OJEEO)

s"*}‘@ g Trung tim BDVH Unix Thang Long - Web§ite: trungtamunix.edu.vn
,ﬁ}&i@ 1ay Lé Viét toan Thang Long “Khai Mé Tw duy — Kién Tao Van Ménh” (zalo):0835.221183

HAM SO LUONG GIAC
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[CHUUNG}

BAI 4: PHUONG TRINH LUQNG GIAC CO BAN

<°> HE THONG BAI TAP TRA LOI NGAN

Cau1: Tim sd nghiém cta phuong trinh: cos(x +30° ) +1=0 trén [—3600;360°] .
Loi giai
Tra 1oi: 2
Ta c6: cos(x+30)+1=0<> cos(x+30")=~-I
& x+30 =180 +k360 (k e Z) <> x=150" + k360 (k € Z).
Vay s6 nghiém ciia phuong trinh: cos(x +30° ) +1=0 trén [—360°;360°] la2

Cau2: Tim sd nghiém ciia phuong trinh: cos(750 —x) = —g trén [0°; 720°] .

Loi giai
Tra loi: 4

Ta c6: cos(75° —x) = —g =N cos(75° —x) =cos135

(ke Z).

75" —x =135 +k360° x=-60" —k360°
\ . (kel)s , .
75 —x=-135 + k360 x=210" - k360

Vay s6 nghiém ctia phuong trinh: cos (75° - x) = —g trén [0°,720°] 1a 4

3

Céau 3: Tim s nghiém cia phuong trinh: tan (2x—%j =5 trén [-27;47].

Loi giai
Tra 10i: 12

Ta c6: tan 2x—£ zﬁctan 2x—Z :tanZ
6 3 6 6

o 2x-T=" v kn(ken)
6 6

T

o=k (ke
6 2

3

Vay s6 nghiém ciia phuong trinh: tan (2x —%j = EY trén [—271; 47[] 12.

Cau4: Tim sd nghiém cta phuong trinh: tan (3x —300) = —? trén [00; 720°] .
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Loi giai
Traloi: 13
Ta co: tan(3x—30°) = —ﬁ = tan(3x —300) = tan(—30°)
3
=3x=30" = 30" + k180" < x = k60" (k € Z).

Vay s nghiém ctia phuong trinh: tan (3x—30°) = —? trén [0°,720°] 1a 13.

Cau 5:  Tim s6 nghiém cta phuong trinh: cot(x ——j =—/3 trén [-27;57].

Loi giai
Tra loi: 7

Ta co: cot x—z =—\/§<:>cot x—z =cot T
5 5 6

ox-Z=T kntkel) o x="+kn(ke).
5 6 30
Vay s6 nghiém ctia phuong trinh: cot(x——j —/3 trén [-27;57] 1a7.

Cau 6: Tim s6 nghiém ctia phuong trinh: V3 tan% =3 trén [—271;471] .
Loi giai
Traloi: 9
Ta co: \/gtan% =3 tan%: Be tan% = tan%

@%=§+kﬁ(keZ)<:>x=3g+2k(keZ).

Trén [-27;47], ta co
2 2 2
—27z£§+2kﬁ47r<:>—27r—§£ 2k<4rx - 3—<:> -3,5<k<5,9
Ma keZ =k e{-3;-2;..;4;5}
Vay s6 nghiém ciia phuong trinh: V3 tan% =3 trén [—271; 47[] 1a 9.

Cau7: Tim sd nghiém ciia phuong trinh: cot3x = cot(z —x) trén [—27[; 477] .
Loi giai
Tra loi: 18

sin3x#0 x;r&kz
biéu kién: { . = 3 (k1eZ).
sin(z —x)#0
x# =x—Irx

Ta c6: cot3x = cot(z —x) <> 3x =7 —x + kr(k € Z) < x =%+k%(k e7).
Két hop voi diéu kién suy ra nghiém phuong trinh 1a:
—+7 knx=" v kn(k e 7).
4 2
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Cau 10:

Cau 11:

Vay s6 nghiém ctia phuong trinh: cot3x = cot(7 —x) trén [—27r;47r] la 18

Tim s6 nghiém ctia phuong trinh: sin (2x —%) +sinx =0 trén [—27[; 577] .

Loi giai
Tra loi: 14
sin| 2x —%) +sin x =0 <> sin (2x - ;Tj =—sin x <> sin (2x— ;—j =sin(—x)
2x—l=—x+k27z x=1+k2—7z
o 3 keZyes| 2 3 (kew).
2x—%=7r+x+k27r x=§+7r+k27z

Vay s nghiém ctia phuong trinh: sin (2x —%) +sinx =0 trén [—27r; 57r] la 14

Tim s6 nghiém cua phuong trinh: sin(z —x)—cosx =0 trén [-7;107].
Loi giai
Traloi: 11

sin(7z — x) —cos x =0 < sin(7 — x) = cos x <> sin(7 — x) =sin (—xj

ﬂ—xzz—x+k27z xed
= (ke 2)= ps (ke 7).
X kx

7z—x=7r—(%—x)+k27r

Vay s6 nghiém cta phuong trinh: sin(z —x)—cosx=0 trén [-7;107] 1a 11
Tim s6 nghiém ctia phuong trinh: tan3x = cotx trén [—7[; 107[] .

Loi gidi
Tra loi: 44

cos3x#0 x¢£+k
biéu kién: { . = 6 3(kleZ).
sinx#0

, Vs
Ta co: tan3x =cot x < tan3x =tan (E_XJ

& 3x= %— x+ka(keZ) e x= %+ k %(k € 7) (thoa min didu kién).
Vay s6 nghiém ciia phuong trinh: tan3x = cot x trén [—7[; 107[] la 44
Tim s6 nghiém ctia phuong trinh: sin xsin [x —%) =0 trén [-7;107].

