Fall 2008 Math 201-007: Algebra Review Questions for Test 4

CHAMPLAIN COLLEGE — ST.-LAMBERT

Review Questions for Test 4

1. Which of the following numbers are natural, integer, rational, irrational?

1
_27 227 57 07 \/57 Li? T, \/Zl

NG
2. Simplify:
/8100420
(a) \/§ 45 720;
Ty
3x24+6x 22—4
b = :
(b) x2—9 x—3
1 1
(<) 2 +4r—5 22-—1
a b
2 a2
(d) T3
b «a

3. Find the equations of the lines:

(a) ly: passes through (1,0) and (0, 1);
(b) ly: passes through (1,1), and is parallel to the line ly;
(c) l3: passes through (1,1), and is perpendicular to the line /;.

4. Factor:
(a) 2% — 9z + 8;
(b) 322 + 4z — 4.
5. Let f(z) = 3; Find:
3 — 222 — 3
(a) domain;

(b) f(1) and f(2).

6. Solve system of equations:

o r+2y—z=4
(a) {gm__2y:03 (b) 2r—y+z2=1
y= 3r+y+z=6.
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7. Rationalize the denominator:

1

2—3v2
1

avb—by/a

8. Solve equations:

(a)
(b)

(a) |3z +4] =[5 — 2z
(b) 22 =5z —6=0

(©) 1 2
C =
4dr—1 x4+6

(d) V22 +9=+2z +1.

9. Solve inequalities:

(a) [3z+|<5
(b) |22 — 1| > 3.
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Solutions to Review Questions for Test 4

Solution to Q.1: Notice that % = %5 =2 and v4 = 2. So, we have

. V8
natural numbers: Nt VA4

: . V8
integers: —2, 0, oL VA4
V4

rational numbers: —2, 2.2, %, 0,

S

irrational numbers: \/5, .

Solution to Q.2(a):

\/gx100y20 B 2\/§ ' mlOO ' y20 B 211100745

20—(—~20) __ o, 55, 40
V20 3 a0 Y =207y

Solution to Q.2(b):

3z +6x  2*—4 3x(z+2) -3
2-9 T x—-3  22-32 z2-2?

3z(x + 2) r—3 3x

T (@+3)z-3) (@-2)(x+2) (z+3)(z—2)

Solution to Q.2(c):
1 1 1 1

24dr—5 a22-1 (z+5)(x—1) (z—1)(z+1)

(x+1) (x +5)  (z+ 1) —(z+5)
(x+5)(z—D(x+1) (2+5)(z—1)(z+1) (z+5)(z—1)(z+1)

r+1—x—5 4

(x +5)(z—1)(x+1) (x+5)(x—1)(x+1)
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Solution to Q.2(d):

o b
R
b a

:(a_g_i>+<£_ﬁ>:a3—53+a—b

a2b?  a?b?

(a—0b)(a*+ab+ V%) ab a® + ab + b?

a2b? a—2b ab

Solution to Q.3(a): Its slope is:

By the point-slope form, we have

, y—uyi , y—0
[y : =my, i.€e., =—1
T — T rz—1

Solution to Q.3(b): Since [y || 2, we have

meg =mp = —1
Then,
— -1
Iy : Y yl—mg, i.e., Y =—1, t.e., y=-x+2
T — T z—1

Solution to Q.3(c): Since l3 L [}, we have

1
m1m3:—1, mgz——:l.
my
Then,
, y—yi . y—1 _
l3: =mg, i.€e., =1, e, y==z
T — X z—1

Solution to Q.4(a): By the pg-method, we have
2 =92+ 8= (z—8)(z —1).

4
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Solution to Q.4(b): By the ac-method, we have

3r%4r — 4= (32 — 2)(z + 2).

Solution to Q.5(a): To find the domain, we need the denominator of the expression as non-zero,
2 — 227 — 32 #0, de, x(2* =20 —3)#0, de, z(x—3)(z+1)#£0

which gives
x#0, x#3, and z# —1.

Thus, the domain is
D = (—o00,—1)U(—1,0) U (0,3) U (3,00).

Solution to Q.5(b): To evaluate f(1) and f(2), we have

1 1 1

1
J) == 2(12) —3(1) 4’ 1) =5—- 2(22) —3(2) 6

Solution to Q.6(a): From the second equation, we have y = 2z. Substituting this into the first
equation, we have
x—2(2z) = -3, ie,r=1.

Then, substituting = 1 back to y = 2z yields y = 2(1) = 2. So the solution is z = 1 and y = 2.

Solution to Q.6(b): Adding the first equation to the second equation and the third equation,
respectively, we obtain

(x4+2y—2)+2r—y+2)=4+1, 3z+y=>5

and
(x+2y—2)+Brx+y+2)=4+6, 4x+ 3y=10.

From 3z + y = 5, we have y = 5 — 3x, and substitute this into 4x + 3y = 10 to obtain
dr+3(5—3z) =10, 4r+15—-92=10, z=1.
Noting x = 1, we then have y =5 — 3z =5 — 3(1) = 2. Substituting z = 1 and y = 2 to the second

equation to have
21)=242=1, =z=1.

So, the solution is

Solution to Q.7(a):

1 1 24+3vV2  2+43V2 2+43v2  243V2 2432

2-3v2 2-3v2 2+43v2 2- (322 23202 4-9(2) 14
5
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Solution to Q.7(b):

1 B 1 .a\/l_)—i—b\/a
avb—bya avb—bya avb+bya

_ avb+b/a avb+bya
(VD)2 = (by/a)?®  a?(Vb)? — b*(v/a)?

Cavb+by/a  avb+bya
~ a?b—b2a  abla—b)

Solution to Q.8(a): The equation |3z + 4| = |5 — 2| is equivalent to
3r+4=5—-2x or 3r+4=—(b—2x),
which can be solved as

1
5 or z = —9.

Tr =

Solution to Q.8(b):

(x—6)(z+1)=0, r—6=0 or x+1=0, r=6 or x=-L.

Solution to Q.8(c): Multiplying the equation by (4x — 1)(z + 6), we have

dr—1 -
o D +6) ==

(4x — 1)(z + 6),
namely,

(x +6) =2(4x — 1),
which can be solved as

Tr =

~J| Co

. 8 =1 _ 7 =2 _ T — 8 i
Check: when x = =, LHS e and RHS S5 = % So, x =73 is a true solution.

Solution to Q.8(d):
(V2x +9)* = (V2r+1)? 20+9 = (V2r)* +2v2x+1, 20+9 = 22+2v2r+1, 8 = 2v/2x,

V2 =4, (V2z)? = 42, 2z = 16, r =8.

Check: when x =8, LHS=\2x+9 = 4/2(8) +9=1+/25=05, and RHS=V2z + 1 = /2(8) + 1 =
vV16+1=4+4+1=5. So, =8 is a true solution.

6
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Solution to Q.9(a): The inequality |3z + 1| < 5 is equivalent to

4
—5<3r+1<5, —6 < 3x < 4, —2<x<§.

Solution to Q.9(b): The inequality |3z + 1| < 5 is equivalent to
either 2x —1 > 3, or 20 — 1 < =3,

which can be solved as
x> 1, or r < —1.



