Bai 27. Mit phiang vudng goc
Thoi gian lam bai: 40 phit (Khéng ké thoi gian giao dé)

Ho tén thi Sinh: ...ecicviiinneicnneicnneicnsnicssnissssnssssansssssnessnes
S0 DA AANN: cecveverreereeeereeresersnesssssssessessessessessessessessssasses
PHAN E. CAU HOI TRA LOI NGAN
. (4BC 1CD

Cau 1. Cho hinh 1ap phuong ABCL A5 C LD Tinh goc giita hai mit phiang ( ) va (acp )
Loi giai
Loi giai

BC L\ABB A )= BC L AB
Vi ABCD A B C D |3 hinh 1ap phuong nén ( ) .
Miit khac 4 BLAB (hai dudng chéo trong hinh vudng). (2)

AB L(BCD 4)

(1)

Tur (1) va (2) suy ra
A8 c(apcB) _ (4pcB)L(BCD A4)
Ma nén .

B!

Nhan xét: (48c )=(4pc B ).(4c D )=(4BC D )'

cD LCD
= ¢cp L(4DCB)

cn L Ap(do4p L(cpp )
Taco: !

3)

BC L BC

= BC L(4BCD
BC 1L 4B(do 4B L(BcCB)) ( )
Tuong tu: ' (4

Tt () va () suy ra ((uBc).(4cD))=(cp .ca ).

Gia sir canh hinh 1ap phuong bang 4.
Taco ¢B =CD =8D =a\2 (duong chéo trong hinh vuong).
Suy ra tam giac CB D dau,
~ ((uBCc)(4ucp))=(cp,cB)=Fcp =00
o vay :

. % \ A ~ A . A3 = ) =15 . .
Cau 2. Mot khoi gb c6 dang hinh hop chir nhat ABCD -4 BC D Bijétrang AB =10cm, BC =15 cm va goc hai

, BCD A )(ABCD) :
mat phang ( ) } bang 30 .

Tinh tong dién tich tt ca cic mat ciia khdi gd do.

Trang 1/17



Loi gidi
Loi giai
Bc =(Bcp 4')n(4BCD)
Taco: {BC L AB

Bc L AB(doBc 1 (4BB 4))

= ((BcD 4).(4BcD)) =(4B, 4 B) =HB4 =30,

cimm

1043
3

AA .
. tan QBA == 44 =
Tam giac 4 AB vuodng tai 4 co: AB

Tong dién tich cua sdu mat khoi go la:

2

1015 +|C+-I[}:;"IIE +15 -I[}f =588, 68cm".

Cau 3. Cho hinh chép S-4BCD ¢ gay ABCD 13 hinh chir nhat AB =a.AD =a\3 . Canh bén 54 vuong goc
véi day va S4 =a Hay tinh:

(SCD) 5 (ABCD)

(SBC) 4 (S4D)

(a) Goc giira hai mat phiang
(b) Goc giita hai mit phang
Tra Ioi: a) (SCD).(4BCD)) =30 ) (SBC),(SAD)) =45.
Loi giai
[cp L AD
a) Ta co:
| CD L SA(do S4 L (4BCD))
= CD L (S4D)= CD LSD.
(SCD) N (ABCD) =CD
Khi do: {AD LCD,SD LCD
| AD < (ABCD),SD < (SCD)

= ((SCD),(ABCD)) =(SD, AD) =5DA
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Tam giac SAD vuong tai 4 co:
tan Bp4 =>4 =@ B Bp4 =30
AD a3 3

vay ((SCD).(4BCD)) =8p4 =30

(S€(54D) N (SBC)
AD//BC
| AD = (SAD),BC = (SBC)
b) Ta co: = (54D) N(SBC) =5x//AD//BC

v

SA 1 AD
. = 854 1 5x
| Sx/TAD )
Taco: ! ;
Sy 1§54
. = Sx L(S4B)= Sx L SB.
Sx | AB( do Sx//AD,AD 1 AR)

((SBC)N(SAD) =Sx
SB L 5x,54 L Sx = ((SBC),(S4D)) =(5B,54) =4sB

Khi dg. | SB € (SBC).54 < (54D)
Tam giac S48 vuong can tai 4 nén 5B =45 .
— —45
vay ((SBC).(54D)) =lsp =45
Cau 4. Kim ty thap Kheops - Ai Cép c6 dang hinh chop déu, day 1a hinh vudng, moi canh bén cta kim tu thap
dai 214m  canh day cta n6 dai 230m
(a) Tim goc giita mat bén va mat day cia kim tu thap (tinh theo d6, két qua dugc 1am trong dén hang phan
chuc).
o ) V _L Sh .
(b) Cho biét thé tich cua khoi chop 1a 3 trongdo S la dién tich mat day, h 1a chidu cao ctia hinh chop.

