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Ngin hang d& thi: CLY THUYET

PANG THANH TAN

TRUONG DAl HOC SU PHAM KY THUAT
KHOA: Xay dyng va co hoc (rng dung

BO MON: Co :

Mén Hoc : CO' LY THUYET

SO DVHT: 4

Trinh dd dao tao : Bai hoc

Chuong 1(TINH HOC) : ‘
THU HE LC VA BIEU KIEN CAN BANG CﬂA HE LUC

Ma moén hoc:1121011

. Céc ndi dung kién thirc t6i thléu ma sinh vién ndm virng sau khi hec xong chwong 1
a - Néi dung

- Lién két va phén lyc ﬁén két

~ Momen cua lrc d6i v&i didm va dbi véi truc

- Ng8u e va momen ngdu lvc
- Dinhlyddilyc

Bidu kién can bling cia mdt hé ke

b- Dang bai téan

- Bai téan thu mdt hé lyc:

o .Tim vecto chinh va vecto momen chinh

o - Thu vé dang téi gidn
- Bai téan can bang hé iwc

o Baitéan phdng

o Baitdan khdng gian

o Baitbéan hé vat

- Thu hd hc v mdt tdm-Thu hé lyc vé dang téi gidn

2. Cac myc tiéu danh gia va dang cau héi i goi y chuwong 1

Stt | Muyc tiéu KTra N$i dung Dang céu hoigei y
1 Nh¢ _ - Vecto chinhvamomen | 5. M =0, R =0 thi hé lvc cin bing
chinh -
- Cac dang téi gian (F, 3
- Cac phuong trinh cén b- M, %0, R,=0 thi hé luc tuong
béng dlrdng vdi | ngiu lu’c(F )~ M

- M, —0 R¢0 Hé lyc ¢6 hgp luc

(F)~R

d-M, =0 R, 20

. M.R =0 Hé luc cé hgp luc
(F )~ Rdattai diémIsaocho:

-

. M .R = 0 Hé luc thu vé hé
xoin (dinh 8¢)




‘Ngin hang dé thi: COLY THUYET . PANG THANH TAN

2 Hieu Binh ly doi lvc -

o F A
F - (F(F,F") Z /
A B
F”]
3 Vén dung o Cacphu-orng trinh can ~R =YX =0
. ~ béng dé giai bai téan . * '
tinhhoc . - ‘R,<=ZY.=°.
o Cacdang téi gidn cua ~R,=¥z,=0
mot hé lyc N N
_ (-M, =Y m(F)=0
..M}_ =2m’(i")=o .
| -M. =Y m (F)=0
4 Phan tich Hé Iy tac dung vao vat ran | o Phan tich cac lyc tac dung
| can bang Tim cac phan o Dit cac phan lyc.lién két
luc lién ket" o Viét cac phwong trinh can bing
twong (rng
Giai phwong trinh —Tim két qua
5 Tong hop Tim diéu kién dé cho hé lyc Su' dung phwong trinh can bang
tac dung vao vat ran can momen

baj , .
6 So sanh, danh o .
gia

3. Ngdn hang cau hdi va dap an chi tiét chu'omJL‘I

1T | Loai Ndi dung

1 |Bai1 | Chohe gdm cic luc P, P..P,.P, tic dung 1&n hinh I3p phuong c6 canh 1a a nh hinh

VE P;=10kN; P;=4 kN; P;=4kN. P, =11 kN, u='¥0c,m 0.3m.
I. Thu gon hé lrc rén vé A
2. Hé luc nay thu vé dugc hop luc hay hé xodn

E12~_ F




Ngén hang dé thi: CO LY THUYET  DPANG THANH TAN

Pap an
bai 1

1-Thu gon hé lyc trén vé A ‘

o V2
R, =Y X =P, +P,cosd5 =4+ll—2—=ll,76 KN ;
R, =Y Y. =P =10kN
: V2

R, = Y2, =P~ Psin4s’ = 41152 =-1176 kN

R, = Jl10.76) <107 +(11,76)°) =194 KN

M,=—aP,=-12

M, =Y m,(F)=aP, +aP, —‘3_@ =o,{P,.+P.—f3) =o,3(4+1 l%ﬂ,sz kNm

M, =Y m(F)=-aP,=-034=-12 KNm

2. Hé luc nay thu vé dugc
RM,=R.M_+RM, +RM, =1176(-12)+103,52+ (-11,76)(-1,2)=35220
RM, 20 ' '

Viy hé lyc thu dugc hé xofn..

