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1. (a) Given that sin?0 + cos?0 = 1, show that 1 + tan?6 = sec?0.

)
(b) Solve, for 0 < 0 < 360°, the equation
2 tan?0 + secO = 1,
giving your answers to 1 decimal place.
(6)
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5. (a) Using the identity cos(A + B) = cosA cosB — sinA sinB, prove that

cos2A =1 — 2 sin®A.

)
(b) Show that
2sin20—-3cos20—-3sinf+3=sin6 (4 cosO+6sin6-23).
(4)
(c) Express 4 cos 0 + 6 sin @ in the form R sin(@ + o), whereR>0and 0 < o < 3.
(4)
(d) Hence, for 0 < 6 < 7, solve
2 sin 20 = 3(cos 20 +sin 6 — 1),
giving your answers in radians to 3 significant figures, where appropriate.
()
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6. f(X) =12 cosx —4 sin x.

Given that f(x) = Rcos(x + o), where R > 0 and 0 < o < 90°,

(@ find the value of R and the value of «.

(4)
(b) Hence solve the equation
12 cosx—4snx=7
for 0 < x < 360°, giving your answers to one decimal place.
)
(¢ (i) Write down the minimum vaue of 12 cosx —4 sin x.
1

(if) Find, to 2 decimal places, the smallest positive value of x for which this
minimum value occurs.
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7. (&) Show that
0] COSZ)_( =cosx—sinX, X#(h—-3)mne Z,
COSX+sinx 2
2
(i) £(cos2x —sin 2x) = co* X — COSXSINX — .
(©)
(b) Hence, or otherwise, show that the equation
c0s20 1
coso . ==
cosf +sinf | 2
can be written as
Sin 26 = cos 26.
(©)
(c) Solve, for 0 < 6< 2r,
sin 26 = cos 26,
giving your answers in terms of .
(4)
J
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6. (a) Using sin?0 + cos?0 = 1, show that cosec?0 — cot?0 = 1.

(b) Hence, or otherwise, prove that
cosec*d — cot*d = cosec?0 + cot?6.
(c) Solve, for 90° < 6 < 180°,

cosec*d — cot*0 = 2 — cot 0.

(2)

(2)

(6)

~
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8. (a) Giventhat cosA= % where 270° < A < 360°, find the exact value of sin 2A.

)
b) (i) Show that cos| 2x+ 2 |+ cos| 2x— " | = cos2x
(b) (i)
3 3
3
Given that
y:33in2x+cos(2x+£j+cos(2x—£),
3 3
. dy .
(ii) show that d—:sm2x.
X
(4)

~
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blank
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1. (8 By writingsin30assin (26 +0), show that
sin30 =3sin@ —4sin®0.

(b) Giventhat sinf :E , find the exact value of sin36.
4

()

2
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5. Figurel
Figure 1 shows an oscilloscope screen.
The curve shown on the screen satisfies the equation
y=13cosx+sinx
(8) Express the equation of the curve in the form y=Rsin(x+ a), where R and o are
constants, R>0and O< a < %
4)
(b) Findthevauesof x, 0< x< 27, for whichy=1.
4)
. J
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8. (i) Provethat

sec? X — cosec’x = tan? x—cot? x

(ii) Given that
y=arccosx, —-1<x<land O0<y<m,

() expressarcsinxintermsof y.

3)

(2)

(b) Hence evaluate arccos x + arcsin X. Give your answer in terms of 7.

(D)

~
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blank
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6. (a) Express 3sinx + 2 cos x in the form R sin(x + &) where R>0and 0 < a < %

(4)
(b) Hence find the greatest value of (3 sin x + 2 cos x)*.
)
(c) Solve, for 0 < x < 2m, the equation
3sinx+2cosx=1,
giving your answers to 3 decimal places.
()

N 2 6 1 0 9 A 0 1 4 2 4



physicsandmathstutor.com

June 2007

LeatveN
blank
Question 6 continued
J
15
WA O Turn over
N2 6 1 0 9 A0 1 5 2 4



physicsandmathstutor.com June 2007

~
Leave
blank

7. (a) Prove that
sind cosé

——+——=2c0sec 20, 6 #90n°.
cosd sinf
(4)
(b) On the axes on page 20, sketch the graph of y = 2 cosec 26 for 0° < 6 < 360°.
)
(c) Solve, for 0° < # < 360°, the equation
sind cosf
cos® sin®
giving your answers to 1 decimal place.
(6)
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6. (a) Use the double angle formulae and the identity
cos(A+ B) =cos Acos B —sin Asin B

to obtain an expression for cos3x in terms of powers of cosx only.

