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BBEJIEHUE

B 6pounope comepxaTci TUIOBblE BapMaHTH paGoT NG MarTeMaTiike, HC-
noap3yeMble Ha MPHEMHBIX 9K3aMmeHax B yHuBepcurerax CHIA.

B oTau4ne oT Hawel CTpaHbl, Ijie CYLECTBYET YHIBepCalbHasd NPOrpaMMa
CpefHell WKOMbI, HA OCHOBE KOTOPOIl NPHHUMAIOTCH BCTYNUTE IbHBIE SK3aMEHBI
B BY3u1, B CIIIA BHIycKHUKH KONNEMKEN HMEIOT PadiIuHbIH YPOBEHb MOATO-
TOBKH, COOTBETCTBYIOUINA Pa3HLHIM MPOrpaMMaM 10 MaTeMaTHKe.

B manHOM 6powope KaHBI TPH BHLAa BapHAHTOB, COOTBETCTBYIOUMX ONHH-
HaguaTHIeTHEMY KYPCY MaTeMaTHUKH, IBeHaAUATUIETHEMY KypCY MaTeMaTUKH
H 9KCIIepUMEHTAJIbHOMY KYpcy B Komwtegkax. HamGonee 61u3dx x mporpamme
Halledl cpefHeR WKONLI fBEHAJUATWIETHHH KypC MATEMAaTHKM aMePHKaHCKOTO
KOIIEMXKa. .

BapnauTH 9x3aMeHalMOHHEIX paGOT JaHbl HA [BYX ABHIKAX — AHIIHICKOM
u pycckoM. Takas cTpykTypa Gpoluiophl OGBACHAETCA TeM, 4TOOHI 4HTATEND
HMell BOBMOXHOCTB IIPOBEPUTH He TOIBKO COOTBETCTBIE CBOMX MaTeMaTHye-
CKMX BHaHHH YPOBHIO Tpe6GOBaHHIl K MOCTYNAIOWHUM B aMEPHKAHCKME YHUBEp-
CHTeThl, HO TakiKe ¥ CBOe 3HaHMe aHTIMHCKoro Asmika. Te ynTaTenu, koTopele
y6emaTcs, YTO UX MOBHAHUA B AHIVMICKOM S3bIKe HEOCTATOYHBLI, MOI'YT BOC-
MONBL30BAaThCA PYCCKUM NEPEBOJOM BapHaHTOB. B alraumiickoM TekcTe BaphaH-
TOB BCe MaTeMaTHYeckHe 06OBHAYEHMS COXpaHEHHI B TOM BHJE, B KAKOM OHI
ucnonssyiorcs B CIIA ( 9T0 OTHOCHTCA K 0603HAYEHHIO TPUTOHOME TPHIECKHX
$yHxuuii, norapudmoB 1 T.K.). B pycckoM nepepope cpenanbl nepeo6osHadens,
COOTBETCTBYOlMe IPHHATHIM B Halllell CPEeHEN IUKOTE.

Saga4uy BapnaHTOB, OTMeYEHHEIe CHMBOIIOM *, KacaloTC s TeX pasfelloB MaTe -
MATHKH, KOTOpble BXOJAT B NPOrpaMMy aMeplIKaHCKHX KOIIEJXKeH, HO HCKIIO-
9JeHBl B HacToslliee BPEMA M3 MPOrPaMMEL cpefHell WKOJbl (B OCHOBHOM STO
Bafadn Ha KOMILIEKCHBIE YMCIa U KOMGHHATOPHKY ).

Kak sameTHT YuTaTeNh, NPUBENEHHBIE B GpOWIIOpe BAPHAHTH SHAYUTENLHO
OTINYAIOTCA OT BAPDHAHTOB BCTYNHTENbHBIX 9Kk3aMenoB B BY 3ul Haurell cTpapl.
OTO OTAIYHE B OCHOBHOM BAKIIOYACTCs B SHAYIITENLHO 6OMbIUeM 'iICe npefia-
raeMbIX Bajat, XOTA DTII 3aJa4ll CyLWeCTBEHHO Npolle, Hex el B HALINX BaplaH-
Tax. Ha pewenne sagaq kaXxmoro u3 yeTsipex OpeljaracMbiX BaplHaHTOB 1aBa-
NoCh TPH Yaca; KOIN4ecTBO 6aJUIOB 3a KaXAyIo 3afady NpUBEIEHO B BapHaHTAaX,
He TMOMHOCTBIO PellleHHas Bafada Ml 3afada pelueliHas flaxke ¢ apu@MeTHde-
CKOH OLINGKON He MPHHOCUT HUKAKUX 6A/UIOB —- T.e. ¢ TOYKH 3PEHHA NPOBEPKII
aMepHKaHCKaa clicTeMa ropasfo 6Gonee "kecTkas”. [aunas 6Gpouropa MoxeT
OKanaThCH [OJIE3HON He TONBKO WKOMBHIIKAM, HO I CTYIeHTaM MIAJLIHX KYPCOB
BY3ou. '




ELEVENTH YEAR MATHEMATICS

Answer all questions. Each correct answer will receive 2 credits.

1.
2.
3.
4.

11.
12.

13.

14.

15.
16.

If a varies directly as b and a = 1.2 when b = 1.5, find a when b = 20.
Find the value of cos ¢ if sinp = —2/3 and tan ¢ is negative.
Wiite sin® ¢ — sin ¢ as an indicated product of three factors.

Solve for z in terms of a:
2z+3y+a=0
3z4+3y—4a=0

. What is the negative value of tan ¢ which satisfies the equation 2 tan? z —

3tanz — 2 =07

—a_
. Express ——"—‘""T in simplest form.

a+b

. Find the number of inches in the length of an arc intercepted by a central

angle of 3.2 radians in a circle of radius 5.0 inches.

. Iflogz = 9.8239 — 10, find z.
. Solve for z: 572 = 25,

10.

The first three terms of an arithmetic progression are —9, —5 and —1.
Write the 20th term.

Find 2+1+ 3+ 3+...

In triangle ABC, side b = 4, side ¢ = 6 and angle B = 30°. Find the value
of sinC.

Write an equation of the line whose slope is 3 and which passes through
the point (3, 4).

In triangle ABC, a = 10 and b = 20. If the area of the triangle is 100,
find the number of degrees in angle C.

In AABC,a=3,b=2,cosC = —1/4. Find c.

Express tan(—230°) as a function of a positive acute angle.

- Find the positive geometric mean between 12a and 48a.
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18*. Express the sum of +/—8 and 24/—12 as a monomial in terms of the
imaginary unit 1.
Directions (19-30): Write the number preceding the expression that best
completes each statement or answers each question.
19. Between = = 0° and z = 360°, the graphs of the equations y = sinz and
y = cosz have in common
(1) one point  (3) no points
(2) two points  (4) four points
-20. Which is an example of an identity?
(1) tanz cotz=1 (3)sinzcosz=1
(2)sinzsecx=1 (4)seczcscz=1
21. If cos = 1/8, then positive value of cos £ is

(1)”‘ () % '
@45 @3

22. The expression %f—: is equivalent to

1) -1 (3)2+3
(22 @5+v3

23. The graph of the equation 2zy = 7 will lie'in quadrant(s)

(1)Ionly (3)IandIII
(2)IandIl (4)II and v

24. In whicn computation is the dlstnbntwe law of multiplication with respect
to addition used?
(1) 5(6)(2) = 5(2)(6) = (10)(6) = 60
(2) 83(7) + 83(93) = 83(7 + 93) = 83(100) = 8300
. (3) V3600 = (v/36) - (vV100) = (6)(10) = 60
(4) (5+8)+2=5+(8+2)=5+(10)=15

25. If the perimeter of a rectangle is = and the length is y, the area expressed
in terms of  and y is

(1) 2520 (3) stepn) ‘
(2) 3 () 2520

26. If 23-6123 = g the mantissa of log,  is

(1y.6123 (3)3
" (2) 2 (4) 3.6123




27. The cos (a: + %) is equal to
(1) 3(cosz — sinz)
(2) %(_cos z +sinz) y
(3) ¥2(cosz —sinz) : 2.0 ! '

(4) %(cos z +sinz) 1.0 ‘\\ TILX

. . w -

28. The accompanying graph is a sketch of 10 3 ’?\3 2r
(1) y=cosiz (3)y=2cosiz : L]
(2) y=3cosz (4) y=2cos2z 2.0 1

29. In AABC, A = arccos ( - 3@) Express in radians, 4 equals
mg @F OOF @F

30*. Given the equation az? + bz + ¢ = 0. If b? < dac, then the roots of the
equation must be

(1) real and irrational (3) equal
(2) real and rational  (4) imaginary

Answer the next questions.
31. a. In the following equation, solve for sin = to the nearest tenth:
4sih’z = 2 +sinz
b. How many values of = between 0° and 360° satisfy the equation
4sin’z = 2 +sinz?

32. a. Solve the following set of equations algebraically and check in both
equations:

2 =2z%-1
T-2y=7

b. (After the letter b on your answer paper, write the number of the
expression which correctly completes the statement.) The graph
defined by the equation 2y* = z% — 1 is (1) a parabola, (2) a circle,
(3) an ellipse, (4) a hyperbola.

33. Write an equation or a system of equations which can be used to solve
each of the following problems. In each case state the variable for variables
represent. (Solution of the equations is not required.)

T




a. A pet shop bought a litter of puppies for $80. All except three were
sold, and the total received from the sale was also $80. If each puppy
was sold for $6 more than was paid it. how many puppies were there
in the litter?

b. A certain solution of salt and water was 15% salt. When 30 pounds
of water was evaporated from this solution. it became a 20 salt
solution. Find the total number of pounds in the original solution.

34. Answer both a and b:

* a. Starting with the formula for cos(z +y), derive the formula for cos 2=
in terms of sinz.
b. Show that the following equality is a an identity:
sinly 2
tan, ~ 1-+tan?