9 SO , N , 3 X b 1 N X N o
Tinh thé tich ctia khoi kim tu thap trén (tinh theo 7 | két qua lam tron dén hang tram).
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230 m

50.47° ~2452600(nr*).
Tra 1oi: a) =042 b) ()

Loi giai

a) Gia st kim tu thap co dinh S va hinh vuong day ABCD ta3m O Goi M 1a trung diém D,
OM 13 dudng trung binh cua tam giac B CD nén ta co:
([OM | /BC
oM :B_:_” =115m

i

ma BC LCD pan OM LCD (1)

Vi S-ABCD 13 hinh chép tir giac déuco O 1a tAm cua day nén SO L(ABCD) = sp | cD. 2
Tir (1) va (2) suy ra 0 L(SOM)= CD LSM

Mit khae €D =(SCD) N(ABCD)

Vi vay ((SCD).(ABCD)) =(sM,0M) =80,
Vi BD 1a dwong chéo hinh vuéng ABCD ngn BD =230\2m = 0B =115J2m .
SO =+|SB” - 0B® =+J19346(m)

Suy ra
Tam giac SMO vuong tai 0 co:
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= Hvo ~50,42

tan Bvo =

so 19340
115

OM

230 m

b) Chiéu cao ctia kim t thap: h =SO =19346m

Dién tich day kim ty thap: 5 =230°m"
Thé tich cta khéi kim tu thap 1a:

V :%ﬂ; =% 2307 19346 ~2452600(m").

Cau S. Cho hinh chép S.ABC ¢ day ABC 13 tam giac vuong tai B . Canh bén 54 vudng goc voi mit phang

day. Xac dinh goc giita mat phiang (SBC) vy mit phing (ABC)
Loi gidi

Loi giai

Do 4B 14 hinh chiéu cua SB trén (48C) my AB LBC = SB L BC (dinh 1i 3 duong vudng gbc)
((SBC)N(ABC) =BC
SB c (SBC).SB L BC

Taco | AB (4BC)AB L BC

Goc gilta mat phang (SBC) vy mit phang (4BC) 1 (SB, 4B) =3B .

Cau 6. Cho hinh chop S.ABC ;4 day 1a tam gidc vudng can tai B,SA 1 (ABC) ’ AB =BC =a, 54 :aﬁ. Tinh
goc gitta hai mat phing (SBC) vy (4BC) o
Loi giai
Loi giai
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'SA L BC( do SA L(ABC))
Ta co: (4B L BC(gt)
= BC L(SAB)= BC L SB
Xét 2 mit phang (SBC) vy (ABC) g4 c:
(SBC)N(ABC) =BC
SB | BC,SB —(SBC)
AB 1L BC,AB c (ABC)

| SBN AB ={B)

= ((SBA).(ABC)) =(SB, AB) =5BA

tan 884 =22 =3 = 884 =60
Xét tam giac S4B vuong tai 4, co AB .
Cau 7. Cho hinh choép S.ABCD ¢ day ABCD 13 hinh vudng va S4 vudng goc v6i mit phiang
(SCD) 4 (ABCD) 4

(4BCD) x40
dinh goc giita hai mat phang
Loi giai
Loi giai

(SCD) N (ABCD) =CD

'CD L AD
= CD L SD

Ta co: (€D 154

nén goc giita hai mit phang (SCD) yy (ABCD) goc gitta 4D va SD 13 goc 8D4 .

Céu 8. Cho hinh chép tir giac déu S.ABCD ¢4 canh day bang day 2a duong cao bang ax/f. Tinh ¢ ciia
goc giita mit phang (SCD) y (ABCD)
Loi giai
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Loi giai

Goi O=ACNEBD.M 14 trung diém CD
[(SCD) N (SCD) =CD
OM LCD

Ta co: [SM LcD

= @ =(0M,sM) =8MO

5
tan Svo =29 _a2 =2 = tang =2
Trong tam giac vuéng SMO ta co: OM  a :

Cau 9. Cho hinh chop S.ABC o SAL(ABC).SA =1 4 day ABC 13 tam giac déu voi do dai canh bang 2 .

