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Know and use exact values of sin and cos for 0, o232 and multiples thereof, and exact values of

tan for 0, % , % , g 1 and multiples thereof- Answers

AQA, Edexcel, OCR

1)  Evaluate the following expression.
c0s45°cos30° + sin45°sin30°

We can evaluate this by using the following values of sine and cosine.

[1 mark]

o1
sin30° = 2
c0s30° = ?
sin45° = %
c0s45° = %
Now,

0 o . °o . o (1Y) (V3 1) (/1 1\[v3 1

cos45 cos30 + sin45 sin30 =(5) (7) + (\/_E) (E) = (ﬁ) [7 + E]
[1 mark]

cos45°cos30° + sin45°sin30°=(%) [\@;1] = \/Z;




2)

3)

1

’ then what is the value of x?

T . T T
Ifcos=sin-tan- =
6 3 6

We can find the value of x by using the following values of sine, cosine and tangent.

[1 mark]

.m 3
sm3— 5

E]
cos6— >
. T 1
an—=—

6 3
Now,

n_rtt n_\/§ \/§<1)_1
cos6sm3 an6— > 2 I\ B) "=
[1 mark]
V3 1
4 4x
Multiplying both sides by 4
V3=t

X

1
xX=—

V3

If sin? g +1=x+ cos? g , then what is the value of x?

We can find the value of x by using the following values of sine and cosine.

[1 mark]
o1
Slng=§
T 1
COS§=E

sinzz+1—x+cosZE
6 3

1) 1\

G) +1=x+(3)

Ttl=x+7

Subtracting i4 from both sides, we get

[1 mark]

x=1



4)

5)

Ifa+ B +y = 180° ,then what is the value of sin (% + g) ?

We can find the value of x by using the following relation.
a+p =180°—y
[1 mark]

in(+2) = sn (£2) = sn (22°2) = i (12 -2)

i.e.sin (90° - g) = sin (900 + (_ g)) =~ sin (_ %)

Since sin(—0) = —sin0

[1 mark]

Therefore
—sin (— g) = — (—sin g) = sing

What is the solution of tan@ + V3 = 0 in [0. %] ?
[1 mark]

We simplify the given equation.

tand +V3 =10

Adding —/3 on both sides we get

tan + 0 = —/3

tanf = —/3<0
We know that
[1 mark]

From 0 tog tan > 0
Hence,

In [O, g] there is no solution of tanf + V3 = 0



6)

What is the smallest positive angle for which 2sin?6 + v3cos@ + 1 = 0?

[1 mark]

We can find the smallest positive angle 6 by solving the given equation and using the

trigonometric identity

i.e.sin?0 + cos?0 =1

Now,

2sin?6 +V3cos6 +1 =0

2(1 — cos?60)+V3cos6 +1 =0

2 —2c0s%0 ++V3cos8 +1 =0

3 = 2c0s%?0 —\/3c0s6 or 2c0s?8 —+/3cos —3 =0
[1 mark]

This is quadratic equation in cos@

Using quadratic formula i.e.

—b+Vb2-4ac
x = —— we get
2a
~(~V3)+|(—V3) -4@)(-3)
0s0 =
2(2)
0 = V3+V3+24 _ V3+/3(1+8) _ v3+/3(9) _ V3+3V3
cosv = 4 - 4 - 4 T4
[1 mark]
Now
V34343 \V3-33
cosl = or cosl =

4

43 V3-3V3 _ -2v3 _

cos = - = 1.73 (Impossible)  or cosl = "

3 . . 6 5
cosf = —§<01sm 2nd quadrant with 6 =T[—%=£—%=£

[1 mark]

51

Required Angle = >

V3

2



7)  What s the general solution of the trigonometric equation tanf = cota ?

[1 mark]
We know that
sin6 cosa
tanf = & cota = —
cos6 sina
Now,
sinf __ cosa
cosd  sina

sinfsina = cosfcosa

or cosOcosa — sinBsina =0

[1 mark]

Using Fundamental law of trigonometry
cos(8 + a) = cosOcosa — sinbsina
cos(@+a)=0

[1 mark]

The general solution of this equation is
0+a=nr+ g

Or simply

9=nn+§—a

8)  What is the number of solutions of tan3@ = 0 in the interval [n, 37”] ?

