
Solutions to Midterm 1 

 
Problem 1. (a) Car ܤ is in rectilinear motion. Attach a translating ሺݔ,  axis-ݔ with the ܤ ሻ frame toݕ
at 30° to ܞ. 

ݒ ൌ 30 ହଶ଼

మ
ൌ 30 ସସ

ଷ
ൌ 44 ft/sec   along ܒ 

ܽ ൌ
௩ಲ
మ

ఘ
ൌ ସସమ

ହ
ൌ 3.872 ft/sec2   along ܑ 

ܽ ൌ 5 ସସ

ଷ
ൌ 7.333 ft/sec2    along െܞ 

Observe that 
܉ ൌ ܉   /܉

⇒ 3.872ܑ ൌ െ7.333 cos 30° ܑ െ 7.333 sin 30° ܒ   /܉
/܉ ⇒ ൌ 10.223ܑ   ܒ3.667
⇒ ܽ/ ൌ 10.86 ft/sec2 

The solution may also be obtained graphically from a vector diagram of accelerations. 
(b) An ሺݔ,  is a rotating system. The (ܞ axis in direction of-ݕ with the) ܣ ሻ frame attached to carݕ
acceleration ܉୰ୣ୪ of car ܤ as observed from car ܣ is such that ܉୰ୣ୪ ് െ܉/. 
 
Problem 2. Blocks ܣ and ܤ are in rectilinear motion. All positions are measured from a vertical 
line through the centers of pulleys. 

ݏ2  ݏ ൌ  ܥ
ݒ2 ⇒  ݒ ൌ 0 

If ܣ moves by 0.4 m, ܤ would move by a distance of Δݏ ൌ 0.8 m. The only force that performs 
work is the external force ܲ . The work of tension is zero because tension in a string occurs as equal 
and opposite internal forces with the same displacement. When the system moves from an initial 
rest configuration to a final configuration after ܣ has moved 0.4 m, 

ଵܷିଶ ൌ Δܶ ൌ ଶܶ 
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ଶ
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ଶ
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ଶ  ଵ

ଶ
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ݒ ⇒ ൌ ට
ସሺ.଼ሻ

ଷାହሺସሻ
ൌ െ1.18 m/s 

In addition, 
ݒ ൌ െ2ݒ ൌ 2.36 m/s 

 

 
 




