Chapter 7 Solution

1. cos2a =1-2sin’*
2 2
cos2a =1-2 (gj (A1) for substitution
CoS2a = 1
9
1 .
secdq =—— (M1) for valid approach
cos2(2a)
secda = +
2C0S° 2 -1
secdo = % Al
z(lj 4
9
secda = 8 Al
79

[4]
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tana =+/sec’ a —1

tana =

tana =—
tan 2a = 2tan2a
—tan“ o
(3]
tan 2a = >
4
{5
3
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(M1) for valid approach

(A1) for substitution

Al

Al
[4]



. 3
COSOH—SIna:?

(cosa +sina)’ = [?J

2 ; P02 3
COS”“ &+ 2SIN x CoS & +SIn a:4

1+sin2a = §
4
sin2¢ = —1
4

seCdog=——
cos2(2cx)

N
1-2sin?2a
1

secda :§
7

secda =

sec4a =

SE Production Limited

(M1) for valid approach

Al
(A1) for correct value

(M1) for valid approach

Al

Al
[6]



(seCa+tana)2:g+25eCatana
2 2 3
sec’ a+2secatan o +tan a=E+ZSeCatana
sec2a+tan2a:g
2 2 3
1+tan® o +tan aZE
2tanzoc=1
2
tan"'ozz1
4

tana = % or tana = —% (Rejected)

1-tan’ «
2tana

)

cot 2« :§
4

cot2a =

cot2a =
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(M1) for valid approach

Al

(A1) for correct value

(M1) for valid approach

Al

Al
[6]



1.

tan 2x =tan x

2tan x
————=tanx
1-tan” x

2tan x = tan x(1L—tan” x)
tan x(2—(1—tan” x)) =0

tanx =0 or tan® x=—1 (Rejected)
X=0, X=m, X=27, X=37 or Xx=4r

cosec’x+2cotx=0
cot’x+1+2cotx=0
cot’x+2cotx+1=0
(cotx+1)* =0

cotx=-1
tanx=-1
3T
X=—
4

sec’ 2x+tan2x =1
tan? 2x+1+tan2x =1

tan® 2x+tan2x =0
tan 2x(tan2x+1) =0

tan2x=0 or tan2x=-1

2X=7m, 2X=2m or 2x:7z—%, 2x:27r—%

(A1) for substitution

(M1) for valid approach

Al
A2

[5]

(A1) for substitution

(A1) for factorization

Al
Al

[4]

(A1) for substitution

(A1) for factorization
Al

: 7 .
.‘.x:%ﬂ (Rejected), x=%, x=§ or Xx=rx (Rejected) A2
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tan x+cotx=4
SinX COSX
—+—=4
COSX SInX

sin® X+Cos* X _
sinxcosx

1=4sin xcos X

1=2(2sin xcos X)

4

sin 2x=1
2

2x="or 2x=r-2
6 6

T 11z
X=— or X="1
12 12
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(A1) for substitution

(M1) for valid approach

Al

A2
[5]



1.

cosa =+/1-sin’a
2
CoOS¢ = 1—(gj
5
CoSa = g

sin 3 = \[1-cos? 8

. 3Y
sin = 1{6)

. 4
sinff=—
4 5

cos(a—2p) =cosacos2f+sinasin2f

cos(a —2,3) = cos a(2cos’ B—1) +sin a(2sin S cos f)

cos(a—2p) =

cos(a—2p) =

cos(a—2p) =

(6

F)R)-

—7J21+48
125

BEEBE
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J

(A1) for substitution

(A1) for substitution

Al
Al

(A1) for substitution

Al
[6]



T

seca =+/1+tan’a

2
Seco = 1+(§j
4

seca =—

4
S.CoSa =—

5
sina =+1-cos’ a

sing = 1—(

i

sin 8 = /1—cos’

(SRS

Sing =

gl w
]

| (BY
sinf = —K?]
sinﬂ:g

sin(fe+2p) =sinacos2f+cosasin2f3

sin(a +2/) =sina(2cos” f-1) +cos a(2sin Bcos )

B (222

125

sin(a+2m_(gj[2(

s (2

sin(a +2) =

574866
125
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(A1) for substitution

(A1) for substitution

(A1) for substitution

Al
Al

(A1) for substitution

Al

[7]



