Higher Maths Essential Skills

Mastering the skills form the National Maths 5 course is essential if you are to make a
smooth transition to the Higher Maths course.

You must do the following work and mark it before returning to school after the summer
holidays. If you have gaps in your understanding, you must attend study support to address
this.

Video help for each exercise is available by searching at
https://www.youtube.com/user/MrYoungsMaths/playlists then selecting the ‘SQA Higher
Maths Essential Skills’ playlist.
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Adding and subtracting algebraic
terms

Algebraic expressions normally follow these conventions:

¢ terms are ordered according to their powers, usually with the highest

power first i
e variables within terms are put in alphabetical order ‘
e where possible a negative first term is avoided.

To simplify algebraic expressions we can combine like terms.

Example 1
Simplify 3a® + Sab + 2b6° — 3b + 4ba + Ta*.

3a® + Sab + 26 — 3b + 4ba + 7a* = 3a* + Ta* + Sab + dab + 20 - 3b

= 1022 + Qab + 20 — 3b

Exercise 1
1 Simplify where possible:

(@) 3pg + Spq (b) Txy + 2zy

(€) ki + Gmk (d) 12¢d* = Scd?

(e) 13rs* — 8ris (F) Tax® + 3bx?

(g) 4viw + 3wy? (h) 9°q> — ¢*p>
(i) 3 -2 +Ty—y Gy r*+ 2r* —8r+ 5r
(k) b* + 3b* —ab — 2ab M 5%+ xr—x+x
{m) ab + 3xy + 3ab (ny pg— ki .qu
(0) Bxy* + xy — 6xy? (p) 9vw’ - TVw — vw?
(q) 13ed — 20ed + de (ry a +b —a't’
(s) 2x* + 3 —x° () 5x%+ x* — Ox?

2 Simplify: )

(a) x*+ 10 —x* + 10 ) pP+p+p'+2p )
) m+m+1—m* —2m—3 (dy -3 +2b+4+ b —-2b+4
() a—2c+3b—-2b+a+ ¢ f) ~p—r—q+Tp—4q—r
(g) 4x? — Sxy — 2xy — & (h) ?59 5rt n Srfs? - Elﬁ.-,--" !
(k) 4x2 — 8y* — 3xy + Sxy — 2)° () ab + &b —9ab + 5a°h + ba
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Multiplying and dividing algebraic
expressions

We can also multiply and divide algebraic expressions.

Example 2
Simplify
(a) (3p}1 X Skp (b) 24x%y + H}fzx
2 207 — Sxy
(€) —9(st — 5°) @) 2522 |
(a) (3p)* X Skp = 9p* X Skp (b) 24x’y + Bylx = 2:;;}?
=9XpPXKS5XkXp
=45 X pP X kX p 3
=45 X p' X k ¥
= 45kp’
3 _ 3 .
(€) —9t(st — 51%) = —9st® + 45¢° @ Zﬂxmxjxy _ gi}gxy %
= 45¢* — Ost? :
= 1"{}- — %

1 Simplify:

(a) Ta X 3a’b (b) —8xy X 4xy (¢c) mn* X m’n
(d) ab X pg (e) —k X (—km?) (0 cd X (—d")
(8) Lxa @ 2 x? W LK
a . r w o
G) (2bY X 3b (K) 5e X (5f) M) (—gP X e
m X (@ X et @ (L) xa
L RV a b
®) Gy s @ 5 ®) 5%
2 Simplify:
(a) 6ab = 3a (b) 15xy <+ 5y (¢) 36cd + 9ed
@ g + pq (e) 20rs? + 45? (fi 54f% + 9
(g) 12ab" + 4a’h (h) 16mv + Buv* (i) 19ab + ab’
(G) 3m’n <+ 18mn (k) Teh + 14k (1) 28K + Tkl
(m) 3 + 3907 m) 33w’ = 1llvw (0) 42xy® =+ 6x%y
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3 Expand:

(a) 3x(5x + 2) (b) Ty(y* —2)
) 0~ q) () 12r(s* + 1)
(g) (13x — 5y)3y (h) (a* + bYabe
() fgB3g — 2f) (K) (m® + Sn)km

4 Simplify:

(¢) —3a%2 — 5a%)
(h —wivw + 1)
(i) (—=5d"— é&)e
M —8Be¥u — tu)

