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ABSTRACT

This article describes specific and convenient ways for entrants to solve math assignments in
higher education entrance exams.
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INTRODUCTION

Today, the capacity building of knowledge, skills and abilities in the preparation of students for
higher education institutions requires adequate training. To do this, we need to pay more
attention to solving complex examples and problems in tests, which is important for the work to
be effective.

Below are comments on solving some examples that have raised many questions by applicants.

1 -Problem. The two vertices of a circle are perpendicular to each other, and one of them divides
from the point of intersection into 8 and 12 pieces, and the other into 6 and 16 pieces. Find the
radius of this circle.

Solution: We get an AB vatar in a circle and a CD vatar perpendicular
to it. Let point E be the point of intersection of them and point O be the
center of the circle. and a right-angled triangle is formed. According to
the Pythagorean theorem, CB = 10 and AD = 20 is

ACADEMICIA: An International Multidisciplinary Research Journal

https://saarj.com
234



ACADEMICIA

ISSN: 2249-7137 Vol. 11, Issue 10, October 2021 Impact Factor: SJIF 2021 = 7.492

derived. ACEBAAED

AOV =0D=C0=0B=R According to the theorem on intersecting waters,AD = ZAQD =
aCB =+2CO0B =p

we create. It follows that. . We apply the theorems of cosines to DAOD and DCOB and add them
step by step. In that case It turns out that£ZAED = 2£CED = AD+CE _ 90° = azﬂa +p =
180°8 = 180° — a4R? = 500R = 5v/5

2 - Problem.AB is the diameter of the intersecting circle, the center of which is drawn in the
middle of the circle and the second circle striking the arc of the circle.

Solution: If we define the radius of the second circle as R, then the
radius of the first circle is equal to 2R. we draw a section EO2
passing through the center of the third circle and parallel to AB,

where EO102 formed a right triangle.r = \E

We apply the Pythagorean theorem:
0,0, =R+710,E=R—1E0, = x =?x? = 4Rrx = 2VRr
Now we apply the Pythagorean theorem to e.0E O,

OD = 2R we find we equate the xs found above. hence we send to The surface of the
second circle is equal.0,D = 100, = 2R —rOE = rxx? = 4R? — 4Rr4Rr = 4R? — 4RrRr =
R?—RrRr =R —12r = RS = R? = n(2r)? = 4nr?r? = % So, Answer: 8S = 4nr? =
47r% =38
3 - Example. Polynomial: if givenP(x) = ax3 + bx?> + cx +d
if P(1) = P(2) = P(3) = 0, P(4) = 2a =?
Solution: ax® 4+ bx? +cx +d = a(x —x1)(x — x)(x — x3)
P(x)=a(x—1)(x—2)(x—3)
P(1) = P(2) = P(3) = 0 P(4) = 22 = a(3)(2)(1)6a = 2a = 1/3
4 - Example.(1 + tg7°)(1 + tg8°)(1 + tg37°)(1 + tg38°) =? Calculate

(1+¢tg7°)(1 +tg8°)(1 + tg37°)(1 + tg38°)
= (1+tg7°) (1 +tg8°)(1+ tg(45° — 8%))(1 + tg(45° — 7%)
= (1+tg7°)(1+ tg8°) (1 + 1_—1:980> <1 + 1_—tg7o>
1+ tg8° 14+tg7°
1+tg8°+1—1tg8°%\ [/1+1tg8°+1—1tg7°
1+ tg8° >< 1+tg7° )

=(1+tg7°)(1 +tg8°) (

5 - Example. 72010-52010 find the remainder when the expression is 24.

Solution: We use comparisons and their properties:

ACADEMICIA: An International Multidisciplinary Research Journal

https://saarj.com
235



ACADEMICIA

ISSN: 2249-7137 Vol. 11, Issue 10, October 2021 Impact Factor: SJIF 2021 = 7.492

> =1 (mod24) 7°°'°=1(mod24) 5% =1 (mod24) 5°°'°=1 (mod24)

{72‘“0 = 1(mod24)

7201052010 =) (mod24) Answer: residual 0
521 = 1(mod24) ( )

6 - Example. ifxy + /(1 4+ x2)(1 +y2) =5
x\/(l +y?) + y\/(l + x2) =? find.

