PAP AN PE CHINH THUC
TRUONG PAI HOC BACH KHOA HA NOI
PFIEV CHUONG TRINH PAO TAO KY SU CHAT LUONG CAO

DAP AN MON THI: TOAN (PHAN NGANH CLC 2020)

I. Phin Pai sb:

Céu 1 (3 Piém):

1.

a) Giasir A 1a mot gia tri riéng (c6 thé phirc) ciia 4 va X 1a véc to riéng tirong tmg. Ta c6
A X P=< AX,X >=< AX, X >=< X,AX >=< X)X >=X | X |’ vy
A = X dodd \ lasb thue. 0.5 d)

b) ViA4 lamatran d6i xtmg thuc nén theo dinh 1y co ban ton tai ma tran truc giao thyuc
sao cho ‘QAQ = diag(A\, Ny, -, A, ). Do dd, A = Qdiag( A\, Ay, -+, A, ) 2. Lai 6,

Tr(A) = Tr(Qdiag(M, Ny, . A,) 1) = Tr(*QQ diag(\, Ay, -+, )

= Tr(diag(M, Ay, A,)) = Z/\k.Tuong tu,

k=1
Tr(A™) = Tr(diag\7 ', A0, A Z,\—l Do d6,
k=1
Tr(A) Tr(A Z/\ Z)\ : Z)\I/ o /2| = n? theo bdt Cauchy-Schwarz.
k=1 k=1
(0.5d)
2. Theo trén A = Qdiag(A\,\y,++, ) ), do do6
f(A) = f(Qdiag(A, Ny, A,) Q) = Qf(diag(N, Ay, A,)) Q2
= O, (diag(\, y,-+,0,)) Q= Qdiag(f(N), F(Ny), -+, f(A,) Q2
Vay, tit ca cac gia tri riéng ctia f(A) 1a F(), F(Ny), -+, F(N,)- (0.5d)
3
+)Gidtririéng A\, = A\, = —3; Ay = 15. : (0,5a)
-1] [-1 1
+) KGCR(4, -3)=Vect(| 1 |;| 0 |); KGCR(4, 15)=Vect(|1|); (0.5d)
0 1
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+) Truc giao hda Gram-Schmidt cho ta {2 =

> S-&L
SeslLsl
o I [

voi'QAQ = diag(—3;—3;15). (0.5d)

IL. Phan Giai tich:

Céu 2 (1 Piém):

1. ﬁ(0,0,0):1imf(t’0’0)_f(O’O’O):tt
@€

1
an —— — ( khiz— 0 (do dinh ly

t—0 t \/;-2—
kep); Tuong tu Qi((), 0,0) = 0 va @t—(O, 0,0} =0. (0.254d)
oy 0z
Ta kiém tra: véi t=\/h12 + h22 4 hg H
Fh oy hy) — £(0,0,0) = 2L (0,0,00, — 2L (0,0,00m, — % (0,0,0)h,
I oz dy 0z
im
t—0 i
2
o Bk Tl : — 0 khi (1, h2, h3) = (0, 0, 0)

— n
Jh2+h2+h2 R4 n?
(h'l +h’2 +h3)2

(boi vi < 3\h2 + B2 + h2 — 0 khi (1, bz, h3) > (0, 0, 0)).
Jh2 + b2 + 2
Do d6, f kha vi tai (0, 0, 0) va d, 0,0 /= 0. (0.25 @)
e . Of 1 z =54 : 5 =
2. Véi z # 0 taco —(z,0,0) = 2z tan — — ——cos™° —. Pai lugng ndy khong
Ox lz| |z| lz| .
A A . & 1 \ 8f . A
tien dén 0 khi x — 0 (chang han, chon x, = ——, thi ——(z,,,0,0) — -1 khi n — ). Vay
2nm oz
g—fkh(‘)ng lién tuc tai (0, 0, 0). Do d6, / khong thudc 16p C! trén R3. 0.5 d)
x

Ciu 3 (2 Piém):

z° + Tzed = X
1. Ta chimg minh ¢ 1a song anh: p(z,y) = (X,Y) < A :

y—z* =

Trang 2/ 4



Thé y = x*+Y vao phuong trinh du ta c6 z° + 7ze® Y = X .Hamsb
h(z) = 2° + Tze™ Y — X don diéu tang ngat (vi #’(x) > 0) va bién thién tir -oo dén +oo,
nén A(x) la song anh R vao R, tir d6 ¢ song anh. 0.5ad)

D& thdy ¢ thudc 16p C' trén R? | lai ¢6

521 + Te¥ TxeY
det(J o (x,)) = 4g? o> 5 5z + 7e¥ + 28z%e? > 0 voimei (x,)) € R2.
Vay, ¢lamdt C'-vi phoi tir R? 1én R?. 0.5 a)
2 Péi sang toa dd cAu z = rcosfcosy; y = rcosfsing; 2 = rsinb, tacd
o /2 t
Fit)= [dp f cosfdf f Fr?yrldr. _ (0.5 d)
0~ 0
t
= 4n [ f(r*)rdr . Do do, F'(t) = 4ntf(t?). 0.5 d)
0
CAu 4 (2 Piém):

1. Dung D’Alembert, xét tai hai ddumut x=3 & x=-3 chomiénhditula (=3,3).

(0,5d)
Chia 1am hai chudi
SEE Sy ke
n=1 3 n n=l1 n=1 1
ot i i X=E (sl
(1-X) 3
3x
= e + In3—In(3 = x). ¥x€(-3,3)
(3-x)
2 ¥y, =C +C,e’ (0,5d)
2x
¥, =Kx+(Kx+K)e* =K =K, =K, =1 S

=y=C+Ce* +(x+1)e’ +x.
IIL. Phan Xéc suat:
CAu 5: (2 Piém):
8 A,4.A4 : “léy dugc bong do6 tir hop L IL 11, A4, 4,, 4, doc lap v61 nhau,
P(4)=0,8; P(4,)=0,7; P(4)=0,6.
Goi B: « 1iy duogc 3 bong c6 ding 1 bong dén mau do™.
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P(B) = P(A.Ay.Ay) + P(A. 4y As) + P(4,. 4, 4;)
= P(A4,).P(A4,).P(4)+ P(A).P(4,).P(4)+ P(4).P(4,).P(4;) 0.5a)
=0,8.0,3.0,4+0,7.0,2.0,4+0,6.0,2.0,3=0,188
b. Goi C: “Hai bong dén iy ra & hop II va III khac mau nhau”.

Do viéc lay bong dén & 3 hop 1a doc 1ap voi nhau, nén ta chi can tinh xac suét
o ’

P(C) = P(4y.Ay) + P(4,.4) = P(4).P(4) + P(4,).P(4;)
=0,7.0,4+0,3.0,6 =0,46
c. Xe{0;1;2;3}

P(X =0)= P(4,.4,.4;) = P(4).P(4).P(4;) = 0,024

P(X =1)=P(B)=0,188

P(X =2) = P(A .4y A) + P(4.4,.4,) + P(4,.4,.4;)
=0,8.0,7.0,4+0,8.0,3.0,6 +0,2.0,7.0,6 = 0,452

P(X =3) = P(A4.4,.4,) = P(4).P(4,).P(4;) = 0,336

(0.5 d)

X=x 0 1 2 3 0.5d)

P(X=x) | 0,024 | 0,188 | 0,452 | 0,336 3

d LX)=3 PO=hnell
E(XY)=Y PP =i)=502
V(X)=EX*)-[EX)] =5,02-2,1>=0,61. (0.5 d)
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