
a) INTEGRATE I (x, y) = c- y.ae) AROUND

ALONG THE CURVE WITH PARAMETRISATION

THE UNIT CIRCLE, I-E.

♀ (E) = COCCA, y (t)) = (cost, sint).

b) SKETCH I Casy)

c) HOW DO YOU KNOW K IS NOT A GRADIENT FROM THE INTEGRAL?

d) FIND THE GRADIENT OF

O (x, y) = arctan (¥)

[HINT: He aretana = It 722

CALCULATE THE LINE INTEGRAL OF 70 AROUND THEE UNIT CIRCLE

(WITH THE SAME PARAMETRISATION AS BEFORE).

is 7715 SURPRISING?

ANSWERS.

a) FIRST WE HAVE

for.dz = f:" react), yet)). Ect) dt

- f: (-,y,e,t,)→)-( dt

=p: - csoisntt). (-s:&) ᵈᵗ

= f?" sink + cost dt

= [ "It

= 21

(PCH-(8¥))

b WE SKETCH I C) Y) BY E. G. DRAWING THE VECTOR

I Clio)= (0, 1) AT THE POINT (1/0),

AND DOING THIS FOR LOTS OF DIFFERENT POINTS.

SHOULD GET y

x

SOMETHING LIKE

C) SUPPOSING ≤ WERE A GRADIENT, SAY If,

♀: [a, b] → 122,THEN FOR A CURVE PARAMETRISED BY

WE HAVE

fck.dz = [If.dk

= f' %:':#ᵈᵗ
a

(BY ASSUMPTION)

WITH ENDPOINTS ♀ (a) = Io, f (b) = I,,

Ri ARE COMPONENTS OF ♀

% If (A) at

= [ FCHED]! BY THE FUNDAMENTAL THEOREM OF

CALCULUS

= f (p (b)) -f (Pca))

= f (x,)- f- (No).

IN WORDS, THE INTEGRAL OF THE GRADIENT If ALONG A CURVE IS JUST The

f AT THE ENDPOINTS Of The CURVE.DIFFERENCE OF

THEN, IF THE ENDPOINT IS THE SAME AS THE START POINT, 21=20

So❤f.dz = fee,)-f (Ko) = FCK,)-FCK,) =D.

SUPPOSING

fck.dk =D

so, ☑ = Tf, WE'D HAVE

BUT FROM PART a) , fck.dk-21.

THEREFORE K IS NOT A GRADIENT.

FROM INTEGRATING AROUND A CIRCLE.

d) WE WANT TO FIND THE GRADIENT OF

* actor/a) = ¼.

Ocn, yo = ancton (E) ,

GIVEN

⇒

89 = ⅔ areton ½

IS EASIER TO DO FIRST:

It ¥2 ⅔ ½

=
it 52 ✗ ½

(CHAIN RULE)

l

it 9£
✗ ½

x

x²(it 9£)

x

x²+y²

%n= Se arcton ½

¾ ½it 4£

y

it ¥2

y

Ite

HE C- %)

- y

n' (1+52)

- y

n²+y².

so TO Cn, g) = (-¥5

a

n²ty²
THEN

§, 70.dk = S: C
- y (t)

n²(7) + y²Ct)

x (t)

x²CHty²CH

- sint

• (ict)
j (t)

= f:" cost + sink
cost

Cort + sink

• - sint
cost) It

It

= f?

= 1?

= 14"

= 29.

- sink

cost
1. (-sink

sin't + cost dt

cost It
(EXACTLY THE SAME

INTEGRAL AS BEFORE!),

I dt

THIS IS SURPRISING , AS WE SAW IN (c) THAT ftf.dz
C

CURVE, AND GRADIENTS OF FUNCTIONS If,FOR A CLOSED

THE CATCH IERE IS THAT Ocr, y) IS NOT A CONTINUOUS FUNCTION ON

ITS GRADIENT TO = ( - ¥42, n⅔y2) 15,THE CIRCLE, EVEN THOUGH

GEOMETRICALLY, ⊖ IS THE POLAR ANGLE:

(kg)

y

x

90

tand = 12

⇒ O=arctonfe.

AS WE GO ROUND THE CIRCLES 0 THEN GOES FROM
BUT THEN JUMPS DISCONTINUOUSLY BACK TO ZERO,

0 UP TO 2  -

n

PROBLEM.

(YOU CAN ALSO GET YOUR

COMPUTER TO PLOT THIS:

Go TO

geogebra.org/M/QPE4PaDZ

& PUT IN ✗ re Cu, g) = -y

Vy (a. g) = a
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