Math 1030 Workshop #4 Name: ANSWER KEY

DUE: Wednesday, July 221’1d Please turn in a paper copy and SHOW YOUR WORK!

1. Use the limit definition of the derivative to find f'(z) if
[You use should the rules we learned to double check your answer.]

(a) f(z)=32z%— bz +12

Note that f () ( ) ( T+ h ) + 12.

Also, 3(x + h)? = 3(x + h)(x + h) = 3(2® + 2zh + h?) = 32% + 6xh + 3h2.
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Answer: f'(z) =6x—5 (This is easily verified using our formulas for differentiation.)
1 1 2
0) /@)= =5 Note that f () - Ao, (z+h-22=(z+h—-2)(z+h—2) =

En

z(z+h—2)+h(z+h—2)—2(x+h—2) = 2?4+ 2h—2z+hx+h?—2h— 22— 2h+4 = 2® + 2zh+ h? — 4z — 4h +4.

1 1
iy o oy St = f@) L GEhee T o)
flo) ==, = h
1 _ (z—2)z _ 1 _ (z+h—2)z (m—g)z - (m—i;h—Q)z :
_ i @27 @9 (@=2)2 "~ (a+h—2) B R ) ) (@—2)2(z+h—2)
h—0 h h—0 h
2—2)2 — (p4+h—2)2

~ lim ((xf;)l_z()z’z;}ig?g ~ fm 2% —dr +4 — (22 +22h + h? — 4 — 4h + 4)

T h50 h RS0 h((z +h —2)%2(z — 2)?)

I M—HI A —2wh— WP+ AE+ah— A H(-20—h+4)

A0 h(z + h —2)2(x — 2)2 S0 (x4 h—2)2(z — 2)2

 (~22-0+4) . 20@-2) —2

(@4 0-222-22  (z—-2%* (z—2)3

0z —2)2 —1(2(z — 2)*(1 —2(z—2
This result can be verified using either the quotient rule: f'(x) = (2 )((x (2)(290)2 ) (1)) = (x(x 2)4> =
— -2
D or using a bit of algebra: f(z) = (z—2)72 and then the chain rule: f'(z) = (=2)(z—2)73(1) = @27
Anyway we go about it we find that. ..
Answer: f'(z) = —2
(z —2)°

2. Find the equation of the line tangent to the graph of y = f(x) at x = x¢ if...
(a) f(x) = 3.’,C2 - 51. + 12 and Ty = -1

To find the equation of the tangent line we need a point and a slope. We get the point by plugging zo = —1 into
f(z) and we get our slope by plugging o = —1 into f'(x).

First, f(—1) =3(-1)2 = 5(—1) + 12 =3 + 5 + 12 = 20. So our line passes through the point (z,y) = (-1, 20).
Next, f'(z) = 62 — 5 so f/(—1) = 6(—1) — 5 = —11. So our line has slope m = —11.



Finally, using point-slope we get y — 20 = —11(x — (—1)) so y — 20 = —11(x + 1) and so y = —11z — 11 4+ 20 and
thus. ..

Answer: The equation of the tangent line is |y = —11x 4+ 9 |.

fl@) = ﬁ and zo = 3

To find the equation of the tangent line we need a point and a slope. We get the point by plugging zy = 3 into
f(x) and we get our slope by plugging xg = 3 into f'(x).
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First, f(3) = G- =0 = 1. So our line passes through the point (z,y) = (3,1).
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Next, f'(z) = @—27 so f'(3) = B-27 =15 = —2. So our line has slope m = —2.

Finally, using point-slope we get y —1 = —2(z — 3) so y — 1 = —22 + 6 and thus. ..

Answer: The equation of the tangent line is |y = —2x + 7|

3. Compute the derivative of each of the following functions. Please simplify your answers.

(a)

11
y:\S/E+31n(x)+7em—ﬁ—5x+123

First some algebra: y = /5 + 31In(x) 4 7e® — 11270 — 5z 4+ 123.
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Notes: The derivative of each term follows from either a basic formula or the power rule.
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Notes: Use the product rule with first part e=** and second part In(z). We use the chain rule when differentiating

1
e~ % with outside function eBM*H and inside function —4z. The second term was: e~** . = which we multiplied
x
together in the final answer.
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Notes: Use the quotient rule. Also, we need the product rule to help take the derivative of xe®. The rest is algebra.

y = (1n(3a: +1)+ 55) .
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Notes: Use the chain rule (specifically the “generalized power rule”) with outside function BLAH' and inside
function In(3z + 1) 4+ 55. To differentiate In(3x 4+ 1) we need the chain rule again. This time In(BLAH) is our
outside function and 3z + 1 is our inside function.
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First some algebra: y = In (4(3@54—10)362””) —In (ﬁ (x—8)10) = In(4)+In(z°+10)3+In(e2*)—In (xl/Q) —In(z—8)1°
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Notes: The derivative of In(4) is 0 since In(4) is a constant (it has no #’s in it!). 31In(z® 4 10) can be differentiated
using the chain rule. The same is true of —101n(z — 8).



