MWHNCTEPCTBO HA OBPASOBAHUVNETO N HAYKATA

U3IIUT ITIO MATEMATUKA
25 rouu 2009 .
BAPHAHT 3

YBA’KAEMH YYEHHIIU,

TectsT chabprka 50 3agaun IO MaTEMATHKA.

3amaunTe ca J1Ba BHJA: ChC CTPYKTYpHUpPaH OTTOBOP C YETHPH BH3MOXKHOCTH 32 OTTOBOP, OT
KOHUTO CaMO €IMH € BEPHUSAT, U C KPaThK CBOOOJEH OTIOBOP.

OTFOBOpI/ITe 0TOeNsA3BanTe CbC CUH UBAT Ha XMMUKaJ/TIKaTa B /INCTa 3a 0TroBopu, a He
BbpPXYy TECTOBaTa KHMXXKa.

3a nma orOenexure CBOS OTTOBOP, Cpelly HOMepa Ha ChOTBETHATa 3a/ada 3a4epTaiiTe ChbC
3Haka X OykBara Ha u30panus ot Bac oTroBop.

Hanpuwmep:

® & ® O

AKo cien ToBa IpELEHUTE, Y€ MbPBOHAYAIHUAT BM OTroBOop He € BEpeH, 3albJIHETE
KpBr4eTo ¢ TpELIHUS OTroBOp M 3auepTaiiTe cbc 3Haka X OykBaTa Ha JIpyr OTroBOp, KOHTO
IpreMaTe 3a BEpPEH.

Hanpuwmep:

® @ W O

3a 3agaunTe ChC CBOOOJIEH OTTOBOpP B JIUCTa 3a OTTOBOPU € OCTABEHO MpPa3HO MSICTO.
H3non3BaiiTe TOBa MACTO, 3a J1a 3aIIMILIETE CBOSI OTTOBOP.
AKO clieql ToBa MPELEHUTE, Y€ 3alTUCaHusAT CBOOOJICH OTTOBOP HE € BEPEH, 3a/IpacKaiTe o ¢

XOPHU30HTAJTHA YepTa M 3alUIICTe HaJl HEro OTrOBOpa, KOWTO criopea Bac e mpapuiieH.
3anomHeTe! KaTo feiicTBMTE/IEH OTroBOP Ha CbOTBETHATa 3ajaya ce npuvema camo
TO31, UMATO ByKBa € 3a4yepTaHa CbC 3HaKa X. 3a BCSAKa 3afaya TpsbBa ga e 0T6ensizaH He

rnoBeye OT eAuNH AeACTBUTENEH OTIOBOP.

IO/KEJIABAME BH YCIIEIIIHA PABOTA!



1. Yucnoro 5,35 e paBHO Ha:

A) 232 E) 531 B) 53— s
10 2 20 20
2. Jlan4o umai 3 nB. u OXapyull % ot Tax. Koiko neBa ca My octaHanu?
A) 0,80 7B. B) 1 aB. B) 1,20 ns. N 1,80 uB.
. 1 2 4
3. CroiiHocTTa Ha n3paza —+-—+—-+— € paBHa Ha:
36 9 12
4 10 10
A) — B) — B) — N3
) 3 ) Y ) 3 )

4. Toukure A, B, C u D nexar Ha eaHa mpaBa B TO3W pell OTISIBO HaascHO. [la ce Hamepu
IbJDKMHATA Ha oTtceukata BC B cantumetpu, ako AC = 6,5 cm, BD =8,5 cmu AD =13,5 cm.

A B C D

(OTrosopa 3anuwieTe B IMCTa 3a 0TTOBOPU.)

5. O6ukonkaTa Ha paBHOOEIPEH TPUBI'BIHUK € 40 cm, a IBDKUHATA HA €HA OT CTPAHHUTE MY
e 10 cm. Konko npoueHnTa ot 00uKoaKaTa Ha TPUBI'BJIHUKA € IbJDKMHATA HA OCHOBATa?

A) 50% B) 35% B) 30% M 25%

6. Toukure A(—2;—1) , B(I;O) nC (—2;4) ca BbPXOBE YA

Ha TPUBI'BIHKK B MPABOBI'BJIHA KOOPIUHATHA CHCTEMA.

.HI/IHGTO Ha TpI/IT)l"'I)J'IHI/IKa B KBaﬂpaTHI/I MepHI/I CANHULIU €.

A) 15 B) 10,5 >
@] X

B) 7,5 N3

7. 3a 5 yaca meruma paOOTHUIM M3KomaBar 5 maxTH. Koiko ImaxTh Ime HW3KOMasT JeceT
pabotHunm 3a 10 gaca?

A) 20 B) 10 B) 15 M 25
8. Koe ot mocouenute HepaBencrtsa HE e BsapHo?

A) (-5)'-5.5">0 B) |-3|{-9|>0 B) -5 +5.5° >0 M -5/-7/<0
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9. 3a Bcsika CTOMHOCT Ha @ M3pa3bT & —a’ (a2 + a) npuema:

A) caMO MOJIOKUTEITHH CTOWHOCTH B) camo oTpuIiaTeTHH CTOWHOCTH
B) camMo HEMOJIOKUTEITHN CTOWHOCTH M) camo HeOTpHIIATETIHA CTOMHOCTH

10. Kos ot orceukure AB, BC, AC,
CD u BD e ¢ maii-ronsMa JeipKkuHa?

A) BC ) AC B) CD M BD

11. IIpecMeTHeTe cTOiHOCTTA Ha M3pa3a 9y —100y” mpu y =0,3.

A) -91 B) 2,7 B) 0 M 2,43
12. Tlo naHHUTE OT YepTeKa HaMepeTe MsIpKaTa B rpaJycu Ha O .

a

(OTroBopa 3anvweTe B IMCTa 3a 0TToBOpn.)

113°
72°

13. l'oguauTe Ha Mo U roguHAUTE HA 6aba My ce 3amucBar ¢ ABynudpenu uncia. EqHoTo gucio e
TOUYEH KBaJpaT, a BTOPOTO € MPOCTO U Ce 3amucBa ¢ nudpute Ha TbPBOTO B 0OpateH pea. Ha komiko
roJuHu ¢ 6babara Ha JJumo?

(OTrosopa 3anuileTe B IMCTa 3a 0TTOBOPK.)