Loi giai
Tra loi: 23
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Cau 12:

Cau 13:

Cau 14:

sinx=0
. ) V4
smxsin| x—— [=0& | T
( 18) sin x——j:()
18
& T (keZ)= T (keZ)
x——=kr =—+kr
18 18

Vay s6 nghiém ctia phuong trinh: sin xsin [x —%) =0 trén [-7;107] 1223

Tim s6 nghiém ctia phuong trinh: J3sin3x—cos3x=2 trén [—%; 107[} .
Loi giai

Traloi: 15

Tacod: a=3,b=—-1=a>+b>=2.

Chia hai vé phuong trinh cho 2, ta dugc:

NG

—sin3x—lcos3x =1l sin3xcos£—cos3xsin£=1
2 2 6 6

T T T
ssin|3x—— =13 x——=—+k2na(k e
( 6) 6 2 Ake D)

ox=Z i ke)
9 3

Vay s6 nghiém ciia phuong trinh: J3sin3x—cos3x=2 trén [—%; 107:} la 15

Tim s6 nghiém ctia phuong trinh: tan x +2cotx =3 trén [—%;10%} s
Loi giai
Tra loi: 20
. x#kn
sinx#0

Diéu kién: & T (k,leZ).
cosx #0 X # B} +ir

Phuong trinh twong duong
tanx =1

tan x +2

—3=0<tan’x-3tanx+2=0< .
tanx =2

tan x
Véi tanx =1 thi x = % +kn(k e Z) (thoa min didu kién).
Véi tanx =2 thi x=~1,1+kz(k €Z) (thoa man diéu kién).

Vay s6 nghiém ctia phuong trinh: tan x+2cotx =3 trén {—%;1077} la 20

Tim s6 nghiém ctia phuong trinh: 2sin” x —3sinx+1=0 trén [—37”;107[} .

Loi giai
Tra 10i: 17
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sinx =1
Tacod 2sin’ x—3sinx+1=0<| 1-
SIn x = E

Véi sinx =1 thi x:%+k27r(keZ).

1 x:£+k27r
Véisinx=—«| © (keZ).
2 S
X=?+k2ﬂ'

Vay s6 nghiém ctia phuong trinh: 2sin” x—3sinx+1=0 trén [—37”;107[} 1a17.

Céu 15: Tim s6 nghiém cta phuong trinh: sin 2x —cosx—2sinx+1=0 trén {—37”;107[} .
Loi giai
Tra loi: 17
Phuong trinh da cho < 2sinxcosx—cosx—2sinx+1=0
& cosx(2sinx—1)—(2sinx—1)=0
< (cosx—1)(2sinx—1)=0

cosx—-1=0 coS X

) = 1
2sinx—-1=0 sinxzz

Voi cosx=1<x=k2n(keZ);

| x=21kozx
V6i sinx = — <> sin x =sin = <> ) (ke 7.
2 6 S5t
x=?+k27z

Vay s6 nghiém ciia phuong trinh: sin2x—cosx—2sinx+1=0 trén [—37”;107[} la17

Céu 16: Tim s6 nghiém cta phuong trinh: J3sinx—cosx=0 trén [—377[;107[} .

Loi giai
Traloi: 5
Ta co: a:\/g,b:—1:> atl+b*=2.
Vay phuong trinh tuong duong:

V3 1 . /4 . . T
—sinx——cosx=0 < sinxcos——cosxsin—=0<sin| x—— [=0
2 2 6 6 6
/4 V4
@x—gzkﬂ(keZ)Qx:g+k7r(keZ).
A A o n \ \ . . RY/4 .
Vay s0 nghiém cua phuong trinh: J3sinx—cosx =0 trén [—7;107[} las

Céu 17: Tim s6 nghiém ctia phuong trinh: cos2x—3cosx+2=0 trén [—67[;127[] .
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Loi gisi
Tra loi: 28
Ta co: cost—3c0sx+2:0<:>(2c0s2x—1)—3c0sx+2:0

cosx=1 x=k2r

& 2cos’ x—3cosx+1=0< 1< T (k € 7).
cosxzz x:i§+k27r

Vay s6 nghiém ciia phuong trinh: cos2x—3cosx+2=0 trén [—67:; 127:] la 28
Céu 18: Tim s nghiém ctia phuong trinh: sin 7x-sin x =sin 5x-sin3x trén [—67[;127[] .
Loi giai
Tra loi: 73

Ta c6: sin 7xsin x =sinSxsin3x < %(cos 6x —cos8x) = %(cos 2x —cos8x)

V4
6x=2x+k2x . kz Vs
<> cosbx =cos2x & (keZ)< (keZ)ye x=k—(keZ).
6x=-2x+k2x Vd 4
X:kz

Vay s6 nghiém cua phuong trinh: sin 7x-sinx = sin 5x-sin3x trén [-67;127] 1a 73
Céu 19: Tim sé nghiém ctia phuong trinh: sin (Zx + gj +sinx =0 trén [-7;67].

Loi giai
Traloi: 15

sin(2x+%}rsinx=0<:>sin(2x+73ij=—sinx
2x+£:—x+k27r

& sin (2x+ %j = sin(—x) &
2x+%= T+x+k2m

3x=—2+k2n x=—£+kﬁ
3 9 3

& & ke 7.

xzzTﬂ+k27r xzzTﬂ+k27r

Vay s6 nghiém ciia phuong trinh: sin (2x + gj +sinx =0 trén [—7[; 671] la 15
A \ /4 ‘A , \ RY/1 T n
Cau 20: Tim s0 nghiém cua phuong trinh: cos(x _Tj + cos(x + ?] =0 trén [—7[; 67r] .