(4)
(b) (i) Prove that
COS_X +1+SmX523ecx, x¢(2n+1)£.
1+sinx  CcOSX 2
(4)
(if) Hence find, for 0 < x < 27 , all the solutions of
cosx  l+sinx
—+ =4,
1+sinx  cosXx
3)
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f(x) =5co0s x+12sin x

Given that f(x) = Rcos(x—«), where R >0and 0< « <§,

(@) find the value of R and the value of « to 3 decimal places.

(4)
(b) Hence solve the equation
5cosx+12sinx =6
for 0 < x< 2m.
©)
(¢) (i) Write down the maximum value of 5cosx+12sinX.
1)
(if) Find the smallest positive value of x for which this maximum value occurs.
)
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(a) Given that sin?6 + cos?0 = 1, show that 1 + cot?d = cosec?6 .

(b) Solve, for 0 < 6 < 180°, the equation
2 cot?d — 9 cosech = 3,

giving your answers to 1 decimal place.

)

(6)
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(@) (i) By writing 36 = (26 + 6), show that
sin36 = 3 sind — 4 sinp.

(4)
(if) Hence, or otherwise, for 0< 0 < % solve
8sin0 —6sind +1=0.
Give your answers in terms of 7.
(®)
(b) Using sin(f —«) =sin#cosa —cosdsina, or otherwise, show that
sin15° =%(\/6—\/2).
(4)
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8.

(@) Express 3 cosé + 4 sind in the form R cos(6 — o), where R and « are constants, R > 0
and 0 < a < 90°.
(4)

(b) Hence find the maximum value of 3 cosé + 4 siné and the smallest positive value of
@ for which this maximum occurs.

®)
The temperature, f(t), of a warehouse is modelled using the equation
f(t) = 10 + 3 cos(15t)° + 4 sin(15t)°,
where t is the time in hours from midday and 0 < t < 24.
(c) Calculate the minimum temperature of the warehouse as given by this model.
)
(d) Find the value of t when this minimum temperature occurs.
@)
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6. (a) Use the identity cos(A+ B) = cos AcosB — sin Asin B, to show that
Cos2A =1 - 2sin’A
)
The curves C, and C, have equations
C,o y =3sin2x
C, Y = 4sin’x —2cos2x
(b) Show that the x-coordinates of the points where C, and C, intersect satisfy the
equation
4c0s2x + 3sin2x = 2
®)
(c) Express 4cos2x + 3sin2x in the form Rcos(2x — ), where R > 0 and 0 < o < 90°,
giving the value of « to 2 decimal places.
®)
(d) Hence find, for 0 < x <180°, all the solutions of
4c0s2x + 3sin2x = 2
giving your answers to 1 decimal place.
(4)
J
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Solve

for 0 < x < 180°.

cosec?2x —cot 2x =1

()
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1. (a) Show that

sin 20
1+ cos 20

=tané

(b) Hence find, for —-180° < 6 < 180°, all the solutions of

2sin20
1+cos 20

Give your answers to 1 decimal place.

)

@)
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7. (a) Express 2sind-1.5cos6 inthe form Rsin(6 — @), where R > 0 and 0 <« <% :
Give the value of o to 4 decimal places.
©)
(b) (i) Find the maximum value of 2sin# —1.5cosé.
(if) Find the value of 9, for 0 < 8 < x, at which this maximum occurs.
@)
Tom models the height of sea water, H metres, on a particular day by the equation
H :6+23in(ﬂj—l.5cos(ﬂ), 0<t<12,
25 25
where t hours is the number of hours after midday.
(c) Calculate the maximum value of H predicted by this model and the value of t,
to 2 decimal places, when this maximum occurs.
@)

(d) Calculate, to the nearest minute, the times when the height of sea water is predicted,
by this model, to be 7 metres.