2 -|Bai2

He 3 luc (£, F,, F,) dat1ai 3 di€m A, B, C va c6 chidu nhv hinh vé&. Biét
0A=0B=0C=a. - '

a. Tim diéu kién d€ hé lyc thu vé motngdu e,

b. Tim diéu kién d€ hé luc thu vé mdt lvc - . s

Pap an
bai 2

Z"’=(F:"3*‘-2@;ZY=(F;—F.)—‘/;;ZZ=(E—Fz)—‘;@

R =Y2[(F- BT +(F - F)] +(R- FOE]:

= ~ C . 2
Zm((F): Eai_,i—,Znt_l,(F)= F:a—\{z—i-,Zm‘(F)z ﬁa%

V2

M, =

—2—[1‘77+F:J—'+F;’;]

_3_ ]




 Ngan hang d& thi: CO LY THUYET _ : PANG THANH TAN

RM, =0, M, =0

a. Diéu kién dé hé lyc thu vé mét ngau lrc

Chi cin dwa thém didu kién: R,=0 = F=F,=F3

| b. Diu kién d& hé luc thu vé mét luc

Chi can dwa thém diéu kién: R 20 = Fﬁé F,#Fs

Cho két cdu co lién ket va chiuv luc nhy hmh v&. Xdc dinh cdc phdn luc tai cic lién

3 |Bai3
k€1?Cho: P=2qa, M = qa
P
Pap an
bai 3
Hé lvc tic dung gdm:(R,,R,, R,P,M )=0 ,
Tma(F)=0=M-P.5a-Rp3a-R2a=0 = Rpg=4qa
EFy=0:>R,\—R+RB— P =() = RA=R+P+WRB=- .q_a_
~r 7 qa ‘
Két qua: Ra=- —i— : Rg=4qa
4 |Bai4 | Chohé thanh nhu hinh vé thanh AB ning Q = 2kN ; thanh BE ning P = 4kN

CB = lAB :DE= lBE.
3 3
Tim phan lyc 1ai A,B,C.D. Choa = 45"




Ngin hang dé thi: COLY THUYET DANG THANH TAN

Pap an
bai 4

e  Xét thanh AB,canbing:( @, X, T, X, ¥, N)=0
Dit AB = a, lip phuong trinh cin biing : ’ .
ZX=OI>XA + Xg =0

SY=0=>Q+Ya+Ys +Ne =0~

Tms=0=- §Q'+‘ aYg + %aNC; 0
o Ta xét sang thanh BE:( P, X, ‘)7;, NH=0
Pit BE = b Lap phuong trinh cin bliing :

$X=0=-Xp -NpSina=0
¥Y=0=-P-Yg+Npcosa=0

Tmg =0 = - %cosaP+§aN,, =0 Chiy:Xs=Xe Y=Yy

Két qud : Np = 2,12KN, X =-1,5kN.Yp = - 2,5kN, Nc = 5,25 KN, Xa=1.5KN, Ya=-
0,75KN ¢

5 }Baid

Cot AB bi ngam vaonén § diu A va nghiéng 60" vdi nén. . Dim CD lién kel véi ot

bi ban 1& B va dugc 43 nim ngang nhd thanh EF (2 ddu 12 bdn 18). Pdu D treo vat .
1

ning P. Bé qua trong lugng cia cot .dim, thanh cho:AE = EB = BC = BF =3 FD=a.
Tim phén.h,rc tai A va cdc luc nroﬁg hdtai BEvaF

C B - b
 a— O —

-




Ngén hing dé thi: CO LY THUYET , DPANG THANH TAN

-Dap an
bai 5

%]

EF

* Xét cin bling ciia thanh DC. Hé lyc téc dung gbm (Xg.Y3.8.-.P)~0
Imp=0=>Yg.a+P2a=0 =Yg=-2P
Zmg=0 = Sgr.a sin30 ~ P.3a = 0 =S = 6P

-3 'f6p=-3ﬁp

ZX:ODXB-G-SEFCOS:‘}O:O:XB: 3 Ser =

e Xétcin biing cia thanh AB . Hé Ivc tic dung gom (X .7, /?;,;,',.S:;F,MA )~0
Ima(F) = 0 = Ma + S'gr.AE.sin30 + X'5.AB.sin60 — Y’5.AB.cos60 = 0

XX= ODXA -X' B—SEFCOS30 0> XA 0

ZY=0= Y'g+S’ersin30 - Yo =0 =Y, =P

Két quinXp=-3vV3P ; Yp=-2P ;Sgr=6P; M, =4Pa; Xa=0:Y,=

Ghi chi chu C6 thé gidi bling phuang phap héa rin

]

6 |Bai6

Hai thanh DE va FC ndi v&i nhau bang ban le va ndi voi thanh AB bang ban le
tai E,F . Thanh AB cd lién két ngam tai A. Hé thanh ‘chju tai va kich thuéc nhu

hinh vé . Xac dinh phan lirc tai A.E va &ng lifc trong thanh CF. Cho q=0,5-l-

~ — k]| : } — P
L .