Loi giai
Traloi: 7

RY/4 T RY/4 T
cos| x—— |+cos| x+—|=0<cos| x——|=—cos| x+ —
4 3 4 3
37 T RY/4 2
& cos| x——— |=cos| 71— ——x | & cos| x— —|=cos| —x
4 3 4 3
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x—3—7[=2—7r—x+k27r 2x—3—”:2—ﬂ+k27z 17
Rt 34 ; = 4 3 <:>x:—7[+k7r,keZ
= sk | ox=Z v k272(VL)
4 3 12

Vay s6 nghiém ctia phuong trinh: cos(x —377[) + cos(x + %] =0 trén [-7;67] 147

Cau 21: Tim sd nghiém ctia phuong trinh: sin(x —2?”} —cos2x =0 trén [—72'; 67[] .

Loi giai
Tra loi: 14
sin[x—%[j—cosbc:O<:>sin(x—23—”j=cos2x
x—2—ﬂ:£—2x+k27z
) 2 (7 3 2
<:>sm[x—7j=sm(5—2x]<:> 5
PR S, Ny Y
3 2
3x—2—ﬂ:£+k2ﬂ x=7—7r+k2—ﬂ
= 23 2 = li 3 ke Z
—x——ﬂ—§+k2ﬂ xz—l—k27r

Vay s6 nghiém ciia phuong trinh: sin(x —2%} —cos2x =0 trén [—ﬂ'; 67[] la 14

Céu 22: Tim sé nghiém cua phuong trinh: cos (Zx —%} +sin(2x + %j =0 trén [-7;67].

Loi giai
Tra loi: 28

cos 2x—£ =—sin 2x+Z < oS 2x—7i =sin —2x—£
4 3 4 3
< oS 2x—£ =sin —2x—Z < Cos 2x—£ = COS 7i+2x+7i
4 3 4 2 3

2x—£=5?”+2x+k27r

= cos(2x—%) = cos(%z+ 2xj = 4 s
P PR, Py % P
4 6

137

Ox=—+k272(VL)
= 13 <:>x=—1—8+ %T,ke Z.
dx=—"T k2
12

Vay s6 nghiém ciia phuong trinh: cos (2x —%) + sin(2x + %j =0 trén [—7[; 677] la 28
Céu 23: Tim s nghiém cia phuong trinh: tan [2x +%) +tan (% -~ xj =0 trén [-7;67].
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Loi giai
Tra loi: 7
T mr
2x+—#—+mrx X#—+—
A1 6 6 2
biéu kién & ,mel.

S x= %+ kn kel
Két hop voi diéu kién ta suy ra phuong trinh c6 mot ho nghiém x = %4‘ krn,kel.
Vay s6 nghiém ciia phuong trinh: tan (2x +%) + tan (% - xj =0 trén [—7{; 67r] la7

Cau 24: Tim sd nghiém cta phuong trinh: tan (x - %j —cot (%+ x] =0 trén [—7[; 67z] .

Loi giai
Tra loi: 7
T T 2
X——#—+mn X#—+mn -
biéu kién 6 2 & @x¢?+mﬁ,meZ.
LI — x# -2 tmn
3 3
PT < tan x—z = cot z+x < tan x—Z = tan Z—x <:>x=£+k—ﬂ,keZ.
6 3 6 6 6 2

Két hop véi didu kién ta duge x = %+ kmkel.
Viy s6 nghiém ctia phuong trinh: tan (x —~ %) —cot (%+ xj =0 trén [-7;67] 147

Cau 25: Tim s6 nghiém ctia phuong trinh: cot (Zx +%) +tan (%—xj =0 trén [—7[; 67[] .

Loi giai
Tra 10i: 21

V4 V4 V4 V4
cot| 2x+— |+tan| ——x |=0 <= tan| —x |=—cot| 2x+ —
4 4 4 4
s Vs T s s
< tan| ——x |=cot| 2x—— | tan] — x |=tan| —+2x+ —
4 4 4 2 4

<:>£—x:£+2x+£+k7z<:>x=—£— ﬁ,ke Z
4 2 4 6 3

Vay s6 nghiém ciia phuong trinh: cot (2x +%) +tan (%—xj =0 trén [—7r; 67[] la21

Céu 26: Tim s6 nghiém ctia phuong trinh: 4sin” x—1=0 trén [—72'; 67[] .

Loi giai
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Cau 27:

Cau 28:

Cau 29:

Tra loi: 14
s
2x=—+k2rx
) ) 1 1—cos2 1 1
4sm2x—l=0<:>sm2x=—<:>ﬂ=—<:>cos2x=—<:> 3
4 2 4 2 V4
2x=——+k2rx
3
x=—+krx
& ke Z
X=——+kr

Vay s6 nghiém cua phuong trinh: 4sin’ x—1=0 trén [-7;67] 1a 14
Tim s6 nghiém ctia phuong trinh: cos® 2x = sin’ (x +%j trén [—7:; 67[] .

Loi giai
Tra 10i: 17

. I
cos’2x =sin’ (x + Ej

27
l—cos|2x+—
1+cos4dx 3
@ =
2 2

= 1+cos4x:1—cos(2x+2Tﬂj
<> coS (2x+ 2%): —cosdx

& cos (2x+ 277[} =cos(7—4x) .

_ T k2
o 28 3 kez
X —”—kﬂ'
6

Vay s6 nghiém ctia phuong trinh: cos” 2x = sin® (x +%j trén [—7;67] 1a 17

Tim s6 nghiém ctia phuong trinh: | cos2x =1 trén [—72'; 67r] .
Loi giai
Tra 1oi: 14

1+cos4x

|cos2x|=1< cos’2x =1 :1<:>cos4x=1<:>4x=k27r<:>x:k7ﬁ,keZ

Vay s6 nghiém ctia phuong trinh: | cos2x =1 trén [—72'; 67r] la 14

n
cos| ——x
(2 j

Loi giai

Tim s6 nghiém ctia phuong trinh: = 73 trén [—7;67].