14. OcHoBuTe Ha Tpamena ot urypara ca ¢ IBDKUHE 15 cm u 5 cm, a
BHCOUYMHATA Ha Tparlela € ¢ IbJDKMHA 8 cm U € paBHa Ha AMaMeThpa Ha
Kpbra. Hamepere nuiieto B KBaJpaTHU CAaHTUMETPU HaA 3alpPUXOBaHATa
yacT oT urypara.

(OTroBopa 3anuiLeTe B IMCTa 32 OTTOBOPN.)

15. Paznoxere uzpaza 6(2y—5)—12(2y—5)(y+5) Ha MPOU3BEJCHUE OT MPOCTU MHOKUTEIH.
A) -6(2y-5)(2y+9) B) 6(2y-5)(11-2y)
B) —12(2y-5)(y+5) M -12(2y-5)(y+2)

16. Koii ot mocoyennte MHOrOCTeHH MMa 14 prda u § crenn?

A) mecTObrbIIHA TPU3Ma
B) nerowreina npusma

B) ocMobreiHa nupaMuaa
M) cenMoBIBIIHA THpaMKIA
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17. Axo pom6 cwe ctpana 10 cm uma nune 50 cm”,
TBITUAT BI'BJ HA pOMOa UMa MsIpKa:

A) 105° B) 120°
B) 135° M 150° ?
10 cm
18. YpaBHeHHETO |4 - X| =6 HAMA kopeH B uHTEpBaja:
A) (-5;9] B) [-2;10) B) [11;+) N [-27]

19. llenara Ha enHa cToka Ouia yBenudeHa ¢ 25%, a mo-KbCHO HOBaTa IieHa Ousa HamaneHa ¢ 20%.
C KOJIKO TIPOIIeHTA MOceaHaTa [IeHa Ha CTOKaTa ce pas3jinyaBa OT IMbpBOHAYaHaTa?

(OTroBopa 3anuiLeTe B iMCTa 3a 0TTOBOPW.)

20. JIBe pa3nuuHM JeCeTHMYHH APOOHM ca o3HaueHW ¢ a W b . AKO jJeceTnyHaTa 3ameras B a ce
NPEMECTH 2 JIECETUYHU 3HAKa HAJSIBO, MOyUYEHOTO YUCIIO mie Ob/ie 4 MbTH MO-MaJIKO OT YUCIOTO b .

[a ce HamMmepu OTHOIIEHUETO — .

a
A) 0,4 B) 0,04 B) 0,25 MNi
21. TIlpasute a u b or uepreka ca ycnopennu, a
aKo MsSpKaTa Ha O €: a
. . 71°
A) 110 B) 30
B) 32° M) 64° b 39

2
22. CO0pBT Ha YKCIIaTa, KOUTO ca PEIUNPOYHN Ha KOPEHHTE HA ypaBHEHHETO 9X° — (ZX - 1) =0,e

paBeH Ha:

4 4

A) 4 B) -— B) S N —

) ) =3 ) )<
23. B ocrposreaaus  AABC  BucoumHuTe mpe3 C

BppxoBeTe A um B ce mpecuuar B Toukara H wu

AHB =132". Jla ce HaMepu OCTPUAT BI'bI MEKIY
BIJIONOJIOBAIIUTE HA BIVIUTE Ha TPUBI'BIHUKA TPU
BbpxoBere A u B.

0
A) 45° B) 66° B) 75° r 78 A 132

. 3
24. HamepeTte Haii-MaJKOTO II5UJI0 YKCIIO, KOETO € pellIeHHe Ha HEPaBEHCTBOTO ZX +320,4x+2.

(OTrosopa 3anvleTe B MCTa 3a 0TToBOpK.)

25. brimomonosmure AL (L BC) m BK

(K AC) B AABC ce npecuuatr B Toukara O.

Jla ce namepu mspkata Ha ACB,ako BOL u
AOB ce otHacsT kakto 13:23.

A) 30° B) 36° B) 45° N 50°
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26. Ao Ha AaneHo TPUUU(PEHO YUCIO M3TpUEeM ImdpaTa Ha CTOTUIHMTE, C€ TOJIy4aBa YHCIIO,
KOETO € 25 bTH MO-MaJIKO OT J1aieHOTO. M3TpuTara mudpa e:

A)9 B) 6 B) 4 E

27. AceH OTHII'BI Ha TOCTH TpH cBOs mpusiten Bacum ot 11-us etax Ha KUIUIIHUS OJIOK, B KOMTO
XKuUBeSIT W nBamara. Koraro pemmi ga ce mpuOupa, TOW TphrHaJI HArope Mo CTHIOHTE BMECTO
Ha/10J1y KbM cBOsl eTak. CTUTHAJ A0 MOCeIHUs eTax Ha OJo0Ka U 3a0ens3Baiiku, ye ce € o0bpKal,
Tpbraan oopaTHo 3a aoma cu. [To To3u HauuH AceH u3MuHai 1,4 ObTU MO-TOJISAMO PA3CTOSIHUE OT
HE00X0IMMOTO, 3a Ja ce npudepe HanpaBo y Aoma. Kojko eTakeH € KWINIIHUAT OJIOK Ha AceH U
Bacun, ako 5-uAt, 6-UT U 7-UAT €TaX B HErO ca OTJEJICHU 3a aAMUHUCTPATUBHU IIOMEILEHUS U Ha
TE€3U eTaXXH HAMA JKUBYILU?

A) 12 B) 13 B) 14 I noseue or 14

28. Jlamen e mpasosrbien AABC ( ACB=90°), B xoiftro AC >BC. Ako IbIKMHATA HA
BHCOYMHATA KbM Xumotenyzara AB e 6 cmu M e cpenara Ha AB, na ce Hamepu ObJDKUHATA B
cantumeTpu Ha Bucounnata B AAMC ot Bppxa A.

(OTrosopa 3anuileTe B IMCTa 3a 0TTOBOPU.)

