MATH2004B — Test 2: 16:35-17:25, Oct 11

Surname First Name Student #

Total: 15 points. No partial marks for Questions 1-4.
Closed book! Non-programmer calculators are allowed!

1. (1 point) Converting the rectangular coordinates (x,%) = (—3,v/3) to polar coordinates
(r,0), then 6 =

Solution: (b).

Solution: (d)

r=rcosf =4cosfsinf,y = rsinf = 4sin* 0 =

2

y
) =4y —y~.

2% = 16 cos® fsin® § = 4y(cos® §) = 4y(1 — sin® ) = 4y(1 — 1

3. (1 point) Converting the polar coordinates (r,6) = (2, ?ﬁ) to the rectangular coordinates

(x,y), then y =
(a) =2v/3 (b) =3 (c) =1 (d) 2v/3 (e) —0.5

Solution: (b).
: . O
y=rsinf = 28111? = —/3.



4. (1 point) Which of the following gives the length of the curve r =36, 0 < 0 < 277
(a) 377 VI+62d0 (b) 2 [7"VO+02d0 (c) [FTVI+96%d0 (d) 2 [77 1+ 62db

Solution: (a).

B 27 27
L:/ ry)2 + r2df = 9+ 902%d0 = 3 1+ 62d6.
) \/ (75) i % i %

5. (4 points) Given the polar curve C: r = 2 + sinf, where 0 < 6 < 7/2. Find the area of
the region enclosed by the curve C' and the rays: § = 0 and 6 = /2.

Solution: We have
w/2 1
A= / —r2df (1 point)
0 2

/2 1 /2 1
— / 5(2+sin€)2d0 = / (2+ 2sinf + §Sin2 0)do
0 0

/21 — cos 20
= (20 — 2cos0)|7/* + / %d@ (2 points)
0
16 4+9
:7r+2+g: ; T (1 point)

6. (4 points) Find the equation of the tangent line to r = 4sin6 at 0 = .

Solution:
dy rpsinf +rcos)  2sinfcosl
dr  rhcos® —rsinf  cos?f —sin? 6’
At 0 = 3, ]
Y .
—Z — _+/3 2 t
. V3, (2 points)
z=rcosh =4sinfcosh =3,y =rsinh = 4sinfsinf = 3. (1 point)
Let

y=—V3x+b 3=-V3V3)+b=0b=6=
y = —V3z +6. (1 point)



7. (3 points) Find the length of the curve given by the parametric equation: = = 1 + 9¢2,
y=4+23,0<t <4

Solution:

L= /ﬁ VI ()2 + [y (1)]*dt = /4 [18t]2 + [6t2]2dt = 6/4 V9 1 2dt (1 point)

25
=3 Vuduu=9+8 (1 point)
9

=2(5° - 3%) = 196. (1 point)



