x(ﬁg XY N [y

— -1§0'000 X 350 w4 _ — 0.02193%) mim
1}@\&2%(6%6'@

Scanned with CamScanner



Sere @ -

6SKN qc‘)'\.a__&__

-

A
25KN

@ r“

D= ==0
P + 6SkN =85 KN +0KN

F_g:: (9-5+6i0——65)m:50h\l _ —

6;_.5 =k _ SOxW0'™N  _ s0 sod = [F Gg@Ps

Pes T (omd Q9 - P
= 63 N2 (M)

QA Elom ey

g D_,PL@ _ 50oxIg N < 450w
T AT %(gowm x (101 %18 Nt

— soO0U0 X 480 .

= :E;:(GO)Z X C[U\ GUCJ)
= D‘bﬁg"}gq%’w"‘

"‘ﬁM AE:\GZSA:@;:\\ ', 81 = &%'1' 8&Q+&D
= 57=[0002215F Jouat [0.030627 e + [ 0:07RHU |

Scanned with CamScanner



QUIZ 2

SOLUTION

Scanned with CamScanner



- L—P

S|

O NN

— _//
<F;(Q u.? ‘[‘ﬁUL .
f& 55k ]
gm‘; B e
2
A =0 rmm _
= £ = F3 RO N
A1=='3Stwml
Eq = 116 %16° Njwm_
A
Rp
Rocchions b Hred) Seppolls
Cs — Rp = 55kn - “961“@)

SSSS [/ /]
1P
- +
7 7
/ 7
Achual 2
o BoaC, .

Scanned with CamScanner



@ngz@twu%-

Ra (D Lerolzen (Ra).
—d 1 ¥ "'# EF{"“ QA‘ P’ =] ‘q\\
L,W ““{ — === {]D
tj‘ |! _& fS_Hi ) S_cﬂwdﬂ
+*— b= D) %WM@
2 sskl 4 fzRp=0]
L3 “/;/_"'"‘@ _.--® P—-_:fglél\\
A [ #] é’ S, = FL SSDOOK’Z(SD
| €Ky “(72x18 % 20)
= a3,
,‘\ssul
+ghy=o
“/ ﬁ,@
‘_‘Fl; Pz”o F”‘)
P g
&"-—'—'—PLLL = O nwm
| G
@ SﬁaM@
SN}
+?ZF{=O:
\L P=5SkN FngY-;SS—
/ FS::-D kN
/e *
\L g ':%\-S sOMh
A =
8 = §,+S;rg = 153440 40 = F:53¢ .
- B Dnefo '
Pchual Losd

Scanned with CamScanner



D Dk Quped) | Rednde P Renclon

R O Rescllon (Rx)
_ ///j/ // Hrpe—o. R=R
L —q
+ | ® s
v 4B 4zReo!
Lj; —-ﬂ/é"‘- ,_—® _‘///%_ o P[ ____ﬁ
- /// *Pl 8 —&A__;—_ RDLl
Rp D -
{QD + The=0.
/ e S.l"""‘ P’-'Lz = RDLZ
= Pg@ ErN B A
(D) st @
f‘ZD +}ZF¢ =0
-5
- P3L3 — RD L—3
W : *E}—z Eho
S aaC
P2

Scanned with CamScanner



' gw 8[1'82'1'83

lodhe _ TROL 4 Pols |4 Rolz
E—Ikl 'EIA'I €A1

Nefe. 2 Li=2 =l

=Rt 4 Roli |4 Robs
EIA—I 'E_lA'l €1P€7_

= 2Rl 4+ Robs
aAI A2

2L + L3
€1 E-LA‘]

C;‘w.f»k[oﬁkﬁ Efuﬁkﬂ
7]
gT = LOEL] I S ¢

> p_D E_L_-_\___\- .X (453’%!\'%) =25 nam

El A | 'E)_A

il

= R i5nvmn

Ro [zeamait Ebs | _ 23534
TSR =1t

Rp= (,Qs‘ T szq) [ (Fexi0xq0) x x (NOX{T X 35):]

E;l (110%10X 25x200) + (F3:10° xwxoo)l

= — 5034 (5.52\ x (0 ) — —5.03¢Xx S| X (O°
(2:2%x109) R

RD-—— 1465 kN

Ro= 12 465kn 4

Scanned with CamScanner



o 22O

i

QA — RD = 5S kN
Ry = 55+ Rp
Ra= o5+ (-tz-LH:S)
Ry= 42351
T = 4a.535kN
* P= 55.014
?
/
7
%
Ra= 12 65 IN

Scanned with CamScanner



QUIZ 3

SOLUTION

Scanned with CamScanner



Cnvextﬁg hsﬁWhaQwﬁg %“QJ_DKQ

—

(TONA (D T @ = = L OO
BI _"':B K| m
' IA @/q:%- Pl‘-éz@)(g):ao_‘iﬂ;
et Reckrgla ()= £, = (0) (4
1 C=5m p,= (5w)x (FEim)
‘@L};Q.SJ P;z.: 35K—l\‘ T
(D)_Recelians o) A

M2 % '

A*O \) th =0
+aS‘:RD‘I'55
Ay= (R0+35)-RS = 30kN
i) T-Fr=0.
Ax=0.

i) FMy=0.