29. [IBa mutpa cok ¢ koHueHnTtpauust 60% Ha II0OA0BHS EKCTPAKT c€ CMECBAT ¢ 4 JIUTpa COK, B KOUTO
TUTOJIOBUSIT €KCTPAKT CE OTHACS KbM BOZATa KakTo 3 : 5. KoHIeHTpamsaTa Ha MOyYeH s COK €:

A) 30% B) 35% B) 40% ) 45%

30. MBanuo xuBee B 10-eTakHa crpajga. AcaHChOPBT B CrpajaTa c€ JIBIXKU C €lIHAa U ChIla
MIOCTOSTHHA CKOPOCT OT IBPBHUS JI0 JECETHS eTaX M oOpaTHO. MBaH4o cim3a ¢ Hero 3a 20 cexyHau
OT eTaxka, Ha KONTO *kHBee, a ce KauBa 3a 24 CEeKyH/IM, 3al10TO HE YCIsABa Ja CTUTHE OyTOHA Ha CBOS
€TaX W CIIM3aiKM Ha IMO-J0JIEH €TaXK, U3MHUHABa OCTABAI[OTO PA3CTOSHHE MO CTHJIOUTE A0 BKBIIHU C
2 IbTH NO-MaJKa CKOPOCT OT Ta3u Ha acaHcbopa. Ha koii erax xuBee MiBanuo?

A) ocmu B) cenmu B) mectu N metu

31. B xoMmoThpHA UIpa BIOXKUTENIAT B OaHKaTa UMa IpaBo Jia IPOMEHsI HaJMyHaTa Cyma I10 BJIOra
cu, kato g yBenuuaBa ¢ 10% wim g HamansBa ¢ 10%. Crenq KOJIKO NMPOMEHH Hal-Mallko
nbppBOoHavaiHa cyma ot 100 1B. moxe na crane 98 nB. u 1 cT.?

(OTroBopa 3anuiLeTe B IMCTa 32 OTTOBOPH.)

32. CpenHOApUTMETUYHOTO HA TOJMHUTE HAa Maiikara, OaimaTa ¥ TPUTE JIela B €HO CeMeHCTBO ¢ 21
TOJIMHHU, a CPEHOAPUTMETUYHOTO HAa TOJUHHUTE Ha TpUTe nena ¢ 11 roguuu. Ha kosiko roguHu e
Oamara, ako TO € ¢ 4 TOAMHHM MMO-Bh3PACTEH OT Maikara?

A) 40 B) 34 B) 36 ) 38

33. Beska or orceuknte a=5dm, b=7dm u ¢c=9dm e crpaHa wiM BHCOYMHA Ha JaJecH
yCHOpeTHUK. BB3MOXKHO HAl-TOJISIMOTO JIUIE HAa YCTIOPETHUKA B KBAAPATHU JICIIUMETPH €:

A) 21 B) 35 B) 45 63

34 Ha CIUH OCTPOB JKHUBCAT pHULAPU, KOUTO BHHAI'M Ka3BAT UCTUHATA, U JIbXKIHU, KOUTO BHHAI'U
apxkar. Yact OT KHUTeIHTe TBBPIAT, Y€ OpOSAT Ha pHUIAPUTE HA OCTpPOBA € YETHO YHCIO, a
OCTaHAJINTE TBBPIAT, Y€ OpOSAT HA JTBKIUTE HA OCTPOBA € HeueTHO umcio. Koe oT mocodeHure
yucia HE moxe na e 6posT Ha )KUTETUTe Ha TO3U OCTPOB?

A) 30 B) 35 B) 40 ) 506
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35. lanen e yetupubrbaauk ABCD cbe crpanu AB =8 cm, BC =16 cm, CD=4 cmu AD =6 cm.
Hawmepere nbimkinara Ha quaronana BD B cantumMerpu, ako T5 € 110 9UCIIO.

C

D (OTrosopa 3anvleTe B IMCTa 3a 0TToBOpU.)

36. B enna opamkepus ©Ma IeT JIeXH, KOUTO ca HoMepupaHu ¢ unciata ot 1 10 5. Ha Bcsika nexa ca
3aCaZIcHd TOYHO 1O €IMH OT CIEJHHUTE BUAOBE IIBETA: Kapamduiu, repOepu, janera, po3u U
Xpu3aHTeMU. AKO HOMepaTa Ha JIEXUTe ¢ KapaM(WiIn U ¢ JlajieTa ca YeTHH, JiexaTa ¢ KapampuinuTe
€ eIMHCTBEHUSAT ChCEJ Ha JieXaTa ¢ repOepuTe M jexara ¢ pO3UTe He € JI0 Jiexara ¢ KapaMpuinTe,
KaKBH ca LIBETsTa Ha JiexaTa ¢ Homep 3 ?

A) kapamopuu B) repbepu B) nanera M) xpuzanTemu

37. Jla ce periu HEpaBEeHCTBOTO (X - 4) (X - 3) >4+ (3 - X)2 .

A) X (=o0;-1) B) X (-o0;-1] B) x (-L) M x [-1)
38. [lmaronanure Ha mnpaBobreiHuka ABCD ce D C

npecudat B Toukata O. Ako toukara M e cpenara
Ha orceukata BO, KoOJIKO MpOIEHTa OT JIMIETO Ha 0

npaBOBIBbIHMKA € JuieTo Ha AAMO ? M
A) 12,5 B) 15 B) 20,5 M 25

A B

39. 3a kou cToitHOCTH Ha mapameTbpa K kopenute Ha ypaBHenueto (K +1)x+1=Kk* ca penienus Ha

HEpPAaBEHCTBOTO %(1 - x) >x+0,5?

Ak (-e1] B) k (-c0;-1) (=L1] B) k (-w;-1) [-L1) N kz0
40. Nanen e ycnopeaauk ABCD c BucounnaDH =6 cm (H  AB). D N
Hekxa M e cpenara na ctpanata BC u AN DM (N DM). [la ce y
HaMCpU JIMIECTO Ha YCHOPCIHHWKAa B KBaApaTHU CAHTHMCTpPHU, aAKO
BN =4,4 cm. M
o
A o B
A) 26,4 B) 22,4 B) 18,8 M 16,4
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41. B egna o6nact uma 3 rpaga: A, b u B. JKurenure Ha A BUHaru ka3BaT NCTHHATA, )KUTEIHUTE Ha b
BUHATH JIHKAT, a )KUTENIUTE Ha B — ako BeHBK ca U3braiu, CIeIBalus MbT 33 IbJDKUTEIIHO Ka3BaT
WCTHHATA, a aKO Ca Ka3aJld UCTHHATA, CJICIBAIIUS BT 33IbDKUTEIIHO IHXKaT. B euH ot rpagoBeTe
n30yXHa TOoXap U JKUTEN OT 00JacTTa MpoBell CIeAHUS Pa3roBOP C ACKYpPHHUS Ha €JUHCTBEHATa
MoKapHa:

— B Hamus rpan uma noxap!

