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r=4 19. T—TOS@
r = sec (0) 21. 7 =sin(0) + 4/sin”® (0) + 3
2
= 23. =2 0
"7 Sin(8) — 3cos (0) r=2cos(6)
r = sec (0) tan () 25. 1 =4/2sec(f)csc ()
27. p=3,e=3
29. p=2,e=02
3. p=2,6=0.5
33. p=23,e=06



3. Section 3-5

1 1
Low=(1,2),J=| _1],z—<3,—1>
5. w=(13), 7= |2 "] 2= 36,108)
' v? 2uv |’ ’
_ _ | sec(v) wsec(v)tan (v) -
5 w=(1,0, 7= | 0 ey | 2= (10)
7. dA = 2dudv
9. dA= (4u® + 4v?) dudv
11.  dA = 2|u|dudv
13.  dA =6|u|dudv
15.  dA =|cos (2u)| dudv
17.  dA = (sin® (u) + sinh® (v)) dudv
19. dA = 2dudv
21. dA = dudv
23. dA= (4u2 + 4112) dudv
25. dA= |sinh2 (v) — sin? (u)| dudv
4. Section 3-4
1. 22 4+9? =22
3. 2P+t +22=1
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7. 2? yg—i— 22 =1
9. 22442 -22=1
11. (m2+y2) 22=1
13. = (—sin (u )sm( ), 0,cos (u)sin (v)) 1, = {(cos (u)cos (v), —sin (v) , sin (u) cos (v)) orthogonal
15. = (0, —sin ( cos (v),cos(u)cos (v)) 1, ={cos(v),—cos(u)sin(v),—sin (u)sin (v)) orthogonal
—sin(v)u —cos (v)u .
17. =(1, , r, =+v1—u? (0,cos(v),—sin (v orthogonal
e ) (002 s ) :
2 — 1), —4uv,4 —4uv, 2 — 1),4
19. r, = QF-wit ), 2uv, “) r, = (~duw,2 (v* ~ u +2 ). 4v) orthogonal
(u?> +v2+1) (u?+0v2+1)
21.  r(u,v) = (u,usin (v),ucos (v)) orthogonal
r, = (1,sinv, cosv) r, = (0,ucosv, —usinv)
23.  r(u,v) = (u, (u—u?)sin(v), (u—u?)cos(v)) orthogonal
r, = (1,(1 — 2u)sinv, (1 — 2u) cosv) r, = (0, (u — u?) cosv, — (u — u?) sinv)
25. 1 (u,v) = (u, cosh (u) sin (v) , cosh (u) cos (v)) orthogonal
r, = (1,sinhusin v, sinh v cos v) r, = (0, coshu cosv, — cosh usin v)



5. Section 3-5
a. (5.3V3.3)
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b.

b.  (0,7,0)

(v23v20)

c. (5,0,0)

In 5-11, substitute the value for r into the parameterization

r(6,z) = (rcos(f),rsin(6),z)

d.
(713 Oa 0)

In 13-19 amd 23, substitute the value for p into the parameterization

r(¢,0) = (psin (¢) cos (0), psin (¢) sin (0) , pcos (¢))

In 25-29, substitute the value for r into the parameterization

r(t) = (rcos(t),rsin(t),r)

5. 1T =25,
7. r=vZT1
9. r= 2
" 3cos () +4sin(0)
11. r==z
13. p=5
15.  p=csc(¢)sec(6)

6. Section 3-6
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17, p=+/—sec(29)
19 = !
C P s (¢) + 2sin (¢) sin (9)
A g=n/h r(p0)= 4
23.  p=sec(¢)sin (260)
1
25. = —
T 3 cos (0)
2
27 r=—
o 1 —cos (6)
1
29. =
"T 1 2cos (9)
15 z=(F+ e+ (L
17. z=+2- o %
19. z=e?y+2e!
21, z=4zx—-y—14
23. z=3z+2y+1
25. z=x+4y

(sin (t),cos (t),0)
(cos (t),—sin (¢),)
(0,0, sin (t) cos (0))
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(cos (0) ,sin (0),1)



7. Section 3-7

1. ds® =2du?® + dv? 17. 2«
3. ds? = v?du® + 2dv? 19. 7
5. ds? = du® + sin? (u) dv? 21.  p” =0, p(t) is a straight line, so is a geodesic
7. ds® = cosh? (v) du? + (2 cosh? v — 1) dv? 23. p’-r,=32t+24, p"-r,=—(4t+3), not a geodesic
9. 2r 25. p’-r,=0, p’-r, =0, is a geodesic
11. 1 27. p"-r,=0, p” r, =sinh(t)cosh(t), is not a geodesic
13. 27 29. r(t) = [sin(t),sin(t),cos (t) V2], distance = Ty2
15. 1.9319 3. r(t)=(2,2,1)cos(t) + <¢LT7 —Jiﬁ, j—%> sin (¢)
distance = cos™! (&) ~ 0.47588
8. Section 3-8
1. Kk, (0)=cos? (), k1 =0, ke =1, Gaussian flat
3. kn(0) =0, flat, minimal, (it’s a plane!)
2sin” (0 2
5. kn(0) = L(:s)/w K1 =0, kg = 7 Gaussian flat
(1+ 4v?) (1+ 4v?)
20 1
7. kn(0)= LQ(), K1 = ——5——, k2 = 0, Gaussian flat
cosh” (u) cosh” (u)
— sin (26) -1 1 N
9 Kn (9) = w, K1 = m, Ro = m, Minimal
-2
sin” (6
11. Kk, () = sin” ( ), k1= —=., k9 =0, Gaussian flat
U\/i uv2
13. Ky (0) = (2cos® (0) — 1) sech? (v), k1 =sech? (v), kg = —sech? (v), Minimal
15.  kp (0) = —sin (20) sech? (v), k1 =sech? (v), k2 = —sech? (v), Minimal
17. K=-4
19. K =0
o0, K= 2
v? (402 + 1)
93 K — _CO8U
' - 2+4cosu



