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1. MO PAU

1. 1. Ly do chon d@ tai

Dé boi dudng cho hoc sinh ning luc sang tao, ning luc giai quyét van dé,
1y luan day hoc hién dai da khﬁng dinh: “Can phai dua hoc sinh vao vi tri chu
thé hoat dong nhan thire, hoc trong hoc tap”. Hoc sinh bﬁng hoat dong tu luc,




tich cuc cta minh dé chiém linh kién thic. Qua trinh nay duoc lap di lap lai
nhiéu 1an s& gop phan vao hinh thanh va phat trién cho hoc sinh tu duy sang tao.

Trong ndm hoc 2015 — 2016 dugc nha truong phan cong day mon Toan
12 ban co ban. Hinh hoc khong gian 1a mdt bd mon khoé trong chuong trinh
Toén trung hoc pho thong, doi hoi phai ¢ tri tuong tuong khong gian va trinh
bay gon gang, day du, chit ché. Qua giang day t6i nhan thdy: Hoc sinh ban co
ban hoc rat yéu vé phan nay va thoi lugng cho luyén tap it. Trong thuc té nhiing
nam gan day, cac bai toan vé tinh khoang cach trong dé thi tot nghiép, dé thi Pai
hoc - Cao dang - THCN va dac biét dé thi trung hoc phé thong qudc gia bai tap
rat phong pht, ma chi c6 sb it cac em biét phuong phap giai nhung trinh bay
chua dugc gon gang, tham chi con méc mot sd sai 1am khong dang c6 trong khi
trinh bay. Tai sao lai nhu vay ?

Ly do ¢ day la: Bai tap trong sach gido khoa chuong trinh SGK Hinh Hoc
16p 12 dugc trinh bay rat it va han hep, mat khac thoi luong danh cho chuong
nay con it nén giao vién khong thé dua ra dugc nhiéu cach giai cho cac dang bai
tap dé hinh thanh k¥ ning giai cho hoc sinh. Trudc tinh hinh “qué tai” vé tri
tuong tuong khong gian, giai cac bai toan khoang cach doi hoi hoc sinh phai
nam vimg nhiéu kién thirc, phai c6 tu duy ¢ mirc do cao; to1 da hudng dan cac
em st dung phuong phap toa d6 dé chuyén mot sb bai toan khoang cach cua
hinh hoc khong gian & chuong III — Hinh hoc 11 va chuong I — Hinh hoc 12
sang hinh hoc giai tich & chuong III — Hinh hoc 12. Phuong nay mang tinh tinh
toan song ctr tuan thi quy tic ma sach gido khoa di xay dung thi thuc hién 10i
giai mot cach tu nhién, b6t tu duy triru twong va da c6 may tinh bo tai hd tro
viéc tinh toan. Dé phat huy vu diém ctia phwong phap toa do, t6i dit cdu hoi: Bai
toan loai nao c6 thé giai bang phuong phap toa do ? Néu duoc thi gin hé toa do
nhu thé ndo ? Sau do chon cach tinh toan va trinh bay sao cho hop Iy nhat ? ...
Tir d6 dan dan truyén thu cho hoc sinh phuong phap, kinh nghiém tim to1, suy
nghi phat hién 10i giai, coi phuong phap toa do 13 1 cong cu dé giai quyét mot sd
bai toan hinh hoc khong gian mot cach thuan thyc.

Chinh vi vay toi chon dé tai sang kién kinh nghiém la:

“Str dung phwong phdp toa d gidi mét sé bai todn vé khodng cdch trong hinh
hoc khong gian”
1. 2. Muc dich ciia dé tai

Reén luyén tu duy qua viéce giai toan 1a mot vi¢c lam thiét thuc nhat trong
qua trinh day hoc toan, la mot qua trinh bao gém nhiéu khau:

+ Reén luyén kha ning phan tich giai bai toan: D6 1a viéc xem xét, nghién ctru
bai toan da cho. Phai biét nhin bai toan dudi dang chinh quy, mau muc. Pay la
cach nhin truc tiép va dic diém chil yéu ctia bai toan, cach nhin nay gitip ta phat
hién duoc dac diém co ban, don gian néu khong bi che khudt boi nhing hinh
thire rac roi. Tuy vay lai phai biét cach nhin bai todn dudi dang dic thu, riéng l¢,

nén hoc sinh can phai dugc rén luyén nhleu moi biét cach khai thac het moi
khia canh biéu hién tinh vi cta bai toan, méi ¢ ‘go1”’ dugc nhirng diéu mudn noi
clia cac con sd, cua céc ki hiéu, cac diéu kién chira dung trong bai toan. Phai biét
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nhin bai toan trong béi canh chung, nhung ciing phai biét nhin bai toan trong
timg hoan canh cuy thé, lai phai nhin bai toan trong méi twong quan voi nhitng
loai bai toan khac.

+ Rén luyén kha niing dinh hwéng va xac dinh dwong 16i giai bai toan: Pay
1a khau quyét dinh sy thanh bai, hay hodc do cia mot bai toan. Vén kién thirc
ctiia hoc sinh nhiéu hay it anh hudng 16n dén viéc rén luyén kha nang xac dinh
phuong hudng giai bai toan. Chil yéu cua khau nay 13 phai xac dinh dang dan
thé loai bai toan. Vi thé hoc sinh can nghién ctru k¥ bai toan: yéu cau bai toan do
doi hoi dé xac dinh ding thé loai. Cac dudng 16i giai ctia s6 16n loai bai toan da
dugc xac dinh trong ndi dung nhiing tri thirc vé loai toan dé6 ma hoc sinh phai
biét va tat nhién 1a phai nhé. Tuy vay cai kho vé mit nay thuong gip 1a mdi bai
toan tuy nam trong mot thé loai nao d6 nhung lai c6 nhirng vé riéng biét cua né.
Vi thé hoc sinh can nim viing cac duong 16i chung, lai phai phat hién dung cai
riéng ctia mdi bai toan dé chon mét duong 16i thich hop nhat.

