CALCULUS REVIEW from Differential Equations by Murray R. Speigel

Sec. | Differential Equations in General 3
REVIEW EXERCISES

1. Find dy/dx for each of the following functional relations.*

@ y=x'—-3x*+x +5. (b)y=x2+5;—f/4—;+%‘
sin 3x A .

©y= vy 708 3x. (d) y = xsin 4x — cos?2x.
©y=€In@ixt+1) —e%. (f) y = e73%(A sin 4x + B cos 4x).
(g y = Vx* + 3x — 2csc4x + 3sec2x.

(h) y = In(sec 3x + tan 3x). 0y =;\/1 — x? + } arc sin x.
(j) y = e*etan2® 4 3sin (2 arc cos x).

(k) x® + y® = cx. M) Xy — ) =4x2
(m) xsiny + ycos3x = 5. (n) xtarcsin2y —3xy +1 =0.
(o) eV + arc témxy = 2x. (p) xV1 —yz + y\/l — x2 =aq.
(@ yIn(x + y) + 2cos (x + y) = 3x2

(r) ysin?3x — x[in y® = 10. (s) xsecy —ytan’}c =V2x + 1.

(t) V% + y? + arcsiny/x = 4.
2. Find d2y/dx? for each of the following.

(a) y = 3sin2x — 4 cos 2x. {(b) y = e *(sin x + cos x).
) xIny =x + 1. G¢f@x2/" + y3 = 1.
3. Given the following sets of parametric equations, find dy/dx and d?y/dx®.
@x=2—t,y=8+1t (b) x =3sint, y = 3cost.
() x =a(6 —sin6), y = a(l — cos 6).
et —e¥ et + ¥
(d) x = 2— Yy = 2

d3 _

d
4167 =1+ showthat % =201+ y5( + 3.

dx
5. Find each of the indicated partial derivatives.
Vv v vV vV Vv VPV
2x’ay > ax®’ @yt ax dy’ dy ax’ By ax’
2U *U
8x2 8y’

* In these exercises, as well as in later ones, we shall assume unless otherwise specified,
that letters at the beginning of the alphabet represent constants. We shall use the notation
“In” for ‘‘log,” where e = 2,71828 - - - is the base of natural logarithms. Also we shali
assume unless otherwise stated that the domain of each function considered will be suitably

chosen so that the functions are real, single-valued, continuous, and have continuous
derivatives.

(@) ¥V =2sin(x + 3y):

(b) U = e~*sin Ax, 2 = constant:



ANSWERS TO EXERCISES
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"1.(a) 4x® —6x + 1. (b) 2x — 2x3/% — 4(4x)2/3 — 10x78,

(©) 3xV2cos 3x — }x%2sin 3x + 3 sin 3x. (d) 4x cos 4x + 3 sin 4x.
© 2L oot 1) 4 20
1 n(x® + 1) + 2¢~2,

(f) e3*[(44 ~ 3B)cos 4x — (34 + 4B) sin 4x].
(® —4(® + 3x — 2)'2cscdx cot 4x + (x + 3)(x% + 3x — 2) V2 csc4x
+ 6 sec 2x tan 2x. '

2xeretans® g o5 (2 arc cos x)
h) 3 3 V] — x2 —
(h) 3 sec 3x. () V1 —x2 (0)) T 4~

c—2x 8x — 3x%y 3ysin3x —siny
() 2y ® xB—4y8 o xcosy + cos 3x "

P Vl_——_tt? ( 3y — 2xarcsin Zy) o @2 — 2y )1 +2x2y2) —y
26— 3x V1 - 4 X1+ X + x
()‘__4/1___),_2 6x(x + ) + 2(x + ysin(x + y) — y
g . Yt +phx+y) -2+ ypsinx +y)°
y(n y)* — 6)%sin 3x cos 3x
ysin® 3x — 3x(In y)?

@
1 - V2x + Isecy +2y V2x+1tanxsec“’x
V2x + 1 (xsecytany — tan®x)

y xZ yz_xz Vx 2
® T
x Va2 4yt Txnyz—y

®)

- (a) 16cos 2x — 125sin2x. (b) 2¢~*(sin x — cos x). (c) JI(n y)E — 1)/x2.
(d) $x-43y-1/,
32+ 1; 122 -6t — 4
4¢ —1° (4 —1)p
sin 0 -1 @ e* —e™ 8 —
© 1 — cos 0’ a(l — cos 0)% e+ e’ (et + e¥)

(b) —tant, —%sec’r.

r

. (@) 2cos (x + 3y), 6 cos (x + 3y), —2sin(x + 3y), —18sin (x + ),
—6sin(x + 3y), —6sin (x + 3y), —18cos (x + 3y).
. 2x —z 822+ 2z
(b) — %= sin x, Ae™3Y sil"l Ix. (<) 821 '8z +y Bz +

10z + 1 x 2(y2—'—zz—x"’) 202 + 2% — ) 2(x% 4 )P —zz).
(d)—m—,—@- © (x2 + 3%+ 2 (2 4yt + 2P OF + y2 4 2%




