RD Sharma Solutions for Class 11 Maths Chapter 7 — Values of
Trigonometric Functions at Sum or Difference of Angles

EXERCISE 7.1

1. If sin A =4/5 and cos B =5/13, where 0 <A, B <a/2, find the values of the
following:
(i) sin (A + B)
(ii) cos (A + B)
(iii) sin (A — B)
(iv) cos (A—-B)
Solution:
Given:
sin A =4/5 and cos B=5/13
We know that cos A = (1 - sin® A) and sin B = V(1 - cos? B), where 0 <A, B <7/2
So let us find the value of sin A and cos B
cos A =(1 - sin® A)
=~(1 - (4/5))
= (1 =(16/25))
=((25 - 16)/25)
=(9/25)
=3/5

sin B =1(1 - cos>B)
=\(1 = (5/13)})
=(1 - (25/169))
=(169 — 25)/169)
=(144/169)
=12/13

(i) sin (A +B)
We know that sin (A +B) =sin A cos B + cos A sin B
So,
sin (A +B) =sin A cos B+ cos A sin B
=4/5x5/13 +3/5 x 12/13
=20/65 + 36/65
= (20+36)/65
= 56/65

(ii) cos (A + B)
We know that cos (A +B) =cos A cos B—sin A sin B
So,
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cos (A+B)=cos Acos B—sin AsinB
=3/5%x5/13 -4/5x12/13
= 15/65 — 48/65
=-33/65

(iii) sin (A — B)
We know that sin (A - B) =sin A cos B—cos A sin B
So,
sin (A - B)=sin A cos B—cos A sinB
=4/5%x5/13 -3/5 x 12/13
=20/65 —36/65
=-16/65

(iv) cos (A —B)
We know that cos (A -B) =cos A cos B +sin A sin B
So,
cos (A -B) =cos A cos B + sin A sin B
=3/5x5/13 +4/5 % 12/13
=15/65 + 48/65
=63/65

2. (a) If Sin A = 12/13 and sin B = 4/5, where n/2<A <m and 0 <B < r/2, find the
following:
(i) sin (A + B) (ii) cos (A + B)
(b) If sin A =3/5, cos B=-12/13, where A and B, both lie in second quadrant, find
the value of sin (A +B).
Solution:
(a) Given:
Sin A = 12/13 and sin B = 4/5, where n/2<A <m and 0 <B < /2
We know that cos A = - \(1 - sin? A) and cos B = V(1 - sin? B)
So let us find the value of cos A and cos B
cos A =- V(I - sin? A)
=-\(1 = (12/13))
= - (1-144/169)
= -\/((169-144)/169)
=-(25/169)
=-5/13
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cos B =(1 - sin? B)
=(1 - (4/5)%)
=(1-16/25)
=((25-16)/25)
=\(9/25)
=3/5
(1) sin (A +B)
We know that sin (A + B) = sin A cos B + cos A sin B
So,
sin (A +B) =sin A cos B+ cos A sin B
=12/13 x 3/5 + (-5/13) x 4/5
=36/65 — 20/65
=16/65

(i1) cos (A + B)
We know that cos (A +B) = cos A cos B—sin A sin B
So,
cos (A +B)=cos A cos B—sin A sin B
=-5/13 x 3/5-12/13 x 4/5
=-15/65—48/65
= - 63/65

(b) Given:
sin A =3/5, cos B=-12/13, where A and B, both lie in second quadrant.
We know that cos A =- V(1 - sin? A) and sin B = (1 - cos? B)
So let us find the value of cos A and sin B
cos A =- V(I - sin® A)
=-\(1 = (3/5)%)
=-(1- 9/25)
=-((25-9)/25)
=-(16/25)
= -4/5

sin B="(1 - cos® B)
=(1 - (-12/13)?)
=(1 - 144/169)
=\((169-144)/169)
=(25/169)
=5/13