Here,

We can write tan30 as (tan6)3
[1 mark]

Since tan36 = 0

Therefore

(tan8)3 =0

[1 mark]

This implies tanf = 0

tan@ is equal to zero when

0=0,m2m3m,.....
Since only r lies in the interval [n, 37”]

Hence tan36 = 0 has only one solution in this interval.



9)

10)

Find the value of sin50° — sin70° + sin10°?
[1 mark]
We can find the value of this expression by using the following formula

sin(a + B) = sin(a)cos(B) + cos(a)sin(p)

[1 mark]
Here sin50° = sin(60° — 10")
= sin60°cos10° — cos60°sin10” = gcoslo" - %sin10° ....... .(a)
sin70" = sin(60° + 10°)
= sin60°cos10” + cos60°sin10” = gcoslo‘J + %sin10° ........ (b)
[1 mark]
Now,
sin50° — sin70° + sin10° = (a) — (b) + sin10°
V3

=¥ 0s10° — Lsin10° — £c0510° —Lsin10° + sin10° = — (l + l) sin10° + sin10°
2 2 2 2 2 2

= —sin10° +sin10° =0 Answer.

If sin(a — B) = —% and cos(a + B) = % then find the valuesof a & 8 ?

[1 mark]

We can find the value of this expression by using the fact that cosine has positive value in
4th quadrant while sine has negative value.

[1 mark]

Therefore,
Vs
a—f =-— p
And
s
a+ ,[)) = g
Adding both equations we get,
s T
2+ - =— p + 3

T 21 T
2a=—=-+===
6 6 6

T
a=—
12

[1 mark]
And therefore

'B_n T 4T TL'_3TL'
T3 12 12 12 12



11)

12)

cos(a+pB) 2

If cotacotp = 2 then what is the value of cos(ap)

[1 mark]

Here

cosa cosp
—— and cotff = —
sina sinf

cota =

[1 mark]
Now,

cota cotfp =2

cosa cosf
sina sinf3

Le.
cosa cosf = 2sina sinf
[1 mark]

Now

cos(a+f) _ cosa cosp—sina sinf
cos(a—p) cosa cosB+sina sinf

[1 mark]
Using (1),

cos(a+f) _ 2sinasinf-sinasinf _ sinasinf 1

cos(a—p) T 2sina sinf+ sina sinf " 3sina sinf T3

If cosO + sec@® = 2 then what is the value of cos?0 + sec?6 ?

We can find the value of this expression by taking square of given equation. i.e.

(cosO + secB)? = 27

We know that (a + b)? = a? + b? + 2ab
[1 mark]

Therefore

cos?0 + sec?0 + 2cosBOsechd = 4

c0s?6 + sec?0 + 2cosb (;> =4
cos@

cos?0 + sec?6 +2(1) = 4
[1 mark]
This implies cos?6 + sec?0 =4 —2 =2

(1)



13)

14)

Ifa+ B =90"and a — B = 30" then what will be the value of sin3a ?

[1 mark]

Solving the given equations, we get value of « then further we find the value of sin3a
Adding both sides of given equations, we get

20+ B —F =90+ 30°

2a =120

=2 =60°

2

Now,

sin3a = sin3(60°) = sin180° =

. a a
1+sina . sin; + cos;
If — = 4 then what is the value of —2——2 ?
1-sina sing- — cos;
[1 mark]

We use following identities to find the value of required expression.
sin26 = 2sinfcosO and sin?0 + cos?0 = 1

[1 mark]

Now by putting 6 = % in above equations

1+sina 4b sinzg + coszg + Zsingcosg 4
= ecomes =
1-sina sin2€ + cos2Z — 25inZcosZ
2 2 2 2
[1 mark]
Here,

2 2
. a a . a a . a a . a a
sin®= + cos?= + 2sin=cos— = (sm —) + (cos —) +2 (sm —) (COS —)
2 2 2 2 2 2 2 2

2
. a a
= (sm— + cos —)
2 2

[1 mark]
Now
. L 2 .a _a . a a\2 . a a, 2
sin2=+ cos?= + 2sin—cos— (sm— + cos—) sin- + cos=
2 2 2 "2 2 2) __ 2 2 =4
2@ 28 _ 5in@oncE T . a a2 in&_ ] -
sin?- + cos > 25m2c052 (SmE _ cosE) sinZ— cos;

.a a
Sin- + cos—

2 2=4

sinE cosg
2 2



15)

16)

17)

- T
Find the value of cos o ?

