CALCULUS Derivatives. Higher Derivatives for Rational Functions
1. Find f'(z), f"(z), f"(x), and f@ for the following function: f(z) = if_?;
2. Find f/(z), f"(x), f"(x), and f@ for the following function: f(z) = i;;
3. Find f'(z), f"(z), f"(z), and f@ for the following function: f(z) = 354:23
4. Find f(z), f"(z), f"(x), and f@ for the following function: f(z) = ;ii_;
5. Find f'(z), f"(x), f"(x), and f@ for the following function: f(z) = __5;:L33
6. Find f'(z), f"(z), f”(z), and f® for the following function: f(x) = fﬁti
7. Find f'(z), f"(2), f"(«), and f@ for the following function: f(z) = ifg
8. Find f'(z), f"(z), f”(z), and f® for the following function: f(x) = :?fjll
9. Find f'(z), f"(z), f"”(z), and f* for the following function: f(z) = %
10. Find f'(z), f"(z), " (z), and f® for the following function: f(z) = _“7;_53
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CALCULUS Derivatives. Higher Derivatives for Rational Functions

Solutions:
, . d 243 , Cd flx)  g@)if(x) — f@) L g(x)
1. fi(z) =  P— » Apply the Quotient Rule: I g(@) d () d
(-2 043 -4 (w-2)  (e-2@)- e+3(-]) I
(—z—2)? (—z—2)? (—z—2)?
" d -2 . d , 1 d
f(x) = o I(—z—2) » Apply the Power and Chain Rule: a(f(x))” =n(f(z))" af(x)
_ -2
=12 =27 D) = g
" _ d -3 _ —4 _ —6
f@) = o —2A-e=2)7 = —2(=3) (-2 - 2)(-1) = E—T
d _ _ —24
FO@) = 4 = 6= =27 = —6(=A) (e =2 1) = g
dz—2 : Cd f@) 9@ g fle) - fl@) ()
2. f'(z) = P » Apply the Quotient Rule: o) d @) d
_ (z+2)L(@z-2)-(2-2)L(z+2) _(x4+2)(1) = (z—-2)(1) 4
B (z +2)? B (z +2)2 C (z+2)?
f'(x) = %4(3: +2)72 » Apply the Power and Chain Rule: %(f(x))” = n(f(x))"%%f(x)
_ -8
=4(-2)(z+2)7°(1) = CEDIE
miey— L i 91 — 83 (w 21 = 22
F(e) = 45 =8 +2)7 = 8B +2)70) =
y d e =96
fW(z) = 24+ 2)7t =24(-4)(z+2)7°(1) = EFH
433 | 4 f@) g @) - f@) ()
3. fl(x) = Fpe—— » Apply the Quotient Rule: drgz) d () d
(z4+2)£Br-3) - Bz —3)L(=+2) (=+2)3)-Bx—3)1) 9
N (x +2)? N (x +2)? (2 +2)2
f(x) = %9(.% +2)72 » Apply the Power and Chain Rule: %(f(x))" = n(f(x))"_léf(m)
_ —18
=9(=-2)(z+2)7°(1) = CFTI
m _ d -3 _ —4 _ 54
f(@) = - —18(x +2) = —18(=3)(z+2) (1) = ot
d _ —216
FO (@) = 54 +2)7F = 54(-4)(x +2)7°(1) = 2P
d —2z—5 . Cd fl@) _ g(@) g fz) = flz) g59(x)
4. f'(x) = w3 » Apply the Quotient Rule: o) d (@) d
(e +3)f (20 -5) — (20 -5)L (22 +3) (20 +3)(-2) - (22 -5)(2) 4
N (22 + 3)2 N (2z + 3)2 - (2z+3)2
f'(x) = %4(233 +3)7? » Apply the Power and Chain Rule: d%c(f(x))” = n(f(x))’%l%f(a:)
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_ —16
=4(-2)(2z + 3) 3(2) = (2z + 3)3
P10 = o~ 1620437 = ~16(-3)(20 +3)7) = -V o
FO () = %96(% +3)1 = 96(—4) (20 +3)7(2) = (2;7%
;o d =543 : Cd f@)  g@) g f@) = f@)ghg(x)
5. fl(z) = F P— » Apply the Quotient Rule: dr @) < @) d
(2 =3)E(br+3) = (HBr+3)E(—x—3)  (—x—3)(=5) — (-br+3)(-1) 18
N (—x—3)2 N (—x —3)2 - (—z—3)2
" d -2 : d n n—1 d
f(z) = £18(—x -3) » Apply the Power and Chain Rule: a(f(x)) =n(f(x)) af(x)
_ 36
= 18(72)(7I - 3) 3(*1) = (—.’L’ _ 3)3
” d 3 _ _ 108
"(a) = 4236(=0 = 3)* = 36(=3)(~ =) (1) =
4 B d 4 _ _ 432
J O (@) = T-108(—2 — 3)™ = 108(~4)(~z — 3)°(~1) = Cz—3p
, . d 344 . Cd fla)  g@) i f(@) = f(z)gg(e)
6. f'(z) = P — » Apply the Quotient Rule: 1 ) — d 700 d
_ (—z—4)LBr+4)— Bz +4)L(—z—1) _ (—x—4)(3) — Bz +4)(-1) _ -8
(—z—4)? (—z —4)? (- —4)?
