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Exercise A, Question 1

Question:

Without using your calculator, write down the sign of the following
trigonometric ratios:

(a) sec 300°
(b) cosec 190°
(c) cot 110°
(d) cot 200°

(e) Sec 95
Solution:

@) 300° is in the 4th quadrant
se300° =

cos 300 °
In 4th quadrant cos is +ve, so sec 300° is +ve.

(b) 190° is in the 3rd quadrant

1
o —
cosec190 ° = 790>

In 3rd quadrant sin is —ve, so cosec 190° is —ve.

(c) 110° is in the 2nd quadrant

1
cot110° = @an110 °

In the 2nd quadrant tan is —ve, so cot 110° is —ve.

(d) 200° is in the 3rd quadrant.
tan is +ve in the 3rd quadrant, so cot 200° is+ve.

(e) 95° is in the 2nd quadrant
cos is—ve in the 2nd quadrant, so sec 95-ve.
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Exercise A, Question 2

Question:

Use your calculator to find, to 3 significant figures, the values of
(a) sec 100°

(b) cosec 260°

(c) cosec 280°

(d) cot 550°
4r
(e) cot 3

) sec2.4

11z

(g) COSEC;

(h) se(6®

Solution:

(@secl00° = = —-5.76

~c0s100 °

1
(b) cosec 260 =Sin260° - - 1.02

1
(c) cosec 280 =sin280° = -1.02

(d)cot550 ° = = 5.67

~ tan550 °

4z 1

(e)cot 3~ = = 0.577

T
tan —
3
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1
cos2.4

fsec2.4= = -1.36

11z 1
(@ cosec—, = = -3.24
11z
sSin ——
10

(hysec& = =1.04

cos&
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Exercise A, Question 3

Question:

Find the exact value (in surd form where appropriate) of the following:
(a) cosec 90°

(b) cot 135°

(c) sec 180°

(d) sec 240°

(e) cosec 300°

@mcot ( —45° )

(g) Sec 60°

(hycosec ( —210° )
(i) sec 225°

. A

() cot
11z

(k) SEC ¢

() cosec ( —37” )

Solution:
1 1 :
@cosec90 ° =5-—--< =7 =1 (referto graphy¥ sind)
., 1 _ 1 1
(0)COt135° =irass = Twanass - -1 - 1
1 1
(c)secl80° =150 =_; = —1 (referto graphyt cos))

(d) 240° is in 3rd quadra
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1 1 1
o —_— — o —_— —
sec240 T cos240° ~ —cos60° __1 = -2
T2
o _ 1 1 _ 1 _ i
(e)c0sec300 * =G 3507 = _gneo° - ) = 73
-3
2
o v 1 _ 1 1
(Mmcot ( —45° ) Ttan( -45°) — -tand5° 1= 1

1
o —_
(g) SeC 60 - cos 60 o -

N |-

(h) — 210 ° is in 2nd quadrant

1 1
cosec ( —210° ) =gy —z10°) " sn30° -

() 225° is in 3rd quadrant

1 1

$ec225 :003225° = - cos45°
=I—|=_ﬁ

Y

4o . .
() 3 is in 3rd quadrant

o _ 1 _ 1 _ 1 _ 13
cot 3 = - - V3 T 3

47 T
tan — + tan —
3 3
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o

cnsec=‘—£‘= T .t 1 -2
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Exercise A, Question 4

Question:

(@) Copy and complete the table, showing values (to 2 decimal places)éiiosec

selected values af

& [0} a0 45° ol 70 =0° 85 05
secd l 1.41 576 1147

g 1007 1107 | 1200 | 135 1500 | 1807 | 210¢
secd 292 —1.41 —1.15

(b) Copy and complete the table, showing values (to 2 decimal places) of/dosec

selected values of

Pagel of 2

g 07| 200 | 300 | 45 | 607 [ 807 | 907 | 1007 | 1207 | 135 | 1507 | 160" | 1709
cosectd 1.41 l 1.15 | 1.41

g 1907 | 2007 | 2107 | 225 | 240° 2700 | 3007 | 315 | 3307 | 340° | 3507 | 390
cosecd —1.15 —2

(c) Copy and complete the table, showing values (to 2 decimal places)ddbcot

selected values af

@ | 90| 60 |-45| 30 | -100 | 100 | 30" | 45 | 60’
cotd | 0 | -0.58 1.73 1 | 0.58
e 90" | 120" | 135 | 150" | 170" | 210° | 225° | 240" | 270°
coté@ —1 .58
Solution:
(@) Change se@ into ___~and use your calculator.
g o 300 | 45 | 60 70° | 80" | BF 95°
secd | | 1.15 [ 141] 2 292 [ 576 1147 | —11.47
¢ | 100° | 110° | 120° | 135 | 150° | 180° | 2108
secd | -5.76 | 292 | —2 | -1.41 | -1.15| -1 | -1.15
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1
(b) Change cosegto - and use your calculator.

g 100 | 20° 30 45 | 60" 807 00" | 1007 | 120°
cosecd | 5.76 | 2.92 2 1.41 | 1.15 1.02 1 1.02 1.15
& 135° | 150° [ 160° |[170° | 190° | 200° | 210° | 225° | 240°
cosec? | 1.41 |2 2.92 576 | =576 | =292 | -2 —-1.41 | —1.15
& 270° | 3000 | 315 | 3307 | 3400 | 3500 | 390°
cosecd | —1 —1.15 | —-1.41 | =2 —292 | =576 |2
1
(c) Change cofl to ;- and use your calculator.

@ | 907 | —60° | =45 | 30" | —10° | 100 | 300 | 45 | 60°
cotd | 0 |[-058| 1 |[-1.73|-567 567173 1 |o058

8 | 90 | 120° | 135 | 150° | 170° | 210° | 225° | 240° | 270°
cotg | 0 |-058] -1 | 173 |-seT|173] 1 |os8] o

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Pagel of 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise B, Question 1

Question:

(a) Sketch, in the interval —540° < 6 < 540 °, the graphs of:
(i) sed (ii) cosed (iii) cotd

(b) Write down the range of
() secd (i) cose:d (iii) cold

Solution:

@)(i) ¥ = cosec ¢
| | e 5

s o
~450° -270°  -90°

540°
| I | 1 L L
90°  270°  450° 0

T
o

(ii) y=cosec
i ' . A H

L | | | | I L L
~180° 0 180°

.
-

|
540° 6

| i
~540°  —360°

i
360°

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Page2 of 2

(i | _ y=coté

)(i) (Note the gap intherange) sec< -1,se®@ > 1
(i) ( cosed also has a gap in the range) casec< - 1,cosed > 1
(i) cot @ takes all real values, i.e. ¢bE £.
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Exercise B, Question 2

Question:

(a) Sketch, on the same set of axes, in the intervakO 6 < 360 °, the
graphs of y= se@ andy = — cod.

(b) Explain how your graphs show ttse(d = — co<d has no solution
Solution:
(@) YV
y=sect
360° 6
v =-—cos ]
| y=sec 8

(b) You can see that the graphs of@aod — co® do not meet, so
sed® = — cos) has no solutions.
Algebraically, the solutions of sé= - cost

1
are those of ;7 = - cdb
This requirescos2 0 = — 1, which is not possible for reé.
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Exercise B, Question 3

Question:

(a) Sketch, on the same set of axes, in the intervakO 6 < 360 °, the
graphs of y= cotd andy = sin ).

(b) Deduce the number of solutions of the equatio® eosin 29 in the interval
0 < 6 < 36C°.

Solution:

(a) l:la" A : / }: = cot 0

(b) The curves meet at the maxima and minimg ofsin 29, and on th&-axis at
odd integer multiples of 90°.

Inthe interval 0 < 6 < 360 ° there are 6 intersections.

So there are 6 solutionscoid =sin20,is0 < 68 < 36(°.
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Exercise B, Question 4

Question:

(a) Sketch on separate axes, in the intervak0 ¢ < 360 °, the graphs of
y=tanfandy=cot (4 +90° ) .

(b) Hence, state a relationship betweend andcoi (6 +9C0° ) .