Tinh goc giita mt phang (SBC) va mit phang (4BC)
Loi giai

Loi giai

Goi 1 1a trung diém cua BC . Khi do, ta c6

BC 1 54|
= BC L(SI4)= BC LSI
BC L Al

Ta co

(SBC)N(ABC) =BC

ST LBC

! 41 L BC = ((SBC).(ABC)) =(SI, A1) =54

SI = (SBC)

| AI = (ABC)

tan 84 =54 = ! Suy ra 874 =30 nén (Esdc). (4BC)) =30,

7R
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Cau 10. Cho hinh lap phuong ABCD -ABCD ¢4 0.0 1in lugt 1a tdm cua cac hinh vudng ABCD
BCD , : . , (48D

ABCD  Xic dinh goc giira hai mit phing ( ) va (ABCD) 4

Loi giai

e eos
Lo1 giai
[) D’
FEAN
oy
N
’ th ~
\
' 7 1‘0 N
B # ok
] ~
7 T '
- : 1 C
i oy
b 15 ~
2 | I
; 1 [}
’ e
) Rl
’ e LY
S - N B
’ 2 s
s - e “
J:J’_,—"' \
pte=—

] 5 .BD 1L AA= BD1\AA0)= BD 1 A0
Ta c6 ABCD 13 hinh vuong nén A0 L BD dong thoi ( )

'(4'BD)N (4BCD) =BD
A0 L BD
A0 LBD

Ta co:

:(E}gﬂliAgcnﬂ:iacxao):Qam.

3a
Cau 11. Cho hinh ling try tam giac déu 48C -4 BC c6 canh d4y bang ¢ va canh bénbang 2 . Tinh goc giita
: BC
hai mat phang ) va (ABC) 9
Loi giai
Loi giai

(4BC)n (4 BC)=BC
Ta co .

Goi trung diém cua canh BC 1a M
Tam gidgc 4BC déu nén ta co: AM L BC(1)

ABC -ABC 13 lang try déu nén A4 L(ABC)= A4 LBC 2).
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Tu (1) va(2)tasuyra
Suy ra: goc ¢ giita hai mit phiang

Vi tam gidc AAM vuong tai 4 nénsuyra ¢

Ta co:

tan g = A
AM  af3
S

BC1(44M)= BC LAM
(4BC)

=Hma
3a

.Suyra ¥ =60

va (ABC) 13 goc giita hai duong thing AM va AM

Cau 12. Cho hinh chop S.ABCD ¢y ABCD 13 hinh thang vuong tai A, AB =BC =a: AD =24B 3 i mat

ben (S4B).(SAD)

Tinh tang cta goc ¥ giita

Loi giai
Loi giai

cung vudng goc v6i mit day va 54 =a\2 .
(SBC) 3 (ABCD)

(SBC) 3 (ABCD)
(SBC)n(ABCD)=BC,58 L BC, A8 | BC

Goc cin tim 13 9BA

SBA:tan Baa =2 =2

Trong tam gidc vudng AB :

Cau 13. Cho tir dién S.ABC ¢4 cac canh 54.5B.5C do61 mot vudng goc va S4 =SB =5C =1 Tinh cosin cta

goc giita hai mit phang

Loi giai
Loi giai

(SBC) 3 (ABC)
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Goi D 1a trung diém canh BC .

(SA L SB
= SA L(SBC)= 5S4 L BC

Tacs >4-3C

Ma SD L BC pan BC L(S4D)

= ((SBC).(4BC)) =SD4 =a

SD =—

Khi d6 tam giac S4D vuong tai S ¢o ‘E;
AD =£ COS 3P COS (1 :L

‘E va AD "E .
Cau 14. Cho hinh chop S.ABCD ¢4 gay ABCD 13 hinh vuong tam O, canh @. Puong thang SO vudng goc

s0 ="V

v6i miat phang day (ABCD) 3 2 . Tinh gbc giira hai mat phang (SBC) 3 (4BCD)
Loi giai
Loi giai

Do SO L(ABCD) s SO L BC

Goi M 1a trung didm BC | suy ra OM L BC

'BC LOM

= BC L (SOM)= BC LSM
. |BC L S0
Tacod !