Tra loi: 14
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T N 3 ., 3 1-cos2x 3 1
Cos| ——x |=—&fsinx|=—sin"x=—<& ——= —<>cos2x=— —
2 2 2 4 2 4 2
2x:2T7T+k27z x=%+k7z
& Rt kel
2

2x=——+k27 x=—£+k7r
3 3

T
COS| ——X
(2 )

Céu 30: Tim s6 nghiém cua phuong trinh: 2sin 2x-cos2x =0 trén [-7;67].

Vay s6 nghiém ctia phuong trinh: = g trén [—7[; 67r] la 14

Loi giai
Traloi: 28

28in2x-c0s2x =0 <> sindx =0 <> 4x =k 7> x = kj,ke 7.

Vay s6 nghiém cua phuong trinh: 2sin2x-cos2x =0 trén [-7;67] 12 28
Céu 31: Tim sb nghiém cua phuong trinh: cos’ x =sin’ x trén [-7;67].
Loi giai
Tra loi: 14

. . T T kr
cos2x=sm2x<:>coszx—sm2x=0<:>c052x=0<:>2x=5+k7z©x= 4—%7, keZ.

Vay s6 nghiém cua phuong trinh: cos’ x=sin’ x trén [-7;67] 1a 14
Cau 32: Tim sd nghiém ctia phuong trinh: 3sin x = 4sin’ x trén [—77; 67[] .
Loi giai
Tra loi: 21

3sinx = 4sin’ x <> 3sin x—4sin’ x = 0<> sin3x=0<>3x =k 7<> x = k;,ke 7.

Vay s6 nghiém ctia phuong trinh: 3sinx =4sin’ x trén [—7[; 67r] la 2l
Céu 33: Tim sb nghiém cta phuong trinh: cosx =1+4cos’ x trén [-7;67].
Loi giai
Traloi: 11

cosx=1+4cos’ x < 4cos’ x—3cosx=—1<cos3x=—-1<3x=m+k2x

Vay sb nghiém cta phuong trinh: cosx =1+4cos’ x trén [-7;67] 1a 11
Céu 34: Tim sb nghiém cua phuong trinh: sinx+cosx=+/2 trén [-m;67].
Loi giai
Traloi: 3
sin x+cosx =2 < +2sin [er%j: V2 < sin (x+ %}=1 < x+

k2

t\)lél

T
4

<:>x=%+k27r,keZ.
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Vay sb nghiém cua phuong trinh: sinx +cosx =+/2 trén [-7m;67] 1a3
Céu 35: Tim s6 nghiém cta phuong trinh: sin® x —cos* x+1=0 trén [—72'; 67[] .
Loi giai
Tra loi: 8
sin*x—cos*x+1=0< (sin2 x —cos’ )c)(sin2 x +cos’ x) =-1
osinx—cos’x=—1<cos2x=1<2x=k2r <> x=kn,keZ.
Vay s6 nghiém cua phuong trinh: sin® x—cos* x+1=0 trén [-7;67] 12 8
Cau 36: Tim sd nghiém ciia phuong trinh: sin* x +cos* x —% =0 trén [—72'; 67r] .
Loi giai
Traloi: 14
sin® x +cos* x—% =0 1—%sin2 2x =%© sin® 2x =1

<:>cosz2x=0<:>cos2x=0c>2x=%+k7r<:> x="4 k;,ke Z.

Vay s6 nghiém ciia phuong trinh: sin* x +cos®* x —% =0 trén [—72'; 67[] la 14

Cau 37: Tim s6 nghiém ctia phuong trinh: 73(:05 X —lsin X :% trén [—72'; 67r] .

Loi giai
Traloi: 7
\/5 ) 1 T i 1 T T
——COSX——SINX=—<>CoS—-COSX—Sin—-sinx =— <> cos| x+— |=cos—
2 2 2 6 6 6 3

x+£:£+k27z x:£+k27r
3 6

= = keZ.
x+£:—£+k27r x=—£+k27r
6 3 2

Vay s6 nghiém ciia phuong trinh: %cos X —%sin X =% trén [—72'; 67[] la7

Cau 38: Tim s nghiém ctia phuong trinh: cos2x ++/3 sin2x =~/3 cosx —sinx trén [-m;67].
Loi giai
Tra loi: 13
Ta dua phuong trinh di cho vé dang phuong trinh co ban sau:
c0s 2x ++/3 sin 2x = +/3 cos x —sin x

<:>lcos2x+£sin2x:ﬁcosx—l—sinxa cos | 2x— z =cos|x+ z
2 2 2 2 3 6

2x—£=x+£+k27r x:£+k27r
3 6 2
= = ) ke 7.
2x-Ze—(x+D+hon |x=Z+kZ
3 6 18 3
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Cau 39:

Cau 40:

Cau 41:

Cau 42:

Vay s6 nghiém ctia phuong trinh: cos 2x + V3sin2x=+/3cosx—sinx trén [—7[; 67r] la 13

Tim s6 nghiém cua phuong trinh: cos’ x+cosx =0 trén [-7;67].

