M2REG-TRIG-2425-ASM-SET 5-MATH
Suggested solutions

1. (a)y:cos(x+%)sin(x—2ﬂ—4)
—1[in(2 +”)+in_”]
B R DY Al
1 . (2 +7r) 1
= —sin e
2T ) Ty
1 1
(b) Maximum value of y:i(l)—é—L
1
A
Minimum value of y = 5(—1) ~ 2

B w

7
2. (a) By considering the sum of roots, sin @ + sin § = IV

By considering the product of roots, sin a sin 8 = T
1
(b) cos(a+B)cos(a —B) = E(COS 2a + cos 2)

1
= 5(1—2sin2a+1—25in2,8)

=1-sin’ e —sin’ B

=1+ 2sinasinB — (sin @ + sin B)?
2
=1+2 Ly (L
12 12
_ 119
144

3. (a) sin(A+ B)sin(A - B) = %(— cos2A + cos2B)
= %(—1 +2sin’ A+ 1 - 2sin® B)
= sin? A — sin’ B
(b) By (a),
sin kx — sin®(k — 1)x = sin[kx + (k — 1)x] sin[kx — (k — 1)x]
=sin[(2k — 1)x] sinx
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cos 76 — cos 50 + cos 36 — cos 0

sin 78 — sin 50 + sin 36 — sin @
—2sin 66 sin 6 — 2 sin 26 sin 6

- 2c0s60sinf + 2 cos 20 sin 6
_ sin66 + sin 26

T Cos 66 +cos 20
3 2sin460 cos 26

T 2cos46cos20
= —tan40

. coSA+cosB—-cosC

A+ B A-B
=2cos hl cos —(1—2sin2§)

2 2
-C A-B C - (A+B
:2cos7r2 cos 5 +2sinEsin¥—l
_2_C A—B+2,C A+ B ]
= 2sin > cos 5 sin > cos
C A+B A-B
:25in5 cos( 5 )+cos 5 -1
. C A B
_2s1n5(2005500s§)—1
B
:4cosacos§sin5—1

. sin3A +sin3B +sin3[n — (A + B)]
3 3
:2sin§(A+B)cos§(A—B)+sin3(A+B)
.3 3 .3 3
:2s1n§(A+B)cos§(A—B)+2s1n§(A+B)cos§(A+B)

3 3 3
= 2sin E(A + B) |cos E(A — B) +cos E(A + B)

3 3A 3B
=2sin=(r — 2 - -
31n2(7r C)( coS ) cos 2)

= 4sin(3—7r - 3—C) cos 3—A cos 3—B
2 2 2 2
= —4 cos — cos % cos 3—B
2 2 2
3C
= —4cos > cosS > cos >
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. . a+ . a—
@ sina — sin 8 2COST'BSIHT’B
a =
cosa—cosfB  _2 sinaT“LB sinaT_’B

+

= —cot

(b) 3sina—4cosB =3sin —4cosa
3(sina —sinf)
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=-1
4(cosa — cos B)
3 +
~2 cot ¢ 2 A =-1
& +8 4
co ==
2 3
+
Since « and B are acute, the angle a+p is also acute.
. a+p 3
sin =
2 V32 4+ 42
3
-5
@) si (m+4)n . m7r_2 mr+2r . @
a) sin 2 in s = cos g sin 2
8
®) 3r N Tn s 20157
COS — 4+ COS— +...+COS
8 8 8
_ sin om —sin d + ! sin on — sin om +...+ ! sin 2017z —sin 2013z
\2 8 8] \2 8 8) A2 8 8
1 in 2017 in T
= —s1 —sin —
V2 8 8
1
= 6 (sin (2527r + %) — sin %)
=0
9. Whenn =1,
LHS. = cqsa o
RHS. = oo = 2520 T o x = LHS.

2sinx  2sinx
It is true forn = 1.

sin 2k
Assume cosx + cos3x +cosSx +...+cos(2k — 1)x = > sin x’ where k € Z*.
X

cosx +cos3x +cos5x +...+cos(2k — 1)x + cos(2k + 1)x

in 2k
= s1n. al +cos(2k + 1)x
2sinx

1
= ——[sin2kx + 2 cos(2k + 1)x sin x]
2sinx

1
= ——[sin2kx + sin(2k + 2)x + sin(—2kx)]
2sinx

sin(2k +2)x

_ 2sinx
Itis true forn = k + 1.

By MLL, it is true Vn € Z*.
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10. 2cosA+cos2B+cos2C =0
2cos A+2cos(B+C)cos(B—C) =0
cos A +cos(m— A)cos(B-C) =0
cosA —cosAcos(B-C)=0
cosA[l —cos(B-C)] =0
cosA=0 or cos(B-C)=1
or B-C=0
or B=C
Thus, AABC is aright-triangle or AABC is an isosceles triangle with B = C.
AABC can be a right-angled triangle with A = g but B # C.

The claim is disagreed.

M2REG-TRIG-2425-ASM-SET 5-MATH-MS-4 END OF PAPER

IM

M

1A

1A
M

1A



