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CHAPTER 8: TRIGONOMETRY
1 Itis given that 6 sin® 4 — 4 cos® A = 5sin 2 4 where 0 < 4 < 90° .
(i) Show thattan4=2. [3]
0 . . +DJ3
(ii) Hence, find the value of cos(60 + A), leaving your answer in the form % . [3]

(iii) Without finding the value of 4, explain whether 60°+ A4 is acute or obtuse [1]
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(i)  Show that Z6BH8 _ e §-1. [4]

cosec8—sin8

s . cosec2x + sin 2x T . .
(ii) Hence, solve the equation =3 for0<x< ,leaving your answers in

cosec2x —sin 2x 2
terms of m. [4]
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3

X
Itis given that f(x) =3cos > T K, where k is a constant. The graph of y = f(x) passes through
the point (7, 1) .

(1) State the amplitude and period of f(x). [2]
(i1) Find the value of &. [2]
(iii)Sketch the graph of y = f(x) for 0 <x < 3m. [3]

(iv)By drawing a suitable straight line to the sketch in (iii), find the number of solutions to the

equation f(x)+4:x_ for0< x < 3m. [1]
2n
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D C

The diagram shows a plot of land being fenced up along 4B, BC and 4D, where AB = 18 m,
AD = 42 m, angle DAB = angle BCD = 90° and the acute angle ADC = € can vary.

(i) Show that L m, the length of the fence, can be expressed as
L=60+42sinf —18cosd. [2]

(ii) Express L in the form p + Rsin(@ — ) ,where p and R > 0 are constants
and 0°< a<90°. [4]
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(iii) Given that the exact length of the fence used is 92 m, find the value of &. [3]
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5 ()

Without using a calculator, show that cot15°=2+ NEY

(ii) Hence show that cosec?15°=4cot15°.

[4]
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6 Itis giventhat y,=sinx—2and y,=-3cos 2x.

(i) State the amplitude and the period, in degrees, of (a)y,, (b) y, [2]

For the interval 0°<x < 360° ,

(ii) solve the equation y,=y,, [4]

(iii)  sketch, on the same diagram, the graphsof y,and y, , [4]

(iv)  find the set of values of x for which y, —y, >0. [2]
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B

C 25 cm

E

In the diagram, 4, B and D are fixed points such that AB = 25cm, AD = 35 cm and angle BAD = 90° .
Angle BAC =6 and can vary. AC is perpendicular to BC, EA is perpendicular to AC, and DE is

perpendicular to EA.

(@) Show that AC + BC + DE = (60sin@ + 25cos ) cm. [2]

(ii) Express AC + BC + DE in the form Rsin(6+ ) , where R > 0and 0°< a2 <90°. [4]
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(iii) Without evaluating @, explain why AC + BC + DE cannot have a length of 70 cm.  [1]
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(iv)  Find the value of @ for which AC + BC + DE = 50 cm [2]
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8 [Itis given that cos 4 =—m, where m > 0, and that 4 is obtuse.
Find the value of each of the following in terms of m.

(a) tan4 [2]
(b) cot(180—A) [1]
(c) cos ( ; ] [3]
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(0, 1)

v
E=

0 (2, 0)

The diagram shows the curve y = a + b cos (cx) for0<x<2rx.

(i)  Write down the value of a, of » and of c. [3]
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(i)  Sketch, on the same diagram, the graphof y= sin( ] #2 for0<x<2m. [3]

b | =
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PPN
(iii) Deduce the largest integer value of k such that a +bcos(cx) > sin lt ;J +k for

0<x<2r7. [1]
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10 The diagram shows a rod 4B which is hinged at 4, and a rod BC which is fixed at B
such that angle ABC = 90°. The rods can move in the xy-plane with origin O where the x
and y axes are horizontal and vertical respectively. The rod AB can turn about 4 and is

inclined at an angle &to the y-axis, where 0° ¢ 8  180°. The lengths of AB and BC ac8
m and 5 m respectively.

g{l

0

Given that C is d m from the y-axis,

(1) find the values of @ and b for whichd =a sin §— bcos & [2]