Solution:

@ ¥y y=tan f
0 90°  /180° 270° /360° O
VA
y = cot(f + 90°)
0 90°  180°\ 270° 360° 0

wyy=-cot (6 + 90 ° ) is areflection in the-éxis of y= tanéd, so cot (¢ + 90 ° )
= —tard
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Exercise B, Question 5

Question:

(a) Describe the relationships between the graphs of

(i) tan (9+ %)andtan@

@jycot ( —6) and cot ¢
( T )

+ =
(i) cosec L 0+ 7 ) and cosec ¢

. ( 7 )
(iv) Sec L 6 — 7 ) and sed®

(b) By considering the graphs of t ho+ Z ) ,cot ( —=0) , cosec g+ =
Ir 2 7T

\ ()

) and sec| 0 - 2 |, state which pairs of functions are equal.

\ J
Solution:

@) (i) The graph of tan, 6 + % is the same as that of tdrranslated byZ‘to

( )
\ J
the left.

i) The graph of cot ( ¥) is the same as that of apteflected in ther-axis.

(i) The graph of cose{ 0 + % ) Is the same as that of cogttranslated by

%to the left.

(iv) The graph of ser{ 0 - ”z ) Is the same as that of se¢translated byf; to

the right
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(b)

5% y =cot(f + ¥
2 2
- y= ccnt(—rf:i}
0 T 7 7
2

(reflect y= cotd in the yaxis)

tan (9+ %) =cot ( -60)
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“ t y=cosec(@+ %)

-
I 1 I 1 1 1 ] I >
n z 3m m S5z 3z Im 2 @
4 2 3 4 2 4

-1 =

& i y=sec(f— %]

1
| 1 I 1 L L ] | >
n oz 3 =m 5z 3z Tz 2m ¢
4 2 4 4 2 4

—1 =
( T _ ([, =)

coseck0+ ry —secke 4 )
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Exercise B, Question 6
Question:

Sketch on separate axes, inthe interval® 6 < 360 °, the graphs of:
(@y=secd

(b)y = — cosed

©y=1+sed

(dy =cosec (¢ —30° )

In each case show the coordinates of any maximum and minimum points,
any points at which the curve meets the ¢

Solution:

1
(a) A stretch ofy = sed in thed direction with scale factog

Minimum at (180°, 1)
Maxima at (90°, -1) and (270°, -1)

Va y=sec 20

E AT

0| 45° 90° 135° 180° 225° 270° 315° 360° 4
—1F | | | |

| | -
>

(90°, 1) 270°,-1)
(b) Reflection inf-axis ofy = cosed.

Minimum at (270°, 1)
Maximum at (90°-1)
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y = cosec 0/

L (270%, 1)
0 90° 180° 270° 360° 4

(9[}01 _IJ

(c) Translation oly = sed® by + 1 in they direction.

Maximum at (180°, 0)

Ya
y=1+secd
2
1800 L
o]  90° 270° 360° 0
5 s
(180°, 0)

(d) Translation ofy = cose® by 30° to the right.
Minimum at (120°, 1)
Maximum at (300°-1)
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Va
vy = cosec(f — 30°)
l -
(120°, 1)
: i ] ] »
0 30° 210°  300° 360° 0
=1k |
(0,-2)\
\ (300°, -1)
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Exercise B, Question 7

Question:

Write down the periods of the following functions. Give your answer in teri
7T.

(a)Secd
1
(b) cosec;@

(c) 2 cot
dsec( —8)
Solution:

(@) The period of se@ is 2z radians.

: : 1. L
y = secd is a stretch of = sed with scale factor; in thé direction.

21
So period of secBis 5.

(b) cosec thas a period of 2

1
cosecg@ IS a stretch of cosetin the ddirection with scale factor 2.

1
So period of coseG @ is 4x.

(c) cotd has a period at.

2 cotd is a stretch in thg direction by scale factor 2.
So the periodicity is not affected.

Period of 2 cot is .

(d) sech has a period of2
sec ( —0) is a reflection of se@ in y-axis, so periodicity is unchanged.
Period ofsec( — 6) is Zx.
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Exercise B, Question 8

Question:
(a) Sketch the graph ¢f=1 + 2 sedintheinterval « < 6 < 2

(b) Write down they-coordinate of points at which the gradient is zero.

. . 1 .
(c) Deduce the maximum and minimum valuem , and give the

smallest positive values 6 at which they occu

Solution:

@ J/ \/
I R
o
=1 . 7 3z 2n 5z 3m ¢

(b) They coordinates at stationary points are — 1 and 3.

.. 1 . : .
() Minimum value ofi1 T2 seq 'S where 1 + 2 sé@ds a maximum.

- . 1 1
So minimum value of 75— is-; = -1

It occurs wher® = = (see diagram) (1st +ve value)

, 1 , : -
Maximum value of, ;5 -5 iswhere 1 + 2 séis a minimum.

: 1 1
So maximum value of 5 o 1§
It occurs whetd = 2z (1st +ve value
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Exercise C, Question 1

Question:
Give solutions to these equations correct to 1 decimal place.

Rewrite the following as powers of séccosec ér cot &

(@)

sin® 6

(b) =
tarf 9

(€)

2 cog 0

1-sirf 0
sin? 6

(d)

sed
cod 0

(e)

0\ cosed ¢ cotd sed

2
tand

(9)

cose€ 0 tarf
(h) cosd

Solution:

,‘ 4 _ 2 _ (1 V3_
(b) tanee_tar?’e_zx \ tang ) =2 cof 0
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1 _ 1 (L Y,_1
(C)Zcogg_zx \COS@] —2888(9
1-sirf 6 co€ 0 . .
D52, = a2 (using Sif 0 + cos 6= 1)
1-sif o [ cosf o5
S0 o, = s ) = cof 4
sed 1 1 1 (1 Vs
= X = = = Se(,5 0
©) coé 0 cosd coé 0 cos 6 \ cosf )
_ 1 cost) 1 1
(f)\|cose§ 6 cotd secﬂ—% e X Sing X cos st o
1
= coseé 0
si? ¢
2 1 1
(g)mzzx—1:2 cot2 6
(tand) 5
coseé ftarf 9 1 sir? 6 1 (1 Yg_
(h) cosf - sz 0 X C052 ] X cosd k cosd ) - Seé 9
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Exercise C, Question 2

Question:

Give solutions to these equations correct to 1 decimal place.

Write down the value(s) of cotir each of the following equations:

@5 siNk =4 coxX

(b)ytanx = — 2
sinx COSX

(C)scosx ~ sinx

Solution:

@5 Silk =4 coX

54 CosX
d - sinx

(divide by sin x

5
= , =cotx (divide by 4)

(b)ytanx = — 2
1
d tanx ~ -2
1
= cotx= - >
sinx _ cosx
(©3 cosX ~ sinx

= 3 sirf x=co¥ x (multiply by sin xcos 3

cog x o .
=> 3= <7 x (divide by sif X)
[ cosx 5 _
= \ sinx ) 7 3

= cof x=3
= cotx= + V3
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Exercise C, Question 3

Question:
Give solutions to these equations correct to 1 decimal place.

Using the definitions o$ec, cosec, cot andtan simplify the following
expressions:

(a) Sin @ coté
(b) tand cot f
(c) tan &) cosec 2

(d) cosé sinf (cotd + tan §
(e) SiM X cosecx + COS X Secx

(f) SECA - SecA sir? A

(9) SeC X COP X + cotx cosecx sirt
Solution:
. ) cosd
(@) SInd cotd = sing x ——~ = cos
_ _1
(ptand cotd =tand x - =1
_ sin20 1 _ 1 _
©tand cosec? = 5 X Snym — coszo - S€C2

. _ ([ cost sing
d)ycosf sing (cotd +tand) = cosy sind \sine T cost )

=cog O+siF =1

. _ 1
(e) SIP X COSEXX + COS’ X SECX = Sit X X T — + COS X X

1

—< =i x+cos x=1
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(f) SeCcA — secA sin? A
=secA(1-sirf A) (factorise)

x co€ A (using sif A+ cos A=1)

COSA

= COSA
(@) sec X coS X + cotx cosex sin* x
Cosx 1
. X X

SINX SINX

x sirft x

1
= X COS X +
co€ x

= coS® X + sin? X cosx
= cosx ( cof X + sir? x)
=cosx  (sincecos? x + sin? x = 1)
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Exercise C, Question 4

Question:

Show that

(a)c0sd + sind tand = sed

(bycotéd + tand = cosed sed)

(c)cosed — sind = cosH cotd

d (1-cox) (1+sex) =sinx tanx

CcOoSsX 1 - sinx
e -
1 - sinx COSX

=2 seX

cosd sing

M 1+cotd  1+tand

Solution:

(@) L.H.S. = cosf + sinf tand
_ . sing
= cosf + sind oS0
_ coZ 0 + sir 4
- cosf

= Colse (using sif 6 + co 6=1)

= secd = R.H.S.

