CALCULUS

Derivatives. Power, Product and Chain Rules (IIT)

1. Use the Chain Rule to differentiate. Simplify the answer.

flz) = (-2 —z+ 2%V -1+ 2z — 222

2. Use the Chain Rule to differentiate. Simplify the answer.

flx)=(2—z+22%)V 1 -2+ a2

3. Use the Chain Rule to differentiate. Simplify the answer.

f(z) = (=24 z + 22%)53/ —22 + 222

4. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (=2 + 2z + 222)° ¥z

5. Use the Chain Rule to differentiate. Simplify the answer.

f(x) = (=24 22 — )Y/ —1+ 2z — 222

6. Use the Chain Rule to differentiate. Simplify the answer.

flz) = (=14z —22%)5v/2 — 2 — 222

7. Use the Chain Rule to differentiate. Simplify the answer.

flz) = (24 2z +222)*V1 + 2

8. Use the Chain Rule to differentiate. Simplify the answer.

flx) = (=142 —22%)V/2+ 2 + 22

9. Use the Chain Rule to differentiate. Simplify the answer.

flx)=04z—2*)V/ -1+ +a2

10. Use the Chain Rule to differentiate. Simplify the answer.

f(z) = (=142 —22%)°/x + 222
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CALCULUS

Derivatives. Power, Product and Chain Rules (IIT)
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)

Solutions:
1. f'(z) = %(72 —z 42?1+ 22 — 222
> Apply the Product Rule: ~ f(2)g(z) = 7(x) = g(x) + 9(x) == 7(2)

pply the Product Rule: — f(x)g(z) = f(z) T—g(z) + 9() - f(=

d d 1
1N — 3/ 529 5 2 o NI 9.2\
flle)=+vV-1+4+2z—2z dx( 2—x+a%) 4 (-2 a?—i—x)dm( 142z —22°)5
: . d n __ nfli
» Apply the Chain Rule: ﬁf(x) =nf(x) dxf(x)
1 1, d

fl(x) =V —1+2z— 2x2(1)%(—2 —r+a’)+(-2-x +x2)§(—1 + 22 — 2x2)r1£(—1 + 22 — 22%)

n—1

d
» Apply the Power Rule: d—x" =nx
T

1 V—-1+ 2z — 222
_ 3 2
flx)=+V-142z—222(1)(-1+22)+ (-2 -2 +x )§ 1T 25— 902 (2 —4x)

» Find the Least common Denominator

— x — 222) 4 /- x —2x
Flz) = gg_i I Zx - zng V14 20— 202(1)(—1 4+ 20) + (—2 — 2 + xQ)% _11:21 - 2;2 (2 — 4x)

» Factor the Common Factors

() = VELF2E 221+ 20 = 20%)(1 +20) + (-2 =2 +2%)(2 — 4o)

(3) (=1 + 2z — 222)
» Expand and simplify

) = V=14 2z — 222(—1 — 62 + 2422 — 1623)
3(—1+ 2z — 227)

2. f'(z) = i(2 — x4 22%)V/—1 —x + 22

dz
Apply the Product Rule: ~—f(@)g(z) = (@)~ g(x) + g(x) ~— f ()
> Apply the Product Rule: — f(z)g(z) = f(2) 7-9(2) + g(¢) - f(@
d d 1
1N 31 2 45 2 _ N A 241
flle)=vV-1—z+=x dx(2 x+22°)+(2—x+ 22 )dx( 1—z+2z)3
. . d n __ n—ld
» Apply the Chain Rule: af(x) =nf(zx) —dxf(x)
d 1 1, d

1N 3/ 1 21V % o 2 _ 2t g i1 4 o 2
flz)=+v-1 $+x(1)dx(2 x+22°)+ (2—xz+ 22 )3( 1—x+427) dx( 1—ax+27)

n—1

d
» Apply the Power Rule: ax" =nr
1Y/—1— 2
fl(@)=V-1—a+22(1)(-1+42)+ (2 -2z + 2332)7—%”(—1 + 2z)