35. A vertical transmitting tower 4B, as shown. is
located on a slope that is inclined 15° to the
horizontal. At a point C, 80 feet down the slope
from the foot of the tower, the tower subtends an
angle of 40° 10’. Find to the nearest foot the height
of the tower.




TWELFTH YEAR MATHEMATICS

ADVANCED ALGEBRA

-

Part I.

Answer all questions in this part. Each ~orrect answer will receive 2% credits.

1. Find the rational root of 3 — 322 + 52 — 6 = 0.

2. Between what two consecutive integers does the real root of
23 4+2c4+7=0 lie?

3. A particle moves according to the formula s = 6t2 — 3t + 11 (where s

represents distance and ¢ - time). Find the instantaneous velocity when
t=3. '

L g SRR AR

4. If the point whose coordinates are (a, —3) lies on the line joining the points .
whose coordinates are (—5,—8) and (7, 2), find the numerical value of a. y

" 5. Solve for all values of z: .
V3z410=z+4

6. Find the remainder when z5+42%+ 723492242z +4 isdivided by z-—10.

7. Solve for z: £ < 32 +1

8. If a varies directly as b and inversely as positive square root of ¢, and if
. a=6whenb=5and c=4, finda whenb=4and c=9.

9. Write an equation of the line which has a slope of —§ and passes through
the point whose coordinates are (-6, 8).

10. Find the tenth term of the geometric progression 1, 21/3, 41/3 .

11. Express in radical form the radius of the circle whose equation is
z24+y? 422 - 10y+8=0. :

12*. Solve the equation for the positive value of n: ,C, = 78

13". Express the product of 2- and 2=% in the form a + bi.

-3




14*.

15*.

16*.

17",

18,

Express in the rectangular form a+ bi, the product of 2(cos 30° +: sin 30°)
and 4(cos 60° + 7 sin 60°).
Wirite the coordinates of the point of inflection of the graph of y = 223 +

6z2—17. ’
A class of 10 students meets in a room which has 5 seats in the front row.
Because of a hearing difficulty, one of the students must sit in the middle

seat in the front row. If all of the front row seats are always used, how
many different seating arrangements are possible for the front row?

Ed and Fred were asked independently to write down one of the three
numbers 1, 2 or 3. What is the probability that the sum of the two
numbers selected is exactly 47

Express the complex number —i—f_l_'—: in the polar form.

Indicate the correct completion for each of the following by writing the
number 1, 2, 3, 4.

19

20.

21.

22.

23.

How many are common solutions of the equation z2 + 2y* = 36 and
5z -y =4.

(1) one only (3) exactly three
(2) exactly two (4) none
The equation y = e® is equivalent to
(Nz=¢e (3) = =log. y
(2) y=log.z (4) z=log,e
If p and g are integers, which can not be a root of 623 +pz+qr+4=07
m: @3 G3F @3
If f(z) = 2% — 2z, then f(z + 2) — f(2) is equivalent to
1) f(z+2) (B)z?+2z+8
(2) f(=) (4) =2 +2z -8
The graph of (%)z = y lies only in

(1) quadrant I (3) quadrant I and II
(2) quadrant II  (4) quadrant I and IV




24*. If a # O the graph of the sum of the complex number a + bi and its

Answer sixteen questions from this part, 25-48. Each correct answer will

conjugate lies

(1) in the first quadrant

(2) in the second quadrant
(3) on the axis of reals
(4) on the axis of imaginaries

Part IT

receive 21 credits.

25.

26.
27,

28.
29,
30.

31.

32.

33.

Express as a single fraction in simpliest form:

. 1+ 1

11
Find to the nearest tenth the value of log, 10.

Find the slope of the straight line which is tangent to the curve y =
z3 — 222 + 3z — 1 at the point whose abscissa is —1.

Solve for z: 2% = (-})Hs
Find the roots of the equation (z — 1)(z + 3) = 5(z — 1).

Write an equation of the straight line whose z-intercept is 3 and whose
y-intercept is -2.

Solve for the positive value of z:
log 15 — log z = log(2z — 7)

A boy riding a bicycle at the rate of 10 miles per hour and a car traveling
40 miles per hour are traveling in the same direction on a road. If the car
passes a signpost 30 minutes after the boy does, in how many minutes will
the car overtake the bicycle? )

The first three terms of an arithmetic progression are 1, 21, 32. The last
term is 53. Find the number of terms.

JOUPIRIUREPPI A8
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34. If  men are each paid p dollars 2 week and y men are each paid g dollars
a week, express the average weekly salary of these men.

35. Find the average rate of change with respect to z of the function defined
by y = z3 — 2z + 3 as = varies from z = 1 to z = 3.

36. The product of the roots of the equation (k—1)z3+kz?+(k+2)z—-12=10
is 3. Find the value of k.

37. Find the maximum value of k for which the roots of 22 — 8z + k = 0 are
real.

38. The parabola defined by y = 2% + bz + ¢ crosses the z-axis at (1,0). The
equation of the axis of symmetry is ¢ = —2. Find the value of c.

39*. If one of the roots of the equation z3 — 3z + 52 = 0 is 2 4 3i, find the real
root.

40*. Write in simplest form the fourth térm only of the expansion of (l - -’-)6.

41*. Express the complex number —3 + %1/51 in polar form.

2 0 z
3 5 2
1 4 ¢z

42*, Solve the equation =1.

Directions (43-48): For each of those chosen, write the number preceding
the expression that best completes the statement.

43. If the coordinatés of two points are A4(2,5) and B(—4,3), an equation of
the perpendicular bisector of AB is
(1)3z—-y+7=0
(2)3z+y—-1=0
(3)z—3y+13=0
(4)z—3y—11=0
44. The values of = which satisfy the inequality 3z2 4+ 5y — 2 > 0 are those
that satisfy
(1)-2<z<} @F)z>lorz<-2
(2)-i<z<2 4)z>20rz<-1
. logaz® :
45. If = # 1, the ratio l—gg:% is

1)z (2)loggz (3) % (4) %




46. The distance between the points whose coordinates are A(v/5, v3) and
B (\/5’ —\/g) is
(1) V15 (3) V68
()16 (4)4

47*. The smallest positive value of n for which [5(cos 30° + :sin 30°)]" is a real _
negative number is

(112 (3)3
202 (4)6
48*. The graph of » = 2sinf in polar coordinates is a
(1) straight line whose y-intercept in rectangular coordinates is 2
(2) ¢piral passing through the origin
(3) circle passing through the origin
(4) circle having its center at the origin.

4
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TWELFTH YEAR MATHEMATICS

SOLID GEOMETRY

Pert I

Answer all questions in this part. Each correct answer will receive 2 credits.

10.

. The perimeter of the base of a regular pyramid is 9 and its slant height is

4. Find the lateral area of the pyramid.

. Find the volume of a regular square pyramid with a base edge of 6 and

slant height of 5.

. Find the length of a diagonal of a rectangular solid whose dimensions are

15, 10 and 6.

. A point lies within a dihedral angle of 54° and is equally distant from

each fase of the angle. If the point is 20 inches from the edge of the angle,
find to the nearest tenth of an mch the distance from the point to a fase
of the angle.

k]

. The lateral area of a cone of revolution is 16%4/10 and the slant height is

4./10 . Find the radius of the base.

. Find in terms of = the volume of a sphere inscribed in a cube whose

diagonal is 4v/3.

. An equilatreal triangle whose side is 6 is rotated through 180° about its

altitude as an axis. In terms of 7 and a radical, find the volume of the
resulting solid.

. The area of the base of a pyramid is 48 square inches and the altitude

is 12 inches. Find the number of square inches in the area of a section
parallel to the base and 3 inches from it.

. In AABC, with a right angle at C, AC = 6 and CB = 8. ED is drawn

perpendicular to the plane of triangle ABC at the midpoint D of AB. If
ED is 12, what is the length of AE?

The base edges and the lateral edges of a regular hexagonal prism are each
4. Find in radical form the volume of the prism.

11




11.

12.

13.

14,

15.

A line segment AB which is 6/2 inches long makes an angle of 45° with
plane . Find the number of inches in the projection of AB on plane P.

What fractional part of the area of a sphere is covered by a trirectangular
sherical triangle?

Cor,responding edges of two singular solids are 3 and 5. If the volume of
the smaller solid is 81, find the volume of the larger.

The base diameter of a cylindrical tank is 8 feet and its height is 20 feet.
Express in terms of 7 the number of cubic feet of water the tank will
contain when filled to one-fourth of its depth.

The lateral area of frustrum of a cone of revolution is 787 square inches.
Its slant height is 6 inches and the radius of one base is 8 inches. Find the
number of inches in the radius of the other base.

Directions (16-23): Write the number preceding the expression thai best
complets each statement or answers each question.

i6.

17.

18.

19.

20.

A property of any two greal circles of a sphere is that they
(1) are parallel
(2) bisect each other
(3) have the same pole
(4) are perpendicular to each other
The locus of points that are a given distance d from plane M and also %d
from point P on M is
(1) one point  (3) two points
(2) one circle  (4) two circles

The lateral surface area of a regular hexagonal pyramid is twice the area
of the base. The slant height expressed in terms of a base edge, e, is

()L (3)ev3
() £V3 (4) 23
At least one of the lateral faces of a truncated prism must be a
(1) trapesoid (3) pentagon
(3) triangle  (4) hexagon
If a regular polyhedron has 8 vertices and 12 edges, it is

(1) an octahedron  (3) a tetrahedron
(4) a dodecahedron (4) a hexahedron

. 12




21. If an edge of a regular tetrahedron is 6, the length of its altitude is
(1)4v3 (3)2v6
(2 V33 (4) 42
22. If lines m and n are both perpendicular to line I, then
(1) m and n always determine a plane perpendicular to {
(2) m is always parallel to n
(3) m is never parallel to n .
(4) m and n may be skew lines

23. The locus of points equidistant from the faces of a trihedral angle is

(1) one point  (3) one line
(2) two points  (4) one plane

Part I

Answer five questions from this part.

