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3AJAYM 1 MTPUMEPHUN PEINTEHU A - TEMA 2

Sagaua 1. JleceTusiT u MIECTHAIECETUSIT WIEH HA, APUTMETHUYHA MPOTPECHsT CA ChOTBETHO paBHM Ha 14 m 26. Ha-
MepeTe TPeTHus UjaeH Ha MTPOTPECUTA.

Pewenue. Heka a1 u d ca CbOTBETHO IbPBUAT WIEH M Pa3/IMKaTa Ha apuTMeTudHaTa nporpecud. OT ypaBHEHUATA,
a0 =a1 +9d =14 u a1 = a1 + 15d = 26 namupame d = 2, a; = —4. ToraBa a3 = a1 +2d =—-4+4=0.

Bagaua 2. Pewere nepasencrsoro 3|z < 2+ |z + 1.

Pewenue. JaneHoTo HEpaBeHCTBO € eKBUBAJICHTHO Ha HepaBeHCTBATA:
1) -3z<1-2z, ako z<-1; 2) —3x<3+4+z, ako —1<z<0; 3) 3z<3+z, ako z>0.

Pemenuero na 1) € £ > —1/2, KOETO € HECHBMECTUMO C IPEANONOKEHNETO T < —1; perenuero Ha 2) e x > —3/4,
koeto 3aemHo ¢ —1 < x < 0 Hu masa pemenne x € [—3/4,0); Hakpas, pemernuero Ha 3) € = < 3/2, KOETO 3a€THO
¢ mpennonoxennero r > 0 Hu nasa pemenne x € [0,3/2]. OxkoHUYATENHO, 32 PEMIEHUATA HA TAIEHOTO HEPABEHCTBO

nonyuasame € [—3/4,0)J[0,3/2] = [-3/4,3/2].
Bamaua 3. HaMepeTe BCHYKH peIeHns Ha yPABHEHUETO Sin 2 + cos = 1, kouto ca B uaTeprana [0, 5}
m . .
Pewenuve. B unrepsana [0, =] dyHkumuTe Sin & U cos & nmpueMar HEOTPUIATETHNA CTONHOCTH, 3aTOBA, MOXKEM 3
TIOBIUTHEM JIBETe CTPAHU HA JaJeHOTO ypaBHeHWe Ha KBAJAPAT, IPH KOETO NOoJyIaBaMe eKBUBAJIEHTHOTO ypaBHEHHE

2sinzcosz +sinx +cosz =1, me 1+sin2z=1,

unwm sin 2z = 0. Tbii karo 22 npuHaIIeXRU Ha uHTepBaaa [0, 7], eIMHCTBEHAUTE PEIIeHNs HA HOCJAEJIHOTO yPABHEHUE

™
cary =0wmxy = 5 ToBa ca M BCHIKATE DEIEHNs HA TAIeHOTO ypaBHEHne B mHTEepBamta [0, 5}
3agaua 4. Jlumero Ha OKOMHATA TIOBLPXHWHA HA MTPABOBILIEH HapaJienenunen e pasuo ua 10, 16 wim 18 B 3aBu-
CHUMOCT OT TOBa KOs OT CTeHUTEe My e u3bpaHa 3a ocHoBa. Hamepere obema Ha mapasesenumnesa.

Pewenue. Ja o3navuum ¢ a, b u ¢ pbkuHAUTe Ha PbOOBETE, H3TU3AIIN OT €IMH OT BbPXOBETE HA IAPAJIeSeNuIe 1a.
Ot ycaosuero mosmyuasame cucremara ypasaerns 2a(b+c) = 10, 2b(a+c¢) = 16, 2¢c(a+b) = 18, unu, eKBUBAJIEHTHO,
ab+ac =75, ab+bc =8 u ac+bc = 9. CrOupaiiku MOYJIEHHO TE3U TPU ypaBHeHus, noaydasame 2(ab+ be+ ca) = 22,
wim ab + bc + ca = 11. Upe3 moumeHHO W3BaXKIaHEe OT IOCJEIHOTO ypaBHeHume Hamupame bc = 6, ca = 3 u
ab = 2. YMHOXaBaifKyl TIOYIEHHO IIOCACIHATe TPH ypaBHeHms, Hamupame a’b’c? = 36, orkbaero 3a obema V Ha
napagenenuiena Hamupame V = abc = 6.

Bamaua 5. Toukara M e BbB BbTPEMIHOCTTA WJIK IO KOHTypa Ha npaBobIbaauk ABCD cbc crpamm AB = a n
BC = b. Hamepere Bb3MOKHO Hafl-rosnsmara croiinocr Ha cymara MA + MC.