3 —1—x+ 22
» Find the Least common Denominator

oy B)(l—z+a?), v/ gy
G e T V=1—z+a2(1)(—1+42)+ (2 -2+ 22 )3 e (Lt 2m)

» Factor the Common Factors

f’(x) _ m[(l)(?))(—l—x+$2)(_1+4x)+(2_x+2x2)<_1+2x)]

B)(-1—z+2?)
» Expand and simplify
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)
V=1 —x+22(1 — 4o — 1922 + 1623)

f'w) = 3(-1—z+2?)
3. fl(z) = %(—2 +x +22%)° Y/ 2z + 222
» Apply the Product Rule: %f(x)g(x) = f(x)%g(m) + g(m)dixf(a:)

d d 1
f(z) = V/—2x+ 21‘2@(—2 +ar+22H)5 4 (=24 + 23@2)5@(—2:6 + 2x%)2

nfli

@)

» Apply the Chain Rule: dif(x)” =nf(x)
i
2 1 i
Fx) = ¥/ —22 + 222(5) (=2 + = + 23;2)4%(—2 fo 420+ (—24+ 2+ 2x2)5§(—2x+2x2)2_1%(—2x +222)

n—1

d
» Apply the Power Rule: d—:v" =nx
x

-1/ —2x + 222
fl(z) = /=22 +222(5) (=2 + = + 22)* (1 + 4z) + (-2 + = + 2x2)"§m(—2 + 4x)

» Find the Least common Denominator

oy (2)(=220+22?%) , 2(5)(—2 4 & + % z)+ (=2 + 2+ 2z
f(:r)fm\/foJr%c (5)(—2 + z +22%)* (1 + 42) + (2 + = + 227)

» Factor the Common Factors
) = V=2x + 222(=2 + x + 22%)4[(5)(2)(—2x + 222) (1 + 42) + (=2 + x + 222) (-2 + 4z)]

(2)(—2z + 222)
» Expand and simplify
(=2 + o + 22%)*/ -2z + 222(4 — 302 — 6022 + 8823)

51 v/ =2z + 222

5 op 2.2 (24T

) —
@) = 2(—2z + 222)
! d 2\5 3
4. f'(x) = d—(72+2x+2x )z
x
> Apply the Product Rule: - (x)g(x) = f(2)-—g(x) + gla)— (2)
pply the Product Rule: - f(z)g(z) = f(z) 7—g(2) + g(z) _f(=
d d 1
/ _ 3/ 2\5 _ 2\5 & =
fi(z) = ﬁdx( 2+ 22+ 22°)° 4+ (-2 + 2z + 227°) dx(x)3
» Apply the Chain Rule: %f(x)" = nf(a:)"_lif(x)
fl(x) = J2(5) (=2 + 2z + 2:172)4di(72 + 22 +22°%) + (—2 4 2z + 2:172)5%@)%71;(9:)
x x
» Apply the Power Rule: dixx" = na" !
fl(z) = Jz(5)(—2 + 22 + 22%)* (2 + 4a) + (-2 + 22 + 21:2)5%%(1)
» Find the Least common Denominator
(3)(x) 1V

V(5)(—2 + 22 + 22%)* (2 + 42) + (—2 + 22 + 227)° -

375, (1)

@)= &)
» Factor the Common Factors
flay = Y2(2F 24 222)4(5)(3)(2) (2 + 4a) + (—2 + 2z + 222)(1)]

(3)(x)
» Expand and simplify
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)
, (=2 + 27 + 222)* Jx(—2 + 32z + 622?)
fi(z) =
()
l d 2\2 5
5 f'(z) = — (2422 —2°)*V/ -1+ 2z — 222

dx

w

d d d
» Apply the Product Rule: af(a:)g(x) = f(x)ag(x) + g(x)af(x)
5 d d 1
1oy 5/ — o2 4 C2\2 224 9.2\
flle)=vV-14+2z -2z dx( 242 —2°)* + (—2+ 22 x)dx( 142z —22°)

nfli

: d n
» Apply the Chain Rule: ﬁf(m) =nf(zx) dxf(x)

d 1 d
f(x) =V —-1+2x— 2x2(2)(—2+2x—a:“')d—(—2+2x—x2)+(—2+2x—x2)25(—1+2x—2x2)%*1d—(—1+
2z — 2?) ! !
» Apply the Power Rule: dix" = na" !
x
1v—1+ 2z — 222