Using the values of a and b found in part (i),

(i1) express d in the form R sin (§ — &), where R > 0 and 0° < o< 90°. [3]
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Hence
(iii))  explain if it is possible for d to be 10 m, [2]

(iv)  find the value(s) of 6 when d =6 m. [2]
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11 (i) Provethatcosec0=2 o) 3]
cosec ¢
g . cosec’f-2 3
(i1) Hence solve the equation e | =0 for 0<8<5. (4]

coscc 26 cosce 26




BRIGHT
CULTURE Specialist in Secondary Science and Maths for 2000+ students

12

H

EFGH is a plot of land that comprises two smaller plots, triangle EFG and triangle EGH.

EFGH is a plot that comprises two smaller plots, triangle EFG and triangle EGH.
EF and EH are perpendicular, angle FEG = @, EH=42 m, EG = 55 mand EF = 48 m.

@) Show that the area, 4 m?, of EFGH can be expressed as
A=1320sin&+1155co0s0. [2]

(ii)  Express 4 in the form in the form Rsin(¢9+ (Z), where
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R>0and 0°< a<90°.[3]
(iii)  Find the value of @ if the area is 1231 m?. [2]
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13 Solve the equation 3cosec’x sinx = 5(cos X+sin x), giving the principal values of x, in

radians. [5]
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14 (a) (i) Prove the identity sin xcosx +cot xcos® x = cotx . (4]

(ii) Hence, solve sin3xcos3x+cot3xcos’3x=1 for 0<x<r. [3]
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(b)

(@)

(i)

On the same axes, sketch the graphs of y =3sinx —1 and y =tan ;

for0<x<2mn.

[5]

Hence, state the number of solutions of 3smnx—1= r,an% for 0<x<2rx.
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15 Given that cos 4 = p and that 4 is acute, express the following in terms of p.

(i)  sin24 [3]

(ii) A
COs E [3]
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16  Given that @is obtuse and tan@= a , express, in terms ofa,

a. cosd,

[3]

b. cosecé. [2]
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X
f{x)=2sm—
(x) sm2

17 It is given that and g(x) =3cos x +1 where 0 <x<27.

(1) State the period of f(x). [1]
(i1) State the smallest value of f(x) . [1]
(i11) State the largest value of g(x) . [1]

(iv) State the largest value of |f(x)—g(x)]. [1]
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(v) Sketch, on the same axes, the graphsof y=f(x)and y=g(x)forO0<x<2rx.
[4]

(vi) Given that the solutions to the equation f(x) = g(x) for 0 <x < 27 are a and b
where a < b, state the range of value of x for which f(x) > g(x) . [1]
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18 (a) Itis given that tan( 4 + B) = 8 and tan B =2 . Without using a calculator,
find the exact value of cotA. [3]

(b) (i) Prove that sin2x (cot x —tan x) =2 cos 2x. [3]
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(ii)  Hence solve the equation sin 2x(cotx—tanx)= sec2x for 0<x<m.

[4]
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19 The diagram shows the side view PORST of a tent. The tent rests with RS on horizontal
ground. PORST is symmetrical about the vertical PU, where U is the midpoint of RS.
Angle QPU = angle QRU = @ radians and the lengths of PQ and QR are 90 cm and 150
cm respectively. The vertical height of P from the ground is 4 cm.

il

LA

(i) Explain clearly why #=90cos@+150sin6 . [2]

(ii) Express 4 in the form R cos (6’— a ), where R > 0 and « is an acute angle. [4]
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(iii) Find the greatest possible value of / and the value of @ at which this
occurs. [3]

(iv) Find the values of & when 4 = 160. [3]
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an” x—1

t . ,
20 i Show that =1-2cos" x. 3]
® tan”® x+1 [
. : - . tan*x-1 1
(ii) Hence find, for 0 £ x <5, the values of x in radians for which ———=—. [3]

tim“x—klr 2
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ANSWERS
1 Given that 6 sin> 4 — 4 cos® 4 = 5sin 2 A where 0> 4 > 90° .

