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Addition and Subtraction

2+4+3+5+7 12+ 25+ 28 + 35

1.25+0.54+0.2 12 — 25 + 41 — 35 4 28

10—-7—4 105 + 93 + 95 + 1107
34 235

+ 123 - 9B

2 — (14 + 136) + 31 — (215 — 24 — 27)

Multiplication and Division

3.7 3 * 100
2% 15 0.5-25
100 = 20 4.5:1.5
2-4-5-25 225 :25:5

0+ (8-T—6+5-4)—3-(2+1)
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Fractions and Mixed numbers

3737373 =3 3
1 3 3 3 2 3
2= 4 3° Y. S
2+ 4 2 4 5 z!

3 5 2.8 11 2 8 14

RO 7+

(4+6+3) 9 4 +7 5+ 15

Complex fractions

1 1 1 1
1 1 17 5!
173 (1-1) - -(1-3)
1
s 3+ (1:3)
1 3

o 1 1
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More complex arithmetic operations

—16 — (—4) + 23 —5 % (—4) + 24 + (—4)
5 I 3

3 1 1 1 9 13 I 1
TAPR R 177G

31 — [11 — (=4 — 5+ 10) — 4]
—3.15- 2.04 + (—18.6) x 0.35 + 49 x 2.02
—7.35 + 4.54 — 4.86 + 3.46

0.47 — 2.6 - (5.17 — 0.3707 + 0.044)

I _3 L 2 1
3—Hh—=—7=-2—)—=3375-1- -3
(4 13 3 11) 9

=] =

0.21 7.1 3, 29
0.75—0.6_6'(E+§+E)
@.(Q_E)

65 \2 7
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Absolute values

| =4+ 5] = [=3 114 = 2] = 4] + 2|

Exponentiation and Roots

(—=7)? 103 - 107 V16 +3
4
(—5)3 5 :5%:5 25
| V15 /3
(2)2 3. (5)13
3 V28 1 /2
7 1 7 7 L
(5abc)? S TURE NG
-1 ()7 (2.5)" + 27
V-1 (—0.4)72 — ()7

\/Z/E.\/g 22 _ 4. x—2
5V 27 2 T+ 2

va—3-vVa+3 va?-9
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Linear equations

237_:U 33—2_3.1'—3

3 4 2 3
Tr — 2 :1:—3_33—4 t—5_3
4 5 5 2
(x—3):5=2:8 3—2z):3=(5—3x):4

3720 +348-7T=365(x+7) 2w+4-(14—2)+20 =60
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Linear equations with restrictions

T+ 3

—1=0
T+ 2

1 N 1 B 1
r—1 zx+4+1 —z+1

1
=2
20 —2—x+3—x—1
:L"—5.£C—|—2_
r—2 r+3
2 2 5)

4 —
xr x2—x 3xr—3

Linear equations with parameters

Choose for which variable you want to solve the equation

3a +or =2
—4dy=7-2x
—2x = =p
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Linear equations with absolute values

lz]+3=5 lz—4| =9

|z +2| = -7 |z + 1| =0

3z — 5| = |22 + 1] lz+ 1|+ |z +2]=5
|z —1] —2|=1 |22 + 3] — 4| =1

Systems of linear equations

y=2x+1 3r =12
y =4x — 2 dr — by =6
3r —y =21 20 — 3y =14
20 +y=4 dr + dy = 18
4,6 _
E+§_O 2+ 2xy+yP—1=0
%—32—22 2t —y+5=0
(
r+y+z=06

\204+y—z2z=1
\3x—y+z:4
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Trigonometric equations

sin(z) = cos(x)

sin?(z) — 3sin(z) +2 = 0

sin(z) cos(2x) + cos(x) sin(2z) =

]S

tan(x) = ?

cos(3a — 1) - tan(3z — %) —0
sin(2(z + 45°)) = 1
mm@*mmg—xy:o
2tan’(z) = tan(z)