(b) L.H.S. = cotd + tanfd
cosd sing
sing + cost

cog 0 + sir? 0
sinf cosy

1
sinf cosy

1 1

sinéd X cost

= cosed sedd = R.H.S.

(c) L.H.S. = cosed - sind
1

= Sing - sing
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d) L.H.S. =

e)L.H.S. =

(f)

1-sirt 0
sind

cog 6
sing

cosd
sing

= cosf cotd = R.H.S.

= CcOosH x

(1-cosx) (1+sex)
=1 - COX + sexX — CosX sex
= sexX — COSX
1
COSX

— COX

1 - co€ x
COSX
Sin? x

COSsX

sinx
Ccosx

= Sinx x
= sinx tanx = R.H.S.

COSX 1 - sinx
N +
1 - sinx COSX

cod x + (1-sinx) 2
(1 - sinx) cosx

cod x + (1-2 SinX + sin? X)
(1 - sinx) cosx

2 -2 sinx
(1 - sinx) cosx
2 (1-sinx)

= (factorising)

(1 - sinx) cosx
2
COSX

=2 sex=R.H.S.

PhysicsAndMathsTutor.com
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cosfé
l+cotd

cosfd

1
] i
tané&

cosd
tand—1

tan &
cosftand

l+tané

cos @ x 509

(]
l4tané
siné@
|+tan#

R.H.S
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Exercise C, Question 5

Question:

Solve, for values of in the interval 0 < # < 360 °, the following
equations. Give your answers to 3 significant figures where necessary.

@sed= V2
(b)cosed® = — 3
5 coth= -2
(d)cosed = 2

©3se€ 0-4=0
M5 cos =3 cotd

@cot #—8 tand = 0

(h)2 sin@ = cosed

Solution:

@) sed = 2
1
= cost :\/2

1
= cos¥= T,

Calculator value i =45 °

costis +ve = 0 in 1st and 4th quadrants

Solutions are 45°, 315°

(bycosed = - 3
1
= -3

= sing

1

= sinf= - 3

Calculator value is — 19.5°
sinfis-ve = 4#isin 3rd and 4th quadrants
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19.5° 19.5°

O ©

Solutions are 199°, 341° (3 s.f.)

(b5 coth= -2
2
= cotd= - 5
5
= tanfd = - >

Calculator value is — 68.2 °
tandis -ve = @isin 2nd and 4th quadrants

(s) A

68.2°

68.2°
T O

Solutions are 112°, 292° (3 s.f.)

(d)cosed = 2
1
= G =2
_ 1
= SInfd = >

sinfis+ve = @isin 1lstand 2nd quadrants
Solutions are 30°, 150°

©3 se 0=4

PhysicsAndMathsTutor.com
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= sed 0=

= cof 0=

Alw wlib

V3
= CcoY= = Y

V3.
Calculator value for cas= — Is 30°

As cos s *,6is in all four quadrants
Solutions are 30°, 150°, 210°, 330°

M5 cosf =3 cotd
= bco¥=3

cosf
sing

Note Do not cancel cog on each side. Multiply through by sin
= 5 co¥ sind =3 coy

= 5 co9 sind-3 co¥=0
= cos#(5sind-3) =0  (factorise)

3
So co® = 0 or sind = =
Solutions are (90°, 270°), (36.9°, 143°) = 36.9°, 90°, 143°, 270°.

@cot #—8 tand = 0
-8 tav=0

=
tar? 0

= 1-8ta? =0
= 8tar 6=1

1
=> tar 0= 3

N -

= tanf =

tandis +ve = {@isin 1lstand 3rd quadrants

Calculator value is 26.6°
Solutions are 26.6° and (180 ° +26.6° ) =26.6° and 207 ° (3 s.f.).

(hy2 sind = cosed®

_ 1
= 2 slngd= <ind
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1
= sSiP 6= >

_ 1
= Sing= =+ e

o 1 .
Calculator value for sin 1 v21S 45°

Solution are in all four quadrants
Solutions are 45°, 135°, 225°, 3.
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Exercise C, Question 6

Question:

Solve, for values ob in the interval —180° < 6 < 180°,the
following equations:

(a) cosed =1

(bysecd = - 3

(c) cotd = 3.45

@2 coseé 6 -3 cosed =0
(e) Sed® = 2 cod

(fH 3 cotd =2 sind
(g)cosec? =4

M2 cot? §-cold-5=0

Solution:
(a) cosed =1
= singd=1
= #=90°
J: A
vy = sinf}
| -
] 1 | -
—-180° -90° 90° 180° ¢
_1 -
(byseld = — 3
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1
= cos@z—g

1 (1)

Calculator value for cos LT3 is 109° (3 s.f.)

cosfis-ve = {@isin2nd and 3rd quadrants

@ A

71°

B ”
71° J
(1) c

Solutions are 109° and - 109 °
[If you are not using the quadrant diagram, answer in this case would bé cos

| - 3 land -360° +co5 1 LT3 . See key point on page 84.]
\ )

(c) cotd = 3.45
1
= =345

tand

1
= tanf = 345 = 0.28985...

Calculator value for tan 1 ( 0.28985... ) is 16.16°
tandis +ve = {@isin 1lstand 3rd quadrants

s | ®

16.2°

16.2°

@ | e

Solutions are16.z° , —18(° +16.z° =16.2°, —164° (3s.f.
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)2 coseé -3 cosed =0
= cose® (2 cose®-3) =0  (factorise)

N w

= cosed = 0 or coseé =
. 2 .
= sind = 3 cosed = 0 has no solutions

. 2,
Calculator value for sin 1 31 41.8°

@is in 1st and 2nd quadrants
Solutions are 41.8°, (180 -41.8) ° =41.8° , 138° (3s.f)

(e) Sed® = 2 cod
=2 co9y

= cost

1
= cof 0= 3

1
= CcoY= = 12

_ 1 .
Calculator value for cos?! J21S 45°

@ is in all quadrants, but remember that —180% 6 < 180°
Solutionsare +45°, +135°

(fH 3 cotd =2 sind

cosd .

= 3 Sing =2 Siny

= 3 co=2 sirf 6

= 3co¥=2(1-cof ) (usesih O+cos H=1)

= 2cofH+3co-2=0

= (2co¥-1) (co¥+2) =0

1
= C0Y = Eorcosﬁ: -2
1

As co¥) = — 2 has no solutions, cs -

2
Solutions are £ 60 °

(gycosec? =4
1
= sinY = 2
Rememberthe -18C° < 6 < 18C°
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So-36C° < 20 < 36C°
1
Calculator solution for@is sin~ ! 7 =14.48 °

sin20is+ve = 260isin 1st and 2nd quadrants

20= -194.48°, — 34552 °,14.48°, 165.52 °
§= —97.2°, —172.8°,7.24°,82.76° = —173°, —97.2°,7.24°, 82.8°
(3s.f)

M2 cof 6 —cotd —5=0
As this quadratic in cal does not factorise, use the quadratic formula

_ —b=x\b?-4ac
cotd = 2

1
(You could change cdtto - and work with the quadratic

5 tarf 6 + tand — 2 = 0)

1+\41

So cot) = 2 = " 1.3507... or 1.8507

Sotard = - 0.7403... or 0.5403 ...
The calculator value for t&h= — 0.7403... 199 = — 36.51°

(s) |
\

36.5°

6.5°

T | ©
Solution are — 36.£°, +14Z° (3 s.f)
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The calculator value fctar@ = 0.5403..i1s9 = 28.3¢ °

s | ®

28.4°

28.45

(1) C

Solution are 28.4°, ( —180+28.4) °
Total set of solutions i —15z°, —36.£°,28.4°, 143° (3 s.
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Exercise C, Question 7

Question:

Solve the following equations for values®ftn the interval 0 < 6 < 2x.
Give your answers in terms of

@sed= -1
bycotd = — 3

213

1y
(c)cosec; 0 = —

T 37
dysedd = V2 tand (9;& 5. 0% 7)
Solution:
@sed= -1
= cosf= -1

= 6O=x (referto graph oy = cost)

wycotd = — V3

1
= tand= - 3

S T 1)

Calculator solution is - | Yyou should know that tan 73 )

T, . .
— Glsnotin the interval

A

>

a5

T ©
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, z z _ o 1z
Solution arer — 6,27r— 5= 6 6

1 23
(c) cosecg@z S
1 3 V3
= sin30=373= "5
Rememberthat0< 6 < 2r
1
so0 < 30 < =
First solution for sin;0 = —~is50= 3
z 7
25 C
i, _ = 2z
So50= 3,73
2t 4rn
= 0= ?’?
d)sedd = V2 tand
1 _ sind
= cos) 20050
> 1=+2sind (cosH#0)
1

= sind = B

. T 3r
Solutions are; 5,
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Exercise C, Question 8

Question:

In the diagram AB = 6 cm is the diameter of the circle Bhds the tangent to
the circle aB. The chordAC is extended to meet this tangenDaénd

« DAB = 0.

