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d)

e)

f)

9)

h)

Whole number: whole numbers start from 0 and do not have decimals or fractions

Irrational: a number that does not terminate or recur.

Rational: a number that either terminates or recurs.

Integer: positive or negative whole numbers. They do not have decimals or fractions.

Quotient: the answer to a divide sum.

Product: the answer to a multiplication sum.

Non-real: a number that does not exist, such as the squareroot of a negative number
or dividing by zero.

Natural Number: whole numbers that start from 1. They do not have decimals or

fractions.
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SHARP

Worksheet 2 — Algebra: Multiplying and Factorising Expressions
Grade 10 Mathematics

1. Identify whether the following expressions are monomial, binomial, trinomial or polynomial:
a) 2x%2 +3 b) 2x2 %3
c) 2x2+3x+1 d) 2x2+3x3—x+4
e) x?2—5x+6 f) 4(3x% + 3)
9) 7y h) 7xz+4
i) x3—2x2+3x—4 ) 2x% +11x — 12
2. Multiply out and then simplify the following:
a)  (+NE-y) b)  (x+y)?
c) (x +y)(x% + 2xy + y?) d) Gx + éy) (2x + 3y)
e) (x+y)(x2—xy +y?) f) (2a + b)(2b + a)
) (4a — 5b)(4a + 5b) h) (a + 2b)(3a? — 4ab + 5b?)
i) (4a — 5b)(16a + 20ab + 25b?) )i (3a + 4b)?
b (Gx-2y)(Gx+ly) 1) (6¢ + 9d)(6¢ — 9d)
m) (3x + 5y)(3x + 5y) n) (2¢ — 5d)(3cd + 4d? — 6¢?)
o (G9+3)16g-9) p)  (2c—5d)(4c? + 10cd + 25d2)
q) (3h — 5d)? r) (2x = 3y)(2x + 3y)
s)  (7d +3e)(49d? — 21de + 9e?) f) 3 (zx - §y) (3x + %y)
3. Factorise the following by finding the common factor:
a) 3x2% + 6y? b) 3x3 + 6xy?
c) 3a?b — 4ab? + 12ab d) 11abc? — 22a?b + 33ab?d
e) %xz +§ xy — %yz f) 12a3b?c — 16a?b? + 24a*b5c3
9) 13a*b — 26ba® + 39a?b? h) 35a + 7ab — 21a?b + 14abc
i) 4abc + 16ab — 20bc + 24ac ) 3a(a + b) —4b(a + b)
4. Factorise the following expressions:
a) x?—y? b) 36x2 — 49
c) 81a® — 16b2 d) a* — b*
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e) 64a* — b* f) 9 + 36¢2
9) (a+ b)? — c? h) 50x3 — 18xy?
i) 12a3b — 300ab3 )] d? — (3a + b)?
5. Factorise the following perfect square trinomials:
a) a’+4a+ 4 b) 9a% — 30ab + 25b*
c)  x?—24x+ 144 d  d?+d+;
e) x? 4+ 10x + 25 f) x? —12x + 36
Q) x% —18xy + 81y? h) x% + 16xy + 64y?
i) 9a? + 12ab + 4b* ) 25¢? — 60cd + 36d?
6. Factorise the following trinomials:
a) a’?+a—20 b) x?+6x+8
c) y? -9y +8 d) b? + 8ab + 15a?
e) a? + 9ab — 22b? f) x2 + 2xy — 3y?
9) xP+1;x-1 hy  y2+1ly+24
i) x% — 14x + 48 i) a+22a+3
7. Factorise the following by grouping:
a) ac + bd + ad + bc b) 2a3 + 6ab + a?b + 3b?
c) a®c — 12b%d — 4abc + 3a*bd d) a?c? — 2bc? + 3a%d — 6bd
e) 30b%d* — 6b?c3 — 15ad* + 3ac® f) 2bde + 6ab — 14cde — 42ac
Q) 2x3y — 6xy3 — 3y* + x%y? h) 28xy? — 21y3 + 8x3 — 6x2y
i) 5c¢3d?hg? — 5¢*d?e — 5cdef g*h + 5c?de?f
) 7a3c3 + 7b%c3 + 7a3cde + 7bh%cde
8. Factorise the following cubes:
a) x3 +y3 b) x3—y3 c) 8a3 —27y3
d) 64b° + 125 e) 2ab* — 16a*b f) 81x3 + 24y3
4)] (a+b)3+c3 h) c3 —(a+2b)3 i) 250 — 54x3
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SHARP

Worksheet 2 Memo — Algebra: Multiplying and Factorising Expressions
Grade 10 Mathematics

1. a) binomial b) monomial

c) trinomial d) polynomial

e) trinomial f) binomial

Q) monomial h) binomial

i) polynomial ) trinomial

2. a) (x+y)x—-y) b) (x +y)?
=x?+xy —xy —y? =x2+ 2xy + y?
—x2_y?

c) (x +y)(x% + 2xy + y?) d) Gx + %y) (2x + 3y)
=x3+ 2x%y + xy? + x%y + 2xy? + y3 =x2+§xy+§xy+y2
=x3+3x%y + 3xy? +y3 =x2+2%xy+y2

e) (x +y)(x? —xy +y?) f) (2a+ b)(2b + a)
=x3—x?y+xy? +yx? —xy? +y3 = 4ab + 2a® + 2b% + ab
=x3+y3 = 2a? + 5ab + 2b?

9) (4a — 5b)(4a + 5b) h) (a + 2b)(3a? — 4ab + 5b?)
= 16a? + 20ab — 20ab — 25b? = 3a® — 4a®b + 5ab? + 6a*b — 8ab? + 10b3
= 16a® — 25b? = 3a3 + 2a?b — 3ab? + 10b3

) (4a — 5b)(16a2 + 20ab + 25b2)
= 64a® + 80a?b + 100ab? — 80a%b — 100ab? — 125b3
= 64a3 — 125b3

: 2 2. _3.)(3 4

)] (3a + 4b) k) (3x 4y) (2x+3y)
=9a’ + 12ab + 12ab + 16b? =x2+gxy—§xy—y2
= 9a? + 24ab + 16b? =x2 - %xy —y?

S E A RT E C e Proud distributor of: SHARP
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) (6c+9d)(6c — 9d) m)  (3x+5y)(3x + 5y)
= 36c% — 54cd + 54cd — 81d? =9x2 + 15xy + 15xy + 25y2
= 36¢2 — 81d? = 9x2 + 30xy + 25y

n) (2c¢ — 5d)(3cd + 4d? — 6¢?)
= 6¢%d + 8cd? — 12¢3 — 15cd? — 20d3 + 30c?d
= —12¢3 4+ 36¢%d — 7cd? — 2043

0) Gg + g) (16g — 9) p)  (2c —5d)(4c? + 10cd + 25d?)

18

—4g?—2g+>g-7 = 8¢ + 20c?d + 50cd? — 20c2d — 50cd? — 125d3

=492 +8-g—6 = 8¢3 — 12543

q) (3h — 5d)? r) (2x = 3y)(2x + 3y)
= 9h? — 15hd — 15hd + 25d? = 4x? + 6xy — 6xy — 9y?
= 9h2 — 30dh + 25d2 = 4x2 — 9y?2

s) (7d + 3e)(49d? — 21de + 9e?)
= 343d3 — 147d%e + 63de? + 147d%e — 63de? + 27¢3
= 343d3 + 27¢3

0 3(x-3y) (D)

5 5 3 1
=3 (5% + oy —3xh—5y?)

—3(242 3L,y 1,2
=3 (zx 2a°Y gV )
_15 o 31 3 9
T2 g Y gV
3. a) 3x2% + 6y? b) 3x3 + 6xy?

= 3(x? + 2y?) = 3x(x? + 2y?)

c) 3a’b — 4ab? + 12ab d) 11abc? — 22a?b + 33ab?d
= ab(Ba — 4b + 12) = 11ab(c? — 2a + 3bd)

e) %xz +§ xy — §y2 f) 12a3b?c — 16a?b? + 24a*bh5c3
= %(3952 +5xy — y?) = 4a?b?(3ac — 4 + 6a?b3c3)
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9)

9)

e)

9)

DN
S E A RT E C Proud distributor of: SIHARP

13a*b — 26ba® + 39a?b?
= 13a?b(a’? — 2a + 3b)

4abc + 16ab — 20bc + 24ac j)
= 4(abc + 4ab — 5bc + 6ac)

x% — y2

=@x-ykx+y)

81a? — 16b?
= (9a — 4b)(9a + 4b)

64a* — b*
= (8a? — b?)(8a% + b?)

(a+ b)? — c?
=[(a+b)—c][(a+b)+c]
=(@a+b—-c)la+b+c)

12a3b — 300ab?
= 3ab(4a® — 100b?)
= 3ab(2a — 10b)(2a + 10b)

a’+4a+4
=(a+2)(a+2)
= (a + 2)?

x% —24x + 144

=(x—12)2

x% 4+ 10x + 25 f)
= (x + 5)?

x% — 18xy + 81y?
= (x—9)?

h)

35a + 7ab — 21a?b + 14abc
=7a(5+ b —3ab + 2bc)

3a(a+ b) —4b(a+ b)
= (a+ b)(3a — 4b)

b)  36x2—49
=(6x—-7)(6x+7)
d) a* — p*
= (a® = b?)(a? + b?)
= (a—b)(a+ b)(a? + b?)
f) 9 + 36¢2
Cannot factorise
h) 50x3 — 18xy?
= 2x(25x? — 9y?)
= 2x(5x — 3y)(5x + 3y)
)] d? — (3a + b)?
=[d — (Ba+ b)][d + (3a + b)]
=(d—-3a-b)(d+3a+Db)
b) 9a? — 30ab + 25h?
= (3a —5b)(3a — 5b)
= (3a — 5b)?
d  d2+d+;
=(a+3)
x2—12x + 36
= (x — 6)?
h) x% + 16xy + 64y?

= (x +8y)?