RD Sharma Solutions for Class 11 Maths Chapter 7 — Values of
Trigonometric Functions at Sum or Difference of Angles

We need to find sin (A + B)

Since, sin (A + B) =sin A cos B + cos A sin B
=3/5 x (-12/13) + (-4/5) x 5/13
=-36/65 —20/65

=-56/65
3. If cos A =—24/25 and cos B = 3/5, where m <A < 3n/2 and 3n/2 <B < 2x, find the
following:
(i) sin (A + B) (ii) cos (A + B)
Solution:
Given:

cos A =—24/25 and cos B = 3/5, where n <A <3n/2 and 3n/2 <B <2=n
We know that A is in third quadrant, B is in fourth quadrant. So sine function is negative.
By using the formulas,
sin A =- V(1 - cos? A) and sin B = -\(1 - cos® B)
So let us find the value of sin A and sin B
sin A =-(1 - cos? A)

= - \(1-(-24/25))

= - (1-576/625)

=-((625-576)/625)

== (49/625)

= -7/25

sin B =-V(1 - cos? B)
=-(1-(3/5)?)
= - (1-9/25)
=-((25-9)/25)
=-(16/25)
=-4/5

(i) sin (A +B)
We know that sin (A + B) =sin A cos B + cos A sin B
So,
sin (A +B)=sin A cos B+ cos A sin B
= -7/25 x 3/5 + (-24/25) x (-4/5)
=-21/125+96/125
=75/125
=3/5
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(ii) cos (A + B)
We know that cos (A + B) =cos A cos B—sin A sin B
So,
cos (A +B)=cos A cos B—sin AsinB
= (-24/25) x 3/5 = (-7/25) % (-4/5)
=-72/125 - 28/125
=-100/125
=-4/5

4. If tan A = 3/4, cos B =9/41, where <A <3n/2 and 0 <B < n/2, find tan (A + B).
Solution:
Given:
tan A = 3/4 and cos B =9/41, where 1 <A <37/2 and 0 <B <m/2
We know that, A is in third quadrant, B is in first quadrant.
So, tan function And sine function are positive.
By using the formula,
sin B = (1 - cos? B)
Let us find the value of sin B.
sin B=(1 - cos? B)
=~(1- (9/41)?)
=~[(1-81/1681)
=((1681-81)/1681)
=(1600/1681)
=40/41

We know, tan B = sin B/cos B
=(40/41)/(9/41)
=40/9
So, tan (A + B) =(tan A +tan B) / (1 — tan A tan B)
=(3/4+40/9) /(1 —3/4 x 40/9)
=(187/36) / (1- 120/36)
=(187/36) / ((36-120)/36)
=(187/36) / (-84/36)
=-187/84

5. If sin A =1/2, cos B=12/13, where n/2<A <7 and 3n/2 <B < 2x, find tan(A - B).
Solution:

Given:

sin A =1/2, cos B=12/13, where n/2<A <m and 37/2 <B <2=n
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We know that, A is in second quadrant, B is in fourth quadrant.
In the second quadrant, sine function is positive, cosine and tan functions are negative.
In the fourth quadrant, sine and tan functions are negative, cosine function is positive.
By using the formulas,
cos A =- (1 - sin® A) and sin B = -(1 - cos® B)
So let us find the value of cos A and sin B
cos A =- V(I - sin® A)
=- (1 —(112))
=-(1- 1/4)
=-((4-1)/4)
=-\(3/4)
=312

sin B =-V(1 - cos? B)

= - \(1-(12/13)?)
- V(1-144/169)
= - V((169-144)/169)
-\(25/169)
=-5/13

We know, tan A =sin A/ cos A and tan B=sin B/ cos B
tan A = (1/2)/( -N3/2) =-1/\3 and
tan B = (-5/13)/(12/13) =-5/12

