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Problem 1.

Let C be the curve from point p = (0,0) to point ¢ = (2,4) on the
parabola y = 2. Calculate [, (z* — y?)d.
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Problem 2.

Let r(t) = [t,t%,t3] and f(2,y,2) = [v — y,y — 2,2 — x]. Let C be the
curve from the point of ¢ = 0 to point of ¢ = 1. Calculate [, f(r) - dr.
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Problem 3.

Let r(t) = [t,t%,t3] and f(2,y,2) = [v — y,y — 2,2 — x]. Let C be the
curve from the point of £ = 1 to point of ¢ = 0. Calculate [, f(r) - dr.
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Problem 4.

Calculate [, f(r) - dr, where f(z,y) = [y*, —2?], and C'is the arc from
(0,0) to (1,4) on the curve y = 422

5/11

ENGG1410-F Tutorial 10



Problem 5.

Calculate
/ rydr + vy dy
C

where C'is the quarter-arc from (1,0) to (0,1) on the circle 2%+ y? = 1.
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Problem 6.

Let (t) = [x(¢),y(t)] where z(t) = cos(t) and y(t) = sin(t). Let p be
the point given by t = /4. Calculate ‘;—“87 at p.

7/11

ENGG1410-F Tutorial 10



Problem 7.

, z(t)]. Let p be the point given by ¢t = t;. Prove
that [9%(to), G2(t0), = (to)] is a unit tangent vector at p.
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(Problem 7 - Solution.)

Proof.
dr _ dx/dt _ dx/dt (1)
ds ds/dt \/(dx/dt)? + (dy/dt)% + (dz/dt)2

Similarly,
dy dy/dt dy/dt (2)
ds — ds/dt — \/(dx/dt)® + (dy/dt)? + (dz/dt)?
dz dz/dt dz/dt (3)

ds — ds/dt — \/(dw/dt)® + (dy/dt)? + (dz/dt)2
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(Problem 7 - Solution.)

From (1), (2), (3), we know that

[dw dy dZ} _ [2'(1), y' (1), 2 (1))
ds’ ds’ ds V(dz/dt)? + (dy/dt)? + (dz/dt)?
which proves that [42 z (44), 4 U (ty), %2 (t)] is a tangent vector at p.
Furthermore,
do dy dz]|*  (da/dt)® + (dy/dt)® + (dz/dt)> _,
ds’ds’ds||  (dx/dt)? + (dy/dt)? + (dz/dt)?

which means that [4Z(t,), d—y(to) = (to)] is a unit vector.
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Problem 8.

This problem allows you to see the equivalence of line integral by arc
length and line integral by coordinate. Let »(t) = [z(¢), y(t)] where
x(t) = cos(t) and y(t) = sin(t). Convert [, zdx + [, y>dy to line
integral by arc length.
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