(6)
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3. Find all the solutions of
2c0s260 =1-2sind

in the interval 0 < @ < 360°.

(6)
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6.

(a) Prove that

10520 _yanp pr90n°, nez
sin260 sin20 (4)

(b) Hence, or otherwise,

(i) show that tan15° = 2—+/3,
3

(if) solve, for 0 <x<360°,

cosec 4x—cot4x =1

Q)
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5. Solve, for 0<<6<180°,
2cot? 39 =7cosec30-5

Give your answers in degrees to 1 decimal place.
(10)
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f(x)=x"—3x+2cos(4x), 0<x<=m

(@) Show that the equation f(x)=0 has a solution in the interval 0.8 <x < 0.9

)
The curve with equation y=f(x) has a minimum point P.
(b) Show that the x-coordinate of P is the solution of the equation
‘o 3+sin(4x)
2 (4)
(c) Using the iteration formula
‘- 3+sin2(§ X, ) x =2
find the values of x,, X, and X,, giving your answers to 3 decimal places. -
3

(d) By choosing a suitable interval, show that the x-coordinate of P is 1.9078 correct to 4
decimal places.

©)
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blank

P 4 0 0 8 4 A0 1 2 2 4



physicsandmathstutor.com

January 2012

Question 6 continued

LeaveW
blank

P 4 0 0 8 4 A0 1 3 2 4

13
Turn over



physicsandmathstutor.com

January 2012

8.

(a) Starting from the formulae for sin(A+B) and cos (A+B), prove that

tan A+tan B
1-tan Atan B

tan(A+ B)=

(b) Deduce that

tan(¢9+ f) = —1+ V3tand
6 J3—-tanéd

(c) Hence, or otherwise, solve, for 0< 0 < «,
1+3tan6 =(V3-tano)tan(7 -0)

Give your answers as multiples of z.

(4)

3)

(6)
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blank
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5. (a) Express 4cosec’20 —cosec’d in terms of sinf and cos#.
)
(b) Hence show that
4cosec? 20 —cosec’d = sec’d
(4)
(c) Hence or otherwise solve, for0 <0< r,
4cosec’ 20 —cosec’d = 4
giving your answers in terms of z.
@)
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f(X) = 7cos2x — 24sin 2x
Given that f(x) = Rcos(2x+a), where R>0 and 0< a < 90°,

(@) find the value of R and the value of o .

(b) Hence solve the equation
7c0s2x—24sin2x=12.5

for 0 < x<180°, giving your answers to 1 decimal place.

(c) Express 14cos” x—48sin xcos x in the form acos2x+bsin2x+c,
where a, b, and ¢ are constants to be found.

(d) Hence, using your answers to parts (a) and (c), deduce the maximum value of

14.cos? x — 48sin x cos X

©)

®)

)

()
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blank
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4. (a) Express 6cos@+8sind in the form Rcos(d — ), where R >0and 0 <« <%.

Give the value of « to 3 decimal places.

(4)
(b) p(9)=12+6co:=,40+8$in9' 0<f<2n
Calculate
(i) the maximum value of p(6),
(i) the value of # at which the maximum occurs. @

P 4 1 4 8 6 A0 1 0 2 8
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6.

(i) Without using a calculator, find the exact value of
(sin 22.5° + cos 22.5°)?

You must show each stage of your working.

®)
(if) (@) Show that cos 26 + sin 8 = 1 may be written in the form
ksin?@ — sin @ = 0, stating the value of k.
)
(b) Hence solve, for 0 < 8 < 360°, the equation
cos20+sinfd=1
(4)
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f(x) = 7cos x + sin x
Given that f(x) = Rcos(x — @), where R > 0 and 0 < a < 90°,

(a) find the exact value of R and the value of a to one decimal place.

3
(b) Hence solve the equation
7cos x +sinx =5
for 0 < x < 360°, giving your answers to one decimal place.
)
(c) State the values of £ for which the equation
7cos x +sinx =k
has only one solution in the interval 0 < x < 360°
2)
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5. (a) Differentiate
cos2x
Vx
with respect to x.
(&)
(b) Show that 4 sec’ 3x) can be written in the form
dx
u(tan 3x + tan® 3x)
where 4 is a constant.
(®))
. . dy . T
(c) Givenx = 2s1n(%) , find ay in terms of x, simplifying your answer.
(C))

14
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6.

