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midterm exam questions for the course "Mathematical analysis"
Theoretical Questions

Elements of set theory. Numerical sets. The set of real numbers (operations
sets). DnemenmbL MeOPUU MHOIHCECTNE.

yucen (onepayuu  Hao

L
on sets and their properties, boundedness of numerical

Yucnoevle  MHodcecmsd.  Muodcecmeo OeticmeumebHblX

MHOMHCECMBAMY U UX C601ICMBA; 02PAHUYEHHOCHb HUCTIOBbIX MHOICECTE)
2. Neighborhood of a point. Numerical sequences. Convergent sequences,
operations on sequences, and the principle of convergence. OxpecmHocmb  MOYKU.

Yucnoswie nociedosamensrocmu. Cxoosuuecs nocnedogameibHOCmu U onepayuu HAO HUMU;

NPUHYUN CXOOUMOCTU.

3. Functions of a single variable and their properties (domain and range of
functions, periodicity, parity, oddness, the class of elementary functions). @yuKyuu 00HOU
nepemMeHHOU U Ux ceoticmea (obracme onpedenenus u o6nacme 3HaAueHutl, nepuooOUtHoOCMy,

YEmHOCHb, 4 MAKJHCe KNACC d1eMEHMAPHBIX pynryuii)
4. Limit of a function (limit points, properties of functions with limits). [Ipeden

i, umerouux npeoer)
perties (types of discontinuities, local and
¢ ceoticmeéa (munvi mouex paspeléa,

@ymryuu. (npedenbHas moixa, ceoticmea QynKyu
3. Continuity of a function and its pro

global properties). Henpepwi8Hocmb Gynkyuu U e

JoKaIbHbLE U 2100anbHbIE ceoiicmaa)
6. Derivative and differential of a single-variable function (rules for calculating
derivatives, approximation formula, higher-order derivatives, and differentials). IIpousoonas
UCTeHUs RPOU3BOOHbLY, PopMmynad

u Ougpepenyuan Gynkyuu 0010l nepemennotl (npasuia 6ol
x gbiyucaenUil, npou3gooHble U Ougdepenyuansl EbICULUX nopsoKoe)
culus. OcHosHble meopembl

0151 NPUOTUNHCENHDL
damental theorems of differential cal

7. Fun
Oughpepenyuanbio20 UCHUCIEHUA
8. Applications of derivatives. Comprehensive analysis of functions using
Tlonnwiii ananus @ynkyuu ¢ UCNONb306AHUEM

derivatives. IIpumenenus NpouU3BOOHOMU.
npou3600HOU.
9. Indefinite integral and nding it. IIpumenenus

npou3600uoﬁ. TTonnwiti ananus GyHKyuu ¢ UCNONbL306AHUEM NPOU3
10. Integration of rational and irrational functions.

payUOHAIBHbIX U UpPAYUOHANBHBIX PYHKYUI

simple methods for fi
600HOU.

Humezpuposanue
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Practical questions \\//

(Student is required to demonstrate practical skills by solving problems to apply theoreticy)
knowledge.)
Prove the following equations (Jloxaxure cieyronue paBeHcTBA.)

1. AX(B\C)=(A*B)\(AxC)

2. (AUB)XC = (AXC)U(BxC)

3. AX(BNC) = (AXB)N(AXC)

4. (ANB)X(CND) = (AXC)N(BXD)
3. ACB = AxCcBxC

6. (AXB)UBXA)=CxC = A=B=C
7.ANB = AUB

Fi e g :
ind the upper and lower limits of the given sequences. (Haiioume eepxnuii u nudcHuil
npeoenst OaHHbIx nocedosamenvrocmer,)
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Determine the domain and range of the given function y=f(x). (Haiinure o6nacts
onpejeneHus U obnacTb 3HaYeHUH JaHHOH dyHkun y=f(x).)
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\v

ly=(x-2) 1+x
1-x

2y= m

3y=Ig(x’-4)
4y= W
5. =Jcosx

6.y = Ig(sian
X
1y= J;

SINTX

. 2x
8.y =arcsin—
I+x
9.y = arccos(2sinx)

Calculate the limit. (Boryuciume npeden.)

1

1. ling(\/1+x -x)*
sl

2. lim(1 +3x)sin’ s

3. lin’}(l + ctgx)®

x5
2

1
4. lim(cos x)*
x—0

5. lim”(sin x)“*'z"

x=
2

celx

6. ling(cos 6x)

7. ling(ln(e +x))

1
x =
8. lim[xe “J
o\ xr* +1
1

y L
9. lim(cos x + arclgzx)amk B
x-0

Calculate the limit, (BerauciuTe npener.)

,3f1+f‘——4"1+é
X X
5

l. lim————————

- 1—,sf1--
X
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2. lim(Vx? =1 =x? +1)

3 li_',]l(\/x4 +2x7 =1 —x* = 2¢? -1)
4. lim(Vax' +13x7 _7 — 247

5 m@ 4327 ax - 30 1 4)
6. lim(Vx* + 27 x* 11 -21")

7. imxt 445 4 )

n

8. E_Q}U;_l,n,keN

9. limY2+x—Ya-x

xﬁ()*,ne N,a>0
Find the derivative of the function. (Haityure NIPOM3BOAHYIO QYHKIKH)
1.y=\/x+3\/x+“\/x
2.y=5xcosx

3.y=(x+gx

4.y =x?arctgx + 2

5.y =2%Injx|

6.y =e*log. x

7.y=log2xInx logs x
8.y=log,2

9.y =log, 2x

Find the derivative of the following functions at the given point: (Haiioume npouseoonyio
credylowux gynkyuii 8 ykazannoii moyxe)

1. y=x%,x,=0,

2. y=2sin3x,x, =%
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3y=14In2xx, =1
n
4 y=x4 Clgxx, =—

4 x—x"
‘.:_-—"Axr.:l
T lex4n’

r}:(‘b 1
6‘ .‘.:2 ,Qxh:—
n

4

7. v = 3c0s 2x = y/1-sin 2x(sin x + cos x). X, o
8. _\'=log,(r-—-12-)’+lng,J4x’-4x4l.x, =0

2
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