27x + 18 ) 35x — 5y et
(@) =5 (b) — () =
12ab + a 48p*g — l6pg 252 4 s
da 8p rs
r + plgr’ 14x3y? — 28xy + Tx’y
@ S hy =L 2T
par Txy
Expanding brackets
We can simplify algebraic expressions by expanding terms in &
brackets, -
Example 3
Expand the following expressions: i
(a) (3x—4)—6x—2(3 —x) by 2x+3—5x+3) (c) (2x— 35

(@) x*(3x—4)—6x— 203 —xfF
= ¥(3x — 4) — 6x — 209 — 6x + 1)

expand squared bracket

=3y — dx? — 6x — 18 + 12x — 247

remove brackets

= 3x% — 62 + 6x — 18

simplify

(b) (2x+3)*—35x+3)
= 2x(? — 5x + 3} + 3(x* — 5x + 3)

multiply terms in the second bracket

=2 — 1021+ 6x + 3 — 15x + 9

by each term from the first

=2 - — 9%+ 9

simplify

(c) (2x — 5 = (2x — 5)(2x — 5)2x — 5)
= (2x — 5)(4x? — 20x + 25)
= 2x(dx? — 20x + 25) — 5(4x? — 20x + 25)

multiply a pair of rackets
multiply sccond bracket by

— 8% — 40x? + SOx — 20x% 4+ 100x — 125

each term from the first

= 8 — 60x2 + 150x = 125
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1 Expand: ks
(@) (x+3)(x+4) (b) (4~ y)6—y)
() (p— 2p — 13) (d) (r+ 5)r—6)
(e) (4 — s)B + 5) )y Qe +5ut-—-T)
(g (3v—1)(Tv+4) (h) (2 — 9w)(4 — 3w)
i) 2(x+5)x+T) () Sta + 20a —9)
(k) 7(1 — 04 =1 ( —4im + 2)(m — 10)
2 Expand: )
(a) (x+2) (b) (3y —5)
{e) (7 + 2ay ' (d) (9 — 49y
(&) (x + 24x — 2) (fy 3k— 13k+1)
(g (20 + 7¢)(20 — 7g) (h) 3(x+ Dix—1)
(i) 5(a—2)a +2) G) 103 + p)3 — p)
(k) 6(m — n)m + n) M 203k + 45)3k — 4))
(m) (b + 5)° (n) (d —6)
(0) (8 — k) (p) (10 + py
(q) 9+ 28° (r) (7—5v)
(s) (3p — qr (t) (5m + 2n)
(u) (a + b)* (v) (g —7h)
(w) (5x — 8y) (x) (6v + 9w}
3 Expand and simplify:
(@ x(2x + 4) + 3x — 5(x* — 6) (b) x2(5x — 7) + 4x(3x + 2) — x*
(¢) Bx(5x — 6) = 3(x +4) d) y(y+35)—Ty—(—5¥
(e) 9a— 6y — a(2a + 3y (£ 25p° = (5—py+ 10p .
(®) 4fGf — 5%+ 20f — 2(3f — 1Y (h) 29 — 1) — 9t + 1)* + 10¢°
(i) —6s(7+ s)°+ (25 — 6F () (8 —2w)* = 60 + 10w — (w — 4)’
4 Expand and simplify: p
(a) (x + D(x* — 2x + 3) (by (2y +4)(y* + 5y — 6)
(¢) (5a— 2)(3a*—Ta+ 4) (dy (b + 56— 2)(6b — 1)
(e) (7p* — 8p —NGBp +6) ® 1—g)5—29+4q)
(g) (8 + N8 — 3¢+ 3tH ¢hy (6 — 45 — 25°%9 — 55)
(i) 2+ 027+ 5x+1) (j) (6 — d)(7d* + 2d — 8)
(K) (f+ 905 = Tf+ 419 () (2 = 4h — 37)6h +9)
(m) 2(w + 5)(w? — 3w + 1) n) }(Z+Tz—2)2z2—1)
(©0) 52 - a)3a* +a—2) (p) 4(1 + B)(T — 2b — b?)
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5 Expand and simplify:

@) (k +4) (b) (3r — 5)_‘
© (-1 @ 4 +2g
@© (a+ 2y n H-17

(h) (5¢ =2y

(®) (2d+3)
(i) (1 + 4x)

Factorising

Some algebraic expressions can be written as a product of factors. This is
called factorisation. :