So, tan (A -B) =(tan A —tan B) / (1 + tan A tan B)
= ((-1\3) = (-5/12)) / (1 + (-1/V3) x (-5/12))
= ((-12+5V3)/12V3) / (1 + 5/12+3)
= ((-12+5V3)/12¥3) / ((12V3 + 5)/12V3)
=(5V3-12)/ (5 + 1243)

6. If sin A=1/2,cos B= \/3/2, where n1/2<A <7 and 0 <B <7/2, find the following:
(i) tan (A + B) (ii) tan (A - B)

Solution:

Given:

Sin A = 1/2 and cos B =V3/2, where /2 <A <t and 0 <B < /2

We know that, A is in second quadrant, B is in first quadrant.

In the second quadrant, sine function is positive. cosine and tan functions are negative.
In first quadrant, all functions are positive.

By using the formulas,
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cos A =- (1 - sin® A) and sin B = V(1 - cos? B)
So let us find the value of cos A and sin B
cos A =- V(I - sin? A)

=-(1 - (120}

=-(1- 1/4)

=-((4-1)/4)

=-\(3/4)

=-\3/2

sin B= (1 - cos? B)
=(1-(N3/2)?)
=(1- 3/4)
=((4-3)/4)
=~(1/4)
=12

We know, tan A =sin A / cos A and tan B =sin B/ cos B
tan A = (1/2)/( -\3/2) = -1/\l3 and
tan B = (1/2)/(\3/2) = 113

(i) tan (A +B) = (tan A + tan B) / (1 — tan A tan B)
= (-1AB3 + 1AB3) / (1 = (-1A3) x 143)
=0/(1+1/3)
=0

(ii) tan (A - B) = (tan A —tan B) / (1 + tan A tan B)
= ((-1N3) = (1N3)) / (1 + (-1A3) x (1A3))
=((-23) /(1 - 1/3)
= ((-2\3) / (3-1)/3)
= ((-2\3) /1 2/3)
=-3
7. Evaluate the following:
(i) sin 78° cos 18° — cos 78° sin 18°
(ii) cos 47° cos 13° - sin 47° sin 13°
(iii) sin 36° cos 9° + cos 36° sin 9°
(iv) cos 80° cos 20° + sin 80° sin 20°
Solution:
(i) sin 78° cos 18° — cos 78" sin 18°
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We know that sin (A - B) =sin A cos B—cos A sin B
sin 78° cos 18° — cos 78° sin 18° = sin(78 — 18) °

= sin 60°

=312

(i) cos 47° cos 13° - sin 47° sin 13°
We know that cos A cos B —sin A sin B =cos (A + B)
cos 47° cos 13° - sin 47° sin 13° = cos (47 + 13) °

= cos 60°

=1/2

(iiii) sin 36° cos 9° + cos 36° sin 9°
We know that sin (A +B) =sin A cos B+ cos A sin B
sin 36° cos 9° + cos 36" sin 9° = sin (36 + 9) °

= sin 45°

= 1A2

(iv) cos 80° cos 20° + sin 80° sin 20°
We know that cos A cos B + sin A sin B =cos (A= B)
cos 80° cos 20° + sin 80° sin 20° = cos (80 - 20) °

= cos 60°

=1

8. If cos A =-12/13 and cot B = 24/7, where A lies in the second quadrant and B in
the third quadrant, find the values of the following:
(i) sin (A + B) (ii) cos (A + B) (iii) tan (A + B)
Solution:
Given:
cos A =-12/13 and cot B = 24/7
We know that, A lies in second quadrant, B in the third quadrant.
In the second quadrant sine function is positive.
In the third quadrant, both sine and cosine functions are negative.
By using the formulas,
sin A =(1 - cos? A), sin B=- 1/N(1 + cot? B) and cos B =-\(1 - sin? B),
So let us find the value of sin A and sin B
sin A = V(1 — cos? A)
=(1 - (-12/13)?)
= (1 — 144/169)
=((169-144)/169)
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=(25/169)
=5/13