Mat as(m) = R0 (543) 25(%.+2)
Mp+ 25 (2) = 20 (461 1 35 (5:3)

M}\; qg. l++ ("lRtS-—QJOD
= — {2 KNm

Scanned with CamScanner



@ZM‘ZO,

Ml’i‘ 30 (X)—[—- 1413 =0

M, = 1413 —30x ,,_ec‘w@

| oveack b B (S F Bes)

M, = — 1417~ 30 ()
- —l413—A0

= —104.1F

Scanned with CamScanner



4
(53—(~l-bxﬂs}; l.(,:l: \\‘ * I
My

B A e

= [—o.8x™15x] -3¢

V = —0.8x%24+156x-30 .. ec’n@

@ f\/baww:p
M= § Vi,

J(— 0~8x* 1Sx ’30>°I’<

= — 0834 [5x%_ 30x
3 5 |

= —Lbx*4+ 5%

Co Mewar®) (W) 5 M < V=05
_‘\/\Je CSm evdwﬁf{lﬁ ds powad Dsw:j (lew@.

V= D= — 0. & x>T4+ 1E5x—30.

.__.__.=>

— 0. 2x>+15x—20 =0

Scanned with CamScanner



pi N~ 4a4c

= oL
_=0s)x J (192 —4 (=0 D(39)
2 ("’0 18)
) - aﬂ% WA
C2ate o ot T
MQXTMW W ,‘J <'€ﬁ‘-’"@3
- (Q!&?é)

o
Mo — oacet (2:276)° + 73.5(a22%)
— —32.5% Nm.

V=0
@ s CVQ A= (3+;z.a—-re)m= 5.2 6w E,Me j

Momeof = M= =104 1F (-32:571)
_ 9263 Enlow

@) = S (full Loyt o BviLaRS o)

M= —0.266% () + Fos ()7— 20(5)
= 4. |blknm

« Ak Uwﬂjfﬁv % (Spmo;f ]@e,sww\)

Mowend = M= = o134 (&:16)

= —lon.oo kndim

A4

Scanned with CamScanner



G My=0>
M, + Ma+ Aj(x)= P (x-uet)t R (x-5:)
3

V3o =20 (xdeD) 43 ()
-

Goig 4 30k = X7 $35x =925
My 14
T\/\ST ‘q\'?..-{»g(_))(_»-_ SSx — 2gS=°|

M, = (55—20)x + (—zgs.c\-—\wﬂ
ﬁ\/\gﬂ QS'X"‘BO0.0 L .ﬁjh @

At x— (@ (flt Spon o Bew)

Mz = 25 (uz) —300
— (300—300) NS A
= Ol

- Tean®)

Scanned with CamScanner



longtte (w) Mowend | Shoar Fova
A 0 —14.1F —30
2 3 ~ o4 T ~¢9%
Mox | 5236 | —136 14 U
C ? —]00. 00 T25
12 0 O

Scanned with CamScanner




Scanned with CamScanner



QUIZ 4

SOLUTION

Scanned with CamScanner



ltg ' e
L s qm"*
{.3 = ’{Mﬁ-
Mmoaw e

A - 29F5x10 on

Scanned with CamScanner



G T WWM@P&'K

Ta= 1
QALY

= 42D X (G0 X 100 A
S X Q-Ol:fSXlO(’ Mu)\l X |18 mm

= 3922 Nfww®  (MR)

@gw Thets @ Pt B

TE—:- T _ Yaw x 6% N z
&AMJC2 2 x 2.9Fs %106 xq (M\M . MW\B
= Y- F3ME

@ Clear Stk @?MJQC

T(,: T = CF’Z@\))‘|OAA‘MM
2 Amt, QX 2.9F5 x1F x 1§ (mw - MMX

= 47F.06 Mk

Scanned with CamScanner



QUIZ 5

SOLUTION

Scanned with CamScanner



P | A2 Aot
f ¥

A / s
_ /,

”O"T o .l / v\ N. A
| /
| _
| :j;_" 94 %%) r e //// \r__—-_ 50 & F wmm
i 5
T (Refeoad),
I N—

et | AGa) | T | A5 (D | P 3 | T= 2 AT
@ A4H00 SS "Qcpz,(m A 436 th.6H 433 4,519,162 83
® |—4g4 |90 |—43,50 |-1,521.33| 39.35] —F, 19620
2916 19%,440 3,350,496L. 43

