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SAJAYN U ITPUMEPHUN PEIMTEHWA - TEMA 3

3agaua 1. Pemmere ypasuennero logy ——— = 2.

vi—=a
x € (—00,1) ngBara My crpana e nojaoxurenda. Cjes moBIUraHe Ha JBeTe CTPAHU B KBAAPAT U OCBOOOXK JaBaHe
OT 3HAMEHATEJI TOTyuaBaMe ypasaernero 2 +6x+9 = 0, u or TyK 21 = o5 = —3. Tbil KaT0 T = —3 IPUHAIIEKY
Ha neUHAITMOHHATA 00IACT, TO € PelleHne Ha J3I€HOTO YPABHEHHE.

Pewenue. Nedununmonnara obaacr e x € (—oo, 1). IageHoro ypaBHeHUe € eKBUBAJIEHTHO Ha =4, u npu

Bagaua 2. Jlunero na pom6 ABCD e pasno na 120, a paguyCbT HA BIMCAHATA B HETO OKPbXKHOCT € PABEH Ha 3

Hamepere pbmkunnre zHa muaronamure AC u BD.

120
Pewenue. Ao a e nb/RKUHATA HA CTpaHATa Ha poM0Oa, a h e BUucounHara My, umame S = a.h = a.2r, r.e. 120 = a'TZS’

orkbaero a = 13. Heka AC = x u BD =y (x > 0, y > 0), ToraBa ca usmwbinenu pasencrsara AC.BD = 25
u AC? + BD? = 4a?, 1e. xy = 240 u 22 + y? = 676. Pemennsra Ha Ta3w cucreMa ca T, = 24, y; = 10 u
xo = 10, yo = 24. Caenosarenno 3a nuaroHaauTe Ha poMmba nMmame aee Bhamoxknoctu: AC = 24 u BD = 10 unu
AC =10un BD = 24.
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Bamaua 3. Hamepere Bcuuku pelenus na ypasuenuero sin® x 4+ 6sin? = = 4.
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Pewenue. 3amecTBaMe B 13/IeHOTO ypapHeHHue sin” z = 1 — cos®z u 2sin” § = 1 — cos = u nonyvaBaMe eKBUBaJICH-

THOTO ypaBHeHHue cos® x + 3cos © = 0, T.e. (cos x + 3) cos x = 0. OT Tyk cos x + 3 = 0 unu cos x = 0. [ILpBOTO OT

0
Te3U ypaBHEHUS HAMA PellleHue, a PelleHnaTa Ha BTOPOTO ypaBHEHUeE ca T = 3 + k7, k - mano guco.

Bamaua 4. Oko0s10 ocTpobrbiaen Tpubrbiank ABC cbe crpana BC = /3 e ommucana OKPBAKHOCT ¢ paguyc 1.
Or Bbpxa A e cIycHAT MEPIEHIUKYJISIP KbM JOMUPATENHATa KbM OKPDBKHOCTTA mpe3 Bbpxa C, KOWTO mpecuya
pomuparennara B rouka M u CM = 1. Hamepere ronemunara na <ACB.

. . V3
Pewerue. Ot cunycosara Teopema 3a AABC umame BC = 2sina = /3, orkbaero Hamupame sina = ——. Io

yeaosue AABC e octpobrbieH, 3aTroBa a = 60°. Umame ome <ACM = <ABC = (8
(u3MepBaT Ce ¢ eIHA U CbIIA Jbra 0T OKPbLXKHOCTTA). OT MPaBOBLIbJIHUS TPUbLIBIHUK
ACM wu cunycopara reopema nonydasame CM = AC.cos 3 = 2sinGcos§ = sin 20 = 1.
Twit Karo B € bI'bJl B TPUBI'bJIHHAK, Cleasa, de 3 = 45°. O TyK Hamupame

JACB =180° — o — f = 180° — 60° — 45° = 75°.

3anmada 5. Hamepere Bcuuku CTOMHOCTH HA PEAIHUS IAPAMET'BD P, 1IPA KOUTO HEPABEHCTBATA
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Ca U3MbJIJHEHHN 3a BCAKO pPEaJIHO YHCJIO X.

