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NGAN HANG CAU HOI ON TAP
MON TOAN CAO CAP
Cau 1:
Tim cac tiém can dwdi va tiém can trén ding trong R néu ching tén tai cta tap

X ={ 1n+( — Dn,ne N*}:{un,ne N’}
2 n

L&i giai

V&i moi p thuéc Nx

1 1 3
Uy, = 7 +2—p:>0< Uy, < Uy =7
.. 1 1 -1 -1 1 1
Ta co: U2p+1=W—m ?Szp_l_lﬁ UZPHSng
Lot
)
Suy ra v&i moi n thudéc NxN=*
ta co: -1 u < u, < u2=§
2 4
InfX=minX=-1/2, SupX=maxX=3/4

Céau 2

Cho A, B Ia hai tap khong réng clia R va bi chan trén

a: Chirng minh Sup(AUBAUB=Max(Sup(A),sup(B))

b: Goi A+B={xeR,3(a,b) e AB,x=a+b}, chirnhg minh rang Sup(A-B)=Sup(A)+Sup(B)
L&i giai

Ki hiéu: a = SupA, S = SupB, y = Max(«, )

Vay tap hop cac can trén cia Au B chinh la X ={x,x>a, x> f
Céau 3:

Hay tim tat ca cac anh xa f: C--->C sao cho

V&i moi z thube C,f(z)+zf(-z)=1+z

L&i giai

Néu ton tai f(-z)-zf(z)=1-z dung

suy ra 1+ z°) f(z) =1+ 7°

Ching t6 f(z)=1 néu z+i

Pat f(i)= a+ifeCa,feR= f(-)=1-i+ia—-pf

f.C--->C
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1
Kiémtra z >{a
1- f+i(a-1)

Cau 4:

V3-i

. a. :
Tinh 1+i
b.(L-i)(1- 33 +1)
L& giai

az=11,12, 2=1-i,2,=1-3i, z, =3 +i

Ta di tim mooddun va acgumen cla cac sb phirc nay
tgd, =-1
r=|z|=+1+1=+2,6 =arg z,
e e R b
314

1

Twong tw nhan dwoc r,=2,6, =%, r,=2,6, :%

Cau 5:

Chirng minh rang véi moi z thudc C thi

1eg>1
2
|1+ 22|<1
L&i giai:
|1+ 2z < 1
Gia slr ton tai z=x+iy thudc ¢ sao cho 2
|1+ z° <1

(x*+ y3)?+2(x* - y?) <0
X2+ y2+2x+%<0

Céau 6

Cho f,g : R-->R théa man moi x,y thuéc R,(f(x)-f(y))(g9(x)-g(y))=0

Chng minh rang it nhat mét trong hai ham sé |a hang sb

L&i giai:

Gia st a,b thudc R,f(a) khac f(b),ta s& chi ra g(x) la hang sb.trwdc hét co
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(1(2)- 1 (0)(a(a)-a ()0
(1(6)- 1 (0)(a(2)-9() =0
Trir tivng vé va dé y dén g(a)=g(b) suy ra
(f(a)-f(b))(9(a)-9(x))=0==>g(x)=g(a)

Cau 7.

Tim ham f(x) trén R sao cho x.f(x) + f(1-x)=x3+1,v&i moi x thudéc R

v&i moi x thuéc R {

Gia st ton tai f(x), thay x b&i 1-x vao hé thirc da cho:
(1-x).f(1-x)+f(x)=2-3x+3x>-x3

2 — 2 2
ra: (x*=x+Df(x)=(x"—x+1)

Suy ra:
Y = f(X)=(x*=x+1)
Kiém tra: f(x)=(x*—x+1)

Céu 8
Cho aeR\{L}, gidi phwong trinh log, x—log 2 X+log . X :%
L&i giai:
XeR]
1 1

