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The University of British Columbia Midterm 1
Physics 101, Section 102 - Oct 15, 2004 Javed Iqbal

No books or notes permitted. Graphical caleulators sre allowed, but formulae may not be
stored . Do all four questions.

 Formulae and data:, Av=const, P+ 1/3pv + pgh=const  F= kx|

x(t) = Acos(at + ¢), V()= -wAsin(et+4¢),  al) =- @®x(t) ,
mass-spring system: o = (kfm)“z, pendulum; & = (g/L)"z, T=2n/0, K=12mV, . U=12k,
Q=(Pr-P)m’/8nL,  1atm=1.01x10° N/m?, water density = 1000 kg/im’, g = 9.81m/s*

Problem 1.

A pipe of cross-sectional area A is joined to a lower pipe of cross-sectional area A/2. The entire
pipe is full of liquid with density p, and the left end of the pipe is at an atmospheric pressure P,
A small open tube extends upwards from the lower pipe. Find the height h; of the liquid in the
small tube when: o

{a) the right end of the lower pipe is closed, so that the liquid - 4
is in a hydrostatic equilibrium. (2 points)
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(b) when the right end is open and the liquid flows with sl?eed vin thé upper pipe. (4 points)
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’Pro‘blem 2

Consider an object floating in a container of water. If the container is placed in an elevator
that accelerates upward

- 1. more of the object is below water, <\ c“‘%e s ,G{ec)rw ¢ cb 3 ecr&
y (] ~{
2. less of the object is below water. Yo the D\{f L 4 Ahe Rajet
@there is no difference.

4. There is not sufficient information to answer this question.

{Circle only one answer, multiply selected answers will not be given any marks)
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Problem 3

The position vs. time graph of a particle is shown in the figure. Determine

. (a) the angular frequency of the motion. (1 point) o
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) (b) the phase constant ¢ of the motion. (2 points) é‘___s , "2
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(c) the velocity of the particle at ¢ = 1.0 s (3 points)
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Problem 4
7 A 0.10 kg ball, attached to a spring with spring constant 2.5 N/m, oscillates horizontally on a
~ frictionless surface. When the ball is 0.05m from the equilibrium position its velocity is 0.2 m/s

(=) What is the total energy of the ball-spring system? (2 points)
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(b) What is the amplitude of oscillations? (2 points)
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() What is tho speed of the balt when it is at x = 0.06 m from the equilibrium point? (2 points)
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