(a) Show that CD =6 ( set— cost ) .
(b) Given that CD = 16 cm, calculate the length of the clAgd
T

6 cm

Solution:

(a) In right-angled triangl&BD
AB

AD — COst

= AD= 5 =6 sed
In right-angled triangl&CB
AC _
Ag — COSU
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= AC=6 co¥
DC=AD-AC=6 sed -6 cod)=6 (sed — cost)

T

6 cm

(by As 16 =6 sed - 6 coy
- 3 co9

d 8 = cosf

> 8 co®¥=3-3 co€ 6
= 3cofH+8 col-3=0
= (3co¥-1) (co¥+3) =0

1
= Ccos=73 ascog# -3
1
From (a) AC=6 co8=6x 3 =2cm
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Exercise D, Question 1

Question:

Simplify each of the following expressions:
1
(@l + tarf 59

) (sedd—-1) (se®+1)
©tarf 0 (cose€ 0 —1)
@ (seé 6-1) cotd
© (coseé 6 -cot 0) 2
(f)2—tan2 0+ sec 0

tand sed
1+tarf 6

(9)

t (1-sirf ) (1+tarf 6)

0 cose® cotd
i —
1+ cof 0

0 (se¢ 6-2 se 0 tar? 0 +tar* 0)

K4 cose? 20 + 4 cose? 20 cot® 20

Solution:

1
() Use 1 + taf 0 = se¢ 6 with 0 replaced witiT; 6.

1 1
1 + tarf (59} = sed (59}

) (sedd—-1) (sedd+1) (multiply out)
=se€ 9-1
= (1+tar? 9) -1
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= taré 0

©tarf 0 (cose€ 6-1)
=tarf O] (1+cof 0) - 1]
=tar? 6 cot® ¢

1
= tar? 0 x
a taré 0
=1

@ (seé 6-1) cotd

= tar? 6 cotd
1
=tarf 0 x —

tand

= tané

© (coseé 6 -cot 0) 2

=[(1+cof §) —cof 0] 2

12
1

®2 —tarf 0 +sec 0
=2-tarf 0+ (1+tarf 0)

=2—tarf 6+ 1+tarf 6
=3

tand sed
g
1+tarf 6
_ tanf sed

T se@y
_ tand
- sed

= tand cosd
_ sind
- cosd
= sing

X CoY

Mt (1-sirf 0) (L+tarf 0)
= co? 9 x se@ @
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1
cog ¢

= cog 0 x
=1

_ cosed cotd
i —
1+ cof 0

_ cose@ cotd

cose€ ¢

cosed x coty

sin@ cosd
1 X sing@
= cos¥

ised -2 se€ 6 tarf 0+ tan’* 0
= (sed §-tarf 0) 2 (factorise)
[ (L+tarf 6) —tarf 0] 2
12
1

k4 coseé 20 + 4 coseé 20 cot? 20
=4 coseé 26 (1 +cotf 20)
= 4 coseé 20 cosel 20
= 4 cose? 20

© Pearson Education Ltd 2C
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Exercise D, Question 2

Question:

Given that cosec= , Wherek > 1, find, in terms ok, possible values of

cosex
COtXx.

Solution:

k
cosex

coseX =

coseé x =K
1+ cof x=K
co? x=k-1

cotx = i\lk—l

© Pearson Education Ltd 2C
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Exercise D, Question 3

Question:

Given that coff = - V 3, and that 90 ° € < 180 °, find the exact value of
(@) Sind

(b) COSH

Solution:

@coth= — V3 90° <H<180°
> 1+cot #=1+3=4

= cosef =4

1
= st 0= 3

1
= sing= 7  (asfisin 2nd quadrant, sifiis +ve)

(b) Using sirf 6 + cog 6=1
= cofLfH=1-sif H=1-

N lw

L

V3
= cos¥= - —5~ (asfisin 2nd quadrant, cagsis —ve)

© Pearson Education Ltd 2C
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Exercise D, Question 4

Question:
Given that ta = %, and that 180 °© € < 270 °, find the exact value of

(a) Sectd
(b) COSH

(c) Sind

Solution:

N lw

tand = 180 ° <6< 270°

3
Draw right-angled triangle where td 7

-

4

Using Pythagoras' theorems= 5
4 _ 3
So cog) = zandsi =
As @ is in 3rd quadrant, both sthand cos ére —ve.
3 4
Sosi= - Z,co¥= - ¢

57 5
1 5
(a)SeG9: cosy -~ Z
4
(bycosh = — ¢
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3

(csind= - ¢
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Exercise D, Question 5

Question:
: 24 . .
Given that co8 = -, and that is a reflex angle, find the exact value of
(a) tand
(b) cosecH
Solution:

24
cosd = 25 0 reflex

As cosd is +ve and reflex, 4 is in the 4th quadrant.

24
Use right-angled triangle where @bs 7.

25
X
@
24
Using Pythagoras' theorem,
257 = X2 + 247
> Xx=28-24 =49
= X=7

7 7
So tary = S and sig = -
As 0 is in 4th quadrant,

_ _ L
@tanfd = - 7,

_ 1 1 _ 2
(bycose® = S o = ~ — = -
25
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Exercise D, Question 6

Question:

Prove the following identities:

@sel 0-tarft 6= 0 +tar? 0
(b)coseé X — sin? x = cot? X + co X
©seé A(co A-cof A) =cof A
1l-cof 0= (se 6-1) (1-sirf0)

1-tarf A

=1-2 sirf A
1+ tar? A

(e)

" se O+ coseé 0= O cosef 0
(g)cosed sec® A = cosedA + tanA secA

) (se@—sind) (sew+sind) =tar? 6+ co 0

Solution:

@L.H.S. =sec 9 -tarf* 9

= (sec §—tarf §) (se€ f+tarf §)  (difference of two
squares)

= (1) (se€ O+tarf 0)  (as
1+tarf f=se® § = sed O-tarf 0=1)

=se@ §+tarf 6= R.H.S.

) L.H.S. = cose@ x - sin? x
= (1+cof x) - (1-co¥ x)
=1+ cof x— 1+ coZ x
= cot? x + co€ x= R.H.S.

©L.H.S. =se? A(co? A-co? A)
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_ 1 [ cog A _ \
_C052A\sin2A COSZA)
1

= -1

sir? A
=cose€ A-1 (usel +cct 6 =coseé 6)
=1+cof A-1
=co? A= R.H.S.

HRHS.= (se@ 6-1) (1-sirf 0)
=tar? O xcod 6 (use 1l +taf 0= 6and
cog 6 + sin? 9= 1)
sir? 6
cos 6

x coZ 0

=3sn? ¢
=1-cof §= L.H.S.

LHS. = 1-tarf A
@LHS = ar A
_1-taf A
T =@ A
1
= 1-tarf A
se@A( @ )
_ [, sif A
—coszAkl oA )
= cog A-sir? A

= (1-sif A) —-sir? A
=1-2 Sln2 A= R.HS.

® R.H.S. =sec 6 cosel 0
=se 6 (1+cot )
cog 6
X
cog 6 sin? 0
1

sir? 6
=se® 9+ coseé H= L.H.S.

