r+2y+3z =1 T+ 2y + 3z

- Swap :
1110 | 2e44y+7z =2| —2(1) — z =o| S =
3x+Ty+11z =8| —3(I) y+ 2z
w4243z —1] —2(II) r—z =97 4rr1 r ——9
y+ 2z —5 — |y+2z =5 | 2({II)— |y =51,
z =0 P =0 z =0

so that [z,y,2z) = (—9.5,0).

1.1.24 Let v be the speed of the boat relative to the water, and s be the speed of the stream;
then the speed of the boat relative to the land is v + s downstream and v — s upstream.
Using the fact that (distance) = (speed)(time), we obtain the system

— (a0 1
[8 =(v+ 335] — downstream
=

o + mimatroorn
|_ bal hl LLPAS UL Coliil

v—s)2 ]
The solution i3 v = 18 and = = 6.
1.140 a =1 = —3
ro=14432; =14+ 3(-3)=5
ra=9—31 —Zry=94+3-10=2
ry=33+2 —83; —bwyg —xy, =33 -3 —-404+10=0,

so that (2. 20, 24, 74) = (3.5, 2, 0}

;1'1=—3—2;}33+£3—41‘4=—3—|—2+2:1?

so that (xy,x9, x3,24) = (1,-1,2,0).



1.1.46 a We set up two equations here, with our variables: r; = servings of rice, 1w = servings

of yogurl.

g - svslem s 3r;  +12r; =60
a0 our syslem s 30z, +20zy =300 |

Solving this syelem reveals thal w2y = 8, 00 = 3.

b Again, we set up our equations: drg +127 =P
Flgatn, we set u QATONS: | 302, 4202y, =C |

x , —E 4L L ki = e =
and reduce them to find that v = —45 + 55, while 22 = 45 — 155

1.1.48 Let x1, 249, 23 be the number of 20 cent, 50 cent, and 2 Euro coins, respectively. Then
] +xy +ay = 1UOD:|

we need solutions to the system: {.23:1 b5z 4275 = 1000

. Ty —5.1“3 = —M
this system reduces to: sodh |-
xo  +6xq ==
" Bpq — 5000

Our solutions are then of the form | x2 | = | —621 + E%% . Unfortunately for the meter
Ta T
maids, there are no integer solutions to this problem. If x; is an integer, then neither a;
nor xg will be an integer, and no one will ever claim the Ferrari.
1.1.28 The thermal equilibrium condition requires that 77 = w, T, = w,
and Ty = T2+40£J+D+o_

—4T + T = —200
We can rewrite this system as | 17 — 475 + 13 = —200
Ty — 474 = —400

The solution is (T,75,T53) = (75,100, 125).
1.1.36  f(t) = acos(2t) + bsin(2t) and 3f(t) + 2f'(t) + f"(t) = 17 cos(2t).
F(t) = 2beos(2t) — 2asin(2t) and f(t) = —4bsin(2t) — 4a cos(2t).

So, 17 cos(2t) = 3(acos(2t)+bsin(2t))+2(2b cos(2t)—2asin(2t))+(—4bsin(2t) —4a cos(2t)) =
(—4a + 4b 4+ 3a) cos(2t) + (—4b — 4a + 3b)sin(2t) = (—a + 4b) cos(2t) + (—4a — b) sin(2t).

—a+4b= 17}

So, our svstem is:
' N { —4da—b=0

. a=—1
This reduces to: [ h— 4 }

So our funetion is f(t) = — cos(2t) + 4sin(2t).



Ch 1.TF.4 F, by Theorem 1.3.1

Ch 1.TF.23 F; The system = — 2, y — 3, = +y — 5 has a unigue solution.