sin B=- 1/N(1 + cot? B)
=- 1N + (24/7)%)
= - 1/N(1 + 576/49)
= -1/\((49+576)/49)
= -1N(625/49)
=-1/(25/7)
=-7/25

cos B=-V(1 - sin? B)
= \(1-(-7/25))
= \(1-(49/625))
= \((625-49)/625)
= \(576/625)
=-24/25
So, now let us find
(i) sin (A + B)
We know that sin (A + B) = sin A cos B + cos A sin B
So,
sin (A + B) =sin A cos B+ cos A sin B
=5/13 x (-24/25) + (-12/13) x (-7/25)
=-120/325 + 84/325
=-36/325

(ii) cos (A + B)
We know that cos (A +B)=cos A cos B—sin Asin B
So,
cos (A+B)=cos AcosB—-sin AsinB
=-12/13 x (-24/25) — (5/13) x (-7/25)
=288/325 +35/325
=323/325

(iii) tan (A + B)

We know that tan (A + B) =sin (A+B) / cos (A+B)
=(-36/325) / (323/325)
=-36/323
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9. Prove that: cos 7t/12 + cos /12 = sin 57/12 — sin 7/12
Solution:

We know that, 7a/12 = 105°, /12 = 15°; 5n/12 =75°

Let us consider LHS: cos 105° + cos 15°

cos (90° + 15°) + sin (90° - 75°)

-sin 15° + sin 75°

sin 75° - sin 15°

= RHS
~ LHS = RHS
Hence proved.

10. Prove that: (tan A + tan B) / (tan A — tan B) = sin (A + B) / sin (A - B)
Solution:
Let us consider LHS: (tan A + tan B) / (tan A — tan B)

tanA + tanB 204 + S8

tanA —tanB  SihA _ sinB
cosA cosB

sinA cosB + cosA sinB

— cosA cosB
sinA cosB — cosA sinB
cosA cosB
We know that sin (A+B)=sin AcosB +cos Asin B
_sin(A +B)
~ sin (A - B)
= RHS
~ LHS = RHS
Hence proved.
11. Prove that:

(i) (cos 11° + sin 11°) / (cos 11° — sin 11°) = tan 56°

(ii) (cos 9° + sin 9°) / (cos 9° — sin 9°) = tan 54°

(iii) (cos 8° —sin 8°) / (cos 8° + sin 8°) = tan 37°

Solution:

(i) (cos 11°+sin 11°) / (cos 11° —sin 11°) = tan 56°

Let us consider LHS:

(cos 11°+sin 11°) / (cos 11°—sin 11°)

Now let us divide the numerator and denominator by cos 11° we get,

(cos 11°+sin 11°) /(cos 11°—sin 11°) = (1 +tan 11°) / (1 —tan 11°)
= (1 +tan 11°)/(1- Ixtan 11°)
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= (tan 45° +tan 11°) / (1 — tan 45° x tan 11°)
We know that tan (A+B) = (tan A + tan B) / (1 — tan A tan B)

So,

(tan 45° +tan 11°) / (1 —tan 45° x tan 11°) = tan (45° + 11°)
= tan 56°

=RHS

~ LHS = RHS

Hence proved.

(ii) (cos 9° + sin 9°) / (cos 9° — sin 9°) = tan 54°
Let us consider LHS:
(cos 9° + sin 9°) / (cos 9° — sin 9°)
Now let us divide the numerator and denominator by cos 9° we get,
(cos 9° +sin 9°) / (cos 9° — sin 9°) = (1 + tan 9°) / (1 — tan 9°)
=(1+tan9°) /(1 —1 X tan 9°)
= (tan 45° + tan 9°) / (1 —tan 45° X tan 9°)
We know that tan (A+B) = (tan A +tan B) / (1 —tan A tan B)

So,

(tan 45° + tan 9°) / (1 — tan 45° x tan 9°) = tan (45°+ 9°)
= tan 54°

= RHS

~ LHS = RHS

Hence proved.