Loi giai
Traloi: 11
5 cosx=0 x="tkrx
cos” x+cosx=0<cosx(cosx+1)=0< 1c> 2 ke 7.
CosSx =—

xX=rn+k2rx
Vay s6 nghiém cta phuong trinh: cos® x+cosx =0 trén [-7;67] 1a 11
Tim s6 nghiém ciia phuong trinh: 2sin® x—3sinx+1=0 trén [-m;67].
Loi giai
Tra loi: 13
2sin” x—3sinx+1=0< 2sin* x—2sinx—(sinx—1) =0
< 2sinx(sinx—1)—(sinx—1)=0 < (sinx—1)(2sinx—-1)=0

x=Ztkn
) 2
sinx=1
=1 1< x:£+k27r,keZ.
Sinx=— 6
2 S
x=—+k27
i L 6

Vay s6 nghiém cua phuong trinh: 2sin® x—3sinx+1=0 trén [-7;67] 1a 13

Tim s6 nghiém ctia phuong trinh: tan® x + (\/5 —I)tanx — J3 =0 trén [—77; 67[] .
Loi giai

Tra loi: 14

tan’ x+(«/§—1)tanx—\/§ =0 (1).

bat tanx=t,(x¢%+k7zj

Phuong trinh (1) tro thanh: ¢ +(\/§—1)t—\/§=0<:> t=1vi=—/3
Vi t:1<:>tanx:1<:>tanx:tan%<:>x:%+k7z,keZ.

Véi t=—\/§<:>tanx=tan(—%j<:>x=—%+kﬂ,ke 7 .

So v6i diéu kién phuong trinh nhan ca hai nghiém.

Nghiém cua phuong trinh: x = %+ km,x= —%+ kn,keZ.
Vay sb nghiém cua phuong trinh: tan® x+ (v/3 —1)tanx—+/3 =0 trén [-7;67] 1a 14

Tim s6 nghiém ctia phuong trinh:

——=cotx+3 trén [—72';672’].
sin” x

Loi giai
Tra loi: 14
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1
——=cotx+3 )]
sin” x

(1). Piéu kién sinx #0 < x = kx

(1) < 1+cot’ x=cotx+3 < cot’ x—cotx—2=0 (1

Dit ¢ = cotx. Phuong trinh (1')tré thanh: £ —t-2=0&t=—1vt=2
Vi t=—lc>c0tx:—1<:>x=—%+k7r,keZ

Voit=2&cotx=2x=a+kn,keZ (voi tana=2)

Vay nghiém cia phuong trinh: x = —%+ kr,x=a+kn,keZ.

Vay s6 nghiém cua phuong trinh: ——=cotx+3 trén [-7;67] la 14
sin” x

Cau 43: Tim s6 nghiém ctia phuong trinh: (cot%— IJ(cotg + 1) =0 trén [—7{; 67r] .

Loi giai
Traloi: 6
(coti—lj[cotiJrlj:O 1)
3 2
sinfatO f7f&k7z
A cn 3 x# k3
bicu kién: < J(keZ)
. S X x# k2w
sin— =0 — %k
2 2
cot£—1=0 cot£=l £=£+k7r x:3—”+k37r
He| 3 ____ PNE N y (ke D)
cot£+1:0 cotiz—l £:—£+k7z x=—£+k27z
2 2 2 2

So véi diéu kién cac nghiém nay thda man phuong trinh c6 nghiém:

x=3Tﬂ+k37r,x=—§+k27r,(keZ).

Vay s6 nghiém ciia phuong trinh: (cotg— IJ(cotg + lj =0 trén [—n; 67r] la 6

Céiu 44: Tim s6 nghiém cta phuong trinh: cosx-cox 5x = cos 2x-cos4x trén [-7;67].

Loi giai
Tra loi: 29
COSX-COSS5x =c0S82x-cosdx < cos6x+cosdx =cos6x+cos2x < cosdx =cos2x
Ax=2x+k2rx (ke ) x=kz he)
= S = S .
dx=-2x+k2rx x:k%

Vay sb nghiém cta phuong trinh: cosx-cox 5x = cos 2x-cos4x trén [—7;67] 1a 29
Ciu 45: Tim s0 gia tri nguyén cua tham s6 m dé phuong trinh sinx—m =1 c6 nghiém.
Traloi: 3
Loi giai
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Cau 46:

Cau 47:

Taco: sinx—m=1<sinx=m+1.

Diéu kién dé phuong trinh c6 nghiém 1a: —1<m+1<1< 2<m<0.

Viy ¢6 3 gia tri nguyén thoa man dé bai.

Mot vat M duogc grfm vao dau 10 xo va dao dong quanh vi tri can béng I, biét rr:ing O 1a hinh
chiéu vuong goc cua [ trén truc Ox , toa do diém M trén Ox tai thoi diém ¢ (gidy) la dai

lugng s (don vi: ¢m ) dugc tinh bodi cong thiue s = 8,6sin(81+%) . Tim khoang céach tir vat

dén vi tri cAn bang tai thoi diém 7 =3 gidy. (Cac két qua gan ding trong bai dugc lam tron dén
hang phan trim)

L I'J'E i

L1 I

'

L1 ]

EJ[J. ‘I
M :

— [-—} .. iI

L LT X

o ik : !

) - : ]

5 1 i I‘

Lo L 1 s X
& O T

Loi giai

Tra loi: 3,65cm
Khi r=3 thi s = 8,6sin(8.3+§] ~3,65(cm) .

Vay vat cach vi tri can béng mot khoang Xép xi 3,65cm.
Trong mén cau 16ng, khi phat cau, ngudi choi cdn danh cau qua khoi ludi sang phia san d6i
phuong va khong dugc dé cho cau roi ngoai bién.

Trong mat phéng toa do0 Oxy, chon diém co toa do (O; yo) la diém xuat phat thi phuong trinh
_g . x2

2

3 +tan(a)-x + y, ; trong do:
2-v,-cos” o

quy dao cta cau 16ng khi roi khoi mit vot 1a: y =

- g la gia tdc trong truong (thuong duge chon 1a 9,8m/ s> );

- o (d9) 1a goc phat cau (so v6i phuong ngang ctia mat dat);

- v, 1a van téc ban dau ctia cau;

- ¥, la khoang cach tir vi tri phat cau dén mat dat.