+ Rén luyén kha ning lua chon cac phuwong phap va cong cu thich hop dé
giai toan: Cong viéc xac dinh cac phuong phap va cong cu cling nhu cac phep
bién d6i mang tinh chat ky thuat. Noi mot cach cy thé hon do bai toan c6 nhimng
dic diém nao ma tir d6 dan ta t6i viéc chon lwa phuong phap va cong cu tuong
g véi dic diém d6. Ngay ca viée st dung cac phép bién doi, cac cong thirc &
dang nao, theo chiéu xudi hay chiéu nguogc co loi hon. Hién nhién 1a chon dugc
t6i uu cac phuong phap, cac cong cu va cac phép bién doi thi 101 giai bai toan s&
t6t nhat. Tinh sang tao va do thong minh cua tri tué gép phan khong nho vao
cong viéc nay.

+ Reén luyén kha ning kiém tra bai toan: Bai tdp nham danh gia muc 4o, két
qua day hoc, danh gia kha ning hoc toan va trinh do phat trién cia hoc sinh ciing
nhu kha nang van dung kién thtc da hoc. Trong viéc lya chon bai tap toan va
hudéng dan hoc sinh giai bai tip toan, gido vién can phat chu y diy du dén tac
dung vé nhiéu mit cua cac bai tap do.

Thuc tién su pham cho thdy, gido vién thuong chua cha y dén viéc phat
huy tac dung gido duc ctia bai toan, ma thuong chu trong cho hoc sinh lam nhiéu
bai tap. Trong qua trinh day hoc, viéc chii ¥ dén chuc ning cta bai tap 1a chua
da ma gido vién cin quan tAm t6i 101 giai cta bai tip toan. Thudng hoc sinh
pham sai 1am trong khi giai bai tip do cac nguyén nhén sau:

- Sai s6t vé kién thtic toan hoc, tirc 1a hiéu sai khai niém hay gia thiét hay 1a két
luan cua bai toan.

- Sai sot vé phuong phép suy luan.

- Sai sot do tinh sai, dung ky hiéu, ngon ngir dién dat hay do hinh v& sai.

+ Rén luyén kha ning tim kiém cac bai toan lién quan va sing tao cac bai
toan méi: Muc dich cubi cung cua nhirng bai toan dugc tim ra la dung, thu
dugc, xac dinh duoc ... mot ddi tuong nao do, tc 1a tim ra an sb cta bai toan.
Hoc Sinh it di sau, it suy nghi xem liéu c6 nhiing bai toan nao lién quan dén bai
nay khong ? Néu thay mot mdt diéu kién nao dé cua bai toan ta s& co bai toan
nhu thé nao ? giai duoc khong ? Bai toan tong quat cuia dang nay ra sao ? ... Néu
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ctr tién hanh thuong xuyén va ap dung ding dbi tuong thi viéc rén luyén kha
nang phan tich, tong hop, tong quat hoa, dic biét hoa, triru twong hoa ... Tir d6
thuc day su phat trién tu duy sang tao ctia hoc sinh.

Qua do6 da ren luyén cho hoc sinh biét lya chon cach gidi sao cho gon
gang, dﬁy da, chat ché va van dung Hinh hoc giai tich dé 1am mét sd bai tap
khoang cach cua hinh hoc khéng gian nhim nang cao chét lugng Toan 12 ban
co ban, tiép can voi dé thi trung hoc phd théng quéc gia.

1. 3. P6i twong nghién ciru

Xay dung, tht nghiém va rat kinh nghiém thong qua hoc sinh 16p 12 cua
truong THPT Hoang Hoa 4.

1. 4. Phuong phap nghién ciru

Phuong phép phan tich tong hop tai liéu, nghién ciru sach gido khoa Hinh
hoc 12, Hinh hoc nang cao 12, Tu chon nang cao 12, ...Phuong phap van dap
goi md ..., kiém tra dénh gia. Sau d6 théng ké dé xur 1i sé liéu thu duogc va rat
kinh nghiém cho bai hoc sau.

2. NOI DUNG SANG KIEN KINH NGHIEM
2.1. Co sé Iy luin ciia sdng kién kinh nghiém
Hinh hoc 1a mon hoc ¢6 tadc dung 16n trong viéc rén luyén tu duy logic va
sang tao cho hoc sinh.

Céc hoc sinh & cap THPT néi chung, hoc sinh khdi 12 néi riéng dang
trong qua trinh dugc phat trién, bdi dudng va chon loc trinh d6 khac nhau giita
cac hoc sinh cung moét 16p va co thé c6 khong it bién ddi. Vi vay, ndi dung va
phuong phap day hoc & cac 16p phai linh hoat pht hop vé6i diéu kién cu thé cia
thay va tro, ciia viéc to chirc day hoc. Phuong phép toa do trong khong gian
dugc nghién ctru chi tiét cu thé trong chuong 111 — Hinh hoc 12. Bai vay khi day
phan nay can khai thac cac tmg dung ciia no.

2. 2. Thue trang ciia van d@ trudc khi ap dung sing kién kinh nghiém

Trinh d6 hoc sinh kha chénh 1éch, thé hién & thai d6 hoc tap, su yéu thich
mon hoc. Hinh giai tich ¢6 vai trd quan trong dugc dé cip kha nhiéu trong bo dé
thi tuyén sinh, hoc sinh kho tim ra phuong phap hoic tim ra phuong phap nhung
trinh bay con rudm ra, chua déy du, chua chat ché. Co su chénh Iéch do6 1a do:
+) Nhan thtic ctia hoc sinh. +) Chat lugng gio day. +) Thoi gian hoc tip ciia hoc
sinh.

