Math 001 — Common Mistakes

Important : Dear student,

below you will find a list of the most common mistakes that many stusents frequently do. I beieve
that doing such mistakes like these is the main reason that some stusents are not be able to finish a
problem or to get the right answer. What I want from each one of you is :

(i) read the common mistake and convince your self that this is a real mistake. If you are still not
convinced, please check with me.

(ii) If you are convinced, read the correction of that mistake and compare the two.

(iii) Try your best to avoid these common mistakes. If you don’t, then your grade in this course and
may be in the next math courses will not be as good as you like.

I. —(a—b)#—a—b but —(a—>b)=—-a+b.
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a—> a—b_ —a—b_
4.a+b7é—1 but 7— = -1 and alh = 1.

5. m is not a rational number , this is because 7 # 3.14 or —2% . In fact m = 3.14 or 2%

and 7 is an irrational number .
6. Fora#0 , —a®#1 but —a®=—1 and (—a)’=1.
7. —(—a)* #a®> but —(—a)’=—-a® and —(—a)’=d® .

8. ab" # (ab)" , for example 2.3> #£36 but 2.3 =29=18.

9. ax™! # % but ar'=4% and (ax) ' = % :
10. o7 +y ' #£ aHl—y but (z+y)™' = x—}—y and z 7' +y = yg—y:c

11. (a®)> # a® but (a”)? =a® . In general (a*)" = a" .

12. a*.a® # (a2)2x but a®.a® = (a*)" = a® | for example 3%.3% # 9% but 3%.3° = 9* = 3=
13. ™" # (a™)" = a™ , for example 3%' =316 while (32)" =38,

4. Forn#1 |, (z+y)" #a"+y" , for example :

(a) (x+9)°#2® +y* but (v+y)" =2+ 2y +y°.
() (x+y)* #23+y> but (x+1y)° =23+ 322y + 3ay2 + 13 .
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15. In general : |z| #x , because x is not always positive , for example |—3| = |z| # 2z = -3

but |—-3|=—-2z=—(-3)=3.
16. —| —z| #|z| but |—z|=|z|] and —|—2x|=—|z|.

17. In general : |z +y| # |z|+ |y| but |z +y| <|z|+|y| , for example
I=[J+ (3 <[l +]|=-3[=7.
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lz =yl #[r+yl but |z—y|l =
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ly—z| and |-z —y|=|x
X
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, VT, Yz#z but (Y2)° =2 and (/2)" =z ( whenever /7 exists ) .
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+y| . Therefore

=VI+16#£VI+VI6E=T.
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Va2 =|z| and \J(z—y)?=|z—y| . In fact:

(a) /2" = |z| if nis an even positive integer ,e.g., Val=|z|.

(b) /2" =z if nis an odd positive integer ,e. g .,

»=x.

T YT £ YT but YT = YT while VI, YT=aw . aw =g = Wartm
Yoty £ x4y and (Yo + y)" #x+y . But:
(a) /(r+y)" =|r+y| if nisan even positive integer .

(b) {(x+y)"

=x+y if n

is an odd positive integer .

(¢) (Wz+¥)?=2+2/Ty+y andsoon .

-yt # (v —y

(a) (z+y)(x
(b) (z—y)(z
(©) (z+y)(z

> and 22 +
—y) =" =y
)=y
+y) = (z+y)°

y> # (v +y)* but

=22 - 2xy +9° .
=2+ 2y + % .

(Vo —¥y) . (Yr+ ¥y)#x—y . In Fact :

(&) (Vz—vy).

Vr+\y)=z—y

(b) (Vo) . (Va2 + Yag+ V) =x —y
() (Vo +m) . (Va2 = yag+ P =z +y.
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v # (z+y)° but

1 v+ Yy
e \/_;& —= but
=1 £ (x—y)® and 2*+
(a) (x—y)’=(x—y)(z—y)’=
(b) 2* — ¢ = (z —y)(@* + 2y +¢*) .
(©) (x+y)’ =(@+y(z+y)’=

(z —y)(a? =22y +y°) = 2°

(z +y)(a? + 22y +y°) = 2°

— 322y + 3zy? — y® while

+ 32%y + 3xy? + y? while
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(d) 2°+4° = (x+y)(@® —zy +¢°) .

