Chuyén:

¥ Nhin day kém mén Vit Iy tir l6p 6 dén lop 12 we¥ thaytruong.vn
\& / 2 Luyén thi THPT Quéc Gia mén Vitly I 0978.013.019 (Th.Trwong)
Thavirueno.vn ¥ Luyén thi hoc sinh gioi, thi chuyen mon Vat Iy

vi synghicp pth't'lién e Y3 . - . P o - n
fadrcit M Giéi thiéu gia s day kém tai nha tit cia cic mon

lf]j thaytruongcdspgialai

Trén con dwong thanh cong khong cé diu chén ciia ké lwoi biéng!

SO GD & PT HA NOI PE KSCL GIUA HK 11
Bai thi: KHOA HQC TU NHIEN
Moén thi thanh phan: VAT LY
(Dé thi gom 4 trang) Thoi gian lam bai: 50 phiit, khong ké thoi gi@in phat dé

Ho & Ten: «ovvvvnviiniiniiiniiniinncnnnnn Ma da thi: 001

Cau 1: Song vo tuyén c6 kha nang xuyén qua tang dién li 1a

A. song dai. B. séng cuc ngan. C. song trung. Daséng ngin.
Cau 2. Mot chat diém dao dong voi phuong trinh X =4cos4zt cm. Bién do dao dong cnia chat diem 1a
A. 4z cm. B.2cm. C.8cm. D.4 cm.

Céu 3. M6t con lac 10 xo gom vat nho ¢6 khoi lugng m va 10 xgnhe ¢6 d§ etmg K. Tan s6 dao dong riéng cua
con lac la

A. 2n\ﬁ. B. [T o [k p. L [k
k k m 27\ m

Cau 4. Dat dién 4p xoay chicéu vao hai dau doansmach chiardien tr¢ R, cudn thuan cam va tu dién mac noi
tiép. Goi cam khang va dung khang trong mach,lan luotila,Z, va Z.. H¢ s6 cong suat tiéu thu cua doan mach

la
2 2
A. JR+(2-2:) . B. R R D. "%
R \/R2+(ZL—ZC)2 Z —Z R

Cau 5. Tac dung ndi bat nhat cid tia hongmgoai 14 o

A. lam ion hoa khong khi, B. lam phat quang mot so chat.

C. tac dung nhi?t. D. tac dung sinh hoc.
Cau 6. Quang pho liéngtuc khong dwge phat ra boi o

A. chat long bi nung nong. B. chat ran bi nung nong.

C. chat khi ¢ &p suat'thap b1 nung nong. D. chat khi ¢ ap suat cao bi nung nong.

Cau 7.4Theo thuyét lugng/tir anh sang, phat biéu nao sau day la sai?

A. Phéton ctia ede anh sang don sic khac nhau mang ning lwong khac nhau.

B. Anh sang dugc tao thanh tir cac hat, goi la photon.

C. Khong ¢ photon ¢ trang thai dirng yén.

D. Phéton Jubn bay véi toe d6 ¢ =3.10°m/s doc theo tia sang.
Ciau 8. Khi'¢hiéu anh sang don sic mau luyc vao mot chat huynh quang thi anh sang huynh quang phat ra khong
thé 13 anh sang

A. mau vang. B. mau do. C. mau lam. D. mau cam.
Cau 9. Trong mach dao dong LC Ili tudng, hé sb tu cam L va dién dung C. Tbc do truyén anh sang trong
chan khong 1a ¢ . Budc song ma mach nay co thé phat ra dugc tinh theo cong thirc

A. A=nrcyLC. B. A=cy/LC. C. A=2zC\cL. D. A =2zcyLC.
Cau 10. O nuéc ta, mang dién dan dung xoay chiéu mot pha c6 tan s6 1a

A. 120 Hz. B. 100 Hz. C. 60 Hz. D. 50 Hz.
Céu 11. Trong hién tuong giao thoa cta hai ngudn song cing tan sb va cung pha. Biét A4 1a budc song, k 1a s6
nguyén. Nhimg diém tai d6 bién d6 dao dong cuc tiéu 1a nhitng diém ma hiéu duong di cia hai song tir hai
ngudn truyén t6i bang
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A. KA. B. (k+0,5)1. C. (k+o,5)§. D. (2k+1)1.