Pay 12 mot ham s bac hai nén quy dao chuyén dong ciia cau 16ng 1a mot parabol.

Mot nguoi choi cau 16ng dang dung khoang cach tur vi tri nguoi ndy dén vi tri cau roi cham dat
(tam bay xa) 1a 6,68 m . Quan sat hinh bén dudi, hdi nguoi choi da phat cau goc khoang bao
nhiéu do so véi mat dat (gia thiét & > 30° )? ( biét cau roi mat vot & do cao 0,7 m so voi mat
dat va van tc xudt phat ctia ciu 1a 8m /s, bo qua sirc can ciia gié va xem quy dao ctia cau ludn
nam trong mit phang phang dimg). (két qua lam tron dén hang don vi)
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_g“'r:
y=—F7—"7—+tan ((2’).\' + ¥,
2v,.c08 a

%) = — X
diém cham dat

OJEEO)

Y a

0,7m

Loi giai
Tra loi: 54°
Véi g=9,8m/s”, van toc ban dau Vv, =8m/ s, phuong trinh quy dao cua cau:
2

£ —+tan(a)-x+y,

Y="""=> 3
2-v; -cos” &

Khoang cach tir vi tri ngudi nay dén vi tri cau roi cham dét (tam bay xa) 1a 6,68m ; nghia la

x=6,68m.
2
Taco: 25 OO0 4 an()(6,68)+0,7 =0
128-cos”
2
e 28O0 (14 tan )+ tan(a) - (6,68)+ 0,7=0

128
tan o ~ 1,378 a = 54,04
= = o
tana ~ 0,576 a=29,97
Vay ngudi choi dd phat cdu mot goc gan 54°.
Céu 48: MOt vé tinh bay quanh Trai Dat theo mot quy dao hinh Elip (nhu hinh v&):
Vé tinh

h =100

Do cao 4 (tinh bang kilomet) ctia vé tinh so v6i bé mat Trai Pat dugc xac dinh boi cong thic
h=550+450- cos%t . Trong d6 ¢ 1a thoi gian tinh bang phut ké tir luc vé tinh bay vao quy

dao. Nguoi ta can thuc hién mot thi nghiém khoa hoc khi vé tinh cach mat dat 250 km . Trong
khoang 60 phut dau tién ké tir luc vé tinh bay vao quy dao, hiy tim thoi diém dé c6 thé thuc
hién thi nghiém d6? (don vi phat, két qua 1am tron dén hang phan chuc)
Loi giai
Tra 1oi: 36,6
Ta c6 phuong trinh: 550+450- €08~ = 250 <> cOS —— f = —%
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Cau 49:

Cau 50:

Cau 51:

t=36,61+k100

T ~234k2n
50
o ke
Lz—36,61+k100

Xt~ 234k27
50

Vay trong khoang 60 phut déu tién ké tir luc vé tinh bay vao quy dao, tai thoi diém ¢~ 36,6
(phuit) thi ta co thé thuc hién thi nghiém do.
Tim s gia tri nguyén cua tham s6 m dé phuong trinh luong giac sau c6 nghiém:
2sin3x=m—1.

Loi giai
Tra loi: 5
2sin3x=m—-1<sin3x = mT—l

m-—1

Diéu kién c6 nghiém: —1< <le-1<m<3.

Tim sd gia tri nguyén cta tham s m dé phuong trinh lwong gidc sau c6 nghiém:
3sin’ x+sin2x—mcos’ x =0.
Loi giai
Tra loi: 1
3sin’ x+sin2x—mcos’ x =0 < (m—1)cosx =3m+2 .

Truong hop 1: m=1,cosx =2 (loai).

Truong hop 2: m#1,cosx = iy .
m—1
3MA2) e Bm=2) —(m-1) <0 <m<—
m— 2 4
Tim m dé phuong trinh (m+l)sin 2x =1-2m—sin2x c6 dung 2 nghiém thudc [%, 277[}
Loi giai
Tra loi: 1
sin

T4

el \\z

(
N

Duya vao duong tron lugng giac ta thdy phuwong trinh da cho c6 diing 2 nghiém thudc

» COS
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Cau 52:

Cau 53:

_ 1
) - 1 2m<1 l+3m>0 m>—§
1;—7[ khi —<—" (1o m+2 o m+2 & &S ——<m<0
12" 3 2 m+2 l<1—2m Sm <0 m<-2
2 m+2 m+2 2<m<0

Vay me (—%; 0} thoa min yéu ciu bai toan.

Mot chiéc gudng nudc cé dang hinh tron ban kinh 2,5 m; truc ciia né dit cach mit nudc 2m

(hinh bén). Khi gudng quay déu, khoang cach / (mét) tinh tir mot chiéc gu gan tai diem A
\ . , 1

trén guong dén mat nude la A= y| trong d6 y =2+2,5sin 272'()( —Zj

v6i x la thoi gian quay cta guong (x > 0), tinh bang phut; ta quy wéc rang y >0 khi gau &

trén mat nudc va y <0 khi gau & dudi mat nude.

Mb phéng gubng nuéc

Khi nao chiéc gau ¢ vi tri cao nhat lan dau tién?
Loi giai
Traloi: 0,5

Vz"lSsin27r(x—i}sl nén —2,5S2,53in2n[x—%)£2,5 va do do ta cod

—0,5:2—2,5S2+2,5sin27z(x—%j£2+2,5:4,5VxeR.