Pewenue. OueBupmno M wne tpabsa ga naexu Bbpxy aguaroHana AC, u MoxkeM [a IIPEIIOJIOXKHM,
ge M € AACD. Ako M e pbrpemna 3a AACD, sexka N e mpecedHara TOYKA, HA,
npasara AM cwe crpanara C'D. Or wepasencrsoro MC < MN + NC nonyuaBame
M AM + MC < AM + MN + NC = AN + NC, 1.e., AM + MC wmoxe 1a ce yBeJIUYH,
axko usdbepem M = N. Or npyra crpana, ako N # D, torasa or AN < AD + DN
cnega AN + NC' < AD+ DN+ NC = AD 4+ DC = b+ a. OKOHYATETHO MOy YaBaMe
AM+ MC < a+b, kKaro paBeHCTBOTO € u3MbaHeHo camo ipu M = D wim npu M = B.
Taka Bb3MOXKHO Hail-ronamara croitaocr Ha M A + MC e a + b.
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Sagada 6. Okosio paBHODEIpPEH NPaBObIbieH TPUbI'bIHUK ABC ¢ upas br'bia 1pu Bbpxa C e onucaHa OKPbiK-

HOCT. Bbpxy abrara AB OT OKPBIKHOCTTA, KOATO HE Cbabprka Toukara C, e B3era touka M. Ot toukara C e
CIIyCHAT NEPHeHIUKY/IIp KbM npasara AM, koiito npecuda orcedkara AM BbB Bbrpemna Touka N. Jokaxere,
ge MN = AN + M B.
Pewenue. Ha oznaunm AC = BC = a, AM =y, MB = 2 u CM = z. Or ycioBHeTO Ha 3aJa4aTa CJIeJIBa, Ue
IABC = <BAC = 45°; a ocsen ToBa nmame <AMC = <ABC u <BMC = <BAC, Tbit KATO CHOTBETHUTE JBOHKH
C 'BIJIA CE U3MEPBAT C €IHY U CbINU IbIU OT OKpbixkHOCTTA. OTbenasame, ue <CAM
€ 0CT'bD, 3aII0TO B IPOTUBEH cirydail Toukara N HAMA Ja € BbTPEIIHA 38 OTCeIKATA,
AM. Karo cnencreue, <BAM < 45° u y > z. OT KOCHHyCOBaTa TeopeMa 3a
AAMC u ABMC namupame y2 + 22 — 2yz§ =224+ 2? - 21‘2% = a2, OTKBIeTO
nosmyuasame 2 —/2xz = 4% —/2yz, (x—vy)(z+y) = V2z(x —y), u nonexe x # y,

N

X, T + :\[22.
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M Tpubrbaauksr MNC e npaBobrbier u pasHobeapen, 3arosa z = vV2MN. Karo
3aMEeCTHM B TOPHOTO PaBEHCTBO, mojydasame T + y = V2.//2MN = 2MN, re.,
MB+ AN + NM = 2NM, orkbaero cneasa M B + AN = MN.



3agaua 7. ee okpbxkHOCTH ¢ paguycu 4 u 1 ce momupar BbHINHO B TOYKa M, a o0IaTa nM BBHHIIHA, JOMHUPATETHA,
ce gomupa 10 Tax B rouku A u B. Hamepere munero wa Tpubrbianuka AM B.

Pewenue. Heka O1 u O3 ca 1eHTpOBETE HA JIBETE OKP'b2KHOCTH C pajuycu cborBeTHO 4 1 1, a P e nerara Ha 1eplieH-
aukyaspa, ciycHar or M kbwm AB. TIpes Toukara O npekapBaMe mpasa, yernopeana ua AB, KosaTo npecuda oTced-
KUTE MP u 0.A CBHOTBETHO B TOYKUTE N u Q. T pubIbIHUKDLT 010:Q e
npasobrbien ¢ karer 01Q = 4 — 1 = 3 u xunorenyza 0105 = 4+ 1 =5, u
or IImraroposara teopema nHamupame O2Q) = 4. Toit karo QO2BA e upaBob-

I'bJIHEK, cnensa, g€ AB = 4. Tpubreauaumure NMOs n Q0102 ca nmonobuu, 3a-

oaJWN MN _ OaM 1o ero namupame MN 3Ceoaeo
TOB —, OTK'BJIETO HAMHUPAM =_. BaTEJTH
0.Q 3 0,0, 5 P pr o eAeBATed

3a BHCOYMHATA KbM cTpanata AB 8 AAMB nonyanaMe MP = MN + NP =

% +1= § Jlutiero S wa AAM B mamupame ot S = fAB MP = ?

Sagava 8. B rpubrbana mupamuna ABCD pwoosere AD, BD u C'D umar paBHU ABJKMHH U Ca B3 IO [IBA
B3aMMHO TIEPIEHANKYIApHu. PaanychT HA ommcaHaTa OKOJo mupamugara cdepa e R. Hamepere obema Ha mumpamu-
Jara.