(i) Show thattan4=2. [3]
6 sin* 4 — 4 cos*> A = 5sin 2 4
6sin* A—4cos* 4=5(2sin Acos 4)
3sin® A—5sin Acos A—2cos* A=0
(3sin4+cosA)(sinA—-2cos4)=0

3sinA=-cos A or sinA=2cos A

sin A | sin A
o =2

T =
cos A 3 cos A

tanAz—é (rej.~ Ais acute) or tan A =2 (shown)

Alternative Method

6sin* 4 —4 cos’ 4 =5sin2 4
6sin? 4—4cos? A =5(2sinA4cos A)

6sin 4 4cos’ A 10sin 4cos 4 3tan’ 4 —5tand -2=0
cos?4  costA cos? 4 (3tan4 +1)(tan4-2) =0

6tan’4 —-4=10tan 4 .
an 1 tan A = 2 (shown) ortan 4 = — 1_(&;1.)
6tan> A-10tanA—-4=0 3

a+b+\3
2v5

(ii) Hence, find value of cos (60° + A), leaving your answer in the form

c0s(60°+ 4) = cos 60° cos A — sin 60°sin 4
_[1‘*( 1) Ji( 2 )
2J ) 215

1-243
25 1 [3]

‘Draw a diagram to find the other trigo. Ratios in terms of A)

[ %]

N

L J

(iii) Without finding the value of 4 , explain whether 60°+ A4 is acute or obtuse. [1]

Since 1—2+/3 is negative, from (ii), cos (60°+ A) is a negative ratio. So 60°+ A lies either in the 2" or
4™ quadrant. Since both 60° and 4 are both acute, the addition of 2 acute angles cannot exceed 180° . Thus
60°+ A lies in the 2" quadrant and is obtuse.
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. cosecd +sind 7 enp?
(i) Show that ——————=2sec #-1.
cosecd —sin
[4]
L i sino
i cosecH+siné  ginp o
cosecH —sinf sind e  When given reciprocal functions like cosec&,
sin @ sec§or cotd, it is advised to express it in terms
of sin&, cos§or tan§ .
e  Students should then make attempts to simplify
1+ sin2 0 the fraction further before determining which
T sing identity would be useful to apply towards
- s o getting 2 sec’ §-1.
sind e tis also useful to work with the end in
mind, thinking about what function would
_ lasin?d lead tosec® &.
1-sin® @
= 1+sin’0
cos? 6
_ 1+l-cos* @ 1 sin’@
s OR = +
cos’ & cos’@ cos’ O
= 21 - 005:9 OR = 11 +Ian:b
cos” € cos @ cos™ ¢
=2sec’ 61 =sec’ B +sec’ 61

=2sec’ #-1

.. . cosec2x + sin 2x
(ii) Hence, solve the equation =3for0<x<

cosec2x —sin 2x

n . .
_, leaving your answers in
2

terms of 7.

(i)

cosec2x +sin2x 3

cosec2x —sin 2x

2sec’ 2x—1=3
sec’ 2x =2

sec 2x:i\/§
cos2x =4

NG

11 T

Basic angle=cos™

. m
New domain: 0<x<—=0<2x=n

ZXZE or 3—?[
4 4
b1 n

X=— or —
B 8

N

[4]

Comments

e  Most students were successful in seeing the
relationship between (i) and (ii).

e A common mistake is to only give the positive
square root and miss out the negative square
root. It must be noted that when taking
square roots to finding an unknown, the
square roots could be positive or negative.

e Students should make it a point to consider the
new domain (for 2x) so as not to miss out any
possible angle that lies in the required

quadrant.
3
O=r—«a 0=«
S
f=r+a 8=21r—«
C T
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the point (w, —1) .

. . x
Itis given that f(x) =3cos >t k , where k is a constant. The graph of y = f(x) passes through

(i) State the amplitude and period of f(x). [2]

(i) Amplitude =3

Period = 2_75
1

2
=4n

(ii) Find the value of £.