=sed 4+

=sed 4+

@ L.H.S. = coselA se@ A
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= cosed (1 + tarf A)

= COSe®d +

= COSed +

= COSe®d +

1 sire A

SinA X COSZA
sinA

cog A

SinA 1

COSA X COSA

= coSse®d + tanA secA= R.H.S.

) L.H.S. = (sed -sind) (sed + sinb)
=se@ 0 - sin? 0
= (1+taf ) - (1-co¥ 0)
=1+tarf 0-1+co$ ¢
=tar? 0 + co? = R.H.S

© Pearson Education Ltd 2C
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Exercise D, Question 7
Question:

Given that 3 taf 6 + 4 se@ 0 =5, and that s obtuse, find the exact value
sindg.

Solution:

3tarf 0+4 se€ 6=5
> 3tafO+4(1+taf o) =5

> 3taff+4+4taf h=5
> TJtafo=1

1
= tarf 4= 7

> cot =7
= cose€ H-1=7
= cose€ =8

1
=  Sirf 0= 3
As 6 is obtuse (2nd quadrant), so 8irs +ve.
1 1 V2

Sosi=\3=7375 =",

© Pearson Education Ltd 2C
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Exercise D, Question 8

Question:

Pagel of 6

Giving answers to 3 significant figures where necessary, solve the following

equations in the given intervals:

@se€ =3 tan,0 < 6 < 360°

btat -2 se®d+1=0, -r < 0 < =«
©coseé H+1=3 coth, —180° < H < 180°

@cotd=1-cose€ 6,0 < 6 < 2

©3 sec§9=2tan7- %9,0 < 0 < 360°

M (sedd-cosfd) 2=tand-sik 6,0 < 0 < =«
@tar? 20=sec®-1,0 < 6§ < 180°

mse@ - (1+ V3)tard+ V3=1,0 < 6 <
Solution:

@se€ =3 tand 0 < O < 360°
= 1+tarf =3 tand

> taf f-3 tand+1=0

3+ V5 _ _
tand = — (equation does not factorise).

3+ 5
For tand =

> calculator value is 69.1°

PhysicsAndMathsTutor.com
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s /@

69.1°

69.1¢
@] e

Solutions are 69.1°, 249°

3-+5 .
For tary = > calculator value is 20.9°
s ()
20.9°
20.9°

(1) c

Solutions are 20.9°, 201°
Set of solutions: 20.9°, 69.1°, 201°, 249° (3 s.f.)

btat -2 se®d+1=0 -7 < 6 < =«
> (seé h#-1) -2sed+1=0
sed 0 -2 sed=0

=

= sed(sed¥-2) =0

= sed=2 (as sed cannot be 0)
1

= cosf= 3

- 0= 55
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| @

oA

T

©cose€ §+1=3 coty -180°
> (l+cof #) +1=3 co¥

> col H-3coth+2=0
= (cotd-1) (coth—2) =0
= cotd=1orco)=2

1
= tanfd =1 ortard = >

s | ®
%

(1) c

tand=1 = 6= -135°,45°

1

tand= 7 = 0= -153°,26.6°

IA

6 < 180°

@coth=1-coseéd 0 < 6O < 2x
= cotd=1- (1+cof @)
= cotd= - cot 0
= cof f+cotd=0
= cotd(cotd+1) =0
= cotd=0o0rco= -1
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T 3z
For cotd = O refer to graph:0 = 3,
Forcoty= - 1,tand= -1

O |
14
4
fid
4
T ©
_ 3 I
ek 3E 3o Im
Set of solutionss, 5, 5 7,

1 1
@3 sec;0=2tarf 36 0 < 6 < 360°
)

Paged of 6

1 1
= 3 sec,0=2 (se@ 20-1 (use 1 + tafi A = sec® A with

1
A= 30)

1 1
= 2se€ ;0-3secy0-2=0

( 1 A 1 Vo
= \25e029+1j \secze—zj =0
1 1 1
= secEH: - Eorsecgezz
1
Only sec7;0 =2 appliesasséc < -lorsed > 1
1 1
= C€0S30= 73

AsO <= 6 < 360°
1
so0 <= 30 < 180°

Calculator value is 60°
This is the only value in the interv
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1
S0560=60°

= #=120°
® (sedd-cosfd) 2=tand-sif & 0 < O < =

= sel -2 sed cosd + cof O =tand — siré 6
(

= se€ #-2+cof §=tand - sir 6 | Sed cosf =
xcosl=1 )
cosd - j

= (l+tarf 0) -2+ (cof O+sin? §) =tand
> 1+tarf 6-2+1=tard
= tarf §-tand=0
= tand(tand-1) =0
= tand=0ortar =1
tand=0 = 6=0,=n

tand=1 = 0= %

T

Set of solutions: O,4 T

@tarf 20=sec¥-1 0 <
= se€20-1=sec?-1
= se€ 20-sec?=0
= secd(secd-1) =0
= secd = 0 (not possible) or sedz= 1

= cosd=1 O < 20 < 360°
Refer to graph oy = cost

= 20=0°,360°

= #=0°,180°

& < 180°

mse §— (1+ V3)tand+ V3=1 0 < 6 < 2«
> (1+tafd) - (1+V3) taw+ V3=1

> tarf - (1+ V3)tand+ V3=0
= (tand- V3) (tan¥-1) =0

PhysicsAndMathsTutor.com
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=> tand= Y3ortaw=1

T

7]

[£)

(1) c

First answerd) for tand = 3 is%

) ; T 4
Second solution is + 3= 3

First answer for tafi= 1 is%

ST
4

NS

Second solution is +

71'571'4_7‘[

: Tz o
Set of solutions: ;3 7, 3

© Pearson Education Ltd 2C
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Exercise D, Question 9

Question:
Given that tafl k = 2 sed,

) find the value of sek.

(b) deduce that cds= V2 -1

© hence solve, inthe interval 0< k < 360 °,taf k=2 sed, giving your
answers to 1 decimal pla

Solution:

@tarf k=2 sedk

= (se@k—l):ZSe(k

> se@k-2sek-1=0
2+ 8 2+2V2

> sek= —, =T, =1%12
As seck has no values between —1and 1
sek=1+ V2
1 v2-1 V2-1

®)COK= 7775 = (13 v2) (V2-1) = 2.1 - V2-1

(c) Solutions of taf k = 2 sek,0 < k < 360°
are solutions of cds= V2 -1
Calculator solution is 65.5°

> k=655°,360° - 655° =65.5°,294.5° (1d.p.)

O

63.5°
65.5°

T \©

© Pearson Education Ltd 2C
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Exercise D, Question 10

Question:
Given thata = 4 sex, b = cosx andc = cotx,

(a) express lin terms ofa

16
a?-16

(b) show that? =

Solution:

(@ Asa =4 seX

Q

= SexX= 7,

= COX =

|~ b

Ascox=b

o |n

= b=

(b) C = COtX
= ¢2=cof x

1

= —Z:tar?x
C

= %zse@ x—1 (usel+tah x=sec® X)
C

2
= -1 ( sex = % )
= 16 =a%c? - 162 (multiply by 1622
> c?(a®-16) =16

16
> 2=
aZ- 16

© Pearson Education Ltd 2C
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Exercise D, Question 11

Question:

Given thatx = sed + tand,

(a) Show that)% = sef — tané.

(b) Hence expres>&2 + L4 2 in terms of @in its simplest form.

X2

Solution:

(a) X = sed + tand
1
sed + tand

1_
. =
sed — tand

(sed +tand) (sed - tand)

_ sed —tand
se@ 0 -tar? 0

=se®-tand (asl+tak 0=se 6 = sed H-tarf O=1)

1
b)X + T =sed + tand + sed — tand = 2 sed

= (x+xl)2:4se@9

1 1
= X2+ 2X X = =4 seé 6
X

> 2+ S +2=4sek ¢
X

© Pearson Education Ltd 2C
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Exercise D, Question 12

Question:
Given that 2 sec 6 - tar? 6 = p show that coséc = 2—,p# 2.
p-2

Solution:

2 sed §—tarf O=p
= 2(l+taf 0) —tarf 6=p

= 2+2tarf O-tarf O=p
> tarf f=p-2

I S _ 1)

= cof 0= -2 | o= g
1 “2) +1 _1
cosel 0 =1 + cot 0=1+ =5 = (pp_)2+ :2_2

© Pearson Education Ltd 2C
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Exercise E, Question 1

Question:

Without using a calculator, work out, giving your answer in terms thfe value
of:

(a)arccos O
(b) arcsin(1)

)arctan ( — 1)

(d)arcsin ( —g )
() arccos( —% }
(f) arctan ( - % }

T

(g)arcsin ( sing

N—

)

. ([ .2z
(h)arcsmk sm?)
Solution:

(@ arccos Oisthe anglein0 < a < =« forwhichcos =0

NS

Refertographoy=cos) = a=

T
So arccos 0 =75

(b) arcsin 1 is the angkein —% < a < %forwhich sim=1

Refer to graph oy =sind = a= %
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. T
Soarcsin 1 =7

(carctan ( — 1) isthe angtein - % <a< %for which tarm = - 1

Soarctan( -1) = —%

K

.

