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Step 1
In order to solve this problem let's write the sum of forces in vector notation
F=F+F,=9Ni+7Nj

The acceleration is then found from

)

= ma

o

_9%4—73
6

d—=15m/s*i+1.17Tm/s”j

a=

3|

a) We find the magnitude of the acceleration by using the well known relation

|| = v/1.52 + 1.172

|G| = 1.9m/s>
b) The direction is found by employing the following relation
tanf = i = E
(o 1.5
Which gives us the angle as
6 = 38°

Result

a) |d@| = 1.9m/s”
b) 0 = 38°

Rate this solution
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Step 1 lofé

Information

This very interesting example, after we figure out the concept behind it, will be of great use to us when dealing
with similar but more complex examples.

But before we continue, let's note the given values.
Known values:
¢ first block’s mass: m; = 1.3 kg

¢ second block’s mass: my = 2.8 kg

Our goal is to find the acceleration of this system of two blocks and the magnitude of the tension in the rope.

Step 2 20f6

Strategy

Newton's second law states that a body (or system of bodies) will accelerate as a result of some net force Fmt
being applied to it

—

Fmt:m'& (1)

where m denotes the mass of the body (or system of bodies) and @ is the acceleration of the body (or system of
bodies).

In our example, the motion is happening only along the vertical, so we will not use any additional notation.

Mote that we took the upward direction for the first block and the downward direction for the second block as
positive ones, as seen in the picture 1) on the next pages.

For the first block (the green one), the equation of motion, using the formula (1) and paying attention to all
present forces and their directions, can be writien as

Fooo =T—W,=T—m;-g=m, -a (2)
where T is the tension in the rope, W} is the weight and the m; the mass of the first block, g is the acceleration
due to gravity.

Step 3 30fé

For the second block (the red one), the equation of motion, using the formula (1) and again paying attention to
all present forces and their directions, can be written as

Fnet:WE_T:m'g_T:m.ﬂ (3)
where W3 is the weight and the mg is the mass of the second block.

If we add the equations (2) and (3) we can easily obtain the expression for the acceleration of these two blocks

as

= Ha—du
me + My

a

(4)

After we find the acceleration, we can use any of the two formulas (2) or (3) to find the magnitude of the tension
in the rope, so picking the formula (2) we get it to be

T=m-(a+g) (5)

The picture that shows us this situation can be seen on the next page, so check it out

Step 4 4ofé

Here we assumed that the first (green) block moves up and the second (red) block moves down.

Picture 1)

So let’s find these two values together, in the next segment

Step 5 S50ofé
Solution

The value for the acceleration due to gravity is

g=98m/s’
a) The magnitude of the acceleration of this system of two blocks, according to the formula (4) and known data,
is egqual to
my; — Ty
=
ma + My

2.8kg —1.3kg
— (2.3 r kg) - (9.8 m/s%)

=|3.6 m/s”

Here the positive value means that our assumption was indeed correct This system will move as we noted in the
picture I)_

Result 6of b6

)]
_ 2
a=3.6m/s
Rate this solution
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