2]

(i) At(m,—1) Comments

_1=3cos " 4+ k Students should show clear working when trying to find the

P value of k.
—1=0+k Evidence of substituting (m, —1) into the equation should
k=-1 be seen in an attempt to find £.
(iii) Sketch the graphof y = f(x) for 0 <x <3m. [3]
(iii)
y

\
y= 3cns{§J—]
2

AN

Comments

e Note that the graph must be
It sketched only for 0 <x <3m

--—a
\®J
S

e The critical points of the graph
(max/min point and points on the
axis of the curve) must be
indicated.

(iv) By drawing a suitable straight line to the sketch in (iii), find the number of solutions to

the equation f(x) + 4 = x_ for 0 <x < 3r. [1]
2n
X
Draw line V= —-4
21

Number of solutions = 2
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D

C

The diagram shows a plot of land being fenced up along AB, BC and AD, where AB = 18 m,
AD =42 m, angle DAB = angle BCD = 90° and the acute angle ADC = &§ can vary.

(@

)

Show that L m, the length of the fence, can be expressed as

L=60+42sin&8—18cos§ .

D

ADAX =90° -0

AXAB =6

AX =42 sinf

BC =42 sinf@—-18cosd
L=A4AD+ AB + BC

=42 +18 + 42 sinf@—18cos
=60 + 42 sinf—18cosl

[2]

Comments

e Some attempts to “cut the angle ”
were observed. Since the final
expression to be proved involves
angle 6, it wouldn’t be helpful to
cut the angle up in any way.

¢ Instead attempts should be made to
cut the diagrams up to get right
angle triangles where the sides are
related to the length from A4 to DC.

e Working must be shown clearly to
show the components of the length
of fence that result in
L =60+ 42 sinfd—18cosh .

(ii) Express L in the form p + Rsin(@ — ), where p and R > 0 are constants

(i)

and 0°< a <90°.

42sin @ —18cos @ = Rsin(f — )

=R (sin@cosa — cos@sin a )
Comparing coefficients:
Rsina=18 and Rcosa=42

18
tan o =__
42
o =23.1985°

R =+/18%+ 422 =/2088 = 6+/58

L =60+ 6+/58 sin(6—23.2°)

[4]

Comments

e The working on comparing the
coefficients is required as evidence
of understanding how R and « are
related to the coefficients.

e Always provide greater accuracy
to the intermediate values obtained
for R and « , where applicable.

These values are required in the
subsequent parts to obtain more
accurate results/answers.
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(iii) Given that the exact length of the fence used is 92 m, find the value of 6. [3]
(i) 604 6458 sin(# —23.1985°) = 92 Comments

6+/58 sin(@ — 23.1985°) = 32
32
6:/58

32
Basic angle = sin '[—] =44.4511°
6+/58

sin(€ —23.1985°) =

7—23.1985°=44.4511°
=44.4511°+23.1985°
0=67.6° (told.p.)

Check that the angle @ should be acute
based on the context.

Hence, students should always make it a
point to check that the answer is
reasonable / makes sense in relation to the
context.
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5 (i) Without using a calculator , show that cot15°= 2+ B

tan15° tan(45°- 0°) ortanl5°tan (60° -45°)

tan 45°-tan3o®

15" = ———
tanls 1+tand 5 tan3io®
L
tanls® = =
1+—=
V3
_ V3-1
T V341
Cot15° = (vV3+1)(v3+1)
{\-"3— l] (w"§+ 1}
_3+243+1
T 3-1
_ 4+243

A

_ 2(2-:-’5) — 24 ﬁ

or tanl5® =

tane0”—tan4s”
1+tan45°tan6a0”

/3-1
or tan 15° = 2=—
1443

cotd =
tand

(ii) Hence show that cosec?15°= 4cot15°.

cosec?15°=1+cot?15° = 1+ (2 4+ V3)’
=1+4+4/3+3
=8+4/3
=4(2+3)

= 4cotl5®

[4]

[2]
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6 Itis given thaty,=sinx—2and y,= —3cos 2x .
@) State the amplitude and period, in degrees, of (a) y,, (b)y,. [2]