Céu 12. Hién tuong cau vong chu yéu duogc giai thich dua vao

A. hién tuong tan sac anh sang. B. hién tugng quang dién.

C. hién tugng giao thoa anh sang. D. hién tugng quang phat quang.
Cau 13. Quang di¢n (ngoai) la hién tugng electron bat ra khoi

A. kim loai khi bi chiéu sang. B. kim loai khi bi ion duong dép vao.

C. nguyén tir khi va cham v&i mdt nguyén tir khac. D. kim loai bi nung nong.
Cau 14. Dit dién ap u=U,cosot vao hai dau mot mach dién ndi tiép gom dién trd thuan R, tu dién co dién
dung C va cudn cam thuan c6 hé sb tw cam L. Téng tré cia doan mach la

1 1 , 1Y , 1)
A. |JR+Lo+—. B. R+Lo+—. C. /R°+| Lw——|. D. , R +| Lasth— |".
Cw Cw Cw Cw

Cau 15. Mot song co hoc ¢6 tan s6 f lan truyén trong méi trudng dan hdi voi tde d6 1a v khi d6 buéc song
dugc tinh bang

A L 8. L. c. &t L
f v v 2

Ciu 16. Cac buc xa c6 tan sd giam dan theo thu ty:

A. Tia tir ngoai, tia hong ngoai, tia X , anh sang nhin thay.

B. Tia hong ngoai, tia tir ngoai, 4nh sang nhin thay, tia X .

C. Tia X, tia tir ngoai, anh sang nhin théy, tia héng ngoai.

D. Tia hong ngoai, 4nh sang nhin thay, tia tir ngoai, tia X .
Ciu 17. Mic dién tré R =14 Q vao ngudn dién mot chiéu co sudtdién dong & =6V, dién trd trong r =1Q tao
thanh mach kin. Cuong d6 dong dién trong mach la

A. 0,40 A. B. 2,50 A. C/0,46°A. D. 0,42 A.
Céu 18. Cho ngudng nghe cua &m la 0,1 nW/m?. Tai mdt diém cé mirc cuong do am la 90 dB thi cuong do am
bang

A. 0,1 nW/m?, B. 0,1 GW/m®, C. 0,1 W/m?. D. 0,1 mW/m?,

Cau 19. Biét cong thoat electron cia cac kimfloai bac, eanxi, kali va d@)ng lan luot 1a 4,78 eV; 2,89 eV; 2,26
eV va 4,14 eV. Liy h=6,625.10*1.s, c =8.10°m/s;. 1eV =1,6.10"°J. Chiéu birc xa c6 budc séng 0,33 pm vio
bé mit cac kim loai trén, hién tuong quang dién xay ra o

A. kali va dong. B. kali va canxi. _ C. canxi va bac. D. bac va dong.
Cau 20. Dai phat thanh VOV HaNot1 dq’c_fc phat trén tan s6 91 MHz. Song dién tur nay thudc loai
A. song trung. B.’séng ngan: C. song cuc ngan. D. song dai.

Cau 21. Mot con lic don €6 chidu dai |1 =0,6m, dao dong diéu hoa tai noi co gia toc trong trudng g =9,8
m/SZ, vé1 bién d§ goc o, = 9% Treng qua trinh dao dong, tdc do cuc dai cia vat nho g?ln nhét véi gia tri

A. 0,47 m/s. B.0,75/m/s. - C.3l5cm/s. D. 1,1 mfs. ’
Céu 22. Tu thongqua/mot khungg@ay dan tang déu tir 0,01 Wb dén 0,04 Wb trong thoi gian 0,6s. Suat dién
dong cam ung xuat hién trong khung day c6 do 16n bang

A. 0,05V B. 0,06 V. C.20V. D.15V.
Cau 23. Nang luong cia photdon mot anh sang don sic 1a 2,0 eV. Cho h=6,625.10"J.s, c=3.10°m/s,
1eV =14,6.10 *JyBudc song cua anh sang don sic ¢ gia tri x4p xi bang

A. 0,57,um. B. 0,60 pum. C. 0,46 pm. D. 0,62 um.
Cau 24. MOt tia sang di tor khong khi vao mét méi truong trong suat c6 chiét suat bang J2 . Biét goc khuc xa
bang 30°, gdc to1 ¢o gia tri bang