Example 4
Factorise fully:
(@) 3ab*+9%ab (b) x*+5x+ 6 (€) 20— 153a — 54°

(d) v*—81 (e) 72— 2 ) -1

(a) 3ab* + 9ab = 3ah(b + 3) common factor

(b) Y5+ 6= (x+2x+3) guadratic factors

(¢) 20— 15a - 54*=5(4 — 3a - a’) common factor then
=54+ a)yl - a) quadratic factors

(d) v =8l =(y + 9)(y — 9) difference of squares

(e) T2 =20 =2(36 — ) common factor then
=26+ 16— 1) difference of squares

(f l r=1=EF+DE-1 difference of squares

[

(" + 1} + it = 1) repeated

R SR O

1 Factorise fully:

(a) Sxy + 15y (b) 7/%¢* — fe

(©) 2pg* + 14pg — Tp? (d) rs® = 3rs + 652
(e) 12+ 8+ 12 B r=11r+10
8 vV +6y+5 ) p»—6p+ 8

i 24—1ls+ 4 G) w?+ 2w - 15
k) v+ 3v—4 M 154+ 2w —n?
(m) 22+ 12 - 13 (n) —x*+dx -3
(0) 25— 10f+ f ®) @ - 6a~ 16
(q) x** - 8x—9 (r) 35-29 - ¢
(s) b —=b-—20 ) W+ 14h+ 49
(w) —1+2k—- 42 (v) 3 + By + 4
(W) 2xX + 9x + 4 (x) 6m*+ 13m + 5
(y) 102~ 11d — 6 (z) 90> + 18p — 16
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2 Factorise fully:

o (b) a*—1 (c) cat’*—l'[}[]1
f:l)) zpz -ZZ (e) 64p* — 121 ® 3? - gz\;uu--l
(g) x*— 16y (h) 49 — 1445 (i) _j; e 4g
(j) Sx%x* — 500 (k) 3w* —42543 E::] ?};_ -
o ]21”2 _ iﬂbz Eﬂ T{;Sdi —E*’-LS&2 (r) 98f* — 200g*
'(;l:; i"‘hi 16 (t) w'— 81 {u) x* — l[]zl;[jﬂ
vy Ty* =7 (w) 16a* — 1 (x) 162

Completing the square
¥+ Bx+ 16isa perfect square because 1> + 8x + 16 = E.";.'. + 4)2,

Example 5
Add a number to make x* — 6x a perfect square,

Add 9 to make x* — 6x + 9 = (x — 3

Examplé 6
Write x* + 8x -+ 3 in the form (x + Pr+aq

A8+ 3=+ 80+ 3

Separate 3 from the other terme
= (x2 + 8y + 16)+ 3~ 16 Add 16 o complete the

, square and subtract 16 1o
=jlx+ 4y — 13 maintain value

T S e e T = A RS

1 Add a number to each expression to make a perfect square.

(a) x*+ 2x (b) x? + 4x (e} y*+ 12y
(d) m* — 6m fe) #—14¢ (H w? — 20w
(g) x*+ 3x (h) a* + a (i) n'+ Tn
G r—9r (k) v* = %v (N x*— %.H.'
2 Write each expression in the form (x + Py +gq.

(@) x*+6x+ 10 (b) ¥ —2y+3 () z*+8z—-10
(d) a* — 10a — 5 (e) b+ 18h — 81 (f) & —40c + 1

e @ ®) s tat2 @ £-3-

{ m+ am + g

(k) w* + 0.6n — | ) w~ 16w+ 2
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Algebraic fractions

We can add or subtract algebraic fractions by following the same
techniques as we use for numerical fractions.

Page 8

Example 9
Express each of the following as a single fraction and simplify where
possible:
x4 3 v.oda b 4 1
(a) = —= (b) 5+= €) o= — 5
X x 2 7 ( 5y 4y
a_ b x+5 , x-2
@55 S g
4 3 _1
a] = — s =t E'"_ b.:” _'_'lr—.—
( X x x {hJ2+T ZX?
_Ta 2
14 " 17
_ Ja+2b
14
4 1_4)(&-—L>(i {d]géza}(%
© 5 T ATy LA
ay b
_ 16 _ 5 = W
_2_{}}_ 20y rx}l AY
11 _@_EH:
_ﬁ}_}: xy
) -2) .2
+5, x-2_&+9 3, 62,2
(e) x_zé-l-l?—__z X3+ 3 2
x+5) , 2x—2)
= +
6 6
_3x+15+2x—4
- 6
_ S5x+ 11
6