(a) y,=sinx—2 amplitude =1, period=360°
(b) y,=-3cos2x amplitude =3, period =180°

For the interval 0°< x < 360°,

(ii)  solve the equation y, =y, , [4]

Y1=y2
sinx- 2=-cos2x

3(1 - 2sin2x) + sinx- 2 =0 cos2x 1 - 2 sin?x

6sin?x- sinx — 1=0
(3sinx 1)(2sinx - 1) =0
1

) 1
sinx = —=, sin Xx= —
3 2
x =180° + 19.471°,360° - 19.471, x =30°, 150°
x = 199.5°, 340.5°. x= 30°,150°
(iii)  sketch, on the same diagram, the graphsof and Vs s [4]
¥ F Y
1+ p ¥, =—3c0s2x
."llll \.\ I."III/_\\'\
I."l """. Illl-"' \
| / \
/ \ / Il".
300/ \150° ]W-/‘(" . \3405°
ol 1/ ©  \ 1ede | 20° | | 2ehe
¥ 90° 1 180° | 270° 1\ 1 360°
11T . \ i
] { H\!-.h L/ \ i
iy —/I"L I"- . / ll".i d
- / \ V¥, =5InX 2/<
_3 _ \/ \'“‘*x____—r-"
(iv)  find the set of values of x forwhich y, —y,>0. [2]

0°<x<150°199.5°<x<40.5°
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7 Inthe diagram, 4, B and D are fixed points such AB =25cm, 4D =35 cm and angle BAD =90°.

Angle BAC = @ and can vary. AC is perpendicular to BC, EA is perpendicular to AC, and DE is

perpendicular to EA4. B
(i) Show that AC+ BC + DE = (60sin@ +25cos@) cm. [2]
C 25 cm
a
BC = 25sin6, AC = 25co0s0, b T5om y
ZCAD = 90° - 6,/DAE = §DE=358in0
AC + BC + DE = 25cos @+ 25 sind+ 35sin0
= 25cosf+ 60 sinf
E
(ii) Express AC + BC + DE in the form Rsin(€+ «), where R >0 and 0°< a < 90°. [4]

Let 60 sinf + 25cos@= Rsin(f+ a)
60 sin0 + 25cos@ = Rsin&osa + Rcosbsina
Rcosa = 60 ----(1) [Rsino=25 ----- 2)

2 Rsina __ 25
E Rcosa 60
o= 22.619°

R?(sin? o + cos? a i = 602 + 252

R = 65, R = -65 (NA)
60 in@+ 25cosf= 65sin(f+ 22.6°)
(iii) Without evaluating &, explain why AC + BC + DE  cannot have a length of 70 cm. [1]

-1 <sin (6+ 22.6°) <1
—65 <65sin (4 22.6°) < 65

AC + BC + DE cannot be 70 cm
as the maximum length is 65 cm

(iv) Find the value of # for which AC+ BC+ DE =50 cm.
L AC + BC + DE =50
65sin(@ + 221619 = 50

50
sin(0+22.619%)= ===0.76923

8 + 22.619 = 50.284
0 =27.7°
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8 It is given that cos A= -m, where m > 0 and that 4 i obtuse.
Find the value of each of the fol lowing in terms of m.

(a) tanA [2]
GFF = I_mi [Ml-]
o
- fan p = - JI-m" [Al]
<z
I
(b) cot(180-4) = W (1]
= m
R L - B!
Towe, O
V4
A
(@©) cos[;] 2 A (3]
cosh = 2¢0s 3 - |
-m = 2(051% -1 [wl

msz'%%g@;g\_ I
ey M !
wh = B . - [ oged

v

()
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0 T (27, 0)

The diagram shows the curve y = a+ b cos(cx) for 0 <x < 2rx.

