MA216 Assignment#4 (Solutions)

15. 2 ‘Gitf-:aaregit.r-:ﬂ:lt]:ml:Cf'l—ﬂ;=3l)lr:1:|1/handcf—ﬂlf_‘;:=72];1m/h_2:2=.1.'-2+;t,-2 =
z x dz dx dy dz dr dy dz 1{ dx dy
EZE—Q E+2 E = ZE ".-..“E‘l‘ e = E=;(.’EE+ d‘ﬁ)_
After 2 hours, z = 2(30) = 60 and y = 2(72) = 144 = =z = /60° + 1442 = 156, so
dz 1( dr dy\ 60(30)+ 144(72)
dt z( = Y dt) 156 /
; dz dy 2 2 2
2. 100 B Wem‘egwenthata=35kmfhandE=25kmfh.z =(z+y) +100° =
Y Y dz dz d
22——2(::+ }(dt +¢§) At 4:00 PM, z = 4(35) = 140 and y = 4(25) = 100 =
x — /(140 + 100)? + 100% = /67,600 = 260, so
dz _z+y dy 140 + 100 _720
A il (dt+ dt) 560 (35 +25) = =~ 55 4km/h

6. f(x) =tanz. f(0)=tan0=0=tanm = f(mw). f'(z) =sec?z > 1, 50 f'(c) = 0 has no solution This does not
contradict Rolle’s Theorem, since f' ( ) does not exist, and so f is not differentiable on (0, 7). (Also, f() is not continuous

Dﬂ [01 ﬂ—] ')

24. If 3 < f'(z) < 5 for all =, then by the Mean Value Theorem, f(8) — f(2) = f'(¢) - (8§ — 2) for some cin [2, §].
(f 1s differentiable for all x, so, in particular, f is differentiable on (2, 8) and continuous on [2, 8]. Thus, the hypotheses of the
Mean Value Theorem are satisfied.) Since f(8) — f(2) = 6f'(c) and 3 < f'(e) < 5, it follows that

6-3<6f(c)<6-5 = 18< f(8)— f(2) < 30.

dw dy dy dw
17. Letw = 1 — 3z. Then — = —3. Also, — = — —
v ” dz % dwdz
1 2 1 3 w 3 3 _ 3
J = d U — d L dw _ d u du-dw=— w (=3) = 3(1 — 3=x)
dr fi_z. 1+ dw J, 14+ u® dx dw J; 1+u? dx 1+ w? 14+ (1 — 3z)?

B[] 3+ VE)de = [}(3+2")de = 30+ 22%7] = [(3+3) 0] =

cn|q

0. [Fly—1D2y+Ddy= [j (28" —y—Ddy=[3° -3 —y]; = (¥ —2-2)-0=4%

2 gty i 11? 8 1 1 7 1 17
34£ d.S f(B + s }d& |:—B —;]1—(5—5)—(5—1)—54—5—?

40. f(z) = — 1s not confinuous on the nterval [—1, 2], so FTC2 cannot be applied. In fact, f has an mfimte discontinuity at

2
x:ﬂ,sof ia:f;z:dt:)esm.:;t»:exist.
&
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MA216 Assignment#4 (Solutions)

14+-2= 0 142z 1—-2x 14+-2=
50. g(:.c)=f tsintdt = tsintdt—l—f tsintdt=—f tsintdt—l—f tsintdt =
1 0 0 /]

— 2 1—2x
r - d - d
g'(x) = —(1 — 2z) sin(1 — 2z) - d_“ —2z) + (1 4+ 2x) sin(1 4 2z) - d—{l + 2x)
x x
= 2(1 — 2z) sin(1 — 2&) + 2(1 4 2z) sin(1 + 2x)
14. Letz = 1 — u”. Thendr = —2udu and udu = —1 dz, so

JuvT—wldu= [r(—Lde)=—-1[a?de=-1.22"+0c=-11-u)*+C

1 1
16. Let u = /= Thendu = —=dz and 2du = —= dz, s0

2z vz

fslrfdx=f5mu(2du]=—2(:ﬂsu—|—C=—2cos\,-"..:,—l—C_
x

24. Let u = 1 + tant. Then du = sec” ¢ dt, so

f dt _ sec” tdt du —\/‘u_”zdu— et
cos®t+/1 +tant V1 +tant Vu 1/2
30. Letu =z + 1 [sox® = u— 1]. Thendu = 2z dz and x dz = 1 du, so

[ Vet +1lde= [2* Vel Flade = f(u—]]\,’_(ldu) f{:usﬂ—

2\56

Or: Letu=+22 + 1. Thenu® =2 +1 = 2udu=2zxdr = udu=azdz,s0

=2+/1+tant 4+ C.

u'/?) du

= l(zus,ﬂ’z . %uzfz) T+ O = %(xz + 1}5;@ _ %(_rz +1)3;z +o

fﬁ-“‘g\f:.cz—kldx:f.rz \,":rz—l—lxd_q;:f(uz_1}u,ud“=f(u4_uz)dﬂ
=lﬂﬁ_%ﬂ3+cz%(_r2+1)5/'z_%(Iz_i_l}a}z_'_c-

B

Note: This answer can be written as = v/z2 + 1(3z* +2° —2) + C.

48. Let'u,=1+2.r,s':).1."=%(u.—l‘}éirl(fle:.’.t,s=2t:l':.,"_‘E’\-T]len.r=l3,u=l;\:!.'hen:.':=-’-l,14:='9_'I']:ﬂ.15P

fv’1+—2:c1

9 l(u—l)du_ f( u/? Yy gy — [2 3;‘2_21‘11'3}9:1
1 4
= 1[(27 - 9}—(1—3) 2_1

el
d In z)’

69. Let u = Ina. Thmda:—x,mfﬂdx=fﬂgdu= L+ 0 =1z +cC
I x

82. Letu = —2°, s0du = —2zdr. Whenz = 0, u = 0; when = = 1, u = —1. Thus,

Jo ze= dz= [Tt (< du) = =4[] = (T — ) =31 - 1/e).

.2
3

[u:i,'z

9
. Suuz]
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