T T
COS| X+— |=C0S—COS X
6 3

T . . T T
COS X COS — —SIN XSin — = C0S — COS X
6 6 3

3

1. 1
——C0SX——SIN X =—C0S X
2 2 2

\/§cosx—sinx:cosx
\/§cosx—cosx=sinx
sin x = (v/3—1) cos x

tanx =3 -1
s.a=1,b=-1

tan(x+£)=2
4

tan x+tan
4

_ =2
1—tanxtan§

4
tan x+1_2
1-tanx

tan x+1=2(1—tan x)
tanx+1=2-2tan x
3tanx=1

1
tanx=—

sec? x =1+tan® x

2
sec?x=1+ (1)
3

sec? x _10
9
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(A1) for substitution

(A1) for correct values

Al

A2
[5]

(A1) for substitution

(A1) for correct value

Al

Al

Al
[5]



1.

(a)

(b)

1-tanx>0
tan x <1

tan _z <tanx£tanz
2 4

V4 VA
~Zax<=

2 4
Thus, the largest possible domain of f is

{x:—£<xs£}.
2 4

y =+1-tanx
= ity
x> =1-tany
tany=1-x°

y = arctan(1—x*)

- F7H(x) = arctan(1l— x*)

SE Production Limited

Al

Al
[2]
(M1) for swapping variables

M1

Al
[3]
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(@)

(b)

. T
arcsin X_E >0

. T
arcsin x = E

8

T .
ESarcsmxS—

N

. T f
SIHESXSSIH—

NN

l£x£1
2

Thus, the largest possible domain of f is

{x:13xgl}.
2

. T
=2, larcsin X ——
y \j 6
. T
=X=2 farcsm y—g
X f ) T
= — = Jarcsiny ——
2 6

NG ) T
Z=arcsiny—=
4 6

2
T

arcsiny =X7+€

=sin X—2+Z

y 4 6

- f7(x) =sin X—2+z
h 4 6
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Al

Al

Al

[3]

(M1) for swapping variables

M1

Al

[3]
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(@)

(b)

Let A=arctan % and B= arctan% .

A+ B =arctan i

m
tan(A+B) = tan A+tan B
l1-tan Atan B
1 1
1 3"7
=0H
3\ 7
10
1. 2
m 20
21
1 1
m 2
“m=2

tan(2A+B) =tan(A+ A+ B)

tan A+tan(A+ B)
1—tan Atan(A+ B)

tan(2A+B) =

tan(2A+B) -3 2

tan(2A+B) :%
6
tan(2A+B) =1
2A+B="

4

;. 2arctan 1 +arctan l =
3 7

NG
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(M1) for valid approach

(A1) for substitution

Al
[3]

(M1) for valid approach

(A1) for substitution

Al
[3]
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(@)

(b)

Let A=arctan % and B= arctan% .

A—-B =arctan 1
r

tan(A—B) = tanA-tanB (M1) for valid approach

1+tan Atan B

—— 5 7 (A1) for substitution

~.r=18 Al
[3]

arctan5—arctan7 = (% —arctan %) — (% —arctan %) (M1) for valid approach
1 1
arctan5—arctan7 = —(arctan g —arctan 7j

arctan5—arctan 7 = —arctan % Al

[2]
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1.

(a)

(b)

(@)

(b)

f(—x)=f(x)
a(—x) +bcos(—x) =ax +bcosx
—ax+bcos x =ax+bcos x

—ax = ax
0 =2ax
a=0
beR
f (=x)
h(—x) = -~/
A
f(x)
h(=x) =
R
h(-x)= %)
—X
f(x)
h(—x) = —
=4
h(=x) = —h(x)

Thus, h is an odd function.

f(=x) = f(X)

b b
asec(—x)——=asecx——
—X X

b b
asecXx+—=asecx——
X X

aeR

2 _,
X

b=0

h(=x) = f(=x)+9(-x)
h(=x) = f (X) +sin 4(—x)?
h(—x) = f (X) +sin 4x?
h(=x) = f (x) + 9(x)

h(=x) =h(x)

Thus, h is an even function.

SE Production Limited

(M1) for valid approach

Al
Al

[3]
M1
Al
AG

[2]

(M1) for valid approach

Al

Al

M1

Al

AG

[3]

[2]
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(@)

(b)

(a)

(b)

f(—X) =

. =X
sin—
2

f(-x) =

. X
—sin—
2

f(=x)=[-4

X
sin —
2

f(—X) =
f(=x)=1(x)

Thus, f isan even function.

