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Question # 1

Prove that
(1) sin(180° + @) = —sin @ (i1)) cos(180°+8)=—cosf
(iii)  tan(270"-6)=cot® (iv) cos(@—180")=—cosd
(v)  cos(270° +6)=sin@ (vi) sin(@+270")=—cos@
(vii) tan(180°+8)=tan@ (viii) cos(360"—6)=cosé
Solution

(1) L.H.S = sin(180+ &) =sin180 cos@ +cos180 sinf
=sin(0)cos@+ (—1)sind =0—sinfd =—sind =R.H.S

(i1)

(i) ~L.H.S=tan(270"-8)=

Do youself

tan270° —tan @
1+tan270° tan @

tan 270° (

(1-0)

tan270°[ 1- 207 - fané
tan270" ) _ o0

I + tan 6’) (1 + tan 6’)
tan 270" oo

1

(0+tan@) " tand

Remaining do yourself.

=cotd =R.H.S

Question # 2

Find the values of the following:

(1) sinl5°
Solution

(1) cosls’ (1) tanl5”

(1)  Since 15=45-30
So sinl5’ =sin(45—-30) =sin45° cos30" —cos45° sin 30°

()2

2

(5 )2) =5 -5ty 5

(i)  Since 15=45-30
So cosl5 =cos(45—-30) =cos45 cos30° +sin45" sin 30°

3

B+l

N AENEENS

(i)  Since 15=45-30

So tanl5’ =tan(45-30)=

tan45" —tan 30°
1+ tan45° tan 30°
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(k) g B

For (iv), (v) and (vi), we have hint:
Hint: Use 105 = 60 + 45 in these questions

Question # 3
Prove that:

(1) sin(45" + @) = 1 (sinx+cosa) (i1) cos(45 + )= %(cos a—sinQ)

V2
Solution
(1) L.H.S =sin(45+ )

1 1
=sin45° cosa+cos45'sina =| ——cos¥ + —=sin &)
(ﬁ J2 J

1 1
=—(cosa+sina¢) =—(sina+cosx) =R.H.S
ot ) =5 )
(i1) Do yourself as above
Question # 4
Prove that:
(1) tan(45+ A) tan(45—-A)=1 (i1) tan (% - 6’) + tan (%’ + 6’) =0

ju ju sin@ —cosé@ tang 0
(111) sin(ﬁ + —j + cos(é’ + —j =cosf @v) 2 _ tan—~
6 3 cos@+siné tana 2

) [-tanftang cos(6+ @)
1+tanftang cos(6—9)

Solution
(i) L.H.S=tan(45+ A) tan(45- A)
_ [ tan45" +tan A tan45" —tan A
l1-tan45°tan A ) | 1+tan45° tan A
_ l1+tan A 1-tan A :(1+tanAj(1—tanAj “ 1 =RHS
I-(1)tanA ) \ 1+ (1)tan A I-tanA )\ 1+tan A
(i) L.H.S = tan G - 9} + tan (%’ + 9}

tanz —tan@ tan3—7[ +tan @
_ 4 n 4
T RY/4
1+tanz tan @ l—tanj tan @
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:( l1-tanéd ]_I_( —1+tanéd ]
1+ (1) tan@ 1-(-1) tan@
Z(l—tan0J+(—1+tant9]

1+ tané 1+ tané@
_I-tan@—-1+tané 0

= = =0 =R.H.S
1+ tan@ 1+ tan@

(i) L.H.S= sin(9+£j+cos(9+£j
6 3
= siné’cosz+cosé’ sinz + cosé’cosz—siné’ sinz
6 6 3 3
= sin6’£+cosé’l + cosé?l—siné?ﬁ
2 2 2 2
=—3$in6’+lcosé’+lcos9——3sin6’ =cosd = R.H.S.
2 2 2 2

sin@ —cos @ tang

(iv) L.H.S= 5
cos@ +sind tanE
sing sin QCOSQ — oS Hsing
sin@ —cosd 2 2
COS— COS—
_ 2 _ 2
sin — cos Hcosg + sin QSinQ
cos@+sinf 2 2
COS— COS—
2 2
. 0
siné’cosg —cosHsinQ Sln(9_2] sin(%) 9
= 5 6% = N T 2 =tan— = R.H.S
cos@cos—+sinfsin—  cos| @ —— COS(A) 2
2 2 2
v) LHS-= 1—tan@tan @
1+ tan@tan @
- sin@ sing  cos@cos@—sinfsin@
_ cos@ cosp cos@cos @
I+ sin€ sin@ ~ cos@cos@+sin@sin@
cos@ cos@ cos@cos@