Solution: We define the second equation as.z

xy+\/(1+x2)(1+y2) =5

xy/(1 +y2) + y4/(1 + x2) = z We square both equations:

)2+ A+ x)A+y?) +2xy /(A +x2)(1+y2) =5
x2(1+y2) + y2(1 + x2) + 2xy/ (1 + x2)(1 + y2) = 22

(xy)? + 1+ x% +y% + x2y? + 2xy /(1 + x2)(1 + y2) =5
x2 + x2y% + y% + x%y? + 2xy/ (1 + x2)(1 + y2) = 72
From the above equation we separate the following equation:

1=542%22=4 z=+42 Check: Soz>0z=2
The sum of all three consecutive terms is

7 - For example.. Arithmetic progression
40.a1a2a3 ...a6a7a8a3 = 6a1 + ag =

Solution: Slmllarly aq + a, + as = 40a3 = 6a1 + a, = 34(12 + Ay = 34
a, +a, =34 _ _
{a2+a4—34 a; —ay =0ay +as =34

a,—a, =0
{a4+a5=34 a, +as = 34as +ag +a; =40

_ a1+a5=34 _ _ _ _ _
{a5+a6+a7:40_a1 a6 a7— 6a6+a7+a8—40

+{a6+a7+a8 :40 _a‘1+a8 - 34’AIISWCI‘. 34

8- Example. f (x) = 2f (ctgx) =? A) 2sinx - tgx B) tgx C) cosx D) 2cosx - ctgx——= \/TZ

. ctg?x 2-ctg?x 2-ctgx-ctgx-sinx  2-cosx-ctg?x
Solution: 2f (ctgx) =2 - g = 97 29258 = 9% = 2cosx ctgx
Ji+ctg?x \/1 cos2x VsinZx+cos?x V1
sinx
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7271_5211

9 - For example. If so, find the value of the expression.n =10g; 43 —————r—=

Solution: We potentiate the function, that is, we convert it from a logarithmic expression to an

exponential expression. Now let's simplify the expression:n = log; 4,3 1,4" =
3(2) =3() =3 =3 =35
10 5 5N
72n _ 52n B (711 _ 5n)(7n + Sn) B (7n _ 5n)(7n + Sn) B 7n _ 5n
72n 4 2. 72n.52n 4 52n (7™ + 5n)2 ~ (7m 4 5m)(7" +5n) 745

_3-5"—5"_2-571_2_05
~ 3.5n45n 4.5n 0 4

Inx

10 - Example. find the product of the function.y = Inx'™*
Solution:y = Inx!™*™ = [nx"* % = Inx - Inx - Inx = In3x

, , 1 3In’x
y =3ln x-;=

X
11 - Example.x? + y? + |z — 2xy| — 2x + 4y — 5 If the expression reaches the smallest value,

find xyz.

Solution: x2 —=2x+1—-1+y?>+4y+4—4+|z—2xy|—-5=(x—-1)?+(y+2)?-10+
|z — 2xy]

In the resulting expression always takes a positive value when the numbers are squared,
which means that the smallest value of these numbers is 0. Equating the square numbers to 0, we
find the values of x and y: (x-1) 2 =0 Now the expression looks like this: (x — 1)% +

(Y+2)?2 =10+ |z-2xy|(x —1)?(y + 2)2(y + 2)2 = 0x = 1y = -2

Given that the value of the expression under the module is always positive, its smallest value
is 0, in which case it is the smallest value of the expression.(x — 1)? + (y + 2)? — 10 + |z —
2xy|=0+4+0—-10+|z—2xy| = =10+ |z — 2xy| — 10xyz =1-(—2) -z =?z|z — 2xy| =
0 z—2xy=0 z=2xy z=2-1-(-2)=—4xyz=1-(-2)-(—4)=8

