10.2 Derivatives and Infeqrals of Vector Functions
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B Click here for answers.

1-3 m

(a) Sketch the plane curve with the given vector equation.

(b) Find r'(t).

(c) Sketch the position vector r(t) and the tangent vector r'(t) for
the given value of t.

1r(t) = (t3t?), t=1

2rt)=¢i+e?, t=0

3. r(t) =secti + tantj, t= u/4

4-7 i Find the domain and derivative of the vector function.
4. r(t) = (t, t3 %)

5. ()= (t2— 4, i — 4,6 —1)

6. r(t) =i +tantj + sectk

t—1
t+1

7. r(t) = te®i + j +tan'tk

8-9 1 Find the derivative of the vector function.
8. r(t)=1In4—-t>i+J1+1t]— 4>k
9. r(t) =e'costi + e'sintj + In|t| k

10-14 i Find the unit tangent vector T(t) at the point with the
given value of the parameter t.

10. r() = (Vi t — 2 tan™), t=1
1. r(t) =ti + 2sintj + 3costk, t= 7/6

B Click here for solutions.

12. r(t) = e*costi + e*sintj + ek, t= 7/2
13. r(t) = (2t,3t3 4t%), t=1

14. r(t) = (e*, e ?,te?), t=0

15-20 i Find parametric equations for the tangent line to the

curve with the given parametric equations at the specified point.
15. x=t, y=t3 z=1t% (1, 1,1

16. x=1+2t, y=1+t—1t% z=1—-t+t>—t% (1,11

17. x =tcos2xt, y =tsin2nxt, z =4t; (0,3, 1)

18. x=sinwt, y= &, z=cosat; (0,1, —1)
19. x=1t, y=/2cost, z=+2sint; (w/4,11)
20. x = cost, y=3e?, z=3e"%* (1,33)

21-23 - Evaluate the integral.

2. fol(ti + 2] + t3K) dt
22. J’f [(1+ t2)i — 4t4] — (2 — D k]dt

23. fo”/“(coszti +sin2tj +tsintk)dt
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Answers
I Clich here for exercises. B Click here for solutions.
1. (), (c) y 6. {t|t+# (2n+1)Z,naninteger},
() r' (t) = (sec’t) j+ (secttant)k
1
_ ’ — 2t O
W 1L{t|t# -1 (t)=(1+2¢t)e l+(t+1)2,]+—1+t2k
\ r(l) ’ _ 2t ., 1 . 3t
8. v (t) = — —12e%k
0 > r() 47t21+2\/1——|—t.] €
(b) (3%, 2t) 9. 1r' (t) = —e " (cost +sint)i+ e " (cost —sint)j+ %k
2. (a), (c y
(@), (©) ]0-<%’_ %7%>
N 2i+ 2252k
(1) 12 —2i+2j+ 2k
r(0
° 13 (e e o)
°| r'of N 2 _2 1
b o 202t W (3 -%3)
() e'1—2e B.x=1+ty=1+2t2=1+3t
3. (@), () y 6.x=1+2,y=1+t,z=1—1
r'(3) Vo=—Tty=32+tz2=1+4
r(Z) 18 w:—wt,yzl—i—%t,z:—l

W.rx=7+ty=1—-tz=1+t
20.x=1,y=3+6t,z=3—6t

N Li+1j+1k
(b) secttanti+ sec?tj 2 3
29, 105 _ 1243 4y
4 R, r' (t) = (1,2t,3t%) 8 5 8
1
23. 3 +2J+7k

5. {t|4<t<6}, r'(t) =

o 1 1
"o/t—4 26—t



Solufions
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I3 Click here for exercises.

1. (a), (¢) y
r'(1)
1,1)
\ r(l)
0 X

(b) ' (t) = (3t%,2t)

22 %= =y soy=1/z%z>0.

(@), (¢) y

®) v (t) =e'i—2e7?j

3. 2% — y? = sec?t — tan> t = 1, so the curve is a hyperbola.

(@), (¢) y
“t)
)
=1,0)/ 0 (1, 0) X

(b) v’ (t) = secttanti+ sec’tj
4. The domain of ris R and v’ (¢) = (1,2¢, 3t*).