Ngin hang dé thi: CO LY THUYET . DPANG THANH TAN

Paép an
bai 6

Héardn (X,,¥,,M,,0,P)~0
Trong 46 : Q=4ql=2P
IX=0=Xa+Q=0
IY=0=Y,-P=0
Ima=0=>Ms-21Q-4IP=0
ED:(X,,¥,, §,P)=0

N3

EX=03XE+S-§— =0

ZX:():YE-LSQ =()

-~

V2

Emg=0=>Nt-—2——3l-4lP=0
I(’é'tgu‘a’:x,:\= -2P . Ya=P ; Ma=8Pl, Xg=-4/3P ; Ye=-P/3 ; S=1,88P

7 |Bai7

Hai thanh AB = 4a, AC=2a, trong lugng khdng ding ké dugc ghép citng v6i nhau
(ngdm) & A va duge cdm sdu vio (ngam) tudng & C. Bi€t géc A = 60", AC ndm
ngang. Tai giita va thing goc vdi AB léchung mét lyc 0.

Tim phan luc tai C va




Ngin hang dé thi: COLY THUYET | , DPANG THANH TAN

Dap an
bai 7

* Hoarin: ( X.,¥.,M_.,0)~0
Zmc(F) =0 = Q.2a.c0s30"sin60" - Q.a.5in30 + Mc.=0 =>Mc=Q.a -
IX=0= -Xc +Qcos30" =0 =X, = g Q

£Y =0 = Yc - Qcos60° =0 =Yc = %

|'=  Xétcinbling cia AB: (X,,Y,,0,M,)~0

Ima(F)=0=> Ma+Q2a=0>M, =2Q.a

\/‘ , .

IX =0=Xa +Q.cos30"=0= Xa = 'Q—;i

EY=0:>YA—Qsin3O"=0:>Y,\=g
Két qud: Mc=Qa , X, = g Q. Yc=
V3 =2

Xs= 02
A‘Qz 2

Ms=2Qa

~ IO

8 (Bai8

Hai dim ddng chat AB va CD cing chiéu dai 4a, cing trong lugng P, dudc ndi véi
nhau bing ba thanh khdng trong lugng nhu hinh vé. Cic'dim n3im ngang. Pdu A ciia
dim bi ngdm vao wing. '

Tim ng luc cdc thanh va phédn luc tai ngam A




4

Ngin hang dé thi: CO LY THUYET  DANG THANH TAN

Pap an
bai 8
—a ,
- Ra c} IE l F D cl | * i
E F D
¥ ,
\.M" a ' IP/J l /
/ + P S)
% S( Sg B
1wy
e 2a
I ‘v p
e Héardn:(P,P,R,M,)=0
TY=0=-2P+Ra=0=>Ry=2P : :
Yma=0=>M,s-2Pa-4Pa=0=>M,=6Pa |,
e Xét thanhCD ( §,,§,,5,.P)=0
Ime=0> Pa+S;2a—?=O:S;=-P—?
Img=0=> §,=0 ~
Ymg=0= Pa+S; Zag=0=> S;= -P—-‘/z—i—
e : : V2
Két qud: Rpo=2P , My=6Pa; S;=0 ;Sz=S_1=-P—-7—
9 [Bai9 | Thanhngang OC c6 trong lugng P = 1000 N , dai 2 m chiu téc dung ciia ngdu luc

(@.,0) ndm trong mat phing ndm ngang. Lyc Q = 100 N, cdnh tay don EF = 20 cm.
Thanh dudc giif nim ngang nhd bin 1€ cdu tai O vdi hai day AB va CD.Biét: OB = |
0.5m; a=30"

Hiy xic dinh phdn lyc tai O va stc cang ciia cdc ddy khi thanh cdn bing

DT i




Ngin hang dé thi: CO LY THUYET DANG THANH TAN

Pap an
bai 9
Zo
A
/!
i</
(X0, ¥, Z,, T, T, m P)=0
1EX=0=>T>sin30+ X,=0
ZY=0=-Tycos30-Tacos 30 + Y,=0
Im=0=>T;sin30.0C - P%g—o
IZ=0=-P +Tisin30+ Z,=0
Im,=0= m-T3s51n30.0B =0
Kéigu&:T3=80N'T|=P= 1000 N, Xo=-40N' Yo=’540 wE) 3 Zo= 500N
10 | Bai 10