"(z) = V/=1+22 —222(2)(—2 + 2z — 2%)(2 — 2 -2+ 2z — 2%)*= 24
F@) = YT+ 20 =222 (-2 + 20— a2~ 20) + (<24 20 — 2P T2 (2
» Find the Least common Denominator

, (5)(—1+ 22 — 22?) /1120 022 9 90l V=14 2z — 222

= —1 42z — 222(2)(—2+2x— 2—2 —242x— - 2—
F@) = & v 2 —207) 20 = 23(2) (=220 —a") (2-20) (24 2e—a) T o
4z)
» Factor the Common Factors
Flz) = V=142 —222(—2+ 2z — 2H)[(2)(5) (=1 + 22 — 22%)(2 — 22) + (=2 + 22 — 2%)(2 — 42)]
N (5)(—1 + 22 — 222)
» Expand and simplify
() = (=2 + 2z — 2?)V/—1 + 22 — 222(—24 + T2z — 9022 + 4423)
5(—1+ 2z — 222)
d
6. f'(x) = —(—14z—22%)°v/2 — 2 — 222
dx
d d d

A P . = —_ _

> Apply the Product Rule: — f(2)g(z) = f(z) —g(x) + g(2) T f(2)
d d 1
flx)=+vV2—2— 2m2£(—1 +x -2 4 (142 — 2x2)5£(2 —x—2z%)1
: d n o __ n—1 d

» Apply the Chain Rule: ﬁf(x) =nf(x) dmf(x)

d 1 d
fl(x)=V2—2— 2m2(5)(—1+x—2372)4@(—1—1—1‘—2902)+(—1—|—x—23@2)51(2—x—sz)i_la(Q—x—QxQ)
» Apply the Power Rule: dix" =na" !

x
1v2—2— 222
J'(@)= V22— 22(6) (-1 + 2 - 20°)'(1 — do) + (-1 + & = 2°)° 2_;_ 2;; (—1— 4z)
» Find the Least common Denominator
, (4)(2 -z —22?) , o4 951 V2 — 1z — 222
= /2 -2 —-222(5)(—14+x—-2 1-4 —1+x-2 = 1-4
F@) = (g g V27 226) (e =20 (1 da) 4 (Lo 20t) TR (1)

» Factor the Common Factors
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)

V2 — 1 —222(=1+ 2 —222)4[(5)(4)(2 — . — 22%)(1 — 4x) + (=1 + z — 222)(—1 — 4x)]
W@ =z - 222)

fl@) =
» Expand and simplify

o) = (=1 +2—22%)*V2 — 2 — 222(41 — 177z + 3822 + 16823)
4(2 — x — 222)

7. f'(z) = i(2 + 22 4+ 222)2/1 4z

dz
d d d
» Apply the Product Rule: @f(x)g(x) = f(x)@g(x) + g(x)@f(:c)
f(x)=v1+ xi(Z +22 4 22%)* + (2 + 22 + 2x2)2dd (1+2)5

T

dx

» Apply the Chain Rule: %f(m)” = nf(m)"_léf(x)

(@)= V1+z(2)(2+ 22+ 2x2)di(2 + 2z 4 22%) + (2+ 22 + 2:52)2%(1 + x)é’ldi(l + z)
i x

n—1

d
» Apply the Power Rule: d—x” =nx
T

fl@) = V1+2(2)(2+ 22 +22%)(2+ 42) + (2 + 2z + 2902)2% \S{T

(1)
» Find the Least common Denominator

oy B +a) ) bl Y1+x
f(x)—m\/1+x(2)(2+2x+2a: V(2 + 4x) + (2 + 22 + 227) 5113

» Factor the Common Factors
) = T+ 22+ 22+ 252 [(2)(5) (1 + 2)(2 + 42) + (2 4 22 + 222)(1)]

