Calculus Chapter 10 Review Problem Solutions

la) (~17,32) Ib) |(-17.32)| = m-ﬁ

2a) (~1,-1) 2b) <—1,—1>‘=\/m=\/§

3a) (6,-8) 3b) <6,—8>‘=m =10

4a) (10,-25) 4b) [(10,-25)| = W —725=5V29

R Tl e T e o

8) 5(- 1)<§ %> = (-3,-4)
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Tangent equation :y + % = —3(x - %) = y=-3x+ ?
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—secttant
dy 2

1) 2_2  _gint Horizontal: sint=0=¢=0, O,l ; 0,—l
dx 1 2 2
Esec t

Vertical tangent : sin¢ is undefined, which never occurs.

12) d—y=2C,OSt=cott Horizontal : cotl‘—O:t—E3—TE (0,2);(0,—2)
dx 2sint 22

20)29)

Vertical tangent : cot ¢ is undefined = ¢ = 0,7

13) dy_M=—2cost Horizontal : —2cost =0=1¢= E3—n (an)
dx sin¢ 272

Vertical tangent : — 2 cost is undefined, which never occurs
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14) d_y_ dcost Horizontal : 9cost—0=>t—E - (0 9) (O"9)
2’

dx B —4sint 2
Vertical tangent : —4sint =0=¢ =0,n ( ) ( )

15) The graph is a cardioid 16) The graph is a convex limacon
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18) The graph is a line
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19) The graph is a lemniscate 20) The graph is a circle

21) X= cos20(cos0) y= cos20(sin6)
dy|  dyldo| cosQH(cosB)— 2sin20(sin0) |
E(g:E ) K B cos29(— sin@)—2sin2¢9(cos9)0 .
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22) X= (2 + cos26)(cos 6) y= (2 +Cos 26)(sin 0)
dy| _dylde| 20089+cos29(cos0)—2sin28<sin6) |
dx|,_x dx/df)|,_- -2sin6+cos26(-sin6) - 2sin26(cos)|
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e (1 ) COS(g))(COSH) = 0050 - cos H(COS@) y= (1 - cos(g))(sin 6) =sin 6 - sin e(cos(g)) Not
& dvido cos6 - sin 8(—;sin(g)) +(-cos 0)(cos(g))
de DG cos 9(—;sin(§)) +(sin 0)(c05(§))

Horizontal tangent : cos6 — sin 9(—%sin(§)) + (—cos 0)(cos(§)) =0=0=0,2.243,4.892,7.675,12.566

0=0 y=0 0=2.243 y=0.443 0=4892 y=-1.739
0=17.675 y=1.739 0=12.566 y=0




FINISHED

27) x = y. the graph is a line.

28) X =rcosf = cosf = = r=3(£)=r2=3x=>x2+y2=3x.
r r

The graph is a circle with center (%,O) and radius %

: 2
29) r=4 smo |1 —rcosO=42|=x=42 zy=x—.Thegraphisaparabola.
cosO )\ cosO X x 4

30)  Trig Identity : cos(u+ v) = COSUCOSV+sinusinvy

- 23

rcos(@ + %) = 2\/3 = r[cos@ cos%— sinf sin%

- rcos@(%)— rsinﬂ[gj =23 = x-3y=43

The graph is a line.
31) (x2 +y2)+ 5y=0=r"+5rcosf =0=r=-5cosf
32) (x2 +y2)—2y =0=>7"-2rsinf=0=>r=2sin0

16
cos’ 0 + 4sin’ 0

33) r’cos’ O+ 4r’sin’0=16=r" =

34) (rcos0+ 2)2 + (rsinH—S)2 =16

35)

0 0

27 1 2 27 1 27 1
f —(2— cos@) do = f —(4— 4 cosb + coszﬂ)de = f 2-2cos6 +—cos’0 |do
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38) f 1(2-2sine)2de-f l(zsine)2d9=f l(4—8sin@+4sinz@)ale-f2511129519
2 02 0o 2 0

0

= f:n(Z —-4sin6 + (1—c0520))d0— fo
sin20rn ~ [6— si11226
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39a) v(t) = <—4 sint,\/Ecost> a(t) = <—4 cost,—\/E sint>

39b) Speed —\/(-4 sin(%))z + (\/5 cos(g))z - (—2w/§ )2 +(1) =9 =3

40a) v(t) = <\/§ sect tanz, /3 sec? t> a(t) = <\/§ sec’ 1 + /3 sect tan’7,24/3 sec? ¢ tant>

40b) Speed =\/(x/§ sec(O)tan(O))2 4 (JE secz(o))2 - \/(0)2 + (JE (1))2 -3

2 2

! ! Speed = ! + ! _ ]
(1+ t2)3/2 ’(1+ t2)3/2 p (1+ t2)3/2 (1+ t2)3/2 - 1472

Maximum speed will occur when ¢ = 0, which means that the speed = 1.

