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1. (3%) If the magnitude of the sum of two vectors is less than the magnitude of either vector, then:
A. The scalar product of two vectors must be negative

The scalar product of two vectors must be positive

The vectors must be parallel and in opposite directions

The vectors must be parallel and in the same direction

I~ INeN-

None of the above

2. (3%) The two vectors (3m)i —(2m)j and (2m)i +(3m) ] — (2m)k define a plane. It is the plane of the

triangle with both tails at one vertex and each head at one of the other vertices. Determine a vector which

is perpendicular to the plane.

3. (4%) Three identical uniform rods are each acted on by two or more forces, all perpendicular to the rods
and all equal in magnitude, Which of the rods could be in static equilibrium if an additional force is
applied at the center of mass of the rod?

Only 1

Only 2

Only 3

Only 1 and 2

Only I and 3

Only 2 and 3

All three
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4. (20%) Rod CD is fitted with a collar at D that can be moved along rod 4B, which is bent in the shape of
an arc of circle. For the position when &=230°, determine (a) the force in rod CD, (b) the reaction at B.

20N

«——130mm —’f*—liﬂmm —"'1

5. (20%) Two rods AC and CE are connected by a pin at C and by a spring AE. The constant of the spring is
k, and the spring is unstiretched when & =30°. For the loading shown, derive an equationin P, &, I, and

k that must be satisfied when the system 1s in equilibrium.
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6. (10%) At a certain time, collar A moves downward

with a constant velocity of 140 mm/s, and collar B

IEEFPLAAEEEIEERL TS

moves upward with a constant velocity of 40 mm/s.

‘What is the velocity of the block C at the time?
(A) 30 mm/s upward  (B) 40 mm/s upward
(C) 50 mmy/s upward (D) 60 mmv/s upward
(E) 70 mm/s upward (F) 30 mm/s downward
(G) 40 mm/s downward (H) 50 mm/s downward
(1) 60 mm/s downward - (J) 70 mm/s downward

7.(10%) Each of the three blocks has a mass of 10 kg.
The coefficients of friction between the blocks and the
horizontal surfaces are gt =024 and g4 = 0.20. What
is the tension in the cord?

(A)39N (B)41N ()43 N (D)45N (BE)47 N
(F49N (G)5IN (H)53N (I)55N (J)S7N
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8. (10%) In the position shown, bar AB has an angular rl'i’S mm”——'-
velocity of 4 rad/s clockwise. What is the magnitude B
—_(® S

=T
A B

of the angular velocity of bar DE?
(A)195rad/s (B)2.10rad/s (C)2.25rad/s 900
(D)240rad/s (E)2.55rad/s (F)2.70 rad/s

(G)2.85rad/s (H)3.00rad/s (I)3.15 rad/s S
(1) 3.30 rad/s

mmm {

9. (10%) A uniform slender rod of length L =1 m and

mass m = 2 kg hangs freely from a hinge at A. A force
of magnitude P = 8 N is applied at B horizontally as K
shown. What is the magnitude of the angular -
acceleration of the rod? L=1m|
(A) 6 rad/s? B)7 1fadfs2 (C) 8 rad/s?
(D) 9 rad/s? (E) 10rad/s?s (F) 11 rad/s?
() 12rad/s2 (H) 13rad/s?  (I) 14 rad/s? 3 \JB(__ P=8N
(I) 15 rad/s?

10. (10%) A sphere of radius r and mass # is placed on
a horizontal floor with no linear velocity but with a
clockwise angular velocity . Let i, be the
coefficient of kinetic friction between the sphere and
the floor and g be the gravitational acceleration. What
is the time ¢ at which the sphere will start rolling

without sliding. (Note: For the sphere, I = 2mr’ / 5)
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