Goals for today

Line integrals



Evaluate J 423ds where
C

(1) C is the curve starting at (—2, —1) and going straight to
(0,—1), then going up to (1,0) along the graph of y =
z3 — 1 and then going straight up to (1,2).

(2) C' is the straight line from (—2,—1) to (1,2).



J 4ads = J 4ads + J 4ads + J 4a3ds
C Cl 02 03

e (] is the line from (—2,—1) to (0, —1) or
F(t) = (¢, —1), —2 < t < 0.

e (5 is the graph of y = 23 — 1 from (0, —1) to (1,0) or
() =, —1),0<t< 1.

e (U5 is the line from (1,0) to (1,2) or
r(t) = (1,t),0 <t <2



J 4ads = J 4ads + J 4ads + J 4a3ds
C 01 02 03

(1) Cy is the line from (=2, —1) to (0,—1) or
(t) = (t, 1), —2 <t <0,

(2) Cy is the graph of y = z* — 1 from (0, —1) to (1,0) or
() =&t —1),0<t< 1.

(3) C3 is the line from (1,0) to (1,2) or
r(t) = (1,t),0 <t <2

(1) () = 1,0 |7 ()] = 1.

(2) 7'(t) = (1, 3t%; |7 ()] = v/1 + 9t
(3)7(t) = €0, 1); |7 ()] = 1.

(1) 423 = 4¢3

(2) 4a° = 4¢3



J 4ads = J 4ads + J 4ads + J 4a3ds
C Cl 02 03

(1) Cy is the line from (=2, —1) to (0,—1) or
F(t) = (¢, —1), —2 <t < 0.

(2) Cy is the graph of y = z* — 1 from (0, —1) to (1,0) or
) =t —1),0<t < 1.

(3) C3 is the line from (1,0) to (1,2) or
r(t) = (1,t),0 <t <2

r r0
() | 42’ds =] 4¢°-1dt.
JO4 J-2
r rl
(2) | 4a’ds = | 4t - +/1 + 92 dt.
J(Oy JO
r r2
(3) | 4a’ds= | 4-1dt.
J(C5 JO




Evaluate J 4xds where C is the straight line from (-2, —1)
to (1,2).

r(t) = (1—1){(=2,—1)+t{1,2) =(—=2+3t,—1+ 3t)

0<t<1



Evaluate J 4xds where C is the straight line from (-2, —1)
to (1,2).
r(t) = (1—1)(=2,—1)+t{1,2) =(—=2+3t,—1+ 3t)

0<t<1
() =(3,3)  |F(t)] =v9+9 =32
47 = 4(—2 + 3t)°

1
‘[ 4x3d3:=~{ 4(—2 4 3t)% 3v/2dt
C 0



Evaluate

L (sin(my), yx* ) dr

along the line segment from (0,2) to (1,4).

Equivalently evaluate

J sin(my)dx + yx’dy
C

along the same line segment.

Evaluate

L (sin(my), yx* ) dr

along the line segment from (1,1) to (0, 2).

Equivalently evaluate

J sin(my)dx + yx’dy
C

along the same line segment.



Evaluate
f (sin(my), yx* ) dr
C

along the line segment from (0, 2) to (1,4).

Equivalently evaluate

J sin(my)dx + yx’dy
C

along the same line segment.

Cisi(t) = (1 —1)<0, 1) +t{1,4) =, 1+3t),0 <t < 1.



Evaluate

f (sin(my), yx* ) dr

C

along the line segment from (0, 2) to (1,4).

Cismi(t) = (1—1)<0, 1) +t{1,4) ={t,1+3t), 0 <t < 1.

dF = (1,3) dt

<Sm (1+3t)),(1+ 3t)g;2>

JC (sin(my), ya*) dif = Jo (sin(m(1 + 3t)), (1 + 3t)2%) - (1,3) dt



Evaluate

JC (sin(y), ya?) di

along the line segment from (1,1) to (0, 2).

Equivalently evaluate

J sin(my )da + yaidy
C

along the same line segment.

Cis (t) = (1— 1) (1,450, 1) + £40,1) = (1 — £,4 — 3t).

Note that the interval is [a, b] = [0, 1] and
772(75) = 771<CL-|— b—t)



Evaluate

L (Y, )y «dr

along the line segment from (1,0) to (0,1) to (—1,0).

Evaluate
[ wayear
C

along the line segment from (1,0) to (—1,0).



Evaluate

L (Y, )y «dr

along the line segment from (1,0) to (0,1) to (—1,0).

J {y,xydr = {y, xydr + {y,xydr
C Cq (o

o Chis7(t) =1 —t, by, dr(t) = (—=1,1)dt, 0 <t <
<

= 1.
o (his7(t) =(—t,1—t);dr(t) ={(—1,—1)dt, 0 <t < 1.

rl

o | imp <1
0

rl

o | (1—t,—t)-(—1,-1at.

Evaluate
[ warear
C

along the line segment from (1,0) to (—1,0).

Cis 7(t) = (1 — 2t,0; dif(t) = (—2,0)dt, 0 < t < 1.

Jl (1—2t,0%+(—2,0)dt



Evaluate
J xdr + ydy + udu
C

along the curve x = 2, y = t3, u = t for —1 <t < 2.



Evaluate
J xdr + ydy + udu
C

along the curve x = 2, y = t3, u = t for —1 <t < 2.

f (,y,2) i
C

it = (2t,3t*, 1y dt

2
J <x,y,z>-dF=J P70ty « (26,387, 1) dt
C —1



Evaluate
J xdr + ydy + udu
C

along the curve x = 2, y = t3, u = t for —1 <t < 2.

o dxr = 2tdt
o dy = 3t%dt
o du = dt

2 2 2
J xdx—l—ydy—l—uduzf t2-2tdt—|—f t3-3t2dt—|—f t-1dt
C ~1 ~1 ~1



