CAU HOI VA BAI TAP ON TAP KY THUAT CHIEU SANG

LY THUYET

Cau 1:
Khai niém k¥ thuat chiéu sang? Trinh bay cac khai niém co ban cua k¥ thuit chiéu sang.
Cau 2:

Trinh bay c4c dai lugng co ban cua k§y thuat chiéu sang

BAI TAP
Bai 1:
Khi mat trdi & vi tri anh sdng chiéu thiang goc voi bé mit trai dat tai diém dang xét, nguoi
ta do dugc do roi cua buc xa dnh sang mat troi trén bé mat trai dat luc d6 1A E = 116.10° Ix.
Cho biét: - Ban kinh mat troi wéce tinh 1a: Ryt = 695.10° Km,
- Ban kinh trai dét 1a: rzp = 6300 Km,
- Khoéng cach udc luong tir mat troi dén trai dat 1a: d =155.10° Km.

a). Xac dinh quang thong ciia birc xa tir mat troi dén trai dat.

b). X4c dinh cudong d) ctia 4nh sang tir mat troi.

¢). Xac dinh dg choéi ctiia anh sdng mat tro1 dugc quan sat tur trai dat.
Bai 2:
Mot dén tron, kich thudc nho co thong sb dién ap va cong suit 1a 220 V, 100 W, phét
quang déu theo moi hudng véi quang thong 2540 Im, dugc treo tai vi tri O ¢6 dd cao 1,5 m
tinh ttr bé mat lam viéc.

a). Xac dinh do roi tai mdt diém A trén bé mat 1am viéc théng gbc voi diém O treo dén.

b). Xac dinh dd roi tai mdt diém B trén bé mat lam viéc va cach A mét khoang 0,7 m

theo phuong ngang.

¢). Tinh do chéi trén trang giéy c6 hé sb phan xa anh sang la 75%, dat tai B cia mat lam

viéc.

d). Gia sir dit bong dén néi trén vao mot qua cau thiy tinh md dudng kinh 0,3 m, c6 hé

s0 khuc xa anh sang la 85%. Hay tinh d¢ choi ciia h¢ qua cau — bong den.

Bai 3:
Mot bong huynh quang chiéu dai AB bang 1,2 m, cong suat 40 W, 6 hiéu suat phat quang
chuan 7 = 50 Im/W, duoc treo & d0 cao 1,6 m tinh tir bé mat lam viéc. Chon M, N 1a 2

diém trén bé mat lam viéc, v6i M thing géc voi ddu A cua dén, N cach M mot khoang
bang 1,4 m theo phuong ngang.

Hay xac dinh d0 roi tai cac diém M va N trong 2 trudng hop:



a). Phuong AB ctia dén dugc treo ngang, song song véi bé mat lam viéc.

b). Phuong AB cia dén tao voi phuong ngang ctia bé mit lam viéc mot goc 30°.



DAP AN
Pap an cau 1:
Ky thudt chiéu sang: La khoa hoc nghién ciru vé sy hinh thanh, phan b va lan truyén
trong khong gian cua cdc birc xa dién tir trong ddai quang pho cung véi viée nghién cuiu
cac phuong thirc kiém soat va ung dung cuia chiung trong phuc vu hoat dong song con
nguoi.
Céc khai niém co ban cua k§ thuét chiéu sang bao gom:
1). Nguén sdng:
La dbi twong c6 kha nang phat ra nhirng chum birc xa dién tir phdn ky trong ving kha kién
— Nguon sdng diém: Bic xa phét ra tap trung tir mot diém
— Nguon sdng dwong: Birc xa phét ra trai dai theo mot dudng thang

— Nguon sdng so cap: La ngudn sang c6 kha ning bién doi cac dang ning luong khac
thanh cac burc xa anh sang trong vung kha kién

— Nguén sang thir cdp: La ngudn sang c6 kha ning phat trd lai anh sang toi, sau khi nhan
anh sang nay, gitr lai mdt phan do hién tugng hap thu hodc xuyén thau va lam doi huéng
truyén di do hién tugng phéan xa hay khuc xa.

2). Quang pho:

Quang pho hay con goi 1a Phé dnh sdng 1a tp hop cac birc xa dién tir c6 tan sb khac nhau
dugc sap x€p theo chiéu dai budc song.

Céc giai tan cla cac birc xa dién tir ing véi bude song A nhu sau:
+1=0,01 A°=0,01.10""m: Tia (Tia Gamma)
+0,00 A°< A <100 A° : Ving tia X (Tia Roentgen)
+100 A°< 1 <0,38 um: Ving anh séng tir ngoai

+0,38 um < A <0,78 pum: Anh sang kha kién (anh sang mat ngudi nhin thay)

+0,78um<A<lmm : Vung anh sang hong ngoai
+1lmm<A<lm : Séng vi ba (buc xa vi song)
+1m<A<10m : Song vo tuyén (radio) bude song ngin
+10m<A<3Km ; Séng vo tuyén (radio) budc song trung binh
+3Km< A ; S6ng vo tuyén (radio) budc song dai

3). Anh sdng kha kién:

La nhiing birc xa dién tir c6 budc song trong khoang tir 0,38 wm dén 0,78 nm (hay trong
khoang tir 380 nm dén 780 nm) ma mat ngudi binh thudng c6 thé nhin thay duoc.