(iv)  Write down the value of a of b andofc. [3]
Per{{}d - ]
ar -
C
c =& CBi]
i~
Q= Qé (8]

~ b:__—g\n [8i)
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(v)  Sketch, on the same axes above, the graph of y= sin('—:]+ 2 for 0<x<2r. [3]
v A

Fgﬂ-ﬂd = QTT T

[1] shape
= AT

] PErl'Ud

) < sin( —11—} < |\
0] maximum -

.S <
| £ “:E) t1 83

(vi)  Deduce the largest integer value of k such that @+ bcos(ex) > sin [%] k for

0<x<2x [1]
k=-1  [Bi/]
&
10(i) | d=06sin05cosO A2 [1 m for each
term]

106 |- Rbin - 0'.)

R= 48 +5% = A1

tan o = g A1

o =32.0° AT

d = /89 sin (0 —32.0°)

10(iii) | Max value of d = /89 =943 m A1

when sin (6 —32.0°)=1 or6=122° A1
Not possible for d to be 10 m

10(iv) | /89 sin (0 —32.0°)=6

sin (0 — 32.0°) = —0_
89
0—32.0°=39.49° 140.51%
0=71.5°,172.5° A1 . A1
11(i) LHS = cosec’f -2
cosec?d
=1- 2
cosecd B1
=1-2sin% 4
=cos 20 B1 A1
1) | cos 20 + 3sin 20 = 0 M1
3 sin 260 =— cos 20
tan 20 = - % M1
basic £ = 0.3218 A2 Deduct 1 m for
260 =n—-0.3218,2n-0.3218 , 3= - 0.3218 each wrong ans

0=141,298,4.55
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12

G

H

EFGH is a plot of land that comprises two smaller plots, triangle EFG and
triangle EGH. EF and EH are perpendicular, angle FEG = 8, EH =42 m,

EG=55mand EF =48 m.

(i) Show that the area, A m?, of EFGH can be expressed as

A =1320 sin§+1155 cosS§.

[2]

(ii) Express A in the form in the form R sin(8+ a ) where R > 0and

0 <a<90 .

(iii)  Find the value of &if the area is 1231 mZ.

[3]
[2]

Area of tnangle EFG = %x EFx EGsin £ FEG

= %x 48x55sm A
=1320sin#

l
Area of tnangle FGH = EX EH x EGsmm AFEG

= %x 42 = SSsin{‘}D"‘ —9]
= llSS[sin?ﬂ“cnsH—ms?ﬂ“sinH]
=1155¢cosd

A = Area of trianple EF G + Area of tnangle £GH
=1320sin & +1155cos 8

1320sm & +1 lSScnsE=Rsin{E+a]= Rsm&Bcosa+ RoosPsino

R=+/1320% + 11552 = 3076425

tan g = L2 a=tan_](@J=4l.1859°
1320

T 1320°
A =1{30764255in{@ +41.1859°)
Or

A =165113sin(8+41.2°)

M1 — area of
triangle

M1 — use of
trigonometry
M1 — finding R
and o

A1

A1
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(iif)

3076425 sin(#+41.1859°)=1231
1231

3076425

Basic angle = sin”! [&]

3076425

= 44.57449°

8+41.1859° = 44.57449°, 180 — 44.57449°
6 =3.3885°, 94.2397°(NA)
g=3.4°

sin(#+41.1859°) =

M1

A1

13

Solve the equation 3cosec?

values of X, in radians.

x sin x = 5(cos x + sin x) , giving the principal

[5]

3:05&62]: 31N X = 5{cnsx+sin x]

3-:usec:2x smx=5cosx+5s1nx

3Eusec2x:5i:ubx+55mx M1 —use of cotx=
S X
_5cnsx+5rsinx Ccosec X =

SN X Sl X
=5cotx+5

dcosecir =S5colx+5
3(cutzx+l)—5cntx—5=ﬂ
3»::-:||12 r+3-5cotx—-5=0

Jeotl x—Scotx—2=0
(Ei:ntx+l]{cmx—2]=ﬂ

., lanxy =

COosx

a

SINX

sinx
elc

CoOsx

M1 — use identity to change into
an equation with single
trigonometric term

M1 — reach quadratic equation
and factorize, or use formula

A2 — deduct one mark if more

colx = 3 cotx=2 than the principal values are
given.
tanx =—3 or lan x = —
x=-1.25

x=0.464
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14ai

Prove the identity sin x cos x + cot x cos? x = cot x .