Do do ((SBC).(ABCD)) =(5M,0M)

tan B0 =29 =5 = Buo =60
Xét tam giac vudng SOM | ¢o OM

Viy mit phang (SBC) hop vo1 mat day (4BCD) mot goc 60
Cau 15. Cho hinh lang tru ding ABC -ABC , day ABC 13 tam giac can AB =AC =a

19 — , ’ 2
BAC =120 BB =a.I 14 trung diém caa CC | Tinh cosin ciia goc giita hai mat phing (4BC) 3

Loi giai
Loi gidi
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Ta thiy tam giac 48 C 14 hinh chiéu vudng goc clia tam giac 4B 1 lén mat phang (4BC) Goi ¥ 1a goc giita

COS __5.4.5*c'
7 (4B) , v=
hai mat phang (4BC) 3 . Theo cong thirc hinh chiéu ta co: ABI
c,
I
1 3
S 5 =—AB -AC sin120 _i
Ta co: 2 4
— ——— a3
Al =\JAC* +CF —AB = AB" + BB~ Zaﬁ IB =|BC " +IC" = 5
1 J10
. S, == AB A1 =2 Vio
Suy ra: Tam giac 481 vuongtai 4 nén 2 4
S e 3
cosp =—£- = [—
A 5 10
Vay :

: . BAC
Cau 16. Cho hinh lap phuong ABCD -ABCD ¢4 canh bang @. Tinh sé do cua goc giita ( ) va

(DA'C)'

Loi giai
Loi giai
B’ c
I
AI’ I
~ _ | D
o ~ |
N g 1
X 3
\ I~
N I "‘7{1
Y -~ ~
s Ll b
(e N
- __,,..--""
o
A D

BH 1AC\HeAC)(
L ke ( )(1)

) = 44 L BD= BD | |ACA )= BD L AC
+ Mit khac, ta co: BD L AC (gt), A4 L(ABCD) ( ) (2).

Tu (1) va (2) suy ra: AC L(BDH)= AC LDH

Do 46, (84 ¢),(p4C)) =(HB, HD) —EHD

+ Xét tam gidc vudng BCA' ¢4
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1 1 1 3
BH® BC® BA  2a

2 2
= BH =a - |—= DH =a |-
3 3

cos BHD :EW_’F—E‘Ij =- I—=v Brrp =120
+ Ta co: 2BH" 2
(84 c),(pac)) =60

Vay

Tinh goc tao bdi mat bén va mat day.

Loi giai
Loi giai
8
2a
A B
I
-
Ta chon mat bén dai dién la (SBC). Goi ! 1a trung diém BC

(SBC) N {ABC) =BC
Ta co: {Trong(ABC),0I L BC
Trong(SBC),SI L BC

= ((SBC),(ABC)) =(01, 51) =810

Cau 17. Cho hinh chop tam giac déu S, ABC ¢4 day tam O canh 4, canh bén 24

or =L 4 =1 =N?. og =201 =22
Ta Cé: 3' 3 2 0 3' .
Jﬁﬂ
tan§r0 =292 =3 _ 2 fiT= Bor ~s1.4
of a3
6

Xét tam giac SO vuong tai 0.

l a3 _aB3 _ a3 50 =\sB*- 0B’ :J(EG}:_

i

BI‘E_EG
3] 3

Cau 18. Cho ling tru dimg ABC -ABC ¢6 day 1a tam gide vuong can tai B voi AB =a | AB=a\T Tinp

. o . . (4aBC).(4BC)
gbc gilra hai mat phang .

Loi giai
Loi giai

Trang 12/17



‘\

7 [ "< W IO Sr——.* Y

/T
¥

a i

Goi ! 1a trung diém A4C |
(4BC)n(4BC)=AC
Trong (48C), 81 L AC = ((48C),(4BC)) =(81,81)=B 15

| Trong (45 C)._ BI L AC
Taco: !