24. Prove: If a line is perpendicular to each of two intersecting lines at their
point of intersection, it is perpendicular to the plane of the two lines.

25. In a square pyramid, VABCD, Q and R are the midpoints ¢f VC and
V D, respectively. A plane through Q and R intersects VB in S and VA
in T. Prove that ST is parallel to AB.

26. The accompanying figure represents a wedge. D
ABCD is a rectangle and EF is a line segment )
parallel to AB. Find, to the nearest cubic foot, the A 8
volume of the wedge if AB = 3 feet, AD = 13 feet,
EF = 21 feet and the distance from EF to the plane
of ABCD is 1} feet. , E A

27. Line ! is perpendicular to plane m at point P.

a. Describe fully the locus of points which are
(1) a given distance d from m
(2) a given distance r from [
(3) a given distance s from P

13




28.

29.

b. (1) Name the locus of points satisfying both conditions in part a(1)
and part a(2).

(2) Name the locus of points satisfying both conditions in part a(1)
and part a(3) if s is greater than d.

(3) Name the locus of points satisfying both conditions in part a(l)
and part a(3) if s = d.

The slant height of a regular triangle pyramid is m and the angle it makes
with the base is 6.

a. Show that the volume of the pyramid is equal to

.

3v/3cos?@siné.

b. Find the volume, to the nearest integer, when m is 4 and 8 is 60°.

Answer:
(1) Find the distance from the origin to the point (2,2,1).

(2) Write an equation of the sphere whose center is the origin and which
passes through the point (2,2, 1).

(3) Is the point (0, 3, 0) on the sphere described in (2)? Answer yes or no.

(4) Write an equation of the plane through point (2,2, 1) parallel to the
XZ plane.

(5) Write the coordinates of the midpoint of the line segment Jommg
(2,2,1) and (0, 3,0).

(6) Write an equation of the plane through (9, 3, 0), (1, 0,0) and (0,0, —2).

14
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EXAMINATION IN EXPERIMENTAL
TWELFTH YEAR MATHEMATICS

Part I

Answer twenty-five of the twenty-nine questions in this part. Each correct
answer will receive 2 credits.

Directions (1-10): For each question chosen, write the numeral preceding
the expression that best completes the statement or answers the question.

1. Which is the negation of the statement All persons are selfish”?

(1) All persons are unselfish
* (2) Some persons are unselfish

(3) Some persons are selfish
(4) No persons is selfish
(5) No person is unselfish

2. Whicr: is the negation of the statement ”Vitamin A is essential or
experiment 15 is not conclusive”?
(1) Vitamin A is not essential.
(2) Experiment 15 is conclusive
(3) Vitamin A is not essential and experiment 15 is conclusive
(4) Vitamin A is not essential or experiment 15 is conclusive
(5) Vitamin A is not essential or experiment 15 is not conclusive

3. In a multiple-choice test, five statements are given and labelled a, b, ¢, d,

e. If at least two statements are tautilogies, which answer to the following
question must be true?

»Which of the statements a, b, ¢, d, e are tautologies?”
(1) a,b,c,d,and e (3) b, c, and e, only
(2) a, c, and e, only (4) ¢, d, and e, only
{5) ¢ and e, only

15




4. If 4 is a set containing n elements, how many subsets does the cartesian
product A x A have?

(1) 220 (2) 20 (3) n?® (4) 2n (5) n
5. Let f be the function defined for real z as follows:
f(z) = 1 for z irrational
f(z) = 0 for z rational .
" Then the composite function f(f(z)) is the function whose value at z is
(1) 1forall z

(2)

1 if z is irrational

0

0 if z is irrational
3) O

0

2

if z is rational

if z is rational

(4) if = is rational
if z is irrational

(5) 0 for all ¢

6. In the Venn diagram, A4, B, and C are subsets of I. The shaded area is
represented by

(D4AN(BUO) !
2)4U(BNO) 7

(3) BN(AUC) 2,
4)BUMANC) ’

(5) € N(4 U B) \

7. For the function y = f(z), which is defined and continuous over the closed
interval [a, b], the average rate of change of y with respect to z over the
interval [a, ] is given by
(1) f(z) evaluated at a
(2) f'(z) evaluated at £t

(3) [Ali?.o flat A:z): - f(z)] evaluated at ¢ = a
(4) t!b!- f(a) -

-a

(5) f"(z) evaluated at a

16




8.

10.

11.
12.
13.

14.

15.

Let A represent the set of all zeros of polynomials with integer coefficients
and let B represent the set of all zeros of polynomial with rationa
coefficients. Which statement is true?

(1) AU B equals the set of all real numbers.

(2) AU B equals the set of all complex numbers.
(3) A is proper subset of B.

(4) B is proper subset of A.

(5) A= B.

. If the numbers a and b are defined by a = 1.23451313 and b =

1.23451313. . ., then

(1) a is rational, b is irrational

(2) a is irrational, b is rational

(3) a and b are rational, and % is irrational

(4) there exists a polynomial equation with integer coefficients having a
for a root, but no such equation exists having b for a root

(5) a, b, a+ b, a — b, ab, and § are all rational

The area of the right triangle of largest area which can be inscribed in a
circle of radius 1 is

W1 @2 @OVE @r ()i
Solve for n: 3n% — Tn < 3+ 3(n —1)2
Evaluate exactly: log,,:(.04)

The function g(z) is defined as follows:

22342
9(z) = o for.real =z, z#-1, and g(-1)=c.

If g(z) is known to be continuous function for all real z, then what is the
value of ¢?
Find: Lim 1062° + 10%z% + 10%z*

" z—00 10727 + 10626 + 105z5

The linear motion of a particle is given by its positon s, in feet, at time
t, in seconds, and obeys the exact functional relation expressed by the
equation § = ¢* — 3¢ 4 2. Find in feet per second the acceleration of the
particle at time ¢ = 2.
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16.

17.

18.

19.

21.
22”.

23~.

24>,

25>,

26*.

27,

Find an equation of the curve each of whose points satisfies the condition
that its distance from (3, 4) is equal to its distance from the line z = —2.

Find the positive abscissa of a point on the graph of y = 45:::3 where the
tangent line to the graph has an inclination of 45°.

What is the remainder free of £ when z2* — 522! 4 325 + 6 is divided
by z+1?

The height of a right circular cone is k and the radius of its base is . The
cone is to be cut into two solids of equal volume by a plane parallel to the
base. Find the altitude of the cutoff piece, which is a cone.

. A right prism of altitude 6 has regular hexagonal bases, each of whose

sides is 4. Find the length of the longest diagonal connecting a lower base
vertex with an upper base vertex.

Find: = +22% + 523 +--- + nz™ (z £ 1).

The lowest possible degree of a polynomial equation with real coefficients
whose solution set has, as a subset, the set {1,4,2+4¢,2 — 1} is

()7 (28 (3)3 (44 (55

Let the ordered pair (a, b), a and b rational, represent the complex number
a + bi. This set of numbers, together with the usual complex number
operations + and X, constitutes a field. Find the value of h if (g, k) is the
multiplicative inverse of (1, 2).

Find in degrees the smallest positive amplitude m for which [2(cosm +
i sinm)]10 is a real number.

The digits 0, 1, 2, 3, 4, 5, 6, and 7 are to be used to form 4-digit numbers,
so that each number contains one digit 1. How many different numbers
can be formed?

When a coin was tossed 10 times, five heads and five tails were attained.
What is a probability, that all heads have turned up during the first five
tosses?

Two different tests are distributed among 12 students. How many ways are
there of seating ¢f the students in two rows so that the students sitting side
by side don’t have indentical tests and those sitting in the same column
the same tesis?

18
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28*.

29*.

The third term in the expansion of (2z + %)™ does not contain z. For
which z’s is that term equal to the second term in the expansion of (1 +
zs)m?

oy AT—2
Find lim —
n z—4/z+5-3

Part IT

Answer five questions from this part

30.

31.

32.

33.

34.

35.

Find all the roots of the equation

52 + 132 + 92 + 42— 4 = 0.
Graph the six roots of the equation z® — 64 = 0, and write one of the
nonreal roots in polar form and in rectangular form.

Find the number of cubic units in the volume of the pyramid formed by
coordinate planes and the plane 60z + 36y + 45z = 180.

Prove by matematical induction that, for all positive integers n, the
expression 52 — 1 is divisible by 12.

Dire;:tly from the definition of a derivative, find the derivative of the

function f(z) = Va2 +1.

‘Consider the function y = z + i, defined on z real and z # 0.

a. Pind any maximum or minimum points of the function. State which
are maximum and which are minimum.

b. In what regions is the function increasing? In what regions is it
decreasing?

c. Sketch the function on a set of coordinate axes, using the information
obtained in parts a and b.
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OIMHHAUATIIETHUARA KYPC
MATEMATHKHU

OTpeTbTe Ha Bce Bonpochl. Kaxpil IpaBUILHEIM OTBET ouennBaeTcﬂ B 2

6anna.

10.

11.
12.

13.

14.

. Hanpgnre sHavenne a npu b = 20, ectn a MeHAeTcA NPAMO NPONOPLHO-

HaJbHO b n a = 1.2 mpu b = 1.5,

. Hajignre sHa4eHne cos ¢ eciu sinp = —2/3 a tg o oTpunaTenex.
. Bammmnre sin® p — sin ¢ Xak NpousBeileHne TPEX COMHOXHUTENEH.

. Haigure 3HaYeHne T Yepes a U3 CHCTEMBI:

2z+3y4+a=0
3z +3y—4d=0

. Yemy paBHO oTpMHaTelNbHOe BHadeHHe tgZ, yAOBIeTBOpAIOLlee ypaBHe-

muio 2tg 2z — 3tgz — 2 =07 _

a_
. Buipasure po6s —tb— B npocreitmeii popme.

atb

. HaliguTe B groiiMax gauHy gyr#, CTACMBAIOUYIO LEHTPAJILHHM yroa B 3.2

paJguaHa B Kpyre paguyca 5 JiOUMOB.

