SHARP

Worksheet 16 Memorandum: Algebraic Expressions for Term 3

Grade 9 Mathematics

1. a) 4 b)) 4y
c) -7 d) 3" degree
2. a) 3x(4x —5) b) 9x? Gx + 2x3) —4x Gx" - 3x2)
=12x% — 15x =3x3 + 18x5 — 2x°> + 12x3

= 16x° + 15x3
c) (3x3)% + V16x1% — 8x*
= 9x® + 4x° — 8x* e) (y? +3x)(7y — 2x)
=7y3 — 2xy? + 21xy — 6x2
d) (Bx —2)(9x% + 6x + 4)

=27x3+18x% + 12x — 18x%2 — 12x — 8 f) (8a + 7b)?
=27x3-8 = (8a + 7b)(8a + 7b)
= 64a? + 56ab + 56ab + 49b?
) (4a? + 2b)(4a — 2ab + 9¢) = 64a® + 112ab + 49b*

= 16a3 — 8a®b + 36a?c + 8ab — 4ab? + 18bc

Zb 3 3b3 i

h) %abc (14: + 8(;: - 22ca ) i) (15ab? + 3a®bc® — 27abc) + 3ab

= 7a3b? + 4a’c* — 11b*c* =5b+ac®—-9c
) (5b%c — 20b3c? + 35b5c) + 5b%c

=1—4bc + 7b3

3. Giventhata = —1; b =7 and c = 0 find the value for each of the following expressions:

a) 17abc b) 3a+2b—-7c

=17(=1)(7)(0) =3(-D+2(7)-7(0)

=0 = -3+14

=11
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5a3 + b?
=5(=1)%+ (7)*
= 5(—1) + 49

= —5+49
=44

10ab? — 15a + 3b

= 10(=1)(7)% = 15(=1) + 3(7)
~10(49) + 15 + 21

—490 + 36

—454

15ab + 25bc
=5b(3a + 5¢)

42x2y?%z — 14xyz? + 77x3yz
= 7xyz(6xy — 2z + 11x?)

—9a + 3b — 6ab
= —3(3a—b + 2ab)

8a(3b—c)+ 7c(c — 3b)
=8a(Bb—c¢)—7c(3b—c)
= (3b—-c¢)(8a—7c)

—70c3b? + (7a?c3b)? — 35a?b?c?
= —70c3b? + 49a*c®bh? — 35a%b?%c?
= —7c%b?(10c — 7a*c* + 5a?)

9a? — 81b?
= 9(a? — 9b?)
=9(a—3b)(a+ 3b)

49c%d? — 16
= (7cd —4)(7cd + 4)

d)

f)

b)

d)

f)

h)

)

b)

d)

—5a + 8b — 4ab

= =5(-D +8(7) —4(-1D(7)
=5+56+128

=89

(ab)*
=(-1x7)°

—18mn?p — 36m?n + 90mnp
= —9mn(2np + 4m — 10p)

3a(4b — 5) + 4b(4b — 5)
= (4b — 5)(3a + 4b)

36xy — 45x2y + 63xy?
=9xy(4 — 5x + 7y)

12p%q — 60pq? + 96p2q?
= 12pq(p — 5q + 8pq)

17a(b + 3c) — 34a?(2b — 3¢)
=17a[(b + 3¢) — 2a(2b — 3¢)]
=17a(b + 3c — 4ab + 6ac)

64 — 81c?
=(8-9c)(8+9¢)

16a8 — 1
= (4a*-1)“4a*+ 1)
= (2a? -1)(2a? + 1)(4a* + 1)

C




e) 27x* — 48x2y? f) 25x8 —121y°®
= 3x2(9x?% — 16y?) = (5x* — 11yH(5x* + 11y%)
=3x2(3x — 4y)(3x + 4y)

g9) 16x2 + 25y? h) 288x8 — 64y16
cant factorize = 32(9x8 — 2y1%)

i) (3a+ b)? — ¢? ) 169a? — 100b*
=[Ba+b)—c][(Ba+b) +] = (13a — 10b?)(13a + 10b?)

6. Factorize the following trinomials:

a) x2+17x + 72 b) x% + 14x + 40
=((x+8)(x+9) =(x+4)(x+10)

c) x% 4+ 9x + 20 d) x% + 16x + 64
=(x+4)(x+5) =(x+8)(x+8) or (x+8)?

e) a’+11a + 28 f) 3b% +42b + 135
=(a+4)(a+7) = 3(b? + 14b + 45)

=3(b+5)®B+9)

9)  y*+6y+5 hy 22+ 14z + 49
=@+DH+5) =@z+7Ez+7) or (z+7)?

i) 7x? + 28x + 21 i) x2 +10x + 21
=7(x?+4x+3) =@x+3)x+7)

=7(x+1)(x+3)

k) a® + 13a? + 40a )} 2b% +20b + 18
= a(a® + 13a + 40) =2(b®>+10b+9)
=a(a+5)(a+8) =2(b+1)(b+9)
m) 11y2 + 110y + 275 n) z? +11z+ 30
= 11(y% + 10y + 25) =(z+5)(z+6)

=11(y+5)(y+5) or 11(y+5)2
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x? +13x + 42
=(x+6)(x+7)

a® + 14a + 48
=(a+6)(a+38)

10m3n + 140m?n + 450mn
= 10mn(m? + 14m + 45)
=10mn(m + 5)(m +9)

7abc — 56ac + 49bc?
= 7c(ab — 8a + 7bc)

100x* — 81y?

