201-103-RE - Supplement D

Derivatives of Trigonometric, Exponential and Logarithmic Functions

For each of the following function, find ¥’:

(1) y = 322 sin(8 4 22)
(4) y = 2% sin(2x) — 4x

(M= Zla?(f 2;;(2)

(10) y = {/sin(3x) + cos(3x) + 2

(13) 4cos(y) + 3z =6

(16) sin (3y —x) +2cos 3y — 1) =3
(19) y = sin® (6 — 2x) + 2*

(22) y = 74 sin(z)+x?

sin(4x)
e3T

(25) y =
(28) 4tan(3y) —e*®* +1=0

cos(x)

3y y=— W)
(31) logs 2z +1)+3

(34) logs (2tan(z) 4+ 1) = sin(3y)

(37) y = 3z cos(2x) — 22>

3z — sin(x)

Y= 2 oos(w)

(43) y = ¥/2cos(2z) — sin(2z) — 1

(46) 6sin(y) — 2z +2=0

(49) sec(2y —x) 4+ 3y =322 + 1

(52) y = tan (%)

(55) y = sin (1 — )
(58) y=e" tan(2—x)

(61) y = In (37 + sec(x))

(64) y = In (3tan(z) + €°*)

(2) y = (5 — 2) cos(5x)

3z -1
(%) y= sin(3x)

(8) y = 122% + cos(3 — )

(11) cos(3z —y) + 4y +2x =15
Y 2 _

(14) cos (m) +a° =4

(17) tan (4o —y) +2y =8

(20) y = sin (%)

(23) y = tan (3% — 1)

(26) y = 13°1n(22=6)

(29) y = log, (22 + cos(z))
(32) y = log, (4sin(z) + €**)
(35) y = (4 — 3z) cot(3z)

S5 — 3
cos(4x)

(38) y =
(41) y = 5z —sin (1 — x)

(44) sin (2y — z) + 3yl =x+1
(47) sin (zy) +y*> =4

sin(z) + 3

(50) 3cos(y) +1

— 4y = cos(z) + 1
(53) y = e~ cos(2x)

(56) y = €2 tan (7z)
(59) 4tan(y) +e** =1

(62) y = tan (m2® — In(z))

(65)In (3sin(x) + 1) = tan(2y)

5T
sin(4x)

3) y = 6z —

(6) y = (2 + sin(2z)) (sec(2z) + 4)

(9) y = sin [(3x - wg)z]
(12) ycos(z) + x° cos(y) = 7>
(15) sec (zy®) —y+ 6z =6

3cos(z) —

1
(18) 1+ cos(y) =2+

(21) y = 4*" sin(3x)

(24) y = 2* 3 sin (7x)

(27) 3tan(y) —e** +1=0
(30) y = sin (logs(z) + 7x)
(33) y = (4w +3)"*7"

4x

(36) y = 5z — sec(2z1)

(39) y = (3 — cos(3z)) (tan(3z) + 6)

(42) y = cos [(m3 — 436) 2]

(45) y? cos(y) + xcos(y) + 72 =0

(48) csc (3y) +cos(y) —2> +2=0

(51) y = cos® (15 — 3z) — 3z

(54) y = esin(z)+a¢

(57) y = tan(2x)

e3z

(60) 5sin(x) —e*¥ +1=0

_ Sin(;r)
(63) y = TR
(66) y = In (z° + 1) (tan(z) + 2)°

cos(z) + 2



3/22 — cos(x) cos® (z* — 1) (g;)
67) y =1In 68) y=In | ————— 69) sin ( = ) + cos (zy) + 2y° = 17
67y (sin(z) + 4° vz 1 1 (68) v Vi3 +1)7° (69) sin { (=y) +2y
. o — sin(y) _ y — y—sin(z) COS(y) —
(70) sin(In(y)) — tan (zy) + 3z =0 (71) e cos (x) +4x =3 (72) e + ] +3y=2
Find the higher-order derivatives:
dy T d*y
(73) Find 5% if y = cos (9 — 32) (74) Find " if y = cos (g) (75) Find 55 if y = In (cos(32))
(76) Find y" if y = In (sin®(z)) (77) Find y" if y = ecos(2®)~1 (78) Find y" if y = 3z sin(2x)
2 .
(79) Find % if y = sin (2In(z)) (80) Find y" if y = (2z — 1) cos(3z) (81) Find y” if y = Z;Eg%
. d2y . . . d2y . 2 . " . x

(82) Find Tz if y = In (sin(5z)) (83) Find Tz B if y = In (cos®(2x)) (84) Find y"" if y = sin (5)

For the following functions, find y’ using logarithmic differentiation.