—
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c)

9)

)

On()
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9a? + 12ab + 4b?
= (3a + 2b)?

a?+a—20
= (@+5)a-9

y2—9y +8
=W -1y -8)

a? + 9ab — 22b?
= (a+ 11b)(a — 2b)

¥ +15x—1

=(x—§)(x+2)

x? — 14x + 48

=(x-6)(x—8)

ac + bd + ad + bc
=ac+ ad + bd + bc
=a(c+d)+b(d+0)
= (c+d)(a+b)

a®c — 12b%d — 4abc + 3a*bd
= a3c + 3a?bd — 12b%d — 4abc

= a?(ac + 3bd) — 4b(3bd + ac)
= (aC + 3bd)(a2 _ 4b)

30b%d* — 6b*c?® — 15ad* + 3ac?
= 6b2(5d4’ — C3) _ 3a(5d4 _ C3)

223y — 61y’ — 3y* + 22?2
=y(@x® - 6xy® =3y° +x°y)

= Y27 =3y + y(By? 427
= yl2x(x* = 3y*) + y(x* = 3y%)]
=y(x?* = 3y*)(2x +y)

)

b)

d)

f)

h)

)

b)

d)

25¢2 — 60cd + 36d?
= (5¢% — 6d)?

x4+ 6x+8
=(a+4)(x+2)

b? + 8ab + 15a
= (b+5a)(b +3a)

x? + 2xy — 3y?
= (x+3y)(x —y)

y? + 11y + 24

= +8)(y+3)

2 E i
a +23a+3

=(a+3)@+2)

2a3 + 6ab + a®b + 3b?
=243 + a2b + 6ab + 3b2
= a?(2a + b) + 3b(2a + b)
= (2a+b)(a? + 3b)

a?c? — 2bc? + 3a2d — 6bd
= c?(a® — 2b) + 3d(a?® — 2b)

= (a% — 2b)(c? + 3d)

f) 2bde + 6ab — 14cde — 42ac
= 2b(de + 3a) — 14c(de + 3a)

h)  28xy® —21y* +8x% —6x7y
= 7y2(4x — 3y) + 2x2(4x _ 3y)
= (4x - 3y)(7y2 + sz)

S
\

B0
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)

e)

9)

h)

5c¢3d%hg? — 5¢*d?e — 5cdef g*h + 5c?de?f
= 5cd(c?*dhg? — c3de + ce?f — ef g*h)

= 5cd[ c?d(hg? — ce) + ef (ce — g*h)]

= 5cd[c?d(g?*h — ce) — ef (g*h — ce)]

= 5cd(g?h — ce)(c?*d — ef)

7a3c® + 7b%c3 + 7a3cde + 7h%cde
=7 c(a3c? + b%c? + a®de + b?de)
= 7c[c?(a® + b?) + de(a® + b?)]
=7c (a® + b?)(c? + de)

x3+y3 b)
=@ +y)E*—xy+y?)

8a3 —27y3 d)
= (2a — 3y)(4a? + 6ay + 9y?)

2ab* — 16a*b f)
= 2ab(b® — 8a®)
= 2ab(b — 2a)(b? + 2ab + 4a?)

(a+b)3+c3
= [(a + b) + c][(a + b)? — (a + b)c + c?]
=[a+b+c][(a+b)?—(a+b)c+c?]

c®—(a+2b)3
=[c— (a+2b)][c? + c(a + 2b) + (a + 2b)?]
= [c —a—2b][c? + c(a + 2b) + (a + 2b)?]

250 — 54x3
=2(125 — 27x3)
=2(5—3x)(25 + 15x + 9x?)

D
S E A R—I_ E C Proud distributor of: SIHARP

x3—y3

=@x-yYkx+xy+y?

64b° + 125
= (4b? + 5)(16b* — 20b? + 125)

81x3 + 24y3
=3(27x% + 8y3)
= 3(3x + 2y)(9x? — 6xy + 4y?)
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SHARP

Worksheet 3 — Algebra: Algebraic Fractions

Grade 10 Mathematics

Simplify the following fractions (assume all denominators are non-zero):

xZ_yZ

2(x+y)

x%2-3x-10
3x—15

(x+1)(x%-36)

x2+8x+12
8x3+64y3
x2-xy—6y?
x%-9
x3+27

b)
d)
f)
h)

)

—2x+4

x—2
x%+4+3x-28
x2-16

2x%2—4x—6
2x2-18

ac+bd+bc+ad

c2-2cd-3d?

3a(a+b)—4b(

a+b)

a2—p2

Simplify the following fractions (assume all denominators are non-zero):

x2—y?

6x—3y

3 x3+y3

x%+45x46

x-=3

2x+4

x%+4x—45

x2-9

. x%-5x+25

x2-25

x%-16

x3+125

3x—12

x3+64  x2-4x+16

8x3-27

8x—12

4x2%2-9

4x2%2+6x+9

b)
d)
f)
h)

)

2x3-16y3 x%—4y?
4x+8y x2+2xy+4y2
x%+3x—4 x%-1

x3+64y3  x2—4xy+16y2

Simplify the following (assume all denominators are non-zero):

SMD

TECHNOLOGIES

x+3 x+3

X 4

3 x+8  x?%+3
x  x—4 x2-4x
x—2 1 —2x
4=

X 3 x—4
-6 —x+3 x—1
x+2 x 3x
X x+3 4
x—-1 x+1 1-x2

PROUD DISTRIBUTOR OF SHARP

www.mathsatsharp.co.za

b)
d)
f)
h)

)

ax+ay _ x*+2xy—3y?
x2—y?2 a
x?-6x+5 | 3x—15
x%+x+1 x3-1
x%—5x+6 x%2-9
x3-8 T x3+2x2+4x
x 6
x+1 x—1
x+2 x+5 x-3
x2-1  x-1 x+1
3x—1 x—5 4
x+2 3x 4x+8
x247x  x-3 5
x2—4 2—-x  x+2
a x—2 x+2
ax+a x+1 x—1
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SHARP

Worksheet 3 Memo — Algebra: Algebraic Fractions
Grade 10 Mathematics

xz_yz —2x+4
1 a) 2(x+y) b) x—2
_ =y)(xty) _ T2(x-2)
2(x+y) (x=2)
=X = 2
2
x%2-3x-10 x%243x-28
C) —_— d) X rexme®
3x-15 x2-16
_ (x=5)(x+2) _ (x+7)(x—-4)
T 3(x-5) T (x—4)(x+4)
_ xt2 _ X7
T3 T x+4
(x+2)(x%-36) 2x%-4x-6
€) x2+8x+12 ) 2x2-18
_ (x+2)(x+6)(x—6) _ 2(x%-2x-3)
T (x+6)(x+2) T 2(x2-9)
o _ (x-3)(x+1)
=x—6 T (x=3)(x+3)
_ xt1
- x+3
8x3+64y3
g) x2—xy—6y2
_ 8(x3+8y%) h ac+bd+bc+ad
T (x-3y)(x+2y) ) c2—2cd—3d?
_ 8(x+2y)(x2-2xy+4y?) __ac+bct+bd+ad
T (=30 (x+2y) ~ (c=3d)(c+d)
_ 8(x2—2xy+4y?) _ c(a+b)+d(b+a)
x—3y (c-3d)(c+d)
_ (a+b)(c+d)
" (c-3d)(c+d)
. x2-9 __a+b
) x3+27 Y
(x—3)(x+3)
T (x+3)(x2-3x+9)
_ x—-3 . 3a(a+b)—4b(a+b)
T x2-3x49 ) aZ_p2
__ (a+b)(3a—4b)
" (a-b)(a+b)

__3a—4b
| | " a-b

SMV PROUD DISTRIBUTOR OF SHARP
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c)

e)

g9)

SMD

TECHNOLOGIES

x2_y2

6x—-3y
3 x3+y3

b)

(x=y)(x+y) 3(2x-y)
3 (x+y)(x2—xy+y?)

(x-y)(2x-y)
x2—xy+y?

_ 2x2-3xy+y?

x%+5x46

x2—xy+y?

x-3

2x+4

X% +4x-45

d)

x2-9

(x+3)(x+2)
2(x+2)

x—3
(x=3)(x+3)

1
2

x%2-5x425

x2-25

x%-16

+ f)

x3+125

(x+9)(x=5)
(x=5)(x+5)

x+9

(x+5)(x?-5x+25)
x2—5x+25

3x—12

x3+64  x2—4x+16

8x3-27

h)

x%2—4x+16
3(x—4)

(x—4)(x+4)
(x+4)(x%2-4x+16)

8x+12

4x2%2-9

X+

X

4x2+6x+9 J)
(2x—3)(4x%+6x+9)

(2x-3)(2x+3)

4(2x+3)
4x%24+6x+9

4

3+x_+3 b)
4

4(x+3)+x(x+3)
4x

4x4+124x%43x
4x

xX24+7x+12
4x

2x3-16y3 x2—4y?

4x+8y x2+2xy+4y2
_2(x3-8y3) _ (x—2y)(x+2y)
T a(x+2y) x2+2xy+4y2

_ (x—2y)(x?+2xy+4y?)
o 2(x+2y)

(x—2y)(x+2y)
x2+2xy+4y2

_ (x—2y)(x—-2y)
2

_ x2—4xy+4y?
- 2
x%43x—4 x%-1
x3+64y3  x2—4xy+16y2
_ (x+4)(x-1) x%—4xy+16y>
- (x+4y)(x%2—4xy+16y2) (x—1)(x+1)
_ x+4
T (x+4y)(x+1)
ax+ay _ x*+2xy-3y?
x2—y2 a
a(x+y) (x+3y)(x—y)
(x=y)(x+y) a
=x +3y
x?-6x+5 | 3x—15
x2+x+1 x3-1
_ (x=5)(x-1)  (x—1)(x%+x+1)
T x24x+1 3(x-5)
_x?-1
T3
x%2-5x46 x%2-9
x3-8 T x3+2x2+4x
_ (x-3)(x-2) x(x2+2x+4)
T (x-2)(x242x+4)  (x-3)(x+3)
_ X
- x+3
x 6
x+1 x—1

x(x—1)—6(x+1)
(x+1)(x—-1)
x2-x—6x—6
x2-1
x2-7x-6
x2-1

PROUD DISTRIBUTOR OF SHARP
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3 x+8 x%+43 x+2 x+5 x-3