= (10x2 — 9y)(10x? + 9y)

x% 4+ 23x +132
=x+11)(x+12)

81x* — 16y*
= (9x2 — 4y%)(9x?% + 4y?)
= (3x — 2y)(3x + 2y)(9x? + 4y?)

192a%c? — 363b?c?
= 3c?(64a® — 121b?)
=3c¢?(8a — 11b)(8a + 11b)

42m2n? — 84m3n + 21m*n°

= 21m?n(2n — 4m + m?n*)

49c* — d*
= (7¢? —d*»)(7c? + d?)

p)

)

b)

d)

f)

h)

)

4x% 4+ 52x + 48
=4(x%+13x +12)
=4(x+ 1D(x+12)

9d? +99d + 162
=9(d? + 11d + 18)
=9(d+2)(d+9)

x%+10x + 24
=x+4)(x+6)

x% +12x + 35
=(x+5x+7)
1

2,5
X -X T =
+6 +6

(e

108x2y? — 192a?
= 12(9x*y? — 16a%)
=12(3xy —4a)(3xy + 4a)

4x?% 4+ 80x + 384
= 4(x? 4+ 20x + 96)
=4(x+8)(x+12)

60m3 + 12n3 — 48mnp
=12(5m3 + n3 — 4mnp)

x?+18x + 72
=x+6)(x+12)

400 — 144x*
= 16(25 — 9x%)
=16(5 — 3x2)(5 + 3x?)
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o))

9)
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36xyz + 19abc — 12bdf
= 1(36xyz + 19abc — 12bdf)

108x3y + 75xy
= 3xy(36x% + 25)

x% + 24x + 144

=(x+12)(x +12) or (x+12)?

x?-16
x2+6x+8
_ (x—4)(xt4)
T (x+2)(x+4)

_x—4

T x+42

x%-1 x%4+12x+32
x2+9x+8 x2—64
_ (x-1D)(x+1) (x+4)(x+8)
T (x+1)(x+8) T (x—8)(x+8)

_ (x-1) (x+4)
T (x+8) (x—8)

_ (x-1D(x+4)
T (x+8)(x-8)

x%+3x+2 _ 9x+27

8x+8 x2-9
_ (x+1D)(x+2) 9(x+3)
T o8(x+1) (x=3)(x+3)
_ (x+2) 9
T8 (x=3)
_9(x+2)

8(x—3)
x2+7x+12 x%2-9
3ax+18a ~ 3ax2?+30ax+72a
_ (x43)(x+4) (x—=3)(x+3)
T 3a(x+6)  3a(x2+10x+24)

_ (x+3)(x+4) 3a(x+4)(x+6)

3a(x+6) (x=3)(x+3)
_ (x+4) (x+4)
T (x-3)
_ (x+4)?
T (x-3)

p) 5x3 + 85x% + 350x
= 5x(x? + 17x + 70)
=5x(x+ 7)(x + 10)

r) 3ax? + 66ax + 360a
=3a(x? + 22x + 120)
=3alx +10)(x +12)

249,41
t) x° + X + >
1 1
=(x+3)(x+9)
x%249x+14
b) x2+11x+28
_ (x+2)(x+7)
T (x+4)(x+7)
_ xt2
T x+4
d) a’+8a+15 | a’-25
3a24+9a  6a?+42a
_ (a+3)(a+5) . (a=5)(a+5)
- 3a(a+3) " ea(a+7)
_ (a+5) 6a(a+7)
T 3a (a=5)(a+5)
__6a(a+7)
" 3a(a-5)
) 3x+24 x?-36
x2-16 x2+14x+48
_ 3(x+8) (x—6)(x+6)
T (x—4)(x+4) T (x+6)(x+8)
_ 3 (x—6)
T (x—4)(x+4) 1
__3(x-6)
T (x—4)(x+4)
h) x?+5x+4 4x-28
x2—49 x2+13x+36
_ (x+1)(x+4) 4(x—-7)
T (e=7)(x+7) (x+4)(x+9)
_ (x+1) 4
T x+7) T (x+9)
_ A4A(x+1)
T (x+7)(x+9)




i 12-2x x?-49 i x2+5x+6 |  9x—72
x2+4+15x+56  3x2-18x ]

x2—64  x2+11x+24
_ 2(6—x) (x=7)(x+7) _ (e+1)(x+5) | 9(x-8)
T (x+7)(x+8) 3x(x—6) T (x-8)(x+8)  (x+3)(x+8)
_ —2(x-6) (x=7) _ (x+1)(x+5) (x+3)(x+8)
T (x+8) 3x (x—6) T (x—8)(x+8) 9(x—8)
2 (x=7) _ (x+1)(x+5) (x+3)
T (x+8) 3x T (x-8) 9(x—8)
_ =2(x=7) _ (x+1)(x+5)(x+3)
T 3x(x+8) - 9(x—8)2
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