(iii) (cos 8°—sin 8°) / (cos 8° + sin 8°) =tan 37°
Let us consider LHS:
(cos 8°—sin 8°) / (cos 8° + sin 8°)
Now let us divide the numerator and denominator by cos 8° we get,
(cos 8°—sin 8°) / (cos 8° + sin 8°) = (1 —tan 8°) / (1 + tan 8°)
= (1 —tan 8°) /(1 + 1xtan 8°)
= (tan 45° — tan 8°) / (1 + tan 45° xtan 8°)
We know that tan (A+B) = (tan A +tan B) / (1 —tan A tan B)

So,

(tan 45° —tan 8°) / (1 + tan 45° xtan 8°) = tan (45° — 8°)
= tan 37°

= RHS

~ LHS =RHS

Hence proved.
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12. Prove that:

(@) - -

sin (é —.r) ms(ﬁ + ) —|—ms(§ zjlsm(ﬁ +x)=1

(i)

sm(%ﬁ +7) ms[g +7) —ms(%ﬂr-i—ﬂ sin (g +7) = ?
(i) ;

sm[% —5) ms[é—l—a] -I—r;c:lsl[?“ — 5) szn[§+a] =1
Solution:

(@)

. m
sin (E — .r) ms[ﬁ + ) + cos(
Let us consider LHS:

(T ,
sin (E —.'If) r:ﬂs[ - + &) + cos(
We know that sin (A +B)=sin Acos B+ cos AsinB

- (__ ) 'r_ ) [ ) [ )=
Si1 r)cosl=+x) +cos(- —r)sin(— +x oo
3 0 6 qm[3 T+ +Ij

6

_ 2r+ T
= §in 5
) (i‘l‘)
= sin [ —
2

r-~-‘l|—’|

= sin 90°
= RHS
~ LHS =RHS
Hence proved.
(i)
4w 47 m V3
sin [? +7) ms[g +7) —ms[?—i—ﬂ sin [9 +7) = 5

Let us consider LHS:

4 ™ 4 ™
sin [EI +7) ms[ﬁl +7)— ms[?l + T) sin [EI +7)
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We know that sin (A -B)=sinAcosB—cos AsinB

S0,
4 T 47 T — —
sin I:—I + 7)cos I:al + 7)) —cos I:?I + 7) sin [al +7)_ wﬁn[;l—” L7 _ 7)
9 9
3T
= win[—lj
9
= wﬁn[ji]
= sin 60°
=3/2
= RHS
~ LHS = RHS
Hence proved.
(ii1)
By T 3T T
sin{— —Bd)ecos(—+8) +cos|— —DH)sin([—+5H)=1
sin (2= =5) e08 (£ +5) % cos (= — 5) sin (% + 5)
Let us consider LHS:
. [Ih 5 [7_'__:] I,Efr ) si I,i’l' 3
sin|— —A8) cos(=+2 cos(— — D) sin{—+5
! 3 2 T ‘8 ; ‘] ;
We know that sin (A +B)=sinAcosB+cos AsinB
3 aT iy o —
sin [% — ) cos [g + 5 + cos [?I — b)) sin [gl +5)_ .wﬁn[j—il _54 2 45)
] ]
AT+
= sin| )
4
= *\'J:H,I:—_\I_:I
B
= .wﬁu[j—lﬁ
= sin 90°
= RHS
~ LHS = RHS

Hence proved.

13. Prove that: (tan 69° + tan 66°) / (1 — tan 69° tan 66°) = -1

Solution:
Let us consider LHS:
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(tan 69° + tan 66°) / (1 — tan 69° tan 66°)
We know that, tan (A + B) = (tan A + tan B) / (1 — tan A tan B)
Here, A = 69° and B = 66°

So,

(tan 69° + tan 66°) / (1 — tan 69° tan 66°) = tan (69 + 66)°
=tan 135°
= - tan 45°
=-1
= RHS

~ LHS = RHS

Hence proved.