. X
sin—
2

h(x) =g(f (x))

1
"= Ly

1
)= o)y
1
)= o)y
h(~p)=h(p)
~h(=p)=q

f (—x) = (—x)*cosec2(—x)
f (—x) = x*(—cosec2x)

f (—x) = —x?cosec2x
f(=x)=-1(x)

Thus, f isan odd function.

h(x) = g(f(x))

h(x) = tan f (x)

h(L.1) = tan f (1.1)
h(L.1) = tan(~ f (~1.1))
h(L.1) = —tan f(~1.)
h(1.1) =—-g(f(-1.1)
h(.1) =—h(-1.2)
~hL1)=—r

SE Production Limited

M1

Al

AG
[2]

(M1) for valid approach

Al
[2]
M1
Al
AG
[2]

(M1) for valid approach

Al

Al
[3]
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(@)

(b)

B 4 4
27
— =7

B
B=2 Al
3= Acosecz(%j +C
3=A+C
C=3-A
Z = Acosec?2 (3—j+ C
3 4
g =-A+3-A (M1) for substitution
—g=—2A

3
Al Al

3
C :3—1
3
c.8 Al
3
[4]
7

{y:ysg ory23} Al

[1]

SE Production Limited
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(@)

(b)

(a)

(b)

C=-1-A

2= ASEC(Z—EJ+C
2 6

nL2=2A+(-1-A)

A=3

C=-1-3
C=-+4

{y:y<-7ory>-1}

x:i, x=1and x=
2

SE Production Limited

Al

(M1) for substitution
Al

Al

[4]
Al

[1]

(M1) for valid approach

Al

Al

Al
[4]
A2
[2]
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(@)

(b)

T—4= Acosec;r(gj +C

r—4=-A+C
C=r—4+A

T+4= Acosecw(gj +C

Sr+4=A+7-4+A
=2A

(o)

O 0>
Il

4
r—4+4
V4

f(x)=8+rx
4dcosecrX+rx=8+rx
4coseczx =8
cosecrX =2

. 1
sinzx =—
2

T T T
AX=—, IX="——, IX=—+27
6 6 6

T
or 7rx=7r—€+27r

1 5 13 17
X==,X=>,X="o0f X=—
6 6 6 6
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Al

(M1) for substitution
Al

Al
[4]

(Al) for setting equation

Al

A2
[4]

18



1.

@ For correct shape Al
For correct asymptote Al
For correct intercept Al
)
- A
y:|lcn ec(f-(y;-i-l)“ 4
4 4 7))
2

e N_]0.354

[3]

(M1) for valid approach

-3 —2 -1 (@) 1
2
x=-1
4
(b) 1cosec(z(x +1)j +x=0

4 4

By considering the graph of

y= %cosec(% (x +l)j +x, Xx=-1.255283.

S X=-1.26 Al

SE Production Limited

[2]
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@ For correct shape Al
For correct intercepts A2

[3]

@)

y=|secmrx—2

I

\ 4
=

25 0 0.25

R
I\

\

\

/

)/

N

W | —

o

(b)  |seczx—2/>1
seczx—2|-1=0
By considering the graph of y =|seczx—2|-1,

X <-0.391826552, x =0 or x>0.391826552 . (M1) for valid approach
5. —0.5<x<-0.392, x=0 or 0.392<x<0.5 A2

[3]

SE Production Limited



(a)

(b)

For correct shape A2
For correct intercept Al
[3]
¥
A
6
y= |cosec(£-x\1n x|
s g/
4 /
/
2 \ /,/
|\

of 1 2 4 6 o
cosec(% len X|+X>4

T
cosec(g len X|+X—=4>0
By considering the graph of
y= cosec(% xj Inx|+x—4, x<0.5032849 or
X >2.8380063. (M1) for valid approach
~.0<x<0.503 or 2.84<x<7 A2

[3]

SE Production Limited
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(a)

(b)

For correct shape Al
For correct asymptote Al
For correct intercepts Al
I
h A
| 4
!
X=——1
: =e cot(x+£)
: y= p
1 1
-2 i ™~ .
~~ ! O 7\1
\\ | 4\
\ \\

k >—0.0503534375
k >—0.0504
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A2

[3]

[2]
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