__cosfcos@—sinfsing cos(0+¢) RHS

cosfcos@+sinfsing cos(6— )
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Question # 5
Show that: cos(a + f8) cos(ax— ) =cos’ & —sin” f=cos’ S —sin’ &

Solution
L.H.S = cos(a+ B) cos(ax— )

= (cosacos f—sinasin f)(cosacos B+ sinasin )

= ((cosacos B)’ —(sinarsin ,3)2) =cos’ & cos” B—sin’a sin” S
=cos’ & (l—sin2 ,6’) —(l—coszaf) sin® 8

=cos’ @ —cos’ a sin® f—sin® B +cos’ & sin®

=cos’a—sin* B ..ol ()

=(1-sin’&)— (1—cos” )

=1-sin*a—1+cos’

=cos” f—sin*a ................. (ii)
Question # 6 Do yourself as above
Hint: Just open the formulas
Question # 7
Show that
(i) cot(ar+ ) = cotar cot f—1 (if) cot(cr— f) = cotar cot f+1

cotar +cot B cot f—cota
tana+tan B sin(a+ )

(ii1) ;
tana—tan B sin(a— )

Solution
1 1
1 L.H.S = cot(a+ p) = =
) (@+p) tan(a + f)  tana+tan B
l-tanatan S

tanatan f| ——— —1
_l-tanatanf tan tan 8

tana + tan tanatanﬁ( 1 N 1 j
tan f tana
_cotacotf—1 _ cotarcotf-1 C RS
cot B +cota cota+cot B
(i1)
Do yourself as above
(iii)
sina N sin 3 sinacos B +cosasin B
LHS = fano+tan f _cosa cosf _ cosacos B
tang—tan f  sina _sin sinacos S —cosasin 3
cosax cosf3 cosacos 3

http://www.mathcity.org
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_ sinacos f+cosasinf sin(a+ )
sinacos f—cosasin S sin(a— f)
Question # 8

=R.H.S

If sin0{Zi and cosazﬂ where 0< @<~ and O<,B<£.
5 41 2 2

133
Show that sin(ax — f) =——
(a—p) 205
Solution Since sinazé ; O<0{<§
cos05=ﬂ ; 0<,3<£
41 2

Now
cos’a=1-sin’ &
= cosa=*\l-sin*a
Since terminal ray of « is in the first quadrant so value of cos is +ive

cosa = —Sll’l 0{

/ 3
= cosar=,[1— = cosazg

Also

sin® f=1-cos’ 8 = sinf=+1-cos’f

Since terminal ray of £ is in the first quadrant so value of sin is +ive

sin 8 =4/1—-cos’
~ sinf= 40 \/ 1600 :\/ 81 N sinﬁ:i
41 1681 1681 41
sin( — f) =sinacos f —cosasin
_(4)(40) (3)(3] 160 27 133
5)\ 41 5)\ 41 205 205 205

133
.e. sinla— p)=——  Proved
(- p) 205

Now

Question #9
If sinazg and sinﬂz% where %<0{<7£ and §<,B<7L'.Find

(i) sin(a+ fB) (i) cos(a+ ) (iii) tan(a+ B)

(iv) sin(a—f) (v) cos(a—p) (vi) tan(a— /)
In which quadrant do the terminal sides of the angles of measures (& + ) and (@ — f3)
lie?
Solution

http://www.mathcity.org
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) ) 4 T
Since sina=— ; —<a<r
5 2
) 12 T
sinf=— —<fB<x
13 2
Since cos’a=1-sina = cosa=+\l-sin’a

As terminal ray of « lies in the IInd quadrant so value of cos is —ive

cosa =— l—sm o

= COS@——\/ - \/ = COS@Z—g

cos’ f=1-sin’
= cos f=*4/1-sin* B

As terminal ray of £ lies in the IInd quadrant so value of cos is —ive

cos B=—/1-sin’

