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 .

(a) y = Va2 +e®

1 1
y = 5(1: +€%) 7 (2z +€")
(b) y = Inz®%
y =5001nx
y’:500.l:ﬂ0
x oz

(¢) cos(zy) = sin(zy)

. dy\ dy
sin(zy) <y + :de> = cos(zy) (y + azdx>

. . dy dy
—ysin(zy) — :Usm(:ny)% = ycos(zy) + :Ucos(:ny)dx
—ysin(zy) — ycos(zy) = x cos(x )@ + zsin(z )@

Y Yy)—y Yy) = Y da Y dr

—ysin(zy) — ycos(zy) = (z cos(zy) + x sin(xy)) %

dy _ —ysin(zy) — y cos(zy)
dr — xcos(ry) + xsin(xy)

y2+5tanxz—Z
(d) ——Z—" =2

T
y2+5tan:z:——::1:5
Y

dy
d —x2
2y—y4r5sec2a:f 2 _dr _ 5t
dz 32
dy 1 d
2yd—+5sec x—§+%d—z 5

d 1
(2y+;2> £:5$4—5SGC2$+§

4 2 1
@:533 — 5sec ZL’+y
dx 2y+y%



(e) 2423 — 32 "=y

y = 722% 4 21278

(f) f(x)=(e"+ arcsinx)(%)

f'(z) = (e"” + \/11_7) (;) + (e +sin ' 2) <

(g) y =2 32>~ 1

y =32 — 62
() fw) = T2 -3
fll@) =1
(i) flz) =€"
fl(x)=0
() fa)= >
fla) = 5o

k) f(z)=5yx+622—e

) fle)=Jt b1

2

(m) f(z) =sin3

(n) f(z) = 2%sin2

f'(z) = (2sin2)z

(o) f(x)=a+2a"

f(z) = ex® 4+ ™t



2. Compute the following derivatives:

(2) (%)

() £ (3242)
32z —11)—2(3x+2) 6x—33—6z—4 37
B (22 — 11)2 2z —11)2 (22 —11)2

= —sinx = cosx

dx

= e(sin2(2$) + 1)6—1(2 sin(2x) - cos(2x) - 2)
= 4esin(2x) cos(2x)(sin?(2x) 4+ 1)¢7*

(e) L (tan(cos(sinz)))
= sec?(cos(sinz))(— sin(sin z) ) (cos )
() % ((tanz)(cos x)(sin x))

= sec’x cos T sin T — tan z sin® z + tan z cos® x

(8) L (4z+3)4z+1)7Y

=4(4x 433 4-(z+ 1) = (z +1)2(4a + 3)*

. 3rx 3T
=—sin|{ — | - —
2 2

(h) & (sin (%5%) + cos (%5%))

(i) % (x tan x)

=tanx + zrsec’
() % ((:E2 + 1) sec :B)

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



(k) <L (2(2? + 1) tanz sec z)

= — ((x3 + x) tan z sec )

dx

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

1) % (m sin~!tx + \/—7:52)

=sin" "z + ———= + - (—27) 2(—22
T 5 (e ()
—=sin ta+ z + — ’
V1— 22 —x?

1
S oi— 1
(m) 4 (tauf1 Va2 —1+sin~! x)
1 1, , . 1 1
= — — 2+7
14 m2—122( ) V1-— 22
1 Lo, 0
42?12V 1 V142
1 1

— +
202vVa2 —1 V1 —2a2
(O) % (3sinx)
= 3T 3cos

(p) % (ln(a:2 + 1))

2z
2+l
(@) % (e5in)
= e cos
(r) % (250 )
y = 25

Iny =sinzlnx



1, sinz
—y =cosxIlnx +
x
- sinz
y = o <Cosxlnx + >
T

d 5/ (x—3)%(x2+1
() & ({/alle™)

. \5/<x—3>4<x2+1>

(2x +5)3
@ =3)4 (224 1)
lny—ln\/ (22 +5)3
lny — I (x —3)* (22 4+ 1)

5 2z + 5)°
Iny = é (In(z — 3)*(2* + 1) — In(2z + 5)?)
(In(z — 3)* + In(2* + 1) — 3In(2z + 5))

1
In(x —3) + E In(z® +1) — gln(Qx +5)

1, 41 +1 2r 3 2
vy’ H5x—3 52241 52x+5

_ 4 2z 6
Y _9(5(:5—3) 5@ 5(2x+5)>

/5 («T—3)4(x2+1) 4 2z 6
! _¢ 2 +5) (5<x—3> RECET 5<2x+5>)

(t) % (xsinx + e® + 7% + 27™)

=sinz+zcosz+ e + 78 Inw + 7"}

(u) % (In2 - logy )

(v) % (In10%)

d
== (x1n10)
=In10



(2t + 3)t — (% + 3t)
t2
224+ 36—t — 3t
- 2

=hz+1

(e 4 1) — (—e ) ()
(e7® 4 1)2
_l+et+1
NG
2+¢€”
(e—a: + 1)2

3. Find % for each of the following;

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

zy+3y=1-—2x
ylr+3)=1-2z
1-22
43
dy  —2(x+3)—(1—2x)
dx (x 4 3)2
—2z—-6—-1+2z
- (z 4 3)?
-7
(z+3)2

y:

(b) vay +y* =1

1 _1 dy dy
- -J Q-2 —
5 (@y) 2 <y+dww>+ yo- =0

1 dy dy
- =9 Q-2 =
<y+dwx>+ Yz 0



(c) sin?z +cos?y =1

(e) x(t) =2t" — 4245

d d
St = 2y =0
VTy o 2 /xydr dx

T dy o, WY

2,/acy% + ydx _2./a:y

(S -
dx \ 2,/xy v)= 2./Ty

__Y
dy _ 7
dx —2\}”@ + 2y

d
2sinx cosx — QCosysinyd—y =0
x

. . dy
2sinxcosx = 2cosys1nyd—
x

dy 2sinzcosz
dr  2cosysiny



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

dy

d

dy _ dr
T dx
dx S

% — 2cos(Tt — £2)(— sin(T£ — £2)(21£2 — 2t))

= —2(21t? — 2t) cos(7t3 — t?) sin(7t> — t?)

d
T — _sin(5¢% + ) (10t + 1)
dt
dy
dy % 2(21t2 — 2t) cos(Tt? — %) sin(7t® — 12)
dr 4 (10t + 1) sin(5t2 + t)