D Goudoid) o Gos e
To TAS _ 180 ) | D 6T

TEA 3G 16 (mw)
AMoward o Tudia
I Z \.’i\i‘.?.’ﬂ’ P\cll>

= 3 ASO Y6663 ‘M“’ﬁ
= 3351 X 108 mmd

Scanned with CamScanner



ennle =1Fas
— s e M\awc@é
6_-..—_ — M\j > '&J_Q [Twmm '
T
—Ms £ Gl _ no-so¢t
T Yo~ o a5
M > —Sa T
L Yypptto = ST
- %_/\ 2 "'6aUZI= — |6 X (g}g’o,cl% 633
MET ds59.-33
/\/\ >/ | ol SSEM\ Uf\,&mgs F"‘""®
R e s \\\.k j—'-' N‘P\
e = /My £ Sl
T
— MMa 2 Sclll
T
M > ——'62an T — “C‘IQ)(S&‘SO;O]@G-B)
ot - & 50-6%
M >/ ?88,328{741?\/\/\”\ :
\%wnw
- fon N A

Note! Lamgest Aowed AN " Tt s
SMALLEST  Vadwe o:} e two @Nﬂ
Vodwes  oBtomed:-

e M= 8RE 3% N

Scanned with CamScanner




QUIZ 6

SOLUTION

Scanned with CamScanner



T =ZA0 _ 14850 _ gsmen

@ |
| 15D
1 |
D YA S
( Qh‘tu@_) b !
=5 N—— T
dT\ —
) Contror ! of G Seclizn (F)
| . — e
o | AT ) | AY
L@M \“{ox 1S = |00 %:?‘f 13S0
- @D | lox10=1] 1542290135 oo
3,300 |48, 5O

2K

2300

@) Alowend) of Teend)

)

A 1S |IMR |5 A=¥-3} | Ade T |

5 | 7.5 | 1w | s T8 fasaaond | 2o
8 gy .

@)| S| Go 13800 (35‘9.‘7:;.@|y.0 e |aossxw S_gsb)fp&
33D |18 | 2 4hisx [of

S v 2. 41Cx (0°madt,

Scanned with CamScanner



4’0% B "’l.m.

L’fﬂ? £ T 20ww

v L

Gpe (20-8)- @

 NA

Cpr g T8 9 (q‘—'%r\ —
B‘”b;- ffS M‘L“ | H \ el Y:-_ L‘—S’;MM
e ; e
(3) Sectin AKDCELQ&.
& A
S: I - 2ALS XIH wmmwm - ‘:fol 120 mwm
Ct? 120 wam —

@ LKlhasr gjﬁﬂﬁj

At K - TK:\_/]_:%

Te= o DN x (#0210 )x (1) -

?-‘-HSX\OB ! X (\D)""""

= 28.03% M?ﬁ

‘ ° c“—;::\_}_g_
NS Cit =

V=0 N,
Q@=9A= (L{-Omoj/loo

Y3 ChrYors
= 120 492 =00

20OMA X sx120)x (5 ) o

Ty=

= §.35 N\Pi

2. 45 X (0° vl A ('m)““""‘"

Scanned with CamScanner



QUIZ 7

SOLUTION

Scanned with CamScanner



e,

Y= |25 (d=2:5m).

O - 4R
Sy= MR
T of Sy (FH= 30
(&) Allonsile Sret
ol o Sk = Gy Gonsn
Call
e = &4 - 5
S - wo - aoR (N.3)
= %w;cD Ticknes , £
un = P'f
W
T 'PY' — 4“’,,“,,3‘ x [R50 mwm
2 Call &x (x Nlm.,\"’-)
b (B

@ ﬂ L =0 v S Sele ET_G_W_

Call= Pr _ P (%)
XL =L,

&) 60— P (4)

Foax = @fJQ Salt _ (4x90)x2p - 2 MR
el RE ) R

Scanned with CamScanner




QUIZ 8

SOLUTION

Scanned with CamScanner



Scanned with CamScanner



(A:D\—-g = e \-q.