(i) Use an appropriate double angle formula to show that
cosec2x = A cosec x sec X,

and state the value of the constant A.

(©))

(i1) Solve, for 0 < 0 < 2z, the equation
3sec’d + 3secH = 2 tan’ 0

You must show all your working. Give your answers in terms of 7.

(6)

Leave )
blank
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3. Given that
2c0s(x + 50)° = sin(x + 40)°

(@) Show, without using a calculator, that
1
tan x° = —tan 40°
3
(b) Hence solve, for 0 < 4 < 360,

2c0s(260 + 50)° = sin(20 + 40)°

giving your answers to 1 decimal place.

(4)

(4)
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3mst

N

A

24 m
Figure 2

Kate crosses a road, of constant width 7 m, in order to take a photograph of a marathon
runner, John, approaching at 3ms.

Kate is 24 m ahead of John when she starts to cross the road from the fixed point A.
John passes her as she reaches the other side of the road at a variable point B, as shown in
Figure 2.

Kate’s speed is Vms™ and she moves in a straight line, which makes an angle 6,
0 < 0 < 150°, with the edge of the road, as shown in Figure 2.

You may assume that V is given by the formula

y- 21
"~ 24sin6 + 7cosb’

0 <60<150°

(a) Express 24sin6 + 7cosé in the form Rcos(d — «), where R and o are constants and
where R > 0 and 0 < a < 90°, giving the value of a to 2 decimal places.

3)
Given that 6 varies,
(b) find the minimum value of V.

2)
Given that Kate’s speed has the value found in part (b),
(c) find the distance AB.

3)
Given instead that Kate’s speed is 1.68 ms™,
(d) find the two possible values of the angle 6, given that 0 < 8 < 150°. ©
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Core Mathematics C3

Candidates sitting C3 may also require those formulae listed under Core Mathematics C1 and
C2.

Logarithms and exponentials

exIna - ax

Trigonometric identities

sin(Ax B) =sin AcosB + cosAsinB
cos(Ax B) =cosAcosBFsin AsinB

+
tan(A+ B) = NALENB 5y gL (k+2)7)
1¥ tan AtanB
sin A+sin B =2sin A+BcosA_B
2 2
sSinA-sinB = ZcosA+ Bsin A; B
cos A+ cosB = 2cos A+B cos A-B
2 2
cos A—cosB =-2sin At Bsin A; B
Differentiation
f(x) f'(x)
tan kx k sec? kx
Sec X sec x tan x
cot X —cosec? X
COSEC X —COSEC X COt X
f(x) f(x)9(x) - f(x)g'(x)
a(x) 9(¥)?
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Core Mathematics C2
Candidates sitting C2 may also require those formulae listed under Core Mathematics C1.
Cosinerule

a’=b?+c*—2bccosA

Binomial series
(@a+h)" :a”+(3a”‘1b+(ga”‘2b2+...+(?]a”‘rb’ +..+b" (ne N)

|
where|"|="c, ="
r ri(n—r)!

L+x)" S G BNC ML (et IR G2 BN (x|<LneR)
1x Ix2x...xr

Logarithms and exponentials

log, X

log, x=
log, a

Geometric series

un=ar”‘1
a(l-r")
S]: N 7
1-r

Sso=ifor |r| <1
1-r

Numerical integration

b
The trapezium rule: J y dx=1h{(Yot+yn) +2(y2+Yy2+..+Yn_1)}, Wwhere h= b-a
n

a

Edexcel AS/A level Mathematics Formulae List: Core Mathematics C2 — Issue 1 — September 2009



Core Mathematics C1

Mensuration
Surface area of sphere = 47t 2

Area of curved surface of cone = zr x dant height

Arithmetic series

up=a+(n-1)d

= %n(a+|)= %n[2a+(n—1)d]

4 Edexcel AS/A level Mathematics Formulae List: Core Mathematics C1 — Issue 1 — September 2009