L R TR T e e |

1 Express each of the following as a single fraction and simplify where
possible:

a1 £ 2e Sm _ 2m ar . 1r
2l 5 b) 5~ -5 © Z+t:
a b 3p g 13 2
W3+ts Gl U
8.9 2a ; 3a p a_b
(gj W W {h} It u It (]} X X

2 Express each of the following as a single fraction and simplify where
possible:

®E-F  miek © -
@ 5 -7 @ -2 ® 3243
® z+5 " 3 -1 O 215
(m) % ' g (m} %r + % (0) ;;"rl - 2_;_1
® 5+ (‘l}%‘% (r)%nL%i
© 5~ o = R ) 9%—- 3
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3 Itxpr_css cach of the following as a single fraction and simplify where
possible:

I L

(d) i—% (€) 11.{:_7 % 0 % _%1
Wit wl el
S LU FLIVTC PP TRIVEr
gl (g 2, ® Ep3 T

complex algebraic fractions

We can use the same technique to add or subtract algebraic fractions
regardless of how complex they may be.

gxample 10
Express as a single fraction:
v 3__5 : a-—$§ 2
W32 ® FiTa+12 ata
5 3 ¥ Sox=2

e SRS g F i o SR, X

e .\‘—'Zxx x (x—2
3x S(x — 2)

Txx—2) xx-2)
_3x—5x+10

T x(x—2)

—2x + 10

x(x — 2)

—2(x — 5)

y xx — 2)
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a—>5 2 (a—5) 2

® rarR T ard @rd@+d  @td
__ (a-5) _2 et
T@+da+3) @+dH @+3)
- (a—15) i 2(a + 3)
Tat+dat+3) (at+dHa+t3)
_(@—5)+2a+3)
T (a + d(a + 3)
=a—5+2a+6
(a + 4)a + 3)
= 3a + 1
" (a + d)a + 3)

1 Express as a single fraction:

@ —2-+2 0 5 © 25+
‘[‘”%‘miz (e) %+r?-‘? (£) %_v_.:ig
e = L. ETMEX
W rj_z'_'rfi' (k]xE_Jr}i_? £ _1»'23#}'?5
2 Express as a single fraction:
e E—

© ;.-.Jlr3+bf’+ir:+3 {d}wz——iTTJr?if
€ pli_p?-l-i! 6 ® _1'-|2-2_x3—31—i0
® ?*—Zlf.-+l +c.31—1 ) ::3.-{_‘;_11!]—3
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Indices

There are some rules you need to remember when using indices:

M

i

™ ﬂ-m >< ﬂ“ = I:",I.-.'-I' i = — {Im =N ™ (a-.'.lr}.ll — af.ll.'l
ull
i | e :
e (ab)y" = a"p" ¢ a"=-35 o Va=a
i .“' - i
e Vag"=g" e g =1 e a'=a

These rules help us to simplify and evaluate expressions containing
indices.

Example 11
Simplify: . . .
(a) 317 X 5x7 (h) 21a = T4t (¢ (8pi)F
(@) 3x? X 57 b) 214t = 7a* © (8p3)
= 15x2+7 = 3aqi = gip i
= ]15x° = 3q = {3 Vp
' = 3Va -
Vb
Example 12 |
Evaluate 24377,
q3i= A —__ 1 _ 1.1
243  (V243® 3¢ 27 ,

Exercise 8

1 Simplify each expression.
@ & xXa (b)) n2xn (e ¥ ¢ (dy d° %
(e) 3a* X 5a*(f) 4b° X 2b™° (g) Bc® X Te (h) Ej

. . o P 5 4R £10
M ¥y @ K ® e 05
(m) 30c° = ¢* (m) (™) (0} (vH~ (p} (6H°Y
(@ (2x7y  {r) (xy) (s) (x%p'y (1) (Wk’)*
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9 Evaluate:

(@) 25 (h) 16° (€ 125 (d) 128  (e) 5{@
) 81° (g) 10000 (h) 243 (i) 625 iO(G) b4
3 Simplify: _
@ KXk ) £xd © gxgt @ Vyxiy
(e) 4d 1% 5d (f) e X 4Vel (g) %:r' (h) di+d
: J_‘Jf " 1 o gl 4,_f_ i
m 1= G) 4d'+5d (k) M) (4d "y
VY 1."‘_
(m) (70 () () (0) (xy?) (p) (sy

Complex indices

We can simplify and evaluate complex indices by splitting expressions
into separate fractions.