4). Mau va sdc dnh sdng:



La mot dang thudc tinh ciia birc xa dién tir trong ving anh sang kha kién dugc co quan thi
gidc con ngudi (va phan 16n cac loai dong vat) cam thy lai, n6 phu thuc vao cau thanh
ctia phd anh sang phat ra va dugc mat nguoi phén tich theo timg dai ctia phd tng véi timg
do dai khoang bude song nhu sau:

Tim: ung véi bude song A tir 0,380 - 0,442 um
Cham: ung voi budce song A tir 0,442 - 0,465 um
Xanh duong: trmg voi budce song A tir 0,465 - 0,490 um
Xanh lyc:  ung voi budce song A tir 0,490 - 0,570 um

Vang: ung véi bude song A tir 0,570 - 0,593 um
Cam: ung voi bude song A tr 0,593 - 0,632 «m
Do: ung voi budc song A tir 0,632 - 0,780 um

Mau va Sdc anh sang c6 tinh khong dong nhit va duoc chia thanh 2 nhom:

- Mau vé scc (achromatic colour): Gom Pen, Trang va Xam (trung gian gitta Pen va
Trang), cac mau nay khong c6 trong pho anh sang.

- Mau hitu sac (chromatic colour): Gom tit ca cac mau c6 trong pho anh sang

Anh sang don sic (monochromatic light): 1a anh sang chi gdom mot mau ting vi mot phd
nim trong pham vi hep ctia mot budc séng nhat dinh.

Pap an cau 2:
Céc dai lugng co ban cta k¥ thuat chiéu sang bao gom:
1). Quang théng:

La nang luong buc xa anh sang hitu ich phat ra tir mot ngudn sang. Nang luong ndy Gng
voi cac budce song khac nhau s€ cé nhiing tdc dong khac nhau 1én sy cam nhéan ctia mat
nguoi va dugce xac dinh bang mdt ham dé nhay:

2,=780
® =k j P(2)v(A)d A

24380
Voéi:  ¢: quang thong, don vi la lumen (Im)

P(A): ham phan bd ning luong biic xa, don vi 1a Watt (W)

v(A): ham d¢ nhay tuong dbi

k: 12 hé s6 chuyén doi don vi, néu ¢ tinh bang Im va P tinh bang W thi k = 638 Im/W
Quang thong con 1a tich do roi cua birc xa anh sang 1én bé mit nhan sang va dién tich bé
mat nhan sang

®=ES, (Im)

Véi: E: d0 roi cua nang lugng buc xa trén bé mit nhan sang, don vi 1a Watt (W)

S: Dién tich bé miat nhan sang (bé mit dugc chiéu sang), don vi 13 (mz)
2). Hiéu sudt phdt quang:

La ty s6 quang thong cua ngudn sang va cong suat ngudn sang tiéu thu



n=—  (Im/W)

3). Cuong dop sdng:

La mat do quang thong trong khong gian do ngudn birc xa, néi cach khac 1a lugng quang
thong buc xa theo mdt hudng xac dinh

,  candela (cd)

Véi: 0 1a goc khdi hay goc dic tir mot diém trong khong gian nhin toan bo dién tich S
phan nhan sang cach d6 mot khoang R

Q :Ri ,  Steradian (Sr)

2
Goc khoi 16n nhat khi nhin toan bd mat cau

2
o = Snat cau — 47R =4x ,  Steradian (Sr)

max RZ RZ

4). D¢ roi:

La mat do phan b6 quang thong trén bé mat nhan sang, hay néi cach khac 1a do sang trén
bé mat duoc chi€u sang

do
E=—, lux (Ix
aS (1x)
< ()
Hoac: E :g.cosa , lux (Ix)

Véi: a 13 goe xién tir ngudn sang dén bé mit S so v6i phuong thang goc

5). D§ choi (Huy dp):

Do choi (Huy dd) ctia bé mat nhan sang S theo mot hudng quan st « 13 ty sb gitta cudng
d6 sang | theo hudng o va dién tich nhin S tir huéng do.

L =
S.cosa

. (cd/m?)

Céch phat biéu khéc:

Do chéi (Huy do) theo mot hudng a cho trude ciia ngudn sang 1a ty sd gilta cudng do sang
| theo hudng o va dién tich biéu kién A ctia ngudn sang do.

L - dl,

dA

a

. (cd I m?)

