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1. (a) Express 2sinx — 4cosx in the form R sin(x — &), where R > 0 and 0 < a < 2

T

Give the exact value of R and give the value of a, in radians, to 3 significant figures.

3

In a town in Norway, a student records the number of hours of daylight every day for a
year. He models the number of hours of daylight, H, by the continuous function given by
the formula

H=12 + 4sin| 2™ —SCOS(E . 0<1t<365
365 365

where ¢ is the number of days since he began recording.

(b) Using your answer to part (a), or otherwise, find the maximum and minimum number
of hours of daylight given by this formula. Give your answers to 3 significant figures.

(€))

(c) Use the formula to find the values of #t when H = 17, giving your answers to the
nearest integer.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

(6)

N
Leave

blank

P 51 4 0 3 A0 3 6 4 8

%%

VAWV SIHENEIL-M LON-Od V38V SIHL NI ZLIM LON Od

M IAVESIHENEIL-IM LONOQ oo



%

XXX
SRS
X XK
XK
‘0.0'0
555

K
XX

<
XK
de%es
o0t
255

55
55
505
555

0ol
0%
208!
0
bt

5%

5%

%
55

>
&
X
2
00!
R

oSededs
otodes
0'0‘0
0“‘0
0.00

<>
000,
2
S
2
o’

X

<
0
-
8

S

oY

¢
203!

K
<

Q

o
XX
L

%

5K
%

%55

X
O 0.0
O 00000,
IS

%% o96%%%
096%0%6%%%% $96%6%%%
120%6%6%6% :4.0‘0.00 R

0.0.0.00 000
RS
KK
25

2085
XX
0%

%%
%
$9%%

0.0
0000
poese!
0'0 XX
%

X

oo

RS
dotetel
%S

XX
&

<
3%
%5

0
3K
%
20
X%

9%
T
SRS

7

Question 1 continued

3

Turn over »



Edexcel - International A-level Maths - C34 - January 2020
Compiled By London Academy Of Maths | Created By Pearson Edexcel

i 4

Figure 4
A jet is flying over the sea.

The height above sea level, H metres, of the jet is modelled by the equation

8000

= 56+9cost°+40sint°

0<r<200

where ¢ is the time in seconds, measured from when the jet passed over a boat.
Figure 4 is a sketch showing the graph of H against ¢.
Use the model to answer parts (a), (¢) and (d).

(a) Find the height above sea level of the jet as it passed over the boat.

(b) Write 9cos#° + 40sin° in the form R cos(z — a)° where R > 0 and 0 < a < 90

Give the exact value of R and the value of a to one decimal place.

(¢) Find (i) the minimum height of the jet above sea level,

(i1) the value of # at which this minimum height occurs.

(d) Find the value of # when the jet is 150 m above sea level.

(1

(©))

(©))

(C))
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(a) Express 3sinX — cosX in the form Rsin(X — a), where R and o are constants, R > 0

T . . . .
and 0 < a < > Give the exact value of R and give the value of «, in radians, to

3 decimal places.

3

The temperature, 6°C, inside a building on a particular day, is modelled by the equation
0=19+3sin[ L +4|-cos|ZL+4|, o0<t<24
12 12

where t is the number of hours after midnight.
(b) Using the answer to part (a),
(1) state the minimum value of @ predicted by this model,

(i1) find the value of t, to 2 decimal places, when this minimum occurs.

(&)
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4. (a) Express 1.5sinf — 1.2cos 8 in the form Rsin(f — a), where R > 0 and 0 < a < 3
Give the value of R and the value of a to 3 decimal places.
3
The height, H metres, of sea water at the entrance to a harbour on a particular day, is
modelled by the equation
H=3+15sin (E’)— 1.2c0s (”_’) L 0<t< 12
6 6
where ¢ is the number of hours after midday.
(b) Using your answer to part (a), calculate the minimum value of H predicted by this
model and the value of 7, to 2 decimal places, when this minimum occurs.
C))
(c) Find, to the nearest minute, the times when the height of sea water at the entrance to
the harbour is predicted by this model to be 4 metres.
(6)
J
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5. (a) Express cosx + 4sinx inthe form Rcos(x — a) where R > 0 and 0 < a < 5
Give the exact value of R and give the value of «, in radians, to 3 decimal places.

3

A scientist is studying the behaviour of seabirds in a colony.

She models the height above sea level, H metres, of one of the birds in the colony by

the equation

24
EORED
34+ cos| —t |+ 4sin| —¢
2 2

where ¢ seconds is the time after it leaves the nest.

