PE CHINH THUC
TRUONG PAI HOC BACH KHOA HA NOI
CHU'ONG TRINH DAO TAO KY SU CHAT LUQNG CAO

-

DE THI PHAN NGANH NAM 2020

MON THI: TOAN
Thoi gian: 180 phut

L. Phén Dai s6:
Caul (3 Biém): Cho 4 14 ma trin d6i xtmg thuc cdp n (tic 14 A € S.(R)), voinla sb
nguyén duong cho trudec.
1. Chimg minh rang:
a) TAt ca céc gid tri riéng ciia A déu 1a s thyc. ' "
b) Néu tht ca céc gid tri riéng ciia 4 du 14 céc sb duong thi Tr(A)Tr(A™1) > n2.
(Trong d6 Tr (4) 14 tdng céc phén tir trén dudng chéo chinh cta 4).
2. Cho da thirc £ véi hé sb thuc va gia sir ring MiAgyeoy A, 14 tAt ca cAc gié trj riéng cia
A. Chimg minh riing, tAt ca cdc gié tri riéng cua f(A) 1a FO0), F(Ag)s -+ F(N,)-

366 :
3. Chocuthé A =|6 3 6/, hdy thu gon 4 vé dang dudng chéo bang phuong phap
6 6 3

truee giao (chéo hoa truc giao).

IL Phin Giai tich: | %
CAu 2 (1 Piém): Cho hamsé f : R®* — R x4c dinh b
| 1
(z + y + 2)* tan khi (z,9,2) # (0,0,0)
f(z,y,2) = \/:1:2+y2+z2
0 : khi (z,v,2) = (0,0,0).

1. Tinh cac dao ham riéng cua f tai (0, 0, 0) va chimg minh ring f kha vi tai (0, 0, 0).
2. Chimg minh ring f khéng thugc l6p C' trén R®.
Cau 3 (2 Piém):
1. Choénhxa ¢ : R2 — R? xacdinh boi ¢(z,y) = (z° + Tze¥,y — 2*) voi moi
(z,y) € R2. Chimg minh ring, ¢ 12 mot C'-vi phdi tir R? 1én R2.

-
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2. Chohamsbliéntuc f : R, — R vahimsé F : R — R théa man déng thirc:

Fl) = fff f(z? + y? + 2%)dadydz. Ching minh ting F'(t) = 4mt?f(t?).

z? +y2 +22 5t2

Cau 4 (2 Piém):

'

FA A S 2 5 R 1 L (n2+1)x"
Tim mién hdi tu va tinh tong ctia chuéi ham so E e oy
n

n=1

2. Giai phuong trinh vi phan sau: y” -y = (2x +5)e* —1.

IIL. Phin Xic suét:

Cau5(2 Diém): C6 ba hop I, 11, III dung béng dén. Hop I ¢6 8 béng dén mau do, 2 béng
la mau xanh; hp I c6 7 béng dén mau d9, 3 bong dén mau xanh; hop I1I ¢6 6 béng dén mau
d6, 4 bong dén mau xanh. L4y ngdu nhién tir m3i hdp ra mot béng dén.

a.
b.

Tinh xéc suét trong 3 bong ldy ra c6 diing 1 bong dén mau do.

Tinh x4c suét d& béng dén l4y ra tir hop II va hop III khac mau nhau, biét ring bong
dén 14y ra tir hop I 1a mau do. :

Lap bang phan phéi x4c suét cho bién ngiu nhién X chi s6 bong dén db c6 trong 3
béng l4y ra.

Tinh ky vong va phuong sai cua X.
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