3 3 3 3 3 2 2 2 2
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xz_yﬁé ! (z—y) Y z* — (z—y)(v+y) Tty
V/—1#4 but /—1=—1 while /-1=1.

V1. vV=1#/(=1)(-1)=+vV1=1 but /=1./—=1=4>=—1 , similarly
V=4 .y/-9=64*=—6.

2—|—\/§7£2—\/§ but Zz = z for any real number z , so 24+v3=2+3.
rzy=1#=zx=1lory=1 butonly zy=0=—=2=00ry=0.

(z—1)(z+3)=(@—-1)(z+4) #=zr+3=a+4but = (z —1)(z+3) — (z — 1)(x +4)
=0=(z-1)(z+3-2—-4)=—(r—-1)=0=uz=1.

a >b+#= axr > br , this is because the sign of x is not known .
ar > bxr 7= a > b , for the same reason .

Z . .
< i; 7 1w <yz , because the sign of y and z is not known .

Bl—= R

1 s
> & 7= x> a . In fact the solution is :

(a) For a>0 , wehave 0<z<a, e.g., %>%:>O<x<2.

(b) For a<0 , wehave z<a or x>0 ,e.g., %>%1:>x<—3 or z>0.

< % #= a < x <b . In fact the solution of the inequality 1. % <

a 1S
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(a) b<zx<a ifa and b have the same sign ,e. g. ,
:2l<%<—_§1:—3<x<—2.

(b) z<a or x>0 ifa<0 and b>0 ,e.g.,

a
141<%<%:>x<—4 orxr>5.

The statements 22 <9 =2 < 43 and 2°>> 16 = 1 > +4
are meaningless . The correction is :

(a) 22 <9<=|z|<3= -3 <z <3 and

(b) 2> 16 <= |z| >4d=12<—-4 or z>4.
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Exercise : Now you are able to answer true ( T ) or false ( F ) for each of the following :
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= isa rational number .

V8

—~ = is an irrational number .
v/50

{0, —1} is closed under addition .

. The multiplication inverse of _5/5 is —v/2 .
r+4 :
2
T =e-2.
3
3;__8 =2 +4x+4.

 Ifz =2, then (z—2)"=1.

—30 — (—4)0 =2,
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(39" =1

=l = =[] = —[z] .
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6 —x|=2—-6 if 2<6.
—| -2 -3 =22+3.
#y‘l:x+y'

[z =9 =[9 —af and | —y — 6] = [y + 6]

' — 16

—h"x _4|’ =x24+4.
—V1l-xz=vzr—-1.
Va?+16 = |z| +4 .

(x4+1)’=z+1.

V=425 -2 = (4—m)(V5-2) .

Vs +322+3z+1=z+1.
Va2 —6r+9=|r—3].
(V5-v3)?=2.
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(V2 -
(V4 — ¥/5).(V/16 + /20 + ¥/25) = —1 .

13=1-3V4+3.72.

Ve Jr.fx =x forx > 0.

\/(x%+x%1)2—4:|x%—m%l|forx>0.
1 _ V2
V2 2
3
w\/3=2+\3/?1+€/§.

(V=1+v—1)" = 2.

(+1)(x—2)=1 = =0 or z=3.

(z+1)°=4 = z=1.

—(x+4) > -1 = =z > —3.
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<2 = < 2y.

|—<1:>]x\>1.

3:>x<%.

Nell=

— < =3 or x > 3.

1 <22 <4 = 2<zx< —-lorl<zgz<2.

-1 <

1
x

<

Wl

= -1 <z < 3.

BY : A . AL- SHALLALI



