Chapter 5: Forces and Newton's Laws (Part IT)
What now?

‘We will now look a situations where forces are being applied in various directions (not
just parallel and perpendicular to the motion) .

‘We will lock at horizontal and vertical forces separately.

We will split forces into components that are either
® Tarallel to motion
o Terpendicular to motion

Mote: When and object 15 at rest, oy = 0 honzontally and vertically,
Case 1: Hanging Objects and T ension

@l situations:

Example: A sign 1s supported by two strings, as illustrated below. “What 15 the
tension in the strings?
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MNon-Symmetrical pituations:

Ezample: A sign 1z suppotted by two strings, as illustrated below, "What 15 the
tension in each strings?
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Case 2: Pulling at an angle
An objectis being pulled or pushed, but the force is being applied at an angle.

Look at the horizontal (usually parallel to motion) and vertical (usually perpendicular to
motion) components separately.

Remember that in this case, Fp# 5,

Ezample 1. A 253 kg sled iz being pulled with a force of 175 M at an angle of 40° to the
herizental. What iz the acceleration of the sled’?wnw.
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Example 2 Alﬁkgldbgplldmthf of Ntananglf to the
horizon tal. What is the acceleratio fth sled?
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Case 3: Mass hanging off edge of table w w;‘

Eemember:
*  Both masses (or more) accelerate together because they are tied together.
o We add the masses to find the acceleration of the system.

Examples:

1. A 10 kg mass 1z tied to a 5 kg mass, as illustrated below. Friction exerts aforce of
10 1. “What 15 the acceleration of the 10 kg mass?
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2. The system below accelerates at 1.6 mfs® The coefficient of kinetic frictio
between the table and the 8.0 kg box iz 0.4, What iz the mass of I 7

(5.0 ©) F?" )*fN

EMI fs 2?}5‘(}@

S
o — o =334
| Frok® B % gz pFo
(Qa..yh)(.lb%)" M (Gg_g)" 3‘:5“‘ - o,q‘ﬂ ,'-[l\l)
§ N s 'Ll;gQN
®@ ok = omom
4".\(0,6 = %-2?‘ v Lok L%%M\Ll:b?g
- AL\ ,\bb‘ Forces II-5
RSyt @ Fa= M L4 Kwig)
- 5.{4%

Z

LGN +1ly 1 *%g M-3136



)
Tension in between 3}»3“"‘" %:;;’: 'f”.

To find the tension in the string that connects to objects together: !‘ v 5
®  First we find the acceleration of the system. %M
——————

® Then Wone of the masses, and apply Newton’s second law.

Exzamples:

3 Const low. "What 15 the tension in the string 7
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4 A zeries of masses are pulled along a frictionless surface, using a force of 50 1
What is the tension in strings 2 and 37
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Case 4: Inclined Plane »*
When dealing with an inclined plane, we will call 6
*  Direction parallel to motion: x 67
o Direction perpendicular to motion: y P}

Mote: when splitting e, remember that it 1z always the hypothenusze.
plrning He Vi ¥p

Ezamples:

1. "What 15 the acceleration of the bleck down the incline?
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2 A girl pushes a 50 O kg box up aramp set at 25 ° Friction exerts a force of 73 1
What 15 the magnitude of the force she must apply in order to slide the box at a
constant velocity?
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