We know that
nrad.= 180°
[1 mark]

Therefore

o

Now

cos% = cos15 = cos(45° —30")

Using Fundamental law of Trigonometry
[1 mark]

cos % = c0s45°c0s30° + sin45’sin30°
s =(H D+ @) =@ E+=@ =5

Simplify the expression sin(a — ) + 2cosasinf3 ?

[1 mark]

We can simplify this expression by using the following formula
sin(a — B) = sin(a)cos(B) — cos(a)sin(p)

Now

sin(a — B) + 2cosasinf = sin(a)cos(B) — cos(a)sin(B) + 2cos(a)sin(p)
[1 mark]

Which is equal to

sin(a — B) + 2cosasinf = sin(a)cos(B) + cos(a)sin(p)

Also we know that sin(a + B) = sin(a)cos(B) + cos(a)sin(B)
Therefore,

sin(a — B) + 2cosasinf = sin(a + )

What is the reference angle of cos0 = — % ?
[1 mark]
Here cosf = — % is negative.

And cos6 is negative in 2nd and 3rd quadrant with standard angles of 120°and 240’
[1 mark]
And the corresponding reference angle is given by

180°—120" = 240" — 180" = 60° Answer



18) What s the solution of VV3cscO + 2 = 0 in [0,2m]?
V3cscd+2=0
Subtracting 2 from both sides
V3esc+2—-2=0-2
V3csch = -2

2
cscO = G

[1 mark]
This means

sin@ = —?

And sin@ is negative in 374 and 4t quadrant and equals to — ? with reference angle g

[1 mark]
Now
s s
0=m— = ,2m— =
3 3
31 T 6T T
f=———-,—— =
3 3’3 3
2w 5T
0=—,6,—
3’3

19) Whatis the solution of sinf = —% in[0,2m]?
[1 mark]

o o 1.
We know that sinf is negative in 34 and 4th quadrant and equals to > with reference angle

A

6
[1 mark]
Now
s T
0=mn——,2m— —
6 6
61T T 121 T
f=——-,—— —
6 6 6 6
57 11m
0 =—,—
6 ' 6



20) Whatis the solution of sec?0 = 2 in [, 2m]?
We know that

1
secl = P
Now
2
sec?f = ( L ) =2
cos0
1 —
cos20
This means
cos?0 ==
2
[1 mark]
Taking square root on both sides
1
cosl = 5
We know that cos@ is positive in 15t and 4t quadrant and equals to % with reference angle
T
4
[1 mark]
Now,
6=",2m— =
4 4
T 8m T
O=v7 3
n 7T
iy
21) . . tan3x—tan2x __ 2
What is the solution set of ————— =11

1+tan3xtan2x
We can use following formula to find its solution

tana—tanf

tan(a — f) = 1+tanatanf
Herea = 3x and B = 2x
[1 mark]

Now,

tana—tanf __ tan3x—tan2x __

1+tanatanf " 1+tan3xtan2x
Means

tan(3x —2x) =1

tanx =1

[1 mark]

Hence Solution Set = {nn + %;n = 1,2,3,...}



22)  Find the most general value of 8 which satisfies both equations sin@ = — % &tanf = \/%

[1 mark]

We know that sin@ is negative in third quadrant while tan8 is positive.

7T

Andalsoatf =mw+==2=
6 6

. I 1
sin—=—-
6 2
And
71T 1
tan? = ﬁ
[1 mark]

.
Hence 68 = 2nm + ?n is the most general value.

