MATH1110 Sec 009 Week 5-M September 20, 2021

Problems

Are the following functions equal? Justify your answers. In particular, if the
functions are not equal, prove this by finding a point in the domain where
the functions take different values.

1. f(x) =a2%—22 -8, g(z) = (x4 4)(z — 2).

(z)
2. flx)=a22—=22—-3, g(z)=(z+1)(z—3).
3. flx) =22 +1, g(z) = (x4 1)~
4. flz)=23—-8,  g(z)=(z—2)>
5. f(x)=Va3+322+3z+1, gla)=x+1
6. fl) =V +1, glx)=Vx®+ V1.
7. f(z) =sin2z,  g(z) = 2sinz.

(xt =222+ 1)/(x+1) x# -1

=23 -2 -2 T) =
fla) = Lo gl) {0 N

9.
) — it i, g<x):{§“3_1)/(x_1) zil
fla)y=a"+2° +2° + 2+ 1, 9($):{éx5_1>/<x_1) iil
10. f(z,y) = 2% — 42, g(z,y) = (v —y)(x +y).

)
11 f(z,y) = (x =y +y)?,  glo,y) =2" —y"
z,y) =104+ 10Y,  g(x,y) = 107+
)
)

12. f
1. f(r,y) =, gle,y) =5+,
14. f(x,y) = cos(x + y), g(x,y) = cosx + cosy.

15. f(z,y,2) = (x +y)7, 9(x,y,2) = 2% +y~.
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Solutions

1.

- W

10.
11. f
12. f
13. f
14. f
15.

f(1)=-9%#-5=g(1),s0 f #g.

Expanding (z + 1)(z — 3) gives 22 — 2z — 3, s0 f = g.
f(2)=5#9=g(2),s0 [ #g.
f(1)=-7T#-1=g(1),s0 f #g.

2+ 302 +3x+1=(x+1)° so

f@)=vVa3 +322 +32+ 1= (x+ 13 =x+1=g(z).
f)=V2#2=yg(1),50 f#g.
f(m/2) =0#2=g(n/2),s0 [ #g.
Note that
w2+ 1= (22— 1) =((z+ Dz - 1) = (z+1)*(z — 1)~
So when z # —1,

xt— 222+ 1

z+1 =@+ )@-1=E"-1)r-1)=2" -2 -z +1,

meaning f(z) = g(z) for  # —1. When z = —1, f(-1) = (-1)* —
(—=1)> = (=1) +1 =0 = g(0). Therefore f and g agree at all points in
their domain, so f = g.

(a) f(2)=6#T=g(2),s0 f #g.

(b) Dividing 2° — 1 by x — 1 shows that (z — 1)(z* + 2% + 22 + 2 +
1) = 2° — 1. Hence f(z) = g(x) for * # 1, and when z = 1,
f(1) =5 =g(1). Therefore f = g.

Expanding (z — y)(x + y) shows that f = g.
f(2,1)=12-32=9#15=2*—1*=g(2,1),50 f #g.
f(0,1) =10°+10' =1+ 10 =11 # 10 = g(0,1), s0 f # g.
f(=2,4) =3 # -1 =9(-2,4),50 f #g.
£(0,0) =1+#2=g(0,0), 50 f #g.
f(1,1,2)=22=4#4£2=1*+1*=g(1,1,2), s0 [ #g.



