DERIVATIVE PRACTICE I: SOLUTIONS

I. Power Functions
A. Sums of Powers
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Fz) = 1a23 4 1=4/3
fl(z) = —-12272 + 12277 — 12073
fl(z) = ta73/4 — 3274
f'(x) = 728 — 2423 + 62 + 1
f'(x) = 152% + 62 — 3
f'(z) = 2827 — 18z~
fl(x) = —182°% — 272 — %33_1/3
f'(x) = 332% + 8z — 14273
fl(z) = —15z=* = 32712 4 122
f'(x) = 252 + 922 — 1
f(z) = 122% — 1522 — 6
f'(x) =52t -2+ 12274
fl(x)=1— 6272
f(x) = 4273 + 14z — 3274
f(z) = 323/ — 3575/

= 7(z® + 2% + 3)0 - (52* + 823)

2% 4 2% +9)1/2 . (62 4 42°)

f(z) = 1(52% — 32 +2)7%/3 . (102 — 3)

27.
28.
29.
30.
31.
32.
33.
34.
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40.

= 423 (42 + 2) + (2* + 3) - 1222

=123z - 7)1 -3

(x)

(x)

(z)

()

(x)

(z) = 62(52> + 22 + 3) + (322 + 4)(152% + 2)
(z) = —1(42® + ba)=4/3 . (202 +5)

"(z) = 423(z" + 523 + 2) + (z* + 3)(72° + 1522)
() =
(x)
(z)
(x)
(x)
(x)

f'(x) = bt (z* + 52® — 2) + 2°(42® + 1522 — 2)
fl(x) = —6277"(322 +5) + 275 - 62

f(z) = —2(625 + 4z +2)7%/3 - (362° + 4)

f!(x) = (4a®+3) (2 +42+5)+ (2 +324+7) (928 +4)
fl(x) = %(IL‘E) +1)~4/5 . 5zt

f(x) = La=12 (2t 4 322 + 2) + Jz(42® + 62)

C. Quotients and Powers

41.

42.

43.
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49.

50.

oy B2+ )@+ 1) — (@ + 2 +1)- 37
f(x) = )
ooy 3(4r+3)—(3x44)-4
fl(z) = (1x © 32
iy 52r—3)—(z+1)-2
f(z) = 232
/ 42° +4) -2® — (2" + 4w — 1) - 327
Py = G D)2 ;fg r—1)-
f(x) = (2x +4)(2® — 4w +1) — (2 + 4w + 1)(2x — 4)
v (22 — 4z + 1)2
f,(x)_(1+4:c3)\3f (+a%)- 1 1,-2/3

- (V)?
fl(z) = —8(yVx +3)7% Ja=1/?

f(z) = —10(5 +2%)72 - 322

_ (62? —3)(5a? — 4) — (22° — 32+ 2) - 10z

f'(@) (5x2 — 4)2
;o (1522 = 3)(32? +5) — (523 — 3z + 7) - 6z
f'(z) = G5
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3(x® + 3x) — (3x — 2)(32% + 3)

51. f'(z) =

(23 4 3x)?
;o (=3+62%)(a® +4) — (532 +22°) - 22
52. f(z) = 2Ty
53. f/(a) = _(2_—1(;+ 1)
22(23 — 2332
RAC e (;241 2)2 &

55. f'(x) = —(2° — 3z +2)72 - (5z* — 3)

(-1)-22 - (3—x) 22

56. f'(x) = 6z + 1

57, f(x) = 27 (23 + 2(; - 45372;;):2 3) - 322

8. fr(a) = 20 axj;);ﬁ (1+ 4a%)

0. (o) Y Sy o
60. f/(x) = W z:/?%);?g:;. 112

D. Products, Quotients, and Composites
61. f(z) =42 +1)"2. 22 (2 +1) + Va2 +1
62. f'(z) =22Vl —at+ 22 11 —at)7V/2. (—4a3)
63. f'(x) =4(22% +3)" + (4o — 2) - 7(223 + 3)% - 622

64. f'(z) =43z —2)%-3- (22 +3)°+ (3z — 2)* - 5(2x + 3)*- 2

65. f'(z) =32z +7)%-2- (22% — 152+ 4)Y/3 + (22 + 7)% - $(223 — 152 + 4)~2/3 - (622 — 15)

66. f’
68. f'(x) =3(32% —1)? -6z - (z" + )" + (32> — 1)* - 4(2" + 2)* - (72% + 1)
69. f/ — —1'72(.%'3—2)1/24‘(%4-2) %(x3_2)71/2.3m2

70. f'(xz) =43z +1)3-3- (23 +2)5 + 3z + 1)* - 5(23 +2)* - 322

71 f'(x) = 32%(z* +3)(2® + 1) + (23 +2) - 423 - (2® + 1) + (23 + 2)(2* + 3) - 5a?