— Kbae e noxapst?

— B rpaxn B.
3a KoM OT rpaJioBeTe TPSOBAJIO /1a Ce OTIIPABH MOKapHaTa?

A) A B) b B) B IM) He MOsKe J1a ce onpeaenu

42. B nmapnameHTapHuTe M300pU Ha €/1HA Abp)KaBa y4acTBaJd BCHUYKU IBIHOJIETHU TpaKIaHHU,
KOWTO TJIaCyBaJIM 3a PErHCTpUpaHUTE napTuu. [acyBanure 3a nmapTusita Ha MaTEMaTUIIUTE 00UYaT
MatemaTukaTta, a 80% OT IiacyBaiuTe 3a OCTaHAJIUTE MApTUU HE oOMuaT MaremaTukaTta. Haii-
MajJKO KOJKO IMpOIEHTa ca TIJIaCyBaJld 3a NapTHsATa HAa MaTEeMATHIMTE, aKko TO4HO 52% OT
II'BJIHOJIETHUTE JKUTENH Ha Ta3u Abp)KaBa 00MUYaT MaTeMaTukara’?

A) 35% B) 52% B) 42% M 40%

C

43. Jlanen e AABC, B koiito AB>AC wu

ABC =54°. Toukara D or crpanara AB e Takapa,
ye CD=BD, a wrnomonossmure Ha ADC wu

BDC npecuuar crpanure AC u BC cboTBeTHO B
toukute E u F . Ako nmpaBata EF mnpecuua npaBara
AB B Touka P u 2PD=EF, na ce Hamepu
rpagycHara msipka Ha PED.

A) 100° B) 102° B) 108° M 120°

44. Acs u Bang xynwid 1o efHa KyTUSl C €UH U CbI Opoil rumkdera ¢ 6os 3a sina. C eqHo
IUTMKYe MoraT Ja ce Oosucar 5 wiu 6 sifia. 3a mpasHuka B yuwniie Acs O6osaucana 154 siina c
BCUYKHUTE CH IUIMKYeTa, a Bans — 175 siia, karo cpiio ynorpebusia cBoute minkuyera. [1o koiko
IJTUKYETa UMa B €/IHA KyTus?

A) mo-manko ot 26  B) 26 B) 30 M) moseue or 30
45. B pom6 ABCD cne ctpana AB =8 cm nuaronanure D C
AC u BD ce mpecuyar B toukata O. Jla ce Hamepu

JMIETO B KBAJAPATHU CAHTUMETPU HAa UYETHPHBI'BIHUKA O

ABKO, ako K e cpemara Ha crtpanara BC wu K

COK: BOK =1:5.

A) 16 B) 12 B) 24 M 18

46. JTanen e octposrsien AABC ¢ ACB=60°.
Ja ce mnamepu mnepumersppr Ha AABC B
canTuMeTpu, ako nepumeTbpbT Ha ANMC e 11 cm,
kpageto AM (M BC) mw BN (N AC) ca

BUCOYMHHUTE ChOTBETHO KbM cTpanute BC u AC B

AABC.
A) 22 B) 28 B) 30 M 33
BapuanT 3 6




47. Ha npckara ca 3alMCaHd €CTECTBEHUTE Yyuciaa oT 1 mo 12 BKIOYMTENHO. YUYEHHUIIMTE B Kilaca
UrpasT Ha CIIeJHATA WIpa: €JMH YYCHHK M3JIU3a Ha JbCKATa, U3TPHBA JIBE OT YMCJIATa M HA TSIXHO
MSICTO 3alMCBa cymara UM, HamayieHa ¢ 1. Ciex ToBa M3NU3a BTOPU YYCHHK W TPABH CHINOTO C
qrciaTa Ha Jabckata. [locie u3nm3a TpeTn yuyeHuK u T.H. Mrpara npoabinkaBa, IOKaTo Ha JIbCKaTa
ocTaHe eHO Yucia0. YnucaoTo, KOETO OCTaBa, €:

A) no-majko ot 12 B) 12 B) 67 IM) mo-rossimo ot 67

48. JIbIoKMHUTE HA CTPAHUTE HA €MH TPUBIBIHUK ca LenuTe yhcaa 13, X u Yy, u3MepeHu B eHa U
chllla MepHa eauHuIa. Ako Xy =105, To nepuMeThpbT HAa TPUBI'BIHKUKA B ChIllaTa MEPHA EAMHULIA €:

A) 35 B) 39 B) 51 M 119

49. Nanen e paBHoOenmpern AABC (AC=BC) c¢ C
ACB =106°. Toukata D e BBB BHTpEIIHOCTTa Ha

TpubIbIHUKA Taka, ¢ DAB=30° u ABD =23°.
Ha ce namepu msipkatra Ha BDC. D

0 0
A 30 23 B

A) 90° B) 87° B) 85° r 83°

50. Bbpxy crenute Ha KyOue ca 3amMCaHH TOYHO IO BEIHBXK yuciata oT 1 1o 6. AKo eaHa oOT
CTEHUTE € M30paHa 3a OCHOBa M KyO4ETO € MOCTAaBeHO Ha Hes, TO CyMara Ha YuciiaTa BBPXY
okonuute crenu e 13. Ilpu apyr u3dop Ha OCHOBA cymaTa Ha 4HcliaTa BbPXY OKOJIHUTE CTEHH CTaBa
12. Koe e uncioTo BbpXy CTeHaTa, KOSITO € MPOTUBOIIOJIOKHA Ha CTEHATa C YUCIIOTO 17

A) 2 B) 3 B) 4 wim 5 MNeo
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ce e o0BpKaj, TphrHA 00paTHO 3a noma cu. [lo To3m HaumH AceH u3MuHan 1,4 TbTH TIO-
TOJISIMO Pa3CTOSIHME OT HE0O0XOAMMOTO Jia ce npulepe HampaBo y aoma. Konko ertaxkeH e
KWIUILHUAT 010K Ha AceH U Bacui, ako 5-usT, 6-UAT U 7-USAT €TaX B HETO ca OTJEJICHU 3a
aJIMAHUCTPATUBHU TIOMEIIEHUS U Ha T€3U €TaKU HAMA )KUBYIIN?

