UNIT 6: ALGEBRA AND POLYNOMIALS

Exercise 1: Express the following statements using algebraic language:

a) The double of a number minus seventesn

b) The sum of a number and its cube

c) The difference of the squares of two numbers

d) Three consecutive numbers

e) The product of a number and its square

) The division of 2 number and the previous one

g) The product of six numbers

h) The triple of the cube of a number plus seven times the number squared
i) The sqguare of the difference of two numbers

i} The fifth root of the sum of three numbers

Exercise 2: Find the coefficient, the variable part and the degree of these monomials:
a) X'y b) —2a’b’c? c) E"

d) s e) -7 f)x+y

Exercise 3: Work out:
a) 12x—2x—-Tx+x=
b) 2%t -5t —xt +3x =
c) 3x—2x" —Tx" +x+3x —9x =
d) x* —5x+6—2x" —Tx—1=
e) a’b—3ab’ +8ab” —5a'h =
flat2b+3c—2a-3b—-4c=

g) wv+ vt LW+ v — o =

Exercise 4: Work out:
a) 4(x+5)—2(x+2) =
b) 5(2x+3)-3(x-2)=
c) 7(4-2x)—(x—-1)=
d) —8(6x+5)-2(9x+3) =

Exercise 5: Multiply and divide these monomials:

a) 3xtx(-7x") = b) (7x" vz )-(—2x'z") =
o) (18x v : (90 = d) Gulviw’ ) (12uw') =
e) (a'b'c)(2ab) = f) (14w ) - (2w") =
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Exercise 6: Evaluate these polynomials in given values of the variables:

a) P(x)=x" —3x" +8x—1
b) Q(a,b)=5ab+2a—-13b
c) Cla.b)=ab” +5a—7T
d) R(x)=x +2x —5x
e) S(x)=x"—Tx" +2x-1

Exercise 7: 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+0=
) R—0O=

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

R(x)=3x"—x
Work out:
a) P+0=
c) P-Q—-R=

Exercise 9: Work out:
a) (2x" +x+D(x-3)=
b) (5x —3x" +7x—2)(x" —3x) =
o) 7'y —x'y+3x"y) (o -x) =
d) (Tx—1D(Tx+11) =
e) {2_1:23 —5xzz—x){x—z)=
x(x-T-x(x-2)=
g) (2x+5)(2x+5)=

Exercise 10: Given the polynomials: P(x)
out:

a)P-O=

b) P-R =

) O-R=

22

when x=2 ; x=3
when a=1 56=-2 and a=2. b=-1
when a=1 5=2 and a=0, b=-5
when x=1;: x=-2 ; x=0
when x=2 ; x=-1

b) P+R=

dy P-R=

b) P-Q0=

d 0+R=

=2x"—8x+7, O(x)=5x"-9 and R(x)=3x—5 work



Exercise 11: Take out all the common factors:
a) xt -3 45t +Tx =
b) x —5x" +8x* —3x° =
) 14x°v* + 210 —35x" v =
d) 12x* v —16x"y" 102" =
e) Sy —10u™Vv + 200z =
fl 81a’h’ —3a’b+12a’be —63a’h’ =

Exercise 12: Take out all the common factors:
a) ngl_yz — 42_:}'12 + 561}!‘1 =
b) 9x° —12x" +6x° =

4

i 2 23 1.3 1
o) xy"+x VI —xr txET =

d) 10v'w” —25v'w? — 5viw’ +15v' W =
e) 25x vzt —5xtyz’ +10x° 7 2 +15x%y 2 =

f) 24a°b e’ +30a’b*c? +36a°b'c” =6a’b e’ (da+5b" +6c7)

Exercise 13: Expand these expressions using quadratic multiplication formulas:

a) (x+1)* = b) (@a+9)(a—9) =
) (x—5) = d) (x* =2)* =

e) (T+32°) = ) 3-5x"y)(3+5xy") =
g) (x' —5x")" = h) (x+2y)(x—-2¥)=

i) (Ta+b)Ta—b)= i) (ex+av) =

Exercise 14: Expand these expressions using quadratic multiplication formulas:

a) (a* —b")" = b) (abe+d Yabe—d') =
c) Qu' —w') = d) (v’ —w') =
e) (Bx+51)8x—51) = ) (2.‘&71_}‘—4.‘{2325)2 _

Exercise 15: Express using quadratic multiplication formulas:
a) x’ —14x+49 =
b) x' —4=
o VP +12y° +36=
d) 4a* —b" =
e) 4x° —20xy+ 25y =
f) x* -8 +25° =
g) a* +10a—25=
h) 36x" vz —60x% vz e + 254" =
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Exercise 16: Factor these expressions:
a) 4x° —12x* +9x =
b) x*z—25x%z =
o xFy—dx'v +4x =
d) 98a* +112ab+32b* =

Exercise 17: Given the polynomials:
P(x)=Tx'-3x" +2x-5
O(x)=-3x" —Tx* +5x—9
R(x)=4x" —x
Work out the value of the following operations:
a)lP+0=
b) P — QO =
c) 20-3R=
d) P-R=

Exercise 18: Expand these expressions using guadratic multiplication formulas:
a) (x—11)* =
b) (3x+35)" =
c) (Bx—T)8x+7)=

d) 2x v'v —x)' =
Exercise 19: Work out the numerical value of the following polynomials:
a) P(x)=x"—2x" +8x-1 when x=3

b) Q(a.b)=5ab+2a—3b—-b" when a=2, b=-1

Exercise 20: Simplify the trinomial 27a’b+90a’ht + 75ab’, taking out common factors and using
quadratic multiplication formulas.

24