Tat ca cac nguyén nhan d6 déu anh hu’O’ng truc tlep dén két qua hoc tap.
2. 3. Cac giai phap da sir dung dé giai quyét van dé
2.3.1 Piéu trude tién 1a hoc sinh phai nam virng dinh nghia hé toa d6 Oxyz, toa
d6 cua diém va cta vecto, cic phép toan vecto, tich vo hudng va co6 hudng cia
hai vecto, cong thirc tinh do dai cia mot vecto, khoang cach gilra hai diém va
giita hai mit phang, khoang cach tir mot diém dén mot mit phang, khoang cach
giita hai duong thang, phuong trinh mit phang va duong thang, goc giira 2 mit
phing ...
2.3.2 Phan b6 sung:




1. Cach xac dinh toa do cua diérq ddi vé6i hé truc toa do Oxyz: Trong khong gian
Oxyz, cho mét diém M tuy y. Biém M c6 toa d0 (X; y; z) xac dinh nhu sau:

Nz

M;

X L

Théng thuong vé truc Oz la dwong thang c6 phwong thang diing
- X4c dinh hinh chiéu ctia diém M trén mit phang (Oxy) la diém M.
- X4c dinh hinh chiéu ctia diém M’ trén céc truc Ox, Oy 1an luot 1a M, Ma.
- X4c dinh hinh chiéu cta diém M trén truc Oz 1a M.
- Tinh d6 dai cac doan thrfmg OM,, OM,, OM; (doan théng ndi géc toa do va
hinh chiéu trén céc truc toa do)
Khi d6: hoanh d6 ctia diém M 1a x =0M, , tung d6 ctia diém M 13 y =0M, ,
cao do cua diém M 1a z =oM,
Chu y: x =0M, =0oM, khi M, thudc tia Ox
x =0M, =-0M, khi M, thudc tia Ox’ (tia doi cia tia Ox)
2. Khoang cach tir mot diém M dén dudng thang d di qua diém M, va c6 vecto

chi phuong u: (M. a) :M

3. Khoang cach giita hai duong thang chéo nhau d, va d,, biét d, di qua diém M,
va ¢0 vecto chi phuong «, ; d, di qua diém M, va ¢é vecto chi phuong v, :

d(d,;d;) =uul,|fj]\f]M2

U, U,

(Cdc cong thure 2, 3 chi duoc néu, khong chung minh o Tai liéu chu dé tw chon
nang cao Toan 12)
Mac dit muc dich chi can hoc sinh nhé cong thurc dé vin dung song toi van
di chung minh (sw dung cdach chung minh cua Hinh hoc 12 nang cao trang 100,
101) @é hoc sinh thdy sw tw nhién, khéng guwong ép; tao tam thé thodi mdi cho
hoc sinh khi sw dung cong thic.
2.3.3 Khi hoc sinh d4 nim chic cac van dé néu trén thi gido vién c6 thé dua ra
mot vai bai toan hinh hoc khong gian da lam ¢ chuong III — Hinh hoc 11, sach
bai tap Hinh hoc 12, dé thi THPT Qudc gia 2015, dé thi khao sat chat luong cta
mot sd truong THPT va S& GD — DT dé hoc sinh tim toi phéat hién cach giai
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bang phuong phap toa dd. Tir d6 so sanh hai phuong phap, thiy duoc“cai
hay”cta phuong phap ndy, bang hoat dong tu lyuc, tich cuc ctia minh dé chiém
linh kién thuc.

Trwdc tién ldy vi du trong sdch gido khoa dé tao cam gidc gin giii cho hoc
sinh

Bai 1 (Vidu - trang 118 Hinh hoc 11)

Cho hinh chép S.ABCD c¢6 day la hinh vuéng ABCD canh a, canh SA vuong
goc v6i miat phang (ABCD) va SA = a. Tinh khoang céach giita hai duong thang
chéo nhau SC va BD.

Hoc sinh nhdn thcfy SA, AD va AB do6i mot vuong goc tuw do gcfn hé toa do Oxyz;
xdc dinh toa do diém S, D, B, C (xac dinh hinh chiéu ciia S, D, B, C trén cdc
truc toa dg); céng thirc tinh khodng cdch giita hai dwong thang chéo nhau; nén
cdc em dd dwa ra ngay loi giai hoan chinh:

Cth’l hé truc toa df) OXYZ vO1 A =0; B € tiaOx; D € tiaOy; S € tiaOz
Khi d6 B(a; 0; 0), D(0; a; 0), S(0; 0; a), C(a; a; 0) (Hinh chiéu ciia C trén Ox la
B va AB = a, hinh chiéu ciia C trén Oy la D va AD = a)
= SC(asas- a) =a(l;l;- 1); BD(- a;a30) =a(- 1;1;0) .

Ggttcr SC(O:0: a)
ST -
vitcecp u, C1:1:— 1) »

Gttcy B(Ca:0:0)>

Ve -
vtep ul (- 1:1:0)

la+1.0+2.(-a)| a~J6

NP +17 427 \F T
Tir d6 t6i yéu cdu cdc em néu cdc budc gidi bai todn trong khéng gian

bang phwong phap toa do. Sau do toi chinh swa va cho hoc sinh ghi nho:

Buc 1: Thiét ldp hé truc toa do thich hop (cé san hodc tao dung 3 du*o’ng
thang d6i mét vuéng géc va phdi tinh dwoc khodng cdch tiv goc toa do dén cdc
hinh chiéu trén cdc truc toa d6), tir d6 suy ra toa do cua cdc diém cdn thiét.

