2. Derivatives

5. g(x) = vad
2.1 Using the Definition of the Derivative
Use the definition of the derivative to compute the f(x) = i z
derivative of the given function. 6. 220 v 19
1. fla)=6 7. 9(x) = (20 - 5)°
2. f(t)=4-3t g flz) = (2—3z)
3 h(z) =2°
2.3 Derivatives of Other Functions
PG i L f(r) =6e"
x
— 2 flz)=2lnz—2
1 3 f(z)=1In (3:1:2)
flx) =
6 r—1
4. f(t) =In(17) + €* + sin7/2
1
=2 T T T
7. /(@) ng+\/290+3 5. f(x)=2"+3
6. f(0)=9sin6 + 10cos 6
2.2 Power Rule

7 h(t) =" —sint — cost
Compute the derivative of the given functions:

1. fl@)=T2* 50 +7
2.4 Product Rule and Quotient Rule

1 .
m(t) = 9P — =43 43t — 8 In the following problems,

2. 8 (a) use the product rule to differentiate the product.
(b) manipulate the function algebraically and use
Fla) = l the power rule to compute the derivative.
3 NZ (c) Show that the results of (a) and (b) are equal
4. flx) =22V 1 f@) = (2 +30)
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2. h(s) = (25 = 1)(s +4) 17. f(x) = cscx; fing f"(2)

Compute the derivative of the given function
3 f(x) =xsinz

2.5 Chain Rule

Compute the derivative of the following functions
4. f(z)=e€"Inz
10
1 fla) = (42° —2)
5. flz)= (32" +8zx+7) ¢
5 g(0) = (sin @ + cos 0)?
6. g(t) =4t’e’ —sintcost
2\ 3
3 flx)= (Inz + 2?)
7 f(z) = " sin(z)2?

1\2
8 /(@) = asings fing '(2) ., 9= (l’ ! ;)
In the following problems, _ gl
(a) use the quotient rule to differentiate the product. 5. fla) =
(b) manipulate the function algebraically and use
the power rule to compute the derivative. 6. 9(z) = tan(5x)
(c) Show that the results of (a) and (b) are equal
— 54 =
o 2243 , g(t)—sm(t+ )
€Tr) =
9. T
3 3 (42
his) = 2 p(t) = cos” (t* + 3t + 1
10. () 453 8 ( )
_ 2
Compute the derivative of the given function 9. f(z) =In (w )
gla) = 25T
11. r—5 10. g(r) — 4cos(7")
12. h(x) =cotz —e 1. g(t) = 152
f(z) = (162° + 242® + 3x) o1 2t +3
13. 1623 + 2422 + 3z h(t) =
12. 3t +2
sin x
rT) = ——— I2
14. /(@) cosx + 3 f($>:3 +x
13. 22
cos T x
15. = tanz 1 f@) = (2% +2)° (32 + 22)°

16. f(x) = %" tan 15. f(z) = sin(3x + 4) cos(5 — 2x)
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o) — sin(4x + 1)
16. ) (52 —9)?

17. h(t) = sin™'(2t)
18. 9(x) = tan™'(2x)

19. g(t) =sintcos™ 't

20.
51, f(x) = tan (tan™" z)
2. flx) =27 37

3. f(ﬂ?) _ esinfl(tanx)

2.6 Tangent and Normal Lines

Find the equations of the tangent and normal lines to the
graph of the function at the given point.

1 fl@)=a2" -z 0 =1
2. 9(x) =Inw 4 o =1

3. f(z) =—2cosx 3 z=7/4

4. 9(s) =€ (5" +2) 4 (0,2¢7)

7. flz) = (4x3—x)10 atz =0

g g(0) = (sinf +cosh)? 44 0 =7/2

Created by Allen Tsao (Bothell STEM Coach)

Find the x-values where the graph of the function has a
horizontal tangent line.

9. f(z)=azsinw o [-1,1]

X
0.7 @)=3 +1
Challenge Questions

11. The graph of f(x) = x* has two tangent lines that
intersect at a given point (2,0). Find the equations of
both tangent lines.

12. Find all values a such that ¥ = @/ is tangent to

theliney = v + 1

2.7 Implicit Differentiation

Compute the following derivatives using implicit
differentiation

Loat Yy =T
7 cos(z) +sin(y) =1

Y~ 10
xr

4. x*tany = 50

s (V2 42y — )" =200

sin(z) +y !
6. cos(y) +z
7 1n(x2+my+y2) =1

Find the equation of the tangent line to the graph of the
implicitly defined function at the indicated points.

8. 22/5 4 y2/5 —1
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(a) At (1,0)
(b) At (0.1, 0.281)

(0.1, 0.281)

9. (x2 +y? — 4)3 = 108y?
(a) At(0,4)

(b) At (2, —V108)
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Find the second derivative of the following implicitly
defined functions.

o2ty +y =7
12. cosx +siny = 1

Find the derivatives by using logarithmic differentiation
to find dy/dx.

13, fl@)=a%"
14, f(@) = (7" +sinz)™
15, f(z) = (Inx)™*

16. f(r) =
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