A) 12 B) 13 B) 14 IM) moBeue ot 14

OTr. B). Ako AceH xuBee X eTaxka I0-HaJ0Jly OoT Bacwi, TOi € M3MUHAN pa3CTOSIHUETO

Mexay 1,4X eraxa, 3a ga ce mpubepe y noma. ToraBa pasctosHueTo Mexay l1-us u

1,4X - X X . X
MOCJIEIHUS €TaX Ha OJI0Ka € T =0,2x = g eTaxa. TpH KaTo g € IISJI0 YHCJIO, TO €aHAa

X
OT BB3MOKHOCTHTE € g =1, orxkpaero X =5. ToBa o3HauaBa, ye AcCeH KHBee Ha O-H eTax,

KOC€TO € HCBB3MOXXHO, 3all0TO IO YCJIOBHEC HAa TO3M €TaXX CC HaMUpaT aAMHUHUCTPATUBHU

X
noMemieHus. Ako g =2, 10 X=10. CaemoBareano OJOKBT € 13-eTakeH U AceH XKHBee Ha

X
MIBPBHS €Tax. AKO 3 =3, 10 X215, KOETO € HEBB3MOXKHO, 3a110TO npeau 11-us eraxx HaAMa

TOJIKOBA MHOTO eTaxu (moBede oT 15). EaumHCcTBEeHAaTa BB3MOKHOCT € OJIOKBT da € 13-

CTa>XKCH.

28. anen e mpasosrened AABC ( ACB=90"), B xoiito AC >BC. Ako IbIKMHATA Ha
BHCOUYMHATa KbM XxumoreHy3atra AB e 6 cm u M e cpemata Ha AB, TO mapmxuHaTa B

cantumeTpu Ha BucounHara B AAMC ot Bbpxa A e paBHa Ha:

Pewenue: OTr. 6 cm). Heka H AB u /y\

K CM ca merure Ha BHUCOYMHHUTE OT A m B
M

BppxoBeTe C um A CBOTBETHO B \/

tpubrbiHuIITe ABC 1 AMC . Thit kato

MenuaHata  KbM  XUIOTEHy3aTra B
MIPaBOBI'BIHUS TPUBI'BIHUK € TIOJIOBUHATA

or  xunorteny3zara, To AM =CM . Toraa AAMK ACMH mno II mnpusHak u
AK =CH =6cm.



30. MBan4vo xuBee B 10-eTtaxkHa crpama. ACaHCBOPBT B Crpajara ce JBIKU C €Ha M ChIa
MOCTOSIHHA CKOPOCT Harope W Hajosry. Banyo cim3za ¢ Hero 3a 20 cek. oT eTaxka, Ha KOWTO
KUBEeE, a ce KayBa 3a 24 cek., 3al10TO He YCIsABa Jja CTUTHE OYTOHA Ha CBOS €TaX U CIM3aiiKu
Ha MO-AO0JICH CTaK, UBMHUHABA OCTABAIlOTO PAa3CTOAHUC I10 CT’bHGI/ITe J0 BKbBIIIH C 2 IIBTH TIO-
MaJIKka CKOpOCT OT Ta3M Ha acaHchopa. Ha kol etax xuBee MBaHuo?

A) ocmu B) cenmu B) mectu N metn

PeweHne: OTr. B). Heka X e pa3cTOSHHETO MEKIY HIKOJIKO €Taka, KOCTO aCaHChOPBHT
MHUHaBa 3a BpeMe, 1Ba MbTH M0-MaJKO, OTKOJIKOTO BpEMETO, 3a koeTo VBaHUO mpeojosBa
Mo CTHJIOHWTE Mema cieq KaTo cie3e oT acaHcbopa. OT apyra cTpaHa BpeMeTo Iemia € ¢
24-20=4 cek. moBede, OTKOJIKOTO BPEMETO t Ha acaHCchOpa 3a pa3TOSHUETO X.
CrnenoBarenHo 3a BpemeTo Iema Ha VBaH4o e BApHO paBeHCTBOTO t+ 4= 2t. OT KbIeTo

HaMHupaMe Y€ BpCMCETO HaA aCaHCbOpa t= 4cek. 3a Pa3TOSHUETO X. Toit kaTo 3a cim3aHe C

1 1
acaHcbopa ca Heooxoaumu 20 cek., a 4 cex. ca 3 otT 20 cek., To X € 3 OT Pa3CTOSIHUETO OT

1
noma Ha MBaHYO 10 mBbpBUS €Tax. AKO Ta3u g 4yacT € 2 WM MOBEYE eTaxka B crpajara, TO

Mexy | eTax u eTaxa, Ha KoiTo xuBee MBan4o, 6u nmano 10 unu noseue etaxku. Ho ToBa e
1
HEBB3MOXXHO, 3amioTo crpagata € l0-etaxHa. 3akitouaBame, 4e Ta3u g 4acT € TOYHO

Pa3CTOSHUETO MEXY /1B ChbCEHH €Taxka. 1ToBa O3Ha4aBa, 4ye C acaHchopa MBaHuo cinuza Ha
netusi erax (4.4=16 cek.) W mnpoawmKaBa meml eauH erax Harope (8 cek.). Taka
ycTaHOBsIBaMe, ye VIBaHUO )KMBee Ha IIECTHUS ETaxX.

3agauaTa MOXe J1a ce PelId U caMo KaTo ce choOpa3u Kou ca aenutenute Ha 20 U ce oTuere,

4C pa3CTOAHUATA MCIKAY CTAKUTEC Ca C 1 mo Manko oT 6p0$1 Ha CTAXKUTC.

32. CpeqHoapUTMETHYHOTO HAa TOJIMHHUTE HAa MaiikaTa, Oaiara u TpUTe Jela B €THO
CEeMEUCTBO ¢ 21 roHM, a CPETHOAPUTMETHYHOTO Ha TOJMHUTE Ha TpHTe aeua ¢ 11 roauHu.

Ha xonko rogunm e 6amara, ako TO# € ¢ 4 TOJUHH MMO-BB3PACTEH OT Maiikara?

PeweHwne: OTr. IN). CoopsT oT roaunute Ha aenara ¢ 3.11=33. Ako 03HaYMM ¢ X TOJMHUTE
x+(x-4)+33
s =21

Ha OammaTa, To MaiikaTa € Ha X —4 TOJUHU U OT YCIIOBHETO IOIydaBame

OtTyk X =38 roauHu.