Buede 2: Thiét ldp biéu thire cho gid tri can xdc dinh, théng thieong bao gom:
- Toa dé vecto chi phwong, vecto phdp tuyén (chon vecto ¢é toa dé 2 diém miit
don gidn), théng thuong chon vecto cing phiong dé dé tinh todn ...

= [Z,Z]:(l;l;z), SB(a:0:- a) = d(SC,BD) =
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- Phuong trinh mat pﬁcfng. 7 7

- Khoang cach tir diéem déen mat phang, khoang cach gitta hai dwong thang chéo
nhau ...

Sau dé ldy dé thi trung hoc phé théong Quéc gia nim 2015 tgo cam gidc thiét
thuc

Bai 2 (Pé thi trung hoc pho théng Qudc gia nim 2015)

Cho hinh chop S.ABCD c6 day ABCD la hinh vuéng canh a, SA vudng goc voi
mat phang (ABCD), goc gitra duong thang SC va mat phang (ABCD) bang 45 0,
Tinh theo a khodng cach gitra hai duong thang SB va AC.

AZ

X L/
Loi giai:

Chon hé truc toa df) Oxyz vOl 4 =O0; B € tiaOx; D € tiaOy; S € tiaOz
Ta cd S4 L (ABCD) = (SC,(ABCD))=(SC, AC) =/SCA =45°; AC =a~/2
Tam giac SAC vudng can tai A =>54 =4C =av2 .
Khi d6 A(0; 0; 0), B(a; 0; 0), S(0; 0;av2), C(a; a; 0) (Hinh chiéu ciia C trén Ox
la B, trén Oy la D).
= S_é :(a;O;— a\E):a(l;O;— ﬁ):a u_;; E :(a;a;O) :a(l;l;O) =a u_z-
= |uus ] = (V2 V2. A8(0:0:a42)
V20+(-N2)0+1av2| o5 adio

V2+2+1 5 s
Tir hai bai todn trén so sinh hai phwong phdp: hinh hoc khéng gian thuin
tuy va hinh hoc gidi tich, thiy dwoc “cdi hay” ciia phwong phdp toa dé, bang
hoat déng tw luc, tich cwe ciia minh dé chiém linh kién thirc.
Bai 3: Cho hinh chop S.ABCD c6 day ABCD 1a hinh thang vudng tai A va D
vl AB = AD = a, DC = 2a, SD = a va vuong goc véi day. Tinh khoang cach tur
A dén mit phang (SBC).

= d(SC,BD) =

Loi gidi:



A
/

>
R
®
o)

Loi giai:
Chon hé truc toa d(’j DXyZ vOl 4 € tiaOx; C € tiaOy; S € tiaOz

Khi d6 A(a; 0; 0), C(0; 2a; 0), S(0; 0; a), B(a; a; 0) (hinh chiéu cia B trén Ox ld
A, trén Oy la trung diém ciia DC).
Ta co: BS =(-a;-a;a) =-a(l5l5-1) =-a E;, BC =(-a;a;0) =a(- 1;0) =a LZ .
= E»ZF(I;I;Z)
Mit phang (SBC) di qua S(0;0:a) va c6 1 vecto phéap tuyén (1;1;2).
= (SBC):x+y+2(z—a)=0 <=>x+y+2z—-2a=0.
VAy d(A.(SBC)) :% :"‘f.
Bai 4 (Bai 1.18 — trang 18 sach bai tdp Hinh hoc 12)
Cho hinh hop chir nhat ABCD.A’B’C’D’ ¢6 AB = a, BC = 2a, AA’ = a. Ly
diém M trén canh AD sao cho AM = 3MD. Tinh khoang cach tir M dén mit
phang (AB’C).

Dang nay cac em da gap o bai 10 trang 81 va bai 10 trang 91Hinh hoc 12
(toan bé chwong I chi yéu cau lam 2 bai nay theo phiong phdp toa dj)

] D’
I
I
B’ : ,
a | C
I
I
! D
A/J— —————————— —
x/ y
B 7
o 2a C
X



Chu y: Voi hinh hop chit nhdt ABCD.A’B’C’D’ ta thuong thiét ldp hé truc toa
do duwa trén ba canh AB, AD, AA’ twong wng voi cdc truc Ox, Oy va Oz.
Tw do co loi giai sau:
Chon hé truc toa d6 Axyz vO1 B € tiaOx; D € tiaOy; A'€ tiaOz
. 3 ,
Khi d6 A(0; 0; 0), B’(a; 0; a), M[O;Ta;o], C(a; 2a; 0) (Hinh chiéu cua B’ trén

Ax 1d B va AB = a, hinh chiéu ciia B’ trén Az la A’ va AA’ = a, hinh chiéu ciia C
trén Ax la B va AB = a, hinh chzeu cua Ctrén Ay la D va AD 2a)
= AB'—(aO a) =a(l;0;1) =a “1 AC =(a;2a;0) =a(1;2;0) =a u2
= |, |=C 2:1:2)
Mit phang (AB’C) di qua A(0; 0; 0) va c6 vecto phap tuyén »(-2; 1;2).
3a
0. Va , _ 2 _a
Y d(M,(4AB'C)) BN oy
Bai 5: Cho hinh chop S.ABCD c6 day ABCD la ntra luc giac déu noi tiép
duong tron duong kinh AB = 2a, SA = a+3 va vuong goc vdi day.
a) Tinh khoang cach tir A, D dén mit phiang (SBC).
b) Tinh khoang cach tir dudng thang AB dén mit phang (SCD).
Tir bai 1 dén bai 3 ¢6 san 3 dwong doi mot vudng géc, ¢ bai nay can tao dung
hé truc, dé y rang SA vuéng géc véi moi dwong thang thude day.