A.45°. B.90%. C. 60°. D.30°. ,
Cau 25. Mac dién tré thuan R ndi ti€p véi cudn cam thuan L vao di€n ap xoay chiéu u = Upcosmt. Biét

= T’ cuong do dong dién tic thoi trong mach
, T v e x T re AtAL s
A. sém pha 2 so voidién ap u. B. tr¢ pha " so v&i dién ap U.
. T re o giA s X T fe giA sz
C. som pha 2 so voidién ap u. D. tre pha 2 so voidién ap u.
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Céu 26. Roto cua may phat dién xoay chiéu mét pha quay véi téc d6 750 vong/phut, cho dong dién xoay chiéu
c6 tan s6 50 Hz. SO cap cuc cua roto la

A 2. B. 16. C.8. D. 4.
Cau 27. Mot vat nho dao dong voi phuong trinh X =2c0S (1072"[ + (0) cm. Tai thoi diém ban dau (t, =0) li do
ctia vat 13 xo = 1 cm va chuyén dong nguoc chiéu duong. Gié tri cia ¢ 1a

A -Z B.-Z. c.Z D. Z.

3 6 3 6

Cau 28. bat dién ap u=U \/E coswt vao hai dau tu dién co dién dung C. Biéu thirc cuong do dong dién tic
thoi la

A. i:UCG)\/ECOS(a)t-F%j. B. i:UCa)«/Ecos(a)t—%j.
C. i:%cos(wuzj. D. i:%cos(a)t—f)
Cw 2 Cw 2

Cau 29. Mot soi day dan hdi ¢ chiéu dai 2 m mot dau gén véi diém cb dinh, dau kiadae dong voi tan s6 100
Hz theo phwong vudng goc voi ddy. Khi do, trén day c6 song dung v6i 5 bung (hai ddu day ceila hai nat). Toc
do truyén song trén day 1a

A. 80 m/s. B. 50 m/s. C. 40 m/s. D. 65 m/s.
Céu 30. Hai ngudn séng A, B cach nhau 19 cm, dao dong theo phuong/uong goc voi mit thoang cia chat
long véi phuong trinh 1a u, =uy = aCOS(ZOﬂt)(Véi t tinh bang s). Téc d@ytruyend@ong trén mit thoang 1a 40
cm/s. M 1a diém & mat thoang gﬁn A nhét sao cho phén ttr chat lofig tai M 'dao dong véi bién do cuc dai va
cung pha v&i ngudén. Khoang cach MA bang

A.5cm. B.2cm. C. 242'cm, D.4cm.
Cau 31. Cho mach dién nhu hinh vé&: dién tr¢ R, cudn day thuancam va tu dién c6 dién dung thay ddi duoc,
von ké V, va V, li tuéng. Dt vao hai dau doan mach dién 4p xoay chiéu co tan sé va dién ap hiéu dung khong

doi. Néu dién dung cta tu gidm xudng tur gia tr1 C # o7 thi

A.s6 chi V| giam, so chi V, tang.

B. s0 chi cua hai von ké déu giam.
C. s0 chi V, tang, so chi V, gidm.

D. s6 chi ctia hai von ké dé,u tang. i i N
Cau 32. Vat nho trong con lac 1§ xo dae ddng diéu hoa theo phuong thang ding véi chu ki 0,4 s. Trong moi
chu ki dao dong, thoi gian 1o xo bi dan 16n gip hai lan thoi gian 10 xo bi nén. Liy g =77 m/s?. Bién do dao
dong cua con lac bang

A.lcm. B.Z2cm. C.4cm. D.8cm.

Cau 33. Cho béngkinh Bo ,r, =5,8.10™m, hing sé6 Cu — léng k =9.10° Nm?/C? dién tich nguyén tb
e=1,6.10"°C va kho6i/luong electron m=9,1.10*kg. Trong nguyén tir hidro, néu coi electron chuyén dong
trong déwquaith hat nhan'thi & quy dao L, tc do goc cua electron 1a

A.1,5.10" rad/s: B. 4,6.10" rad/s. ~ C.0,5.10* rad/s. D. 2,4.10%° rad/s.

Cau|34 Motmay bicn ap li twong cung cap cong suat 4 kW co dién ap hiéu dung ¢ dau cudn thir cép la 220 V.
Noi haiidau cudn'thirc cap voi duong day tai dién co dién tré bang 2 Q. Dién ap hi¢u dung ¢ cudi duong day tai
dién la

A.201,8V. B. 18,2 V. C.183,7 V. D. 36,3 V.