41) v(t) =




e'sint

42) Angle of r = tan"l( ) = tan"l(tant) =t

e' cost

V= <—e’ sint + e’ cost,e’ cost + ¢’ sint> a= <—2ez sint,2e’ cost>

2e' cost

Angle of a = tan‘l( ) = tan"l(—cott) =90°-¢

-2e'sint
The angle between the vectors is £ — (90° - £) = 90°.

43) r(t) = <f(_ sint)dt,fcostdt>= <cost+C1,sint+C2>

cos(0)+C,=0=C,=-1 sin(0)+C,=1=C, =1
r(t) = <cost— l,sint+1>

W= [ )= (e e
r(t) = dt, | ——dt )={(tan" t+C . Nt"+1+C.
© < R e > 1 2

tan'(0)+C, =1=C =1 VO’'+1+C,=1=C,=0
r(t)=<tan"1t+1, t2+1>

45) v(t)=<f0dt,f2dt>=<0+C1,2t+C2>
0+C=0=C=0 2(0)+C,=0=C,=0=v(t)=(0,2)

r(t) = <f0dt,f2tdt>= (0+c.rr+c)

0+C=1=C=1 (0] +C,=0=C,=0=r®=(Lr*)

46) v(t)=<f—2dt,f—2dt>=<—2t+q,—2t+C2>
2(1)+CG=4=C=6 -2(1)+C,=0=C,=2=v(t)=(-21+6,-21 +2)

r(t) = <f(—2t + 6)dt,f(—21 + 2)dt> = <—t2 +61+Cy,—17 +21 + C4>

(1 +6(1)+C =3¢ =2 —(1)2+2(1)+C4=3=C4=2=r(t)=<—t2+6t—2,—t2+2t+2>

47a)

r(t) = <3cos(£t),53in(£t)> = V(1) = <—3—”sin (Et),s—”cos(ﬂt»
4 4 4 4 4 4

3W2rm) [ s\2x) 187 +50%° #17
v(3)|= —— | *| =

g 64 4



47)b)

<3n.(n)5n (n)> <3n
v(t)=(-""sin| =¢|,~—cos| =1 | )= a(t) =( -
4 \4 )4 T \4 16

a(3) = <3\/§n2 _ 5x/§ﬂ2>

32 7 32
47)c)
HRER
48)a)

dy e'sint+e' cost

dx e'cost—e'sint

when t=n,ﬂ= eﬂ(0)+eﬂ(1) =1
dx e”(l)—e” (O)

48)b)

r(t)= <e’ cost, e’ sin t> = y(t) = <e’ cost—e'sint, e'sint + e’ cos t>

2

COS(

|v(3)| = \/(63 cos3-¢’ sin3)2 + (e3 sin3+¢’ c:os3)2 =e'\2

48)c)

T

4

fs\/(e3 cos3-¢’ sin3)2 +(.e3 sin3+¢’ 0053)2 dt = (63 —1)\/5

49)a)

r(t) = <t2 -2, %t3> = (1) = <2t, gt2>

. (96) 104
|V(4)|—\/(8) +(?) =5
49)b)

f4\/(2t)2 +(§r2) dgr = 44
0 5 135
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d or 3

DS 2t x=r-2=t=+x+2
dc« 2t 5

ﬂ=§ xX+2

dx

50)

Endpoint of airplane vector: (540c0s10°,540sin10°)=(531.796,93.770)
Endpoint of wind vector: (540 cos(-10°),540 sin(—10°)) =(54.164,-9.55)
Resultant vector's endpoint: (585.96,84.22)

Magnitude of resultant vector: V585.96* +84.22> ~591.982 mph

84.226) ~ 8.179° North of East

Resultant direction: tan™' (