=> (AB’C): -2x +y + 2z =

Loi giai:
Chon hé truc toa d0 Axyz v&i B €tiaOx; S €1iaOz | Ay vuodng goc voi

A >
X
| | G ; /-
%
y D C yv D

O la trung diém ciia AB => tam gidgc OAD va OBC déu canh a => hinh chiéu
cua D, Ctrén Ay la I va Al = a\f

(do dai dwong cao tam gidc déu canh a), hinh

chiéu cua C trén Ax la J (trung diém ciia OB), hinh chiéu cia D trén Ax la K
(trung diem cua AO).

Khi dé A(0; 0; 0), B(2a; 0; 0), [3“ av3 ],D[g “Zf ]s(m)af)




a)
SB =(2a;0;- aﬁ):a(z();- ﬁ):a Z; E [320 a;/_ \/_] a3 (ﬁ e 2)—— i,

[ l,uzJ =(3:1:2)
Mt phing (SBC) di qua B(2a; 0; 0) va c6 vecto phap tuyén (/3:1;2).
=> (SBC): v3x +y+2z- 2a/3 =0. Do d6:

a3 + aﬁ_ 2a+/3

" 2“‘5‘ a6 2 a6
d(A,(SBC))—m == d(D,(SBC)) = NESEY ==
b) SD = ; a\F__ a3 a(l V3 ZI)——M = [u u, } (0;4;2)) =2(0;2;1)

Mit phang (SCD) qua D va c6 vecto phap tuyén (0; 2; 1)
=> (SCD): 2»+z- a+/3 =0. Vi AB // CD nén AB // (SCD).
Vay aCs.(scp» =a (1, (ScDY :bj‘f‘ 15

Qua 5 bai tdp dwa ra nhdn xét: Véi mét s6 bai trinh bay theo phiong
phdp toa do 1a toi wu, véi mét s6 bai mirc do & 2 phieong phdp toa dé va khéng
gian la twong dong. Tuy nhién ciing can phdi nhé rang khéng phdi khi ndo
phuong phdp toa do ciing to ra hiéu qua.

Sau dé téi ldy thém mdt sé bai hinh hoc khéng gian ¢ dang khéc véi mire
dé khé hon, can ky nang tong hop hon dé hoc sinh tim toi, kham phd, phdt hién,
luyén tdp, khai thic va xit Iy théng tin, tw hinh thanh hiéu biét, nang luc va
phdm chat.

D ac biét, viec xdc dinh va tinh khoang cach trong hinh hoc khong gian
twong doi khé, song phwong phap toa do lai to ra rdt hiéu qud.

Bai 6 (Dé khao sat chat luong S& GD va BT Thanh Hod nim 2014 — 2015)
Cho hinh chép S.ABCD c6 day 1a hinh thoi, tam giac SAB déu va nam trong
mit phang vudng goc vi mit phang (ABCD). Biét AC = 2a, BD = 4a, tinh theo
a thé tich khéi chop S.ABCD va khoang cach giita hai duong thang AD, SC.

Loi giai:

A

z

Nhdn thdy SH | day, ma day la hinh thoi ¢6 hai du’oy’%g chéo vuong goc.
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Tiry 1: Goi O = AC'BD, H la trung diém ciia AB.
Vi tam giac SAB deéu nén SH LAB. Do AB = (SAB)\(ABCD)
va (SAB)L(ABCD) nén SHL(ABCD). Ta co:

o4 =A7C =a; OB =% =2a= AB =NOA* +OB* =a 5= SH :"132‘g :“‘QE
Chon hé truc toa do Oxyz vG1 D €tiaOx; C €tiaOy | hu’('mg tr H dén S trﬁng

hudng cua tia Oz.

Ta co: A(0; -a; 0), D(2a; 0; 0), C(0; a; 0), S [ a;- %;aéﬁ

(hinh chiéu ciia S

trén mdt phang Oxy la H; hinh chiéu cia H trén Ox la trung diém ciia OB, trén
Oy la trung diém cua OA, hinh chiéu cua S trén Oz la S" va OS’ = HS)

3a a\/E 23(2.3._ .\/E)—ET,T
2 77 2

a;—-i-

2 2

= E :(2a;a;0)=a(2;1;0) =a uT; 546: =

= ur,u| = NT5:2415:4), 4C(0:2420)

[4avT5| 445 _4a1365
JI5+60+16 /91 91
Bai 7 (Dé khao sat chat lugng S6 GD va DT Thanh Hoa nam 2015 — 2016)
Cho hinh chop S.ABCD c¢6 day ABCD la hinh thang can, AD la day 16n, AD =
2a, AB = BC = CD = a. Hinh chiéu vudng goc ciia S 1én mit phang (ABCD) la
diém H thudc doan thang AC sao cho HC = 2HA. Géc giita hai mat phang
(SCD) va (ABCD) bang 60° .Tinh theo a thé tich khéi chop S.ABCD va khoang
cach giita hai duong thang SA, CD.

