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Problem 1. Two points on the plane are (=2, 5) and (3, —1).

(1). Find the slope of the line that joins the above two points.

Space for your solution:

We know two points on the line in question. Let’s start at one of those points and go until
we finish at another point. As we go, both the z and the y coordinates of our moving point
will change. By definition, the slope of the line is the fraction

change in y  (y of finish) — (y of start)

Sl = = ‘
ope change in *  (x of finish) — (x of start)

(The slope will not depend on the choice: which one of the two points is the start, and which
one — the finish.) In our case, let’s choose the point (=2, 5) as the start and (3, —1) — as
the finish. Then

change in y  (y of finish) — (y of start)  (-1)—(5) —6 6

Slope = = - -
ope change in x  (x of finish) — (z of start) (3) —(-2) 5 5

(2). Find the slope-intercept equation of the line that joins the above two points.

Space for your solution:

A point (z, y) is on the line that joins the two points (—2, 5) and (3, —1) if and only if
we get the same slope when going from (—2, 5) to (3, —1) as when going from (-2, 5) to

(z, y):
(=H)-06) _ @-06)
3)—=(=2)  (v) = (-2

Simplify the above equation by computing the arithmetic expressions:

-6 y—5
5 z42

Cross multiply: (—=6)(x +2) = (y —5)-5 < (open parentheses) —6x — 12 =5y —25 &
(combine the like terms by adding 25 to both sides) —6x + 13 = 5y < (express y in terms
of everything else by dividing both sides by 5)
6 13
Yy=—cr+ —

5 5

(The slope of the line is —g and the y-intercept is %)




Problem 2. Divide the polynomial #* — 722 + z by the polynomial 22 — 2z + 1.

Space for your solution:

(Don’t forget to insert the missing degrees of x before doing long division.)
2?2+ 2 —4
?—2r+1 )t +02° -T2+ +0
ot =223 + o

273 — 8x° + o
203 — 4% + 21
—42? —x +0
—4z% +8xr — 4
-9z 44
Problem 3. Using the result of the preceding problem, write LTEHE a9 a sum of a

22241

polynomial and a “proper fraction”, i.e. a fraction of the form %, where f(x) and g(x) are
polynomials and the degree of f(x) is strictly less than the degree of g(z).

Space for your solution:

The above long division means that

ot =T PN -9z +4
— =2t 22— A+
x?2—2x+1 2?2 —2x+1




Problem 4. Solve the system of linear equations:

204+y =95
r+y=2

Space for your solution:

( This solution follows the substitution method. )

2 = . . :
{ :Cf:_—i-yy_ 25 < (using second equation, express y in terms of x and constants; then
. . . . =2-—
substitute that expression instead of y in the first equation) { ‘g L2 f ) = < (open
: . . . =2
parentheses and combine the like terms in the second equation) z Lo :;): < (find the
value of z from the second equation and then substitute that value instead of x in the first
equation) y=2-3=-1
4 xr=3 '

Problem 5. Factor completely the polynomial 2%y® — 6xy? 4 9y.

Space for your solution:

First of all factor out the Greatest Common Divisor of the polynomials z?y?, 62y? and 9y
— which is y:
v*y® — 6xy* + 9y =y - (2%y* — 62y + 9).

Next, let’s try to fit the polynomial z%y* — 6zy +9 into the template of the binomial formula:
A? +2AB+ B* = (A+ B)*.

From A? = 22y? we get A = xy. From 2AB = —62y we get AB = —3xy. Since A = 1y, we
can cancel A on the left and xy on the right of the identity AB = —3zy and get B = —3.
The next step is to check that B2 = 9. It works! Therefore we can use the binomial formula
and write 72y — 6xy + 9 = (zy — 3)°.

Combining all the factorizations together, we get:

22y — 6ay? + 9y =y - (2%y® — 6y +9) =y - (vy — 3)°.




Problem 6. Solve the equation:

Space for your solution:

We have to find the Least Common Multiple of the three polynomials x — 3, x + 3 and
2? — 9. Since 2 — 9 = (x — 3)(z + 3), the polynomial 2 — 9 is the LCM. After we multiply
the fractions above by their respective adjoint factors, we will get them all have the same
denominator:

2(z+3) 4(z—3) 4z

2(x+3)+4(x—3)—4x -0

2 4 _ 4x _
i3 T = 29 © Ges T e - 29 < @—3)(a13) <
20 —6=0 20 =6
2e+6+4x—12—4x — 2x—6 —
(z—3)(z+3) 0¢>@4WH) 0 (x=3)(x+3)#0 < (x=3)(x+3)#0
& v=3 S reo
(x —=3)(x+3)#0 :

The last conclusion (no solution) is made because the conditions z = 3 and (z—3)(z+3) # 0
are contradictory. Indeed, if we substitute z = 3 into (z — 3)(x + 3) we do get zero.

Problem 7. Using properties of exponents, write the following fraction as product of
exponents:
25y

Y2210 /95"

Space for your solution:

2y’ = P10,3-2( /5 \0-1 _ 5,1 -1 51 —1
0P (V22) T = 270y ((22)2) T = 270N (22) 2.

Y2210, /9,




Problem 8. Solve the equation
2 —dr—21=0

by factoring the polynomial 22 — 4z — 21.

Space for your solution:

The polynomial 22 — 42 — 21 can be fit into the template of general trinomial az? + bx + ¢
by takinga =1, b= —4, c = —21.
Therefore

1. the discriminant D = b? — 4dac = (—4)* — 4(1)(—21) = 16 + 84 = 100;

2. the factorization

2
b = . —_
ar”+bxr+c=a (x 5 %

) )

becomes

22 —4r—21=1- (:c—
(x—4—;10> (x—4_210) @D (@ —(=3) = (x—T)(x+3)

A product is zero if and only if one of the factors is zero. Therefore

=4z —21=0 & (z-T)(z+3)=0 < {‘”—7:0 N {‘”:7

r+3=0