12 - Example.If a and b are real numbers and, then find the largest integer value of the product

ab. a* + 3ab + 5b* = 80 \//_
Solution:a? + 3ab + 5b% = 80a,b € R abyg, =? R

y = a? + 3ab + 5b%> — 80y, =0 2
here it is not necessary to check the signs, because as a result of derivation a single point is
found, at which point the expression reaches either max or min. Substituting the found value into
the expression we find the value of b

- _ _ _3b( 3b\? (_3b 2
Yo=2a+3b2a+3b=02a=-3ba=-2(-2) +3-(-2)b+5-b>=80

Ob% _ 9b* +5b% =80 11b° _ 8011h2 = 320b2 = 320
4 2 N 4 - 11
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abmax =— 22p = — 3 - _3.320
2 2 2 11

13 - Example. Find the face of the painted sphere, drawn inside a quarter circle on a square
whose side is equal to 1 unit.

1
1 1-x
x
1-x X
Figure 1 B C Figure 2
1
1 1 1=x

A
\ =

Solution: A 1-x x D

— 2 —_ 2
Ssoxa - Skvadrat - Ssektor - X Ssoxa =1- Z - X

We apply the Pythagorean theorem to a right triangle ABD or BCD:
12+12 = (1 +xv2)?22 =1+ 2 xV2 + 2x?

2 -2 3
2x2+2xV2—1=0x = 5 x2=z—\/§
T (3 W2-2-m
Ssoxa =1 _Z_ (E_\/?)Ssoxa = f
14 - Example. ABCD trapezoid AB||DC. £ ABC =2 Z ADC, | AB | = D
4,|BC | =13. | DC | Find the length of the base. ‘ X
BN
Solution: We use the sine theorem: from:— = _h ,h =B A C
cosa sina sin2a 1
y
sin(2a—909) ) 4 B
y = —13cos2a it follows that we reduce the resulting equations 9“‘“h h:wo i
to the Ist proportion . from which we find x: h = 13sin2«a ﬁ = b
gl oy | oo
D C
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13-2sinacosa 1+cos2a
—_— X = 26COSZC¥ = 26'T

sina
x =13+ 13cos2a wereplace: x=13—-yx+y=13DC=x+y +4DC =17

15 - Example.In an equilateral ABCD trapezoid, the AC is perpendicular to the diagonal CD. If,
find.AD = 4|AB|? + |BC|? = 11 |AB|

Solution:  AE =22ED =232 42 = 11 5 ‘
2 2 . C
4—y2 4+y 4—vy x x
2 _ (7 =h2h2=—'—
* < 2 ) 2 2 .
16 —y?> (16—8y+y?) 32-8y

11—-y2=8-2yy?—-2y—-3=0
16— Example. Two circles with radii 9 and 4 try from the outside. Find the radius of the circle

that is trying to be their arcs and their total effort.

Solution:
16 —8r + 12+ x%> =16+ 8r +r?

81—18r+r?+ (12—x)> =81+ 18r + r?
2 =16r(12 — x)? = 361144 — 24x + 161 = 3671 )
/

xX° =
144 — 24x = 20736 — 6x = 57 [ /
36—5r _ (36— 5r)? T
X = X = — - T
6 36
— 2
2 =(36 57") — 16’)"
0

x? = 16rx —
362 — 3607 + 25r% = 167 - 36 '

25r2 — 360r + 1296 — 5761 = 0 o .
25r% — 9367 + 1296 = 0 < ol

D = 876096 — 129600 = 746496 = 8642 TN
936 + 864 N S

A X C 12-x B

4r

n2= 5o
= 361, = 1,44
x2+y?—-2x—4y< -1
17 - Example.{ 3x—2y+1>0 Calculate the area of the sphere formed by the set of
points (x y) satisfying the system of inequalities.
Solution: Substituting the given system of inequalities, we make it as follows.
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x—1)2+(y=2)><2
(2 —2x+1+y> —dy+4<—1+1+4 F=l) 4 (=2)
< 3x+1 The radius of

2y <3x+1 y<=
inequality 1 in the system gives the surface of a circle of radius 2, and inequality 2 gives us a

straight line that divides the circle into two equal parts and does not exceed the intersection. This
means that the area formed is a semicircle with radius 2. And his face,

R> 4rn
2727:2” ga teng.
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