Example 13
Express each fraction as a sum of terms.
X+ x5 /x4 VX (Vx — 1)
a) — b ————— ¢) =—m
(a) 2 (b) 20 © —7=
5 5 _ %3 ] H
(a) f_+j,1 _i_:_,x_ (b) Vx + Vx? x+£¢
X X 2/x Dyt
= 3 + P = i .I_:
2t 20
.
_ 1", V¥x
"2 2
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(Wx = 1P _(Vx = Divx - 1)

_x—2Wx + 1
Vx

= x_: . zil + '1_|
Az o ox
=x— "+ i.
X
=1.'.".II "2_'}'
vx

IEEEEEIlIIIIIIIIIIIIIIIIIII-IIII

1 Express each fraction as a sum or difference of terms,

X+ &7 10— b
@ =% ) £ @ EE
4 4 _ 7 i 2
{d) lf :;3.!-2 {e] X -x? I._ (n X +A_xd + 2
xt 4 i X7+ x? o 2(x* = x%)
h) — — "
{g] .Exz ( ] B-r.; [1] 4_1_?
{’j] ";-'llll.x—l_ -1-: [k) _‘.-"'i._t + .x‘i (I} 6;!..-"} 5-1_ 2“:’"?
X fan '.,-" xd
VX ;

2 Express each fraction as a sum or difference of terms.

(x + 2)? (x +3)2x — 1) (1 — x)
(a) = (b) S (c) 5

3\ (x? = 5)(x + 5) SR LTN
@ (3-4) (e % ® (x+1)(x~3)
=1 oy (27 o f 1 =
(g) — (h - —
. Vi - } xvx (1] [ y’T ' ‘)

Page 14



Surds

An irrational number is a number that cannot be written as a common
fraction. A surd is an irrational root, for example:

o /2 isasurd
N
 V25isasurd
= . _
* /5 is not a surd since J2=3

e V125 isnot a surd since 125 = 5

Example 14
Solve x* + 1 = 4 leaving your answer in surd forni,

2+1=4
=73
x=*/3

Note: x = %3 is an exact answer whereas x = +1.732 805 ___ is onl ¥
an approximate answer.

1 Which of these numbers are surds:
v16,v65,V9,V8,v1,V1, V30,33, V27,5,
V1000, V—=10007

2 Find the exact solution of each equation.

(a) x**—5=9 (b) x* + 6 =36 (c) x’—4=‘;ﬁﬂl
@ @+ 11=12 (€) x> — 13 =26 ) ©+20=19
3 For each triangle find the exact length of the unknown side.
ﬁ =
: 7
b e 4 3
13 R
2 10
6 i
é
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4 Find the exact value of each trigonometry ratio.

fﬁ

a O
sin a® tan f

Simplifying surds

A surd can be simplified if it has a factor that is a perfect square, because
of the rule:

Jab = va x Vb

Surds can be simplified using the normal rules of algebra.

Example 15
Express v'18 in simplest form.

Find the largest square number that is a factor
VI =X 2 =49 X V2 =3V2
Example 16

Simplify 3v2 — 5v2 + 4/5.

W2 — 5v2 + 45 = =2v2 + 4/5
=4/5 -2v2
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Exercise 11

1 Express in simplest form:
(a) V12 ) V20 (©) V27 @ V33

(e) V45 (h V48 (g) V50 (h) 63
H V75 i V44 (k) 98 (M 500
(m) 5.8 (m) 3/18 (0) 4,200 (p) 31000

2 Simplify:
(a) W2 + 3/2 (b) 9/5 — 5.5 () V3 +6/3
(d) 4/7 =7 (€) 910 — 9v10 (N V5 — 8/5
(g 32 -v2+72 (h) v7 + 5 + 27 i 2410 — 10v2

(j) 25 +3/2 -2/5 -2 (k) 411 + 8/10 — 211 — 2/10

3 Calculate the exact length of the unknown side in each triangle.
Write each answer in its simplest form,

(a) (b) 5 (c) (d) L
(4] _:, .
s ' l 2
6 = . 1 v W (i
10

4 Solve these equations, where necessary leaving the answer as a surd
in its simplest form.,
(@) x*+8 =36 (b) * — 15 = 60 (c) ix*+2 =5
(d) x*— 147 =0 (€) x'+12=4 (f) x*—5=49

Page 17



Multiplication of surds

Surds can be multiplied using the following rules:

o vaxvb=ab e VvaXxa=ua

Example 17 .

