CALCULUS

Derivatives. Product and Chain Rules

1. Use the Power and Chain Rules to differentiate.

f(x) = /(=3 + 2z — 323)(—2z + 222)

2. Use the Power and Chain Rules to differentiate.

f(z) = /(=342 — 222)(—1 + 2z + 322 + 223)

3. Use the Power and Chain Rules to differentiate.

f(z) = /(34 3z — 222)(2 — 22 — 322 + 23)

4. Use the Power and Chain Rules to differentiate.

f(z) = \/(3 — 222 — 23)(—3 + 322)

5. Use the Power and Chain Rules to differentiate.

flz) = /(=2 = 32%)(~22?)

6. Use the Power and Chain Rules to differentiate.

f(x) = /(=34 z — 322)(=2 + = + 222)

7. Use the Power and Chain Rules to differentiate.

f(x) =(2 — 2 — 322 + 323)(—1 — 22 + 23)

8. Use the Power and Chain Rules to differentiate.

fl@) = V(@B =2z +a2)(-1 4z +a?)

9. Use the Power and Chain Rules to differentiate.

f(x) = /(-2 — 3z — 222 4 223)(—2 + 222)

10. Use the Power and Chain Rules to differentiate. Simplify the answer.

f(x) = /(=34 2z +323)(3 — 2 — 222 + 23)

(2 + 22 -2 —g)gre+2g+e-) e

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.

Simplify the answer.
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CALCULUS Derivatives. Product and Chain Rules

Solutions:

1. f/(z) = %\/(73 +2z = 32%)(=22 +22%)  » Apply: % T = 2@ f(@)

B %[(—3+2x — 323) (=27 + 22?)] o d B d d
SRl e el o) = 1) 0(0) o) 40

o (=34 22 — 32%) L (—22 + 22%) + (—22 + 22%) £ (-3 + 22 — 32?) Cd
fe) = 24/(=3 + 22 — 323)(—2x + 222) > Apply: dx (2") = na

(=3 + 2z — 323)(—2 + 4z) + (—2z + 22%)(2 — 92?)
2¢/(=3 + 22 — 323)(—2x + 222)

6 — 20z + 1222 + 2423 — 302*

V(=3 + 2z — 323)(—27 + 222)

fiz) =

» Expand and simplify:

f'z) =

d d £+
2. fl(z) = a\/(—3+x—2x2)(—1+2x+3x2+2x3) » Apply: o f(z) =

(=342 —22%) (=1 + 2z + 327 + 22°)]
© 2/(=3+ 2 —22%)(—1 + 2z + 322 + 227)
(=3 + 2 —22%) L (14224322 + 223) + (=14 22 + 32 + 22°) L (-3 + z — 22?)

d
() = » Apply: —(z") =
f@) 2¢/(=3 +x — 222)(—1 + 27 + 322 + 223) PPYY dx( )

> Apply: = [f()g(a)] = f()+-g(x) + gla) o f(2)

nxnfl

- —22°)(2 )4 (=142 24 22%)(1—4
f(z) = (3o 20)@2 160t 6r) 4 (71420 + 307+ 207)( 2) » Expand and simplify:
2¢/(=3 +x — 222)(—1 + 2z + 322 + 223)

—7— 10z — 2122 — 1622 — 20x*

!
xTr) =
f@ V(=3 +z —222)(—1 + 2z + 322 + 223)
3. fl(z) = i\/(3+3x721:2)(2—2:1:73:172Jr:r3) » Apply: 4 flz) = iz /(2)
’ dz dx 2/ f(z)
d 2 2 3
L3+ 3z —22%)(2 — 22 — 32% + 29)] d d d
= » Apply: —[f(x)g(x)] = f(zx)—g(x) + g(x)— f(x
2 /BT =22 =2 — 3t £ 2 pply: - [f(2)g(@)] = f(z)3-9(2) + g(2) T f(2)
o) = 343z —22?)L (2 -2z — 322 +23) + (2 — 20 — 32% + 2°) £ (34 32 — 22?) > Apply: i(xn):
2¢/(3 + 3z — 222)(2 — 2z — 322 + 23) dx
na" 1
—22%) (-2 - H+(2-20-322+2%(3 -4
fl(x) = (8 + 3z — 227)( 6o +327%) +( 2327+ 2°)(3 - 4z) » Expand and simplify:
2/(3 + 3z — 222)(2 — 22 — 322 + 23)
—38z — 622 + 362° — 102+
f(@) =

V(3 + 3z —222)(2 — 2z — 322 + 23)

d < »
L) = VB2 (88 e Ay V() = o

(83— 227 — 2%)(—3 4 322)]

B 2¢/(3 — 222 — 23)(—3 + 322)

(3 —222 — 2%) L (=34 322) + (-3 + 32%) L (3 — 227 — 27)
2¢/(3 — 222 — 23)(—3 + 322)

> Apply: < [()g(a)] = f()<-g(@) + gla) 5 f(o)

fiz) =
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CALCULUS Derivatives. Product and Chain Rules
) = (3 — 222 — 23)(62) + (=3 + 322)(—4x — 32?)
2¢/(3 — 222 — 23)(—3 + 322)
30x + 922 — 2423 — 1524
V(3 =222 — 23) (=3 + 322)

» Expand and simplify:

f'z) =

5. f'(x) = %\/(—2 — 3x2)(—222) » Apply: 4

dz 2/f(@)
_ dal(=2 — 32%)(~227)]
2\/ —2 — 322)(—22?)

