Physics 1408-002
Principles of Physics

Lecture 12

— Chapter 7 & 8§ —
February 19, 2009

Announcement I

Lecture note is on the web

Handout (6 slides/page)
http://highenergy.phys.ttu.edu/~zlee/1408/
**% (Clazz attendance 1z stronglhy encouraged and will be
taken randomby. Alzo 1t will be uzed for extra credits.

HW Assionment #5 will be placed on
MateringPHY SICS today, and is due by
11:59pm on Wendseday, 2/25

Announcement II

SI session by
Reginald Tuvilla

51 sessions will be at the following times
and location.

Monday 4:30 - 6:00pm - Holden Hall 106
Thursday 4:00 - 5:30pm - Holden Hall 106

Chapter 7

Work & Energy

* Work Done (7) by a Constant Force

* Scalar Product of Two Vectors — Alath.

* Work Done by a Varyving Force

» Kinetic Energy and the Work-Energy Principle

7-1 Work Done by a Constant Force

The work done by a constant force iz defined a:z the
diztance moved multiplied by the component of the
force in the direction of dizplacement:

W Fd cos il

where 3 is the angle between the force a
ke dizplacement vectors
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7-2 Scalar Product of Two Vectors
Definition of the scalar, or dot, product:

A‘B = ABcos#

Therefore, we can write:

W = F-d = Fdcosi,




7-3 Work Done by a Varying Force

In the limit that the piecez become mfinitesimally
narrow, the work iz the area under the curve:
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Work = Area under Fcos8 curve

7-3 Work Done by a Varving Force
Work done by a spring force:
F By J| g The force exerted by a zpring

iz given by:
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it * Thig is called Hooke's Law
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7-3 Work Done by a Varying Force

Plot of F vs. x. Work

done is equal to the
- shaded area.
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Work dome to stretch a spring a distance x equals the triangular area
under the curve F = ko The area of a triangle 1= 32 x baze x altiinde,

s0 W= t{x)la) = 4 It

7-4 Kinetic Energy and the Work-Energy Principle
—vd - v =dafxy) = Jadx
— multiply by 25m: v - e = mafx
—But F=mza Yoy - Yomw® = FAx
— Vv - Yomey? =FAx = W, = =nus — 2mu.

* We define Kinetic Fnergy ;- _ 1, >
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7-4 Kinetic Energy and the Work-Energy
Principle
Thiz means that the work done 1z equal to the change
in the kinetic energy:

W, = AK = smms — smuq.

* |If the net work is positive, the kinetic energy
increases.

* If the net work is negative, the kinetic energy
decreases.

Example 7-7: Kinetic energy and work done
on a bazeball.

A 145-g bazeball iz thrown zo that 1t acquires
a speed of 15 m/=,

(a) What 1z itz kinetic energy?
(b) What waz the net work done on the ball
to make it reach thiz zpeed, if it started

from rest?
SOLUTHOM (4} The kinelic enerpw ol 1he ball aler the o s
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Example 7-8: Work on a car, to mcrease its
kinetic energy.

How mmuch net work iz required to accelerate a
1000-kg car from 20 m/'s to 30 m/z7
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SOLUTION The mel work naecdad ia cgesl 1o the insrcase in Linglic cncrgy
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The net work is the increase in kinetic energy, 2.5 x 102 J.

Example 7-9: Work to ztop a car.

A car traveling #0km'bh can brake to a stop within a dstance of 20
m_ If the car iz going twice as fast 120 km'bh what i its stopping
distance? Assume the maximum braking force B approximately
independent of speed.
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) it = 5
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_ _ ) ) increases as the square of
Fd = Ak = Jmt =y the speed (as does the
- i s force needed to stop), so
it will take 80 m.

Example 7-10: A compressed sprinz.
A borizontal spring bas spring constant k=360 N'm_

(a} How much work i= required to compress it from its
uscompressed length (x = 0) tox = 11.0 cm?

Example 7-10: A compreszed spring.

A horizontal spring has spring constant & = 260 N'm.

(b} If a 1.35-kg block i= placed against the spring and the
spring i released, what will be the speed of the block

when it separate: from the spring at x = 07 Ignore
friction
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Example 7-10: A compres=sed spring. Definition of Work
A borizontal spring has spring constant k= 360 N/m. -
(c) Repeat part (b) but assume that the block is moving W=J'F_;ir
on & table and that some lond of constant drag force F =
T0 N iz acting to slow it down, such as friction {or . .
Al pilerne uiy W= IFx dx Une Dimension

Fay Wy Fyx (7 N0 10 m) 77) —

W=FsAr Constant Force
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