Find, according to the model,

(b) the minimum height of the seabird above sea level, giving your answer to the

nearest cm,

2

(c) the value of 7, to 2 decimal places, when H = 10
C))
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6. (a) Express 5cosf—3sinf in the form Rcos(6+ a), where R >0 and 0 < a < B
Give the exact value of R and give the value of «, in radians, to 4 decimal places.
3
The height of sea water, H metres, on a harbour wall is modelled by the equation
H=6+25c0s| ) 1.5sin[ 1), 0<i<12
25 25
where ¢ is the number of hours after midday.
(b) Calculate the times at which the model predicts that the height of sea water on the
harbour wall will be 4.6 metres. Give your answers to the nearest minute.
(6)
12
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7.

(a) Write cos@ + 4sinf in the form Rcos(6 — @), where R and a are constants, R > 0

T . . . .
and 0 < a < 3 Give the exact value of R and give the value of a in radians

to 3 decimal places.

(b) Hence solve, for 0 < 8 < m, the equation
cos26 + 4sin260 = 1.2

giving your answers to 2 decimal places.

3
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8. (a) Express 7sin2 6 — 2cos26 in the form Rsin(2 6 — a), where R and a are constants,
R >0 and 0 < a < 90°. Give the exact value of R and give the value of a to
2 decimal places.

(&)
(b) Hence solve, for 0 < 8 < 90°, the equation
7sin20 — 2cos20 = 4
giving your answers in degrees to one decimal place.
C))

(c) Express 28sinfcosf + 8sin’0 in the form asin26 + bcos20 + ¢, where a, b and ¢
are constants to be found.

(&)

(d) Use your answers to part (a) and part (c) to deduce the exact maximum value of
28sinfcosO + 8sin%6

2
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9. (a) Express 35sinx —12 cosx in the form R sin(x — @), where R > 0and 0 < a < 3

Give the exact value of R, and give the value of a, in radians, to 4 significant figures. 8
A3) >
O
. _i .
(b) Hence solve, for 0 < x < 27, ::ig::
| 3
70 sin x — 24 cos x = 37 e
2
(Solutions based entirely on graphical or numerical methods are not acceptable.) :5:'::3:
“) N
7000 -
y= 5 X> 0 j_":;-j
31+ (35sinx —12cosx) Bhau
(c) Use your answer to part (a) to calculate
(1) the minimum value of y,
(i1) the smallest value of x, x > 0, at which this minimum value occurs.
C))
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N\
10. f(x) = cosx + 2sinx
(a) Express f(x) in the form R cos(x - a), where R and « are constants,
R>0and0 < a < %
Give the exact value of R and give the value of a, in radians, to 3 decimal places.
3)
g(x) =3 - 7£(2x)
(b) Using the answer to part (a),
(1) write down the exact maximum value of g(x),
(i1) find the smallest positive value of x for which this maximum value occurs,
giving your answer to 2 decimal places.
3)
L J
20
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11. (a) Express 3sin2x + 5cos2x in the form Rsin(2x + o), where R > 0 and 0 < a < P

Give the exact value of R and give the value of « to 3 significant figures.

(b) Solve, for0 < x < 7,
3sin2x + 5cos2x =4

(Solutions based entirely on graphical or numerical methods are not acceptable.)

g(x) = 4(3sin2x + 5cos2x)> + 3
(c) Using your answer to part (a) and showing your working,
(1) find the greatest value of g(x),

(i1) find the least value of g(x).
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12.

(a) Express 10cosf — 3siné in the form Rcos (6 + a), where R > 0 and 0 < o < 90°
Give the exact value of R and give the value of a to 2 decimal places.
3
Alana models the height above the ground of a

passenger on a Ferris wheel by the equation

H=12—-10co0s(307)° + 3sin(307)°

where the height of the passenger above the H
ground is H metres at time ¢ minutes after the
wheel starts turning. _

—

(b) Calculate
(1) the maximum value of H predicted by this model,
(i1) the value of # when this maximum first occurs.

Give each answer to 2 decimal places.

C))
(c) Calculate the value of # when the passenger is 18 m above the ground for the first time.

Give your answer to 2 decimal places.

“)

(d) Determine the time taken for the Ferris wheel to complete two revolutions.

2
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13. (a) Express J5cos6 — 2sin 6 in the form Rcos(f + a), where R > 0and 0 < a0 < %

State the value of R and give the value of a to 4 significant figures.

3
(b) Solve, for—z < 0 < =,
\/50050 —2sinf = 0.5

giving your answers to 3 significant figures.
[Solutions based entirely on graphical or numerical methods are not acceptable.]

