Lab quiz 13

1. The polar form of the ewuation % + y? + 2z + 6y = 0 is:

(A) r=+/10

(B) r = 3sec + 6tanb
(C) r = —2sinf — 6cosb
(D)

(E)

r = —2cosf — 6sind

r = —2cos0 + 6sinf

Solution:

The substitution is z = rcos) and y = rsinf.
So we have % + y* = r?c0s*0 + r?sin*0 = r?(cos*0 + sin?0) = r?
Then by substitution we get:
7?2 + 2rcosf + 6rsinf = 0
=12 = —2rcosf — 6rsind
=12 = r(—2c0s0 — 6sind)
=1=-2c0s86 — 6sinf



2. For the parametric curve: z(t) = 3 + 2cos(t),y(t) = 1 + 4sin(t),t € [0,27). Give
an equation in x and y that represents this curve.

12 2
(B) (93—43)2 % —1
(©) CFE+ 7 =1
(D) (:Hf)? + (lerﬁl)2 —1
() 5 05 =1
Solution:
We have

x(t) = 3+ 2cos(t) and y(t) = 1 + 4sin(t)
= x — 3 =2cos(t) and y — 1 = 4sin(t)
= £33 = cos(t) and L = sin(t)

Now

cos* () + sin?(t) = 1 = (372) + ()2 = 1 = (520 4 o1 g



3. For the parametric curve: z(t) = 3 + 2cos(t), y(t) = 1 + 4sin(t),t € [0,27). state
the points (z,y) where tangent line are horizontal.

(A) (3,5), (3,1)
(B) (5,5) , (5,1)
(C) (3,5), (3-3)
(D) (5,1), (1,1)
(E) (4,1), (1,1)
Solution:

' = —2sin(t) and y' = 4cos(t).

For horizontal tangent we need 3’ = 0 and 2’ # 0
Yy =0=4cos(t) =0=cos(t) =0=t=2,%
Now 2/(%2) = —2# 0 and #/(3f) =2 #0

Thus, the horizontal tangents occur at t = 7, ‘%’r
Therefore, the points are

(@(2).5(3)) = (3.5)

and
(@(5),y(F)) = (3,-3)



4. For the parametric curve: z(t) = 3 + 2cos(t), y(t) = 1 + 4sin(t),t € [0,27). state
the points (z,y) where tangent line are vertical.

(A) (3,5), (3,1)
(B) (5,5) , (5,1)
(C) (3,5), (3-3)
(D) (5,1), (1,1)
(E) (4,1), (1,1)
Solution:

' = —2sin(t) and y' = 4cos(t).
For vertical tangent we need 2’ = 0
¥=0= —2sin(t) =0=sin(t)=0=t=0,7

(2(0),5(0)) = (5,1)

and

(z(m), y(m)) = (1,1)

(Notice that ' = 0 also for t = 2m,3m and so on but as t € [0,2m) so we do
not include 2w and later points)



5. The equation of the tangent line to the curve defined by F(t) = (£ + 1,2%) at the

point y = 4 is:

(A) y—4=4In(2)(z —5)
(B) y —4 =4In(2)(x — 2)
(C) y—4=1In(2)(x-2)
(D) y—4=4(z - 5)

(E) y—4=n(2)(z—5)

Solution:

z(t) =t*+ 1 and y(t) = 2"
Giveny=4=2'=4=1t=2
Hence, z(2) =5 and y(2) =4 = (x,y) = (5,4)

Now,

2/(t) = 2t and ¢/ (t) = 2'In(2).
So,

2'(2) =4 and ¢/(t) = 4in(2).
Therefore,

Slope= Z:g; = 4“21(2) = In(2)

The equation of tangent line is:
y—4=mQ@2)x -5  [y-y1=mr—z)