33. Besika ot otceukure a= 5dm, b=7dm u c= 9 dme cTpaHa WM BUCOYMHA HA JaJCH
ycropeHuK. Bb3MOKHO HAa-roJIIMOTO JIMIIE HA YCIIOPEIHUKA B KBaIPATHU JACIUMETPH €:

A) 21 b) 35 B) 45 B)63

Pewenne: OTr. I') Ako nomycHeMm , 4e JIBe OT OTCEUYKHTE Ca CTPAaHHU, TO HAW-TOJSIMO JIMIE
MOKE Ja Cc€ MOJIY4YH MpHU CTpaHa 9 M. M BUCOUMHA KbM Hesd 5 M. AKO JIOITyCHEM, Y€ JIBE OT
OTCEUYKUTE Ca BUCOYMHM 7 IM. U 5 IM., TO Hal-TOJISIMO JIMIE MOXKE J1a C€ TMOJIY4YH MPH CTpaHa
9 oM. ¥ BHCOYMHA KbM Hes 7 AM. AKO BUCOUMHHUTE ca 9 M. M 5 IM,, TO OTHOBO BB3MOXKHO
HaN-TOJISIMOTO JIUIE € 63 KB.IM. pU CTpaHa 7 M., KbM KOSITO € CIIyCHaTa BUCOYMHA OT 9 M.
T. e. BB3MOXKHO HAW-TOJISIMOTO JIMIIE HA YCHOPEAHMKA ce mojiydaBa oT 9.7=63 . BepHust

orrosop e I").

34. Ha eawH OCTpOB JXKUBEST PULAPHU, KOUTO BUHATH Ka3BaT WCTHHATA, W JIBXKIH, KOWUTO
BUHAru JbxkaT. YacT oT JKUTEIUTe TBBPIAT, Y€ OpOosST Ha pHULIAPUTE HAa OCTPOBA € YETHO
YHCII0, @ OCTAHAINTE TBBPAAT, Y€ OpOSAT Ha IBKLUUTE HA OCTpOBa € HedeTHo yucio. Koe oT
nocouenute ynciaa HE moxe na e 6podar Ha xKuUTEIUTE HA TO3H OCTPOB?

Pewenne: OTr. B). Ako nBamMa OT )KHUTEIUTE M3KAa3BaT €IHO U CHIIO TBHPICHUE, TO [BAMATa
ca eIHOBPEMEHHO pULapy WiK IbxKuu. OTTyK cie/Ba, ue ca Bb3MOXHHM JIBa CiIydast: IbPBOTO
TBBPJCHUE Ja € U3KAa3aHO OT pUIApUTE HAa OCTPOBA, a BTOPOTO — OT JIBXKLUTE WU IMBPBOTO
TBBPJEHUE Ja € U3Ka3aHO OT JBXKLUTE Ha OCTPOBA, a BTOPOTO — OT puuapute. B mbpBus
cily4ail OposIT Ha pULIAPUTE € YETHO YUCIIO U OpOST Ha JIBXKLUTE € ChIIO0 YETHO YUCiIo. BbB
BTOpHUS Cllydall OposIT Ha PULIAPUTE € HEUYETHO YHUCIIO U OpOSIT Ha JTBXKIUTE € ChILO € HEYETHO
gucao. OOumAT Opoil Ha KUTEIUTE U B JBaTa CiIy4as € YETHO YUCIIO (YETHO + YETHO = YETHO

Y HEYEeTHO + HedeTHO = 4eTHO). OT mocoueHuTe uyncia camo yuciotTo 35 B b) e HeyeTHo.

35. Jlanen e uerupwbreinuk ABCD cwc crpanu AB=8cm, BC =16 cm, CD=4cMm u

AD =6 cm. Hamepere nwikuHaTa HaC nuaroHana BD, ako TS e 1si10 4MCIO CaHTHMETPH.




Pewenune: OTr. 13 cM. Ot HepaBeHCTBOTO Ha TpubIbiiHUKa 32 AABD cnensa, ue BD <14 cwm,
a oT cwiioto HepaBeHcTBO 32 ADBC — cvorBeTHO, ue BD >12 cm. ExmHcTBEeHOTO 1151710
ymciio mexay 12 u 14 e 13, orkpaero 3akntouaBame, ye BD =13 cwm.

36. IN) Ot ycnoBueTo cienBa, 4e KapaMPIIATE U J1ajieTaTa ca CbOTBETHO Ha JIEXH ¢ HOMEpa 2
u 4. Heka xapamduinure ca Ha nexa 2, a janerara ca Ha jexa 4. Tweii karo kapamdrimre ca
€IMHCTBCHUS ChCE/l Ha repOepuTe, To repoepute ca B Jiexa ¢ Homep 1. Po3urte He OuBa aa ca
0 KapaM(UINTE U CIEeIOBATEHO ca B jexa C HOMep 5. 3a XpU3aHTEMHUTE OCTaBa JieXa C
HoMep 3. Ako Jyranerara ca B jiexa ¢ HOMep 2, a KapampuIHTe ca B jiexa ¢ HOMep 4, TO Te
MoraT Ja ca €IMHCTBeH Chcell Ha repOepure, ako repbepute ca B sexa ¢ Homep 5. [lo
KapaM(HIUTEe HE ca PO3MTE U TOTaBa PO3UTE ca B jexa |. 3a XpU3aHTEMUTE OTHOBO OCTaBa

nexa Homep 3.

38. lnaronanute Ha mnpaBobI'biHuka ABCD D C
ce mpecuyar B Touka O. Ako toukata M e o
cpemata Ha oTceukara BO, To konko M
nporenta e nuiero Ha AAMO ot nuiero Ha

A B

MpaBObI'bIHUKA?

Pewenne: OTr. A). Ille wu3mom3Bame, 4Ye MeaMaHata B CIUH TPUBIBIHUK pasiess

TPUBI'BJIHUKA HA J[BA PABHOJUIIEBU TpUbI'bIHUKA. THil kKato AM e meanana B8 AABO u BO
1

e meanana B AABC, 10 S, = lSABO =—Spc = lSABCD . Torasa Swio -1 12,5%.
2 4 8 ABCD

D
40. Tanen e ycnopenauk ABCD c Bucounnra DH =6 cm (H  AB). A\
Heka M e cpenata na ctpanata BC u AN DM (N DM ). llace
HaMepH JIMIETO Ha YCIOPEIHUKA B KBaIpaTHU CaHTUMETpH, ako BN =4,4 cm.
[\

A H
A) 26,4 B) 22,4 B) 18,8 M 16,4
PeLuexwe:

D C
N
M




Heka K e mpeceunara touka Ha mpaBute AB u DM . Twit karo Tpusreanunure DMC u
KMB ca egnakBu mo II mpusnak, To BK =CD = AB. CnenoBarenno NB e menuana B

npaBobereiiHust AAKN un AB =BN =4,4cm, otkbaero S,g.p, = AB.DH =4,4.6 =26,4 «ks.