. Haiignre z, ecnn logz = 9.8239 — 10.

. Peunte ypasnenne: 5*~2 = 25,

JaHbl NnepBbie TPH 4YiIeHA FEOMETPUYECKON Iporpeccuu: a; = —9, az = —5
u a3 = —1. Haligure gBafuaTHId wieH. ’

Hajignre cymmy 2+1+%+%+---

B Tpeyroasuuke ABC cropoua b = 4, cropoHa ¢ = 6 u yron B = 30°.
Haigute sHadenne sin C.

‘Hanuuiure ypaBHeHHe JMHHH C yPIOBHLIM K05(PQUIHEHTOM, paBHHIM 3 K

NPOXOAAYIO Yepes TOUKY ¢ KoopjuHaTamu (3; 4).

B rpeyronvsuuke ABC a = 10, b = 20. Ilnowagb TpeyroibHuKa paBHa
100. Haitpure yron C B rpagycax.

20
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15.
16.
17.

18*.

B AABC, a =3, b =2, cos C = —1/4. Halipure cTopoHny c.
BripasuTe tg(—230°) xak QyHKLHIO NOTOXKUTEILHOLO OCTPOrO yIia.

HaiiguTe nonoXuTelbHOE CpefHEe reoMeTPHYECKOe MEXAY Yuciamu 12a
n 48a.

Buipasure cymmy +/—8 M 24/—12 B BUjie OFHOWIEHA C UCHONb3OBaHHEM
MHHAMOH €TMHHUIH! i.

B sagayax 19-30 B xayecTBe OTBeTa HANUUIKTE HOMepa, MpefUIECTBYIOLINE
BHIPaXeHMIO Haubolee oTBeYalOlleMy YTBEPXIEHHIO HMIH OTBETY Ha KaXIbli
BONpOC.

19.

20.

21.

22,

23.

24.

Mexny sHadenuamu = = 0° u ¢ = 360°, rpaduku ypaBHeHUH y = sinz u
Y = COS T MMeIOT:

(1) opny obuyio Touky (3) He MMEIOT O6LUX TOUEK

(2) pBe o6uiue Touxn (4) 4eThipe o6ne ToYKH
Kaxoit s npumepoB sBAseTCS TOXKECTBOM?

(1) tgzctgz=1 (3)sinzcosz=1

(2) sinz secz =1 (4)seczcosece =1

Ecau cos ¢ = 1/8, TO NONOXHTENLHEIM 3HAYEHHEM COS 5;— ABAAETCA

m: @
@@L @3

Buipaxenue % paBHO

(1)-1 (3)2++3
(22 (4)5+3

I'padux Pyuxumu, sagaBaeMblil ypaBHeHHeM 22y = 7 GyfeT JleXaThb B:

(1) I 4erBepTH (3) I u III yeTBepTAX
(2) I u I yetrBepTax (4) I u IV 4yeTBepTaX

B xaxoM us cregyiomMx BoYMCIEHHH HCTIONL3YETCA TUCTPUOY TUBHBIN 3a-
KOH YMHOX€HNA OTHOCHUTEIbHO cloxeHus?
(1)5-6.-2=5-2-6=10-6 = 60
(2) 83 -7+ 83-93 = 83(7 + 93) = 83 - 100 = 8300
(3) v/3600 = /36 - /100 = 6 - 10 = 60
(4)(5+8)+2=5+(8+2)=5+10=15
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25. Ecau nepuMeTp NpsSMOYrojibHUKA paBeH Z, a [UIMHA CTOPOHHE! PaBHA Y, TO
ero MIOWATb BHPaXaeTca Yepes ¢ U y no dopmyrne

() 2222 z(z 2y) (3) 22=¥ z(‘c )
(2) ”2—” (o Y22

26. Ecmn 236123 = g, 7o manTucca log;  paBHa
(1) 0.6123 (3)3
() 2 (4) 3.6123
27. cos (z + Z) paBen
(1) 3(cos z —sinz)
(2) 3(cosz +sinz)

(3) 32@(cosz —sinz) 2 0’
(4) L(cosz + sinz) 1o
28. IlpuBeneHHHI rpaduk m3o6paxaer 7 = ,rx
() y=cosiz (3)y=2cosiz -10
2y=1% Leoss (4) y=2cos2z 2.0 . !

29. B AABC, A = arccos ( — 1@) BuipaxeHHHIl B paiHaHaX, yrol A paBeH
MW A% OF @O%

30*. Jano ypasnenne az? + bz + ¢ = 0. Ecmu b? < 4ac, To kopHHM ypaBHeHUA
(1) nenc'anTeanue ¥ Uppal#OHATbHEIE
(2) peficTBuTenbHLE M pPanUOHAILHbIe
(3) paBun
(4) xomnnekcHbIe
OTBeTbTe Ha ClERYIOUUE BONPOCH.
31. a. Haiigure 3Ha4eHHe sin, yHOBIEeTBOPAIOllee yPaBHEHUIO

4sin®z =2 +sinz

¢ TouHoCTHIO fic 1/10.

b. Cxonbko sHadeHun T Mexpny 0° u 360° ynoBieTBOpPAET ypaBHEHHIO

4sin®z = 2 +sinz?
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32. a. PeuinTe anre6pauveckn cHCTEMy YpaBHEHUN

2 =22-1
z-2y="7
H cfejiaiiTe NpOBEPKY.

b. (Hocne 6yxenl b B BaumeM mucbMeHHOM OTBeTe, HAIHLWATE HOMEp
BLIPaXXeHHUs, KOTOpPOe NPENCTaBIAeT cOOOH NMONHOCTBIO KOPPEKTHOE
yTBepxpenue). I'papuk, onpeneneHHb ypaBHEHHEM 29 = 22 -1
asiaserca (1) — mapa6oioit, (2) — xpyrom, (3) — sanuncom, (4) —
rumep60Ioi.

33. HanumuTe ypaBHEHHE WIH CUCTEMY ypPaBHEHUH, KOTOPBIE MOT'YT GBITB HC-
NONL30BAHBL A pelleHUs KaXIoH HX clefyomux sagad. B kaxgom cay-
Jae yKaXHTe, YTO HPEACTaBIfgoT co60i BBefeHHble epeMEHHBIE.

a. Marasun KYIIiil BEIBOJIOK HICHKOB 33 80 monnapos. Bee wenkn, 3a uc-
KIJIIOYeHHueM Tpex OblaK IPOTAHBI M 0GUIMA [OXON OT NPOKaXKHU COCTA-
Bun Takxe 80 gosutapos. Kaxoro menka npogasain Ha 6 gonnapos
popoxe, 4eM noxynanu. CKOIbKO weHKoB 6bllI0 NPOJAaHO B BbIBONKE?

v

Hwmencsa 15% pactBop coau B Boge. Ilociic Toro, xak 30 PyHTOB BOJibI
HCIapUIOCh, KOHLEHTpanua pacTBopa ctaia paBHa 20%. Ckonbko
JyHTOB BObI GBLIO MEPBOHAYAILHO B pacTBOpe?

34. a. Ha4unas c Ppopmyinnl gas cos(z + y), BoiBeguTe GopMyty Ris cos 2z

Yepes sin .

H

b. oxaxuTe TOXEECTRO

: sin2p 2
tgo  1+tg2p

35. Bepruxanbnasa GawHs AB, xak mokasaHO Ha pH-
CYHKe, HaXOIMTCA Ha MIOCKOCTH, HAKJIOHEHHOM MOJ
yriiom 15° x ropusonramu. U3 rTouxn C, Haxopms-
weilics B 80 Pyrax HHKEe HA HAKIOHHON MIOCKOCTIH,
6awns Bugua nofx yriom 40° 10/, Haiigirre ¢ Touno-
cTbio #0 QyTa BHICOTY GalliHil.
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IBEHAOIIATUNETHUN KYPC
MATEMATUKU

Anre6pa

Yacts I

OTBeTbTe Ha BCe BONPOCH ToH 4acTH. KaX[biil IpaBWILHHE OTBET 1aeT
22 Ganna.

1. HaiiTn paunoHaabHBIA KOpEHb ypaBHEHUS
22— 222 +52-6=0.
2. Mexpy KaxuMi IByMsl HOCIE[OBATENbLHBIMHA LEIBIMH YUCIAMHE JEXKHAT gei-
CTBHTENbHBIH KOpeHb YPAaBHEHUsA
2 +22+7=07
3. YacTuua guxeTcs cornmacto opmyie 8 = 6t2 —3t+11, (rge s — paccTo-
anue, t — Bpems). Halimnre MraOBeHHOE BHAYEHHe CKOPOCTH NpH t = 3.

4. Touxa ¢ xoopguHaTamu (a;—3) 7AexuT Ha NIpsAMOIi, NPOXOfALIEH Yepes
To4Ku ¢ KoopguHaTamu (—5; —8) u (7;2). Haiigure 4ucieHHOe 3HaYeHMe
a.

5. Pewure ypaBHeHue: v/3z + 10 = z + 4
6. HaiiguTe 0CTATOK OT [leleHAs MHOTOYJIEHA,
z® +42t + 723+ 922 + 22+ 4
Ha z—10.
7. Pemnte HepaBencTBo: £ < 32 41

8. BenuunHa a MeHfeTCS NOPNOPIHOHANbLHO b 1 06paTHO NPONOPIUOHANLHO
KBaJpaTHOMY XopHio 3 ¢. Haliure sHavenne a npu b =4 u ¢ = 9, eciu
a=6npub=5uc=4.