Simplify:

(a) V8 X V10 () 3+V2)3—=v2) () (V3 + V2P

(@ V8 X V10 = V8 X 10 or R % V10 =v4 X2 X VI X5
= /80 =2 X2 X V2 X5
=16 % 5 =2 X2X5
= 45 4\"{5

) B+vV2)B3—-V2)=3X3-3XVZ2+V2X3 -2 x2
-_9—31.@4'31.-“5— 2
=7

© (B+VIP=(3+VD3+va)
- V3 X V3 + V3 X V2 +V2 X V3 V2 XV2
— 146 +v6+2

=5+ 26
implify: _

l ?;;np:r‘;x V3 (b) V7 X V7T (c) ﬁ_a X fi_a,

(d)y V4 X3 (&) VO x 2 (f) Jix V25

(g) V2 X V5 (h) V7 X V3 i V11 X uE

G) vZ X8 (k) V12 X3 M ~.f;.l X /50

(m) V2 % V10 (n) V3 X6 (0) V8 X V12

(p) V10 X V20 (@ 3v2 X 5/2 (r) 35 X 5/3
2 Simplify: -

(@) v2(1 +v2) (hy V3(V3 - 1)

(€) (1 + V55 (@) v7(5+ ﬁ)_

(e V2(3 — 2V2) () (35 — 205

(@ 3+DW3-13 (h) (/5-20/5+2)

i 3+ VN3 -V G) VS + V2ZNVS —_«,fz) )

K VT — VIHT +13) M (2V3 +3WV2)(2V3 — 3W2)

(m) (1 + 30 m) (V5 -2y

(0) (V2 + VT) {p) (V3 - V5
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3 (a) Calculate the exact area (b) Calculate the exact length
of the rectangle. of the hypotenuse.

(3 — f3yem

K {«.ﬁ+ 51."2]1 CIm
3+ aﬁj cm :

-

(+f3++/2) em

!

Rationalising denominators

It is sometimes convenient to work with fractions that do not have a surd
in the denominator. We can obtain fractions with rational

denominators by multiplying by vx (= 1).
Vv
Example 18
Express —?.3 with a rational denominator.
N

5 _5 . V3_53
/3 3 v3 3

Exercise 13

1 Rationalise the denominators of these fractions:

@2 ®L @ @ © %
Op @5 WF 05 05
2 Rationalise the denominator of these fractions then simplify:
@ 0= @ @ @
3 Write these fractions in their simplest form with a rational
denominator: B - "
w2 wE 0 off ©f
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Exercise 14 - Solving Trigonometric Equations

Google: mrgrahammaths National 5 trigonometric equations for video help

1. Find the two solutions for each of the following in the range 0 = x < 360:
(Give each answer correct to the nearest whole degree).

(a) sinx® =0-500 (b) cosx®=0-707 (c) tanx® =0-869
(d) cosx"=0-940 (e) tanx”=1-280 (f) sinx® =0-574
(2) sinx”=0-990 (h) tanx® =6-314 (1) cosx®=0-391
() cosx®=0-985 (k) sinx®=0-866 () tanx® =1-732

2

Rearrange each of the following and solve them in the range 0 < x < 360.
(Give your answers correct to 1 decimal place).

(a) 2eosx®—1=0 (b) Ssinx®-4=0 (¢) 10tanx®—7
(d) 1-3smx®*=0 () 5—6cosx"=0 (f) 3tanx®*-5=

3. Find the two solutions for each of the following m the range 0 < x < 360:
(Give each answer correct to the nearest whole degree).

(a) sinx® =-0-500 (b) cosx®=-0-707 (¢) tanx® =-0-384
(d) cosx®=-0-292 (e) tanx® =-1-000 (f) sinx® =-0-866
(2) tanx®=-4 (h) sinx®=-0-174 (1) cosx®=-0927

4. Rearrange each of the following and solve them i the range 0 < x < 360.
(Give your answers correct to | decimal place).