1 T T
(d)arcsin( —5) is the anglein - 5 < a < 7 forwhich
_ 1
sina = - 3

1 T
Soarcsin( —5) = %

%
A

)
Iy
©

1
(e)arccos( —3) Istheanglein 0 < «a < =« forwhichcos = -
1
V2
1 37
So arccos( ~2 ) =

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2 Page3 of 4

©

1 T T 1
(f) arctan ( -3 ) is the anglein - 5 <a < Sforwhichtam = - 73
1 T
So arctan( e ) = —5
A

(T, . T n .
(g)arcsm\ smgj isthe anglein — 5 < o < 7 forwhich
. . T
Sina = sin 3

AN A T
So arcsmk smgj =3

2 T T
(h)arcsin( sin?} is the anglein — 5 < a < 7 forwhich

2
) . 27
Sina = sin
(2 ) 7
Soarcsmk 5'”_3} =3
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Exercise E, Question 2

Question:

Find the value of:

N -
S TN
|
N -
N

(@) arcsin( ) + arcsin

1

)
2 )

(b) arccos ( % ) — arcco{

c)arctar (1) —arctar( — 1)

Solution:

1 T T
) % %)

(1) :
@arcsin| 3 ) +arcsin

2z _

(b) arccos( g ) — arcco{ —% ) -_-’;—

(arctan (1) —-arctan( —1) % —( —%)

© Pearson Education Ltd 2C
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Exercise E, Question 3

Question:

Without using a calculator, work out the values of:

(a) SiN ( arcsin% }
(b) Sin [ arcsin( —%) }

ctan[arctan ( — 1) ]

(d) cos(arccos |
Solution:

( 1)

@sin | arcsin;

NS
IN
R
IN

NS

.1 : 1
arcsin 5 =o Where sim = 21 T

1oz
Soarcsin 5 =%

. .1
= sin | aresin;

\ . T 1
J
(b) SIN [ arcsin( —%) }

(

: 1y _ 1 T
arcsm\ ~2 ) —ocwheresmx——z,—2 < a

([ _1) _

So arcsin\ 2 ) = —%
[ (1
= sin ] arcsm\ -3

ctan[arctan ( —1) ]

actan( - 1) =awheretam= -1, -5 <a< 7

PhysicsAndMathsTutor.com
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Soarctan( -1) = —%

= tan[arctan( - 1) ] :tan( —%) = -1

(d) cos(arccos 0)
arccos 0 =awherecog=0,0 < a < =&

T
So arccos 0 =7
T
= cos (arccos 0) =cog =0

© Pearson Education Ltd 2C
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Exercise E, Question 4

Question:

Without using a calculator, work out the exact values of:

(a) SiN [ arccos( % } }
(b)COS[ arcsin( —%) }
(c) tan [ arccos( —%) }

@ sec [ arctan (¥ 3) ]

(eycosec[arcsin( —1) ]

(f Sin [ 2 arcsin( %} }
Solution:

(a) SIN ( arccosg )

arccos % :%

. T V3

sing =

(b)COS[ arcsin( —%) }
arcsin( —%) = —%
CoS ( —% ) = + %

PhysicsAndMathsTutor.com
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s | ®
%
T ©
(c) tan [ arccos( —% )
[ _ 22
arccos k - 2 )

S | ®

N\
\

( N2\ 3
So arccosk 2 ) T4
3 _

() sec (arctany 3)

arctany 3= =  (the angle whose tan i¢ 3)

3

r _ —
Secy = =

(eycosec [arcsin ( — 1) ]

acsin( —1) =awheresim= -1, -

PhysicsAndMathsTutor.com
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Soarcsin( —-1) = —%

= cosec[arcsin( -1) ] =——— =7 =-1

sin (

(N2 ]
.2 ) ]

(f Sin [ 2 arcsing —~

. V2 T
arcsin —~ =7

] (N2 ] o
SosmL 2arcsm\ 2 ) | —sm2—1

© Pearson Education Ltd 2C
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Exercise E, Question 5

Question:

Given that arcsirk = a, where 0 <k < 1 ande is in radians, write down, in
terms ofa, the first two positive values « satisfying the equaticsinx = k.

Solution:

As Kk is positive, the first two positive solutions of gir k are
arcsink andz — arcsin k

l.e.a andzr — o

(Try a few examples, taking specific valuesk).

© Pearson Education Ltd 2C
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Exercise E, Question 6

Question:
Given thatx satisfies arcsirx = k, where 0 <k < 1,

(a) State the range of possible valuex of

(b) express, in terms of
(i) cos k  (ii) tan k

Given, instead, that —% k<O,

(c) how, if at all, would it affect your answers to (

Solution:

.. . T T .
(@ arcsinxisthe angle:in — 5 < a < 7 such thatsin =X

In this case = sink where 0 <k < %

As sin is an increasing function
- - 7[
sin0 <x<sin 7

.e.0<x<1

) () cosk = +\|1 - sir? k= +£\1-x?
kis in the 1st quadrant = cosk> 0

So cok = \1 - x?

. sink X
(i) tank = o =

1-x2

c)kis now in the 4th quadrant, where ¢os positive.
So the value of cck remains the same and there is no change 1k.

© Pearson Education Ltd 2C
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Exercise E, Question 7

Question:

The function f is defined as fx — arcsinx, -1 < x < 1, andthe
function gis suchthatgxY) =f(2x) .

(a) Sketch the graph of=f ( x) and state the range of f.
(b) Sketch the graph of=g (x) .
c) Definegintheformgx— ... and give the domain of g.

1 1

d) Defineg ™ ~in the formg ~

X —
Solution:

(a) y = arcsin x

bl =

=

3=

Range: —% < f(x) < %

(b) Using the transformation work, the graphyct f ( 2x) is the graph of = f

1
( x) stretched in th& direction by scale factay

y=9g(x)

PhysicsAndMathsTutor.com
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‘},’lh
7|
2
] 1 >
- 1
2 2
_z|
2
. - i 1
©g:X—acsin X, -5 < X <3
(d) Lety = arcsin X
= 22X =siny
_ 1
= X= 3 siny
Sog-1: 1 LI < =
0g ":Xx— 7 sinx, -5 < X < 3

© Pearson Education Ltd 2C
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Exercise E, Question 8
Question:
(a) Sketch the graph of= secx, with the restricted domain

T
OSXSn,X;éE.

(b) Given that arcsexis the inverse functionofsec0 < x < =n, X#

%, sketch the graph gf= arcsecx and state the range of arcsec

Solution:
(@) Y = sex

1 A
w

L

3|
=
-

(b) Reflect the above graph in the lipe x
y=arcse x, x < -1, x > 1

PhysicsAndMathsTutor.com
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Y

T
Range: 0 < arcsecx < m, arcsecx# -
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Exercise F, Question 1

Question:

Pagel of 1

Solve tarx = 2 cotx, inthe interval —180° < x < 90 °. Give any

nor-exact answers to 1 decimal ple

Solution:
tanx=2 cotx, —180° < X 90 °

2

= fanx = tanx

IA

=  tarf x=2

= tanx= * V2
Calculator value for taxn= + V2 is 54.7°

Solutions are required in the 1st, 3rd and 4th quadrants.
Solution set — 125.2°, —=54.7°, +54.7°

© Pearson Education Ltd 2C
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Exercise F, Question 2

Question:

Given thalp = 2 se(d andq =4 co<6, expressp in terms oiqg.