C))
f(x) = A(V5cos0 - 2sin0) + B GeR
where 4 and B are constants.
Given that the range of f'is
—15 < f(x) < 33

(c) find the value of B and the possible values of 4.
Q)

~
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14. (a) Express 3cos@+ 5siné in the form Rcos(§ — @), where R and o are constants,
R>0and 0 < a < 90°. Give the exact value of R and give the value of a to 2 decimal

places.
3)
(b) Hence solve, for 0 < € < 360°, the equation
3cos@+5sinf =2
Give your answers to one decimal place.
“)

(c) Use your solutions to parts (a) and (b) to deduce the smallest positive value of 6 for
which

3cos@ —5sin@ =2
2
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15.

f(@) =5cosf —4sind feR

(a) Express f(#) in the form Rcos(f + a), where R and o are constants, R > 0 and
O<a< % Give the exact value of R and give the value of a, in radians, to 3 decimal
places.

€))

The curve with equation y = cos 8 is transformed onto the curve with equation y = f(8) by
a sequence of two transformations.

Given that the first transformation is a stretch and the second a translation,
(b) (i) describe fully the transformation that is a stretch,

(i1) describe fully the transformation that is a translation.

2

Given
90

0 - -
&0 4+ (£(0))’

(c) find the range of g.
2
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16.

(a) Express 12sinx — Scosx in the form Rsin(x — ), where R and a are constants,

R>0 and 0 < a < Z=. Give the exact value of R and give the value of a in radians,

to 3 decimal places.

(&)

The function g is defined by

g(9)210+128in(29—%)—5008(20—%) 0> 0
Find
(b) (i) the minimum value of g(6)

(i) the smallest value of 6 at which the minimum value occurs.

3)
The function h is defined by
h(f) =10 — (12sinf — 5cosf})*

(c) Find the range of h.
(2)
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f(x) = 8sinxcosx + 4cos’x — 3
(a) Write f(x) in the form
asin2x + bcos2x + ¢

where a, b and c are integers to be found.

3)
(b) Use the answer to part (a) to write f(x) in the form

Rsin(2x+a)+c
T
where R > 0 and O<a<5

Give the exact value of R and give the value of a in radians to 3 significant figures.

3)
(c) Hence, or otherwise,
(1) state the maximum value of f(x)

(i1) find the second smallest positive value of x at which a maximum value of f(x)
occurs. Give your answer to 3 significant figures.

(&)
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18. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

T
(a) Express 8sinx — 15cosx in the form Rsin(x —a), where R >0 and 0 < a < 3

Give the exact value of R, and give the value of a, in radians, to 4 significant figures.

3)
15
fx)= 41 +16sinx —30cosx x>0
(b) Find
(1) the minimum value of f(x)
(i1) the smallest value of x at which this minimum value occurs.
“)
(c) State the y coordinate of the minimum points on the curve with equation
y=2f(x)—5 x>0
1)

(d) State the smallest value of x at which a maximum point occurs for the curve
with equation

y=—1f(2x) x>0
1)
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19. (a) Write 2sinf — cos# in the form Rsin(f — a)), where R and a are constants, R > 0 and
0 <a < 90°. Give the exact value of R and give the value of a to one decimal place.

©))

VA

DV

Figure 3
Figure 3 shows a sketch of the graph with equation y = 2sinf — cosf, 0 < 0 <360°

(b) Sketch the graph with equation

y=\2sin9—cos¢9 , 0 < 9<360°

stating the coordinates of all points at which the graph meets or cuts the coordinate
axes.

3)
The temperature of a warehouse is modelled by the equation

f(f) = 5 + | 2sin(151)° — cos(15¢)°

, 0< <24

where f(¢) is the temperature of the warehouse in degrees Celsius and ¢ is the time
measured in hours from midnight.

State
(¢) (i) the maximum value of f(¢),

(i1) the largest value of z, for 0 < ¢ < 24, at which this maximum value occurs. Give
your answer to one decimal place.

(©))
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20. (a) Express 2sin 8 + cos 0 in the form Rsin (6 + a), where R and a are constants,
R > 0and 0 < a < 90°. Give your value of a to 2 decimal places. (®))
A ! 1
2m
4m
4 m
v 0 0 0 l
2
Figure 4
Figure 4 shows the design for a logo that is to be displayed on the side of a large building.
The logo consists of three rectangles, C, D and E, each of which is in contact with two
horizontal parallel lines /, and /,. Rectangle D touches rectangles C and E as shown in
Figure 4.
Rectangles C, D and E each have length 4 m and width 2 m. The acute angle 6 between
the line /, and the longer edge of each rectangle is shown in Figure 4.
Given that /, and /, are 4 m apart,
(b) show that
2sinf+cos@=2 Q?)
Given also that 0 < 8 < 45°,
(c) solve the equation
2sinf +cosf=2
giving the value of 6 to 1 decimal place. 3)
Rectangles C and D and rectangles D and E touch for a distance 2Zm as shown in
Figure 4.
Using your answer to part (c), or otherwise,
(d) find the value of 4, giving your answer to 2 significant figures. 3)
J
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