Period 1, May 7, 2025

Giventhat3x — tany = 4, what isg—f interms of y ?
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Let f be the function defined by f(z) = /z . What is the approximation for f (10) found by using the line tangent to the graph of f at the point (8, 2)?
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Which of the following expressions give the area enclosed by the graphs?
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The graphs of the function g and the line y = x are shown in the figure
above. The graphs intersect at the points (0, 0), (1, 1), and (2, 2).
-_—

(&) 1rony
I11 only

(© 1androny

(D) })va IIT only :

For time t > 1, the position of a particle moving along the x-axis is given by p(t) = v/t — 2. Atwhat time tin the interval 1 < t < 16 is the instantaneous
velocity of the particle equal to the average velocity of the particle over the interval /4 N
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If g(0) = 1, whatis g (3)?
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Graph of g’

The graph of ¢, the first derivative of the function g, consists of a semicircle (-h“"je ih; [K)

of radius 2 and two line segments, as shown in the figure above. — —
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Let fbe the function given by f (z) = z* — 62* — 15z. What isthcn the interval [0, 6] ?
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Which of the following is a solution to the differential equationy/! — 4y = 07?
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The positive variables p and ¢ change with respect to time t. The

At the instant when 'l‘T’t’ = 41 and ¢ = 15 what is the value of %
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Using the substitutionu = = + 1 /

dx is equivalent to
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In which of the following steps does an error first appear?

A student attempts to solve the differential equation :f—: = .LL/3 with the

initial condition thaty = 2whenz = 0. The steps of the student's
solution are shown below. % X N, J)(
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A particle moves along the x-axis so that at any time t, t > 0, its accelerationis a (t) = — 4 sin(2t) . If the velocity of the particleatt = 0is v (0) = 7 and
its positionatt = 0is x(0) = 0, then its position at time tis x (t) = T
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5. During a chemical reaction, the function y = f(r) models the amount of a substance present, in grams, at
time ¢ seconds. At the start of the reaction (¢t = 0), there are 10 grams of the substance present. The function

dv
v = f(t) satisfies the differential equation 7: = —0.02)*2.

(a) Use the line tangent to the graph of y = f(¢) at t = 0 to approximate the amount of the substance
remaining at time ¢ = 2 seconds.

(b) Using the given differential equation, determine whether the graph of f could resemble the following
graph. Give a reason for your answer.
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(c) Find an expression for y = f(t) by solving the differential equation E = —0.02_\»2 with the initial

condition f(0) = 10.



(d) Determine whether the amount of the substance is changing at an increasing or a decreasing rate. Explain

your reasoning.

11. A ladder 10 meters long is leaning against a vertical wall with its other end on the ground. The
top end of the ladder is sliding down the wall. When the top end is 6 meters from the ground it
is sliding down at 2 m/sec. How fast is the bottom moving away from the wall at this instant?
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8. A boat is being pulled into a dock by attached to it and passing through a pulley on the dock,
positioned 6 meters higher than the boat. If the rope is being pulled in at a rate of 3 meters/sec,

how fast is the boat approaching the dock when it is 8 meters ﬁ%? (
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10. A water tank has the shape of an inverted right-circular cone, with radius at the top 15 meters

and depth 12 meters.

Water is flowing into the tank at the rate of 2 cubic r minute.

How fast is the depth of water in the tank increasing at the instant when the depth is 8 meters?
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1. Find the volume of the solid generated by revolving the area bounded by the following
about the x-axis using the disk/washer and shell methods.
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3. Find thé volume of‘the solfd generated by revolving the area bounded by the following
about/the line y = —1 using the disk/washer and shell methods.
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