M2REG-TRIG-2223-ASM-SET 3-MATH
Suggested solutions

1. (a) tan B =tan (% —A)

tan % —tan A

1+tan§tanA
1 1

~ 12m

1
L+ 1
_(1+2m) -1
C (1+2m)+1
m

T l+m

tan A —tan B

b) tan(A-B) = ———
(b) tan( ) l+tanAtan B
1 _ _m
1+2m 1+m

1+ () ()

_ (I+m) —m(1+2m) . (1+2m)(1+m)+m

(1+2m)(1+m)
1 —2m?

T 1+4m+2m?

1

tan(ZA + ZB)
1 —tan ZA tan ZB

tan ZA +tan ZB

2. (a) cot(LA + 4B)

(1+2m)(1+m)

1-(Va+Va—-1)(va—-Va-1)

(Va+Va—T1)+(va—-Va-1)

1-[a—(a-1)]
2va

=0
(b) cot(LA+4B)=0
LA+ 4B =90°
ZC =180° - (LA + 4B)
=90°

Thus, AABC is a right-angled triangle.
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3. (@ k cos(a — B) = cos(a + B)
k(cos @ cos B + sin a sin 8) = cos & cos 8 — sin @ sin 3
(k+1)sinasinB = (1 — k) cosacos B
(k+1)tanatanB=1-k

tana/tan,B—ﬂ
C1+k
-k
(b) Tk tan(24) tan 3
2
:ta—nﬁ.tanﬁ
1 —tan?
3 2tan’ 8
"~ 1-tan2p

(1 —k)(1 —tan® B) = 2(1 + k) tan’ B
B+k)tan’B=1-k

an? g = LK
C 3+k
1-k
t =+
an 3 3+k .
Notethatwhenﬂ<a<27r,wehave§<,8<7randtan/3<0.
Thus, tan 8 L-k
us, tan § = — .
3+k

4. Since OésEthe orthocentre of AABC, we have CD 1L AB and BE 1 AC.

t = —
an o BE
_ 46

6V6

tana + tan 8

t +f) = ——————
an(a + ) 1 —tanatan 8

- 2. 1

=1

. bis
SlnceO<a+ﬁ<ﬂ,wehavea/+ﬂ=Z.
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5. tan(x +y) —tanx —tan y — tan x tan y tan(x + y)

=tan(x + y)(1 —tanxtany) — (tanx + tan y)
tanx +tany

=———— (1 —-tanxtany) — (tanx + tan y) IM+1M
1 —tanxtany

= (tanx +tan y) — (tanx + tan y)

=0
Thus, tan(x + y) — tanx — tan y = tanx tan y tan(x + y). 1
6. cos(x+y+2z) =cos(x+y)cosz—sin(x+y)sinz M
= (cosxcosy —sinxsiny) cosz — (sinxcosy +cosxsiny) sinz IM
= COSX COSYCOSZ — Sinxsinycosz— sinxcosysinz —cosxsinysinz
=cosxcosycosz(l —tanxtany — tanx tan z — tan y tan z) 1
6a +
7. 96 +B) s inGa + B)
sin 3«
_cos[(3a + B) +3a] +2sin(3a + f) sin 3a
B sin 3«
_ cos(3a + B) cos 3a — sin(3a + B) sin 3a + 2 sin(3a + f) sin 3a M
B sin 3
_ cos(3a + B) cos 3a + sin(3a + ) sin 3a
B sin 3«
_ cos[(3oz. + ) — 3] M
sin 3a
_cosp |
" sin3a
g cos A — cos Bcos(A — B)

sin A — cos Bsin(A — B)
_ cos A — cos B(cos A cos B + sin A sin B) M
" sin A — cos B(sin A cos B — cos A sin B)

cos A — cos A cos® B — sin A sin B cos B

sin A — sin A cos? B + cos A sin Bcos B
cos A(1 — cos® B) — sin A sin Bcos B

sin A(1 — cos? B) + cos A sin B cos B

cos A sin? B — sin A sin B cos B

sin A sin? B + cos A sin B cos B
sin B(cos A sin B — sin A cos B)

sin B(sin A sin B + cos A cos B)
sin(B - A)
cos(B—A)
=tan(B — A) 1
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cos(a+f) cosacosf —sinasinf

(@) = —
cos(¢ —fB) cosacosfB+sinasingf

cosacosfB  sinasing

sin a cos B sin @ cos B

cos a cos B sin a sin 8
sin @ cos B sin a cos B

_cota —tanf
~ cota +tan S8
(b) We have cos(a + B)(cota + tan 8) = cos(a — B) (cot @ — tan B).
90
T Z cos (2i — 1)°[coti® + tan (i — 1)°]
cos 1° &
| X
= — Zcos [i + (i — 1)]°[coti® + tan (i — 1)°]
cos 1° &
| X
= — Zcos [i — (i — 1)]°[coti® — tan (i — 1)°]

i=1

= (cot1° +cot2°+cot3°+...+cot90°) — (tan0° + tan 1° + tan 2° + . . . + tan 89°)

= (tan 89° + tan 88° + tan 87° + ... + tan 0°) — (tan 0° + tan 1° + tan 2° + . . . + tan 89°)

=0

A B B C C A
10. tanztanz +tan5tan— + tan — tan —

2 2
ctn2nB i B 8048 18048 A
2 2 2 2 2 2
:tamétan§+tangcot(é+E)+cot(é+§)tané
2 2 2 2 2 2 2 2
A B B A l—tan%tang
—tanztan5+(tan5+tan5)-m

=t At B+1 t At B
—anzan2 anzan2

=1

tan 10x — tan 8x

" 1+tan 10xtan8x

tan(10x — 8x) =

tan 2x =

TelGelSmela

Tr 137 197
2Xx=—0r — or — or —

6 6 6 6

T Tr 137 197
X=—0O0r — Or — Oor —

12 12 12 12
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12. (a) tan(a +B)(tana +tanfB) + 2

t 2
_ (tan @ + tan B) 49
1 —tanatan 8

3 tan® @ + 2 tan o tan 8 + tan” 8 + 2(1 — tan « tan B)

1 —tanatan B
tan” @ + tan> 8 + 2
BT —tana tan g8
(tan® @ + 1) + (tan® B + 1)
- 1 —tanatan g

B sec” a + sec’ 8
" l-tanatanf

(b) tan (a/ + %) (tana + tan %) =-8

tan (a+ %) (tana+tan%) +2=-6

2

sec a + sec %

| —tana tan 7
l+tan? @ +2 _ ¢
l—tana

tana +3 = -6+ 6tana
tan’a —6tana +9 = 0

tana =3

a~125 or 4.39
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13. (a) tan A and tan B are roots of the equation X2 +6x-3=0.
We have tan A + tan B = —6 and tan A tan B = —3.
(tan A — tan B)? = tan® A — 2 tan A tan B + tan® B

= (tan A + tan B)> — 4 tan A tan B
= (=6)* = 4(-3)
=48

Since A is obtuse angle and B is acute angle, tan A < 0 and tan B > 0.

tan A — tan B = —V48 = —4V3

tan A —tan B
1+tan Atan B

_ -4V3
1+(-3)
=2V3
(c) Since tan(A — B) > 0, angle A — B is an acute angle.

J2V3)2+1

1

(b) tan(A — B) =

sec(A—B) =

=V13

csc(A—-B) = ;/B

23
AV
o
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