© It v D ot T
3 x+8 x243 . x+2 x+5 x-3
T x ' x-4  x(x-4) T -DG+D) | x—1 x+1
_ 3(x—4)+x(x+8)—(x2+3) _ x+2+(c+5) (x+1)—(x—3)(x—1)
- x(x—4) - (x-1)(x+1)
_ 3x—12+x%+8x-x2-3 _ x+2+x2+6x+5—(x2—4x+3)
- x(x—4) B (x-1)(x+1)
_ 11x-15 _ x247x+7-x2+4x-3
T x2-ax T - (x+1)
_ 11x+4
T ox2-1
o) 2yl =
X 3 x—4
_ 3(x—=2)(x—4)+1(x)(x—4)—2x(3x) f 3x-1 x_—5 4
- 3x(x—4) ) x+2  3x  4x+8
_ 3(x2-6x+8)+x2—4x—6x?2 _3x-1 x-5 4
- 3x(x—4) T x+2  3x  4(x+2)
_ 3x2-18x+24+x2—4x—6x2 _ (3x-1)(3x)—(x-5)(x+2)—1(3x)
- 3x(x—4) - 3x(x+2)
_ —2x%-22x+24 _ 9x?-3x—(x?-3x-10)-3x
T 3x2+12x - 3x(x+2)
_ 9x%—6x-x2+3x+10
- 3x(x+2)
-6  —x+3 | x-1 _ 8x2-3x+10
9 = x T = Torer
-6 x-=3 x—1
Tx+z x| 3x
_ —6(3x)+3(x—3) (x+2)+(x—1) (x+2) h x%24+7x  x-3 5
- 3x(x+2) ) x2—4 2-x  x+2
_ —18x+3(x2—x—6)+x2+x—2 _ x%47x x—3 5
- 3x(x+2) T -2)(x+2) x-2  x+2
_ x%-17x—2+3x?-3x-18 _ x%+7x—(x-3)(x+2)—5(x—2)
- 3x(x+2) - (x-2)(x+2)
_ 4x2-20x-20 _ x2+7x—(x%-x—6)-5x+10
T 3x2+6x - (x—2)(x+2)
_ x24+2x+10-x%+x+6
(x=2)(x+2)
. X x+3 4 3x+16
i) o1 ¥ 31 2 =2
x—1 x+1 1-x x“—4
_ X x+3 4
T x—1 ' x+1 | x2-1
_ X x+3 4 . a x—2 x+2
T x-1 | x+1 (x—1)(x+1) J) ax+a  x+1 | x-1
_ x(e+1)+(x+3)(x-1)+4 _ a x—2 = x+2
- (x—1)(x+1) T a(x+1)  x+1 | ox-1
_ x%4x+x?+2x-3+4 _ 1(x—-1D)—(x—2)(x—1)+(x+2)(x+1)
T (=1 (x+1) - (x+1)(x—1)
_2x243x+1 _ (x+1)(2x+1) _ x—1—(x?-3x+2)+x%+3x+2
T -D(x+1)  (e-1)(x+1) - (x+1)(x—1)
_2x+41 _ x%44x+1-x%24+3x-2  7x-1
T ox—1 - (x+1)(x-1) T ox2-1

SMD PROUD DISTRIBUTOR OF SHARP
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SHARP

Worksheet 4 — Exponents
Grade 10 Mathematics

1. Complete the table:
Power Base Exponent Value
23
42
56
30
2—1
2. Write down the six laws for exponents.
3. Simplify the following (Leave your answer with positive exponents):
a) aZx_ a3x+1 b) 2X. 8x+1
32x 7% 1 a?b® xa3b*
c) —gar d  ——a
92x+2 (a3b3)2
(abzc)g (a_2b3c5)0 ¢ xay2a (xzy)a
e) a-1p4c3 a-1p4c2 ) x2a-1 Tx3+ay—1
9) 189.150%1  (3%6)2  364+1 h) (ab?)”°® x(a3p7)
-1 -1 -1 1
304 9a 184 (a0b2)"2
. 30-1 gla+2) g-a . (xyzz)_1 x3y?z0 -1 xy?z*
i) 18a-13a ) x2y—173 - (x4yzz_3) x~3y270
4. Simplify the following (leave your answers with positive exponents):
3x+1_2_3x 22x+3_5.22x+1
a) 0 b) 0
3X2 4X+2
354-3.5¢ 3a+1 4d453a+1
c) e ——7a d) R
22a7a_3z2a 42a-25
7%.49—70+2 3~1 ¢ 2307142
€) 27374 ) 24a-1432a-1
—23_95 412_'_4_11—2
g) 5a+1_22 h) 3l43+4_a+3

O
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)

SEARTEC
S ] S —

4'33x+2 + 33x+3 =7 b)
337424 +3) =7

33x+2(7) =7

33x+2 — 1 = 30

~3x+2=0

2
axX = —=
3

7.3% =217 d)
3* =31

x is between 3 and 4

x =3.12

5%71 —3.5%*1 4 10 000 = 750

5x—1 _ 3_5x+1 —

-9 250 f)
5%(571 —3.5) = —9 250

5% (— 75—4) = —9250

5% =625
5X = 54-
x=4
7204 _ 5 497415 — 14 h)
72074 _5.72(+13) = 14
72x74- _ 5_72x+3 =14
72%43(7 - 5) = 14
72x+3 — 71
2x+3=1
2x = =2 )
x= -1
5.22%t1 =320
22x+1 — 64
22x+1 — 26
2x+1=6
2x =5
= E or 2 =

Proud distributor of: SHARP

2¥—2%2=4¢

2*(1-27%) =6
x(3) _

2 (4) =6
2¥=8=23

sx =3

3.5%t1 =375
5*¥+1 = 125
5x+1 — 53

x+1=3

x =2

32. 6x—1 _ 23. 6x—1 — =

x-1(22 _ 93y _ 1
6*7 (3 2)—6

6-71(9—8) =<

651 = g1

x—1= -1

x=0

8.6¥"1=3912  (to two decimal places)
6*"1 =489

x — 1 lies between 3 and 4
x—1=3,45

x = 4,45

234x+2

—4x-1 g =§
’ 32

8 4x+2 63
' 32

xra2 _ 4-1y _ 63
8.4%(4% — 4 )_32

s(2) =S
1
8

8.4% =

84x1
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SHARP

Worksheet 5 — Number Patterns and Seqguences
Grade 10 — Mathematics

1. For each of the following patterns:
i) Identify the pattern, and state the rule
i) Continue the pattern for the next three terms

iif) Give a general formula for the pattern
iv) Find the 10" term for the pattern.

a) 3,6,9... b) 6, 8, 10...
C) 15, 17, 19... d) 11, 14, 17...
e) 3,1, -1... f) 1,4,9...
0) 2,5,10,17... h) 2,8,18, 32...
. 1 1 . 3 1 1
|) 25,3,35,4 j) _ZZ'_ZE'_ZZ'_Z'“
2. A farmer puts up a fence. The fence is made up of segments that are attached to each other.

The first segment has 6 boards, as shown below, and each of the segments that attach to the

next part of the fence have 5 boards each.

| | |
| | |
| | ‘ | ‘ | ‘ |
|| [ L [] L
First Segment Second Segment Third Segment Fourth Segment
a) Complete the table below:
Segment 1 2 3
Boards 6 5 5 5 5 5 5
Total
6 11 16
Boards
b) What pattern do you see? Give a formula for this rule.

O
S E A RT E C Proud distributor of: SHARP
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Determine the number of boards used after 20 segments.

d) If the farmer uses 136 boards, how many segments of fence has he put up?

e) Instead of using 5 boards on each new segment, the farmer decides to use 4 boards
to save money.
i) Determine the total number of boards used for the second segment, third

segment and fourth segment.
i) Determine a formula for this pattern.
iif) How many boards would the farmer have saved after 20 segments?
3. Given the pattern: —1%; —%;%;2...

a) Determine the rule for the pattern and state it in words.

b) Write down a formula for the n™ term of the pattern, T,.

c) Determine the 5", 9" and 13" terms.

d) Determine in which position 14% lies.

e) If there is a term that is exactly 1 more than its position, determine the term and its
position.

4, Given a formula for each of the following patterns,

i) determine the first three terms

i) find the 11" term (except for questions b and i)

iii) state whether the sequence is arithmetic or not.

iv) if the sequence is arithmetic, state the constant difference between the terms

a) T,=2"+1 b) The1 = 2T, — 1, T, =9

c) T, =3n+4 d) T,=n?>—-2n+3

e) Ty=;n—4 ) Tosp=n+3; T,=5

s)] T,=3"-1 h) T,=n(n+1)

i) Thy1 =Ty —Tp_yWhereT; =3 andT, =8

) T, =4n—3

5.* Determine the 30" and 31°%' terms in the sequence: 6; -4; 6; 1; 6; 6; 6; 11; 6...

SEAR

-

Proud distributor of: SHAIRP
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SHARP

Worksheet 5 Memorandum — Number Patterns and Sequences
Grade 10 — Mathematics

1. a) 3,6,9... b) 6, 8, 10...

i) add 3 to the previous term i) add 2 to the previous term
ii) 12, 15, 18 ii) 12, 14, 16
iii) T,=3n iii) T.=2n+4
iv) T10=30 iv) Tio=24

c) 15,17, 19... d) 11,14, 17...
i) add 2 to the previous term i) add 3 to the previous term
ii) 21, 23,25 ii) 20, 23, 26
iii) T,=2n+13 iii) T,=3n+8
iv) Ti0=33 iv) T10=38

e) 3,1,-1... f) 1,4,9...
i) subtract 2 from the previous term i) each term is the square of

its position

ii) -3,-5, -7 ii) 16, 25, 36
i) T,=-2n+5 i) T,=n?
iv) T =-15 iv) T10 =100

9) 2,5,10, 17... h) 2,8,18, 32...
i) square each term and add 1. i) Square each term and

multiply by 2.

ii) 26, 37, 50 ii) 50, 72, 98
ii) To=n?+1 i) T, =2n?
iv) T =101 iv) T10=200

i) 22,3,3,4.... i) —23,-22,-27,-2...
i) add % to the previous term i) add % to the previous term
i) 45,557 iy -13,-15,-15

iy T, =sn+2 iy T,=-n-3

O
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a)

DN e
S E A RT E C Proud distributor of: SIHARP L

Segment 1 2 3 4 5 6 7
Boards 6 5 5 5 5 5 5
Total
Boards 6 11 16 21 26 31 36
b) As the fence increases by 1 segment the number of boards in total increases by 5.
T,=5n+1
c) T = 5(20) +1 d) 136 = 5n +1
Ty =101 135=5n
L n=27
e) i) 6 (first segment); 10 (second segment); 14 (third segment); 18 (fourth
segment)

i) T.=4n+2
i) Tao = 4(20) +2

Ty =82 = He will save 101 — 82
=19 boards.
a) Add 12 to the previous term. b) T, = 1in-3
4 4
) Ts=17(5-3 Ty=12(9) -3 Ty =12(13) -3
1 1 1
T5=3Z T9=BZ T13=IBZ
d) 14% = 1in -3 e) Let position=x—1 andterm =x
17%=1%n :-x=1%(x—1)—3
an=14 ax=1-x—1--3
4 4
ax—1ix= —4=
4 4
o —lxz —41
4 4
~x =17

~ Term = 17 and position is 16.

a) Tn = 271 + 1 b) TTL+1 = ZTn —n, Tl = 9
i) 3,509 i) 9, 16, 29
ii) T, =2049 i) not necessary but if tried — T
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iii) not arithmetic iii) not arithmetic

iv) N/A iv) N/A
) T,=3n+4 d T,=n?-2n+3 e T,= n—4
i) 7,10, 13 i) 2,3,6 i) -32,-3,-2
i) T =37 i) Tu = 102 i) Ty =13
iif) Arithmetic i) Not arithmetic iif) Arithmetic
iv) 3 iv)  N/A v) S
f) The1 =Tn +3; T,=5 Q) T,=3"-1 h) T,=nn+1)
i) 5,8,11 i) 2,8, 26 i) 2,6,12
||) Tll =35 ||) Tll =177 146 ||) Tll =132
iii) Arithmetic iii) not arithmetic iii) not arithmetic
iv) 3 iv) N/A iv) N/A
i) Thy1 =T, —Tp_yWhereT; =3 andT, =8
i) 3,85 i) not necessary but if tried: T,; = -307
iii) Not arithmetic iv) N/A
i) T,=4n-3
i) 1,59 ii) Ty =41
i) Arithmetic iv) 4

5. The uneven term is very easy as the uneven term pattern is a repeating 6: 6, even, 6, even, 6...
~Ta1=6
For the even terms the pattern is odd, -4, odd, 1, odd, 6...
Therefore the formula for the patternis T, =5n -9
And . T3, =5(30) -9
T = 141.