9. HanmuuTe ypaBHeHMe mpsAMOil ¢ yr;ioBHIM KoadduiieRTOM —2 U mpoxo-

3
AAlYI0 Yepes TO4YKY ¢ Koopaiuaramn (—6; 8).

24
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10. Haiizure JecATHI WIieH reoMeTpiuyeckoll nporpeccun: 1, 21/3, 41/3

11. BuipasuTe B KaHOHNYecKolt PopMe pagmyc KpyTa. 3a1aBaeMOro ypaBHe-
mieM 22 + 3% 4+ 2z — 10y + 8 = 0.

12=. Peunre ypasHenie C2 = 78 OTHOCHTEIBHO NOTOKHTEILHEX SHaUEHI n.
13", Brpasure npousBeleHHe r}: u 3=% B Buze a + bi.

14", Bupasure nponsseJenne 2(cos30° + i sin 30°) i 4(cos 60° + i sin 60°) B
BHIe a + bi.

15", HaiignTe KOOpINHATH TOYKH mepernba rpaduxa GyHKUHN

y=2z3+62>-1.

16°

Fpynna n3 10 ¢TyIeHTOB BCTPeTIIACH B ayIHTOPIIL, IMeloleil 5 MecT B
nepBoM paA1y.Tak Kak OiH I3 CT)5eHTOB ILIONO CIHHINT.OH JORKEH CecTh
Ha cpelHee MecTo mepBoro paia. Ecit Bce MecTa 13 nepBoro paia Bceria
BaHUMAIOTCA, CKOIbKO PAa3IMYHBIX CHOCOGOB PaCNOIOKEHHS CTYICHTOB B
nepBoM pAIy?

17", 91a 11 Ppela DONPOCITN HAMNCATH HEBABHCHMO IPYT OT IPYTa OIHO I3
Tpex unceX: 1. 2 man 3. KaxkoBa BepOATHOCTH TOTO, YTO cyMMa BhIGpaH-
HEIX 4IIcel1 paBHa 4.

18~. BripasnTe KOMIIEKCHOE YIICIO0 {-:‘_’-: B TPHTOHOMeTpHuecKoil (opate.

B sazawax 19-24 mfepiTe NpaBILILHEI OTBET, CIIVIOMMII 3a OTHIM I3
HOMepoB 1. 2, 3. 4.
19, Croabko peuteHnii HyMeeT CHCTEMA VPaBHEHI

32+2y3=36,
Sc—y=4

(1) roabko ouo  (3) poBHo Tpu
(2) poBHo 1Ba (4) He nyMeer peweHii

20. YpaBHeHlte ¥y = e BKBHBAICHTHO
(z=e¥ (B)z=Iny
(2)y=Inz (4) z=1logye

21. Ecin p n @ — ueane, KakhHM He MOXeT OHThb KOPEeHb YPAaBHEHHA
623+ pz’ +qz +4 =07

Wi @ @2 @32
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22.

23.

24~.

Mycrs f(z) = 22 — 2z, Torga f(z + 2) — f(2) OKBHBAJEHTHO

1) fz+2) (3)z2+2z+8
(2) f(=) (4) 22 +2z -8

Tpadux pynxmmu (1)° =y nexur 8
(1) nepsoit yeTBepTH

(2) BrOpoilt HeTBepTH

(3) nepsoit 1 BTOpOI YeTBEpPTH

(4) nepBoii u YeTBepTON YeTBEPTH

Ecin a # 0, cyMMa KOMIUIEKCHOrO YHCHa G+ bi M ero conpsXeHHOTO JEXHUT
(1) B mepBoit 4eTBepTH

(2) Bo BTOpOIi YeTBepTH

(3) Ha pmeficTBUTENBHOM OCH

(4) na MHMMOIl OcH.

Yacts II

OTBeTbTe Ha LIECTHA{UATH BONPOCOB 9TON 4acTH (HoMepa 25-48). Kaxpuii
NpaBIVIbHBIA OTBeT OlleHUBaeTCd B 2% 6amna.
T

25.

26.
217.

28.
29.
30.

~31.

Beipasure 1 + 1 B BHJle OHON NpocTenieil Fpo6u.

1
z-1
Hafignre ¢ TounocThio 1o 0.1 sHauenue log, 10.

Haitnure xooduuneHT HaKjIOHA MPAMOM JIMHHUHM K2CATEILHOM K KPHBOM
y =23 - 22¢% + 3z — 1 B Touke ¢ abcuuccoit (—1).

z+5
Peuiure oTHOCUTENBHO & YPaBHEHHUE: 24T — (%)

Hasipure xopen ypasaenns (z — 1)(z + 3) = 5(z — 1).

Hamnuure ypaBHeHHe mHpAMON JIHHHU, KoTopas nepecekacr ock Oz B
Touke 3 u ocb Oy B Touke (-2).

Pewnts A MMOJTOAHTENIBHBIX BHAYOHI 2:

Ig15 —1gz = 1g(2z - 7)
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Maapyux egeT Ha Benocumege co ckopocThio 10 Muab B 4ac, a MalliuHA
e1eT co ckopocThio 40 MMIb B 4ac B TOM Xe HampabBileHuH. Eciai mamnHa
npoesxaeT ROPOXHbIA 3HaK deped 30 MUHYT Mocie Malb4yHKa, TO CKOIbKO
HYXII0 BpEMeHH aBTOMO6GHIIO, 4TO6H FOTHATH BeloCHIeRucTa’

Hicaa 1, 2%, 3% ABIAIOTCA TEPBLIMH TpeMA 4leHaMu apu@MeTHdecKon
nporpeccus. llocnegunit unen pasen 53. HaiiTu uncno wieHoB nporpeccuu.

KaxkoBa cpegHaAs sapniaTa, ecin & 4eloBeK MONY4YaloT p JONIapOB B He-
FeNo, a Y YelloBeK MoNy4aloT ¢ KOAIapoB B HeRelo.

HaitguTe cpegHIon cKopocTh H3MEHeHUs QyHKIUI

y=2z>-2z+3,
ecnn & MeHseTcs ot 1 yro 3.

IIponsBeneHue KOpHe# ypaBHEHHSA

(k=12 +kz?+ (k+2)z—12=0
paBHo 3. Haiigure sHaueHne k.

HaiignTe MakcuMalbHOe 3HaYeHHe k, JJIA KOTOPOro KOPHH ypaBHEHHA T2~
8z 4+ k = 0 eficTBUTENBHDL. ’

Mapa6ona y = 2 + bz + ¢ mepecexaer och Oz B Touke (1;0). Ocbio
CMMMeTpHH sBAseTcA npaMaa ¢ = —2. Haiure sHadenne c.

HaiiTu geilcTBUTENbHEI KOPEHDb ypaBHEHHA
x3 -3z 4+52=0,
€C/IM U3BECTHO, 4TO 2 + 3¢ ABNAETCH €r0 KOPHEM.
SanuuuTe B NpocTeiwell $opMe TONKO 4eTBEpTHI HieH PasioXeHHA

(1-%)°

BrIpasuTe KOMNEKCHOE HIICIIO (— %-}-%i) B TpIHroHoMe Tpuyeckoil popme.

12 0 =z
. Pemnre ypaBrenne |3 5 2| =1.
1 4 2
Yxasaund x (43-48): Hus xaxmoro HoMepa HanMATe YHUCIO, APEfLIECTBYIO-
1ee BHIPAXEHUIO, KOTOPOE HAIAYYIuIM O6PAaBoM OTBeYaeT CHEJIaHHOMY YTBep-
KIEHITIO.
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43.

44.

45.

46.

47,

48*.

YpaBHeHMe NpAMOIi, HEPHEHAMKYJISADHOM HpPSMOH, MpoXomfllell dUepes
Toukn A(2;5) n B(—4;3):

(1)3z—y+7=0
(2)3z+y—1=0
(3)z—3y+13=0
(4)z—-3y—11=0

BHavYeHUAMH T, YIOBIETBOPAIOWNMY HepaBeHcTBY 3z2 + 5y — 2 > 0 sBid-
0T

(1) —2<z<i B)z>inz<-2
N -lcz<2 Wz>2nzs< -1
(2) -3 3

s
Ilpu = # 1, oTHOWeHNe :—Z—g:%,— paBHO

Mz (lgsz (3)F (43

PaccTosinne MeXxpy Todkamu A u Bc xoopmg‘amn A(V5;/3) u
B(+v/3; —v/5) pasho .

(1) VI5 (3) V68

(2) 16 (4) 4

HauMenbliee MONOXHTeIbHOE SHadeHHe n, XIA koToporo [5(cos30° +
isin 30°)]" ABnAeTCS KEHCTBHTENLHBIM OTPHUATENLHEM YHCIOM, PABHO

(1)12 (3)3
2)2 (4)6
I'padpux Pynxumn r = 24in6 B HOAAPHOH CHCTeMe KOODAMHAT Wpef-

cTaBisfeT coboM:

(1) npamyio, nepecekalouiyio ocb Oy [ekapTOBOH CHCTEMBI KOOPAHHAT B
To4kKe 2.

(2) cnupanb, npoxopsAulyIo Yepes Ha4alo KOOPRHHAT
(3) oxpyxHOCTB, IPOXOAALLYIO Yepes Hadalo KOOPRUHAT

(4) oxpyXHOCTD ¢ LleHTPOM B Hayalle KOOPJMHAT.

28




OBEHANIIATUJIIETHUN KYPC
MATEMATHUKU -

IF’EOMETPHUA

Tacts I

OTBeTr:Te Ha Bce BONPOCHLI »TON YwacTH. Kamnblil npaBHIbHBIL OTBET ole-
HuBaeTcd B 2% Saui: .

—

b

."’

o

o

10.

ITepumeTp ocHOBaHIA MPaBLUALIONR THPAMIIAE paBeH 9, a anofeMa paBHa
4. Hairru mromafs 60KOBOH UOBEPXHOCT I NIPAMILBI.

Haligite 06beM NPABILIBHON YETHPEXYIOAR Ol NHPAMUALL CO ¢ TOPOHOR
ocHoBaHs 6 i auofeMoil pasHoii 5.