(z)
(x)
(x)
(x)
(z)
67. f'(z) =4(3x—2)3-3 (4 +3)+ 3z —2)* - 4
(z)
(z)
(x)
(z)
(z)

72. f!
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F(x) =8 (a2 +3)(2® +2)]" - [22(a5 + 2) + (22 + 3) - 5a*]
() =32+ 4) (2t +2)]7Y2 - [22(2? + 2) + (22 + 4) - 427
fl(x) =52 (x* +3) (2?2 + 1) +2° - 4a® - (22 + 1) + 2%(2* +3) - 22
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gt +2Y) 2 43zt + 1) — (2t +2) 423
(x* 4+ 1)2

v =1\ (z4+1)—(z-1)

A )_5(x+1> @+ 12

N 3z \ 5 3(z* +1) — 3z - 43
f(@) 3 (;54_1_1> ’ (24 +1)2
fl(x)=—(Bz+1)73/2.3

2(xt — 4z + 3)(42® — 4)(2® — 5x +4)? — (2* — 42+ 3)? - 2(2® — 5z + 4)(5z* — 5)

fi(@) = (5 — 5a + 4)4
fl(z) = —%(mf’ +2)74/3 . 5zt

, 3 +1 322(x3 — 1) — (23 + 1) - 322
f(x):5x4-<x3_1>+:n5- ( ( (;3 _(1)2 ) )

) = 4 22 + 5z +3 75. (22 +5) (22 + 32 + 5) — (22 + 5z + 3)(27 + 3)
N 22+ 3x+5 (22 + 3z + 5)2

, . 1/ 5z \"3 5(a®+3)—5x 5zt
f(z) T3 (x5+3) ' (z° 4 3)2

o Ble+2)2 (440 + (+2)% 5z +4)*H (2 +6)" — (@ +2)*(z+4)° - T(z+6)°
i) = (x +6)1
Fa) = [5xt(z +3)2 4+ (25 +2) - 2(x + 3)] (z + 4) — (25 + 2)(z + 3)?

Y (v +4)2

oo 3@t +2)2 4xd - (23 +2)5 — (2 +2)3 - 5(a® + 2)* - 32
f(x) - (I3+2)10

o z—5\"" (z+5)— (z—5)
f(x)__g(x+5> T (@+5)?

,on s@ )TV 20Vt T Val 1 (2t 4+ 1) 731 408
flw) = (Vat+1)2
) = 20V/1— 23 — (224 3) - 1(1 —23)7%/3 . (=322)

(1=
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I1. Trigonometric Functions
A. Trigonometric and Power Functions

98.

99.
100.
101.
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103.
104.
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106.
107.
108.

109.

110. f
111. f
112. f
113. f
114. f
115.
116.

117.

f'(z) = (cos(z® + 3)) - 3z
f'(x) = (cos(5z)) - 5
f(x) = (=sin(7z)) - 7
f'(z) = (—sin(2? +5)) - 2z
f'(x) = (sec?(a® + 7)) - 3z
f!(x) = [sec(2z + 3) tan(2z + 3)] - 2
f'(z) = 3sec®?r — secxtanx
fl(z) =1—cosz
f'(z) = [sec(3x — 2?) tan(3z — 22)](3 — 2z)
f'(x) = (sec?(223 — 3z + 2)) (622 — 3)
f'(z) = (—sin(3z — 7)) - 3
f'(x) = 5(cos(z?)) - 2o — 2sinx
f(x) = —3sinz — 2cos x
f(x) = (—sec?(mx —3)) -
f'(z) = (cos(2z)) - 2 — (sec(2z) tan(2z)) - 2
f'(x) = 322 tanz + 23 sec®
f'(z) = (—sin(3z +2)) - 3
f'(z) = (—sin(27z)) - 27
f'(@) = (=sin(1/y/@) - (~5a=/2)
f'(z) = (sec?(1/z)) - (—27?)
f'(x) = (cos(—x)) - (=1)
f(z) = [sec(3 — mz) tan(3 — 7w2)](—7)
f(x) = (sec?(x? + 1)) - 2z
f'(z) = (sec(5z) tan(5z)) - 5
f'(x) = sinz + z cos =
f'(z) = tan(3x) + z(sec?(3z)) - 3
f(z) = 32? tan(3/x) + 23(sec?(3/x))(—3272)

118.

