Jayne Overgard
Math 629
HW1: Chapter 9

3. Let x = the number of days the first worker can do the job alone;
Let y = the number of days the second worker can do the job alone;
Let z = the number of days the third worker can do the job alone.
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So, the first worker can do the job alone in 40 days.
The second worker can do the job alone in 24 days.

The third worker can do the job alone in 17 % days.

9. Divide ten into two parts such that their product is 13++/128.

Let x = one part, 10 — x = the other part.

x(10—x) =13+/128
10x—x2 =13++/128
x* =10x—(13+/128)

Citing Rudolff:
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2) 5+2+3- 2\/5 These are the two parts.
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14. Show that if r, s are two positive distinct roots of xX’+d=cx,thent=r+sisa
root of x’ =cx+d.

If r, s are two positive distinct roots of x* +d =cx,then " +d =crand s +d =cs.
Therefore,

d=cr—r'=cs—s

cr—cs=r —s°

c(r—s)=r-s°

=g M(r2+rs+s2)

c= = =r’+rs+s’
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Using r +s asarootof x’ =cx+d,
(r+s) =(r+s)r" +2rs+5°)=r +2r’s+rs" +r’s+2rs’ +s°

= +3rs+3rs* +5° =P +rs+52)(r+s)+d

= +2r’s+2rs’ +s5° +d

d=cr—r =" +rs+s)r—r’ =r +r’s+rs’ —r’ =r’s+rs’

So, X =r+2rs+2rs’ + 5> +ris+rss =r +3r’s+3rs’ +5°= (r+s)’



Thus, f = r + s is aroot of x’ =cx+d.

17. Use Cardano’s formula to solve x* +3x=10.
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=545 = (1) +3[5-5 =<1y =5+ 425+1 +3/5-v25+1

=3/5+/26 +3/5-26

32. Prove that 2sin asin B =cos(a— fB)—cos(a+ ).

Refer to the following diagrams, each on a unit circle. AB = CD.




AB = \/(cosa—cos B)* +(sina—sin B)°

= \/cos2 a—2cosacos B+cos” f+sin” a—2sin arsin B+sin’

:\/1+1—2cosacos,5—2sinasin,3 :\/2—2cosacosﬁ—2sinasinﬁ

CD = \[[cos(a~ B)~1] +[sin(az— B)— 0]

= \/cosz(a—ﬁ)—2cos(0{—,3)+1+sinz(a'—,B) = J1+1-2cos(a - f)

=/2—2cos(a— B)
So,
2—2cosacos f—2sinasin f=2—-2cos(a— )

—2cosacos f—2sinasin f=-2cos(a— f3).
So cos(a— f) =cosacos f+sinasin f. We use
cos(a+ ) =cos(a—(—f)) =cosacos f—sinasin .

Then
cos(a— f§)—cos(a+ B) =[cos arcos f+sin arsin B]—[cos arcos f—sinasin f]

=2sinacos f.
39. Show that a projectile fired at an angle « from the horizontal follows a
parabolic path.

The horizontal distance x(f) = (v, cos @)t . The vertical distance is

y(t)=—at’ +(v,sinQ)t .

t= x(@) ,80 y(t) = y(t)z—c{ x(t) j +v, sina( x@) j

v, Cos & v, Cos & V, COs &

2
= —a( x(0) j +tan ax(t). y is quadratic so the projectile follows a parabolic
V, COS &

path.



40. d =20000if @=45"; d,=17318 if a=60" orif a=30"
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To verify for the given angles :

a _sin30°cos30” 1 V3 1 1 1

V> 17318 2 2 17318 39994 40000

a__sin60°cos60° 3 1 1 1

1
v, 17318 2 2 17318 39994 40000




