MAT 203: HOMEWORK 4

Section 12.4

2. (Drawing)

8. r(t) = 6costi+ 2sintj

Want: T(3)
m r'(3)
T(Z) = 37
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28. r(t) = V2t +efj+ etk
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T'(0)
N(0) =
T/ (0)]
r'(t)
T(t) =
I’ (@)
r'(t) =V2i+elj— ek
X)) = V2 + e+ e 2
V2 et —et
T(t) = i+ j + k
= rores " aresem | araiow
d 2 d t d et
() = & V2 T ¢ i+ = ¢ k
i|Vizersen| d|\Vareiten)) @t | Varergen




d V2 d
Bl — V2L (94 o2t 4 o212
dt |2+ e +e 2 V2 (@ e 4 )]
-1
— ﬁ(2+62t +6—2t)—3/2(262t . 26_2t)
d et d t 2
Bl — Lt t o, —2ty—1/2
7 [ ,—2—|—62t—|—€_2t:| o [ (2 + e* + )7 17]
d
= o[+t e pel @ e
1
_ et( 5(2—{—6%—{—6 )—3/2) +€t(2+62t+6—2t)—1/2
d —c' d t 2
il = _Yr.te t o, —2t\—1/2
dt{ ,—2+62t+6_2t:| t[e (24 € + e )17

d
d
= - (et —[2+ e e T 4 (24 2 72T, (_1))
1
= - (et : _5(2 + €2 4 e72) 32 (262 — 2e7H) — (24 €2 + e2t)1/2)
1
— 56775(26215 - 2672t)<2 + €2t + 672t>73/2 + (2 + e2t + 6727&)71/2
Thus,
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56. r(t) = (e'sint)i+ (e') cost)j+ (e')k
Want: T(0),N(0), ar(0), an(0)

Following the hint, we shall find a(0), T(0), and an(0), and then solve for N(0) in the
equation a(0) = ar(0)T(0) + an(0)N(0).

a(t) =r"(t)
r'(t) = (e' cost + e'sint)i+ (—e'sint + e’ cost)j + e'k
r’(t) = (—e'sint + e’ cost + e’ cost + e’ sint)i+ (—e’ cost — e’ sint — e’ sint + e’ cost)j + e’k
a(0) =r"(0)=(0+1+1+0)i+(-1-0—-0+1)j+1k=2i+k
r'(0)
T(0) =
[’ ()]
r(0)=i+j+k
') =vVI+1+1=+V3
1 1 1
T(0) = ——i+ —j + —k
(0) At AT
To find an(0), we find ar(0), then we use

an(0) = /[[a(0)[|* - (ar(0))?

ap(0) = a(0) - T(0) = (2i+K)- (%i + V3 + V3k)

2 1 3
- Ga AV
la(0)]> =2*+1*=5
Hence
an(0) = V5 —-3=v2
We now solve:
a(0) = a1 (0)T(0) + an(0)N(0)

i.e.

1
2i+k = \/5-ﬁ(i+j+k)+\/§(n1i+n2j+n3k)

= (1+vV2n)i+ (1 +V2n9)j+ (1+V2n3)k

1+v2n, = 2
14420, =
1+v2n3 = 1
so that



Thus,

Section 12. 5

18. r(t) = 6 cos(nt/4)i + 2sin(nt/4)j + tk
(a) Want: ||r(2) —r(0)||

r(0) = 6cos0i+ 2sin0j + 0k = 6i
r(2) = 6 (cos%) i+2 (sin%)j—i—?k: 2j+ 2k
e @) (O] = || - 6i+2j + 2K]|
= V36 +4+4=144=2/11
(b) Want:
[r(0.5) = r(0)[] + (1) = r(0.5) [} + |r(1.5) = r(D)]| + [[r(2) — r(1.5)]

(Lengthy calculation requiring intensive use of trigonometry omitted. It is unlikely that
any exam problem will involve such complications.)

(c) Divide [0, 2] into smaller and smaller segments, each time applying the process of part

(b).

24. Calculate the curvature of
3
r(t) = <4(sint —tcost),4(cost + tsint), §t2> :
By Theorem 12.8,

)
B0 =]

r'(t) = (4(cost — (—tsint + cost)),4(—sint + (tcost + sint)), 3t)
(4(—tsint), 4t cost, 3t)

@) = V1612 sin2 ¢ + 162 cos? t + 9t
= V1612 + 92
= V2512
= |



r'(t) 1 :
()= oy = ¢ sint: 4t cost,31)

which we rewrite as

4

—%sint,%cost,%>, ift>0
= sint, —%cost,—§>, ift<0

Differentiating yields

4

T'(t) = —‘gcostll,—gsint,@7 ift>0
gcost,gsint,0>, ift<o0

so that
1\ > 1\?
T (0)|| = — ) cos?t+ (= | sin’t+0
5 5
e
_ (g) -!
Thus,
4
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Slt] 25l

38. Calculate the curvature of

r'(t) = 4ti + j + tk

') = V16t2 + 1 + 12 = V172 + 1

r'(t) 1 .
T(t) = = 4t 4 j + tk
O=Twor = Ve )
4t . 1 ) t

1+ + k
1762 4+ 1 V172 + 1J 1762 + 1
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(172 + 1)372
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K'(z) =

K(z) =

le”]

R 2x\—3/2
—(1 T )i e’ (14 e*)

ev . % [(1 + e2x)3/2] + (1 + 62&:)—3/26&:

3
e® (_5(1 + 62w)—5/2 i 262z) + (1 + 62$)—3/26$

_363:1:(1 +€2x)75/2 +ex(1 +621>73/2

~ _363x<1 4 62:6)—5/2 + €x<1 + eZI)—?)/Q =0

6I<]. + 623:)—3/2 — 363x<1 + 62m>—5/2

eaz(l + 621)71 — 36336
e’ = 3e3*(1 + *)
ez — 36336 + 6523
e5:c+3e3x —e* =0
e’ (e* +3e* —1) =0
e 43¢ —1=0

e 3V @ED

2
—3+£V13
2

But since e?* > 0, we must have

P R4

2
so that 19
Tr = 1 In B 13
p— 2 2 *
(b)
. ' e . e’
dm K(z) =l m—mae = I g

But 0 < (e%)/((1 + €*)3/2) for all z, so it follows from the Squeeze Theorem that

e$

D



Section 13.1

8. g(z,y) = In|z +y|

(a) 9(2,3) =In|2+ 3| =1In|5] =1Inb

(b) g(5,6) =In |5+ 6| =In|11| =1In1l

(c) g(e,0) =Inle+ 0] =Inle| =lne=1

(d) g(0,1) =In|0+ 1] =In|l|=In1=0

() g(2,-3)=In|2—-3|=In|—-1]=In1=0

(f) gle,e) =Inje+e| =In|2¢] =In(2¢) =In2+lne=1n2+1

19. f(z,y) = arcsin(z + y)

domain: {(z,y) eR*: -1 <z +y<
m
range: {zeR:—Egzg



