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CE 120 - Structural Engineering

Mid-Term Examination No. 1

Instructions:

Read these instructions. Do not open the exam until instructed to do so.
This exam is closed notes and closed book. You are permitted to use writing and drawing instruments, a
calculator, and a watch or other timepiece. Phones and other electronic devices are not permitted.
Work all problems. Pace yourself so that you have time to work on each problem. Show all relevant work.

e Start solutions alongside or immediately following problem statements. If additional space is required, insert
additional sheets. Do not show the work for more than one problem on any given sheet of paper.
Organize and write solutions neatly. Points will be taken off for messy solutions.
Indicate units and sign conventions in final solutions. Points will be taken off if units are missing or signs are
unclear.

¢ If'you have any questions, or need any paper or other materials, walk to the front of the classroom and ask the
instructor. Do not raise your hand to get the instructor’s attention, and do not call out questions from your seat.

Some potentially useful equations: Possible Points Score

IF,=0;,LE,=0; IM=0 Problem 1 20 R u

n=r-3m; n=r-2j Problem 2 30 =1
Problem 3 25 - By
Problem4 25

TOTAL 100
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Problem 1 (20 points) — Solve the two problems below
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and the surface that roller b sits on is perpendicular to the line formed by ab.
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(2) Determine whether the structure is unstable, stable and determinate, or indeterminate (the circles within the
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(b) Determine whether the structure is unstable, stable and determinate, or indeterminate. It is braced out of plane
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Problem 2 (30 points) — A beam supports uniformly distributed load and a point load. Draw shear and moment
diagrams, labeling all local maxima, and sketch the displaced shape.

4T
; 2k g : P
: R 4
a b c d e f N C
2 KIF 2 i o | —le
R Ay R i < + o
4% : 5,7
| 1
3 -' v shear ()
\ Ar- Ji
-—I‘?, ]
o moment (-¥7")
L.
4. = Zilll?,
p
e deflection

Ho ¥y C )
+8,F




Q \, ‘_Af\c ::_,—gw) ?a* Ja'"‘-?‘.‘,‘ ) : e

| - e g :‘: 3 _2}5 j

i#hx}’: .JL ;"" \ f)‘f'a C, 9)
S -5

h‘.
W‘f’ z‘fb, _‘E\ > C% AT
i J-I
ZF =D L0 4 LF \ %
\ (_,,,r; 5 : —
Wyl a ../ - \) &,
r~ L
. oA A1
b L,y m én ® f=d ‘:2 M Cﬁzj
Bl = 0¥ )
g B ,




y————'ﬁ Q%f—ﬁ 2’1 fﬁ=é(‘x+z,|z.

'Vi’ A g ™ A,rk-

A ._.,.-.'Z_x" \i C\E”f:‘ﬁ\ M&d\ = OO
T T T e o B e s
J

(2 4,) -0 6‘7 5

28 )= V¥ m %57, ;,JJ

Z'F"Z("C:’ z“)t?k.)/f7)t'£4
Foo _ty r  2f,-p- 2

7

7y Z¥x= 0 = ihx 4LF
ﬁ)} L :e¢q'\ 5&»\ - "'4'1"\
3. 97 L@, = o * H? "'thléi)
o
"?'? e P’f.,a = |0 ¥y
WW dbe-i ZH(‘,C‘ ) ,5'?/L(6\> “;.[;{‘5,—)
51 | Jo ~Cx, -5,
J/ 5 ‘F 21;?*0 -‘-5‘} ‘5;?“‘ . ’j

4 o < "’”3#'
"7T o B



CE 120 — Spring 2018
Exam 1

Problem 3 (25 points) — A weightless braced frame acts as a truss to resist 10-kip lateral forces at each level. Using
clearly and correctly sketched free-body diagrams (the tnangles at the base are equilateral):
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Problem 4 (25 points) A uniformly loaded cable is supported by a rigid mast, BC and the load balanced by a block
of weight P. The mast is weightless and the cable weighs 10 Ib per horizontal foot of length.
. . .
(a) Calculate the horizontal cable force acting on the support at A. I ?\ f’ (oo )
(b) Calculate the vertical cable force acting on the support at A. > [ooo LE> ¢;
(c) Using the given geometry, calculate the required weight P at support B.
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