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ÎÒÂÅÒÛ

1. 4

2. 24%

3. x = kπ, ±π/3 + 2kπ, k ∈ Z

4. x ∈ (1, 2) ∪ {3log2 3}

5. (3 + 2
√
3) : 1

6. (x, y) = (1/2,−1)

7. 3

ÐÅØÅÍÈß

1. Íàéäèòå â ÿâíîì âèäå íàòóðàëüíîå ÷èñëî, çàäàííîå âûðàæåíèåì
271/3

251/2
+

log5 25

3
√
2 · cos π

4

+
41

15
.

Ðåøåíèå:
271/3

251/2
+

log5 25

3
√
2 · cos π

4

+
41

15
=

3

5
+

2

3
+

41

15
=

9 + 10 + 41

15
= 4

Îòâåò: 4

2. Ëþáèòåëü êîêòåéëåé Èãíàò ñìåøàë 300 ìë ìîðêîâíîãî ñîêà ñ 200 ìë ñëèâîê. Òùàòåëüíî

ïåðåìåøàâ ïîëó÷åííóþ ñìåñü, Èãíàò ïîïðîáîâàë å�å íà âêóñ è ðåøèë, ÷òî ñëèâîê îêàçàëîñü

ñëèøêîì ìíîãî. Èãíàò íàëèë â ïîëóëèòðîâûé ãðàôèí 200 ìë ìîðêîâíîãî ñîêà, à îñòàâøèåñÿ

300 ìë çàïîëíèë ïðèãîòîâëåííîé ñìåñüþ. Êàêîâî ïðîöåíòíîå ñîäåðæàíèå ñëèâîê â ïîëó÷åííîì
íàïèòêå?

Ðåøåíèå: Â ïåðâîíà÷àëüíîé ñìåñè áûëî 2/5 ñëèâîê. Â ãðàôèíå ñìåñü çàíèìàåò 3/5 îáú�åìà.

Çíà÷èò, äîëÿ ñëèâîê â èòîãîâîé ñìåñè ðàâíà 2
5
· 3
5
= 6

25
, òî åñòü 24%.

Îòâåò: 24%
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3. Ðåøèòå óðàâíåíèå 4 sin 2x cos 3x− 2 sin 5x = tg 2x.

Ðåøåíèå:

4 sin 2x cos 3x− 2 sin 5x = tg 2x ⇐⇒ 2 sin 2x cos 3x− 2 cos 2x sin 3x = tg 2x ⇐⇒

− 2 sinx = tg 2x ⇐⇒ sinx(2 cos 2x+ 2 cosx)

cos 2x
= 0 ⇐⇒ sinx(2 cos2 x+ cosx− 1)

cos 2x
= 0 ⇐⇒

sinx(2 cosx− 1)(cosx+ 1)

cos 2x
= 0 ⇐⇒


 sinx = 0

cosx = −1
cosx = 1/2

cos 2x 6= 0

⇐⇒
[
x = kπ
x = ±π/3 + 2kπ

, k ∈ Z

Îòâåò: x = kπ, ±π/3 + 2kπ, k ∈ Z

4. Ðåøèòå íåðàâåíñòâî logx−1

(
4log3 x − 6xlog3 2 + 10

)
6 0.

Ðåøåíèå:

logx−1

(
4log3 x − 6xlog3 2 + 10

)
6 0 ⇐⇒ logx−1

(
4log3 x − 6 · 2log3 x + 10

)
6 0 ⇐⇒

logx−1

((
2log3 x − 3

)2
+ 1
)
6 0 ⇐⇒

ln
((

2log3 x − 3
)2

+ 1
)

ln(x− 1)
6 0 ⇐⇒

(
2log3 x − 3

)2
x− 2

6 0

x > 1

⇐⇒
[
1 < x < 2
x = 3log2 3

Îòâåò: x ∈ (1, 2) ∪ {3log2 3}

5. Äàíà ðàâíîáîêàÿ òðàïåöèÿ ABCD ñ îñíîâàíèÿìè AB è CD. Èçâåñòíî, ÷òî îêðóæíîñòè,

âïèñàííûå â òðåóãîëüíèêè ABC è ACD, êàñàþòñÿ äèàãîíàëè AC â îäíîé è òîé æå òî÷êå. Ïðè

ýòîì òî÷êà êàñàíèÿ ïåðâîé îêðóæíîñòè ñî ñòîðîíîé BC äåëèò ýòó ñòîðîíó ïîïîëàì. Íàéäèòå

îòíîøåíèå, â êîòîðîì òî÷êà êàñàíèÿ âòîðîé îêðóæíîñòè ñî ñòîðîíîé AD äåëèò ýòó ñòîðîíó,

ñ÷èòàÿ îò òî÷êè A.