5. The domainof ris {¢t |t > 4andt <6} or{t |4 <¢ <6}
and

() = (2t -4)7 5607 (1)

1 1
(=)
6. Since tant and sect are not defined for odd multiples of 7,
the domain of ris {¢ | ¢ # (2n 4 1) %, n an integer}.
' (t) = (sec’t) j + (secttant) k.

7. Since ¢
t 4+

1 is not defined for t = —1 (and tan~ ! ¢ is

defined for all real t), the domain is {¢ | ¢ # —1}.

2 1
)= (1+2t)e?i+ i+ k.
2 1
8.1 (t)=— i j— 123 k
P =it g e

1
9.1 (t) = —e " (cost +sint)i+e " (cost —sint) j + 7 k

N Clich here for answers.

Thus

T(3) = Ty L V3I— 3K

=L (i+v3j-3k) =2i+ 28— 2k

.1/ (t) = 2e* (costi+sintj+ k) + e* (—sinti+ costj)
=e?' [(2cost —sint)i+ (2sint + cost) j + 2Kk]
r'(3) =€ (-i+2j+2k)

e”\/g

1/ (t) = (2,6¢,126%) ,r (1) = (2,3,4) .1/ (1) = (2,6,12).
Thus,

Thus, T (%) = (—i+2j+2k) =—ti+2j+2k

r' (1)

T(1) = — 1 (26.12) = <; 3

( ) |I‘/ (1)| 188 < 767 > ’ ’

L' (t) = <2€2t, —2e7% (1+2t)e
Thus, T (0) = 75 (2,-2,1) = (3, -3, 3)-

. The vector equation of the curve is r (t) = ti+t2j + t3k,
sor’ (t) =i+ 2tj+ 3t>k. Atthe point (1,1,1),¢ =1, s0
the tangent vector here is i + 2 j + 3 k. The tangent line goes
through the point (1,1, 1) and has direction vector
i+ 2j+ 3k. Thus parametric equations are x = 1 + ¢,
y=1+2t,z=1+3t.

16. v (t) = (1+2t,1+¢t—t*,1—t+1° — %),
r' (t) =(2,1—2t,—14 2t —3t*). At(1,1,1),¢t=0and
r’ (0) = (2,1, —1). Thus the tangent lines goes through the
point (1,1, 1) and has direction vector (2,1, —1). The
parametric equationsare x = 1 +2t,y =14+t,z=1—t¢.
17. r (t) = (tcos 2w, tsin 27t, 4t),
r’ (t) = (cos 2wt — 2t sin 27t sin 27t + 27t cos 27t 4).

At (0,1,1),t = 3 and

r'(3) =(0—%,1+0,4) = (—%,1,4). Thus, parametric
equations of the tangent line are x = — 3¢,y = i +t,
z =144t
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L r(t) = <sin7rt, V/t, cos 7rt>,

r' (t) = (mcosmt, 1/ (2V/t) , —wsinmt). At (0,1, 1),
t=1andr’ (1) = (—m, 3,0). Thus, parametric equations

of the tangent line are v = —7t, y = 1 + 3¢, 2 = —1.

. r(t) = (t,v2cost,v2sint),

r' (t) = (1,—V2sint,v/2cost). At (3,1,1),¢t = Z and
r' (%) = (1,—1,1). Thus, parametric equations of the
tangentlinearex = 7 +t,y=1—t,z=1+1.

r(t) = (cost,3e*,3e”?"),

r' (t) = (—sint, 6e*', —6e~*"). At (1,3,3),t = 0 and
r’ (0) = (0,6, —6). Thus, parametric equations of the
tangent lineare z = 1,y = 3 + 6t, 2 = 3 — 6t.

[ (ti+ 25+ t5Kk) dt

= (Jytar)i+ (fy 2at) i+ (Jy ¢ at) x

|:t2:|1 t3 1 t4 1
L[]
2 0 3 0 4 0

Li it

I
—

N

n [P[(1+)i-attj— (P -1)k]dt

2
1

[(64+30)i - 35— (3¢ ~ 1)
[(2+8)1- 125 (3 -2)

[0+ i-25-(G -1k
P11tk

23. fow/4 (cos2ti+sin2tj+tsintk)dt

[1 sin2ti — %cos%j]g/4

2
+ [[—t cost}g/4 + fow/‘l costdt] k
i+ ij+[-FcosT +sing|k
b die -9k
bt i+ g



