1. Find all points on the polar curve r = 1+ cos f where the tangeng line is (a) horizontal
and (b) vertical.

Solution:

fl—; = —(1+cosf)sinf — sinf cosd

= —sinf — 2sinfcosf
= —sinf (1 + 2cosb),

o (1 + cos ) cos ) — sin® §

= 2co0s?0 + cosf — 1
= (2cosf —1)(cosf+1)

For horizontal tangent,

do

cosf =

The third anser is rejected since it makes 92 = (. Points of horizontal tangents are

1 = 1 57 @
(25) (%)

For vertical tangents

dx dy
0 0, @#O

1
sinf = 0,cosf = —3

2 A4r

0 = 0,m,—, —.
77T7373

The second answer is rejected since it makes % = 0. Points of vertical tangents are
1 27 1 4rm
(2,0),(3.5). (3 5) -

2. Find the length of the polar curve r = e??, 0 <0 < 27



Solution:

+ (2e29) 240

27
[
/ v et + 4e49dp

0

21
= / V5etdl
’ 2
= \/5/ e?dp
0
9 0
5
= g (64” — 1) :
3. Find x such that the points P (z,0,1), Q(2,4,6), R(3,—1,2) and S (6,2, 8) lie in the
same plane.
Solution:
— — —
PQ=(2-z,4,5), PR=3—z,-1,1), PS=(6—1x,2,7).
—_— — — — —
For PQ), PR, S to be coplanar, we must have P() - ( R x PS) =0or
2—x 4 5
3—x =1 1| =0
6—z 2 7
18z — 18 0
r = 1.

4.
Solution:

(22 —dz+4)+ (P +2y+1) + 2°
(2 =2+ (y+1)"+2°

Center (2,—1,0), radius V5.

(b) Find an equation of the largest sphere with center at (6,
the first octant.
Solution:

The center is closest to the zz-plane. The largest sphere
equation of that sphere is

(a) Find the center and radius of the sphere x2 + y* + 22 = 4z — 2y.

441
d.

2,3) that is contained in

must have radius 2. The

(2—6)°+(y—27+(z—3)7=4.



5. (a) Find |a|,a+b, a—b and 3a+4b fora= (—3,—-4,—-1), b= (—-1,5,-2).

Solution:
la| = [(=3,—4,—1)| =v9+ 16+ 1 = v/26.
atb = <_37_4a_1> + <_1757_2> = <_4717_3>
a—b = <—3,—4,—1> - <_1>5a_2> = <_27_971>
3a+4b = 3(-3,-4,-1)+4(-1,5,—-2) = (—13,8,—11)

(b) Find a vector that has the same direction as (—2,4,2) but has lenght 6

Solution:
(—2,4,2) 6
v = 6 — —92.4,2
212 vai' 22
= V6(-1,2,1).

6. Find the scalar and vector projections of the vector v = 2i — 3j + k onto the vector
w=1i-—2j.

Solution:
WV 8
Comp,v = ——=—,
wl VB
8
Proj,v = Compwv% =5 (i—2j)



