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Work and Energy 4

1. Physics facts: Copy the new facts into your booklet. Have all the mathematical relationships
memorized by tomorrow, including any you missed on the recent quiz.

2. Work done by the spring force oM
A block is attached to a horizontal spring with spring constant k. The
equilibrium position for the spring is at x = 0. ol T S (m)

a. The block has a displacement is from x; =2 m to x;= 6 m. Sketch vectors representing the spring
force and the displacement. What is the sign of the work done by the spring on the block, W, 45, 7
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b. The block has a displacement is from x;= -6 m to x,= 0 m. Sketch vectors representing the spring
force and the displacement. What is the sign of the work done by the spring on the block, Wsy, on ”
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¢. What is the spring force written as a vector? —EP = (" k@&As the block attached to the spring

undergoes a displacement, is the force exerted by the spring on the block constant or varyin(gz N 7
FeAar

V i . What equation is used to find the work done by a varying force? W =
WM/X] /\% “‘)

d. A person pulls the block to cause a displacement from x; to x;. Derive an expression for the work

done by the spring on the block as the block is displaced from x; to x¢. Your answer will be in terms d )Q 2

of k, x;,and x;. i AF is o bit of dusplacement alorg He ¥-ams, SO dr =

W= | Fdr

\N e r_ L(_lk?_ )((
O~ Sp 2
X L A A 7 J)(“
\N (—kx ) * AX A
SP PA A k &
)<a < < -
. / )
4 4. g 2 2 1L 2

= AN T i I X5 o - _
\/\‘gf (X l \NSP' }%)_(:F -+ E)_(L = {JZ‘. le -~ kKF J
e. Use thclcquation you derived in d. to calculate the work done by the spring during the
displacement described in a. Does the sign for the work done by the spring match your prediction? @

W = L= kgt = 5 0Bz - LU0 = 20 N Ronm
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f. Use the equation you derived in d. to calculate the work done by the spring during the ,
displacement described in b. Does the sign for the work done by the spring match your prcdlcllon‘?_GCA ‘
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3. p.258 #49 - Horizontal spring and rough surface. Show the problem-solving steps.
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4. p.258 #53F— Ice cube with spring on incline. Show the problem-solving steps.
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