Irrrational equations

V=9
Vir—1=+V2xr+4

T — 2

3+

\/2I+\/3$+1=2

_8-
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VI —1 | 1
r—1 Vo+1

Vi3tr—1—+vVz+1=V22zr+1—vV2u2x—1
VIlz+3—V2—2=vV92+7—+Vx —2

Inequalities

r+3<0

2

> ()
r—+3

7:1:+1>2
doe — 3 —

2 —r—2<0

2 —2r—3>0

2 1
<

r+3 x—3

1 1 1
=0

Vi—zVitzr JVi—z

20+ 5 > T —

20—1 _ 3a+1
3 1

r+5 >0
204+ 6

1+ 22> 37

3+95

T
<l—-5

(22 —3)(3x +5) >0

2 _
x 43:—1—3>
2 —3x+2

0
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Irrational inequalities

\/233+\/3:L’+1:2

V1—-2x<vV4—2x
Tr—>5H >0
z+1

\/ﬁgﬂ

Var2 122 +1— Vo — 1> 0
V6 +6 > V32 +3

Exponential and logarithmic inequalities

S%x—?) < 8—7x

log% (x—1)>1

3% 4 3%+t >

O =~

3 —2x
T

log%( ) <0

37 1
— <0
-1 3+1~

- 10 -
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logy (%) -logy (10x) > logy (ﬁ)

1
813—$< - 5xr—06
5

r+5 >0
20 4+06

25" < 65"
Absolute values inequalities

lz+1] >0 lz — 4] <9
z =2z -5 <0 @+ 1)+ ]z +2] > 5
lz| — |1 — 22| < —0.5

@ — 22— 0.5]| > |z — |22 — |

e —1]—2| > 1

-11 -
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Quadratic equations

2?2 —4=0 (x —2)? =25

5x? + 48z = 0 1622 + 402 + 25 = 400

2’ —3x—4=0 2?2+ —30=0
(x+1)(x—=3)=0 2/2 — /8 =0

v+ 30 +2=0 (k—7*—=13(k—=7)?4+36=0

Exponential and logarithmic equations

- _ 100 __
logyx = —2 e = 0.5
3395—4 — 92x—3 253&—1 . 22x+1 —8=0
logg (3" —8) =2 —=x e§i4:3

gr _ 37+l — ¢y 2x2+4x+5 — 9

-12 -
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Factorization and Algebraic fractions

a? — b2 412 — 9
4a? — 12xy + 9y? P’ — ¢
8 + 36y + 54y? + 2743 ot — 223 + 22 — 1
a? — 4 a’® + ab
20 — 4 ab + b2
a’ +4a +4 (a — b)?

a?—4 a? —b?
322+ 11z +6 a® — ab?

r+3 a3b — a?b?

20 242 2 +4r+4 5
r+2 x+1 r—3 3r + 6

_ a+b a—b

Ll B o~ ah bt
2 —36 22+ 6x

a2+b2 1
20 — 6 x e

+
24+6x 6—zx

a’(a+1)—2ala+1)+a+1

a’b(ab + b*) — ab*(a* — ab)

a2—4. a—+ 2
2 +y+1)—(z+y+1°—1 442 2414

- 13-
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2 x’+ 2
r+2 x+1

Logarithmic and exponential functions

log, 3
logg 36
logy 2 25
logg 0.25

log 0.0001

2logs V5 +3 log, 8

log; 8 - logg 9

3[09925

510g5 10

(l)—2—log9 25

3

logs 2 + logy 2.5

3logs v/3 — 2logy /2

14 -
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Trigonometry
sin(30°) tan(45°) csc(90°)
sin (%) cos(2F) arcsin(—3)
cos(100°) cos(40°) + sin(100°) sin(40°)
sin(L2) + sin(32) sin?(1) + cos?(1)
2 tan(a) cot?(a) — 1
1 — tan?(a) 2 cot(a)

3tan(t) — tan3(t) 3 cot(t) — cot3(t)

1 — 3tan?(t) 1 — 3cot?(t)

-15-
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Derivation and integration

—(z - In(22))

i((x2 —2x 4 2)e”)

dx
/ 2z dx

/(2x3 — 42?)dx

d
- (cos(0))

d
%(33:3 — 22 + 31 — 1)

d (V2 - sin(3z))

dx

d(1 (1+x2)>
—(In

dx 1 — 22

/ sin2x dx

/1 (2 In(a))ds

3
2

d

/2(1+22) ‘

- 16 -