CM.

41. B enna oGnact uma 3 rpaga: A, b u B. Xurenure Ha A BHHaru kaspBaT UCTUHATAa,
JKUTENUTEe Ha b BUHArm apxar, a )KuteauTe Ha B — ako BeIHBXK ca M3JIbrajiu, CJIeABaIIUs
BT 3aJBJDKUTENHO Ka3BaT HMCTUMHATA, a AaKO Ca Ka3ajdud WCTHUHATA, CIEABAIUS IbT
3aIBJDKUTEIHO JIBbKaT. B enuH oT rpagoBere n30yXHaI MoKap U KUTEN OT 00J1acTTa IpoBe
CJIETHUS PA3TOBOP C JIEKYpPHUS HA €IMHCTBEHATA MOKapHa!

- B Hamms rpan uma noxap!

- Kpae e noxapb1?

- B rpag B.
3a Kol 0T rpajioBeTe TPsIOBAJIO J1a CE OTIPaBU MOKapHaTa?
A) A b) b B) B I') He MOxe nma ce onpenenu
PeweHune: OTr.A) Xurtensr, koiiTo ce 06aaui 3a mokapa uszkaszan 2 TBbpAeHUs « B Hamus
rpaa uma noxap» u « I[loxapsT e B rpag B». OGaaunusar ce He € )KuUTes Ha A, 3aI10TO JABETe
TBBPACHUS Ca IPOTUBOpPEYMBHU. TOM HE MOXKE J1a € U KUTE Ha B, 3am0TO JBETE TBbPACHUS
ca BEpHH, a TOBA MPOTUBOPEYH HA YCIOBUETO. AKO CUTHAJIU3HUPAIUAT 32 IOXKapa € )KUTEJ Ha
b, TO OT BPBOTO TBBPACHUE ClIE/IBA, Y€ MOXKAPHT HE € BbB Ipaj b, a OT BTOPOTO TBbpICHUE
ciefiBa, ue u B rpaj B Hsama noxkap. CienoBaTeHO €AMHCTBEHO BB3MOXKHO € 00a)XIaHEeTO
J1a € oT xuTen Ha rpaa b v moxkapsT 1a € B rpax A.
42. B nmapnameHTapHH U300pHW Ha €/lHA Ibp>KaBa y4acTBaJu BCHUUKH IIBJIHOJETHHU T'Pa)JIaHU,
KOUTO Ca TJIacyBajlv 3a pErUCTpUpAaHUTE NapTUH. [ macyBanurte 3a napTusiTa Ha MaTEMaTULIUTE
oOnyar marematukara, a 80%o0T rylacyBanuTe 3a OCTaHAJUTE NapTUU HE 000HuaT
MaremarukaTta. Hail-manko KOJIKO MpOLIEHTa ca IJIacyBajld 3a MapTUsATa HAa MaTEeMaTHUIUTE,
aKo TOYHO 52% OT BIHOJICTHUTE )KUTEIIA HA Ta3H Ibp)KaBa oOMYaT MaTeMaTUKara?
A)35% b) 52% B) 42% ') 40%
PeweHne: OTr.IN) Ako o3naunm ¢ P Opost Ha mbeiaHONETHHUTE >XKUTEnU, a ¢ M — Opost Ha
[JIaCyBaJIUTE 3a MapTHsATa Ha MaTeMaTUIUTE, TO TIJacyBaJUTE 3a OCTAHAIMTE MapTHM ca

P- M. Tesu, xouro oOmuar Mmaremarmkara ca O0,52P, a T1e3w, KoMTO HEe O0OHYAT

maremarnkara ca 0,48P . Ot HepasercrBoto 0,8(P- M)J 0,48P Hammpawme, ue %i %



. 2
ToBa o3HayaBa, ye mapTusTa Ha MaTeMaTUIUTE € chOpana Hal-MalKko g.100= 40% ot

BCHYKH I'JIaCOBCE.

43. lanen e AABC, B xoiito AB>ACu ABC =54°. Touxata D e ot
ctpanata AB Taka, ue CD = BD, a bri0mosoBsIIMTE HAa BIIIUTE
ADC u BDC mnpecuuar ctpanute AC n BC chOTBETHO B TOUKHUTE

E u F . Axo npaBata EF npecnua npaBata AB B Touka P u 2PD = EF,

Jla ce HaMmepH rpaaycHara msipka Ha  PED. P
C
Pewenne: OTr. B) Twit karo DF e briononossmia B paBHOOEApEHHUS
ACBD (CD = BD mo ycnosue), To DF e u BucounHa B TO3U TPUBI'bIHUK. =
BaxmouaBame, ¢ DFB =90°. Ocen ToBa EDF =90°, 3amoro
paMeHeTe My ca BIJIONOJIOBSIIN Ha ChceHN by, Ako M e cpenara Ha o E ‘ 540
A D B

1
xunoreny3ara EF B npaBobrsnnus AEFD, To DM = 5 EF (Meauana xbM XunoreHysara B

NIPaBOBI'BJICH TPUBI'BIHUK) U OoTycloBHeTo ciensa, ue PD =DM . Cnegosatenno AMPD e

paBHOOeApeH W 3akimodaBame, ye ako MFD=Xx, to DPE= PMD=2 MFD =2x.
Toraa or APBF momy4aBame 2X + X+ 90° +54° =180°, orkpaero X =12°. Twit kato PED

e BpHIIeH 32 AEFD, 0  PED =90° +12° =102°.

44. Acst n Bans Kynuiiu 10 €JHa KYTHUS C €IMH U ChIIl Opoil imkyera ¢ 6o 3a sitna. C enHo
IJTMKYe Morat ia ce Oosimucat 5 win 6 sifia. 3a npa3Huka B yuywinie Acst 6osaucana 154
siflla ¢ BCUYKA CBOMW ITUTMKYETa, a Bans — 175 sifia, kKato ChIo ynoTpeOusia BCUYKUTE CH

miuk4deTa. 1o koiako miuKdeTra uMa B €J1Ha KYTI/IH?