119.

120.

f'z) =
f'(x) = 322 cosx + (23 + 2)(—

5(sec(3z) tan(3x)) - 3 — 4(—sin(2x)) - 2
sinz)

f'(x) = 2zsin(z® + 1) + 22(cos(z® + 1)) - 322

B. Products and Trigonometric Functions

121.

122.

123. f
124. f

125.

126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.

142.

= 5(tan® z)(sec? z) sec x + (tan® z)(sec x tan )

f'(x) = 6(tan(4z))(sec® (4z)) - 4
f'(x) = 3(sin®(2?))(cos(?)) - 22
f/(x) = (—sin(4z)) - 4 - sin(7z) + (cos(4z))(cos(Tz)) - 7
F'(x) = 2(cos(3z))(— sin(3z))-3+2(sin(7x)) (cos(7z)) - 7
fa) =3 (cos? (+3)) (—sin (2 + 3)) (1=27)
f'(z) = 3(cos? (2 — 2))(—sin(z - 2))
f'(x) = 4(sin’(2® — x))(cos(z® — x)) (32> — 1)
f(z) = (—sinz)sin® z + (cos x) - 3(sin? z) cos &
F/(z) = 20(sec®(3 — Tx))[sec(3 — Tz) tan(3 — 7)) - (—7)
f'(z) = 4(cos®(4z))(—sin(4x)) - 4 + 3(— sin(4x)) - 4
f'(z) = 3cosz + 10(sin? z) cos =
f'(x) = 6(tan® z) sec? x + 6(tan x) sec® z
#(z) = 6(cos?(z+3))(— sin(z+3))+2(— sin(z+3))
f'(z) = 823 — 4(sec x)(sec z tan z) — sin
f'(z) = 2(cosz)(—sinx) + 2(sinz) cos z [= 0]
f'(x) = (cosx — sinx) tanz + (sinz + cos x) sec? x
f'(z) = 2(—sinz) tan x + 2(cos ) sec® =
F/(x) = 2(sinz)(cos ) sec  + (sin? z)(sec z tan z)
F(x) = 1+ 3(sec? z)(sec z tan x)
f'(z) = (secz tanz) cos z 4 (sec z)(— sin )
f
S

= 3(sin? x) cos z + (cos(z?)) - 322
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143. f' —sinx)(sinz)(sec x) + (cos x)(cos x)(sec x) + (cos z)(sin x)(sec z tan x)

(
= 2(cos x)(—sinz) sin® z + (cos? z) - 3(sin z) cos =

)

144. f'(z)

145. f'(x) = 3(tan® x)(sec? z) sec? x + (tan3 2) - 2(sec ) (sec  tan x)
146. f'(x) = (—sinx)(tanz + secx) + (cos z)(sec? x + sec x tan )
147. f'(z) = 7(sec® ) sinx + 7(tan x) cos =
148. f'(x)

149. f'(x) = 24(sec’®(5x))(sec(5z) tan(5x)) - 5

)

150. f'(z) = 2(tanz)sec® x — 2(secx)(sec x tan ) [= 0]
C. Quotients and Trigonometric Functions

(—sinz) -z —cosx
2

151. f'(z) =

xT

(cosz)cosx — (sinz)(—sinz)

152. f'(z) = [= sec? ]

cos? x
153. f'(z) = —(tanx)~%(sec? z)

(secztanz)(l — secx) — sec z(— sec z tan x)

154. f' =
@) (1 —secx)?
— si 1+2%) — (cosx) - 423
155, f/(z) — (—sinz)(
7(x) )
156. f'(z) (—sec?z)(1 +tanz) — (1 — tanx) sec’ z
. xTr) =
(14 tanx)?
157, f'(z) = 3z2secr — :U23 secxtan x
sec? x
158, f/(x) = ST~ TCOST
sin® z
159. f'(z) = (—sinz)(sinz + 5) — (cosx — 5) cosx
' (sinz 4 5)2
160. f'(z) (—sinz + cosz) tanz — (cosx + sinz) sec? =
. fi(z) =

tan? z
161. f'(z) = 32 + (sinz)~? - cosx

_ 3z%(cosz +sinz) — (2% 4 2)(—sinz + cos z)
N (cosz + sinx)?

