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UNIT 2: POLYNOMIALS AND ALGEBRAIC FRACTIONS

Exercise 1: Given the polynomials:
P(x)=5x"—4x" +3x" —8x+9
O(x)=Tx" +2x" —8x" +5x-10
R(x)=—8x"+5x" —7x" —4x* +5x

Work out:
a) P+ Q0= b) P+R=
¢) R—-0= d) O—-R=

Exercise 2: Work out:
a) Bx* +x+D(x-35)=
b) (4x° —3x" +Tx—2)(x* —2x) =
o) (Tx'y* —x'y+3x")y") (v —x) =
d) (2x-7)(2x+7)=
e) 2xz? —5x*z—2)(x—2) =
) x(x* =Tx)—x" (x=2) =
g) (Tx+2)(7x+2)=
h) (x-1)(x-2)=
) (x+7(x+4)=

Exercise 3: Expand these expressions using quadratic multiplication formulas:

a) (x+2)* = b) (¥ —8)(y+8)=
c) Gx-5)" = d) 5x1=2) =
e) (9a’ —5)(9a’ +5) = f) (X =5x1)° =

g) (V2 +43)" = h) (4+243)" =
i) (5421 = i (5-247) =

Exercise 4: Expand these expressions using quadratic multiplication formulas:

a) (x* =% = b) (2u’ —5w') =
¢} (5x+3))(5x—3y) = d) Coz+w )z —w') =
e) (x'y —w') = f) Gx'y—4x'z") =

Exercise 5: Express using quadratic multiplication formulas:
a) x* —10x+25=
b) 1° +143° +49=
c) a’ —4b" =
d) 25u° —20uv+ 4’ =
e) x' —15x7 +25)° =
f) z* +82—-16=
g) 36x v 2 —60x" v 2 ath 4254 =
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Exercise 6: Divide the following polynomials and indicate the gquotient and the remainder:
a) (42" =352 +N:(x-3) = b) (x* —7x" + Tx—1):(x* +2x) =
o (x —x'+5x7 —x):(x* +2) = d) (x* —16):(x" —4) =

Exercise 7: Divide the following polynomials and indicate the quotient and the remainder:
a) (X —xP +x)(x* =)= b) (2x° +7x* =3x):(x—3) =
o (" —T7x 227 —5)(x" +3) = d) (x' +D:(x+1) =

Exercise 8: Divide the following polynomials using Ruffini’s rule and indicate the quotient and the
remainder:

a) (x° —4x +2x" —5x+2):(x+1) b) (x —2x +5x —x+4):(x+2)
o (x-Tx +4x* - :(z-2) = d) (x° —1):(x+1)

Exercise 9: Divide the following polynomials using Ruffini’s rule and indicate the quotient and the
remainder:

a) (¥ —10x" +3):(x-2) b) (x —4x” +5x" —x+4):(x+2)
o (x =2x +2x+1):(x+1) d) (4x° +5x" —10x+4):(x+3)

Exercise 10: Given the polynomials
P(x)=x"—d4x’ +5x-7
O(x)=x"-2x
R(x)=x+3
a) Divide P(x) by Q(x)
b) Divide P(x) by R(x)
In both cases, indicate the quotient and the remainder

Exercise 11: Check if the polynomial P(x) =x* —3x" —4 is divisible by (x +1)

Exercise 12: Work out the value of k so that when dividing P(x) =x" —k¢ +9x" —8x43 by (x—1)

the remainder is ten

Exercise 13: Work out the value of k so that P(x) =k’ —3x" +2x—5 is divisible by (x—2)

Exercise 14: Factor the following polynomials and indicate their roots:

a) P(X)=x —4x" +x+6 b) P(x)=x +3x" +4x +6x +4x
¢ P(x)=x" +5x" +8x+4 d) P(x)=x" —2x* —9x° +18x"
e) P(x)=x" —4x' —26x" —44x" —31x -8 f) P(x)=x" +13x° +33x" +31x+10

Exercise 15: Write a polynomial whose roots are x =—1 double, x=+3
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Exercise 16: Solve and factorize the following equations:

a) x' —10x* +9=0 b) x*—9x’ +20=0
c) x*—18x* +81=0 d) x*+13x" +12=0

Exercise 17: Factor the following polynomials and indicate their roots:

a) P(x)=x"—13x"+36 b) O(x)=x" —34x> +225
o O(x)=x"-5x"+6 d) P(x)=x" —x" —26x +26x" +25x—25
e) P(x)=x" —x" +8x —8x* —9x+9 f)l P(x)=x —3x" 4+3x" —0x* +2x—6

Exercise 18: Simplify the following algebraic fractions:
x+4
) ———=
x +x-12

Ox' —4

b) =
bx—4

¥ —10x" +25x

c) <
x —6x+5

r+x —9x-9 3

d
) ¥ +6x+9

o +Tx+6

o
x —1dx+40

Exercise 19: Simplify the following algebraic fractions:

2 3 2
x vz+xyz+xuz
a) - =

3 T 4 T 33
XVvz+xyz+xyz

b) a‘bc+abc+abc’ 3

SR -
a-b¢c*

=5t +7x-3 _

) 1 —4x+3

x —5x +4x°

d) — _ =
) x —4x® +5x° =24t

9 x" —5x* —10x" +80x" —96x _
¥ (5x* —10x)(x* —16)

Exercise 20: Work out:

x—2 =x+1 Sx+3 x—4

a - = b) - =
x+3 x-2 x—>3 X
2x-1_ x-3 8 -1 x'-2
x+3  2x-1 x+2  x+l



Exercise 21: Work out and simplify:

a) O9x-2 2x-T7 _
x+5 x-25
x—-2  2x-3
P +6x+5 x—4x-5
3 dx—-2 x

c)

X 5 3x

d) —— + — =
x+2 x -4 4-x

Exercise 22: Work out and simplify:

3 x 2

x+5 o 47x+10 x+2

a) — T - =
x —3x-10 = -25 =x+2

2x+7 x-1

43 —J;—3_x1 +4x+3 -

2 4x 5

c)

d) 8 Sx—1 . 2x

3 - + — 1+ -
x*—=25 5—-x 25—-x" x-5

Exercise 23: Work out and simplify:

X' +14x+49 x* -9
' —6x+9 x'—49

b}f—ixl_ 3x+6
-4 2x'—10x

x4+x1_ X _
x=3 x*-9

Tx—49 T
Y 4+Tx T —49

c)

d)

4-x ¥ —16 x —8x+16
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