Pewenue. Ha o3mauum ¢ ¢ abixuHaTa Ha OKONHHTE pboose DA, DB u DC' Ha mupaMmmara, TOTaBa OCHOBATA
## ABC e paBHOCTpaHeH TPWLI'BLIHWUK C [IbiKuHA Ha crpanara (/2. Heka H e OproroHasHaTa MPOEKIHS HA
Bbpxa D Bbpxy ocHoBata ABC, toraBa H e nenTbpbT Ha omucaHara okojgo AABC OKpbLKHOCT, a PaguychbT

V3_ V6

e AH =2 6— = 5— HenTbpbT Ha OMHCAHATA OKOJO TUpaMumaTa chepa jgexu Bbpxy npasara DH, u Heka

03Haq1/1M ¢ M npyrua xpaii Ha gpaMeTbpa Ha cdepara, KOUTo MurHaBa mpe3 Toukara D. Tpub-
MbJIHUKELT AM D e BOucaH B OKpbLKHOCT ¢ auaMmerbp AM = 2R, ¢e10BaTEIHO € TIPABObILICH
¢ mpaB bI'bj npu Bhpxa A, u AH e Bucounna kbMm xunorenyszara My DM. Ot ITuraroposa-

Ta, TEOPEMa 32 IPABObI'bLIHNA TpUbIbIHUK AH D mamupame DH = \/ AD? — AH? = E?. Or
V3

dbopmynara AD? = DH.DM 3a upaBobrbinus tpubrbiauk DAM nonyuasame 2 = ¢ ?.2]%,

2
u oT TyK £ = ﬁR. Twit karo okonauTe pbooBe DA, DB u DC ca jaBa 1o aBa B3aWMHO Hep-

[NEHIUKYJ/ISIPHH, AD e BucounHa KbM credara BC'D na nupamugara ABCD, u 3a obema g V
1 BD.CD 143—4\/?:}%3
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3agaua 9. I'pyna ot n mena cu pasaenunin Kytua oouabonu. IIspBoro mere B3eao 1 60HOOH 1 OIE €1HA, JeCeTa OT
ocTaHanuTe B KyTusaTa Ooubonu. Ciemn HEro BropoTo B3eyio 2 60HOOHA, U OIE €/IHa, IeCeTa OT OCTAHAJINTE CJIe], TOBA
60oHOOHU B KyTWsATa, W T.H., IPEANOCIEIHOTO JeTe B3eso n — 1 GoHOOHA U OIe eqHa JIecera OT OCTAHAJUTE CHes
TOBa 60HOOHM B KyTHsATa. 3a MOCIETHOTO JeTe B KyTusaTa ocraHaau n Ooubona. Hamepere O6post n Ha menara, ako
€ W3BECTHO, Y€ IILPBUTE JBE JIENA Ca B3eJH MO paBeH Opoit 60HOOHM].

Hamupame V = fSBCD AD =

Pewenue. Heka s e mbpeoraganausT 6poii Ha GOHOOHUTE B KyTHATA, TOTABA MBPBOTO AeTe € B3eao 1+ (s — 1)/10
6onGona, a BToporo e B3eso 2 + (s — 3 — (s — 1)/10) /10 6onGona. ITo yciosue, Te ca B3enu pasen Gpoit Gou6OHH,
¥ OT IPUPABHSBAHETO HA JIBATA M3pa3a nojydasame s = 81. Or Tyk HaMupame, 4e II'bPBUTE JBE [IEIA Ca B3EJIH 10
9 doubona. Ille mokaxkem Upe3 WHIYKIMS, 9e BCAKO OT mMbpBuTe N — 1 mema e B3eao 9 Goubona. ToBa e BApHO 3a
[I'bPBUTE JBE Jela, ¥ HeKa JOIYCHEeM, 9e bpsuTe m aena (2 < m < n—1) ca B3eau no 9 60H60HA, TOraBa ChIJIACHO
yenosuero, (m + 1)-oro nete e B3eno m+ 1+ (81 —9m — (m+1)) /10 = 9 6ouGona. Crenoparenno mbpsure n — 1
zena ca B3eqm mo 9 6orbona, nm o6mo 9(n— 1) Gorbona, KonTo HoGaBeHN K'bM N-Te GOHOOHA, B3ETH OT MOCJIETHOTO
gere, npasar 81 6ouboHa, T.€., 9(n — 1) + n = 81. Or Tyk HamMupame n = 9.

Saga4va 10. B rpubrbanuka ABC' ca B3eTu Touka P Bbpxy crpanara AC u touka () Bbpxy crpanara AB, Takuba
ye PC + @B = BC. Ilpe3 toukure P u () e npekapaHa OKpPbXKHOCT, KOATO ce AonHpa A0 crpaHara BC B Touka

1
Mu <QMP =90° — §<IBAC. Hamepere mbmxunara na CM, ako PC = 2.

Pewenue. a o3naqum ¢ «, § u v braure 1a AABC cvorBerno npu eopxosere A, B u C. Heka toukara My Bbpxy
c crpanara BC e takapa, ye BM; = BQ u CM; = CP. Torasa tpubrbaauiure PCM, n
QBM; ca paBHOGepeHH, U

180° —~v  180°— 13
2 2

<PMQ = 180° — <CM; P — <BM;Q = 180° — =90° — %

o
Ho mo ycnosue <PMQ = 90° — 5 1 TIOHexe M e pomupHaTa TOYKA HA OKPBXAKHOCTTA, 10

crpanara BC, pasencrBoro <{PM1Q = <PMQ e 6bie usmrbianeso camo ako My = M (B
/ UPOTHUBEH ciydail Toukara Mp e BbHIIHA 33 OKPbKHOCTTA, U ToraBa <PM1Q < <PMQ@).
Caenosarenno CM = CP = 2.

@) B

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