S E A RT E C e Proud distributor of: SHARP
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SHARP

Worksheet 6 — Equations and Inequalities

Grade 10 — Mathematics

Solve each of the following equations for x:

a) —2x+6=18
C) 3(x —2)=4(x+5)

e) I+4=>-5

x+3 x+1
9 T =%
i) —tx+2 =21
2 3 4
KW mtm—a2
m) 3x+4 7
(x=2)(x+2) ~ x-2
3(x—4)(x+2) _ 4
0) (x-4)(x-2) ~ x-2

b)
d)
f)
h)

)

3(x—1)=6
11x—1= —1211

2 2
2(x—3)+3(2x+8)=—-3(x—8)
2y7=10
X

%(x—2)=§(x+7)

7 _ 4
(x=1)(x+3) = x+3
3-2x

5
(x-1D(3x-16) ' x-1 0

Make the variable given after each equation the subject of the formula:

a) V = nr?h for h
C) A=P( +in) fori
__ —b+Vb?—4ac
e) 3= Tfor C
Q) s=ut+%at2 foru
i) 0=ax?+bx+c for a

Solve the following equations for x:

a) dx—1Dx-3)= -7
C) Bx—-5x+2)=0
e) (x—7(x+5)=-11
9) x2+13x+40=0

i) 4(x2—2x+%)=x
k) 42 —8x—32=0
m) Bx—-8)(x+2)=-8
0) x(x+7)+10=0

b)
d)
f)
h)
)

b)
d)
f)
h)

)

V = nr?h forr
A=P(1+i)" fori
s =ut +§at2 for a
SA = 2(lb + Ik + bh) for h

T, =a(r)* ! forr

x2—x—-12=0
x2—4x = —4x+9
x?2—8x+15=10
x—-4)xx+3)—-8=0
x+1)x—-2)—-7=0
3x2—14x—-5=0
4x2—-8x—-5=0
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4, Solve the following equations for x and y:

a) y=3x+4 and y= —-3x—4
b) y=%x+2 and y=2x—7
C) y=x and y=§x—1
d) 2y = —x + 2 and y—x=4
e) x—3y=4% and x=7y+3
f) 2x=§y—8 and y=x+9
Q) —-3x+6=2y and y—x=4%
h) x—3y—-5=0 and 2x+3y+8=0
i 3 - 1, =2,_
i) y—gx+9—0 and Sy =3X 3
)i 5y—3=%x and 9y =4x -7
5. Solve for x:
a) 3x+4<5 b) x-3=3
C) 2x—6)> 0 d) 5x+4<3(x-1)
e) x5 xt f) @2_x35)
3 4 5 2
9 3(x—5)+4(x—2)< -2 h —IE-9>X2
. 2 . x+1 2—x 3+x
i) 3(x+6)<2§ ) T_TST
6. George travels to Cape Town from Beaufort West in x hours over a distance of 507km. When

he travels back it takes him x — 1 hours. How many hours (rounded to the nearest hour) did it
take George to travel to and from Cape Town if his average speed for the entire trip was
116km/h?

7. Sara goes to the café and buys three chocolate milkshakes and two toasted sandwiches
which cost her R104 in total. The next day Sindiswa goes to the café and buys 4 toasted
sandwiches and 5 chocolate milkshakes which cost her R190. How much does a milkshake

cost and how much does a toasted sandwich cost?

8. Sipho wants to build a fence around his garden whose perimeter is 140m. If the length of
garden is x m and the breadth of the garden is x + 4m, determine the length and breadth of

the garden.

9. Janice wants to paint a round plate, if the circumference (2nr) of the plate is 31.416cm,

determine the value of the radius.
()
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SHARP

Worksheet 6 Memo — Equations and Inegqualities

Grade 10 — Mathematics

a) —2x+6=18 b)
—2x=18-6
—2x =12
12
X =—
-2
X = —6
c) 3(x—2)=4(x+5) d)

3x—6=4x+20
3x —4x=20+6
—x =26
x= —26

e) +4=2-5 f)
2x + 24 = 3x — 30

2x —3x = —30— 24

—x = —54
x =54
x+3 _ x+1
9 T3 h)

2(x+3)=5(x+1)
2x+6=5x+5

2x —5x=5—-6
—3x= -1
-1
X =—
-3
1
SeX = -
3

S E A RT E C H Proud distributor of: SHARP
=T

3x—1)=6
3x—3=6
3x=6+3

11x—L= —121%
2 2

1

1
11x = _121E+E

11x = —121

121
11

x= —11

X =

2(x—=3)+32x+8)=-3(x—18)
2x—6+6x+24= —3x+24
8x+3x=24—-24+6

11x =6

S X = —
11

2y7=10

X

3+ 7x =10x

7x —10x = —3

—3x= -3
-3

X =—
-3

ax=1
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K)

~32 +?=2.1
—5x+12x =42
7x =42
42
X =—
7
XxX=6

3

£+x+2_£

2+ 2)+3(x—2)=4(x+ 2)
2x+4+3x—6=4x+8

5 —2=4x+8

5x —4x =842

Sx =10

3x+4 _ 7
(x-2)(x+2)  x-2

3x+4=7(x+2)

3x+4=7x+14
3x —7x =14 — 4

—4x =10
10

X =
-4

1
Lx = —2=
2

3aHH2) 4
(x-4)(x-2) ~ x-2

3(x+2) _ 4
x—2  x-2
3(x+2)=4
3x+6=4

3x=4—-6

)

b)

S E A RT E G B Proud distributor of: SHARP
—m

%(x—2)=§(x+7)

9x—16x _ 56+9

12 6
—7x =130

SX = —18i
7

7 _ 4
(x—-1)(x+3) ~ x+3

7=4(x-1)
7=4x—4
74+ 4 =14x

11 = 4x

11
S X = —
4

2
LX=2-
3

__8-ax 5
(x-1)(3x-16) x-1

3—2x+5Bx—-16)=0
3—-2x+15x—-80=0

13x =77

77
X ==
13

=0

12
S X = 5_
13

V=mr?h  forh

V= mnr’h forr
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9)

A =P +in) fori d)
%=1+in
4_1=in
P

1/A

L(E-1)=i
3=%j_4acforc )

6a = —b+ Vb2 — 4ac
6a+b = Vb? —4ac
(6a + b)? = b? — 4ac
36a? + 12ab + b? = b? — 4ac

36a% + 12ab = —4ac

36a? | 12ab _
—-4a = —4a

c— &~ —9a—-3b=c

s=ut+%at2 foru h)

1
s—;at2 =ut

=P+ fori

s=ut+%at2 for a
s —ut = ~qt?

2
2(s — ut) = at?
2
t—z(s—ut) =a
.28 2u

S—=——=aqa
t2 t

SA = 2(lb + lh + bh) for h
%=lb+lh+bh

2 —1b=h(l+b)

s_at _ LS

2 ¢ T l+b
0=ax?+bx+c for a ) T, = a(r)* ! for r
—bx — ¢ = ax? %”= ()t

_ —bx—c . _ n1 T_n
a= x2 = a
— _b_ ¢

na= x x2
(4x—1D(x—-3)= -7 b) x> —x—-12=0

4x* —12x—x+3+7=0

4x%> —13x+10=10
(4x—-5)(x—-2)=0

~“4x =5 OR x=2 d)

5
SX ==
4

D
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x—4)xx+3)=0
~x=4 OR x=-3

x?—4x = —4x+9

x> —4x+4x—-9=0

x2-9=0
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9)

K)

DN
S E A RT E C Proud distributor of: SIHARP

(Bx—-5)(x+2)=0
~3x=5 OR x=-2

5
SX ==
3

(x—7)(x+5)=-11
x?2+5x—7x—35+11=0
x2—2x—24=0
x—6)(x+4)=0

~x=6 OR x=-4

x>+ 13x4+40=0
(x+5)x+8)=0
~x=-5 OR x=-8

4(x2—2x+%)=x
4x2 —8x—2—-x=0
4x2—9x+2=0
(Ax—-—1Dx—-2)=0
“d4x=1 Or x=2
nx ==

4
4x2—8x—32=0
4(x2—2x—-8)=0
x2—2x—-8=0
(x—4)(x+2)=0

“x=4 OR x=-2

Bx—-8)(x+2)=-8
3x2+6x—8x—16+8=0
3x2-2x—-8=0
Bx+4)(x—-2)=0
~3x= -4 OR x=2

4

X = —=
3

f)

h)

)