Tam dong chat hinh chif nhét , trong lugng P = 200N mic vao lm’ing nhd gdiclu A va
ban 1€ tru B va dudc gilf cin bing & vi tri aim nga'ng nhd diy CE nghiéng 60" v8i
dudng thing ditng AE. Biét dudng chéo AC nghleng 30" v6i canh AB. Tim phén lvc
tai A, B va sifc cing coa diy




Ngin hang dé thi: CO LY THUYET PANG THANH TAN

Pap an

| bai 10

Az
Y
>
X, %.2,.T.%,.2,. )0/ ¢
Lip cdc phuong trinh cin bing:
¥X=0 = Xg+ Xa- Tcos30sin30 =0 = X +X|;-Tl{:z =0

YY=0 = Ya- Ttos30cos30=0 = YA=T%

5Z=0 = Za+Zg +Tcos60 - P =Z,+ Zs + -72: -P=0
Ym(F) =0 =>Zga + T.a.cos60 - P.% =0 =2Z5+T-P=0

tmyF)=0 = 'T.bcds60— P.% =0 :T=P='200N

¥m,(F) =-Xg.a + Tcos30sin30=0
Két qud: Xa=50V3N:Ya=150N;Z,=100N:T 200N; Xg=0;Zg=0

11

Bai 11

M&t tam chir nhyt ‘ABCD, d8ng chat trong lrgng Q = 15N dugc gitr & vi tri nam
ngang bing ban 1é cAu tai A, ban I& try B va thanh KC. Tam chiu tac dung cla
fiwc ngang F = 30N . Hay xac dinh phan lc tai A , B va lic nén thanh KC, néu
B = 30°

zZ

A




Ngin hing dé thi: CO LY THUYET

PANG THANH TAN

Pap an.
bai 11

( 73, X’A’ fu Z.v ’\—,B' ZB! ‘S-‘)EO
IX =Xa + X -F +Ssin30"sinf =0

LY =Ya - Ssin30o0s30=0

ZZ =-Q+Zx+Zg +Scos30°=0

Ym, =-%€.P+AB.ZB+Scos 30° AB=0
Zml =—£;—C.Q— Scos30"BC= 0
Zmz = ABXg =0

4)

(5)

(6)
Két qua:Xa =2784N, Yo=-375N, Z, = 1,5P, Xg=0.Z25=0,S=8,7N"

12 1 Bai 12 | Thanh gap khiic ABCD c6 ABC thudc mat phi ng ngang. BCD thudc mat phing ding | -

. Khdp cau tai D, khdp tryc taj E va sdi ddy khong gidn DK song song v6i BA chiu
lyc nhu hinh vé€. Cho AB= 40 cm , BE= 20cm, EC= CD = 40cm , P = 100N, m = 60
Ncm, m; = 40 Ncm. Tim phdn lvc tai A,E va2 sic cing cia diy DK




o an dang c6 trong tay thong tin co ban cua
mét trong so nhimg tai liéu c6 ham luong
chiat xam cao, véi nhimg thong tin vO
cung hiru ich cho qua trinh hoc tip va
nghién ciru cia ban than ban !

Ban d3 va dang trai qua nhimg wu tu, trin tré cua
ban than minh trudc bién kién thirc ménh méng vo han
va dang tim huéng di cho riéng minh bang viéc bién
kién thirc thanh tai san tri thirc cia riéng ban !

Hdy dé Thu vién trwong Dai hoc Sw pham Ky thudt Tp.
HCM chia sé nhitng kho khdn va trdan tro do cung ban!

= A ze on 3 - g o A

Hay dén voi Thu vién trwong Dai hoc Sw pham Ky thuat w
Al Y A N ” A A h

Tp. HCM dé cang nhau, chiing ta xdy dung vuwong quoc khoa

hoc va tri tué cia chinh minh ! "
THU VIEN

Cung vdi ban, Thu vién DH Sw pham Ky thudt Tp.
HCM mong woc gop phan duy tri va phdt trién vin héa

N4

THU VIEN
Hay dén véi chiing tdi - Thur vién trudmg Dai hoc Su pham
Ky thuat Tp. HCM dé cam nhén, trai nghiém va bién uéc
mo khoa hoc cia ban thanh hién thyc !
Han hanh duoc don tiép va phuc vu ban tai
86 1— 3, Vo Vin Ngin, Phuong Linh Chiéu, Qudn Thi Dicc, Tp. HCM

DT: (08) 3896 9920 — Email: thuvienspkt@hcmute.edu.vn
http://www thuvienspkt.edu.vn — http://thuvien hcmute.edu.vn

Hop tac phat trién

TaiLieu.wn