> Apply: < [7(@)g(a)] = f(x) = g(a) + glo) - (z)

o (23 (27 (2 (2~ 3 R
=)= 2/(—2 - 322)(_22?) > Apply: 3o (a") =

o (22— 30%) (—dr) + (~20%)(~6a) R

fl(z) = 2\/ 3 (2)) » Expand and simplify:

Fla) = 8z + 243

V(=2 — 322)(—222)

6 f/(x)_i\/(—3+x—3x2)(—2—|—x+2x2) > Apply: im_m
’ _dx pply: dz —2 f

A3 42— 322)(—2 + x + 222
SIS  e ely e] = 1) o)+ 0(0) 1 T)

(=3+z—32Y) L (-2+2+22%) + (-2 +2+22) L (=342 — 32?)

d
"(z) = » Apply: — (2") = nz" !
f) 2v/(=3 + 1z — 322) (-2 + z + 222) PPLY dx( ) .
2 2
_ _ _ 1—
f’(x):( 3tz -3 )(A+4z) 4 (Z2+2+20)(1 — 6z) » Expand and simplify:
2/(=3 +z — 322)(-2 + z + 222)
—5 + 22 — 322 — 2423
fa) =
V(=3 + 2 —322) (=2 + x + 222)
iy = & — 3,2 3 (—1 _ 3 _ ()
7‘f(x)7dm\/(2 x — 322 4 323)(—1 — 2z + 23) >Apply \/ f(z) = \/7

B %[(2—33—31‘2—|—3x3)(—1—2x+x3)] cd B d d
- e > el L) = S0 )+ ) S
(2 —x— 322 +3z) —(—1—2z+2%) + (71—2x+x3)%(27x—3:c2+39:3)

2\/ —x — 322 +323)(—1 — 2z + z3)

Fla) = > Apply: %(w") _

2.2 3\(_ 2 1 3V 1 _ 2
f’(x)=(2 x —3x* 4+ 32°) (=2 + 32*) + (-1 — 2z + 2°)(—1 — 62 + 9z°) > Expand and simplify:
2¢/(2 — 2 — 322 + 323) (=1 — 22 + 23)
—3 + 10z + 1522 — 2823 — 15x* + 182°

- V(@2 =2 — 322 + 323)(—1 — 22 + 23)

S @)= S E T rara?) > Apply \/f(fc>— ’

_ L3 =22 +22) (-1 + 2 + 2?)]
B 2y/(3 =22 + 22)(—1 + z + 22)

> Apply: L [f(r)g()] = f(x)digm ¥ g(w)diﬂx)
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CALCULUS Derivatives. Product and Chain Rules

3-2 1 1 3-2 2
f’(x)—( rh )i (Lt et o) + (Lt ad ) z+a7) » Apply: i(gc"):nac"_l
2y/(3 — 2z + 22)(—1 + x + 2?) dz
-2 H(1+2 -1 H(—2+42
f(x) = B=2e4a")I+22) + (C1 42 +27)(=2+2) » Expand and simplify:
2y/(3 =2z + 22)(—1 + z + 22)
, 5— 322 + 4a
f(@) =
V(B =2z +22) (=1 +z + 22)
9. f'(z \/ —2 — 3z — 222 + 223)(—2 + 222) » Apply: 4 flx)= dx ()
" dx 2\ f

_ L(—2 - 3z — 222 + 22%) (-2 + 22?))]
2¢/(=2 — 3z — 222 + 223) (-2 + 222)
(-2 =3z — 222 4+ 223) L (=2 + 222) + (-2 4 222) L (-2 — 3z — 22% + 227)

> Apply: <= [/(2)g(x)] = f<x>d%g<x> : g(x)difu)

T

/ c 4 ny
fa) = 9 /(—2 — Bz — 222 + 229)(—2 + 222) > Apply: o (") =
nxnfl

vy (=2 =3z —22% + 22%)(4z) + (—2 + 22?)(—3 — 4 + 62?) e
f(z) = 2\/(_2 v 227 1 202 1 207) » Expand and simplify:
f’(:lc) _ 6 — 3022 — 1623 + 202*

/(2 =3z — 222 + 225)(—2 + 227)
3 2 1 .3 d dda: ( )
10. f'(= —\/ —3 4+ 2x 4 323)(3 — x — 222 + 23) >Apply:£ flx) = NID]
d 3 2, .3
 qel(=3422+32°)(3 — x — 22° + 27)] 4 B d
RN/ P v v e o > Apply: —[f(2)g(x)] = f(2) —g(x) +g(z) T f(2)

(=3+20+32%)L(3—2—227+2%)+ (3— 2 — 222+ 2%) L (-3 + 2z + 323) d, ,

f'(x) = d > Apply: — (") =
2¢/(—=3 + 22 + 323)(3 — v — 222 + 23) dx

TLiEn_l

_ 2 3 —1—-4 2 _ ) 2 3 2 2
fl(x) = (=34 2z + 327)( rH3)+B-w—2e —l—x )2+ 927) » Expand and simplify:

2¢/(=3 + 22 + 323)(3 — v — 222 + 23)

) = 9 + 8z + 627 — 42° — 302" + 182°

V(=3 42z +323)(3 — z — 222 + 23)
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