[ |

(x—3)x+3)=0
~x=3 OR x=-3

x> —8x+15=0
(x=3)(x—=5)=0
~x=3 OR x=5

(x—4)(x+3)—8=0
x2+3x—4x—-12-8=0
x2—x-20=0
(x—5)x+4)=0
~x=5 OR x=-4

x+1Dx—-2)—7=0

2x2 —4x+x—-2-7=0

2x2—-3x—-9=0

2x+3)x—3)=0

~2x= -3 OR x=3
3

S X = — =
2

3x2—14x—-5=0
Bx+1Dx-5=0
~3x= -1 OR x=5
1
LX = —=
3
4x> —8x—-5=0
2x+1)(2x—-5)=0

x(x+7)+10=0
x24+7x+10=0
x+5)Hx+2)=0
~x= -5 OR x=-2



alicecowsby
Typewritten Text

alicecowsby
Typewritten Text
35


4. a) y=3x+4 ...1 and y=—-3x—-4 ..2
Subs 1 into 2
~3x+4=-3x—4
“3x+3x=—4—-4

. 6x = —8
8 4 .
LX=—o= - Subs back into 1:
4
.'.y=3(—§)+4
4
b) y=:x+2 .1 and y=2x—7 ..2
Subs 1 into 2:

clxt2=2x—7
4

-'-lx—2x= -7-=2

—X= -9
—7x = =36
.-.x=3—76= 5% Subs back into 2:
ay=2(52)-7
.-.y=3§ (5%;3%)
c) y=x ...1 and y=§x—1...2
Subs 1 into 2
.'-x=§x—1
x—§x= -1
-x=—1
Lx=-3 Subs back into 1:
Ly= -3 o (=3; =3)
d) 2y= —x+2 ..1 and y—x=4
y=4+x ..2
Subs 2 into 1

2244+ x)= —x+2

D
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e)

f)

9)

5
D
S E A RT E G Proud distributor of: SIHARP

“84+2x= —x+4+2

~2x+x=2-8
.3x = —6
x=-2
x—=3y=4 .
Subs 2 into 1
~7y+3-3y=4
4y =4-3
~4y =1
py=1

1
Subs 2 into 1

.'.2x=§(x+9)—8

.-.2x=§x+3—8

o2x —lx = -5
3
2ix= -5
3
5x = —15
x=-3

-3x+6=2y ...1

Subs 2 into 1

W =3x+6=2(4+x)
W =3x+6=8+2x
W —3x—2x=8-—6

W =5x =2

2
S X = —=

and

and

and

Subs back into 2:
Ly = 4 — 2
Ly = 2

x=7y+3 ...

Subs back into 2:

~x=7(3)+3
.‘.x=4:E

4

y=x+9 ...

Subs back into 2:

y: —3+9

.‘.y=6
y—x=4
y=4+x

Subs back into 2:
2
Sy = 4 — E

.'.y=3—

]

=~ (=2;2)

2

(13

. (=3;6)
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h) x—3y—5=0and
x=3y+5 ..1
Subs 1 into 2
~2@By+5 +3y+8=0
~6y+10+3y+8=0
~ 9y =-18
Ly= =2

i) y —<x+9 = 0and

y=§x—9...1

Subs 1 into 2

1/3 2
..E(Ex—9)—§x—3
L1
-
1

2
..Ex—gx— -3+3

x—3=2x-3
3

o—x=0
15

i) 5y—3=_x and
10y —-6=x...1
Subs 1 into 2
~ 9y =4(10y —6) —7
~9y =40y —24-7
~ 9y —40y = =31
+» =31y = —-31
Ly=1

3x+4<5
3x<5-4
3x<1

1
x <z
3

2x+3y+8=0...2

Subs back into 1:
~x=3(-2)+5

Lx = —1

1y=24_
3V =3X 3...2

Subs back into 1:

3

.'.y=g(0)—9

Subs back into 1:

~x=10(10)—-6
ax =4
b) x—3=3
3623+l
2
x231
2

D
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C) 2x—=6)> 0 d)
2x—12>0
2x > 12
x>6

D
~
wR

x—1
2 )

4x >3(x—1)
4x > 3x—3
4x —3x = -3

x= -3

Q) 3(x=5)+4(x—-2)< -2

3x—154+4x—-8< -2

7x —23< =2 h)
7x < 21
x<3
i) 3(x+6) <22
3x+18<2§
3x <22—18 i)
3x < —15+
3
x < —5l
9

total distance
average speed = ———————

total time
507+507
116 =
x+x—-1
1014
116 =
2x-1

116(2x —1) = 1014
232x — 116 = 1014
232x = 1130

~x =487 =5 hours

4 hours to go back to Beaufort West.

D
S E A R—I_ E C Proud distributor of: SIHARP

S5x+4<3(x-1)
5x+4<3x—-3
5 —3x< -3—-4

2x < =7
x < i

2
x+2_x—320
5 2

2x+2)—5(x—-3)=0
2x+4—-5x+15>20
—3x+19=0

—3x= —-19

x—1-36>2(x+3)
x—37>2x+6
x—2x>6+37

—x > 43

x+1  2-x _ 3+x
L g
5 3 2

6(x+1)—10(2—x) <153 +x)

6x+6—204+ 10x <45+ 15x

16x — 14 < 45 + 15x
16x — 15x < 45+ 14

x <59

=~ It takes George 5 hours to get to Cape town and
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7. let x = chocolate milkshakes

~3x+ 2y =104
~ 2y =104 - 3x

fy=52-2x .1

Subs back into 1:
“y =52 —%(18)
Ly = 25

8. P=2l+ 2b
~ 140 =2(x) + 2(x + 4)
~140=2x+2x+8
~ 140 — 8 = 4x
<132 =4x

~33m=x

9. Circumference = 2nr

~ 31416 =21 X7

31.416
. =r
21

~r=5cm

D
S E A RT E G Proud distributor of: SIHARP

and vy =toasted sandwich

and 4y +5x =190 ...2

Subs 1 into 2:
3
- 4(52 —Ex) +5x =190
~ 208 —6x+ 5x =190
s —x =190 — 208
~x =18

~ The chocolate milkshake costs R18 and the

the toasted sandwich costs R25.

~ breadth = 33m + 4m
=37m

| ]
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A

Worksheet 7- Trigonometry
Grade 10 Mathematics

1. Label the following diagram with the following labels:
a) opposite adjacent ¢) hypotenuse
\
2. Label the following diagram with the following labels:
a) x b) y c) r
YA
€ g }E
/
A 4
3. Use the following triangle to give the ratios for the questions below:
; / |
a) sin 6 sin a
c) cos 9 d) cos a
e) tan © f) tan a

D
S E A RT E C Proud distributor of: SIHARP
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4, Determine the ratios of the following (leave your answers as surds) if possible:

a) sin 15° b) cos 15° c) tan 15°
d) sin 30° e) cos 30° f) tan 30°
g) sin 45° h) cos 45° i) tan 45°
i) sin 60° k) cos 60° )] tan 60°
m) sin 75° n) cos 75° 0) tan 75°
p) sin 90° q) cos 90° r tan 90°
5. Determine the ratios of the following (round your answers to two decimal places):
a) sin 50° b) cos 40 ° c) tan 50°
d) sin 40° e) cos 50° f) tan 40°
g) sin 88° h) cos 88° i) tan 88°
i) sin 5° k) cos 5° ) tan 5°
m) sin 23° n) cos 23° 0) tan 23°
6. Determine the ratios of the following given that a = 62° and 3 = 28° (round off your answers to
two decimal places where necessary):
a) sina b) sin B c) sin(a + B)
d) sin (a - B) e) sin 2a ) sin %
0) cos a+sin h) (cos a) x (sin B) i) cosg
. sin 8
i) tan 3(a + B) k) tan(a — B) ) v
m)  tanP n) sin B —tan a 0) sin’a + cos’a
7. Determine the value of 8 (round off to whole numbers):
a) sin 8 =0.574 b) cos 6 =0.857 c) tan 6 =0.213
d) 2sin8=1.2 e) 3cosB8=15 f) -2 tan 8 = 3.467
0) 2sin8-04=0 h) 2-5c0s6=0 i) 9tan6-10=4
i) sin (8 -30) = 0.242 k) cos 3(0 —10)=0 ) tan (26 +15) = 3.
) 0 _ tan(6+20)
m  sinZ= N 2cos(3-10)=0 o) D=9y
8. Give the reciprocals of each of the following:
a) sin & b) cos o c) tan

SEAR

-

Proud distributor of: SHAIRP
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10.

D
S E A RT E G Proud distributor of: SIHARP

Calculate the following (round off to two decimal places if necessary):

a) cot 34° b) sec 80 ° c)
d) cot 15° x p—— e) 2 sec 60 f)
g) sec 45° x cosec 45° h) cot 15° + sec 30° i)

Solve each of the following triangles for each of the unknowns:

a) A

cosec 53°

1
cosec 30°

cosec 25° -3

b)

C=15"

D £= 3cm E © G=30° i H
] L
e 4 = 5cm h g = 16mm
F
|
d) I = 94m K
\j
L =410
e) = 35“
84km
17km
3km P
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11. P is the point (3; -4) on the Cartesian plane and makes an angle 6 with the y-axis from the

origin.
a) Draw a representation of the above information.
b) Find the value of r, the hypotenuse.
c) Determine the values of:
i) sin 6 i) cos 6
i) tan 6 iv) sin“@ + cos’@
V) 2sin 6 vi) sin 6 + cos 6
vii) tan © x cos 6 vii)  cos©-sinb
iX) 3sinB+2tan 6 X) cos O +sinB+tan 6
12. Q is the point (v2; 2) on the Cartesian plane and makes an angle a with the y-axis from the
origin, O.
a) Draw a representation of the above data.
b) Find the length of OQ.
c) Determine the value of a.
d) Determine the values of (leave in surd form if necessary):
i) sina i) cosec a
iii) cosa+tana iv) 2sina
) Si;a Vi) cos’a — sin“a
vii)  cos?a + sin’a viii) Z:’SZ
iX) cota X) tan a x sin a

13. Name the special angles.

14, Calculate the following without using a calculator:

a) sin 30° + cos 60° b)
c) sin 45° x cos 45° d)
e) tan 30° x sin 60° f)
g) €0s30°.sin60° + sin30°.cos60° h)
i) sin® 30° + cos”30 )

-

0

S E A R Proud distributor of: SHARP

sin 45° + cos 45°

tan 30° - sin 30°

cos 90° + sin 90°
sin45°.sin45° - cos45°.cos 45°

2c0s%45° -1

>
o
i
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SHARP

Worksheet 7 Memo- Trigonometry

Grade 10 Mathematics

a)
hypotenuse
opposite
adjacent
A
b)
<€ X >
0
y
r
v

a) sin @ =£ b) sin a :E

AB AB
C) COSQ=E d) COS(X=£

AB AB
e) tan @ =£ f) tan a :E

BC AC
a) sin15° = ﬁ;ﬁ b) cos 15° = ﬁ:ﬁ
c) tanl5°=2-+3 d)  sin30°=>
e) cos30° = ? f) tan 30° = ‘[;’
9) sin45° = g h) cos45° = g
i) tan45° =1 ) sin 60° = ?
K) cos 60° = % ) tan 60° = /3
m)  sin75°= ‘/EZ‘/E n)  cos75° =Y 2
0) tan75° =2+ V3 p) sin90° = 1

