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1. (4%) If the x component of a vector A, in the xy plane, is half as large as the magnitude of the vector, 

determine the tangent of the angle between the vector and the x axis. 

2. (4%) Let S = (lm)i +(2m)]+ (2m)k and f = (3m)i + ( 4m)k . Determine the angle be\}.veen these two 

vectors. 

3. (4%) A man wishes to pull a crate 15m across a rough floor by exerting a force of lOON. The coefficient 

of kinetic friction is 0.25. For the man to do the least work, determine the angle between the force and 

horizontal. 

4. (4%) A uniform ladder is lOrn long and weighs 400N. It rests with its upper end against a frictionless 

vertical wall. Its lower end rest on the ground and is prevented from slipping by a peg driven into the 

ground. The ladder makes a 30° angle with the horizontal. Determine the magnitude of the force exerted 

on the peg by the ladder. 

peg 

5. (4%) The system shown remains at rest. Each block weights 20N. Determine the force of friction on the 

upper block. 

Tr = 20N 
a=3m 
b=4m 
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6. (16%) Determine components ofreactions at A and E if a 36N ·m ;) couple is applied (a) at B (b) at D. 
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7. (14%) A homogeneous wire is bent into the shape shown. Determine its centroid. 



120 

~PJT*Jl53U : If~f4~* T , c~ 

~ID:-tBM: 0212, ii7J=x: 1 ~~itf4§ : I~)J~ 
1J:1Jt, ~s-J! 
~~----~------------------------------------------------------------~ * ~~g~;.t~ : *~itm::fOJf~ffl§t~~ 0 

7±~ : ~8~~14J!f.wtb.JJ*ff1Ht • 4i!mt!S:Jik¥~& • ~i1t::fff!J1U7tfi o 1tt&AJaR~~ 
4i&~~-(~E)W~-~~-~ftoMM4i&~~-(A~)·~~~~--~~~ 
tt&~ o tff~R*ti1ll~$ ' J!tl~&W-~7t~t CW1Hl~8&tf~~~t•fiff*J! 100m , J!tl 
~~·AW~plOO m) o 

8. (5%) An airplane used to drop water on fires is flying horizontally in a straight line at 

360 krnlh at an altitude of 80 m. Which of the following is the estimated distance d at 

which the pilot should release the water so that it will hit the fire at B? 

(A) 100m 

(B) 200m 

(C) 300m 

(D)400m 

(E) 500 m 

f· v0 

~~31f!:~--............ 
A .......... . 
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9. (5%) A hockey player hits a puck so that it comes to rest in 9 seconds after sliding 27 m on the 

ice. Which of the following is the estimated coefficient of friction between the puck and the ice? 

(A) 0.05 (B) 0.07 (C) 0.09 (D) 0.11 (E) 0.13 

10. (5%) The train shown is traveling at a speed of 48 km/h when the brakes are fully applied on 

all the wheels of cars Band C, causing them to slide on the track, but are not applied on the 

wheels of car A. Knowing that the coefficient of kinetic friction is 0.4 between the wheels and 

the track. Which of the following is the estimated distance required to bring the train to a stop? 

(A) 11m 

(B) 22m 

(C) 33m 

(D)44m 

(E) 55 m 

40000 kg 
A B 

48 km/h .. 
50000 kg 

c 
40000 kg 
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11. (5%) In the engine system shown, the crank AB has a constant angular speed of 3000 rpm. 

Which of the following is the estimated magnitude of the acceleration at point B? 

(A) 4400 rnls2 

(B) 5400 rnls2 

(C) 6400 rnls2 

(D) 7400 rnls2 

(E) 8400 rnls2 

12. ( 10%) The assembly shown consists of 

the straight rod ABC, which passes through 

and is welded to the rectangular plate 

DEFH. The assembly rotates about the 

axis AC with a constant angular speed of 9 

rad/s. Which of the following is the 

estimated magnitude of the velocity of 

corner F? 

(A) 0.8 m/s 

(B) 1.0 m/s 

(C) 1.2 m/s 

(D) 1.4 m/s 

(E) 1.6 m/s 

y' 
• .. · .1175 mm 175mm 

D 

t 
lOOmm 

D f 
)i 

mm 
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13. (10%) A 2--m board is placed in a truck with one end r~sting against a block secured to the 

floor and the other leaning against a vertical partition. Which of the following is the estimated 

maximum allowable acceleration of the truck if the board is to remain in the position shown? 

(cos 78°"" 0.208, sin 78°"" 0.978, tan 78°"" 4.705) 

(A) 2.1 m/s2 

(B) 2.3 m/s2 

(C) 2.5 m/s2 

(D) 2.7 rnls2 

(E) 2.9 m/s2 

14. ( 10%) A slender rod of length land weight W is pivoted at one end as shown. It is released 

from rest in a horizontal position and swings freely. What is the magnitude of the angular 

velocity of the rod as it passes through a vertical position? 

(A) [f (B) J¥ (C) if (D) if (E) ~l~g 
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