MATH 122 DERIVATIVES I1

Use the chain rule to find the derivative of each of the following functions. Remember your exponent
and logarithmic laws, these will help you.

d

Chain Rule | —
dt

(f(g(2))) = g'(t) - [ (9())

In words, we differentiate the “big function” with respect to the independent variable, then plug in the “small function”
and then multiply the result by the derivative of the “small function”

Example 1:
Find the derivative of y = (¢ + 1)%.

Observe that if f(t) = t* and g(t) =t + 1, then y = f(g(t)). So then,

f) =tt = f'(t) = 4> = ['(g(t)) = 4g(t)> = 4(t + 1)°
gt)=t+1=4'(t) =1

So then ¢/ = ¢'(t)f'(g(t)) = 1-4(t +1)3 = 4(t + 1)3.
Example 2:

Find the derivative of y = e 6.

Observe that if f(z) = e” and g(z) = —6x, then y = f(g(x)). So then,

flx)=e" = f'(z) =" = f'(g(x)) = 9O = =6
g(r) = =6z = ¢'(z) = —6

So then ' = ¢'(x) f'(g(x)) = (—6) - 7% = —6e 2.
Example 3:

Find the derivative of w = 5(2z + 3)2.

Observe that if f(z) = 522 and g(z) = 2z + 3, then w = f(g(2)). So then,

f(z) =522 = f'(2) = 102 = f'(9(2)) = 10g(z) = 10(22 + 3)
9(2) =224+3=¢'(2) =2

So then w' = ¢'(2)f'(9(2)) = 2-10(2z + 3) = 20(2z + 3).

1. f(z) = (x+1)% 10. C =12(3¢®> - 5)3 19. f(z) = In(In(z))

2. g(z) = (422 +1)7 11 w = e 3 20. f(z) = (In(z))®

3. w=(t*+1)1 12. y = Beditl 21. y =5+ In(3t +2)
4. R= (¢ +1)* 13. y = In(5t + 1) 22. y = (5+ )2

5. w= (57— 6)° 14, w=evs 23. y =5z + In(z + 2)
6. f(x)= (2 +22)~" 15. f(t) = In(t2 + 1) 2. y=+/e* 1

7.y =12 — 322 + 2¢3° 16. f(z) =In(1 — z) 25. P = (1+1n(2))*®
8. y=vVs3+1 17. f(z) =1In(e” +1) 26. f(t) = (e +e)7?
9. f(z) =665 + e 18. f(z) =In(1 — ™) 27. flz) =2+ Vx
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Answers
1. f'(x) = 99(x + 1)
2. ¢'(x) = 56x(42% + 1)°
3. w' = 200t(t? +1)%
4. R =8q(¢*> +1)*

5. w' = 15(5r — 6)2

y = —6x + 6e3

y/ — %82(33 4 1)71/2

© N>

9. f'(a) = 3065 — 2ae"

f/(x) = —90(3x2 +2x)(m3+x2)791

10.
11.
12.
13.

14.
15.
16.

17.

18.

¢’ = 2164(3¢* - 5)?

w' = —6te3t"
y' = 25ePtHL

y = 5til

w = %5*1/26\/5
fit) = t224t-1
Fle) = o

19.
20.
21.
22.
23.
24.
25.
26.
27.

f'(@) = s

f(z) = 3(In(z))2

U

Yy =2e"(5+e")

Y =5+ 5

y' = lem(e” +1)71/2
P'=L(1+n(z)"1?

() =—(et —e ") (et + e 1) 72
() = ix—1/2(2 +a) 12

The End.