14. (i) If tan A =5/6 and tan B =1/11, prove that A + B =n/4
(ii) If tan A = m/(m-1) and tan B =1/(2m — 1), then prove that A — B = /4
Solution:
(i) If tan A = 5/6.and tan B =1/11, prove that A + B=n/4
Given:
tan A=5/6 and tan B=1/11
We know that, tan (A +B) = (tan A + tan B) / (1 —tan A tan B)
=[(5/6) + (1/11)]/[1 —(5/6) x (1/11)]
= (55+6) / (66-5)
=61/61
=1
= tan 45° or tan /4
So, tan (A + B) = tan /4
~(A+B)=n/4
Hence proved.

(ii) If tan A = m/(m—1) and tan B = 1/(2m — 1), then prove that A — B = /4
Given:

tan A =m/(m-1) and tan B=1/2m — 1)

We know that, tan (A - B) = (tan A - tan B) / (1 + tan A tan B)

M 1

_ m—1  Im—1
T M 1
1+ m—1 X Pm—1

=2m’-m-m+1)/2m>—m-2m+ 1+ m)
=2m?>-2m+1)/(2m?-2m+ 1)

=1

= tan 45° or tan /4

So, tan (A - B) = tan /4
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~(A-B)=mn/4
Hence proved.

15. prove that:

(i) cos’ m/4 - sin® 7/12 = \3/4

(ii) sin>(n + 1) A —sin’nA =sin 2n + 1) A sin A
Solution:

(i) cos? /4 - sin? /12 = \3/4

Let us consider LHS:

cos® m/4 - sin® /12

We know that, cos*A —sin® B = cos (A + B) cos (A — B)

So,
cos® m/4 - sin® /12 = cos (n/4 + n/12) cos (n/4 — n/12)
= cos 4m/12 cos 2m/12
= cos /3 cos m/6
=1/2 x\3/2
=3/4
= RHS
~ LHS = RHS

Hence proved.

(i) sin’(n + 1) A — sin’nA = sin 2n+ 1) A sin A

Let us consider LHS:

sin?(n + 1) A — sin’nA

We know that, sin’A — sin’ B = sin (A + B) sin (A — B)

Here, A=(n+ 1) A and B=nA

So,

sif®(n+ 1) A —sinn A=sin((n+ 1) A+nA)sin ((n+ 1) A —nA)
=sin (nA +A + nA) sin (nA +A —nA)

= sin (2nA +A) sin (A)
=sin(2n+ 1) Asin A
=RHS

~ LHS = RHS

Hence proved.

16. Prove that:

@ ™
sin(A+ B)+sin(A— B)
- - = tan A
cos | A+ B) +cos(A— B)
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(i)
sin(A—B) sin(B—-C) sin(C— A)

cos A rosB N ros B cosC N cosC' cos A
(iii)
sin(A—B) sin(B—-C) sin(C— A)

sin Asin B sin B sin sin C sin A

(iv) sin’ B = sin” A + sin* (A-B) — 2sin A cos B sin (A - B)
(v) cos’ A + cos’ B — 2 cos A cos B cos (A +B) =sin’ (A + B)
(vi)
tan (A+ B) tan’A — tan’ B
cot(A— B) 1 —tan?Atan’B
Solution:
(@)
sin(A+ B)+sin{A—B)
p - = tan A
o5 I‘_{ =+ B;I — COS L‘-J — B]
Let us consider LHS:

sin(A + B) + sin(A — B
cos (A + B) + cos (A — B)
We know that sin{A+B)=sin AcosB=xcosAsinBandcos(A+B)=cos A

cosBxsin AsinB

sin(A+ B)+ sin (A — B)

cos (A + B) + cos(A— B)
sinAd cosB + ecosA sinB + sinA cosB — rosA sinB

rosd cosBE — sind sinB + cosA cosB + sinAsinB
2sinA cosB

- 2eosAcosB
=tan A
= RHS
~ LHS = RHS
Hence proved.