Didu kién: Inx(— -~ 4 1 -3
Ina 2Ina 4Ilna” 4

<Inx=lhae x=a

Céau 9:
Gia phuwong trinh sau arcsin (tgx)=x
Loi giai:

VA T T
X¢E+kﬂ.’xe[_5'§)
Diéu kién:

T T
togxe[-1l]l=> xe| ——,—
ISP Y]

arcsin(tgx)=arcsin(sinx)

==>tgx=sinx

==.sinx(1-(1/cosx))=0
sinx=0

{ =>x=kr,keZ
cosx=1

Vi krz ¢ {%%} nén phwong trinh vé nghiém

Cau 10:
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Tinh lim ‘2X+ —3
X—)4 lx+ "
Loi giai:

V2x+1-3  2(x-4)(Wx—2++2) 2242 2\/—
x+2-2 (x-4)(/2x+1+3) 2.3

Cau 11:

Tinh lim cosx—;:osBx
x—0 X
Loi giai:
cosx—cos3x  (cosx—1)+ (1—cos3x)
x? x?
1sin25 smZﬁ
17 2,97 2
2 (Xy2 23X
ORI C
Cau 12:
X2 1
Tinh Ilm( X~ 1) ,lim(2+ sinx)
x—0 X +1 x—0
L&i giai:
N 1+ x2 ) =2 x?
(X_ljx ( 2 j[‘zj[xﬂ] P
2 =|1- 2 e
X +1 1+ X
Cau 13
o X x—1 . XP+x+1
Tim lim 5 , 5
X202 X°—2 x20  X° 42
L&i giai:
X +x-1 .. X2 1
x>0 2 X° -2 x—0 2 X 2
2 2
lim =2 i X im0
X—>00 X +2 X—o X x>0 X
Cau 14

Cho f thuéc R kha vi tai a thuéc X, hay tim
f(a+ h*)—f(a+h)

lim

X—0 h

Lo giai

f(a+ h?)—f(a+h)
h
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_pfa+ h’)-f(a) fa+h)-f(a)
B h? h

—>-f'(a)
Cau 15

Hay tinh dao ham tai 0 cGa cac ham sb sau (néu co)

X’ sin 1
f.(x) = X

0

1
f,(x)= x3

Loi giai:

.1
h?sin =
AORRAC T
h h
Cau 16
Chirng té rang f thudc R cho béi biéu thire dwdi day khong kha vi tai moi x thudc R

£ (x) = x+1,xeQ
()= 3-x,xeR/Q

L&i giai:

Nhan thay tap Q va R/Q déu tri mat lay x thudc R

xIerxl0 f(x)= X0+1’XIL"X‘O f(x)=3-x,
o s

Vay ham khéng kha vi tai x khac 1

Xét 1+h thubc Q....

Xét 1+h thuéc R\ Q

vay khéng ton tai f(1)

Cau 17

Tinh dao ham clta ham sé

{y =t —arctgt
x=In(l+ t?)

Loi giai:

dy _d(t—arctgt) t

dx din(l+t?) 2

Cau 18

Tinh dao ham c4p 100 ctia ham s f(x)=xsinx
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Lo gidi
Ap dung cong thic Leibnitz

£10(x) = Z Cio ( 2) (sinx)**™

=x2sTn-200x.cosx-9900sinx
Cau 19
Cho f: (-1,1)-->R

2X+3

f(x)= <272
®) (x—1)2(x+1)

Hay tinh: f"(x)

Loi giai:

Phan tich f(x) thanh cac phan thac téi gian
9 1 11 11

f(x)= 5= +=
2 (x -1 4'x-1 4 x+1
() 5 (D10 ! 1. gy (M)
=20~ 1)'(x—1)2+" i )( — > i 1)'(x+1)"
Cau 20
f(x), >0
Cho f,g thuéc C"2 trén R va h(x)= { (). 90> 3
f(x)+(9(x) 9(x) <0

ching minh h thuéc C"2 trén R
L&i giai:
0,t>0

Dé dang nhan duwoc o(t) =
g nhé oC o(t) {t3,t<0

thuéc I&p C*2 trén R ==>@@ thudc C"2 trén R==>h=f+@¢@ thuéc C*2 trén R
Céau 21

1 1
Cho f: [0,1]-->[0,1],f lién tuc khac 0 va j f (x)dx =j f2(x)dx
0 0
Chang minh f=1
Loi giai:
1 1 1 i
Xét j f(1- f)dx = j fox — j f 2dx = 0 theo gia thiét f(1-f)>=0 va f(1-f) lién tuc [0,1]==>f(1-f)=0
0 0 0
v&i moi x thuéc [0,1],vi f khac 0 suy ra

f=1 v&i moi x thudc [0,1]
Céau 22
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Tinh lim [ -3
X—>-+0 d (|nt)

Loi giai:
Voi x dwong kha lon sé cé (Inx)* < (In x?)?

X? —X

MJ (02~ (Inx)?

— +00
Xt
lim
xa+ooJ- (|nt)
Cau 23
1 1
Cho f: [0,1]-->[0,1],f lién tuc khac 0 va [ f (x)dx =[ f(x)dx
0 0
Chirng minh f=1
Lo giai
1 1 1
Xét [ f(1-f)dx=[ fdx—[ f?dx=0
0 0 0
theo gia thiét f(1-f)>=0 va f(1-f) lién tuc [0,1]==>f(1-f)=0 v&i moi x thudc [0,1],vi f khac 0 suy

ra

f=1 v&i moi x thubc [0,1]

Cau 24

Tinh lim iz
X—>+0 ? (|nt)

L&i giai

Voi x dwong kha 1&n sé cé (Inx)* < (In x*)?

X® =X

I (n0Z ~ (@)

2

lim j o
X—>+30 (|nt)
Cau 25:

Xét sy héi tu va phan ki cla cac tich phan sau:
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=1 ==> tich phan suy réng phan ki

L '%J=l=:> tich phan suy réng héi tu

21+ X2
Cau 26
Xét sw hdi tu clia tich phan suy réng sau:

J‘ COSCZX x.aeR ke R
Loi giai
|COSOKX |Slﬁ~ %,X—)OO

Hoi tu tuyét ddi

Xét sy ton tai cha tich phan suy réng sau :

-1[ dx
1- X2

.T dx
Loi giéi

Ham dwéi dau tich phan c6 cuc diém la +1

¢ dx
_Il _IJl % I\/1

- x?

=arcsina— lim arcsin x +limarcsin x —arcsina =3,14
X—>—00 X—>0

Cau 28

Xét sy hdi tu cla cac tich phan suy roéng sau
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j- dx

2 (1= X3)(1- k% x2)
[dx
In x

Jk|<1

0
a. Ham dwai dau tich phan c6 mét cuc diém x=1,la VCL cép 1/2 so v&i VCL %tai
—X
x=1.Vay tich phéan suy réng héi tu

b. I lim — = 0vay ham 1/Inx cé cuc diém tai x=1
Inx x> o' In X

( 1.1 ) 1 (v&i x=1),tich phan suy réng phan ki

Inx x-1

Cau 29

Xét sy héi tu ctia chudi cap sb nhan véi cdng bdi q

> aga=0

k=0

Lo gidi
a q -1

Tinhtongriengte n; S =< q-1,q=1
na,q=1

P - a
Néu |g|<1 thi lim S, = —
n—oo 1_q

Néu |g|>1 thi Sn khéng héi tu
Vay chudi cap sb nhan héi tu khi va chi khi |q]<1

Cau 30:
Xét sw hdi tu ciia chudi Zlni
~ n+l1

Loi giai
s, _Zln—= link~Ink +1)]

=In1-In2+In2-In3+...+Inn-In(n+1)=-In(n+1)

lim=-limin(n+1) = —o

n—oo N—so0

Vay chudi phan ki
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