SEA

cos90° =0

UM
R —I_ E C Proud distributor of: SHAIRP
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tan 90° = undefined
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d)

9)

)

d)

SEAR )

sin 50° = 0.77
sin 40° = 0.64
sin 88° = 0.99= 1
sin 5° = 0.09

sin 23° = 0.39

sin a
= sin62°

= 0.88

sin (a —B)
= sin(62° — 28°)
= sin 34°

=0.56

cosa+sinf

= cos 62° + sin 28°
= 0.4695 + 0.4695
= 0.94

tan 3(a + B)
= tan 3(62° + 28°)

= tan 3(90°)

=tan 270°

= undefined

tan 3
= tan 28°
= 0.53

sin 8 =0.574
-~ 0 =35°

2sin®6=1.2
~sinB6=0.6

-~ 0=37° =~
U

b) cos 40°=0.77
e) cos 50° = 0.64
h) cos 88° =0.03

K) cos 5° =0.996 = 1

n) cos 23°=0.92

b) sin B
= sin 28°

=047

e) sin 2a

= sin 2(62°)
= sin 124°

=0.83

h) (cos a) x (sin B)

= (cos 62°) X (sin 28°)

= (0.4692) x (0.4692)

=0.22

k) tan(a — B)

= tan(62° — 28°)

= tan 34°

= 0.67

sin B —tana
=sin28° — tan 62°
= 0.4694 — 1.8807
= —-141

b) cos 6 =0.857
.~ 0=31°

e) 3cosB=15
~cos0=0.5
~ 0 =60°

Proud distributor of: SIHARP

c)

f)

c) tan 50° =1.19
f) tan 40° = 0.84
i) tan 88° = 28.64
)] tan 5° = 0.09

0) tan 23° =0.42

C) sin(a + B)
= sin(62° + 28°)
=sin90
=1

.o a
f) sin

62°
2

= sin
=sin31°

= 0.52

cosf

__sin28°
" cos28°
_ 0.4695
~ 0.8829

= 0.53

sin’a + cos®a
= sin®62° + c0s%62°

=0.7796 + 0.2204

=1
tan 6=0.213
L~ 0=12°
2 tan 6 = 3.467
~tan 6=1.7335

o s
g

- 0= Géi

N =il
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9)

)

d)

9)

SEARTEC™

2sin6-04=0 h)
~2sin8=04

~sinB=0.2

~0=12°

sin (6 -30°) = 0.242 k)
0 -30°=14°
-~ 0=44°

8 —s5°
2

oo

~0=90°

sin & b)

-~ cosec O

cot 34° b)

1
" tan34°

=1.48

cot 15° x

tan 15°

1
= X
tan 15° tan 15°

= (2++3)(2++3)

=7+4V3

=13.93

sec 45° x cosec 45° h)
_ 1 1

" cos45° sin 45°

=2 x 2

=2

2-5c080=0
~2=5cos0
~0.4=cosb
. 0=66°

cos 3(6 —10°) =0
~ 3(6 - 10°) = 90°
~0-10°=30°
~0=40°

2 cos (g— 10°) =0

sec 80 °
1
cos 80°

=5.76

2 sec 60

=2 (c05160°)

=4

cot 15° + sec 30°

_ 1 1
" tan15° cos 30°
=2+3+ %§
_ 6+5V3 — 489

3

Proud distributor of: SIHARP

i) 9tan6-10=4

~9tan6=14

~tan 9= 1E
9

L 0=57°

) tan(20+15°) =3
~20+15=72°

. 20=57°
~ 0 =285 o0r29°

tan(6+20)
—Y =

~tan (6 +20°)=0.4

0) 0.1

- 0 +20° = 22°

~0=2°

c) tan

s~ cotd

c) cosec 53°
_ 1
" sin53°

= 1.25

1
cosec 30°

f)

i) cosec 25° -3
_ 1
T sin2s°

=237-3

= —0.63

S ==
=
=

e
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10. a)
c b =25cm
B[ 1 a C=15°
tofindc—>%=sin€ tofinda—>%=cos€
~ sin 15°= 7 . cos15° = %
~25sin15°=c ~25c0s 15°=a
~C=6.47cm s~ a=24.15cm
And to find A— A+ 15° + 90° = 180°
~ A =180°-105°
~A=75°
b) D f=3cm E
(I ~tofinde > d>=e?+f
e d =5cm ~ (5)* = e% + (3)?
~25-9=¢°
~ 16 = ¢?
~4dcm=e
F -~ to find E—>%=cosE
g—cosE ~tofind F— 180° =F + 90° + 53.13°
-~ E=53.13° ~ F=180°-143.13°
G =30° i H ~ F=236.87°
C) L
~to find i — % =tanG
h g =16mm ~tan30 = 116
~16tan 30 =i
~1=9.24mm
|
v

~tofindh —» 22 =sinG
hyp

16

~ to find I — 180° =1+ 90° + 30°

M sin30° ~1=180°-120°
~ 16 = h sin 30° ~1=60°
16
" sin30°
~h= 32mm

Proud distributor of: SHARP
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d) J = 94m K ~tofindj - 22 =tanL

adj
— ~ 2 = tan41°
]
k j %~ 94 = jtan41°
"'taz; =J
L =41° ~}=108.13m
:.tofindk—>%=sinL ~tofindJ— 180° = J +90° + 41°
2 =sin41° » J=180°-131°
~ 94 = ksin41° s J=49°
S 94 =
sin41°
~ k =143.28m (or you could use Pythagoras).
e) M = 35°
= to find 0Q — MQ? = MO? + 0Q?
N 84km - (84)* = (17)* + OQ?
17km - 7056 — 289 = OQ?
-~ 0Q*=6 767
~ OQ = 82.26km
ol 3km AH Q and -~ PQ = 82.26 — 3 = 79.26km
~ to find MN — ZT"; =cosM « to find ON — % =sinM . to find NP — ON*=NP?*+OP?
52 = 05 35° : 22 = sin35° » (9.75)%= NP? + (3)?
~ MN = 17 cos 35° ~ ON =17 sin 35° ~ NP? = 95,0625 -9
~ MN = 13.93km -~ ON = 9.75km ~NP? = 86.0625
~ NP = 9.28km
~ to find NQ — NQ = 84km — MN ~to find Q — Q = 180° - (90° + 35°)
~ NQ = 84km — 13.93km = 70.07km ~ Q=180°-125° = 55°
= to find QNP — 180° = N + 90° + 55° - to find ONP — 180° = N + 90° + 35°
~ QNP = 180° — 145° ~ ONP = 180° — 125°
. QNP =35° ~ ONP = 55°
~ to find NOP— 180° = O + 90° + 55° - to find MON — 180° = O + 90° + 35°
~ NOP = 180° — 145° ~ MON = 180° — 125°
~ NOP = 35° ~ MON = 55°

SEARTEC™ s srare
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vii)

sin® @ + cos? @ V) 2sinf
-+ =2(3)
16, 9 s
T 25 " 25 T~ s
=1

viii)  cosfB —sin6

3 -4
tan@ X cos@ =——(—)
5 5
-4 3 3 4
= — X - = - -
3 5 5+5
_ 4 -7
T 5 T s

cosf@ +sinf +tanf

-2+ (-9+(-

3 4 4
5 5 3
_9-12-20
- 15
_-23
T

D
S E A R—I— E C Proud distributor of: SIHARP

b)

ii)

Vi)

r2 =y? + x?
~r?=(-4)%+@3)°
w12 =25

~r=5
sin9=—=_?4
c059=—=%
tanf =2 =2
X 3

sinf + cos6@

-4
=—+

u|lw

3sinf + 2tand

-3(-9+2(3)

12 8
T 5 3
_ —36-40
15
-76
15
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12.

13.

14.

DN =
S E A RT E C Proud distributor of: SIHARP

a) y b)
Q (\/7;2)
2
c)
X
-1 2
d)
1 -
i) cosec a i) cosa +tana
__1 X,y
- sina - T X
r 2, 2
~y BECRET
_ Ve _242V2
T2 T 2v3
_1+v2
G
1
V) sina
== Vi) cos?a — sin®«a
y
_ V6 _(V2) _ [(2)?
- -2
_2_4
6 6
vii) 222 = -2
sina
V2
= iX) cota
Ve
_E _ 1
G 2 ~ tana
_ 2 _x_2
T2 Ty 2

The special angles are: 0°, 30°, 45°, 60° and 90°.

a)

sin 30° + cos 60°

+

N |-
N |-

=1

r2 =y? + x?

002 = (22 + (vV2)°

0Q?>=4+2
0Q?=6
0Q = 6
tana =2
X
2
stana = -
~ a = 54.74°
. . —Z—i
i) sina ===
iv) 2sina
2
=2(3)
-4
G
vii)  cos?a +sin?a
_ (3L (2)?
-(%) +()
2, 4
=57
=1
X) tana X sina
2 2
= — X —=
2 Ve
-4
=37
—
VR

b) sin 45° + cos 45°

V2 2
=277

_ 2
o2

V2
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c) sin 45° x cos 45°

2

~ |

e) tan 30° x sin 60°

B
3 2

31
T 6 2

9) €0s30°.sin60° + sin30°.cos60°

-(HE+6)6)

S
=1

i) sin® 30° + cos?30
- (&) + (D)
Sy
=1

D
S E A R—I— E C Proud distributor of: SIHARP

d)

f)

h)

)

tan 30° - sin 30°

V31
T3 2
_ 2y3-3

6

cos 90° + sin 90°

=0+1

=1

sin45°.sin45° - cos45°.cos 45°

-HE)-GE)

2
4

INITN)

I
o

2c0s%45° -1

-2( -1
291

= 1
4

0
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SHARP

Worksheet 8 — Trigonometric Graphs
Grade 10 — Mathematics

1. Identify each of the following graphs as a sin, cos or tan graph.
a) y
1.
0 X
T 210 18 -150 120 -9 60 30 /[0 30 60 90 120 150 18§ 210
-14
b) y

-390-360-330-300-2§0-240-210-180-150-120 #90 -60 -30 120 150 180 210 240 270 300 330 360 390

=]

|
|
|
|
|
|
|
|
|
|
|
|
|
B 0o 15 30 45 60 75 d
|
|
|
|
|
|
|
|
|
|
|
'

S E A RT E C = rus dsrbutor o SHARP
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2. Sketch the following graphs for x € [—-180; 180] :
a) y =sinx b) Y = COSX