Suy ra, gau o vi tri cao nhat khi

sin27 x—l =127 x—l =£+k27r<:>x=1—+k(ke 7).
4 4) 2 2

A . , A . , \ e + R 1 ,
Vay gau ¢ vi tri cao nhat tai cac thoi diém E phut.

Mot chiéc gudng nudc cé dang hinh tron ban kinh 2,5 m; truc ciia né dit cach mit nudc 2m
(hinh bén). Khi guong quay déu, khoang cach /# (mét) tinh tir mot chiéc gau gin tai diém 4

trén guong dén mit nude 1a =] y| trong d6 y =2+2,5sin 272'()( —%j

v6i x 1a thoi gian quay ciia gudng (x >0), tinh bang phut; ta quy wdc rang y >0 khi giu &

trén mat nudc va y <0 khi gau & dudi mat nude.
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Cau 54:

Mb phéng gubng nudc

Khi ndo chiéc giu & vi tri thip nhat?
Loi giai
Tra loi: 0

VilSsinZn(x—ijSl nén —2,5S2,55in27z[x—%)£2,5 va do do ta co

-0,5=2-2,5< 2+2,5$in27z(x— ijs 2+2,5=4,5Vxe R

Suy ra, giu & vi tri thap nhét khi va chi khi

sin27 x—l =-1<27 x—l— =—£+k27z<:>x=k(ke 7).
4 4 2

Vay gau 6 vi tri thap nhat tai cac thoi diém 0,1,2,3,... phit.

b) Gau cach mat nuéc 2m khi 2+2,5$in27r(x—%j=2
) 1 1 1 %
Ssin2z|x—— =027 x—— |=kr o x=—+ —(ke 7).
4 4 4 2

A < A A I - 7 A A A . N 3R 1 y
Vay chiéc gau cach mit nude 2m lan dau tién tai thoi diém x = 2 phut.

M5t chiée gué)ng nudce c¢o6 dang hinh tron ban kinh 2,5 m; truc ctia n6 dat cach mat nudc 2m
(hinh bén). Khi guong quay déu, khoang cach 4 (mét) tinh tir mot chiéc gau gan tai diém A

\ . : 1
trén guong dén mat nudc 1a - =| y| trong 36 y =2+2,5sin 27[()6 —Zj

v6i x 1a thoi gian quay cta gudng (x >0), tinh bang phut; ta quy wdc rang y >0 khi gau &

trén mat nudce va y <0 khi gau ¢ dudi mat nude.

Mb phéng gubng nuéc

Chiéc gau cach mat nudc 2 mét 1an dau tién khi nao?
Loi giai
Traloi: 0,25
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Cau 55:

Cau 56:

Cau 57:

Gau cach mit nude 2m khi 2+2,5$in27z(x—%J=2
. 1 1 1 %

Ssin2z|x—— =027 x—— |=krn < x=—+ —(ke 7).
4 4 4 2

A A , - 7 A A A . e g A 1 ,
Vay chiéc gau cach mat nudc 2m lan dau tién tai thoi diém x = Z phut.

Sb gio co anh sdng mit troi cia mot thanh phd A trong ngay thir ¢ (¢ day ¢ 13 sd ngay tinh tir
ngidy 1 thing giéng) cia modt nim khong nhuin duwoc moé hinh hod béi ham s

L(t)=12+2,83sin (%(t —80)) ,te Zva0<t<365. Vao ngay thir bao nhiéu trong nam thi
thanh phd 4 c6 it gio 4nh sang mat troi nhat?

Loi giai
Tra loi: 353

Vi —1 <sin| 2% (1-80) | <1 nén —2,83 <2,83sin| 2% (1—80) | <2.83, do dé
365 365

9,17=12-2,83<12+2,83sin (%(I—SO))S12+2,83 =14,83Vte R
Ngay thanh phd 4 c6 it gio anh sang mat troi nhat tng véi

sin| 25 (1=80) | =1 2Z-(¢-80) = - Z 4+ k27 <>t = =224 365k (k € T).
365 365 2 4

Vi0<¢<365nén k=1,suyra t= —%4—365 =353,75. Nhu vay, vao ngay thtr 353 ciia nam.

Sb gio co 4nh sdng mit troi cia mot thanh phd A trong ngay thir ¢ (& day ¢ 13 sd ngay tinh tir
ngdy 1 thing giéng) cia modt nim khong nhuin dwoc moé hinh hod boéi ham s

L(t)=12+2,83sin (%(t —80)) ,t€ Zva0<t<365. Vao ngdy nao trong nim thi thanh ph
A c6 nhiéu gid anh sang mat troi nhat?

Loi giai
Traloi: 171

Vi —1 <sin| 2% (1-80) | <1 nén 2,83 <2,83sin| 2% (1—80) | < 2.83, do dé
365 365

9,17=12-2,83<12+2,83sin (%(t—SO))S 12+2,83=14,83Vte R

Ngay thanh phd 4 c6 nhiéu gio anh sang mat troi nhit ing véi

sin| 25 (1-80) | =1 22 (1-80) = Zt k2 7> £ = 171,25 +365k(k < 7).
365 365 2

Vi 0<¢<365 nén k=0, suyra f=171,25. Nhu vdy, vao ngay thir 171 cua nam.
Sb gio co anh sdng mit troi cia mot thanh phd A trong ngay thir ¢ (¢ day ¢ 13 sd ngay tinh tir
ngidy 1 thing giéng) cia modt nim khong nhuin duwoc moé hinh hod béi ham s

L(t)=12+2,83sin (%(t—SO)) ;e Zva0<t<365. Vao ngdy ndo trong nim lan dau thi

thanh phé 4 c6 khoang 10 gio 4nh sang mit troi?
Loi giai
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Cau 58:

Cau 59:

Tra loi: 34

Vi —1<sin| 2% (1-80) | <1 nén 2,83 <2,83sin| 2% (1—80) | <2.83, do dé
365 365

9,17=12-2,83<12+2,83sin (%{t—SO)]SIZJrZ,% =14,83Vte R

Thanh phd A c6 khoang 10 gid 4nh sang mit troi trong ngay néu

21

27 (1—80)~~0,78+ k27
12+2.83sin| 22-(1-80) |=10 < sin| ZZ(1-80) |= = 220 , | 365
365 365 283 | 27

(t—80)~3,93+k2x
365

t ~34,69+365k
Tu do ta duogc (keZ). Vi 0<t<365 nén k=0 suy ra t~34,69 hoic
t~308,30+365k

t =#308,30. Nhu vay, vao khoang ngay thtr 34 cua nam.

Huyét ap 1a ap luc can thiét tic dong lén thanh cua dong mach dé dua mau tir tim dén nudi
dudng cac mo trong co thé. Huyét ap duoc tao ra do luc co bop ciia co tim va sirc can cua thanh
d6ng mach. Mdi 1an tim dap, huyét ap cua chung ta ting roi giam gitta cac nhip. Huyét ap t6i da
va huyét ap tbi thiéu goi 1a huyét ap tdm thu va tdm truong, twong ung. Chi sé huyét p cua
chung ta duoc viét 1a tim thu/tim truong. Chi s6 huyét ap 120/80 1a binh thudng. Gia sat mot
ngudi ndo d6 c¢6 nhip tim 1a 70 1an trén phat va huyét ap cua ngudi d6 duoc md hinh hoa boi

ham s6 P(¢) =100+ 20sin (%”tj ,6.d6 P(t) 1a huyét ap tinh theo don vi mmHg (milimét thuy

ngan) va thoi gian ¢ tinh theo gidy. Trong khoang tir 0 dén 1 gidy, hiy x4c dinh s6 lan huyét ap
la 100mmHg .
Loi giai
Tra loi: 2
Huyét ap 1a 100mmHyg khi va chi khi

P(t) =100 < 100+ 20sin (%Tt):lOO@sin(%rtj:OQ 7?”t =knst= 37—k(k e 7.

Xét O<t<l<:>0<¥<l<:>0<k<g<:>ke{1;2} vikelZ.

Vay trong khoang tir 0 d&én 1 gidy, ¢6 2 1an huyét 4p 1a 100 mmHg.

Huyét ap 1a ap luc can thiét tic dong lén thanh cua dong mach dé dua mau tir tim dén nudi
dudng cic mo trong co thé. Huyét ap duoc tao ra do lyc co bop ciia co tim va sirc can ctia thanh
d6ng mach. Mdi 1an tim dap, huyét ap cua chung ta ting roi giam gitta cac nhip. Huyét ap t6i da
va huyét ap tbi thiéu goi 1a huyét ap tdm thu va tdm truong, twong ung. Chi sé huyét p cua
ching ta dugc viét 1a tim thu/tam truong. Chi s6 huyét ap 120/80 1 binh thuong. Gia sir mot
ngudi nao d6 ¢ nhip tim 1a 70 1an trén phut va huyét ap cua nguoi d6 duge mé hinh hoa boi

ham s& P(f) =100+ 20sin (%th , 0. d6 P(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy
ngan) va thoi gian ¢ tinh theo gidy. Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap
1a 120mmHg .

Loi giai
Tra loi: 1
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Huyét ap 1a 120mmHg khi va chi khi

3 6k
R ret= — k
d 14 7_(62

Nl&l

P(t) =120 < 100 + 20sin (%”tj:lzo@sin(%”zj:l@ 73—”t -

Xet0<t<1<:>0<i+67—k<1<:>—%<k< %@k Ovike Z

Vay trong khoang tir 0 dén 1 gidy, c6 1 1an huyét ap 1a 120 mmHg.
Cau 60: Hang ngiy, myc nudc cia mdt con kénh 1én xudng theo thay tridu. D9 sau h(cm) clia myc

nudc trong kénh tinh theo thoi gian ¢ (gid) trong mot ngay (0<¢<24) cho boi cong thirc

nt 7w be s oae R \ \ . , A A
h= 3cos(—+—j +10 . Hoi vao thoi di€ém nao trong ngay muc nudc cua con kénh dat do cao

16n nhat?
Loi giai
Tré 16i: 20
Ta ¢6 3cos| 24 Z|+10<13
1273
Ma 3cos| Z+Z | +10 =13 @ cos| Zov Z | =1 ZLiZ kog <1 =24k —4(k € Z) nén
1273 2 3 1273

0324k—4£24<:>%Skﬁ%:k:1:>1220.

Vay vao thoi diém 204 trong ngdy, muc nudc cua con kénh dat dd cao 16n nhit 1a 13(cm).

Cau 61: SO gio co anh sang mit troi cia Thu d6 Ha Noi nam 2023 duoc cho bdi cong thirc
y= 3sm(180 (x+ 60))+13 v6i 1<x <365 1a s6 thir ty ciia ngdy trong ndm. Ngay nao sau day

ctia nam 2023 thi s6 gio c6 anh sang mit troi ctia Ha Noi 10n nhat?

Loi giai

Tra loi: 30

Pé s gior c6 anh sang mit troi 1on nhét thi ham sé y = 3sin (&(x T 60)) +13 dat gia tri 16n nhét.
Khi do sin(%(x+60)j:1<:> x=30+k360,k € Z. Vi 1< x <365nén ta c6
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1<30+4360<365< —0,08<£4<0,93=k=0.

Do d6 x =30 ( thang dau tién ctia nam).
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