Pewenue. 3abenassame, ue 2 — r + 1 > 0 3a BCAKO T, 3aT0BA /[BETE HEPABEHCTBA €3, eKBUBAJCHTHU HA CUCTEMATA

oT KBajpaTHu HepapeHcTBa 1222 + (p — 9)z + 3 > 0 u 322 — (p+ 6)z + 12 > 0. 3a Ja Obe UIMLIHEHO BCAKO OT
TE3W HEPABEHCTBA 33 BCAKO T, € HEOOXOIMMO U JOCTATHIHO JUCKPUMUHAHTHTE HA, CHOTBETCTBAIATE UM KBAIPATHH
YPaBHEHHA [ Ca HEMOJOKHUTETHH, T.e., D1 = (p—9)? — 144 <0 u Dy = (p+6)? — 144 < 0. PemennsTa 1a D1 < 0
cap € [-3,21], ama Dy <0 cap € [—18,6]. Ceuennero HA Te3W ABa WHTEPBATA HU JaBa ThPCEHUTE CTOHHOCTH HA
napamerbpa: p € [—3,6].

3ajaua 6. Haii-mankara u Halfi-rossimara crpanu B Tpubrbiauka ABC ca BC =4 u AB = 9. Hamepere abjku-
Hara Ha crpanara AC, ako e maneno, ye AABC e nonobeH Ha TPUBIbIHUK C IbIKUHA HA CTPAHUTE, PABHU HA
pucounuure Ha AABC.

Pewenuve. Ha oswauum BC = a, AC = b, AB = ¢, u Heka hg, hpy 1 h. ca CbOTBETHATE BHUCOYMHHA KbM THX.
CbrytacHo yeaoBreTo Ha 3agadara uMame a < b < ¢, oTkbaero npensus, ah, = bhy = ch, (= 25A Apc) € H3IIbJIHEHO
hq > hy > he. Torapa aBolikure CbOTBETHU CTPAHU B JIBATA 110J00HN TPUBI'bJHUKA UMAT JIbJKUHUA @ U he, b u hy,
cu hyg,u3aroBa a:b:c=h.: hy: h,. Buxkname, e TpsiOBa na e usmwrbiareno h. : hy = a : b, a or apyra crpana
umame he : hy = b: c. OT Tyk 3akmouasame, ge a : b= b : ¢, .e. b?> = ac. Taxa noayuasame AC = /4.9 = 6.



3anaua 7. Heka n e ecrecrBeno quciio. Jlokaxkere, e 3a BCAKO 9uciio T > 0 e u3irbIHEHO HEPABEHCTBOTO
1 n 1
(x+1)" + (7+1) > 2ntl,
x
, 1 n 1
Pewenue. Pasrnexname dyaxmmara f(z) = (z+ 1)" + (f + 1) =(x+ 1)"(1 + —n) Ta e nudepennupyema B
x x

(0, 00) m mpom3BOMHATA T €

n(z+ 1)t
xn-&-l

f/(T) — TL(JZ—F 1)7171(1 =+ x%) _n(‘r + 1)n _ n(er 1>n7 (xn+1 _ 1) —

2 n
ntl e+l (x—1)A+x+2*+---+2").

Bwxname, we f/(z) < Onpuz € (0,1) u f/(x) > 0upn x € (1,00). Crenoparenno f(z) e HAMANABAIIA B MHTEPBATA
(0,1) u pacrama B (1,00). Ot Tyk 3akmouasame, e npu = > 0 e usnbareno f(z) > f(1) = 2" + 2" = 2+l

Saga4ua 8. B rpubrbanuka ABC nbixunure na meauanara CM or svpxa C (M € AB) u braonosossuiara BL
na <ABC (L € AC) ce ornacsar kakro 5 : 6, okosio uerupubrbianuka M BCL Moxe Aa ce onulie OKPbXKHOCT U
AB = 18. Hamepere nbikunure Ha crpanute AC u BC.

Pewenue. Hexka na sbBegem osnauenuara BC = a u AC = b. Or toBa, ue BL e bruonosossia Ha <ABC u
0K0J10 YerTupubrbianuka M BCL moxe ga ce onuiine OKpbKHOCT ciaensa, ye <KABL = <LBC = <LCM = <LMC.
Or Tyk 3akmiodaame, e rpubrbiaauiure AMC u ALB ca nogobun. OT cBOECTBOTO

° Ha BIVIOTONOBAIATA B TpwblbiHNKA Mame AL : LC = AB : BC' = 18 : a. Ot Tyk u
L 18b
% or AL + LC = b namupame AL = %@ Or AAMC ~ AALB nonyuasame
a
A B
" AM AC  CM 9 b 5
AL ~AB~ BL' 77 LT I8 G

Or nocienuure ape ypasuenusa samupame b =15ua =7, r.e. AC =15 u BC =T.