(i)

sin(A—B) sin(B-C) sin(C— A)
cos AcosB = cosBcosC = cosCcosA
Let us consider LHS:

0
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sin(A—B) sin(B—-C) sin(C—A)
cos AcosB = cosBcosC = cosC cos A
We know that, sin (A —B)=-sin A cos B—cos A sin B|
sin(A—B) sin(B-C) sin(C—A)
cosAcosB = cosBcosC = cosC cos A
sinAcosB —cosAsinB sinB cosC' — cosB sinC' sinC cosA — cosC' sinA

rosA cosB rosB cosC cosC cosA

sinll cosB  cosA sinB  sinB cosC  cosB sinC  sinC cosA  cosC sinA

"~ cosA cosB  cosAcosB ' cosB cosC cosB cosC | cosC cosA  cosC cosA
=tan A—-tan B +tan B—tan C +tan C —tan A

=0

= RHS

~ LHS = RHS
Hence proved.
(iii)

sin(A — B) N sin(B—C) sin(C— A) 0
sin.Ad sin' B sin B sin'C’ sinC sin A |

Let us consider ILHS:
sin (A —B) N sin(B—-C)  sin(C— A
sin A sin B sin B sin C' sin C'sin A
We know that, sin (A—B)=sinAcosB—cos AsinB
sin(A—B) sin(B-C) sin{C— A)
sinAsin B | sinBsinC | sinC sin A
sinA cosB — cosAsinB  sinB cosC — cosB sinC  sinC cosA — cosC sinA

sinA sinB sinB sinC sinC sinA

sinll cosB  cosA sinB  sinB cosC  cosB sinC  sinC cosA  cosC sinA
sinAsinB  sinAsinB  sinB sinC  sinBsinC  sinC sinA sinC sinA

= cotB — cotA + cot C — cotB + cotA — cot C
=0

= RHS

~ LHS = RHS

Hence proved.

(iv) sin?’ B = sin® A + sin? (A-B) — 2sin A cos B sin (A - B)
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Let us consider RHS:

sin’A + sin? (A -B) — 2 sin A cos B sin (A - B)

sin?A + sin (A -B) [sin (A —B) — 2 sin A cos B]

We know that, sin (A —B) =sin A cos B—cos A sin B
So,

sin’A + sin (A -B) [sin A cos B — cos A sin B —2 sin A cos B]
sin’A + sin (A -B) [-sin A cos B — cos A sin B]

sinA —sin (A -B) [sin A cos B + cos A sin B]

We know that, sin (A +B) =sin A cos B + cos A sin B
So,

sin’A — sin (A — B) sin (A + B)

sin? A —sin® A +sin’ B

sin’ B

=LHS

~ LHS = RHS
Hence proved.

(V) cos? A + cos” B — 2 cos A cos B cos (A + B) =sin’(A + B)
Let us consider LHS:

cos?’A + cos’B — 2 cos A cos B cos (A +B)

cos’A + 1 —sin’B- 2 cos A cos B cos (A +B)

1 +cos?A —sin’B - 2 cos A cos B cos (A +B)

We know that, cos?’A — sin’B = cos (A +B) cos (A —-B)
So,

1 +cos (A+B)cos (A —-B)-2cos A cos B cos (A +B)
1 +cos (A +B) [cos (A —B) —2 cos A cos B]

We know that, cos (A - B) =cos A cos B + sin A sin B.
So,

1 + cos (A +B) [cos A cos B +sin A sin B—2 cos A cos B]
1 + cos (A +B) [-cos A cos B + sin A sin B]

1 —cos (A +B) [cos A cos B —sin A sin B]