C) y =tanx

3. What is the period of:

a) y = sinx? b) y =cosx ?
C) y=tanx ?
4, What is the amplitude of:
a) y = sinx?
b) y =cosx ?
5. Which important points fit with which equation?
a) (0; 0), (90; 1) and (180; 0) i) y =tanx
b) (0; 1), (90; 0) and (180; 1) i) Y = COSX
C) (-45; -1), (0; 0) and (45; 1) iii) y =sinx
6. What is the maximum value of:
a) y =sinx

b) Y = COSX
7. What is the minimum value of:
a) y = sinx

b) Y = COSX

8. Does y = tan x have a minimum or maximum value? If not, explain why.

S E A RT E C B Proud distributor of: SHARP
H



alicecowsby
Typewritten Text
54


SHARP

Worksheet 8 Memo — Trigonometric Graphs
Grade 10 — Mathematics

1. a) sin graph b) cos graph
c) tan graph

2. a) y = sinx

0

T

~165-150-135-120-106 -00 -75 -60 45 -30 -15/[0 15 30 45 B0 75 90 105 120 135 150 165 180

b) Y = COSX

X
105 120 135 150 165 180

T A

180-165-150-135-120-105/90 -75 -60 -45 -30 -16 |0 15 30 45 60 75

DN
S E A RT E C Proud distributor of: SHAIRP
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180-165-150-135-120-105 -90 75 -60 45 -30 25710 15 30 45 60 75 S0 105 120 135 150 15#380

£y

3. a) 360° b) 360°
C) 180°
4 a) 1 b) 1
5 a) iii b) ii
C) [
6. a) 1 b) 1
7. a) -1 b) -1
8. No, y = tan x does not have a maximum or minimum because it has an asymptote, the lines

continue either up or down along the asymptote and never reach an end.

D
S E A RT E C Proud distributor of: SHAIRP
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SHARP

Worksheet 9 — Functions: Basics and Straight Lines

Grade 10 — Mathematics

1. Give the definition of the following:
a) function b) domain
c) range
2. Match the coordinates (a-d) with another representation of the function below (i — iv):
a) (3; 13), (4; 16), (5; 19) b) (-2;-8), (-1;-2), (0; 0), (1; -2), (2; -8)
c) (0; 1), (1;2), (2, 4), (3; 8) d) (-3;-1), (-2;-1.5), (-1;-3), (1; 3), (2, 1.9)
i) 3 divided by iii) X y
i) 203y 0 S 1
18 1 -2
164 2 %4
5 3__ .8
104
A4
84
/A
24
iv)
-2 -1 0 1 2
-8 -2 0 -2 -8
3. Given the function () , determine:
a) () b) () c) ()
d) « ) e) () f) ¢ )
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4, Determine the range of the following if the domain is given:

a) domain — [ 1
b) domain — [ ]
C) domain — [ ]
d) () domain — [ 1
e) () - domain — [ ]
5. Determine the domain of the following if the range is given:
a) range — [ 1
b) range — [ -]
c) - range — [ 1 :
d) () range — [ ]
e) () range — [ - 1]
6. Draw the following graphs using the dual-intercept method:
a) b) -
c) d)
e) - -
7. Draw the following graphs using the gradient-intercept method:
a) b) -
c) @) d) -
e) -
8. Match the gradient in column A with the description in column B:
Column A Column B
2 B Horizontal
4 D Not steep
5 E Vertical
6 F Steep
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9. Determine the equation of the graph for each of the following sketches:
a) \ ¥
b Coordinates:
(0; 6)
(3:3)
3 2 1 7 =
b)
Coordinates
(-
( -)
i
c)

Coordinates:
(-1; 5)
B(1; 1)

" W mE W=
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d) y

10. Are these graphs parallel, perpendicular or neither?

a) and
b) - and
C) - and
d) and -
e) - and

D)
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SHARP

Worksheet 9 Memo — Functions: Basics and Straight Lines
Grade 10 — Mathematics

1. a) Function: a function has one output value for every input value.
b) Domain: all the possible x-values.
c) Range: all the possible y-values.
2 a) ii b) v
C) il d) i
3. a) g(2) =3(2)*-5(2) -2 b) g(0) = 3(0)* = 5(0) — 2
=3(4)-10-2 =0-0-2
=12-12 = -2
=0
c) g(10) = 3(10)? — 5(10) — 2 d  gx+1)=3(x+1?-5(x+1)-2
= 3(100) —50—2 =3(x%*+2x+1)—-5x—5-2
=300 — 52 =3x2+6x+3—-5x—7
=248 =3x+x—4
e) g(2x) +3=302x)>-52x)—2+3 f) g(=1) =3(-1)2 = 5(-1) -2
=3(4x%)—10x + 1 =3(1)+5-2
=12x2—10x + 1 =3+3
=6
4. a) y =x? domain — x € [1;5]
~y=(1)? and y=(5)*
ay=1 y =25 ~ Range — y € [1;25]
b) y= —2x+1 domain — x € [-3;0]
sy=-2(-3)+1 and y= -2(0)+1
any=7 y=1 ~ Range -y € [1;7]
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d)

b)

SEARTEQC® resustwssrare C

y=4x -7
Ly =4(0)—-7
Ly = -7

And y=4(3)-7

y:

g(x) = —x?+ 3x

~ng(x) = —(—4)2+3(—4) and
L gx) = —16 — 12

.'.g(x): —28
=8
gx) =—+2
2 g() ==+2
Lg(x)= —-3+2
L) = -1
y=3x-5
~ =108 =3x -5
~ —103 = 3x
n —34Z=x
3
y=x2+1
sl=x%+1
0=x?
x=0
=3_
y=--1
—3=3_14
X
3
_2_;
—2x =
=3
X= 73

domain - x €[0;4];x € N
and y=4(1)-7 and y=4(2)-7
y=-3 y=
and y=44)-7
y=9
~ Range -y € [-7; —3;1;5;9]

domain — x € [—4;10]

g(x) = —(10)% + 3(10)
g(x) = —100 + 30
g(x) = =70 ~ Range — y € [-70; —28]

domain — x € [—2; 2]
and gx) = g+ 2
gx)=3+2

gx)=5 ~» Range — y € [-1;5]

range — y € [—108;4]
and 4=3x-5
9 =3x
3=x ~ Domain — x € [—34%; 3]

range —y € [1; 1§]

and 1-=x2+1

W

x =+ 1 ~ Domain — x e[—\ﬁ;\ﬁ]
3 3 3

range -y €[-3;1],y #—-1,y €Z

W

and -2=3-1 and 0=3-1 and 1=2-1
X X X
1=3 1=23 2=3
X X X
—-x =3 x=3 2x =3
x= -3 x=3
2

~ Domain —- x € [—3; —%;%;3]
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d) h(x) = —x? +1 range —y € [—3;1]

~—3=—x%2+1 and 1= —x%2+1
W4 = —x2 0= —x2

s 4 =x2 x=0
Lx= 12 ~ Domain — x € [-2;2]

e) h(x) =4x —1 range —» y E[—%;7]

.x—%=4x—1 and 7=4x-1
. l = 4x 8 =4x
4
5i=x 2=x
16
. 1 T
~ Domain — x € [—; 2
16 |
6. a) y=—x+1 v
y-intercept ~x=0
LYy = —(0)+1 h o, 1)
. 054
x-intercept ~y=0
20=—x+1
cx=1 K] as . 0 05 D ‘ 15 -
054

Y
b) y=§x—3 "
y-intercept ~x=0
0
fy=3(0)-3 :
3
Ly = -3
1+
x-intercept  ~y=0
1 a
~0==x-3
3
3= lx
3
ox =9
44

SEARTEC” s sare
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c) y=2x+7
y- intercept
~y=20)+7
Lny=7

x-intercept
“0=2x+7

d) y=x-3
y-intercept ~x=0
~y=0-3
o y = —3 =
x-intercept ~y =0
~0=x-3
o 3 =X
e
//// I
0.24
5 1
e) y=—Lx—3
y-intercept ~x=0
5 1
tYE _Z(O)_Z ¥ N .x:
1 03 0 0.1 0.2 03
Sy = _Z
x-intercept -~y =0
n0= —24-_1 (0, -0.25)
4 4
1 5 -0.3
Som= —=X
4 4
1
Dy = —1
5
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7. a) y=—-2x+1

y-intercept = 1

2 2up
m=  -—-=-—-——
1 1to the left

b) y=%x+3

y-intercept = 3
1 1up

6  6tothe right

C) glx)= -3x—-6

y-intercept = -6 T :

3 3up
m=  --=—-—-—-—-
1 1to the left

O
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d) y=%x—2

y-intercept = -2

1 1up
m=-=--——-——
2  2totheright

e) y=%x+2

y-intercept = 2

_5___Suw
m= 4 4totheright
8. 1)
4 F
_ Y2~V .
9. a) m= po— (0; 6)
=36 .
m=35 (3:3)
3
m= —=
3
m= -1
~y=-x+6

SEARTEQC" s srare
[ ]

E 3)
B 6)
“y=—x+c
~6=—(0)+c
LnCc=6
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b)

d)

10. a)

b)

d)

DN
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3-(5) 3
= 2%_(_2) (—2, _E) y=gx+c
_3% 3=2(9)+
m= 4% - 5\2
m= g ~3=2+c
1=c
4
y=gx+ 1
_Y2=)1 M-
m= P (-1; 5)
m= _51__11 (1; 1) ny= =2x+c
m== wl= =2 +c
m= —2 ~1=-2+4c
3 =c
~y = —2x+3
y=3 — gradient is 0, y is a constant.
x =2 — gradient is undefined, x is a constant.
Perpendicular - m; =3 and 3y=2-x
1 1
y=2- 3 my; = —3
oo mq X my, = -1
Parallel —>my = % and 2y=x-1
1 1 1
Yy=3X73 mz =3
o m1 = m2
. 4 5
neither —my = and m,= "
1 7 3
parallel —>m2=35 and 2y=7x—3 — y=5x—3
m1 = 3%
. m1 = m2
perpendicular — m; = —% and m, =4
S m1 X mz = -1
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SHARP

Worksheet 10 — Functions: Hyperbolas, Parabolas and Exponential Graphs
Grade 10 — Mathematics

1. Sketch the following graphs and then for each question say how each graph changed:
2 -2 2 2
a) y== and y=— b) y== and y=_+1
c) y = x? and y = 3x? d) y = x? and y= %xz
e) y=x2+2 and y=x%-2 f) y=%x2 and y = 2x?
9) y=2*¥ and y= -2* h) y=2*+1 and y=2*-1
. x . 5
i) y=3* and y=(§) )] yzz and y=:
2. Give the equations of the asymptotes for the following graphs:
2 2
a) y = ; b) y = ; +1
) y=x? d y=-2
¢ y=2* h  y=;-3
X
9 y=3+1 h o y=(5)
. 3 . 3
i) y=-+2 ) y=---1
3. Give the equations of the axes of symmetry for the following graphs:
2 2
a) y == b) y= -2
c) y = §+ 1 d) y =x2
e) y = 3x? f) y=x2+2
3
9 y=2F hy y=-
. 3 . 3
i) y=---1 ) y=_+2
4, Give the domain and range for the graphs in question3.
5. Give the turning point of each of the following graphs:
a) y = x? b) y = 3x2
c) y=x%+2 d) y=3x2-1

O
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Find the equations of the following graphs:

a)
b)

c)

d)

)
9)

h)

)

A hyperbola (y = S + q) that passes through the points (—9; —%) and (3;1)

A parabola (y = ax? + q) that has a turning point at (0; 3) and another point at (3; 12)
An exponential graph (y = a* + q) that passes through the point (—3; 1%) and the y-
asymptote isy = 1.