Loi gidi:

= d(AD,SC) =

* Twong tw bai 5. 7 ‘
*Twy 1: O la trung diém cua AD => tam giac OAB, OBC va ODC déu canh a

=> g6c ACD = 90" va AC= 2.2 =a\3

Ta c6: DCL(SHC)=> ((SCD),(ABCD))=(SC,HC) =/ SCH = 60’
—> SH = HC.tan 60° = %Acﬁ =24

11



Chon hé truc toa do Axyz’ v6i B thude tia Oy, Ax vuong géc voi AD, tia
Az cung huong trung voi tir H dén S. ‘ ,
O la trung diem cua AD => AOAB va ODC déu canh a => hinh chiéu cua B, C

trén Ax la I va Al = @ hinh chiéu ciia B trén Ay la K (trung diém ciia AO),
hinh chiéu ciia C trén Ay la J (trung diém ciia OD), hinh chiéu cia H trén Ax la

Evi AE = L ar _aV3
3 6

. hinh chiéu ciia H trén Ay la K.
a«/— 3a S[ 3 .a 2a ]
)

6

;0

Khi d6 A(0; 0; 0), D(0; 2a; 0), €

0 :g(\@;- 1;0)=% 1y

a
23

= A4S :[ av3 ;a;2a] 23(\/5;3;12)231;;;1346 :[ aﬁ;_
6 2 ] 6 6 2

24a3]  6u3 _6avi3

= ["Z,Z}z(lz;lzﬁ;- 44/3), AD(0:2a:0) = d(SA,CD) =

4/9+27+3 39 13
Bai 8 (Pé khao sat chat luong THPT Binh Minh - Ninh Binh nim 2016)

Cho hinh chép S.ABCD ¢6 day ABCD 1a hinh thoi tam I va ¢ canh bang a, goc
BAD bang 60°. Goi H 1a trung diém ctia IB va SH vudng goc véi mit

phang (ABCD). Géc giita SC va mat phing (ABCD) bang 45°. Tinh thé tich cua
khéi chop S.AHCD va tinh khoang cach tir diém A dén mat phang (SCD).

Loi giai:

* Twong tuw bai 6.
*Tuy 1: SHL(ABCD)=>(SC,(ABCD))=(SC.HC)= LSCH=45".
Géc BAD = 60° nén tam gidc BAD déu canh a

3a a\/_

= BD =a, HD—4, A]:T, AC =241 =a+/3 .

.y A A . 13
Tam giac SHC vuong can tai H = SH =HC = IC* + HI® :af'

Chon hé Oxyz, sao cho I trung O, diém D thudc tia Ox, C thudc tia Oy,
hudng tr H dén S trung hudng tia Oz. Ta co
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a a~3 a~/3 a a~/13 ,
D| —;0;0{,C] 0; ;0 |, A| 0;- ;01,8 - —:;0; ) . A 5 ~
[ 2 J > > 2 2| (hinh chiéu cua S trén Ox
la H, trén Oz la §" va OS’ = SH)
—_ a a3 | a(l ) a— —a a3 a13 a(l ) a—
= DC|- —; 0 =- =\:-4/3:0)=- —u,,S5C| —; = =0.23:-V13)=% 4.
‘ 2 2 ] 2 \/_ 2 : 4 2 4 4 \/_ 4 2

- L{”Z} :(@; ”13;3\6):’ (SCD): \J39x + /13y +3/3z- & 239 =0

a~/39

J79

Bai 9 (Dé khao sat chat lugng THPT Quang Xuong 4 — Thanh Hoa nim 2016)
Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai B, AB = 2a, goc BAC
= 60°, canh bén SA vudng goc v6i day va s4 =av3 . Goi M 1a trung diém cta
canh AB. Tinh thé tich cta khdi chop S.ABC va khoang cach giita hai duong
thang SB va CM theo a.

= d(A4,(SCD)) =

Loi gidi:
S Nz

B

Chon hé toa do Oxyz sao cho B tring O, diém A va C lan luot thudc tia
Ox va Oy, hudng tir A dén S tring v6i hudng tia Oz.
Tam gidc ABC vudng tai B ¢c6 BC = AB.tan 60° = 2443
Ta cd B(0;0;0), C(0:2a+/3:0), S(2a;0; a~/3), M (a;0;0)

BS(2a:0:ca~3) —ma(2:0: /3> —==.S7 : {Z:::)Bgz’;)“:;‘)ﬁ)
CAL Cerz— Z2ea~3:0) —cz(l:— 2~/3:0) —=C A7 : ‘{Z::;Ag:;f’:ig,o)

, | - 6a 2+/87a
Ta co [ul,uz] =(6;~/3;- 4~/3), BM (a;0;0) = d(SB,CM) = =="%

Bai 10 (Pé khao sat chat luong THPT Hung Vuong — Binh Phudc nim 2016)
Cho hinh chop S.ABC c6 ddy ABC la tam giac vudng can tai C, BC = a. Hinh
chiéu vudng goc cua S trén mit phang (ABC) 1a trung diém H ctia AB, biét rang
SH = 2a. Tinh theo a thé tich ciia khdi chop S.ABC va khoang cach tir diém B
dén mit phang (MAC), trong d6 M 1a trung diém cta canh SB.

Loi gidi:

13



Chon h¢ truc toa d§ Oxyz sao cho O trung véi H; B, C, S lan luot thude
tia Ox, Oy, Oz.