2¢L 30€TL
AL L
3 30
A—:j= 3 \OOLH — LOOL‘
(B) % "%

Ay= (1oknlm)x (4m) _ wo,
|O

| Rona T

Fe A-__l_;__u, —-_;_\(4;<|00)= 200 kN

e
Ay =10l i Y

()4 Fy=0.  AytBy=F
40 4 Ej: X 0
B;j-’-‘- KO0 {40 = {60 [Q‘\L

) GMg=0r M+ 2L = wo ()

MBZ |60 — % = —|06'6F N.m

Scanned with CamScanner



QUIZ 9

SOLUTION

Scanned with CamScanner



R e L e I S T .

Tectimn Reopefies q%_( Stof Section,

A KFF0 v —
B QOXlO wwmq" // f_A
Ij, I L2 X QS T,

Colons lonclte, (lafavally \9@“3\ o e

Necttor cem?oﬂ&m o "W"“"“”""‘m

X \Ob v»w%

Nste .

. ﬁgcwv\ N—— ﬁ‘;@“‘ Velwes > _\_j:@'él
15 lex Flean Tx.

) Qm&c{ Piivsd Colwuen. | _
bp Tel [Crbel Buktos oed |

Gl . 5

— T (20010 t\l(m> (4 (2D

[( 1.0) x (bDODw-w\j

= 253, 320N = 253. 320 kN

sl © Salels= Pcn“hcal GW«’A
> S Paunub

Pau = __P__C{__
F.<

of Columm= L= 6m L= 252.2206N
\m@%& L Golw .

= |26, bb kN

Scanned with CamScanner



C)Rxswlel
(v
W (aoox\03’ N lwv}> (4.69,><1o" ?WWI\">
[(';25 X ((::DDO vww\)] o

63 23N = 63-320 kM

-—
_—_

@ Fochse o Saff = Fer
| o

Fall = Fer
F.s
faut = £3.230 k&l
X
' = 3]. 665N
OR-TEL Gl bodd
]@ o =
\LL)a

= W
[ (o :ﬂx (EODOM\»%]

-~ SLATI N = 516979 N

Scanned with CamScanner



TN
D Gl Bucklly boad (Per)

For = T2EL
o
4
_ > (aoox10® et ) (B162 <\ 0® wam )
[ (@ (6ovo v |2

— Loz, 2t N = |,03.239 kN

(B Yooher ot Sfely= Por (Mot bt )
Pall
ol = Per
F.S

= | 013. 279 e
&L

= _50b-640 kN

Scanned with CamScanner



QUIZ 10

SOLUTION

Scanned with CamScanner



Ackel Leading

FS KN

(1) Leachons

;o + — . 25—____0
) — 2 Fx=0 . Axt
W Ax= —2SKN = ASkN —=—

O AR=0. Agtoy=1set. - eqn@

Ql\) C‘FN\&:O: Cy @0 e ,QS'(g)
Cy= 25 (_%: 12:3S jad

—————

= Ayt =T
Ayt (I8F5)=1S
_1£35 = 56-25kn
A= AT—AS = SeRsk

Scanned with CamScanner



B lwbrns] Forrs m

Membes (N

Mektod of " Jomis
Jowmd A
Fag

hoizn) T Jie

D=0\

E‘C’:: 25'\('[\1 CTB

©H =0,

Fag+ 5625 =0
Fap= —56:25 KN
— s6.as k8 ()

%Fgc +25=0
F&C_: —a5 (%) = —3[.2SV—N

- maskl ()

Scanned with CamScanner



(i) T»=Fx=0:  Ax+0 =0
Ax=" O KN

W) # H=0. Ayt cy= 4k o eqn(D)

iy FMp=01 ¢y @)= 10)
&= 0O

= Ayt o=1K
Ayt (©)=1LEN

Ay= il

Scanned with CamScanner





@ lwbirral Pors T Mowmbas (1)
Mettod of Tk D50l
Jond A Frc= O%N
AFae
Px (O | FAc
_“C;) i >~ @HF=o;
Fag+ 4 =0
Ay ()N Fae= —1kN
= 4N (©
QWJ@C
ec 5
3 %Fgc""ozo
m %
- o(S ) =0k
e (ON | © Foc= 0(F) 28
Cy (o)
Ja [N L aNL [E|Aex | DL
A |1 -5%625| 3 |65 | 2A0[ 150|215 | ©.00535F
|l o | asoo| 4 0.00 |2UD| [5D| 25 O
rBC O |-z29.25| & 0.00 |&|p| I50| 2i5m 0
Z | 0.0D535F
' EA
N = D:00535F w
— 5:35%Fnmnm

Scanned with CamScanner




The End

Scanned with CamScanner



