CONCORDIA UNIVERSITY
Building, Civil and Environmental Engineering Department
ENGR 244/4 V: Mechanics of Materials

Friday, Feb 08, 2008 Test#1 Time: 8:45 — 10:00

Answer all questions. Credit will be given to clear unambiguous answers, Sharp EL 531
or Casio FX-300 MS calculators are permitted. Cell phones are prohibited.

Question 1: (20 marks)
A force P = 1.0 kN is applied to the 10
mm diameter rod shown in Figure Q1. The other .L

dimensions are shown, Determine, 1 e i
(a) the normal stress in rod BT
(b) the shearing stress in the dise -

(c} the bearing stress on the support s l

(d) the shearing stress in the support

Question 2 ( 40 marks)
A torque of 1000 Nm id applied to the end A of the

solid steel spindle of 40 mm diameter as shown in Figure ()2. = "8
The length of AB is 300 mm. The other end of this spindle is J (1] S —
aftached to an annular brass-sleeve CD of 80 mm outer ;
diameter and 6 mm thick. The length of CD is 200 mm. The 9™ ¥ |t =6 mm
modulus of rigidity of steel and brass are 77 GPa and 39 GPa f_
respectively, )| |
Determine, o Y. DI | & W
(a) The maximum shear stress in sleeve CD w5100 = i‘"'_“_*
(b) the rotation of end C of the sleeve in the sense of .L_ {M] Faia i@
applied torque : 3
(¢) the rotation of end A of the spindle in the sense of the applied torque
Question 3: (40 marks) 50 kN
Three 35 mm diameter rivets are used in the 50 ), 120
Joint shown in Figure 3. For each rivet, determine, L
{a) the direct stress & T
(b) the torsional stress 50§ A gl
{c) the resultant stress s0f 5 & el R_% a3
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