Vi tam gidac ABC vuong can tai C nén CHLAB va AB = a2

5

Ta co: B O;al,A| - 0,C|0 af

av2 o0l ae| Y2 .
2 4

aﬁ;o;
2

0| (M la trung diém

ciia SB =>hinh chiéu ciia M trén Hx la trung diém ciia HB, trén Hz la trung
diém cua SH)

[3‘“/_ ] a(sf04) —u,,AC

greaaA
vipr (- 4:4:3V/2)

a2a\/_

’ a\/z G;];O):aﬁu—;
2 2 2

= [TT] =(-4:4:3/2) = (MAC) : {

‘ 2a-\r QQI‘ 4a«r 4a
Jie+16 +18 J50 5
Bai 11 (Dé khao sat chat lugng THPT Hoang Hoé 4 — Thanh Ho4 nam 2016)
Cho hinh chop S.ABCD ¢6 day ABCD la hinh thoi canh a, goc ABC = 60°,
canh bén SA vudng goc v6i day va canh bén SC tao véi mat ddy mot goc 60°.
Goi I 1a trung diém cua BC, H 14 hinh chiéu vudng goc ctia A trén SI. Tinh thé
tich khéi chop S.ABCD va khoang cach tir diém H dén mit phang (SCD) theo a.
Loi giai:
* Ddp dn sit dung hinh hoc khéng gian thudn tiy, doi héi tw duy cao — théng
qua 3 lan khodng cach trung gian va ty sé khodng cdch nay kha phirc tap.
* Ty 1: SAL(ABCD)=>(SC,(ABCD)) = (SC,AC) =£SCA = 60".
Gé6c ABC = 60° nén tam gidc ABC, ACD déu canh a
= AC =a= SA=AC.tan60" =a/3 .
* Cdn chon trong mdt day hai dwong thang vuéng goc, véi cdc bdi & trén chon
hai dwong chéo cua hinh thoi, nhung voi bai nay chon nhuw vy rdt khé xdc dinh
toa d¢ diem H vi tinh cdc dé dai khd phire tap. Pé y rang, H thuéc SI va SA
vubng géc véi day, géc CAD = 60°, I la trung diém ciia BC =>géc IAC = 30°

= (MAC):-4x+ 4y +3/2z- 2a+/2 =0 = d(B:;(MAC)) =
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=> géc IAD = 90’

Chon hé Oxyz sao cho A trung O, diém I thudc tia Ox, D thudc tia Oy, S

AL , 3 \ 4 , )
thudc tia Oz. Ta co 50:0:a+/3) DO: a:0).C a2 ;%;0 (hinh chiéu cua C trén Ox
la I trén Oy la trung diém ciia AD)
= ?D(O;a;— aﬁ):a(ﬂ;l;— ﬁ):a 171', ?C: av'3 ;E;_ a~3 Z%(ﬁ;l;— 2«/5):% Z

= E,ZJZ(- V35 3- ﬁ)z- ﬁﬁ;ﬁ;l)z (SCD):x+\Ey+z— a3 =0
a+/39

J79

Hinh chiéu cta H trén Ox, Oz 1an luot 1A K, J.

AK _SH _SHSI _SA*> _ S4° 4.k :ia«ﬁ _2a\3

= d(A,(SCD)) =

Al SIS T SIY 142 +54° 5 572 5
- 2““/5-0'“5] = d(H:;(SCD)) = @ﬂf- 3 _2a4/15 .
5 77 s ’ N J5 25

Bai 12 (Pé khao sat chat lugng THPT Xuan Trudng — Nam Dinh nim 2016)
Cho lang try ABC.A’B’C’ ¢6 day 1a mot tam gidc déu canh bang 2a. Hinh chiéu
vudng goc cua B 1én mit phang (A’B’C’) 1a trung diém H cua canh B’C’, goac
giita A’B v6i mit phang (A’B’C”) bang 60°. Tinh thé tich khéi ling tru
ABC.A’B’C’ va khoang cach giita hai duong thang CC’, A’B theo a.

Loi giai:
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* Hoc sinh thuwong ling ting khi gdn hé truc déi véi hinh lang tru, hoan todn
twong tw doi véi hinh chdp: da c6 san BH vudng géc véi day, can chon trong
day hai dwong thang vuéng géc, dé y rang day la tam gidce déu va H la trung
diém ciia BC.

Chon hé Oxyz sao cho H trung O, diém B thudc tia Ox, A thudc tia Oy, B
thudc tia Oz. Ta c6 4'0;av/3:0) B'(:0:;0), B:0:32), CC¢ :0:0)
= ﬁ(a a\/_ 0)—a(1 \/_O)Za u_;, ﬁ(— a;O;Ba):a(- l;O;B)ZQZ
= {u],u J ( 3\/_ 3;- \/_) \/5(3;\/_1):-' (ABB' 4'):3x+\/§y+z— 3a =0

_|-3a-3q| _ 6a\/§
V13 13

Bai tap vé nha:
Bai 1 (D¢ khao sat chat luong THPT Ha Huy Tap — Nghé An nim 2016)
Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thoi canh a, AC = a, H 14 trung
diém AB, SH L(ABCD), tam giac SAB vuong tai S. Tinh thé tich khdi chop
S.ABCD va khoang cach giita hai dudng thang BD, SC theo a.
Bai 2 (Khao sat chat luong THPT Nguyén Quang Diéu — Pong Thap nim 2016)
Cho hinh chop S.ABCD c6 day ABCD la hinh chir nhat, AB =2a, AD=a,K la
hinh chiéu vudéng goc cua B 1én duong chéo AC, cac diém H, M lan lu0’t la
trung diém cua AK va DC, SH L(ABCD), goc gita duong thang SB va mit
phang (ABCD) bang 45°. Tinh theo a thé tich khdi chép S.ABCD va khoang
cach giita hai duong thang SB va MH.
Bai 3 (Dé khao sat chat luong THPT Huong Khé — Ha Tinh ndm 2016)
Cho hinh chop S.ABC c6 day la tam gidc ABC vudng tai A véi AB = a;
AC =242 . Hinh chiéu vudng goc cua dinh S trén mat phang (ABC) la diém H
thudc doan BC théa man HB = 2HC, goc gitta dudong thang SB va mit phang
day bang 60°. Tinh thé tich khdi chép S.ABC va khoang cach giita hai dudng
thang SB va AC theo a.
Bai 4 (Dé khao sat chat lwong So GD va BT Nam Dinh nim 2016)

= d(CC',(ABB'A")) =d(C,(ABB'A")) =
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Cho hinh chop S.ABC c6 day ABC la tam giac déu canh bang a, tam giac SAB
vudng can tai dinh S va nam trong mat phang vudng goc voi mat phang day.
Tinh thé tich ciia khoi chop S.ABC va khoang cach giira hai duong thang SB va
AC theo a.