BI:EAC— Jm.-"_}-ﬂ =+Joa

tanE'fB_— “:‘i =23 BB =739

Ta co:

Xét AB BI vudng tai B:

Cau 19. Cho hinh chop S.ABC ¢4 day tam giac déu canh 2a  haj matt phang (SAB) 3 (SAC) cung vudng
gbc voi mat phing day, 54 =3a

Tinh gbc gitta hai mit phang (SBC) y (S4B)

Loi giai
Loi giai

= CE L(54B)= CE LSR
Taco: !

Ke EF LSB= SB L CF = ((SBC),(54B)) =(CF,EF) =BFE

Eaf:ﬁﬂ

CE =
Ta co:
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313
= o

EF :I_ A l =
2 || 2 13
J 3a)’ "ﬂ}
tan8rg =<E£ = V3a :“I'ﬁ = BFE ~64,3
EF 3Jﬁﬂ 3
Xét ACEF yupng tai E 13

Cau 20. Cho hinh chép cut tir giac déu c6 canh day nho 1a 2, canh day 16n 1a 2a v chidu cao 1a 3¢ . Tinh do
dai canh bén.

Loi giai
Loi giai
Ke CH LoC
%3 3 ¥

HC =OC - OH :“ﬂ“r a2 :“‘r

Ta co: 2 2 2
- - . a2 38

= CC =JCH* + HC :J(3a}- + ”1 = g

Vay d¢ dai canh bén cua hinh chép cut da cho la 2

Céu 21. Cho tir dign S-4BC ¢g cac canh S4-5B8-5C 451 mot vudng goc va 54 =SB =5C =1

Tinh c6-sin ctia goc giita hai mét phang (SBC) 3 (ABC) o

Loi giai
Loi giai

Goi D 1a trung diém canh BC .

Trang 14/17



. [54 LsB
Ta co = SA L(SBC)= SA L BC.

54 L 5C Ma SD L BC qan BCL[SAD}.

= ((5BC).(45C)) =5p4 =a. Khi d6 tam giac SAD vuong tai S

| 3

SD |
S50 =—: 4D =— COS¢ey =—— = COS(f =—
AD 3

co V20 V2 va .
Cau 22. Cho hinh chop S.ABCD ¢y ABCD 13 hinh thang vuong tai A AB =BC =a: AD =248 (, mat

pén (51B8).(54D) cung vudng goc voi mat day va 54 :aﬁ .

Tinh tang cua goc ¥ giita (SBC) y, (ABCD)

Loi giai
Loi giai

(SBC)N(ABCD)=BC,S58 L BC,AB 1 BC

Goc can tim 1a E}BA

54
SBA:tan ¥4 =22 =2
Trong tam gidc vudng AB :

3a

Céu 23. Cho hinh ling try tam giac déu 4BC -4 BC c6 canh ddy bang ¢ va canh bén bang 2 . Tinh goc giita

. (4BC
haimétphéng( )va (4BC)q

Loi giai
Loi giai

A % L'

B!
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Ta co

Goi trung diém cua canh BC 13 M,

Tam giac ABC déu nén ta co: AM L BC (1).

ABC-ABC |3 lang tru déu nén L(4BC)= A4 LBC Q).
BC L(4AM)= BCLAM

(4BC)n (4 BC)=BC

Tu (1) va(2)tasuyra

. ) . AB
Suy ra: goc ¢ giira hai mat phang

AAM vuong tai 4 nénsuyra 7

AA
tan g =——
AM

Ta co:

Suy r

Cau 24. Cho hinh lap phuong ABCD ‘ABCD ¢4 canh bang ¢. Tinh s6 do ciia goc giira
(p4'c)

Loi giai
Loi giai

BH LAC(HeAC))

+ Ké

+ Mat khac, ta co: BD L AC (gt),
A4 L(ABCD)= AA L BD
= 8D 1(4c4)= BD L AC(2)

Tu (1) va (2) suy ra: ACL(BDH)= AC LDH

Do do,

+ Xét tam giac vuong B CA" ¢o:

2 ¥ =60

+

(84 c),(pac))=(HB, HD)

BH"

+Ta co: cos BHD =

BC*

BA*®

3 ‘3 fE
—= BH =a - |—= DH =a -, |—
2a’ 3 3

] 2_ 2
2BH™- BD" _ 1 _ Yep =170

va (4BC) 13 o6 giita hai dudng thing AM va AM Vi tam gidc

(B4cC) .
va
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Viy ((84¢),(p4c)) =60 |
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