MATHEMATICS 151
Assignment 14, due Friday 06 August 1999

Section 9.4 (pg. 552):

2. x=3cos0=3 and y=3sin0=0. % (3, 0)
Other polar coordinates: (3,2 p), (- 3, p). "o X
There are infinitely many more: ‘ Rectangular
(3,2np) and (- 3, (2n+1)p), n any integer. and Polar
See graph to the right. For Exercise 2
6. X=(- 1)cosp=1and y=(- 1)sinp=0. y
Other polar coordinates: (1, 0), (- 1, 3 p).
There are infinitely many more: (- 1, p) Polar
(1,2np) and (- 1, (2 n+1)p), n any integer. ‘ (1'0) X
See graph to the right. Rectangular
For Exercise 6
12.  x=(-2)cos (- 5p/6) =+/3 y
d y=(-2)sin(-5p/6) =1. (- 2,- 5p/6)
and y =(-2)sin(- 5p/6) Bl
See graph below and to the right. °
(/3,1

| Rectangular

16. If (x,y)=(3,4) and r>0, r= 32 +42 =5, .
For Exercise 12

If 0Eq<2p then tanq=4/3, so q=tan - 1(4/3)
since (3, 4) isin the first quadrant and r > 0. Polar coordinates: (5, tan - 1(4/3)).

18. O0£qEp/3 22. - 1£r£1, p/d£qE3pll
See graph below. See graph below.
y y
Here
Here r<0 /f O<r£l
and Here and
O0£qE£Enp/3. $ -1£r<0 p/4 £q £ 3p/4.
| X and
| X
¢ Here r>0 p/4 £q £ 3p/4, The origin
and is included.
0£q£p/3.
The origin \f/

is included.



24. D =/(x1- X2 +(y1- y2)? = J(rCOS G1- 12 COSQ2)2 +(1 SiNQL) - o SiNG2)2 =

36. x2-y2=1, so r2(cos2q- sin2q) =1, r2cos(2q) =1, r2=sec(2q),

and r =+ [sec(2q).

44, r=1+cosq. 50. r=2+cosq.
See graph below. See graph below.

y y

‘(f;/; \ (2. pl2)

r=1+cos q\\‘
3,0
y (1. p) &9
(0,0)=(0, 2p) i2,0)
/ r=2+cosq
52. r=2cos(3q). See graph below and to the y
right. (2, 2pl3)
- dar _ 1
66. OIrr— In g so dq _siﬂ , and 2. 0)
dy d*qsinq+rcosq Tq+cosqlnq
dx T cesq ' X
dqC0sqg- rsinq q - singing
sine (- 2, p)

At o = dy _ e tcoselne  gine +ecose

=€ ux ~ COese - sinelne _ cose - esine - r=2cos(3q)

. dr . (- 2, p/3)

70. r=cosqg+sing so dg —~ SIng+cosg. For Exercise 52

For a horizontal tangent, % sing+rcos q=0.

Hence - sin2 q+sinq cos q+cos2 g+ cos q sing=0, or cos(2q) + sin(2q) =0,
and tan(2q) =- 1, sothat q=- g + g p, n an integer.

The corresponding points are the points with these values of g and at which

r=cos q+sinq.

For a vertical tangent, % cosg- rsinqg=0.



Hence - cos q sin g+ cos2q- cos g sing- sin2q=0, or cos(2q) - sin(2qg) =0,
and tan(2q) =1, sothat g= g + g p, n an integer.

The corresponding points are the points with these values of g and at which

r=cos g+ sinq.

It is possible (using the double angle formulas to express cos(p/4) in terms of
cos(p/8) or sin(p/8)) to find the values of cos(p/8) and sin(p/8) and obtain
closed form expressions for the values of r, using radicals.



Section 9.6 (pg. 564):

2. X=- 5y2 so y2=-

gl

1
Hence p=- 55 .

The vertex is (0, 0), the focusis (- 1/20, 0),

and the directrix is x = 1/20.
See graph to the right.

S G
10. 7, + 55 =1
The centre is (0, 0).
The vertices are (0, £ 5).
so the foci are (O,i\/z_l).

See graph below.

y
Focus 0,5)
(0,-/21) ?
(- 2,0) (2,0)
Focus
O, - /22 ©.-5)
4t =1

For Exercise 10

X.