Solution:
=2 sed @=L
p=2 se =  sed = 7
q
q=4 co¥y = cosl= 7
_ 1 p_ 1 _ 4 _ 8
sedd = g = 2_?_q > p=
2

© Pearson Education Ltd 2C
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Exercise F, Question 3

Question:

Given thaip = sind andq = 4 col6, show thap?g? = 16 (1 - p?) .
Solution:

=

_ 1
p=singd = b = sno = cosed

g=4 cot¥y = cotd qz

Using 1 + cof 6 = cose€ 6
? 1 .
> 1+ 5= " (multiply by 12
= 16p® + p°g? = 16
> p’°=16-16°=16 (1 -p°)

© Pearson Education Ltd 2C
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Exercise F, Question 4

Question:
Give any non-exact answers to 1 decimal place.

(@) Solve, in the interval 0 € < 180 °,
(i) cosed = 2 cotf

(i) 2 cot? 6 =7 cosed - 8

(b) Solve, inthe interval 0 < 6 < 360°,
()sec (2 -15° ) =cosecl35°
(i) se 6 + tand = 3

(c) Solve, inthe interval 0 < x < 2,

(i) cosec (x+ %) = -2
(i) se? x = 3
Solution:
(@) (i) cose® =2 coth, 0 <#< 180 °
1 _ 2 coy
= sind ~  sind
= 2co¥=1

1
= Cco¥Y = >

= 0=60°

(i) 2 cot? =7 cose® - 8,0<6< 180 °
= 2 (coseé §-1) =7 cosed - 8
= 2 cose€ § -7 cosed+6=0
= (2 cose®d-3) (cose®—-2) =0

3
= Cosed = Sor cosed = 2

1

, 2 .1
So sing = 3orsm@- >
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ORRO

X L)

Solutions are® and (180 -« ) ° wherea is the calculator value.
Solutions set: 41.8°, 138.2°, 30°, 150°
l.e. 30°, 41.8°, 138.2°, 150°

w)y(i)sec (&P —-15°) =cosecl35° ,0< O < 360°

1 V2
= €0s(D-15°) = oc1sse —SIN135° =7~
V2
Solvecos (2-15° ) =, -16° < 20-15° < 705°

The calculator value is cost ( 3 ) =45°
)

Cos is positive, so (2-15°
s | ()

45°
45°

T 1 (©
So (H-15° ) = 45° 315°, 405°, 675°

= 20 = 60°, 330°, 420°, 690°
= 6= 30° 165°, 210°, 345°

is in the 1st and 4th quadrants.

(i) se #+tand=3,0 < H# < 360°
= 1l+tarf O+tand=3

> taf O+tand-2=0
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= (tanf-1) (tand+2) =0

= tand=1lortand= -2

tand=1 = 6=45°,180° +45°,i.e.45° 225°

tand= -2 = 6H=180° + ( -634) ° ,360° + ( —63.4°) ,ie.
116.6°, 296.6°

. ( z ) = — 4
(c)(I)COSGCkX+ 15 ) = 2,0 < x < 2x
1
= sin(x+%) = -3
o1 (LY _ oz
Calculator value is sin L V2 ) = 4
sin (x+ %) IS negative, sox + %is in 3rd and 4th quadrants.
S A
x L.
4 4
r _ 5 Iz
SOX+ 5= 4.
_ 5_7r L 7_7r T 57— 4r 105t — 4rx _717[ 101z
= X= 4 T 154 T1587 60 ' 60 — 60 ' 60
.. 4
(i)se x= 3,0 < x < 2¢

V3. &
Calculator value for cos= + 5 is7g

As cosx is +, xis in all four quadrant
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- v & z z T _ & 5
Solutions set:x= ¢, 7—- 5.7+ 5., 21— 5 = 5.
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Exercise F, Question 5

Question:

Given that 5 six cosy + 4 cosx siny = 0, and that cot = 2, find the value of
coty.

Solution:
5 sinx cosy + 4 cox siny=0

5 sinx cosy 4 cox siny
sinx siny + sinx siny

N =0 (divide by sirx siny)

5 cosy 4 cosx
siny + sinx

So5 coy+4 cotx=0

As cotx = 2
Scoty+8=0
Scoty= -8
8
coty= - ¢
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Exercise F, Question 6

Question:
Show that:
@ (tand + cotfd) (sind + cosf) = sed + cosed

(b) cosex — Secz X

cosex — sinx

) (1-sinx) (1+cosex) = cosx cotx

cotx COSX

d) cosex — 1 - 1 + sinx =2 tanx

(e) ! + : =2 sed tand

cosed -1 cosed + 1

(sed —tand) (sed +tand)
1+tarf 0

() = cos 0

Solution:

@ L.H.S. = (tand + cotd ) ( sind + cosv)
( sind cosd ]
\ cost T sino ) ( sind + cosv )

( si? §+cos 0 _
= | cosé sing ) ('sing + cosd) )

1)

cosf siné j

= ( (sind + cosd )
sing cosd
cosf sing + cosf sing

1 1

cost + sing

=sed + cosed® = R.H.S.

(b)
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L.H.5.

() L.H.S. =

(d)

PhysicsAndMathsTutor.com

Cosecy
cosecy —sinx
1

SN X

! sinx

SN X
L
SIn X
I—sin®x
SN X
l sinx
P BT om
sinxy |l—sin"x
1
1—sin®x
1
cos’x
sec’ x=R.H.S.

(1-sinx) (1+ cosex)
=1 - sinX + coseX — Sinx cosex

=1 -sinx+ cosex -1

= coSex — sinx

1

= ——— - sinx

sinx

1 - sir x
sinx

cog x
sinx

cosx
sinx

{using sin” x +cos" x=1)

as cos
\

X COX

cosx cotx= R.H.S.
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cotx CosX

L.H.5.

cosecx—1 l+sinx

co8 X

Sinx COSX

! 1 1+sinx

sinx

COSX
Sinx___ COSX

IsinX  j4sinx
snyx

COSY  COSX

l—sinx 1+sinx

cosx{l+sinx)—cosx(l—sinx)
(l—sinx) 1+sinx)

2cosxsiny
| —sin® x
2cosxsiny

Ccos™ X
, sinx

T cosx
2tanx=R.H.5.

1 1
cosed -1 + cosed + 1
(cose@+1) + (cosed—-1)
(cose®—-1) (cosed® +1)

e)L.H.S. =

2 cosed
coseé 6-1

2 cosed
= =——  (1+cof #=cosed 0)
cot
2 sin? 0
- X
sing coL 0
1 sing
2 % cosy X cosy

=2 sed tanfd = R.H.S.

(sed —tand) (sed +tand)
1+tarf 0
se@ 6 - tarf 0
sed 0

® LH.S. =

(1+tarf 0) —tarf 6
se@ 0

1
se@ 0

co 6= R.H.S

© Pearson Education Ltd 2C
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Exercise F, Question 7

Question:

sinx 1 + cox

(@) Show that1 N +— = 2 COSec.
COX SINX

. . sinx
(b) Hence solve, inthe interval =2 < x < 2rx, T+ cosc
+ COX
1+cox 4
sinx V3"
Solution:
_ sinx 1 + cox
@LHS. = T ¥ " sinx
_sir? x+ (1+cox) 2
- (1 + cosx) sinx
_si? x+1+2 co+cog X
- (1 + cosx) sinx
B 2 +2 cox (. )
__2(1+cox)
~ (1 +co) sinx
_ 2
~—  sinx
=2 cosex= R.H.S.
4
(b) Solve 2 cosex= — T3 -2t < X < 2r
_ _ 2
= COosex= — 73
_ V3
= SInX= - 7

. T
Calculator value is -3
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L]
Led|

O |©

Solutionsin -2 <

X < 2rare
T T l l

- 3 1 _7[+ 3 ) 7[+ 3 H 271-— 3’

, z 2z Az om

I-e- - 3 [) - 3 ,3 ’3
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Exercise F, Question 8

Question:
1+ cow
Prove that;% = (cosed + cotd ) 2.

Solution:

RH.S. = (cosed + cotd ) 2

( 1 cosd \2
sing@ + sin@
\

(1+cog) 2

si? ¢
(1+cog) 2
1-cog 6
(1+co¥) (1+co9)
(1+co¥) (1-co¥)

1+ co9
1-co9y

= L.H.S.
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Exercise F, Question 9

Question:

Given that seA = - 3, Where% <A< 7,

(a) calculate the exact value of tAn

3V2

(b) Show that coset = R

Solution:

(@) SeA = — 3, Z <A< 7, i.e.Alis in 2nd quadrant.