(a) dsimx®+1=0 (b) Scosx"+3=0 (¢) 3Jtanx®+1=0
(d) 7+ 8cosx"=0 (e) O-dsinx®+0:3=0 (f) Stanx*+8=0

n

Solve the following mixture of trigonometric equations in the range 0 = x < 360.
(Give your answers correct to 1 decimal place).

(a) sinx® =0-323 (b) cosx®=-09 (c) tanx® =0-678
(d) cosx®= 1!'4 (e) sinx®=-0-707 (f) tanx®=-2

(2) s = 3/5 (h) cosx®*=-0-111 @) tanx®=3/g

() 8six*+5=0 (k) 6ecosx®+3=0 (I 1-35tamx® =0
(m) 20sinx® -17=0 (n) 15-25cosx® =0 (o) Btanx"+7=0
(p) Ssinx® + 3 =2smx” + 5 (q) Teosx®—1=cosx”+4

(r) 10tanx” + 8 = 3tanx™ + 4 (s) 6sinx® + 11 = 3sinx® + 10
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Revision exercise 3C 2 @) 20
(€ —m-—2
1(a) K(1,2,0), L(1,45 =05,  M(2,15,05), () 2a+b+3c
N2, -L1.1) (g} 3s* — Txy
(b} Parallelogram, The oppasite li:{igg are parallel R}) j.f:—iuz‘:; o
2 (@) 307, 150° by V3 + ‘é_
3 () Ti3,4,1) (e) 51.3°
4 (a) BR.6Y mg (b) 2972 years (¢) 5776 years Eter{:iqe 2
5 {a) 10sin(4r + 5300 by 10 :

t) Max: 0050w, 0.557; min: 0.3 :
{c) ax: 005 L, 0557 min: 030, 0,805 1 (@) 21a%
. 6 {a) Vi (d) kg
2 w 1
) 12h
I (m) 40y
p
0 2 @) 2
(d) Ty
L @ 3
ey j oo
(b} 1.76 W %
7 (@) k= 0067 (b) Yes. P, =30 fmy —!
8 (a) AC,0,0) B(3,2.00  C(3,0,-2) Vi
(by 23 unit* (€) 4.7% decrease I 150% + fir
() —Qp + g
it — 4 57 - G - - -
9 () MR 4 T d In o dm =4 13n -4 (&) 39xy — 15¢°
b T mds? 7 44 Gy 3f%* = 2%
(b} — 187 mss? (c) 249m 4{a) Yx+6
10 (a) 10m {b) 363w {c) 2900 m?
; iy 3+4
11 {a) 600 cosxr+ ”g) 4
1)
) (g) | +pr
(b) Period = 2, amplitude = 600 el After 0,2 sec
12 {a} -9.9x 0-" (b} 2.56 3 107 years
{c} (0.55%
L3 {a) 4cosd + 10sind (b)Y «'L16 sin (@ + 038)
(e} 10cosd — 4sin @ (dy 116
4 cmar=i
ol €} p*— 150 + 26
(@) 32 —ds —
I . (gd 21w + 50— 4
Essential skills ® 2+ 28 1 70
k II (k) 28— 3%+ 78
2i(n) +40+4
= . (e} 49 + 28a + da’
Exercise 1 (€ -4
(g) 400 - abg°
I (a} 8pg (b)) Txy + Zzy (i} Sa®—20
(€} Tkm (d) Tea (k) Gm® — on?
(®) 13e® — By (N Tax® + 3k (m) b* + 106 + 25
(g) Tv'w (h) Bpig? (0) 64 = |6k + &
iy y'+ by ) 37 - 3r (q) 81+ 36z + 4g°
(k) 4b* — dab (I 6 (=) %' —6pg + g°
(m) bab + 3y (m) Spg — & (u) a*+ 2ab + 0°
(0} 2y + ay () Sw? — Tt (w) Z5x% — By + 64y
g) —fed (r) o + b~ a'p ) -3+ T+ 30
{s) x' & At B & — (e} 376 — 72x - 48

ib)
(e}

{h)
(k)
{m}
{q)

(b
({3

(h)
(k)
(m}
(b)
()
th}
k)
ib)
{e)

h)

(h)
(d}
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&
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Tt —y € -5
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—2ht+ 8
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Exercise 3
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(b}
(d)
(£}
()
{j}

n

(b}
(d)
0

{h}
(i
{1

(m}
(p}
(r)
()

(v}
{x)
i)
(d)