Cau 35. Méc nbi tiép: dién tro thuan, cudn day khong thuan cam va tu dién vao dién 4p u = 65+/2 cos(100zt)
V thi dién ap hiéu dung & hai dau dién tro, cudn day va ty dién 1an lugt 1 13 V, 13 V va 65 V. Hé sb cong suét
cua cudn day la:

AL B. 2. c. 2 p. 2.

65 13 ’ 13 . 5
Cau 36. Cir sau khoang thoi gian ngan nhat 1a At =0,155s thi thé nang dan hoéi cia 160 xo dao dong theo phuong
ngang lai bang ntra thé nang dan hoi cuc dai ctia n6. Chu ki dao dong cua con lic nay 1a

A.0,90s. B.0,15s. C.0.3s. D. 0,60 s.
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Céu 37. Chiéu chum sang don sic, manh budc song 600 nm vao khdi chat trong sudt chiét sudt n=1,5 gém hai
mit phin cach song song ban ma, day d =2mm mm (tia sang dén mat phan O @

cach, mot phﬁn phan xa va mdt phﬁn khtic xa). Khi goc t6i 1a 9°, nguoi ta \i/

hirng chum tia 16 3, 4 (hinh v€ cho di vao hai khe cua mot thi nghi¢ém Y — ang :

v6i khoang cach giira hai khe bang d6 rong ctia chum tia 16. Biét khoang cach
ttr man chan chira hai khe dén man quan sat bang 2 m. Khoang véan & trén man
quan sat bang

— 0 —

A. 2,90 mm.

B. 2,5 mm. \\
C.5,71 mm. (3 (4)
D. 1,45 mm.

Ciéu 38. Song co lan truyén trén soi ddy, qua hai diém M va N cach nhau 100 cm. Dao dong tai' M sém pha
hon dao dong tai N 1a %+ kz(k=0,1,2..). Gitta M va N chi ¢6 4 diém ma dao dong tai6 1ehypha % 50

v6i dao dong tai M . Biét tan sb song bang 20 Hz. Toc do truyén song trén ddy gan nhat4Gi gid tri

A. 1090 cm/s. B. 800 cm/s. C. 900 cm/s. D. 925 cmls:
Ciu 39. Trén mit phang nhan nam ngang c6 hai 10 xo cung d6 cing k va chiéu dai tu nhién 25 cm. Gan mot
dau 16 xo vao gia do | ¢ dinh, dau kia g:fln véi vat nhé A, B co khdi luong Jan luot 14 m va 4m (Hinh v¢).
Ban dau A, B dugc gitr dimg yén sao cho 10 xo gin A dan 5 cm, 10 xo gap”B fién 5 cm! Pong thoi budng tay
dé cac vat dao dong, khi d6 khoang cach nho nhét giita A va B gin voi A | B

g @I IS
A. 45 cm. B. 40 cm. : £ R 2
C.55cm. D. 50 cm.

CAu 40. Mic ndi tiép: dién tr¢ R, cudn day thuan cam L va tu diémC thoa méin 4L = R?C vao dién ap xoay

chiéu c6 tan s6 thay d6i dugc. Khi tan s6 bang f, thi h¢ so"congisuit elia doan mach bang 0,8. Khi tan sb bang

?O thi hé sO cong suat cua doan mach gan nhat voi gia tri

A. 0,80. B. 0,71. C. 0,86 .D. 0,50.
------------------ ] o PR
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BANG DAP AN
Caul Cau 2 Cau 3l Cau 5 Cau 6 Cau 7 Cau 8 Cau9 | Caull
B D D C C D C D D
Caull | Caul12 | Caul3 | Caul4 | CaulsS | Caul6 | Caul7 | Caul8 | Cau19 | Cau20
B A A A C A C B C
Cau2l | Cau22 | Cau23 | Cau24 | Cau25 | Cau26 | Cau27 | Cau28 | Cau29 | Cau3l
C A D B D C A A D
Cau3l | Cau32 | Cau33 | Cau34 | Cau3ds5 | Cau36 | Caul7 | Cau38 | Cau39 | Cau40
A D C C C D A D A D
DAP AN CHI TIET
Caul:
+ Song cyc ngin c6 kha ning xuyén qua ting dién ly — Dap 4n B
Cau 2:
+ Bién d¢ cua dao dongla A=4 cm — Pap an D
Cau 3:
A A A A ) 2 1 k .,
+ Tan s6 dao dong riéng cua con lac f = Z\/% — Pap an D
Cau 4:
+ Heé s cong suit ctiia doan mach Ccosp = R — Pap an B
JRE+(Z-2.)
Cau 5:
+ Téac dung noi bat ctia tia hong ngoai 13 tac dung nhiét — Pap an €
Cau 6:
+ Chét khi ¢ 4p suat thap phat ra quang phd vach khi bi nung néng — Pap an C
Cau 7:

+ Chi trong chan khong céc photon méi bay doc theo tia sang voi van toc ¢ =3.10° m/s — Pap an D

Cau 8:

+ Anh sang phat quang ludn c6 budc song ddivhon anh séng kich thich — Pap an C

Cau 9:

+ Budc song ma mach cé thé thu duee” A = ZﬂC\/E — Dap an D

Cau 10:

+ Mang dién dan dung & nudc ta'¢o tn sOuf =50 Hz — Pap an D

Cau 11: o ” q

+ Trong giao thoa soéng co vO1 haimguon ket hop cung pha, diém dao dong véi bién do cuc ti€u c6 hi¢u khoang

cach dén hai nguon Ad = (k +%ji — Pap an B

Cau 12

+ Hi¢n'tugng cau V6ng duoc giai thich chu yéu dva vao hién tugng tan sdc anh sang — Pap an A

Cau 13:

+ Quang diénngoaila hién tuong electron bat ra khoi nguyén tir khi bi chiéu sang bang anh sang thich hop
— Papan A

Cau 14:

2
+ Tong tré cia mach Z :\/R2 +[La)—cij — DPap an C
@

Cau 15:
v
+ Budc song cua song A = ry — Dap an A

Cau 16:

+ Céc birc xa ¢6 budc tan sd giam dan theo thir tu: tia X , tia tir ngoai, 4nh sang nhin thay va tia hdng ngoai
— Pap an C

Cau 17:
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é 6

+ Cuong d6 dong dién chay trong mach kin | =——=——=0,4A — Pap an A
R+r 14+1
Cau 18:
L
+ Cudng d6 4m twong tng | = 1,10 =0,1.10°.10° = 0,1W/m* — Pap 4n C
Cau 19:
h 25.10*.3.10°
+ Nang lugng cta birc xa & = nc_ 6,625.10 :3; 0 =6,023.10°J=3,76 eV
A 0,33.10
— C6 thé gy ra hién twong quang dién cho canxi va kali — Dap 4n B
Cau 20: ’
+ Song dién tir ma dai phat thanh phat ra thude loai song cuc ngan — Pap an C
Cau 21:
+ Tdc d6 cuc dai trong dao dong cua con lic v = V/Zgl (1-cose,) = \/2.9,8.0, 6(1—COS 90) =0,38m/s
— Pap an C
Céu 22: ’
+ Suat di¢n dong cam Gng xuat hi¢n trong khung day c6 do lon
_[A®|_[0.04-0.08_ 5 ooy pap an A
At | 0,6
Cau 23:
—34 3
+ Budc song clia anh sang A = he 662510 '_3;;10 =0,62 um — Ddpan D
2.1,6.10
Cau 24:

2

+Ta c6 sini =nsinr=\ﬁsin(3oo)=7 — i=45" — Pap an A
Cau 25:

, R o x .
+ Vo1 a)zt —Z =R —i trénpha%sovc’n u — Pap’an B

Cau 26:

+86 cap cuc cua roto p=@:@:4—>ﬂép anD
n 750

Cau 27:

. \ A . 5
+ Tai thoi diém ban dau X, = ey =1 cm, chuyén dong nguoc chieu duong — ¢, = % — Pap an C
Cau 28:
+ Biéu thic cuong do dongdién quaimach i = UCon2 Cos(a)t + %j — Dap an A
Cau 29:
. \ ~ BN, . , 54
+ Song dungtrén day vdi S bung song — > =L=2m— A1=0,8m.