We know that, cos (A +B) = cos A cos B —sin A sin B.
So,

1 —cos’(A +B)

sin? (A + B)

= RHS

~ LHS = RHS

Hence proved.
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(vi)
tan (A + B) tan’A — tan’ B
cot (A — B) T 1 —tan’A tan’B
Let us consider LHS:
tan (A + B)
cot (A — B)
We know that,

tan(A+ B) =

tanA L+ tan B
1+ tanAtanB

tanA + tan B
tan (A+B) _ 1-tanAtan E
1 -
tan (A—B) LI T

14 tan A tan

_ tanA+tanB tanA — tan B

- 1—tanAtanB 8 1+ tanAtan B
We know that, (X +y) (x—y) = x2 — y?
S0,

tanA + tan B tan A — tan B tan’A — tan’B

1 tanAtanB . 1+ tanAtanB 1 — tan?Atan’B
=RHS

~ LHS =RHS
Hence proved.

17. Prove that:

(i) tan 8x — tan 6x — tan 2x = tan 8x tan 6x tan 2x

(ii) tan /12 + tan 7/6 + tan /12 tan /6 = 1

(iii) tan 36° + tan 9° + tan 36° tan 9° =1

(iv) tan 13x — tan 9x — tan 4x = tan 13x tan 9x tan 4x
Solution:

(i) tan 8x — tan 6x — tan 2x = tan 8x tan 6x tan 2x

Let us consider LHS:

tan 8x — tan 6x — tan 2x

tan 8x = tan(6x + 2x)

We know that, tan (A + B) = (tan A +tan B) / (1 — tan A tan B)
So,

tan 8x = (tan 6x + tan 2x) / (1 — tan 6x tan 2x)
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By cross-multiplying we get,

tan 8x (1 — tan 6x tan 2x) = tan 6x + tan 2x
tan 8x — tan 8x tan 6x tan2x = tan 6X + tan 2x
Upon rearranging we get,

tan 8x — tan 6x — tan 2X = tan 8X tan 6X tan 2x

= RHS
~ LHS = RHS
Hence proved.

(ii) tan /12 + tan /6 + tan /12 tan n/6 = 1
We know,

n/12 =15° and /6 = 30°

So, we have 15° + 30° = 45°

Tan (15° + 30°) = tan 45°

We know that, tan (A + B) = (tan A + tan B) / (1 — tan A tan B)
So,

(tan 15°+ tan 30°) / (1 —tan 15° tan 30°) =1
tan 15° + tan 30° = 1 — tan 15° tan 30°
Upon rearranging we get,

tan15° + tan30° + tan15° tan30° = 1

Hence proved.

(iii) tan 36° + tan 9° + tan 36° tan 9° =1
We know 36° + 9° = 45°

So we have,

tan (36° + 9°) = tan 45°

We know that, tan (A + B) = (tan A + tan B) / (1 — tan A tan B)
So,

(tan 36° + tan 9°) / (1 —tan 36° tan 9°) = 1
tan 36° + tan 9° = 1 — tan 36° tan 9°
Upon rearranging we get,

tan 36° + tan 9° + tan 36° tan 9° =1
Hence proved.

(iv) tan 13x — tan 9x — tan 4x = tan 13x tan 9x tan 4x

Let us consider LHS:

tan 13x — tan 9x — tan 4x

tan 13x = tan (9x + 4x)

We know that, tan (A + B) = (tan A + tan B) / (1 — tan A tan B)
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So,

tan 13x = (tan 9x + tan 4x) / (1 — tan 9x tan 4x)
By cross-multiplying we get,

tan 13x (1 —tan 9x tan 4x) = tan 9x + tan 4x

tan 13x —tan 13x tan 9x tan 4x = tan 9x + tan 4x
Upon rearranging we get,

tan 13x —tan 9x — tan 4x = tan 13x tan 9x tan 4x
=RHS

~ LHS = RHS

Hence proved.
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