(6 +1)° V222 41

(85) y = (o + )2 (86) y = (4+ )™= (37 y = 2L V2
_ sin(4a) € sin(z) _ sin(3z) + 1 _ (z+2) y/cos?(x)
88) y = Y9z +1 ®9)y = cos?(z) Va2 +1 00 y= (3 + cos(2z))*
_ (sin(3z) — cos(2z))* L . o tan(e)
O Y= S ecla) (@) 127 Dy G ©8)y=(a"+2)
tan(2x)
(94) y = (tan(2x) + 3)°>® (95) y = (sin(3z) + cos(z))V**" (96) y = (1n (cos(z)) + 4>
3/3 sin(2x) 2 4 1
e (98) y = CXE VAL (99) y = (tan(z))*
Find the higher order derivatives:
(100) Given f(z) = sin(z), find f& (x) (101) Given f(z) = cos(2x — 5), find fO9(x)
(102) Given f(z) = sin(3z + 1), find f™)(z) (103) Given f(z) = cos(3 — 2z), find f12% ()
(104) Given f(z) = sin(1 — 6z), find f“(z) (105) Given f(z) = xsin(x), find fOV(z)
(106) Given f(z) = x'° 4+ 727 — 32° + 5, find f19 () (107) Given f(z) = 222 + 172" — 62, find f© (z)
(108) Given f(z) = ;—32, find f(sl)(x) (109) Given f(z) = e %* + 22, find f(wl)(x)

For each function below, find the z-coordinate(s), if any, for the points at which the graph of f has a horizontal tangent.

(110) f(z) = z2eb” (111) f(z) = 3ze' 5" (112) f(z) = e®(z —6)°
(113) f(z) =" (22 + 6)* (114) f(z) =e"V2z +9



ANSWERS:

_ 5sin(4x) — 20 cos(4x)

(1) 6xsin(8 + 2x) + 622 cos(8 +2x) (2) 5cos(5z) — (252 — 10)sin(5z) (3) 6 sin (42)

3sin(3z) — (9z — 3) cos(3x)
sin?(3x)

(6) 2cos(2x)[sec(2x) + 4] + 2sec(2z) tan(2x)[2 + sin(2x)] (7)

(4) 2xsin(2x) + 222 cos(2z) — 4 (5)

22 cos(z) — (z2 + 4) sin(x) + 42% — 1
(4x — cos(z))?

3cos(3z) — 3sin(3z)
3 (sin(3z) + cos(3z) + 2)%

(8) 24z +sin(3 —xz) (9) (4z° — 1822 + 18z) cos [(33: - xQ)Q] (10)

3sin(3z —y) — 2 ysin(z) — 2z cos(y) 3 2a° + ysin (£) 6 + v sec(xy?) tan(zy?)
(11) sin(3z —y) + 4 (12) cos(z) — x? sin(y) (13) 4sin(y) (14) zsin () (15) 1 — 2zy sec(xy?) tan(zy?)
(16) cos(3y — x) (17) 4sec’(4z — y) (18) 3sin(z) + 3cos(y) + 3

3cos(3y — x) — 6sin(3y — 1) sec?(4x —y) — 2 2sin(y) + 3z sin(y)

(19) 322 — 4sin(6 — 2x) cos(6 — 2x) (20) cos (‘”;xl) 2;;2 (21) 4**(21n(4)sin(3z) + 3 cos(3x))

(22) 74+ 10 (7Y (22 + dcos(z))  (23) 3In(3)3% sec2(3%" — 1) (24) 2°+¥(In(2)sin(rz) + 7 cos(nz))

(25) 4“’5(45”)6;03 S (96) 21n(13) cos(2z — 6)135C=0 (27 T Sii;;y) (28) 5y Se;%y)
—2cos(z) P
2 — sin(x) cos(los. (z . @ernmagy — sin(z) (logy3(2z + 1) +3)
(29) (g ot (60) cosllogs(a) 4 70) (s k) (1) o T 1) 37
4cos(x) + 3e3® tan(3—2) | 4tan(3 —x) (3 — o) In(4z 2sec?(z)
B2 Tonle) +emme O Uz+3) { e +3 @B-a)nlz+3)) G s By @tan@) T 1)

4 — 8z tan(2x)

(35) —3cot(3z) —3(4 —3w)esc®(3z)  (36) 5 —_ 5

(37) 3cos(2z) — 6z sin(2z) — 4z

5cos(4z) + 4(5x — 3) sin(4x)

cos? (42) (39) 9sec?(3z) — 3cos(3x) + 18sin(3x)

(3 — cos(z))(z? + cos(z)) — (3z — sin(z))(2x — sin(z))
(22 + cos(z))?