Hafignre gunny gHAronaq npSMoyTroJbHOTO Napasliehelliens ¢ Hsrepe-
nuamu 15, 10 u 6.

To'xa HaX0IUTCH BHYTPH JIBYyCPaHioro yria B 54° Ha paBHOM pacoTof-
HII OT ero rpancil. Eciu paccrossiie oT To49kn o pe6pa yraa panizo 20
HoHMaM, Hall{uTe PaccTOSHHEC OT TOYKM TO IPaHU € TOYHOCTLID ;0 0.1
IOHMA.

Tiowa e GOXOBOH NOBEPXHOCTY IPAMOLO KDYTOBOLO KOHYCA pasHa
167w+/10, a obpasyoliad pasna 44/10. Hairrn pagiyc OCHOBaHiLA.

HaliTe 06beM Wwapa, BIMCAHHOTO B Ky6 ¢ guaronaibio 44/3.

v v v M
PaBHOCTOPOHHU!T TPEYIOABHIIK CO CTOPOHOMH, paBHoil 6 nmoBopavuBaeTCs
na 180° Bokpyr ocH, nmpoxofsuleil yepes Bbicory. Haitqure o6beM nomy-
YUBUICTOCA TeNa.

Inoutanb ocHOBaHuA MUpaMuIbl — 48 KBagpaTHBLIX TIOWMOB, a BHICOTA —
12 moitmon. Haitgire miomanes cedeils nHpaMiibl II0CKOCTHIO, Napall-
NeNBbHOI OCHOBAHHUIO H HAXOJAWEHCH OT HEro HA PACCTOSIHUM 3 JIOMMOUB.

B Tpeyroabunke ABC ¢ npsameiM yrnom C, AC = 6 1 BC = 8. ED —
nepHeHIHKYIAp K mwiockocTn Tpeyroabiika ABC Biroure D — cepeniie
AB. Ecan ED = 12,10 yenmy pasno AE?,

Pe6pa ocropanits 11 GokoBble pebpa NPaBIIbHON We CTHYTGABHON MPU3MbI
papubl 4. Haiigure ucepes pagiikaibl 06beM NIpH3MbL.
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11. Otpesox AB mmnoii 64/2 goitMa cocTaBnseT yron B 45° ¢ IIOCKOCTHIO
P. Haigure [IMHY NPOEKIMU OTpE3Ka Ha INIOCKOCTh P.

12. Kaxkas 4acTb miomagu cepsl MoxeT GHITh MOKphITa cepuieckum Tpey-
TONBHAKOM ¢ TPEeMH NPAMBIMHA yraaMu?

13. CooTBeTcTByOINe pebpa ABYX MOKOOGHEIX Tel paBHu 3 u 5. Hailigure
06beM GONBUIOTO Telna, ecid 06beM MeHbilero paseH 81.

14. IvameTp oCHOBaHHA HWIHHADPHUYeckoro 6aka paseH 8 QyTaMm, a €ro BEICOTa
20 pyTam. Brpasute qepes 7 unciio kybudecxkux ¢pyToB Bogsl B 6ake, ecin
OH BaNONHEH Ha OfHY 4€TBEPTYIO CBOEH BHICOTHI.

15. Inouafgh 60k0BOH MOBEPXHOCTH yCeYeHHOTO NMPAMOrO KPYroBOTO KOHYca
paBHa 787 xBajgpaTHhM gioimaM. [[iMHa ero o6pasyooulen pasHa 6
HmoMMaM, a paJguyC OfHOrO M3 OCHOBaHMH paBeH 8 mionmam. HaiiTu pa-

EMYC BTOPOrO OCHOBAHHS.

.

Yxasanus x (16-23): HanuwnTe HOMep,IpefUIECTBYOINUIH BHIpaXeHHIO, OT-
BedaiolileMy HauGolee MOJHO KaXAOMY YTBEPXKIEHHIO MM OTBETY Ha KaXABIl
BOIIpOC.

16. CpoiicTBO BYX MOGBIX OKpYXHOCTel Gonbuioro kpyra cepbl COCTOUT B
TOM, YTO OHH X

(1) mapanrensubl

(2) genaT mononaM Apyr gpyra

(3) uMeloT OpMH M TOT Xe HoMIOC
(4) neprneHRUKyISAPHEL [PYT ADPYTY.

17. TeoMeTpHUeckOe MECTO TOYEK, HAXONAUUXCSA HA TAHHOM PaCCTOAHUN d OT
mrockocTy M ¥ Ha pacCTOAHHN %d oT To4xn P, npuHagiexallel miocKo-
ctu M Gypet:

(1) ogHa Touka (3) mBe TouKH
(2) opHa okpyxHOCTb (4) fBe OKPYXKHOCTH

18. IInowapgk 60xOBOM MOBEPXHOCTH NPABUILHON HIECTHYTOILHON NHPaMHMILI
paBHa YQBOEHHOH NIOWa{H OCHOBaHHMs. AnodeMa, BhipaxXeHHas Yepes
RauHYy pe6pa OCHOBaHHA e, paBHA

1)L (3)ev3
(2) 5V3 (4)2ev3

30



19.

20.

21.

22.

23.

Ilo xpaitneit Mepe ofHa 60KOBas IpaHb yCe4YeHHOH. MPUBMHI IOMKHA GHITH
(1) Tpanenueit (3) naTHYroALHAKOM
(3) TpeyronbaukoM (4) WwecTHYTrONBHAKOM

Ecnu npaBuiIbHHIM MHOrorpaHHuK uMeeT 8 Bepmua u 12 pebep, To 83T0
(1) oxTaopp  (3) TeTpaonp
(4) momexaspgp (4) rexcaspgp

Ecnn pe6po npaBuiabHOro TeTpasfpa paBHO 6, ToO ero BHCOTa paBHa
(1)4v3 (3)2v6
(2) V33 (4)4v2

Ecim sunun m u n o6e NepneHRUKYASPHH! K aunu I, TO

(1) m u n Bcerna onNpefeNAIOT MWIOCKOCTh, NEPHEHRUKYAAPHYIO K |

(2) m Bcerga napamnensHa n

(3) m mukorga He mapamnennua n

(4) m u n MOryT GHTb CKpEWMBAIOIUMUCS TNHAAME.

T'eomeTpHdeckoe MeCTO TOYEK, pABHOYJAJIEHHLIX OT I'PaHell TPeXrpaHHoro

yraa, 6Gyger

(1) opna Touxka (3) opgHa npaMas
(2) pBe Touku  (4) opma nuocxocTh

r's

YYacts II

OTBeThTe Ha NATH BONPOCOB M3 3TOH YaCTH.

24.

25.

Joxaxure yrBepxpaenue: Eciau npsMas nepnesguxyispHa KaXxol Uo ABYX
nepecexaloUXcsd NPAMBIX B TOUKe MX IepeceydeHns, TO OHA IiepHeHIuKy-
NSpHa K MIOCKOCTH, COfiepXKalllell 9TH MpAMBIE.

B 4eTnipexyronpHoii nupamupge, VABCD, B oCHOBaHHH JIeXHT KBagpaT
ABCD. Q@ u R — cepegun pebep VC u VD coorsercTsenno. Ilno-
CKOCTb, poXonsAias deped Touku Q u R nmepecexaeT pe6pa VB u VA B
Toukax S u T coorsercrsenHo. lokaxpre, uro ST mapamutenbua AB.
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26.

27.

28.

29,

Hso6paxeHHas Ha pucyHke Qurypa npegcraBideT
co6oit kninH. ABC D — npamoyronbuuk, a EF — o1-
pesok npamoii, napautenbHbii AB. Hcnonbays dop- D C

MyJly IPUSMATOUNa, HAUUTE, C TOYHOCTHIO IO KyOu- ”
gyeckoro Pyra, o6beM kiuHa, eciii AB = 3 PyTam, A

AD = 2 Qyra, EF = § dyra u paccrosnue or EF
go iockoctd ABC D paBHO % dyTa. (B xypce MaTe-
MaTHMKH CpefHeill UIKOAH (POpMysia NPUBMATONAA He

paercsa. OgEaxo sTa Bafja4a MOXeT OBITH pelleHa H
6es sHanus 5TON QopMyIHL.)

Ipsamas | nepneHguKyIspHa IOCKOCTH M B To4dke P.

a. OnuunTe NOIHOCTHIO FeOMETPHIECKOE MECTO TO4eK, KOTOpHIe HaXo-
" pATCH:
(1) Ha ganHoM paccTosHME d OT M
(2) Ha ganHoM paccTosnmu 7 oT |
(3) na ganHOM paccTosHuM 8 OT P
b. (1) Onpepennre reoMeTpHyeckoe MeCTO TOUYeX, yROBIETBOPAIOWMUX
ycnosusM a(1) u a(2).
(2) Onpepennre reomMeTpuyeckoe MecTO TOYEK, YOBIETBOPSIOUIAX
ycnosusM a(1) u a(3), ecan s 6onbuwe geM d.

(3) OnpepennTe reoMeTpHYeckoe MECTO TOYEK, YXOBIETBOPAIOWNX
yciosnam a(1) u a(3), ecnn s = d.

Anodema npaBUIBLHON TPEYroNbLHON NUPAMUE pPaBHA ™ ¥ HaKJIOHEHa IO
yriaoM 6 X MIOCKOCTH OCHOBaHMS.

a. loxaxure, 4To 06beM MAPAMHUJIH PaBeH
m3+v/3cos? @sin 6.
b. Haitgure 06beM ¢ TOYHOCTBIO [0 1, B ciiy4ae xorga m = 4 u @ = 60°.

(1) Haitanre paccTosHie OT Hadala KOOPEHUHAT fo Touk: (2,2,1).