2
= cos f=— —(2) =— 1_E z_/g — cosﬁz—i
13 169 169 13

(i)  sin(a+ B)=sinacos B+ cosasin S
e
5 13 5)\13 65 65 65

(i) cos(a+ f)=cosacos f—sinasin
(35 (4)(12) 15 48 33
IOIOEE S

sina+f) —O%s 56

cos(a+f8) 33/ 33

Now

(iii) tan(a+ f) =

@1v), (v) & (vi) Do yourself as above

Since sin(a + f) is —ive so terminal are of &+ £ is in IIIrd or IVth quadrant
and cos(a+ f) is —ive so terminal are of a+ £ is in IInd or IIIrd quadrant
therefore terminal ray of ¢+ £ lies in the IIIrd quadrant.

Similarly after solving (iv), (v) & (vi) find quadrant for &« — £ yourself.

Question # 10
Find sin(a + ) and cos(a + f), given that

http://www.mathcity.org
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(1) tana = %, sin 8 =% and neither the terminal side of the angle of measure & nor
that of £ is in the I quadrant.
(i1) tana = —%5 , sin 8 = —% and neither the terminal side of the angle of measure &

nor that of £ is in the IV quadrant.

Solution
: : 3
(1) Since tana = Z
As tan¢ is +ive and terminal arm of & in not in the Ist quad. Therefor it lies in IIIrd
quad.
Now

sec’a=1+tan’ &

= seca=+V1+tan’

Since terminal arm of 0{ is in the IIIrd quad., therefor value of sec is —ive

seca =— 1+tan o

5

= seca =-— 1+ = secx=——
4

Now cosa = = cosax=—
seca —y 5
4
sinx

=tany — sIna@=tanQ cosa

Now
cosa

) 3 4 ) 3
= Smao=| — || — = |siIng=-—
Z15) :

5
Since cos h=—
p 13

As cos f is +ive and terminal arm of £ is not in the Ist quad., therefore it lies in I[Vth

quad.
Now sin’> f=1-cos” 8

= sin B=%\/1-cos’ 8

Since terminal ray of £ is in the fourth quadrant so value of sin is —ive

sin 8 =—/1—cos’

/ 144 . 12
= sin —. 1= =— = |(smp=——-
F= 13 \/ \/169 p 13

Now sin(a+ f)=sina cos f+ cosa sin

( 3)(5} ( 4)( 12) 3 48 , 33
=l —=|| = |+|— =——+— = |sin(a@+f)=—
5)\13 5 13 1365 65

http://www.mathcity.org
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And cos(a+ f)=cosacos f—sinasin
5)\13 5 13 13 65 65

Do yourself as above

(i1)

Question # 11

cos8” —sing&’ i
Prove that: ——— =tan37
cos8 +sin8

Solution
R.H.S = tan37° =tan(45-8) "+ 37=45-8
_ tan45 —tan8  1-tan®
" 1+tan45 tan8 1+ (1)tan§’
sin8’ cos8’ —sing’

1= g° g° cos8 —sin8’
___cos8 ___ cos _ " LHS

1+ sin 8’ cos& +sin &’ cos&’ +sin&°

cos&’ cos&’

Question # 12
If a, B,y are the angles of a tringle ABC, show that

B y B..7

a
cot—+ cot + cot— =cot—cot—cot
2 2 2

Solution
Since &,  and ¥ are angles of triangle therefore

a+f+y=180 = a+p=180-y

ja+ﬁ:180—7/ Lo, B _g0_7
2 2 2 2 2
Now tan g+ﬁ =tan 90—Z
2 2 2
t21n0{+tané y y y
?B—cot tan(90 ) cot—
—tan—tan 2 2 2
2
a. S
tan — tan = + p
N 2 2| tan g tan2 oy COtE"'COt* oy
=cot- = o B =cot-
tang tan ﬁ 1 COtECOtE -1
2 2 tan &

B

o
= cot—+cot—= cot—cot——l
2 2 2( 2 j

http://www.mathcity.org
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g, a_ a B 7