6). D¢ trung:

Do trung (hay con goi 1a mat do phat sang) 1a mat d§ quang thong trén dién tich phat sang
cua nguon sang



M=9% " am/m?)
dA

Khi ngudn sang phat sang déu (c6 huy do gidng nhau tir moi hudng) thi d trung (mat do
phat sang) 1a ty so gilta quang thong nguon sdng phat ra voi dién tich phat sdng ctia nguén
sang
()
M=—, (Im/m?
Ao )

Giai bai 1:

o — ()

MT d ™D

a). Quang théng ciia birc xa tir mdt troi dén trdi dat

Xem quang thong do mit trdi biic xa dén trai dat roi vao mot bé mit S, =z.r3 di qua tim
trai dat va vuong goc voi hudng mit troi — trai dat, khi d6 quang thong tir mat troi dén bé
mat STD la:

®=ES,, = Ex(7.r2)=116.10°x[3,14x (6,3.10°)2] =145.10" (Im)
b). Cuong do cua anh sang tir mat troi
- Goc nhin trai dat tir mat troi

2 2
Q=" _ 314x63007_ 551055y
d?  (155.10%)

- Cuong dg anh sang burc xa tir mét troi

O 145107

=5 523107 22,55.10%°(cd)

C). Bé chdi ciia dnh sang mdt troi dwoc quan sat tir trdi ddt

DPdi vé6i nguoi quan sat tur trai dat thi d6 chéi cua anh sang mat tro1 dugc xem nhu buc xa
tlr nguon sang tron cé dién tich S,,; =7.R;; dén trai dat theo phuong thang ding dugc
nhin tir trai dat. Do d6 a=0 => cosar=1 vay do chdi la:

| _ | B 22,55.10%°
Syr-Cosa [7.Ri;].cosa [3,14x(695.10°)*]x1

=1,49.10°(cd / m?)




Giai bai 2:

h=1,5m

B Mait lam viéc

1=0,7m

Do dén phat quang déu theo moi huéng nén géc khdi 1a goc khdi cuc dai
Q=Q . =4 (Sr)
Cuong dd anh sang cua den

1= 20 50593 (cd)
QO 4x314

a). Do roi tai diém A
Tai A théng g6c vo1 O nén a=a, =0 =>coSa— cosay =1, do d6 do roi

_l.cos’a, 202,23x1

E =89,88 (Ix
A h2 1' 52 ( )

b). Do roi tai diém B

Tai B, c6 o =« =arctan (lhj =arctan (%) =0,44 = cosa =cosa, = 0,906

l.cos’ a  202,23x(0,906)°

E; =E,.cosa; =E,.cosa = H 15

= 66,84 (IX)

C). D6 chdi trén trang gidy tai B
Ap dung dinh luat Lambert:

L =P =97 6684-15965 (cd/m?)
T 14

e

d). DG chéi ciia hé qua cau — bong den
Sau khi khic xa qua qua cau thuy tinh mo, cudng d6 sang cta dén thay doi do choi

Ly =1 =255 202 23-2433 (cd /m?)
S, 314x0,5



Giai bai 3:
Quang thong ctia bong dén
® =7.P =50x40 = 2000 (Im)

Do dén huynh quang c6 tinh khuéch tan 4nh sang hoan toan nén cuong do anh sang phat
ra cua dén xac dinh boi cong thire

| = ® __ 2000 =180,12 (cd)
9,25L 9,25x1,2
a). Truong hop den treo ngang
1=1,2m
Al
h=1,6m
p
Mat lam viéc | v

L=1,4m

B =arctan (Iﬁ] =arctan E%) =36,87° = 0,64 (rad)

=cos £ =0,8 (rad), sinf=0,6 (rad)

y =arctan (LT_IJ —arctan [1’ 41_611 Zj =0,124 (rad)=>cosy = 0,99 (rad)
Do ro1 tai M thflng gbc vol A

| . 180,12
E,, =M (sinB.cos B+ ) =—""—.(0,904x0,427 +0,44) = 46,49 (Ix
w = (5in .08+ ) =-2=(0,904x ) ()

Do roi tai diém N’ cach M mot khoang 1,2 m (bang chiéu dai bong dén) ciing c6 gia tri
bang d6 roi tai M, tuc: E,. =46,49 (Ix)

Do roi tai N cach M mot khoang 1,4 m, hay cach N’ mét khoang 0,2 m la
E, =E\ .cosy =E,,.cosy =46,49x0,99 = 46,03 (Ix)



b). Truong hop den treo nghiéng mét géc 30°

TRTTTT T2 i L
|
2
X | b
|
A a=30’
)
”
h=1,6m
p
Mat lam viéc | m N
L=1,4m
1,2x \/§
0 y -
S =arctan ( L.costj =arctan (Lgooj =arctan —21 =25,285°=0,44 (rad)
h+h h+1.sin30 1,6+1,2><§

= c0s £ =0,904 (rad), sinf=0,427 (rad)

y = arctan (%) =arctan (%j =0,72 (rad) = cosy =0,75 (rad)

Do roi tai M thang goc véi A

| ] 180,12
E,, =M (sinB.cos S+ )=—"-""-.(0,904x0,427 +0,44) = 46,49 (Ix
= oo (50 .00 -+ ) =252 (0,904 )= 46,49 (1)

D0 roi tai N cach M mdt khoang 1,4 m
E, =E,,.C0Sy = 46,49%0,75=34,87 (IX)