3a’ — 1170 + 324

24 — 10y + ¥*
rr=r—30

2 — 9 — 35

8 — 42w + 27u-
Sa* — 35 — 9
—dm® + 32 +
9% — 30y + 13
Bl = T2 + |6y
9% — |

-3

90 = 10p°

188 — 32,7

o — 124 + 36
100 -+ 20p + p-
49 — Ty + 25
25m% 4 M = 2y
g: l4gh + 4490
I + 108w
Sxt g + H
_'|"= | 4}..‘ + 3y

s
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ify
{h)
(j
4 (a)
(e)
(e)
4]

24p* + 20p — 25

97 — 18— 9

At — ldw — 12
B-xta+d

154" = 41a® + 34a — 8

64 — lar + 216 + 38
() 32+ 1x + 1z + 2
(k) 45 — 58F + 297 + 45"
(m) 2w 4 4u? — 28w + 10
(o) —15a* - 25a* + 20a
(p) 28 + 20 — 125% — 4i?

5 (@) &'+ 128 + 48 + 64
(b)
(c)
(&)
]
(i)

pP—3pi+3p—1
a®+ 6o+ 12a + 8
B + 36 + 544 + 27
1+ 12x + 48« + 6427

21p* + 189" ~ 75p = 54

(g}
(i)

(h)
(d)
(]
(h)
1

()

(n)

20

27 — 135 4 225r — 125

d)
i
{h)

4f — 5877 + 1327~ 2
36 — 3185 — 805 — 65

29"+ 14yt + By — 24
6b° + 205 — 1T + 2
5—Tg+ 3¢° — g

54 — Bbs + 25 + 1057
=Td? + 4047 + 20d — 48
18 — 24k — 51h* — 184°
3 307 — 33z 4 6

64 + D6g + 4897 + Bg'
B =3+ 31
1256 — 150e* + 60 — 8

Exercise 4

(b) fe(7fe — 1)

1 (a) Syix+ 3y
) pl2g* + l4g — Tp)
(e) {1+ a)r+2)

& +3y+1)

i) (58— 53—

) (v + 4 = 1)

() (z+ 13)(z— 1)

(o) {5—f7

(q) (x—Nx+1)

(8) {b=SHb+4)

(u) —(k—1y

{wh (2 + Dix + 4}

(¥) (5d+ 2024 -3
(a) (x+ 5)x—3)

{©) (a+ 10)a — 10
(e} (8p + 11){Bp — 11}
(@ (x+d¥Hx —4y)

{i} (f+ 30g)f— 30g)
(K] 3w =+ 9)(w —9)
m) 32p + 1(2p — 1)
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)
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(2)
(b}
(d)
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x+3F+1
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)]
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(w + 5w — 3)
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(a + 2)a ~ 8)
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(3y + 2y +2)

(3m + 5¥2m + 1)
(3p + 8)(3p—2)
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{Zp+3)2p -3
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(7t + 125)(7r — 125}
5(x + 103(x = 10)
10(v = 2)(v + 2)

5(2 + 3sW2 — 39)
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y bt 1l _M0n 22 I I WA
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{m) 10v2 {n) 92 o) 40y2 {p) 30/10
2 (a) 1042 {h) 45 e} ™3 ) 37
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2 {a)

(d}
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(d)

4 (a)
{d)
5 {a)
(d)
g
(h)

Exercise 14
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(a)
(d)
(2)
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(a)
(d)

(a)
(d)
(2)

(a)
(d)
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(d)
(2)
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(m)
(@)
(s)
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9+ 332 (e) v3++v2 if)
V15 + 203 — 5 =2
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30, 150 (b) 45.315

20, 340 (e) 52,232
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10, 350 (k) 60, 120
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19-5. 160-5 (e) 336, 3264
210, 330 (b) 135,225
107. 253 (e) 135.315
104, 284 (h) 190. 350
194-5, 345-5 (b) 1269, 2331
151-0, 209-0 (e) 2286, 3114
18-8, 1612 (b) 154-2, 205-8
755, 2845 (&) 225.315
369, 1431 (h) 964, 263-6
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221
145
293
240.

41,
35,
67,
60,

2150
2390.

35-0,
59-0,

159, 339
240, 300
158, 202.

161-6, 341-6
122-0, 302-0.

341, 2141
1166, 2966
32-0, 2120
11-3, 1913
138-8. 318-8
150-3. 330-3



