LAB Week 7

MATH 130 Section 2
March 7, 2019

Covering Sections 3.1-3.4 Your Name (Print): _ANSWER WENY
1. Given the graph of y = f(x), sketch the graph of f'(z) below.
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(a) Using the definition of the derivative, find a formula for f'(z) if f(z)
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(b) Find the equations of the tangent lines to the curve f that are parallel to the line Y- Tx—4=0.
pasallel do y = FX +H means has the same s\oPe m= 7
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£lx) = =3 D F=FGEAY D (34" =
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q , Tanogent lines: :
R (y+Q) = F (x-H)
3. Evaluate il—+m1 x31—_ '

(Hmt Does this look familiar?) Justify your anwer cleaily!
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4. Differentiate the following functions and simplify your answers. Explain through work or words.
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5. Let f(z) be a differentiable function. Consider the function g(z) = zf(z)-

(a) Use the limit definition of the derivative to find the derivative of the function g(z) = zf(z). Do not use the
product rule.
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(b) Where did you use the fact that f is continuous? How do )}6u know that f is continuous?

We veed the Fact that ¥ i;'s: cowtinuous o sy Mot lim Flxrh) =Sx),

h—r0
ie. o6 we could :\us—\- P\"% W O Fer h.
(c) Check your answer using the product rule for derivatives.
\
3()0 = x- ¥ + FOO A
= x 8 + TV
6. A particle moves along a straight line so that its position is s(t) = 3 — 9t% + 15t, where ¢ is measured in seconds and s
in meters.

(a) Determine the velocity and acceleration (the rate of change in velocity).

() = 3 - 18t + 15
alt) = bt - 1D

(b) When is the particle at rest?
The pactide is at rest when v(#) =0.

aLA_ 18t +15 =D =S 3G -t +5)=0 =y 3 (-5 XE-1) =0
Thos the parbicle. s at rest when £=5 adt=b.

(c) When is there no acceleration?

There. 6 no aceelerabion when alt) =0.
k=18 =0 = 6 (£-3) =0

Thes Heere s No accelervation wWhen E=3.
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7. (a) Turn to page 164 in your textbook. Check out how we can use the Product Rule to prove the Quotient Rule! Isn’t
that neat! Write down the proof here and ask if you have any questions for any of the steps. Fill in details to explain
anywhere the book leaves out explanations.

#* See pa:&e ¥ % !

3 — 62 4 8t

{b) Find the derivative of h(t) = 3

using the Quotient Rule.

Ry = ab -4 , €3

13 —6t2 + 8t

(c) Find the derivative of h(t) = withOUT using the Quo@ient Rule. Which way do you prefer?
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8. Find two functions f(z) and g(z) for each functidn h(z) be;low, such thati h(z) ~ (f og)(z) and neither f nor g is trivial
(i.e. neither f(x) nor g(z) is just z). . ‘ . . 0, ’

(a) h(z) = sin 3z : ¢ ,

%Oﬂ = 3
(b) h{z) = sec’
L) = x*

%éﬂ = seax

3(2+h)2—-5-7
h

9. The limit lim represents the derivative of a function f at a number a. Determine f(z) and the value
h—0

of a.

L0 = 32 -5

a = &



10. There are two tangent lines to the curve y = 4x — 2?2 that pass through (2,5). Find an equation for each of the lines.

Ym L

y= oAx+l

11. Given the graph of y = f(z), sketch the graph of f'(z) below.
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12. Let f(x) = 40/z—z. Find the all points on the graph of f at which the tangent line is parallel to the line 3z —2y = —10.

(M, 256)