= COtE + cot— = cot—cot—cot-— — cot

g, 2 V_. B

= Ccot—+cot—+ cot— =cot—cot—cot
2 2 2 2 2

4
2
4

Question # 13
If a+ f+y=180", show that
cotacot B+ cot fcoty+ cot ycotar =1

Solution
Since &,  and ¥ are angles of triangle therefore

a+f+y=180 = a+p=180-y
Now tan(a+ £)=tan(180—7)
tan o + tan
I —tanortan
N tan o + tan 8
l-tanatan S
= tana+tan f=—tany(1 - tantan )
— tana+tan f=—tan Y+ tantan Stan ¥
— tana+tan [+ tan Y =tantan Stany
Dividing through out by tanatan ftany
tan o N tan N tan ¥ _tanatan Stany

tanotan ftany tancrtan Btany tanartan Stany tancrtan Btany
= cot Bcoty+cotacoty+cotacot f=1
— cotacot S+ cot fcoty+cotycotar=1

Question # 14
Express the following in the form rsin(@+ @) or rsin(@ — @), where terminal sides of

= tan(2(90) - y)

=—tany

the angles of measure @ and ¢ are in the first quadrant:
(1) 12sin@+5cos@ (i) 3sin@ —4cosd (i11) sin@ —cos@
(iv) 5sin@—4cosé (v) sin@+cosé

Solution

(1) 12sin@+ 5cos @
Let 12=rcos¢p and S=rsing
Squaring and adding 5 rsing

(12)* +(5)* =r*cos’ @+ r’sin’ @ 12 rcosg
) 2 )

= 144+ 25=r (cos @+ sin (0) iztango
= 169=r>(1) 12 S
= r=169 =13 = p=tan”

Now
12sin@ +5cos @ = rcos @sin @ + rsin pcos &

=r(cos@sin@ +sin pcos )
http://www.mathcity.org
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= rsin(0+ @) where r=13 and (pztan_li
(i1) 3sin@ —4cosé
Let 3=rcosg@ and —4=rsing
Squaring and adding -4  rsing
(3)* +(—4)> =r’cos’ @+ r’sin’ @ 3 jcos P
2 2 .2
= 9+16=r (cos @ +sin go) —fztango
= 25=r(1) 3
o 4
= r=+25=5 :>(p:tan1[—§j
3sin@ —4cos@ = rcos@sin @ + rsin pcosf
= r(cos@sin@ +sin pcosH)
= rsin(0+ @) where r=5 and @=tan™ [—gj
(ii1) sin@ —cos @
Let l=rcosg and —l=rsing
Squaring and adding —1_ rsing
(D> +(=1)*=r’*cos’ @+ r’sin’ @ 1 rcosg
:>1+1=r2(cosz(p+sin2(p) —l=tan¢@
= 2=7r2(1) = @=tan"' (-1)
= r=42
Now
sin@ —cos@ = rcos @sin @ + rsin ¢ cos @
= r(cos@sin@ + sin pcos )
=rsin(6+ @) where 7=+2 and @=tan™'(-1)
@iv) 5sin@ —4cos@
Let S5=rcos¢ and —4=rsing
Squaring and adding -4 rsing
(5)* +(—4)* =r*cos’ @+ r’sin’ @ 5 rcos P
2 2 .2
= 25+16=r (cos @ +sin (0) —f=tang0
= 41=r(1) 5
o 4
= r=+/41 :>(p:tan1[—§j
Now

5sin@ —4cos@ =rcos@sin@ + rsin @cosé
= r(cos@sin@ + sin pcos H)

http://www.mathcity.org
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=rsin(6+ @) where r=+/41 and @=tan™ (—%J
(v) sin@ +cos@
Let 1l=rcosg and l=rsing
Squaring and adding 1 _ rsing
(D)’ +1)* =r>cos’ @+r’sin’ @ 1 rcos @
:>1+1=r2(cos2(p+sin2(p) l=tang
= 2=r%(1) = @=tan" (1)
o2
Now sin@ + cos@ = rcos @sin @ + rsin @ cos G
=r(cos@sin@ + sin pcos6)
=rsin(0+ @) where 7=+/2 and @=tan"'(1)
(vi) Do yourself as above
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