As 1 +tarf A=sed A

1+tarP A=9

tar® A=8

tanA= + V8= +2+2

As Ais in 2nd quadrant, talis - ve.
Sotamld= -2+ 2

1
(b)SECA= — 3,S0 COA = — 3

SinA
As tanA = oA
- 1 2V2
SiNA=CosA x tanA= — 3 X — 9242 = =°

3 372 32

SO0 cosed = N2 = 2x2 = 4

© Pearson Education Ltd 2C
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Exercise F, Question 10

Question:

Giventhatse@ =k, |k| > 1, andthadis obtuse, express in termskof

(a) COSHO

(b) tar? 6
(c) cotd

(d) cosecd

Solution:

sed =k, |k|] > |
@isin the 2nd quadrant = ks negative

. 1
(a)COSH = e — Kk

() Using 1 + taR 0 = se@ 0
tan2 6=k -1

©tand = + \| K2 -1

In the 2nd quadrant, tathis — ve.
Sotarg = - {K2 -1

_ 1 1 _ _ 1
cotd = tand ~ —\|k2—1 - \|k2—1

d) Using 1 + cot 6 = coseé 6
1 K-1+1 k2

=1+ = =
coed #=1 T -1 T ra

k
k-1
In the 2nd quadrant, coséas +ve.

So cosed = +

Askis - ve, cose@ =
d@—l
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Exercise F, Question 11

Question:

Solve, intheinterval 0 < x < 2z, the equation se{ X+ 7

giving your answers in terms .

Solution:
sec(x+£\:20<x<2n
\ 4 ) ’ =
( ) _1
:>cos\x+4j-2,05x32n
T _ -1 1 -1 1_z T
= X+ 7, =C0S * 3,2r—COoS > = 3. & 3
.z m 5t xm _ 4n-3nr 20-3z _z 1iz
SOX= 3= 2.3 2 "1 7 12 1201
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Exercise F, Question 12

Question:
Find, in terms ofr, the value of arcsir{ % ) - arcsiﬁ % )
Solution:
1 T T
arcsin (5) is the angle inthe interval 5 < angle < Zwhose
.1
sine is7 .
1 T
So arcsin( 2 ) =%
_ (1N _ oz
Similarly, arcsmK 2 ) = 76
(1) (1Y = ( =N =z
—aresin . 5 % S %) 3

So arcsing 3
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Exercise F, Question 13

Question:

Solve, intheinterval 0 < x < 2r, the equation sécx —

23 . )
Ttanx — 2 = 0, giving your answers in termsmof

Solution:
23
e x- —3 tax-2=0,0 < x < 2
243
> (l+tafx) - 5 tax-2=0

23
tarf x- —3 tanx-1=0

(This does factorise but you may not have noticed!)

( V3 )

+ — - =
(tanx+ =5 (tan V3) =0
V3
= tanx= - —ortark= 3

T T
Calculator values are ) argd

® | | ®

T

6

I
g

=

© Pearson Education Ltd 2C
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Exercise F, Question 14

Question:
(a) Factorise sec cosex — 2 sex — cosex + 2.

(b) Hence solve sec cosex — 2 sex — cosex + 2 = 0, in the interval
0 < x < 36C°.

Solution:

(a) SEX cosexxX — 2 sex — cosex + 2
=sex (cosex—-2) — (cosex—2)
= (cosex—-2) (sex—-1)

(b) SO sex cosex — 2 sex —cosex+2=0
= (cosex-2) (sex—-1) =0
= cosex=2o0orsex=1

_ 1
= sinx= ;or cox=1

1
sinx:E, 0O < x £ 360°

= x=30°, (180-30) °
cosx=1, 0 < x < 360°,

= x=0°, 360° (from the graph)
Full set of solutions: 0°, 30°, 150°, 3¢

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

Solutionbank
Edexcel AS and A Level Modular Mathematics

Exercise F, Question 15

Question:
Given thatarctanx—-2) = - %,find the value of.
Solution:
(L _ ~ ) _ _ &
arctan KX 2) = 3
S A
E
3
d C

w|a
N—

= x—2:tan( -

> x-2= -3
> x=2-+3

© Pearson Education Ltd 2C
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Exercise F, Question 16

Question:

On the same set of axes sketch the graplssatosx, 0 < x < z, and
y = arccosx, —1 < x < 1, showing the coordinates of points in which the
curves meet the ax

Solution:

Yy = arccos x

y = Cos X
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Exercise F, Question 17

Question:

() Given that sex + tanx = — 3, use the identity 1 + t&nx = sec x to find the
value of sex — tanx.

(b) Deduce the value of
(i) sec x
(i) tan x

(c) Hence solve, in the interval
-180° < x < 180° , sex+tanx= - 3. (Give answer to 1 decimr
place)

Solution:

@As 1 +tarf x=sed x
sed x - tard x=1
= (sex-—tanx) (sex+tanx) =1 (difference of two squares)

As tanx + sexx = — 3is given,
so —3(seg—tanx) =1
1

=  sex-tanx= - 3
(b)secxx + tanx = - 3
1
and seg — tanx = - 3
: . _ 1o _ _ 2
() Add the equations = 2 sex= - 7 = sexX= - 3
. : 1 8
(i) Subtract the equation = 2 tanx= -3+ 3 = -3 = tanx= -

4

3

(c) As sec xand tan »are both —ve, cosand tarnx are both —ve.
Sox must be in the 2nd quadre
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OB
B

I G
4
Solving tarx = - 73, wherexis in the 2nd quadrant, gives 180 ° {r
)

-53.1° ) = 126.9 °
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Exercise F, Question 18

Question:

Given thatp = sed — tand andq = sed + tand, show thap =

Q||_\

Solution:

p = sed - tand, q = sed + tand
Multiply together:
pg= (sed-tand) (sed+tand) =sef #—tarf 6=1 (since

1+ tarf 0 =sec )

_ 1
= p=

(There are several ways of solving this probl
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Exercise F, Question 19

Question:

(a) Prove that séc 6 — tarf* 0 = se 0 + tar? 6.

(b) Hence solve, in the interval

-180° < # < 180° , set #=tarf 6+ 3 tand. (Give answers to
decimal place

Solution:

@L.H.S. =se¢ 0 -tarf 0
= (se@ O+tarf 0) (sed O—tarf )
= (sed 0+tarf ) (1)
=sel O +tarf = R.H.S.

byseé 0 =tarf* 0+ 3 tan¥
= sed 0-tarf =3 tany

= se€ f+tar =3 tand [using part (a)]
= (l+tarf §) +tarf 6=3 tand

> 2taf #-3tand+1=0

> (2taw-1) (tad-1) =0

1
= tanf = Sor tang =1

s | @

P
(1) c

In the interval —180° < ¢ < 180°

1

1 -1 1 o _ 1
tanez2 = #=tan 2 - 180 ° + tan
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=266°, —-1534°

tand=1 = 6O=tan 11, -180° +tanl1=45°,6 -135°
Set of solutions — 153.2°, —13£°, 26.6°, 45° (3 s.f
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Exercise F, Question 20

Question:

(Although integration is not in the specification for C3, this question only
requires you to know that the area under a curve can be represented by an
integral.)

(a) Sketch the graph gf= sinx and shade in the area representirgg

T
2 Sinx dx.

(b) Sketch the graph gf= arcsin x and shade in the area representing
J ot arcsinx dx.

(c) By considering the shaded areas explain \/I/}ay
7 sinx dx + I ot arcsinx dx= 7.

Solution:

(a) Y = Sinx

Ya

4

| 0 2 sinx dxrepresents the area betwegen sinx, x-axis and x= 7.
my=arcsir x, -1 < x < 1
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Y

| 01 arcsin x dx represents the area between the cunais and x= 1.

(c) The curves are the same with the axes interchanged.
The shaded area in (b) could be added to the graph in (a) to form a rectangle

with sides 1 an&;' , as in the diagram.

k2

o1

T
Area of rectangle =5

r . . T
SoIOz sinx dx + Iol arcsinx dx= 3
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