0¢/T =X
X119941Q

Focus
(- 1/20, 0)
@

x

= 5y2
For Exercise 2

2 2
14. 35 - 744 =1
The centre is (0, 0).
The asymptotes are y =+ 1% X.
The vertices are (0, £ 5).
V25 +144 =13 so the foci are (0, + 13).

See graph below.

y
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For Exercise 14



18. 16 x2- 9y2+64x- 90y = 305.
16(x +2)2- 9(y +5)2 =144,
The centreis (- 2, - 5). .

2 2 S .
(cr2? (82 g R
The vertices are (- 5, - 5) (x+2)2  (y+5¢ _,
and (1, - 5). 9 16 )
The asymptotes are X~ .
y+b5=+4% %(x+2), or
3y-4x+7=0 and
3y+4x+23=0.
V9+16 =5 so the foci
are (- 7,- 5) and (3, - 5).

See graph to the right.

(G -'1)

20. x2+2y2-6x+4y+7=0.
(x- 3)2+2(y+1)2=4.
The centre is (3, - 1). W N

_ 2 2
(x 43) + (yzl) =1, sothe

vertices are (1, - 1) and (5, - 1).
Ja-2=1\/2 sothe fociare ’ _ ’
@3- J2, - 1) and (3+‘/§’ - 1) For Exercise 18

See graph below.

y

(3, BFIF g y

(3, - 1+/2) Directrix y=5

Vertex

(1,2) y.p=. (17

(1! - 1) (5’ - 1)

7 Focus X
(3,-1- /2) °a, -u1)

For Exercise 20 For Exercise 24

24. If a parabola has focus (1, - 1) and directrix y =5 thenits vertex is (1, 2).
1 1 23

Since p=- 3, itsequationis (x - 1)2=- 12(y- 2), or y=- 5 X2+ o X+ 5 .

See graph above.



28. If an ellipse has foci (0, + 4) and y
vertices (0, £ 5) then its centre is (0, 0).
J25-16 =3 so the ellipse
h on X 4 ¥ -

as equation 5 + oz =1.

See graph to the right.

32. If an ellipse has foci (x 2, 0) its centre is (0, 0).

Suppose its equation is L 1
a? b2 '

From the focus information, a2- b2=4,

(3,0

2 2
so the equation is X + L =1 (0, - 4)

b2+ 4 b2
Using the fact that (2, 1) is on the ellipse, FOCUS.

4 1 _ 24+ 4= b2(h2
b2+aq Tz =L SO 5be+4=Db2(b%+4), 0,5

b4- b2- 4=0, and b2= H—gl_? For Exercise 28

1+/17
2

The - sign must be rejected because b2 cannot be negative, so b2 = and

9+17

2 —h2 -
a2 =b2+4 >

. . X2 y2
. The ellipse has equation s T L
2 2

See graph below.
y y
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+ == - X !g\
9+2J17 1+J217 1 . . 16 = 20T

For Exercise 32 For Exercise 34

34. If a hyperbola has foci (x 6, 0) and vertices (x 4, 0) then its centre is (0O, 0).

2 2
Since /36 - 16 =24/5, the hyperbola has equation )1(*6 - *;LO =1.
See graph above.



38. If a hyperbola has foci (2, 2) and (6, 2),
then its centre must be (4, 2).

The asymptote equations y=x- 2 and y=6- X
may be rewrittenas y- 2=+ (x- 4).

So the hyperbola’s equation is 2 2

From the focus information, 2 a2=4, so a= \/5

(x-4)2  (y-2)?
2 T2

The hyperbola has equation

See graph to the right.

46. (a) Ify2=4px

dx _ 2y _ vy
then dy = ap = 2p
dy _ 2p

dx y

d 2
At (Xo, Yo). ¢y = f

S0 the tangent line at
(X0, Yo) has equation
2
y-Yo= i‘(x- Xo) ,
or YoY- Y5 =2pX- 2pXo.
But y3 =4 p xo,
so the equation is

hence

Yoy =2 p(X +Xo) . (- X0, 0) "
/‘ I

(x- 4?7  (-2°_,

=1.

d - =x xuoaug

(b) Tofind the p
x-intercept of the tangent .’
line, put y =0 inthe
tangent line equation,
obtaining 0 =2 p(Xx + Xg) ;
the x-intercept is - Xo.

To obtain the tangent line
quickly, draw the line
through (- X, 0) and
(X0, Yo)-

For Exercise 46