A straight line that is perpendicular to y = %x + 3 and intersects this graph at the point
(2; 4).

A hyperbola (y = g + q) that passes through the points (-2; -4) and has an asymptote
of y =-2.

A parabola (y = ax? + q) that passes through the points (-2; 7) and (5; 49).

A hyperbola (y = % + q) that passes through the point (-5; 3) and has an asymptote of
y=2.

An exponential graph (y = —a*) that passes through the point (—1; —%)

A parabola (y = ax? + q) that passes through the point ( -5; -21) and intersects the y-
axis at 4.
A straight line with the points (-4; -17) and (1; -2).

Give the domain and range of each of the graphs in question 6.

Given the sketch of the straight line g(x) = mx + ¢ and the parabola f(x) = ax? + b, with the

points A (-1; 0) and D(1; 0) as the x-intercepts of f(x) and A is also the x-intercept of the

straight line graph. B ( 0; 2) is the y-intercept of the straight-line and E (0O; 5) is the y-intercept

of f(x). Cis a point where the two graphs intersect.
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a) Determine the values of m, ¢,a and b.
b) Determine the coordinates of C.
C) What is the length of EB?
d) Give the axis of symmetry for f(x).
e) Determine the equation of h(x) the straight line that is perpendicular to g(x) and
passing through the point D.
f) Determine the points where h(x) intersects with g(x) and f(x).
9. Given the graphs of m(x) = E + g, the hyperbola, and p(x) = mx + ¢ the straight line with

B (-3; 0) as the x-intercept of both graphs, C (0;3) the y-intercept of p(x) and A the point of

intersection of the two graphs. The asymptote is y = 1 for m(x).

f)
)

S E A RT E C - Proud distributor of: SHARP

Determine the equations of m(x) and p(x).

Prove that the coordinates of A are (1; 4).

Give the equation for the other asymptote of m(x)

Determine the equations of the axes of symmetry for m(x).

Determine the equation of the straight line q(x) which is parallel to p(x) and passes
through the point (-1; 0).

What do you notice about the line in question e?

Determine the points where g(x) and m(x) intersect.
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SHARP

Worksheet 10 Memo — Functions: Hyperbolas, Parabolas and Exponential Graphs
Grade 10 — Mathematics

The graph was reflected about the the graph was shifted down by 1 unit

y-axis or the x-axis.

== g
——
w -
B =F
-.,x__\\

S
-
=

o

The graph becomes thinner The graph becomes fatter.
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e) y=x?+2 and y=x?-2

The graph was shifted 4 units down the graph became thinner

h) y=2+1 and y=2"-1

and y= -2
i [y
3
: ]

= ] ] ] 2 3

9) y=2*

'"”r =

.

24

The graph was reflected"'about the y-axis the graph was shifted down 2 units.

T T
-25 -2

The graph was reflected about the x-axis. The graph moves further

D
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2. a) x=0 and y=0 b) X = and y=1
C) there are no asymptotes d) X = and y=0
e) y=0 f) x=0 and y=-3
9 y=1 hy y=
i) x=0 and y=2 )] X = and y=-1
3. a) y=x and y= —x b) y=x and y=—x
C) y=x+1 and y= —x+1 d) x=0
e) x=0 f) x=0
g) no axis of symmetry h) y=x and y= —x
i) y=x—1 and y= —x-1 ) y=x+2 and y= —x+2
4, a) Domain - x €R;x #0 b) Domain - x €R;x #0
Range —y €R;y #0 Range —y €R;y #0
C) Domain - x €R;x #0 d) Domain — x € R
Range —y eR;y #1 Range -y >0
e) Domain - x €R f) Domain — x € R
Range —y >0 Range —y>2
9) Domain - x €R h) Domain - x €R;x #0
Range —y >0 Range —y €R;y #0
i) Domain - x €R;x #0 )] Domain - x €R;x # 0
Range —y €R;y # -1 Range —y €R;y #2
5. a) (0; 0) b) (0; 0)
c) (0;2) d) (0;-1)
k 1 .
6. a) y=-+q (-9 -3) and (31
1_ k _k
—3=5t4a and 1=2+q
3=k—-9q 3=k+3q ...2
3+9q=k ...1
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Subs 1 into 2

~3=3+4+9q+3q
.‘.O:lzq
2q=0 Subs back into 1
~34+9(00) =k
=3 L=
Ly == ~ k=3
b) y=ax?+q (0; 3) and (3;12)
~y =ax?+3 Subsin (3; 12)
~12=a(3)*+3
~9=9a
~1l=a ~y=x%+3
1 —
C) y=a*+q (—3; 15) andy =1
sy — X in(—-3-1%
sy=a*+1 Subsm( 3,18)
slz=a3+1
.‘.%:a_?’
.'.8=a3
- Y8=a
a=2 Ly=24+1
d) Lt0y=5x+3 at (2; 4)
my x%— -1
my = =2 ny= —2x+c Subs in (2; 4)
“4==-212)+c
~8=c ~y= —2x+8
e) y=-+gq (-2; -4) andy=-2
y=§—2 Subs in (-2; -4)
—4=2-2
2=k
k=4 .'.y:i—z
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f) y=ax?+gq (-2, 7) and (5; 49)

~7=a(-2)%+q and 49 =a(5)* +¢q
~7=4a+q 49 =25a+q ...2
~7—4a=q..1 Subs 1 into 2

~49 =25a+7 —4a

42 =21a

“2=a

Subs back into 1:

.'.7—4-(2)=q
.‘.q=7—8
ng=-1 Ly=2x2-1
k
9) y=-+q (-5; 3) and y=2
.-.y=§+z Subs in (-5; 3)
k
3—_—5+2
k
..1—_—5
_ o 5
k= -5 Ly = x+2
1
vy (ned
_l—_a_l
3
.‘.lza_l
3
.‘_3:a .‘.y:—(3)x
i) y=ax?+q (-5; -21) and (0; 4)

~y=ax?+4 Subsin (-5; -21)
o —21=a(-5)?%+4

& —25=25a
a= -1 y=—x*+4
) y=mx+c am = 2o A (-4, -17)
X2—X1
L 172 .
M= — (1;-2)
m="2=3
-5
~y=3x+c Subs in (1; -2)
v =2=31+c

~y=3x—-5

Lc= =5
DN
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7. a) Domain - x €R;x #0 b) Domain — x €R

Range -y €R;y #0 Range —y >3
C) Domain - x €R d) Domain — x €R
Range -y >1 Range —y €R
e) Domain - x €R;x #0 f) Domain — x €R
Range —y €R;y # -2 Range -y > -1
0) Domain - x €R;x #0 h) Domain — x €R
Range —y €R;y #2 Range -y <0
i) Domain - x €R i) Domain - x €R
Range -y <4 Range —y €R
8. a) gx)y=mx+c A (-1; 0)
B (0; 2) —» y —intercept . c = 2
—Y2™N
X2=Xq
. _ 2-0
Sam = —-D
2
om=-
1
m=2 tgx) =2x+2
And  f(x)=ax?+b A (-1; 0)
E (0; 5) — y-intercept . b =5
~0=a(-1)?%+5
~ —=5=a ~f(x) = —5x2+5

b) ~g(x) =f(x)
22x+2= —5x2+5
#0= —5x2-2x+5-2
~0= —5x2—-2x+3
%0=5x2+2x—-3
~0=0GBx-3)(x+1)
3

3
X = OR x=-1->A ..y—Z(E +2
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= 3 units
e) Lltog(x) mg =2
-'-th2= -1
Lmy = —% Ly = —§x+c Subs in D (1; 0)
~0= —%(1)+c
1 1 1
ne=z ~ h(x) = —Ex+E
f) g(x) = h(x)
S2x+2= —%x+%
3
- = —-
2
3 3
--x=—g and y=2(—g)+2
y= —§+2
y= % ~ g(x) and h(x) intersect at (—%;g)
And  h(x) = f(x)
.1 1_ _e,2
Lomsx o= 5x“+5
0= —£,2 41 1
~ 0= —bhx +2x+42
~0=10x2-x—-9
~0=(10x+9)(x—1)
9 . o 1( 9 1
~x=—= OR x=1—-D(1;0). and y——;(—ﬁ)+5
19 9 19
Y= (_E’E)
9. a) m(x)=§+q And p(x) =mx +¢ ©; 3)
am@x) =S+1 Subs in (-3; 0) = p(x) = mx + 3 Subs in (-3; 0)
.-.0=_£3+1 ~0=m(-3)+3
—1=X —3= -3m
-3
nk=3 .-.m(x)=§+1 am=1 ~p(x)=x+3

SEARTEQ® rosiorst srare
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b)

f)

9)

p(x) = m(x) nx+3=%+1
ax?2+3x=3+x
wx?24+2x—-3=0
“(x+3)(x—-1)=0

~x= —3(B) and x=1
x=0 d) y=x+1
m=1

qx)=x+c Subs in (-1; 0)

~0=-1+c¢

~x=1 ~y=x+1

~y=1+3=4
~A(1;4)
and y=-—x+1

The line in question e is one of the axes of symmetry for the function of m(x)

q(x) = m(x)
cx+1=241

X

3
- 43

1+ 3 or

X
Sy y=1—\/?_>

~ q(x) intersects m(x) at the points (v3;1+ v3) and (—V3;1 - V3).

T\ e —
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