Tutorial 3 (Chapter 3)

Thomas' Calculus 11th edition

EXERCISES 3.1

Finding Derivative Functions and Values
Using the definition, calculate the derivatives of the functions. Then find the values of the derivatives as specified.
[image: image1.png]6. r(s) = V2s + 1: (0, (1), r'(1/2)




Find the indicated derivatives.
[image: image2.png]



[image: image3.png]



Slopes and Tangent Lines
Differentiate the functions. Then find an equation of the tangent line at the indicated point on the graph of the function.
[image: image4.png]18. w=g(z) =1+ V4 (zow) = (3,2)




Find the values of the derivative.
[image: image5.png]



Differentiability and Continuity on an Interval

The figure below shows the graph of a function over a closed interval D. At what domain points does the function appear to be 

a. differentiable?

b. continuous but not differentiable?

c. neither [image: image6.png]


continuous nor differentiable?

EXERCISES 3.2

Derivative Calculations
Find the derivatives of the functions 
[image: image7.png]



[image: image8.png]et D +2)
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Find the first and second derivatives.
[image: image9.png]



Using Numerical Values
[image: image10.png]39. Suppose u and v are functions of x that are differentiable at x = 0
and that

u(0) =5, u'(0)=-3, v(0)=-1, v'(0)=2.

Find the values of the following derivatives at x = 0.
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Slopes and Tangents
[image: image11.png]41. a.

b.

Normal to a curve  Find an equation for the line perpendicular
to the tangent to the curve y = x* — 4x + 1 at the point (2, 1).

Smallest slope  What is the smallest slope on the curve? At
what point on the curve does the curve have this slope?

. Tangents having specified slope Find equations for the

tangents to the curve at the points where the slope of the
curve is 8.




EXERCISES 3.3

Motion Along a Coordinate Line

[image: image12.png]7. Particle motion At time ¢, the position of a body moving along
the s-axis is s = > — 6> + 9rm.

a. Find the body’s acceleration each time the velocity is zero.
b. Find the body’s speed each time the acceleration is zero.

c. Find the total distance traveled by the body from ¢t = 0 to
r=2.




Free-Fall Applications
[image: image13.png]> <
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FIGURE 3.21 The graphs for Exercise 21.




Conclusions About Motion from Graphs
[image: image14.png]find dy/dx



[image: image15.png]5. y = (secx + tanx)(secx — tanx)




[image: image16.png]2

11. y = x“sinx + 2xcosx — 2sinx




EXERCISES 3.4

Derivatives
[image: image17.png]25. Find y” if

a. y = cscx.




[image: image18.png]29. vy

secx, —mw/2 <x<m/2
—7/3, /4




[image: image19.png]39. lim sin !
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[image: image20.png]In Exercises 9-18, write the function in the form y = f(u) and
u = g(x).Then find dy/dx as a function of x.




Tangent Lines
Graph the curves over the given intervals, together with their tangents at the given values of x. Label each curve and tangent with its equation.
[image: image21.png]



Trigonometric Limits
Find the limits
[image: image22.png]Find the derivatives of the functions




EXERCISES 3.5
Derivative Calculations
[image: image23.png]26. y = %sin_sx - %cos3x



[image: image24.png]



[image: image25.png]94. x =sec’t— 1, y=tant, t= —m/4




[image: image26.png]Find dy/dx




Second Derivatives
Find y''
[image: image27.png]13. y = sin[(27 + 5)727)




[image: image28.png]Use implicit differentiation to find dy/dx




Finding Numerical Values of Derivatives

[image: image29.png]19
L xy +xy?=6




Tangents to Parametrized Curves
[image: image30.png]In Exercises 37-42, use implicit differentiation to find dy/dx and then
d?y/dx*.




EXERCISES 3.6 

Derivatives of Rational Powers
[image: image31.png]41. 2\Vy=x—y




[image: image32.png]63. x> —2x +212=4, 292 —3t2=4, =2




Differentiating Implicitly
[image: image33.png]find the linearization L(x) of f(x) at x = a.




[image: image34.png]4. f(x)

Vx,

a= —8




Second Derivatives
[image: image35.png]5. f(x) =x2+2x, x=0.1



[image: image36.png]11. f(x) = sinx at (a)x =0, (b)x=m




Slopes, Tangents, and Normals

Verify that the given point is on the curve and find

the lines that are (a) tangent and (b) normal to the curve at the given point.
[image: image37.png]The Approximation (1 + x)* ~ 1 + kx




Implicitly Defined Parametrizations

[image: image38.png]17. Faster than a calculator Use the approximation (1 + x)*~
1 + kx to estimate the following.

a. (1.0002)*° b. V1.009




EXERCISES 3.7

20. A growing raindrop Suppose that a drop of mist is a perfect sphere and that, through condensation, the drop picks up moisture at a rate proportional to its surface area. Show that under these circumstances the drop’s

[image: image39.png]2 1)
= sec (x
y =
28.




EXERCISES 3.8

Finding Linearizations

[image: image40.png]3. f(x) =x*+2x, xo=1, dx=0.1



[image: image41.png]> <
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Linearization for Approximation
You want linearizations that will replace the functions in the following over intervals that include the given points x0. To make your subsequent work as simple as possible, you want to center each linearization not at x0 but at a nearby integer x = a at which the given function and its derivative are easy to evaluate. What linearization do

you use in each case?
[image: image42.png]10. Lunar projectile motion A rock thrown vertically upward
from the surface of the moon at a velocity of 24 m/sec (about 86
km/h) reaches a height of s = 24r — 0.8¢* meters in ¢ sec.

a. Find the rock’s velocity and acceleration at time ¢. (The accel-
eration in this case is the acceleration of gravity on the moon.)

b. How long does it take the rock to reach its highest point?
c. How high does the rock go?

d. How long does it take the rock to reach half its maximum
height?

e. How long is the rock aloft?




Linearizing Trigonometric Functions
Find the linearization of ƒ at x = a. 
[image: image43.png]35. Find all points on the curve y = tanx, —7/2 < x < /2, where
the tangent line is parallel to the line y = 2x. Sketch the curve
and tangent(s) together, labeling each with its equation.




[image: image44.png]27. Draining a tank It takes 12 hours to drain a storage tank by
opening the valve at the bottom. The depth y of fluid in the tank ¢
hours after the valve is opened is given by the formula

)2
y=6<1—ﬁ> m.

a. Find the rate dy/dr (m/h) at which the tank is draining at time 7.

b. When is the fluid level in the tank falling fastest? Slowest?
What are the values of dy/dt at these times?




[image: image45.png]45. y2 + x> =y* —2x at (—2,1)and (-2, —1)




Derivatives in Differential Form
Find dy.
[image: image46.png]12. Changing dimensions in a rectangular box Suppose that the
edge lengths x, y, and z of a closed rectangular box are changing
at the following rates:

dx _ @ _ dz _
o= 1 m/sec, i 2 m/sec, ” 1 m/sec.




Approximation Error
The  function ƒ(x) changes value when x changes

from x0 to x0  + dx . Find
[image: image47.png]61. Find ds/dr when 0 = 37/2if s = cosf and d0/dt = 5.




[image: image48.png]19. A draining hemispherical reservoir Water is flowing at the rate
of 6 m*/min from a reservoir shaped like a hemispherical bow! of
radius 13 m, shown here in profile. Answer the following ques-
tions, given that the volume of water in a hemispherical bowl of ra-
dius Ris V = (m/3)y%(3R — y) when the water is y meters deep.

Center of sphere
/
13

\ Water level [





