
The University of Zambia 
School of Engineering 

Department of Civil and EIironmenta! Engir.cerin 

CEE 3211 - Mechanics o Materials Test (2024) 

Instructions 

Attempts all four questions. All Questions Carry equal marks 

50kN 

Duration: 2 hours 

Q1. The assembly consists of two 25-mm-diameter steel (Es = 200 GPa) rods (AB and 
CD, a 35-mm-diameter aluminium (Ea = 70 GPa) rod EF, and a rigid bar AEC. With the 
loads applied as shown, determine the overall displacement of end F of rod EF. 
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02 A composite cylindrical rod, ABCD consisis of bar 1, Steel (E = 207 GPa) and Bar2. 
Brass (E= 101 GPa) fixed at both ends as shown in Figure Q2. The member has a gap 
of 4mm as shown. The thermal coefficient oT expansion for steel and brass coefficient as 
11.7 x 10-6/°C and 18 x 10/°C respectively. The composite rod is subjected to a 
temperature rise of 130°C. Assuming the rod is initially unstressed: Take length 
AB=60Omm and CD = 900mm. Area for steel and brass are 275mm² and 390mm2, 

a. Calculate the stress induced in both Dars AB and CD 
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Q3 A steel beam of 6m in length has a channel cross-section shown in Figure Q3 with 
two-point loads. 

a. Draw the shear and moment diagrams 
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Bar (1) 

b. Calculate the maximum compressive and tensile stresses. Take Est as 200 GPa. 
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L1=100mm 
d1 = 5Omm 

Bar (2) 
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04. A shaft shown in Figure Q4 has shaft 1 made of solid steel (G = 76 GPa) and 
Titanium (G = 45 GPa) shaft (2). Shaft 1 has a length of 100mm, and a diameter of 
50mm, while shaft 2 has a length of 130mm and a diameter of 30mm. 
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If an external torque Tg = 800 N.m is applied at point B as shown, calculate the torque 
Tc required at point C so that the rotation angle of point C relative to A is zero. 

L2=130mm 
d2 = 30mm 

4000 

Tc 

O_B 

6000m 

6m 



THE NIVERSI TJ GF KAm8JA 
SCAest 

CEE 3211 

MECHANIcS OF MATERIALS 

TasT SokuTos] 



= 

3R1 Test one (a0a) 

QSKN-5 K 

AEe 

6 

aGi, 341, 5to 

120 Xo 
269,34|, Sto 

AE 

0.445 4 48R3tmm 

O-a41244o7 mm 

+ 

Aala 

D 2Smm 

D 35 mm 

toxo E= 

(sox1o)x(0)x4 

398, 641, 081.4 

398, 6 99, o81. 

O.Q03 183 amm 



S.. 

O. 16 mm t Q.106 mm 

S= 3.oIß6 mm 

Sra(S 
be 

Anta 
Ber 1 (seal) 

= 1.y10-6 

A -
GoD mm 

Bar R( Brass 

K= 

E= to1 x10* 

Ao 

QTS mm 

18x10-& 

AB 

= 00 mm 

= 30 mme 

CA 



SFD 

BMD 

Ay=2.66KA 

15 Ka 

-|23333AJ 

5-33334kim 

10 mm 

f.6cC6 Kd 

- 19.3B4 

3oma 

1,S80 mm 

22 K 

fomm 

10mm 

3 

m 

Mamimum 

Dau 

6omm 

= -14: 3334 Karm 

2 

- S8 

Ay - (666 Ks = o 

= 2.6666A K 

3 

-29, 333, 4o) A, mm 

A 

momef= -1q.33344. 

Goomm 

6o0mm 

Z0mm 
5 mm 

30 mm 

A 

18,mm 

1,50D mm 

18, mm 

37,5mm 



top 

12 

lox6o) + (sorv) (s) 

I= 155, cDmmf 4 1aa, 

I = 

O= = Me 

513, Somm 

Sn 14, 333, 4ON. mmx 35mn 
51, SOD mn f 

1 320. 32495 Mpa 

Omuinn esle = 13 20-33Ma() 

SD mn 

MC 

Tof 

bojtom 
Comprai1 

- 11, 333, foNma S mm 

T43. o7R6829 

943-01 Mc) 



1mm 

-T+16 

O = T L 

J 

430 mmn 

-TL + (-T +)L 

Ja 

. Te = 

Ja 

O = T: 13ox ga 

T(30)x (sxi) 
+ 

-

Te 

(-Te+ Te). 

- Te 320o 
|.44RR5Lslx|o'2 

4, 59: 57 n. mm 

D, = 50 mme 

+ d, 56o x lo 6 

30 ma 

-3 