Bai 5 (Pé khao sat chat luong S& GD va PT Lao Cai nim 2016)

Cho hinh chép S.ABCD c6 day ABCD 1a ntra luc giac déu va AB=BC=CD=a.
Hai mp (SAC) va (SBD) cung vuong géc vo1 mp (ABCD), goc gitra SC

va (ABCD) bang 60°. Tinh theo a thé tich ctia khdi chop S.ABCD va gbc giita
duong thang SC va mp (SAD).

Bai 6 (Dé khao sat chat lugng S GD va BT Ha No6i nam 2016)

Cho hinh chop S.ABC c6 day ABC la tam giac vuong tai B, AB = 2a, goc BAC
= 60°, canh bén SA 1day va s4 =a+3 . Goi M 1a trung diém ctia AB. Tinh theo a
thé tich khdi chép S.ABC va khoang cach gitra 2 dudng thang SB, CM.

2.4 Hi¢u qua ctia sang kién kinh nghiém

Trén co s6 mot s6 noi dung dé xuat & phan trudc va tu myc dich cua dé tai
nghién ctru. T61 da tién hanh thuc nghiém su pham 5 tiét cua phan mén Tu chon
va 1 budi phu dao nham: Pua ra mot s bai tap theo nhiéu trinh d6 khac nhau,
tap trung O trinh d6 kha gioi, thong qua d6 dé nang cao ning luc tu duy cua hoc
sinh. Panh gia hiéu qua céc bai giang trén 16p va dang bai tdp nham ning cao
himg thi cho hoc sinh, kich thich hoc sinh ting budc di vao con dudng tim toi
sang tao.
2.4.1 Toi da tién hanh thuc nghiém & 2 16p 12 Truong THPT Hoang hoa 4
L6p thue nghiém: 12B8 — 47 hoc sinh. Lop d6i chimg: 12B7 - 37 hoc sinh .
Lép doi ching day theo phuong phap thuong.

2.4.2 Kiém tra danh gia gdm ,
- Ra dé klerp tra. - Tinh két qua (%) theo thir tu.
- So sanh két qua ¢ 2 16p. - Két luan.

Két qua kiém tra biéu thi trong bang sau:

Piem1-4 | Piém5-6 | Piem7-8 | Piéem9 - 10

Lép |STsé| Péituon ; -
P 8 1sdus] o Iséus| % [séus| % [séHS|] %

12B8| 47 | Thuc nghiém 6 13 11 23 20 43 10 21

12B7| 37 | Déi chirng 6 16 20 54 9 24 2 6

2.4.3 Dé tai SKKN da thu duoc mot sé két qua sau day
- Thong ké duogc 1y thuyét, mot s6 dang bai tip VO khoang céach trong hinh hoc
khong gian bac Trung hoc phd thong.
- Phat trién duoc mot s6 dang toan méi, tong quat hoa duoc mot sé dang toan.
- Ren luyén kha nang phan tich, dinh huéng va xac dinh duong 16i giai bai toan;
rén luyén kha ning kiém tra bai toan; rén luyén kha nang tim kiém cac bai toan
lién quan va sang tao cac bai toan moi.
- Qua trinh diéu khién hoc sinh dé cac em tim hiéu va nhan biét van dung vao
bai tap co k¥ ning va hé thong. Hoc sinh nim duoc kién thirc mot cach khoa
hoc, tir d6 cac em cam théy thoai mai hon, c6 hirng thi hoc tap hon.
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- Lop thuc pghiém nam viing bai hon, van dung vao cac dang bé.i, tap co hiéu
qua hon. S6 hoc sinh kha gioi ¢ 16p thuc nghiém cao hon 16p doi chimg; ky
nang; kién thirc cao hon.

3. KET LUAN, KIEN NGHI

- Nhu véy c6 thé khang dinh: Muc dich nghién ctru da duoc thuc hién va nhiém
vu nghién ctru da duoc hoan thanh, dé tai c¢6 thé ap dung va mang lai hiéu qua
cho viéc giang day cting nhu viéc hoc tap cua hoc sinh 16p 12.
- Tao cho hoc sinh niém say mé d6i véi mon hoc 1a viéc hét strc can thiét ddi véi
nha su pham. Dic biét 13 gido vién day bo mén Toan. Tuy nhién diéu nay phai
trai qua mot qua trinh 1au dai phu thudc vao nhiéu k¥ nang nghé thuat cua nguoi
thiy gido. Dé ning cao kién thic cho hoc sinh nguoi gido vién phai khong
ngurng tim to1, hoc hdi trong qua trinh giang day.
- Véi trinh d con han ché, tai liéu phuc vu cho qué trinh nghién ctru con it, thoi
gian danh cho viéc viét dé tai chwa nhiéu nén dé tai chac chan con c6 nhiéu thiéu
sot, 61 rat mong duge su gop ¥ kién dé dé tai duoc hoan thién hon, c6 tinh kha
thi hon trong qua trinh day hoc cuia minh.

T61 xin chan thanh cdm on !

Thanh Hoa, ngay 20 thang 05 nam 2016
T6i xin cam doan day 14 SKKN ctia minh viét,
khong sao chép ndi dung cuia nguoi khac.
Nguwoi thuc hién

. i i Nguyé:n Thi Kim Dung
XAC NHAN CUA THU TRUONG DON V]
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