23) What s the solution of (2cosx — 1)(3 + 2cosx) = 0 in theinterval 0 < x < 2m ?
[1 mark]
Firstly, we simplify the given equation.
(2cosx —1)(3 + 2cosx) =0
6cosx + 4cos’x —3 — 2cosx =0
4cos?x + 4cosx —3 =0
Herea=4,b=4and c = -3
[1 mark]
Using quadratic formula for cosx

cosx = —4+,/42-4(4)(-3) _ —4+V16+48 _ —-4+V64 _ —418

2(4) 8 8 8
-4+8 -4-8
COSX = —— 0T COSX = ——
8 8
4 1 -12 3 .
COSX = =2 OrCOSX =——=——= —1.5 > 0 (Impossible)
[1 mark]

1, .
Hence only cosx = S is valid

T 61 T 51

A
Hencex ==andx=2n—=-=——==—
3 3 3 3 3



24) What is the number of roots of quadratic equation 8sec?0 — 6sec + 1 = 0?

25)

Using quadratic formula, we first solve it.
Herea =8,b = —-6andc =1

[1 mark]

Now,

—(-6)+/(-6)2-4(8)(1) _ 6+V36-32 _ 6+V4 _ 612

secd = 2(8) T o208 28 16

6+2 6—2
sec = — or secd = —
16 16

8 1 6—2 1
sec =—==o0r secf =—=—==
16 2 16 16 4

secl = % or imeans cosfO = 2 or 4 which is impossible.
[1 mark]

Hence there are no roots of this equation.

What is the most general solution of tan@ = —1 and cos0 = \/—17 ?

[1 mark]
We know that cos®@ is positive in 4th quadrant while tanf is negative.

A

And also at 8 = —

tan (— E) =-1

And

s 1
wr(-3) -
[1 mark]

Hence the most general solution is given by

9=nn+2n—%

0 =nm+ =
4



26)  What is the number of solutions of sin%0 = % in the interval [O, 3?”]7
Given that
sin%0 = =
2
[1 mark]

Taking square root on both sides, we get

sinf = i\/i
2

mg = + L
—sm¢9—i\/E

3

sin@ is positive and equals to % in 1st and 2rd quadrant when 6 = % and "

_ : : 5
While in 3rd quadrant its value is — % at Tﬂ

[1 mark]

. . 1, . 3
Hence there are three solutions of sin%6 = > in the interval [0, 7”]

27)  What is the most general solution of sina + cosa = V2sin@?

Given that sina + cosa = \/2sinf
[1 mark]

Dividing both sides by V2, we get

sina+cosa V2

A \/—Esine
(\/%) sina + (\/%) cosa = sinf
We know that sin% = \/% and cos% = \/%
[1 mark]
Therefore,

. I . s .
sin_ sina + cos— cosa = sin@
. Vs .
= sin (Z + a) = sinf
This means
T
" +a=2nm+0

a=2nn—%+9



28)  Find the most general value of 6 which satisfies the equations cos0 = — % &tanf = 1.

We know that cos@ is negative in third quadrant while tan# is positive.

[1 mark]

Andalsoat9=n+%:%”

cosZ = —
4 2

And

5
tan2= =1
4

[1 mark]

Hence 2nm + %ﬂ is the general solution of both.

29) What is the most general solution of sinf + v/3cos@ = 2?
Given that sinf + v/3cosf = 2
[1 mark]
Dividing both sides by 2, we get

sin@++/3cosb 2

2 2
G) sinf + (?) cosfd =1
[1 mark]

We know that sing =3 and cosg = %

[1 mark]

Therefore,
(l) sinf + (E) cosO = cos= sinf + sinZ cos@
2 2 3 3
. T _
= sin (E + 9) =1
[1 mark]

This means g + 0 =2nmw +

NI

s Vi

9=2n7‘[i(——;)

2



30) For what value of 0 the equation is true cotd = sin20 in the interval [0, 277]?

To find the value of 8 following equations are helpful.

[1 mark]
cosf
cott) = sinf

sin28 = 2sinBcosb

Both are equal. Therefore,

C‘,)SG = 2sinfcosf
sin6
[1 mark]

Multiplying both sides by sinf
cos® = 2sin*Ocosf
2s5in%6cosf — cosh = 0
cosf[2sin’6 —1] =0

[1 mark]

cos§ =0 or 2sin?0—-1=0
cos@ =0 or 2sin?6=1

. 1
cosd =0 or sin%0 = E

) 1
cos@ =0 or sinf = 5

[1 mark]
9="Torg=122
22 4" 4