(2) Hannmnre ypabHeHne chepsi ¢ UEHTPOM B Ha4alle KOOPAHHAT M IPO-
XOAULYIO depe3 TouKy (2;2;1)

(3) Haxogurcs au Touka (0;3;0) Ha cPepe, omncannoii B (2)? Orper da
i xem

(4) Hannwute ypaBHeHHe INIOCKOCTH, MPOXOfAUIEH dYepes Touky (2;2;1)
U mapaulenbHOM 1iockocT Ozz.
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(5) Hanmunute xOOpRMHATH CpefHell TOUKN OTpe3Ka ¢ KoHUamu (2; 2;1) u
(0;3;0) '

(6) HanmuuTe ypaBHeHHMe MIOCKOCTH, MPOXOfLIel Yeped TOYKH ¢ KOOp-
punaTamu (0;3;0), (1;0;0) u (0;0; —2)
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SK3AMEH I10 IBEHAIIIATAJIETHEMY
SKCIEPVMEHTAJLHOMY KYPCY
MATEMATUKH

Yacts I

OTBeTbTe Ha [BagUaTh NATH U3 [BAJLATH AEBATH BOHPOCOB STON HYACTH.
Kaxgpiit npaBHILHBA OTBET OUEHHBaeTcda B 2 6aia.

1. Yro aBadeTcs oTpumaHueM yTBepXkaeHns ”Bce mogn sroucTs”?
(1) Bce miopu He DrOHCTHI
(2) HeKOTODHEIE MIOM HE STOMCTHE
(3) HexoTOpHIE MIORM STOUCTHI
(4) HeT sromcTHHHOrO YenoBeKa

(5) HET HevroucTUUHOrO YelOBEKA

2. Yto sBideTCA OTPHIaHUEM Y TBEPKACHUA:

?BuTaMiH A ABIfeTCH CYUIECTBEHHEBIM MIM SKnepuMeHT 15 aBnsgercs He-
BaBEPUIEHHBIM” .

(1) Buramun A He sBIfSeTCA CyUECTBEHHBIM
(2) OkcnepuMenT 15 aBageTcs 3aBepiieHHBIM

(3) BuraMun A He sBIfeTCs CylieCTBEHHbIM U 9KCNEpUMeHT 15 aBageTca
BaBepLIeHHBIM

(4) BuTtaMuH A He fABIfeTCA CYLIECTBEHHBLIM MIM SKCHepUMeHT 15 apius-
eTCA B3aBeplIeHHLIM

(5) ButaMuH A He sBIfieTCH CYileCTBEHHBIM WIH 9KCNEpUMeHT 15 aBas- |
eTcs HesaBepLIeHHBIM

3. B MHOroBapHaHTHOM TecTe [aHHI NATh YTBepXKAeHUil, 0G03Ha4YEHHBIX 6y-
KBaMH a, b, ¢, d, e. Ecnu no xpaiiHeit Mepe Ba yTBEpPXKIEHHMSA SABIAIOTCA
TaBTONOrNel, KakOil OTBET Ha CIETYIOUIHA BONPOC 3aBEJOMO ABIAETCH HC-

© 0y

TurHEM? " Kakue us yTBepX[enui a, b, ¢, d, e aBisaioTcs TaBTONIOrHEH]
(1) a,bc,due (3) b, ¢, u e, TonBKO
(2) @, ¢, ne, Toneko (4) ¢, d, u e, TONBKO
(5) c u e, TomaBKO

34




’
4. MHOXecTBO A cofiepXHT 7 3lleMeHTOB. CKONEKO MOTMHOXECTB HMeeT fe-
KapTOBO IpoHsBeieHne MHOXecTBa A Ha ceba?

(n2»  (220% (3)n2  (4)2n  (5)n

5. MycTb QpyHkumus f WA JeHCTBUTENLHBX T ONpe[eleHa NPaBHIOM
f(z) = 1 npu MppauMoHaNLHLIX &
f(z) = 0 npr palMoHaNbHBIX T

Torpa cnoxHas pynxuus f(f(z)) sBagercs Pynkumeii co crefyoWuM MHO-
JKEeCTBOM BHa4YeHMH

(1) 1 pns Beex z
(2)
(3)
(4)

(5) 0 gna Bcex

g & HppauMOHAJIbHBIX
g & paHOHAMIBHBIX

IS € UPPAIMOHANBHBIX
BIS T pallMOHAIBHBIX

IS T PAlUMOHAIBHBIX
BIS & UPPALUOHAIBHBIX

NO =O O

6. B gnarpamme Benna A, B u C apumotcs nogmHoxecrBamu I. SawTpu-
XOBaHHaA IUIOWAb NpeACTaBIgeT COBOIl:

manmsuo)

(2auEBNCo)

B)BN(MAUC

(49 BUMANC)

(5)CNAU B) .
7. Hycrs Qynkuun y = f(z) onpefeneHa U HenpepHBHa HAa 3aXpPHITOM NPO-

MexyTke [a, b]. Cpeuas ckopocTh HSMEHEHHS Y OTHOCHTENLHO T HA NPO-
MexyTre [a,b] 3agaercs:

(1) f'(z) BuiuncrenHolt B TOUYKE G

(2) f'(z) Boramcnennoi B Touxe &b

3) [ lim f(z+42) - f(z)] BBIYIICICHHBIM B TOYKe & = @
Ax—0 Az
(4) 2021

(5) f"(x) BriuncaenHoil B Touke a
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8.

10.

11.
12.

13.

14

15.

Oyere A nDpelcTaBIfseT MHOXECTBO BCeX Hy:Ieil NOIMHOMOB ¢ HEIBIMII
xoadpPnuitenTamn, B — MHOXeCTBO BCexX Hylell MOINHOMOB ¢ palmo-
HaIbHHMH koddduunentamn. Kakoe ns cleIyioWnx yTBepXIeHU ¢Hpa-
BeI11BO”

(1) A B oxBUBaIeHTHO MHOXECTBY BCeX TeiiC TBUTETLHEIX HHCeT
(2) AU B axBEBaIeETHO MHOXECTBY BCeX KOMILICKCHBIX THCeT

(3) A sBaseTcs cO6CTBEHHEIM noIMHOXecTBOM B.

(4) B spasercs co6¢TBeHHEIM NOIMHOXECTBOM A.

(5) A=B.

Yucna a m b ompeperenn paBeHcTBoM a = 1.23451313 and b =
1.234513(13)..., Toraa

(1) a paunoganbHO. b BppaUNOHATLHO

(2) a mppanmoraibEO, b pannona:xbuo

(3) @ 1 b panmoRaTLEH. I § HPpPAUNOHATLHO

(4) cywecTByeT MHOrodYIeH ¢ LeTsIMH KoodduumeHTAMH. IMeloWNil Kop-
HeM THCI0 G, HO HeT TAKOro yPaBHEHHA. HMEIOIIero KOpHeM 4uce:10 b

(5) @, b, a+b,a—b, ab, n § — Bce pannonaTLHL

1omwaIp ODpAMOYTOILHOTO TPEYTOIBHNKA Hanboabllell miowadIn. KOTo-
PHI MOXHO BOHCAaTh B Kp¥T paliyca 1, paBHa

M1 @2 (VI @r ()2
PewnTe oTHOCHTE:BHO n: 3n? — Tn < 34 3(n — 1)? .

Briancante logy,4(0.04) .

3 ' @
dynxnns g(z) onpelereHa crelyiowny obpasoM: g(z) = Zifi—l 114 Iell-
CTBHTEIBHHIX 2z, 2 # —1, 1 g(—1) = ¢. YeMy J01KHO GHITH PaBHO ¢, €C.IH
H3BECTHO. 9TO g(z) — HenpepHBHAas QyHKUNA 118 BceX Iefic TBHTEILHBIX
z. . -
10%2° + 10%2% + 104z*
= 1077 + 10626 + 10525
Jlureiinoe 1BHXkeHNe JaCTHIOH B3ajaeTcd ee No:IokeHNeM s (B dyTax). Bpe-

MeHeM ¢ (B cexyHIax) I nog4nAse T¢A QY HKOHOHAIBLHON CBABI. 3aIaBaeMoil
YpaBHeHIeM:

Hafianre npenen: hm

s=t4-3t2 42

Haitxare B ¢y T./c? ycKOpeHite 4acTHOL B MOMEHT BpeMeHn t = 2,
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16.

17.

18.

19.

20.

21
22"

23~.

24

25*.

26"

Haitgnre ypaBHeHHe KPHBOi, YIOBIETBOPALIEH YCIOBUHIO: PACCTOSIHHE OT
KaXJIoH TOYKM KPUBOH K0 TOYKHM (3;4) paBHO PACCTOAHMIO IO IMHUM T =
-2.

HajiguTe TOYKY ¢ nOJMOXKNTEAbHON abcuuccol, IPHHALIEKAIOK T padHKy
JyHKUIMH Y = §z3, B KOTOPOHl KacaTenbHas K rpaduxy QYHKINI HaKJIOHeHa
nox yriom 45°.

KakoB 0CTaTOK OT JeleHHT MHOIOYIEHA
9
22— 5221 + 325+ 6

Ha =+ 17

BricoTa npamoro kpyrosoro KoHyca paBHa h, a pagnyc ocxHosanns r. Ko-
HyC paccedeH IUIOCKOCTBIO, flapALIebHON OCHOBAHINO, Ha JRe paBHOBe-
nukne 9acTu. HalTi BCOTY TOI OTceeHHON YacTH, KOTODAd ABASETCHA
KOHYCOM.

Hpamas npisMa ¢ BbICOTOI PaBHOI 6 MMeeT B OCHOBAHHH MPaBIIbLHEIN
UleCTHYTOABHHK, CTOPOHA KoToporo pasha 4. Haitrn qaitny HanGoabluein
RHMAaroHaly, COSAUHAIOWEH BepIINHY HUAKHEro OCHOBAINSA ¢ BCPIIHMHOIL Bep-
XHero OCHOBaHHI.