— Toedo truyén’Song trén ddy v=Af =0,8.100 =80 m/s — Pap an A

Cau 30:
27v 2740
+ Budc song cua song A = TN _4cem
’ 0] 207 ) )
— S0 day cuc dai giao thoa trén mat thoang chat 1ong 1a so6 gia tri cia k thda man
—EskéE — —4,75<k<4,75
A A . ) . 5

+ P¢é mot diém M 1a cuc dai va cung pha vdi ngudn thi diem M c6 khoang cach dén hai nguon phai thoa man:

d—-d,=ki \ L eg e s S | , , A

voi kK va n co gia tri cung chan hodc cung 1é. Honnua d, +d, > AB — n>—=4,75.
d,+d,=nA A

+ V6i cac gia tri cua K ta nhan thiy ring v6i k=0 va n=2 thi d,.. =4 cm.

1min
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— Dap an D
Cau 31:

+ Ban dau C = — viéc giam C ludn lam chi so

> — mach dang xdy ra cong huong — luc d6 V, =U, ..

Lo
cua V, giam.
+ Ban dau mach cong huéng — V, =U, . =0 — khi thay d6i C thi V, chi c6 thé ting — D4p 4n A
Cau 32:

27
Thoi gian 10 xo gidn bang 2 lan thoi gian 106 xo nén trong mot chu ki - A= 2Al, =8cm — Pap andD
Cau 33: v
+ Trong chuyén dong cua electron quanh hat nhan, luc tinh di¢n dong vai tro 1a luc hudng tam

2 9
F, =Ma’r < kq—zzma)zrn — w=( f k3 =16.10" 910 - ~0,540'° rad/s
s mr, 9,1.10*.2°(5,3.10™)

n

TY (04Y
+ Do bién dang cua 10 xo tai vi trf can bang Aly=9 (—j = [’TJ =4cm.

— Pap an C
Cau 34:
3
+ Dong dién & cuén thir cdp | = - = 210 _ 200
U 220 11

— Dién ap & cudi duong day U’ =U —IRz220—%.2z183,6V—>B:’1p an C
Cﬁuﬂ35:
+ Dé don gian, tachon U, =1 — U =U_. =5.Tacd hé

Ur+UL=1 U, =0,923 1w )

. =(1+Ur)2+(m—5)2_) {UL _ 0,385 — COS¢=E—> Pap an C
Cau 36:

+ Thé nang dan hoi bang mot ntra theé ndng dan hoi ewe dai sau cac khoang thoi gian

At=£=0,15s—> T =0,65 — Dapin D

Cau 37:
... . la=JIKcosi L li=9°
+ Tu hinh vé€, ta co , Vo1 — a=0,41 mm.
JK =2dtanr r=5,89°
DA 2.600.10°°

Khoang van giao thoa i = =2,93mm — Pap 4n A

a 041107
Cau 38:
+ Do Iéch pha gitta M va N :
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27zd  2zdf 1« 4000
Apyp =——= =—+kr — v=—-—7 cml/s.
A v 3 kel

3
Vi khoang gia tri van toc ctia dap an, 1ap bang ta dé dang tim dugc v =923 07 cm/s — Pép an D
Cau 39:

Vi tri cdn bang Vi tri c¢dn bang
cugd A cia B
A i A B
O )

é

o

="

¢ -

+Voi m; =4m, — o, =20, =20.
Chon h¢ truc toa do nhu hinh v€, khi d6 phuong trinh 1i d§ cua hai dao dong duoc xéac dinh béi
{XB =5cos(wt)

cm — d =50+5(cos 2wt —cos t ) =50+5(Zcos2 a)t—coswt—l) ém.
X, =50+5c0s(2wt)

Nhén thay tam thirc bac 2 v&i bién cosat trong ngodc nhé nhat khi coswt ==

2
—d, =50+5[2Gj —%— }=44,375cm — Pap 4n A
Cau 40:
g ) R* .. . R=1 1
Véi 4L=CR*— Z,Z. =—, d¢ don gian, ta chon — L=
4 Z =X 4x
x=1
+ Khi f =f; thi cosgp= ! =0,8 — .
1 2 X=O,25
2
X_i
: f,
+Khi f=-2;v6i x=1— — cosp=1
2
0,5
7z _Xx_1
Véi x=0,25 — <" 2,488>.c05sp=0,47 — DPap 4n D
Zo =2
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