—4sin(2z) — 2 cos(2x)
4 (2 cos(2z) — sin(2z) — 1)%

(41) 10z + cos(l —z) (42) —2(z® — 4z)(32% — 4) sin [(gf‘ - 4:;:)2} (43)

cos(2y —x) + 1 —cos(y) 2 —y cos(zy)
(44) 2cos(2y — z) + 6y (45) 2y cos(y) — y? sin(y) — zsin(y) (46) 6 cos(y) (47) x cos(zy) + 2y
(48) —2z (49) 6x + sec(2y — =) tan(2y — x) (50) 3sin(z) cos(y) + sin(x) + cos(x)

3 cse(3y) cot(3y) + sin(y) 2sec(2y — z) tan(2y — x) + 3 4+ 12cos(y) — 12y sin(y) — 3sin(y) — 3 cos(z) sin(y)

(51) 6cos(15 — 3z)sin(15 — 3x) — 62 (52) sec? (x3_:c2> ﬁ (53) —e ®(cos(2zx) + 2sin(2z))

2sec?(2x) — 3tan(2x)
e3z

(54) e F (cos(z) + 1) (55) —2e*“(cos(1 — €**)) (56) e**™* (2tan(rz) + wsec®(rz)) (57)

4z

(58) sec?(2 — x)e~ 022 (59) se_ci(y) (60)

5cos(z)
3@311

3 + sec(z) tan(x)
3z + sec(z)

(61) (62) sec? (rz® — In(x)) (27rx - %)



(93)

(95)

(96)

(97)

(99)

cos(z)(4 — In(3z + 1)) + sin(z)
(4 —In(3z +1))?

3sec?(x) + be’®
3tan(x) + e>®

3 cos(z)

3
Tl
(64) 2(3sin(z) + 1) sec? (2y)

(65)

62> 3sec?(x) sin(z) (67) 2+sin(xz)  3cos(z) 1
3 +1  tan(z)+2  2(cos(z) + 2) 3(2z —cos(z)) sin(z)+4 2(z+1)
3 o x
y°sin(zy) —ycos (£ 2 .2 _
—4ztan(z? — 1) — L - 26m (69) (y) (70) ysec (zy) 32y
20 +3) a2+1 6y" — wy? sin(zy) — x cos (5) cos(In(y)) — zy sec?(zy)
. v\ 4 2 Cos(x)ey—sin(z) + 4 cos(y)
ysin (3) - 4o : (72) , __GeiD” 73y g1 cos(9—32) (T4) - sin (f)
xz COS(y)esm(y) + x sin (%) eyfsm(z) _ %-(Fyl) + 3 27 3
—9sec’(3z) (76) —3csc’(x) (77) [—4cos(2z) + 4sin®(2z)] eos(22) =1 (78) 12cos(2z) — 12z sin(2x)
_ . _ o 2 _ . _ 2
4sin(21In(x)) - 2cos(21n(z)) (80) —12sin(3z) — (182 — 9) cos(3z) (81) sin“(x) .45111(2:) . 2 cos”(x)
x (sin(z) + 4)
—25csc?(5z) (83) —8 (84) -1 cos (§> (85) (z + 1)2°® 2eos(z) _ 2sin(z) In(z + 1)
8 2 z+1
. 2 a4
sin(4—a) [Sin(4 —z) _ (6z+1)" V222+1 12 zr
4+ ) [74 g cos(4 —z)In(4+z)| (87) i—cos(z) 6o 1 + 922 11 sin(x)
sin(4z) e**n(®) 3 sin(3z) + 1 3 cos(3x) 2z
—————— |4cot(4 - — 2t -
Vort1 cot(dr) +3cos(z) = g7 | cos?(z) Va? £ 1 | 2(in(3z) +1) | an(@) = 3

(z+2) \/cos3(z) [ 1 3 tan(z) — 12 — SSin(Qm)}

(3% + cos(2x))* |z +2 2 3x + cos(2x)

2sec?(z)

~ tan(e) - tan(zx) + 2

(sin(3x) — cos(2z))* {4(3 cos(3z) + 2sin(2x))

sin(32)) 5 3cot(3x)  In(sin(3z))
2sec(x) (tan(z) + 2)3 } (92) (sin(3z)) }

sin(3z) — cos(2x) z+1 (x4 1)

2sec?(2x) cos(z)

(«® + 2)tan(z) {235 tan(z) + sec?(z) In(z® + 2)} (94) (tan(2z) + 3)°*™ { — sin(z) In(tan(2z) + 3)}

22+ 2 tan(2z) + 3
. vaT | (3cos(3x) —sin(x))va +1 | In(sin(3x) + cos(z))
(sin(3x) + cos(x)) V™" { Sin(32) T cos(x) + NS }
tan(2c) an(x) tan(2z
(ln (cos(z)) + 4> {2 sec?(2z) In (In(cos(x)) +4) — M]
v BQ(E;; iels;(%) {le_’_ 7 + 2cos(2z) — wgf J (98) % {—2 tan(2zx) + 4$2+ 1 3cos(3z)
(tan(z))> {2“1 Zic(x()w) +2 ln(tan(m))} (100) cos(z) (101) —2%*cos(2z —5) (102) —37 cos(3z + 1)

(103) (—2)'**cos(3 —2x) (104) (—6)**sin(1 — 6x) (105) —51sin(x) — x cos(z)

53!

(106) 10! (107) 0 (108) = (109) —5'01e=5®

o4

(110) z=0,-1/3  (111) z=+1/4  (112) 2=1,6  (113) 2 =-3,-2,—1 (114) == -5