[4]

LHS = sin xcos x +cot xcos” x

= cnsx(sinx+mtxcnsx]

. COsxY
=CO0SX| 510X+ — COsx
s1nx

2
- cos” X
= COSX| 51N X + —

\ s X

r"sij:li:rc+c:-.+n:-si;n:
= CO% X | ——

. sinx

{1
=COs x| ——

L 5Im X
=cotx=RHS5

Or
LHS = sinxcosx +cot xcos” x

X 2
- o058 X
S x

gin® xeosx  cost x
= +

=S XCO8 X+

S0 X M X

[M1]

[M1]

[M1]

[A1]

[M1]
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_ SIN,X COS X + CQS X

sin x

CcoSs X (sin2 X + cos? x)

_ [M1]
sin x
_cosx(1) [M1]
~ sinx
=cot x=RH [A1]
aii | Hence, solve sin 3x cos 3x + cot 3xcos?2 3x=1for0<x< r. [3]
Since 5in xcosx +cot xcos” ¥ =cotx
Therefore, sin3xcos 3x +cot 3xcos® 3x = cot 3x
and
sindxcosdx+cot3xcos’ dx=1 = cot3x=1 [M1]
O<x=nm
0=3x=3x
Let the basic angle be ¢
tan cr =1
i [M1]
o=—
4
3x=£, T+=—204+—
4
Iy = £5 S_E,{}i
4747 4
Jt:—£ S—E 3—E rad
12127 4 [A1]
bi On the same axes, sketch the graphs of = 3sinx—1 and y:[ﬂn% for [5]
0=x<2x.
For tan
curve, [B1]
for shape,
[B1] for
asymptote
For Sine
curve,
[B1] for
shape [B1
for

correct max
and
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¥ .' minimu
; . m
( 1—1 values
- ~7 [ y=tan|=
\2/
[B1] for
4 correct
F 2 N period for
0 m Vs 2n ke both
, 7 graphs
\ I
5 / [subtract
1mark for
{ wrong or
I.' —3sing_1 no labels
4 [N i for axes or
I' functions]
bii _ _ . x [1]
Hence, state the number of solutions of 3sinx—1=tan > for 0<x=<2m.
From the sketch, the two functions intersect at three points. Hence [B1]
there are three solutions for the equation for0 <x<2v
15 | Given that cos A = p and that A is acute, express the following in terms of
p.
i sin 2A [3]
M1 for
1 getting the
1-p* length of
mEEETaN opposite
7 side
M1
sin2A4=2sin dcos 4
z A1
= qu,,-‘l -p
Or
cos’ 4+sin’ 4=1
sin® A=1-cos’ 4
sin® A=1-p’
sin 4 = 4f1 - P’ {reject negative as A is acute) M1
sin2.4 = 2sin dcos 4 M1
=2py1-p’ A1
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i cosd [3]
2
A
cos A =2cos’ ——
2 M1
A ’ms A+1
cos— =% [ ———
2 2
cos £ ==+ P_+1
2 2
A +1 +1
cos == IF (rejected) or cos — = P2 M1 for
2 2 2 rejectio
n A1

16 Given that @is obtuse and tanf = a , express, in terms ofa,

(i) cosé,

(i) cosecd.

Solution:

(i) Sincctan@ =g and & 15 obtuse, a<{. Ml

x=+l+a’ Ml
5 1 x=+l+a
cost=— Al —a
J+a® 8
1

(ii) cosecf=——

- M1

[3]
[2]

W
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. X
17 Itis given that f{x}= 151115 and g(x) = 3cos x +1 where 0 <x<27.