162. f'(x)

(sec? z) cosz — (tanx)(—sinz)

163. f'(z) =

cos? x
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164. f'(z) = (secz tan z)(sin :2) — (secz) cosx
s~ xr

(secxtanz)(l —secx) — (1 + secx)(— secx tan x)

165. f'(z) =

(1 —secx)?
(cosz)(1+ cosx) — (sinz)(—sinz)
166. f'(z) =
66. f'(z) (1+ cosx)?
167, f'(x) = (—sin(z® +2)) - 322 - tanx — (cos(z® + 2)) sec®
' B tan? x
168. f'(z) = (sec? z) secx — (tan z) sec x tan x
' B sec? x
169, f/(x) = (322 cosz + 23 (—sinz)| (27 + 5) — (23 cos x) - T2°
' B (27 +5)2
(—sin(z?)) - 423 - cos* & — (cos(z*)) - 4(cos® z)(—sin z)
170. f'(z) =
@) cos® x
171, f(a) = (3 —secxtanx)(3z +secx) — (3z — secx)(3 + secz tan x)
' B (3z + secx)?
172, f(z) = (sec? z — sinz)(secw + sinx) — (tanx + cos x)(sec z tan x + cos )
' B (secz + sinx)?
(sec?z) - 2% — (tanx) - 322
173. f'(z) = -
174, f(z) = (—sin(x® 4+ 2)) - 322 - sin(2 + 2) — (cos(z® + 2))(cos(z® + 2)) - 322

sin?(z3 + 2)
175. f'(x) = —5(sin(z*)) ~2(cos(x?)) - 423

(—sinz)(l —cosz) — (1 4 cosx)sinx

176. f'(z) = 0= eos2)
177. f'(z) = (32 + cos x)(x + sin’ z) — (w33+ sinz)(1 + 3(sin% x) cos )
(z + sin® )2
178. f’(:c) _ (SeCQ(x3)) .322 . tanS ¢ —étan(m?»)) . 3(tan2 z) sec? 1
tan®(z)
179. f'(z) = (sec(a?) tan(a)) - 4a” - sectx _S(Sec($4)) -4(sec® z)secz tan
sec8 x
180. f’(:c) _ 5(5604 x)(secxtanx) - z° — (Sec5 ) - 5ol

210
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D. Composites and Trigonometric Functions

181. f'(x) = (sec(cosz) tan(cos z))(— sin z)
182. f'(x) = (cos(secz))(sec x tan z)

183. f'(z) = 3(cosx)™1/2 . (—sinw)

184. f'(z) = —(tanz — zsinx) 2 - [sec’z — (sinz + z cos )]
185. f'(z) = S(tan(3z))~1/2 - (sec?(3z)) - 3

186. f'(z) = $(cos™/2(3x)) - (—sin(3z)) - 3

187. f'(x) = 2(cos(z + 1))~/ (—sin(z + 1))

188. f'(z) = (—siny/z) - $27Y2 + L(cosz)~1/2 - (—sinz)

189. f'(z) = 3(1 — cos?x)71/2 . (—2cosx)(—sinx)

190. f'(z) = (—sinz)Vsinz + (cosz) - 1(sinz) Y2 - cosz
191. f/(z) = (—sin(sinz)) cos z

192. f'(z) = %(cosz +secx)™#/° . (—sinz + sec z tan x)
193. f'(x) = —7(tanz)~8 - sec® x

194. f'(x) = (sec?(secx))sec x tan

195. f'(z) = §(cos™/3(Jx))(~ sin(Y/x)) - 522/

196. f'(x) = (sec?(sinx + cosz))(cosz — sin x)

197. f'(z) = (—4sin=5(24))(cos(z?)) - 42

198. f'(z) = S(secx +sinx)~1/2 - (secx tanz + cos x)
199. f'(z) = 7(x + sin® )% - (1 4 2(sin x) cos x)

200. f'(z) = (cos(1 + sec® x)) - (3sec? x) sec x tan z