Hajitn ¢ + 222 + 323 + ...+ ne® (= #1).

HanMeHnbliags NONOXUTENbHasd CTeleHb ITOMHHOMHANLHOTO YPaBHEHHSA C
AeilcTBATENbHHMH K03 QHUnEHTaMi , MHOKECTRO PelieHHH KOTOPOLO B Ka-
4ecTBe MOgMHOXecTBa nMeeT yucna {1,1,2 + 1,2 — i} 6yaeT paBHa

m7 @8 @3 @4+ OG5

IlycTs ynopspodennad napa a; b, Ige a # b panlioHalbHBI, NpeCTABIAET
KOMIIIEXCHOE YHCIO a + tb . DT0 MHOXEeCTBO Iicell, BMeCTe ¢ OGLITHBIMU
J/IS MHOXeCTBa KOMILIEKCHBIX YHCeJl ONePALHAMH CIOXKEHIS i YMHOMXKCHIIS,
obpasyior none. Haiigure snauenne h, ecin (g; h) aBiseTcs MyabTHILH-
KaTHBHBIM 06paTHHIM bieMenToM k (1;2).

HafizuTe HauMeHbllce NojiOAKUTENbHOC m, RIs KoToporo [2(cosm +
isin m)]10 gpaneTen felicrBITENBHBIM ICIOM.

CKObKO BCEBOBMOAHBIX YeTLIPCXBHAYHBLIX HHCEI MOAHO COCTABHTHL N3
undp 0,1,2,3,4,5,6,7 410651 B KaKIOM 4Hcae cogepxanach ogHa uudpa 17

HoBecTHO,4TO NpH jgecATHKPATHOM 6pOcaliilt MOHETHI NATh Pas BbIAII
Opiibl M NATH pas —- pewku. KakoBa BeposiTHOCb TOi0,4TO Bce OPIbI
BBINAJIM NPH NEePBLIX NATH 6pocanuax”’
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7*. JIBeHaJIaATH y4YeHHKaM BRIJaHH [Ba BapHaHTa KOHTPOJBLHOH DaGOTHI.
CKonbKMMH cItoco6aMy MOXKHO NOCAJATh YIEHUKOB B fBa PAJA TakK, YTOGHI
Y CHMIALMX PAJOM He GBINO OJMHAKOBHX BapHaHTOB,a y CHRALMX ADYT 3a
APYroM GLil OiHH M TOT )€ BapHaHT ?

*. TpeTbe cnaraemoe pasnoxenus (2z + 1/z2)™ e cogepxkur z. Ilpn kaxnx
T 9TO caraeMoe paBHO BTOPOMY claraeMoMy pasnoxenns (1 + z3)307

21/2 _
. Haiitn 1131_1‘114 __—(z S+ 5

Yacts II

OTBeThbTe Ha IKITH BONPOCOB 9TOH YaCTH.

2

30. HaiiiuTe BCe XODHU ypaBHEHHS

4411323 +922+42—-4=0.

31. Hso6pasuTe mecTh KopHeil ypaBHerus & — 64 = 0, n sanuwuTe ONUH U3
MHIMBIX KOpHell B TPUTOHOMETPHYeCKON W anrebpandeckon Qopme.

32. HaijifnTe 4nciio Ky6U4eCKMX eIUHUI B 061beMe MUpaMun, 06pasoBaHHOM
KOOPAHHATHHIMM INIOCKOCTAMH H MIOCKOCThIO

60z + 36y + 45z = 180.

33*. JloxaxXuTe METOLOM HMHIYKIHMM, YTO IS BCEX NOJOXHTENLHHIX LEJIHX 7
Buipaxenne 52® — 1 genurcs Ha 12.

34. HenocpecTBeHHO M3 ONpejlelleHHs NMPOM3BORHON HalUTe NPOUBBORHYIO

PyHKIMM
f@)=Vair1

35. PaccmoTpuMm dyHknmio y = z + %, onpeeneHHyIo Ipu BceX AeHCTBUTENb-
HHX = # 0.
a. Haﬁmrre TOYKH MaKCHMyMa H MUHHMYMa QyHKIUH

b. B kaknx o6nactax ¢yHxuus yOriBaeT? B kaknx obmactax QyHKUis
BOBpacTaeT?

c. Hapncyiite rpadux ¢ynkunn ua mopmma’moi'x IIOCKOCTH, MCHOMb-
3ys uHQOPMaNIO, NOMYYeHHYIO B iiyHKTaX a H b.
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OTBETHI

ONUHHAIIATHIETHUN KYPC

1. 16; 2. v/5/3; 8. (—1)cos?fsin¥; 4. z = 5q; 5. —1/2;
6. 1; 7. 16; 8. (0.1)0-176%; 9. z=4 10. 67; 11. 4
12. 3/4; 18. z = 3z - 5; 14. 90°; 18. c = 4; 16. —ctg40°;
17. 24|af; 18*. 2(v2 + 2v3)5; 19. (2); 20. (1) 21. (4);
22. (3); 23. (3); 24. (2); 25. (4); 26. (1); 27. (3);
28. (3); 29. (4); 30*. (4); 81. a. 08 u -0.6 b. 4; 82.
{3, -2}, {—17,-12}; 83. a. nz = 80, (n — 3)(z + 6) = 80, rge n — *mcio
IEHKOB, T — CTOEMOCTB OffHoro wenxa. m/M = 0.15, m/(M — 30) = 0.2, rge
m — Macca COlH B pacTBope, M — HayaibHaa Macca pacTBopa. 85. 73.0.

OBEHAJUATUIETHUM KYPC

AnreGpa
1. 2 2. -1u-2; 3. 33; 4. 1; 5. -31-2; 6. 147924;
T. > —4; 8. 16/5; 9. y=—iz+4 10. 8; 11. 3/2;
12*. 13; 18*. 3 —14; 14*. 8 15*. (-1,-3); 16", 3024;

17*. 1/3;  18*. cos90° +isin90°;  10. (2);  20. (3);  21. (4);
22. (1);  28. (3); 24*. (3);  25.1/(2—=);  26.33;  2T.
10;  28.-1; 29.1u2  80.y=(2/3)z—2; 81.5  82.10;
83. 40;  84. (pz+qy)/(z+y);  85.11;  86.5  87.16;  88.
—5;  89*. —4;  40*. —5z3/2;  41*: cos120° + isin120°;  42*.
1; 43. (2); 44. (3); 45. (4); 46. (4); 47, (4); 48*.
@)

TeomeTpns

1. 18; 2. 48; 3. 19; 4. 9.1; 5. 4; 6. 327/3; 7.
91r\/§; 8. 27, 9. 13; 10. 96+/3; 11. 3; 12. 1/8; 13.
375; 14. 807 ; 15. 5; 16. (2); 17. (4); 18. (3); 19.
(1); 20. (4); 21. (3); 22. (4); 23. (3); 26. 3; 27. a.
(1) - xBe MAOCKOCTH, MApAILIeIbHEIE IIOCKOCTH 1M, HAXOXAIUNECS HA PACCTOAHIIN
d ot uee. (2) — uMIAMHIpUYecKas NOBCPXHOCTH ¢ ocbio | 1 paguycom r, (3) —
cepa paguyca $ ¢ UPHTPOM B Touke P; b. (1) — ane oxpyxHocTH, NO-
JyyYeHHbie B peayibTaTe Mepeceyeiiis WHIHHEPIYECKON MOBEPXHOCTH paguyca
T 11 ocbio | M MIOCKOCTeH, MapamieAbHbIX ICCKOCTH ™M, (2) — [(Be OKpYXKHO-
CTH, HOYYeHHDLIE B PedynbTaTe Nepecedenns chepbl paguyca s 0 mIockocTei,
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Y

napalielbHBIX INIOCKOCTH ™, HAXOAAUIUXCS Ha PACCTOSHHE d OT IIOCKOCTH M.
(3) — RBe TOYKH, HaXORAlIKeCA HA THHAY | Ha PACCTOSHUM 8 OT IIOCKOCTH M.

.28, 24 29. (1)3,(2) 22+ 2 +22 =9, (3) ga, (4) y = 2, (5)
(1;3;1), (6) 62+ 2y —3z-6=0.

JIBEHA,IIIIATI/I.TIETHI/II/I
SKCIEPUMEHTAJBHEIN KYPC

1. (2); 2. (3); 3. (1); 4. (2); - 5. (8); 6. (3); 7.
(4); 8. (5); 9. (5); 10. (1); 11. n > —6; 12. -2/3;
13. ¢ = 6; 14. 0; 15. 42; 16. (y—4)?2 —10z +5 = 0; 17.
z=1/2; 18.9;  19.h/¥2;  20.10; 21.z(1-z")/(1-z)*~
ne"tlj(1—z);  22*. (5);  28%. h= —2/5; 24*, 18%  25°.

1225 26“ 5' 5')/10' 27*. .'2(6')2 28*, 20*. 3/2; 30.
i 2 -3 —zlc}, 31. 2(cos § +zsm3),1+z\/_, 82. 10;
;max = —2 npu T = —1 fmin = 2 Opu a: = 1, $yHxnus BO3pacCTaeT NpH

z E (—o0; —1) U (1; +o0) 1 y6uiBaeT npu = € (—1; O)U (0;1).
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YBaxaemsblie
peneTuTopsbi!
Mpbl rOTOBBI pa3MECTUTD
Bauy pekiaamy
Ha CTpaHuLax
JOTIOJTHUTE/IbHBIX BBIMYCKOB
3TON KHUTH.
[Tnanupyemsblit THpax —
50000 ak3.
Ten.: (095) 334-06-26

Tenedo
AN
OIITOBbI
3aKYIOK
M31aHuA
(095)
280-04-4

ITpobHubIit THpax — 4000.
OtneuataHo B tunorpaduu
obuiectBa «TpoBaET».
142092, r.Tpouux MoCKOBCKOiA
obnactu, B-39.