" d -2 : d n n—1 d
fx) = o 8(—x —4) » Apply the Power and Chain Rule: a(f(x)) =n(f(x)) gf(x)
_ —16
= —8(=2)(—z—4)73(-1) = T
1 d - 4 —48
f(z) = o 16(—2 —4)73 = —16(=3)(—z — 4)"*(-1) = ey
d _ e =192
D (z) = o 8w —4) = —48(—4)(—z —4)°(-1) = e
o dats : Cd f@)  g@) g f@) = f@)ghe(x)
7. fl(z) = F p— » Apply the Quotient Rule: dr @) d (@) d
(z—=3)E@+5)—(2+5)Z(x—-3) (2-3)1)—(z2+5(1) -8
a (x —3)? - (x —3)? - (z-3)?
7 d —2 : d n n—1 d
f'(x) = W 8(xz — 3) » Apply the Power and Chain Rule: ﬁ(f(x)) =n(f(z)) @f(z)
_ 16
=-8(-2)(x-3)7°(1) = CERE
" _ d -3 _ _ o —48
(@) = $-16(x = 3) 3 =16(-3)(z —3)"*(1) = ot
4 B d 4 _ 192
f( )($>—£_48<33_3) = —48(—4)(z - 3) 5(1>_ (z — 3)°
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;o d =3z+1 : Cd fl@) _ g(@) g fz) = flz) g59(x)
8. f'(z) = P — » Apply the Quotient Rule: 1 o) = d e d
_ (ca- D (=3z+1)— (-3z+ 1)L (—z—1) _ (e —=1)(=3) — (Bz+ 1)(=1) _ 4
(—z —1)2 (—z —1)2 (—x —1)2
7 d -2 : d n n—1 d
fx) = £4(—z -1 » Apply the Power and Chain Rule: a(f(z)) =n(f(z)) af(x)
=4 == )7 =
m, d 3 _ B 24
f(z) = -8(-2 1) P =8(=3)(—z - 1) (-1) = [
F9) = AL 2(- = ) = 2=4) (- = )1 =
, . d—dz—5 : Cd fe)  g(@) g f(@) = f@)ghe(x)
9. f'(x) = e i——y » Apply the Quotient Rule: dr @) < () d
(43 (—4z—5)— (—4x —5)E(—x+3)  (—x+3)(—4) - (—dx-5)(-1) 17
N (—z +3)? N (—z +3)? (w3
f(x) = % —17(—2 +3)72 » Apply the Power and Chain Rule: %(f(m))” = n(f(m))”_léf(x)
_ —34
=—17(=2)(—z +3)7*(-1) = o137
" _ d _ —r -3 _ _ —r -4 _ &
f (x)—a 34( +3) b= 34(=3)( +3)7( 1)_(—x+3)4
d _ _ —408
fO(x) = o~ 102(-a +3) Y= 102(—4)(—z +3)7°(~1) = o1 3P
, . d x-5 . Cd fx)  g(@) i f(e) = f2)fg(x)
10. f'(z) = F Pe— » Apply the Quotient Rule: T d @) d
(e -3)f @5 (@ -5g(r-3) (-z-3)()-(@-5)(-1) _ -8
(—z —3)2 (—x —3)2 (—z —3)2
" d -2 : d n n—1 d
f(z) = i 8(—x — 3) » Apply the Power and Chain Rule: a(f(a:)) =n(f(z)) af(x)
= —8(=2)(—z —3)73(=1) = (7;63)3
£(a) = 47 = 16— =) = <16(=3) (=2 =3 (-1) = gy
d _ _ —192
f@) = g — 8z =3 = ~8(-4)(~e = 3) (1) = 55
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