A) no-majsko ot 26 B) 26 B) 30 IM) moseue ot 30

PewweHune: OTr. B). Ako mumk4yeTara B eHa KyTus ca mo-manko ot 30, T.e. Haii-MHOTO 29, TO
Bans Om Oosgucama Haii-mHOoro 29.6=174 giina. Ho T4 ¢ Oosmmcana 175 giinma u
cienoBaTeNnHo TuinK4erara ca mone 30. Ako OposT Ha MIMKYETaTa B €HA KyTHS € TO-TOJIsIM
ot 30, T.e. ako Toi e moHe 31, To Aca Oum Oosmgucama mone 31.5=155 siina. Ho 14 e
Oosiucana 154 u cnemoBarelHO IinKueraTa ca Haii-mHoro 30. Taka 3akirouaBaMme, ye BCSKa

KyTus CbIbpka TOUHO 30 IIMK4YeTa.



46. JHamen e octposrbieHn AABC ¢

ACB=60°. Jla ce Hamepy HepUMETHPHT
Ha AABC B caHTHMETpH, aKO MEPUMETBPHT
Ha ANMC e 11 cm, kpgeto AM (M BC)
u BN (N AC) ca BUCOYMHUTE CHOTBETHO

kbM ctpanute BC u AC B AABC.

PeleHne:A) N

X

Axo P e cpenata Ha ctpanata AB, o MP u NP ca meamanu chbOTBETHO B MPAaBOBI'bIHUTE

tpubrbinHuit ABM u ABN , ortkpaero mmame, ue MP = NP :%AB. Ot gpyra crpaHa

NPM =180°-( APN+ BPM). Ho tpusremammmure APN u BPM ca paBHOGempeHn
(AP=NP u BP=MP) u orryx APN=180"-2 BAC u BPM =180"-2 ABC.

ToraBa
NPM =180° —(1800 -2 BAC+180°-2 ABC) =
=180° - (3600 -2 80" — ACB)) = 180°-2 ACB=180"-120°=60°.

[TonyuaBame, 4e emuH OT BIimTe B paBHoOempeHnms APMN e pasen Ha 60°, OTKBIETO

1
CJIe/IBa, Y€ TO3U TPUBI'BJIIHUK € paBHOCTpPaHEH U B 4acTHOCT NM = 5 AB. B AAMC xarersT
1 1
CM e cpemty BI'ba OT 30°, Taka ye CM = EAC . Aramornyno CN = EBC U CJIE€NOBATEIHO

11=NM +CM +CN = %(AB + AC + BC) . Torasa nepumetrspsT Ha AABC e 2.11=22cm.

49. anen e pasaooenapen AABC (AC=BC) ¢ C
ACB =106°. Toukara D e BbB BETpEIHOCTTA
Ha TpPUBIBbJIIHUKA Taka, 4Ye DAB=30° u D

30° 23°
ABD =23°. Jla ce namepu msapkatana BDC. A B




A) 90° B) 87° B) 85°

PewweHve: OTrosop IN).

Twit karo ACB =106, o BAC= ABC 25(1800 -106°)=37°. Heka Q e Touka B

chilata noxypaBHuHa crpsiMmo AB, kakto u C Taka, ue AABQ e paBHocTpaneH. Torasa
QBC= ABQ- ABC=60°-37°=23°= ABD. Ot apyra crpana, ACBQ ACAQ
no III mpusmak, otkeaero CQB= CQA=30° u momyuaBame, uv¢e DAB= CQB.

Cnenoatenno AABD AQBC mo II npusnak u 3akmrouaBame, ue BD = BC, 1.e. ACDB

¢ pasuoGenpes u  BDC = BCD = %(1 800 —140) = 830

50. Bepxy cTenuTe Ha KyOue ca 3alMcaHi TOYHO 110 BEAHBXK duciaTta oT 1 10 6. AKo eiHa oT
CTeHHTE € M30paHa 3a OCHOBA M KyO4eTo € MOCTaBeHO Ha Hesl, TO CyMaTa Ha YHCiIaTa BbPXY
okosHuTe crenu e 13. [Ipu apyr m300p Ha OCHOBaA Cymara Ha 4YHcjaTa BbPXY OKOJHUTE CTCHU

ctaBa 12. Koe e uncioro BbpXy CTEHATa, KOSTO € IPOTUBOIOJIOKHA HAa CTEHATa ¢ YUCIO0TO 17

A)2 B) 3 B) 4 wu 5 Mo

PeweHve: OTr. B). Cymara Ha yucaara ot 1 10 6 ¢ 21. Ciex karo mpu IbpBUS U300p Ha
OCHOBa cyMaTa Ha YucliaTa BbPXY OKOJHHTE CTeHHU € 13, To cymara Ha 4uciaTa BbpPXY JIBETE
ocHoBH (monmHa u TopHa) ¢ 21—13=8. CeuiecTByBaT JBE BB3MOXXHOCTH 3a CyMara Ha
4KcliaTa BbpXY TE€3H MPOTUBOIIOJIOKHHU cTeHu: 2 1 6 win 3 u 5. Jla npennosnoxum, ye 3 u S ca
BbpXy JBere ocHoBM. OT BTOpHs H300p cieaBa, u€ cyMara Ha 4uciaaTa BBPXY [IBE
IIPOTUBOIIOJIOKHU CTEHM (IBeTe HOBU OCHOBM) € 21-12=9. ToBa ce peanusupa B JBa
caydas: 3 1 6 i 4 u 5. BbB BCEKH OT Te€3M JABa Cilyyas ydacTBa WIH 3, WIH 5, OTKBIETO
3aKio4aBaMe, 4e 3 U 5 He MoraT Ja ca BbpXy MPOTHUBOIOJIOXKHHU cTeHH. OcTaBa BTOparta
BB3MOXHOCT OT IBpBHsS HM300p, a UMEHHO, Y€ 2 U 6 ca BHPXY MPOTUBOMOJOKHU CTEHHU.
ToraBa eaWHCTBEHAaTa BB3MOXHOCT OT BTOpPHUS M300p HAa OCHOBa € 5 u 4 na ca BBPXY
MIPOTUBONOJOKHU cTeHH. ClenoBaTeIHO OCTaBalIUTE JBE uyuciaa 1 u 3 ca CbhLIIO BBPXY

IIPOTHUBOIIOJIOXKHU CTCHHU.
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