Ðåøåíèå: Îáîçíà÷èì ÷åðåç K, L, M , N , O òî÷êè êàñàíèÿ îêðóæíîñòåé ñ îòðåçêàìè AB, BC,
CD, AD, AC ñîîòâåòñòâåííî. Íå îãðàíè÷èâàÿ îáùíîñòè, ìîæíî ñ÷èòàòü, ÷òî BL = 1. Òîãäà
BK = BL = CL = CO = CM = 1. Ïîëîæèì AN = x è DN = y. Òîãäà AK = AO = AN = x
è DN = DM = y. Èñêîìîå îòíîøåíèå ðàâíî x : y. Çàìåòèì ñðàçó, ÷òî x + y = AD = BC = 2.
Îïóñòèì âûñîòó CH. Òîãäà AC2 − AH2 = CH2 = BC2 − BH2. Ïðè ýòîì AC = x + 1, AH =
(AB+CD)/2 = (x+y+2)/2 = 2, BC = 2, BH = (AB−CD)/2 = (x−y)/2 = (x−(2−x))/2 = x−1.
Ñòàëî áûòü,

AC2 − AH2 = BC2 −BH2 ⇐⇒ (x+ 1)2 − 4 = 4− (x− 1)2 ⇐⇒ x2 = 3.

Òîãäà x =
√
3, y = 2−

√
3 è x/y =

√
3/(2−

√
3) = 3 + 2

√
3.

Îòâåò: (3 + 2
√
3) : 1
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6. Íàéäèòå âñå ïàðû äåéñòâèòåëüíûõ ÷èñåë (x, y) ñ íàèìåíüøèì âîçìîæíûì çíà÷åíèåì y, óäî-
âëåòâîðÿþùèå íåðàâåíñòâó

logx2−y

(
x− y2 + 7

4

)
> 1.

Ðåøåíèå: Ïðè y < x2 − 1 íåðàâåíñòâî ðàâíîñèëüíî x− y2 + 7
4
> x2 − y, òî åñòü

(x− 1/2)2 + (y − 1/2)2 6 (3/2)2.

Ýòî íåðàâåíñòâî çàäà�åò êðóã ñ öåíòðîì (1/2, 1/2) è ðàäèóñîì 3/2. Ñàìàÿ íèæíÿÿ òî÷êà èìååò

êîîðäèíàòû (1/2,−1) è óäîâëåòâîðÿåò îãðàíè÷åíèþ y < x2 − 1.
Ïðè y > x2 − 1 äëÿ êàæäîé ïàðû (x, y), óäîâëåòâîðÿþùåé èñõîäíîìó íåðàâåíñòâó, ñïðàâåä-

ëèâî y > −1.
Ñòàëî áûòü, èñêîìîå ìíîæåñòâî ñîñòîèò ðîâíî èç îäíîé òî÷êè (1/2,−1).

Îòâåò: (x, y) = (1/2,−1)

7. Ñôåðà êàñàåòñÿ âñåõ ð�åáåð òåòðàýäðà ABCD. Èçâåñòíî, ÷òî ïðîèçâåäåíèÿ äëèí ñêðåùèâàþ-
ùèõñÿ ð�åáåð ðàâíû. Èçâåñòíî òàêæå, ÷òî AB = 3, BC = 1. Íàéäèòå AC.

Ðåøåíèå: Ðàññòîÿíèÿ îò âåðøèíû A äî òî÷åê êàñàíèÿ ñôåðû ñ ð�åáðàìè AB, AC, AD ðàâíû.

Îáîçíà÷èì ýòî ðàññòîÿíèå a. Ñîîòâåòñòâóþùèå ðàññòîÿíèÿ îò âåðøèí B, C, D îáîçíà÷èì b, c,
d ñîîòâåòñòâåííî. Òîãäà (a+ b)(c+ d) = (a+ c)(b+ d) = (a+ d)(b+ c), îòêóäà

(a− c)(b− d) = 0 è (a− b)(c− d) = 0.

Åñëè a = c, òî AB = BC, à ýòî íå òàê. Çíà÷èò, b = d. Òîãäà ëèáî a = b, ëèáî c = b. Åñëè a = b,
òî AC = BC = 1, ÷òî ïðîòèâîðå÷èò íåðàâåíñòâó òðåóãîëüíèêà. Çíà÷èò, c = b è, ñòàëî áûòü,

AC = AB = 3.
Îòâåò: 3
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