Bajaua 9. Heka G e MequiieHTHp Ha TPaBObIbIeH TpUbrbJHuK ABC ¢ xunorenysa AB. Hamepere Bb3MOXKHO
Hali-roagamara croifHoct Ha cotg <AGB.
Pewenue. Heka BC = a, AC = b, <AGB = ¢, u Heka A; n By ca cpeaure cwhoreerno Ha BC u AC. Or

CBOMCTBOTO Ha MEIMIEHTbLDa 3HaeM, ue AG = —AA; u BG = gBBl. Or tyk u or Ilutaroposara Teopema 3a

4 1 4 1
AAA,C w ABB,C navupave AG? = §(AC2 +CA}) = §(4192 +a?), BG? = §(Bc2 +CB}) = §(4@2 +b?). Or
KocuHycoBaTa TeopeMa 3a AABG nonyuasame

1 4 2
2AG.BG cosp = AG*+BG*—-AB? = §(4b2+a2+4a2+b2—9a2—9b2) = —§(a2+b2) = AG.BGcosp = —§(a2—|—b2).

1 1 1
Or 25a46B = AG.BGsinp u Spags = gSAABC = éab caensa AG.BG sin p = gab.

c 25 12
2a°+b
Or nonyuenute uzpasu 3a AG.BG sin ¢ u AG.BG cos p Hamupame cotg o = — 3 —2 .
B ) a
\ . 22ab 4
> Or mepasencrBoro a” + b° > 2ab moayuabame cotgy < 3 -3 KaTO PaBeH-
A B

CTBOTO Ce JlocTura caMo npu a = b. U taka, Mmakcumaiinara, crofinoct ua cotg <AGB

e —3 ¥ Ce JOCTUTa MPU PABHOOENIPEH MPABOBI'bIIEH TPUBI'bJIHUK.

Bamaga 10. Jagenn ca dysxmaure f(z) = 22 + ax + b u g(r) = 2% — ax + ¢, KbAETO peanHUTe WHCAA a, b

u ¢ yposnersopsasar nepaserctsoro 2a” (b + c¢) + (b — ¢)? < 0. okaskere, ue Bcsiko or ypasmenmaTa f(x) = 0 u
g(x) = 0 uMa peanHu W PA3IUYHN KOPEHN.

Pewenue. e usnonssame cueanus n3secTed (GakT: ako 3a KBaaparHara GyHkius h(z) ¢ nojaokuTeaeH Koeduim-
eHT TIpes T2 ChIMECTBYBA PEATHO THCIO To, Takosa e h(xg) < 0, Torasa ypasuernero h(z) = 0 nva nBa pasiwaHm
peasTHA KOpEeHa.

HepaBeHCTBOTO B yCIOBHETO Ha 3amadaTa HE MOXKe na Obje m3mbiaHeno mpu a = 0, 3aroBa a 7= 0 m oT TyK
f(z) # g(x). e nokaxkewm, ue rpadukure Ha f(x) u g(x) UMaT eIUHCTBEHA TIpecevHa TOYKa (Lo, Yo ). Hamcruna,

c—b
. C HemocpeICTBEHO IPECMATAHE [TOIy YaBaMe
a

ypasrermero f(z) = g(2) npuTe:kaBa eMHCTBEHO DEIIEHAE Ty =

yo = f(zo) = g(zg) = ¥l [2a%(b+ ¢) + (b — ¢)?] < 0. IIpunarame roproTo TEBLpAente ¢ h(z) = f(z) n h(z) = g(x),

3a Jla 3aKJI0YNM, Ye Besko or ypasHenuara f(z) = 0 u g(z) = 0 uma JBa peasHu U Pa3JUYHU KOPEHA.

Hsanomo pewenue na 6caxa 3adama ce ouenasa ¢ 4 mouxu. OQuenkama ce noaywasa no gopmyasema 2+0,1.N,
kodemo N e 0poam Ha NOAYHERUNE MOUKU.





