Math 142
Spring, 2004

Name: Solutions
Review of Derivatives

1. Calculate the derivatives of the following functions. Wherever necessary, assume that y is a
function of z.
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/
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. dy\ dy
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—ysin(zy) — ycos(zy) = (z cos(zy) + x sin(xy)) .
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(e) 242® — 327" =y

y =722 + 21278
(f) f(x) = (e® + arcsin :c)(%)

y = 3z? — 6z
(h) f(z)=Tx—3
f)=1
Q) fa) ="
f(@)=0
() fla) = L
/ _ 1 -3
f(x) = 57

(k) f(z)=5Yx+62%—e

f(z) = gx_% + 122
D fz)=5+1+1
fay=-2 -
(m) f(z)=sin3
fl(z)=0

(n) f(z) = 2%sin2

f'(z) = (2sin2)z
(o) f(x)=a+2a™

f(z) = ext 4+ g™t

2. Compute the following derivatives:

(a) £(%)



32z —-11)—-23z+4+2) 6x—-33-6z—-4 37
B (22 — 11)2 2z —-11)2 (20— 11)2
(c) %(vsin2 x)
d .
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(d) £ ((sin?(22) + 1))

= e(Sin2(2x) + 1)6—1(2 sin(233) . 2)
=4e sin(2x)(sin2(2;g) + 1)@—1

(e) % (tan(cos(sinx)))

= sec?(cos(sin z))(— sin(sin z))(cos )

() % ((tanz)(cos x)(sin x))

= sec’z cos T sinx — tan z sin® z + tan z cos>

(2) % ((4m +3)Hx + 1)_1)

=4(4x 433 4-(z+ 1) = (z +1)"2(4a + 3)*
(h) % (sin (3”) + cos (3“7“”))

T

(i) % (x tan x)

=tanx +:Usec2x

= 2zsecx + (2% 4 1) secz tan

= % ((z* + z) tanx sec z)

= (32% + 1) tanzsecx + (2 + ) sec® z + (2° + x) sec x tan? 2

) % (x sin~tx 4+ \/—7x2>
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(O) % (3sin :r)

=3""%1n3cosx

(p) % (ln(a:2 + 1))
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o241
(a) & (e7)
= ST cos
0 & (@)
y = 27

Iny =sinzlnx
sinx

1 /
—y =cosxlnx +
x

) sinz
/
y = " (cosxlnx—i- >
T

d z—3)4 (2241
() & ({/ e )

_ @ = 3)*a? +1)
y= (22 +5)3

ny=In i/(:n — 3)4(952: 1)

(2z +5)
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Iny = é (In(z — 3)*(2* + 1) — In(2z + 5)?)
(In(z — 3)* + In(2® + 1) — 31n(2z + 5))

1
In(x —3) + E In(z® +1) — gln(Qx +5)

1, 41 +1 2 3 2
y" 5x—3 b5a2+1 52x+5

;o 4 2z 6
Y _y<5(3:—3) 5@ 5(2x+5)>

;@ =3)4 @2+ 1) 4 2z 6
h \/ (22 +5)° <5(x—3) [ 5(2w+5)>

(t) % (xsinx + e® + 7% + ™)

=sinz+zcosz+ e + 7 Inw + 7" !

(u) % (In2-log, )

(v) &4 (In10®)

= — (zIn10)

=In10

(w) % <t2 j 3t>

(2t + 3)t — (% + 3t)
t2
224+ 3t — 3t
— 2
t2

t2

(x) % (xInz)

=hnz+1



e’ +1) — (—e7")(e")
(e—$ + 1)2
1+ +1
G
2+ e
(e7* +1)2

3. Flnd Y for each of the following;

(a) zy+2x+3y=1

zy+3y=1-—2x
ylx+3)=1-2x
1—-2z
z+3
dy  —2(x+3)—(1-2z)
dx (x4 3)?
—2r—-6—-1422
T (2+3)?
-7
 (z+3)?

y:

(b) vay+y* =1

1 _1 dy dy
— — 2 1
5(@y)" <y+d m>+ Vo=

1 dy dy
5 <y + x) + 2yd =1

y v _dy dy
2,/xy 2./Ty dx

T Ay W Y
2/Ty dx Yz 2\/zy

=1

i (1) =1/

ay _ 1)
dx 2\;@+2y



(c) sin?x + cos’y =1

d
2sinx cosx — ZCosysiny—y =0

dx
, . dy
2sinx cosx = 2cosysin y——
dx

dy  2sinzcosw
dr  2cosysiny

a? —y =3y
dy _dy

2y — =2 — 327
v dx dzx

(e) x(t) =2t" — 4245 y(t) =3t2+5

dy
dy %% 6t
dr T 1446 —
chtc 14¢ 8t

(f) z(t) = cos(5t% +t) y(t) = cos?(7t2 — t2)

dy

d
dy _ @
T dx
dzr &

d
d—z; = 2cos(7t3 — t2)(—sin(7t3 — t2)(21t — 2t))

= —2(21t* — 2t) cos(Tt* — %) sin (7> — t?)
dx

o= sin(5t2 4+ t)(10t + 1)

2(21t% — 2t) cos(7t3 — t2) sin(7t3 — t2)

(=N
<
SR

(10t + 1) sin(5¢2 + t)