G)(1+z)
» Expand and simplify
(2 + 22 + 22%) /1 + (22 + 622 + 4222)

(1)

flw) = 5(1 + )

8. fl(z) = %(—1 + o — 222+ + 22

» Apply the Product Rule: %f(x)g(m) = f(x)%g(m) + g(m)%f(x)
flx)=+vV2+z+ 9:2%(—1 +r—22%)+(-14+z— 2172)%(2 +x+ 1‘2)%

» Apply the Chain Rule: dixf(ac)" = nf(x)"_lif(x)

dx
Fla) = 2o+ a2 (1) S (

1 1, d
—1+z—-22)+(-14z— 2;102)5(2—1—30+m2)5_1d—(2+$+m2)
x

n—1

d
» Apply the Power Rule: d—z" =nx
T

Y 1V2+x+ 22

» Find the Least common Denominator

oy Q2+rta?), ; ) 1 Y2+ +a?
f(m)—m\/Z—i-x—Fx (A —4x)+ (-1+z—2z )2 72 (14 22)

» Factor the Common Factors
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)

V2+a+22[(1)(2)(2+z+ 23 (1 —42) + (=1 + 2 — 22%)(1 + 27)]
2)2+z+a?)

fl@) =
» Expand and simplify

) = V2 + 1+ 22(3 — 152 — 622 — 1223)
N 2124z +2?)

za(l—&—x—ﬁ)\s/—l—i—x—i—x?

d d d
» Apply the Product Rule: @f(x)g(x) = f(x)@g(x) + g(x)@f(:c)

f(x)=+v-1 +x+x2%(l +r—2)+ 1+ —xQ)%(—l +a+ 2%

» Apply the Chain Rule: %f(m)” = nf(m)"_léf(x)

9. f'(x)

flz)=V-1+z —|—x2(1)di(1 tr—a)+(1+z— x2)%(—1 +x +x2)%*1di(—1 + 2+ 2?)
T

X

n—1

d
» Apply the Power Rule: d—x” =nx
T

Flo)= Vot o122 (1 = 22) + (142 — o)L X HTH T o

5 —14 2+ 22
» Find the Least common Denominator

, (5)(—1+x+x2)€/7 o 1 V=1+z+ 22
= —1 2(1)(1 -2 l4z—2?)-X — """ (142
LG T g Fe+a ()1 =20)+ (4o -2 g (14 20)
» Factor the Common Factors

f/(l‘> _ m[(l)(5)(—l + x4+ $2)(1 _ 21‘) =+ (1 +r— .Z‘Z)(l + 2.13)]

(5) (=14 z + 2?)
» Expand and simplify

vy V=14 a+22(—4+ 18z — 4z? — 1223)
f(z) = _ 2
5(—1+z +2?)

10. f'(z) = %(—1 +a —22%)5V/ 1 + 222

» Apply the Product Rule: %f(x)g(x) = f(x)%g(m) + g(:r)—xf(x)

f(z) = Va+ 2x2%(71 +o 2225 4 (-14z— 21:2)5%@ + 22?)
d
@f(x)

=

» Apply the Chain Rule: dimf(x)” =nf(x)" !

Flz) = ¥z +22205) (-1 + 2 — 2x2)4%(—1 +ao—22%) + (=142 — 2962)5%(96 + 21}2)%_1%(1} + 22?)
» Apply the Power Rule: %z" = na" !

@)=V +20206) (-1 +2—222)" 1 —4a) + (-1 4+ 2 — 23;2)5%7?:21”;2(1 + 4z)

» Find the Least common Denominator

fi(x) = WW(5)(_1 2 -2 1 —42) + (142 — 2952)5%7?:;;2(1 + 4z)
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CALCULUS Derivatives. Power, Product and Chain Rules (IIT)

» Factor the Common Factors
() = Va +222(—1 +z — 22%)1(5)(3)(z + 22%)(1 — 4z) + (=1 + = — 22%)(1 + 4z))]

(3)(x + 222)
» Expand and simplify

(@) (=1 + 2 —22%)*x +222(—1 + 122 — 2822 — 12823)
z) =
3(x + 222)
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