(1) State the period of f(x). [1]
Solution:
Period = —1:.rr Bl
(i1) State the smallest value of f(x) . [1]
Solution:
Smallest value of f{x)1s {__} . Bl
(ii1) State the largest value of g(x) . [1]
Sululiuﬁ: . ) o
Largest value of g(x)1s i Bl
(iv) State the largest value of |f(x)—g(x)]|. [1]
Solution:

Largest value of |f(x)—g{x)|1s Bl

=
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(v) Sketch, on the same axes, the graphsof ¥ ~ fx) and y=g(x) for 0<x<2rx.

y 4]

Solution: 'y
y=g(x) C2 for each graph (correct

y-intercept, turning points
and end points)

y="1(x)

v
o)

(vi) Given that the solutions to the equation f(x) = g(x) for 0 <x < 27 are a and b
where a < b, state the range of value of x for which f(x) > g(x) . [1]

Solution:
fx)zg(x)when a=x=<h Bl
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18 (a) Itis given that tan( 4 + B) = 8 and tan B = 2 . Without using a calculator,
find the exact value of cotA4. [3]

tan 4+ tan B

tan(A+B)=——
l—tan Atan B
Since tan{4+ B)=8 and tan B =2,

- 3
g tan 4 +2 (M1]
1—2tan 4

R-lbtan d=tan 4+2

17tan 4 =6
tan :izi [M1]
17
cot A= 7 |A1]
6
(b) (i) Prove that sin 2x(cot x —tan x) =2cos2x . [3]

LHS = sin 2x(cot x — tan x)

cosx sinx )

=25inxcusx( — - J |M1]
L SINX  COSX

=2(cos” x—sin” x) [M1]

=2cos2x |A1]

= RHS (proven)
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(ii) Hence solve the equation sin 2x(cot x —tanx) =sec2x for 0<x<m.

[4]

sin 2x(cot x — tan x) = sec 2x

2cos2x = !
cos2x
3 1
cos” 2x=— [M1]
2
1
cosdx = LJ: [M1]
2
Basic angle = — rad
E_T=E~E—Efn+EfEE—E
- 4 - - [M1]
n 3n St Tn -
2x=—,—,—,—
4 4 4 4
q
x=X 3% ou Ix [A1]
8 8 B 8
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19 The diagram shows the side view PORST of a tent. The tent rests with RS on horizontal
ground. PORST is symmetrical about the vertical PU, where U is the midpoint of RS.
Angle QPU =angle QRU = @radians and the lengths of PQ and OR are 90 cm and 150
cm respectively. The vertical height of P from the ground is /4 cm.

(1) Explain clearly why #=90cos8+150sin8. [2]

Let the foot of the perpendicular from  to PU and RU be X and ¥ respectively.
PX =90cos® | 1M1 for both]
QY =150sm#
h=PX +QY
=90cos +150sinf [Al]

(ii) Express / in the form R cos (9— a ), where R > 0 and « is an acute angle. [4]

Recosa=90
Rsina=150 [MI1]
tan a = 150 [M1]
90
a=1.0304
R = +J90° +150°
= 3034 [M1]

h=30~/34 cos (6 -1.03) [A1 - accept if R = 175 (3s.£)]]
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(111) Find the greatest possible value of / and the value of & at which this
occurs. [3]

Greatest value of i occurs when cos(#—1.03)=1 |[M1]

Greatest value of h = 3[]-\1'3_4 [A1 — Accept 175]
when & = 1.03. |A1]
(iv) Find the values of & when /4 = 160. [3]

30+/34 cos(8—1.0304)= 160
cos(@-1.0304) = —9%_ v
30434
Basic angle = 0.41613
6-1.0304 =-0.41613 or 0.41613
6 =0.614 or 1.45 (to 3s.f) [AL, Al]

20(1) tan? x-1

tan® x-+1

sin® x 1
cosy

sin x +1

cos® x
__sin®x—cos’ x
" gin® x+cos’x
= gin® x—cos® x

F

=1-cos? x—cos’ x
=1-2cos* x (shown}




BRIGHT
CULTURE

Specialist in Secondary Science and Maths for 2000+ students

(i)




	4
	7
	9
	12
	(iii)
	2π
	4
	(i)

	



