Statika 2022-1.ZH A Név: Neptun:

1. Hatdrozza meg az aldbbi erérendszer eredgjét és helyét, valamit az eredd altala 0
pontra kifejtett nyomatékat szamitassal, az eredményt is dbrazolja! (10 p)

Fi=10 kN
a=35°
O F2:5kN
Xx=4,6m
y=3,5m
YV
F,, = F,-cosa = 10kN - cos35° = 8,192kN (=) [0,5p]
F,, = F,-sina = 10kN -sin35° = 5,736kN (¥) [0,5p]
F, = F,-sinf = 5kN -sin23° = 1,954kN (¢) [0,5p]
F,, = F,-cosff = 5kN -c0s23° = 4,603kN (¥) [0,5p]
R, = F, +F, = 8192kN — 1,954kN = 6,238 kN () [1p]
R, = F, +F, = 5736kN+4603kN = 10,339kN (¥) [1p]
R = YR +R;
= 16,2382 + 10,3392 = 38,9126 + 106,8949 = +/145,8075 = 12,075kN [1p]

10,339kN

= tg1,657422 = 58,895° |1

R
y = arcth—y = arctg

X

M, = —le-y+F1y-x+F2x-y+F2y-x
—8,192kN -3,5m + 5,736 kN - 4,6m + 1,954 kN - 3,5m + 4,603kN - 4,6 m

—28,672kNm + 26,386 kNm + 6,839kNm + 21,174kNm = 25,727kNm (V) [1p]
M

25.727 kNm
kK = 0 =22 = 2,488m [1
* 7 R, 10,339 kN m [1p]
M, 25.727 kNm
K = ——0 = _2> = —4,124m [1
v~ TR 6,238kN m [1p]
M
= Mo _ 25727kNm _ 0

R 12,075kN



Statika 2022-1.ZH B Név: Neptun:

1. Hatdrozza meg az aldbbi erérendszer eredgjét és helyét, valamit az eredd altala 0
pontra kifejtett nyomatékat szamitassal, az eredményt is dbrazolja! (10 p)

Fi=17 kN
o =43°
OO F2:260kN
y B=25
x=1,7m
y=1,.2m
YV
F,, = F,-cosa = 17kN - cos43° = 12,433kN (=) [0,5p]
F,, = F,-sina = 17kN - sin43° = 11,594kN (¥) [0,5p]
F, = F,-sinf = 26kN -sin25° = 10,988kN (¢) [0,5p]
F,, = F,-cosff = 26kN -cos25° = 23,564 kN (¥) [0,5p]
R, = F, +F, = 12,433kN — 10,988kN = 1,445kN () [1p]
R, = F  +F, = 11,594kN +23,564kN = 35,158kN (¥) [1p]
R = YR, +R,
= 11,4452 + 35,1582 = /2,088 + 1236,085 = V1238,1730 = 35,188kN [1p]
R
y = arctgi = arctgﬁ%klk\l[v = arctg24,33080 = 87,65° [1p]
My=—-F,-y+F,, - x+F, -y+F, -x

—12,433kN - 1,2m + 11,594 kN - 1,7 m + 10,988 kN - 1,2m + 23,564 kN - 1,7 m
—14,920 kNm + 19,710kNm + 13,186 kNm + 40,059kNm = 58,035kNm (V) [1p]

M, 58,035 kNm

kK = — = 1,651m [1
x~ R, ~ 35158kN m [1p]
M, 58,035 kNm
kK = ——0 = _25 = —40,162m [1
v~ TR 1,445kN m [1p]
M
k= Mo _ SBOBSKNm _ o0

R 35,188kN



Statika 2022-1.ZH A Név: Neptun:

2. Egyensllyozza 3 erével az alédbbi er6rendszert szamitassal, az eredményt dbrézolja is!
(10p)

! p A Fi=20kN
\ 7
. ' B E F,=15kN
,,,,,,,, A yo'—),,f,,,
| /,/’ F3 =25 kN
F A J[ _ )
1 | =32
e M
,/’(FA @ i s=4,0m
/'/ ! t
i@ Vs 1 t=2,0m
Fl e b
s ‘ s ‘ s

F, = Fy-cosa = 25kN - cos32° = 21,201kN («) [0,5p]
5N -sin32° = 13,248kN () [0,5p]

F3y = F,-sina
2 M, =0=F t—F,-2s+F, -t —F; -s+M+A-2t

20kN -2m — 15kN - 8m + 21,201kN - 2m — 13,248kN - 4m+ 50kNm+ A - 4m
40kNm — 120 kNm + 42,402kNm — 52,992 kNm + 50kNm + A - 4m

= —40,590kNm+ A -4m [2p]

A = J0590KNm _ 46 148 kN (+) [1p]
4,0m
2 My =0=-F t—F, s+F, -3t—F, -2s+M+B-s
= —20kN -2m — 15KkN - 4m + 21,201 kN - 6m — 13,248kN - 8m + 50kNm + B - 4 m
= —40kNm — 60 kNm + 127,206 kNm — 105,984 kNm + 50kNm + B - 4m
= —28,778kNm+ B-4m [2p]
B = 2B778KNm _ o 195kN (4) [1p]
40m
4,0m
k. = 228 = 2.828m
c \/2

—20kN -2m — 15kN - 8m + 21,201 kN - 6m — 13,248kN - 4m + 50kNm + C - 2,828 m
—40kNm — 120kNm + 127,206 KNm — 52,992 kNm + 50 kNm + C - 2,828 m
= —35,786kNm + C - 2,828m [2 p|

35,786 kNm
= 22— = (V4
C >.828m 12,652kN (¥) [1p]

2 Mg =0=—F-t—F,-2s+F, -3t—F, -s+M+C-k,



Statika 2022-1.ZH B Név: Neptun:

2. Egyensllyozza 3 erével az alédbbi er6rendszert szamitassal, az eredményt dbrézolja is!
(10p)

| , Fi=22kN

| AF 1 k

| e F,=15kN
a . C B .~ 2 2

€ - Fs = 35 kN

t .
F 4 ] a =37
v i M =100 kNm
M
(O: B s=30m

t=2,0m

F, = F;-cosa = 35kN -cos37° = 27,952kN (¢) [0,5p]
F,, = Fy-sina = 35kN -sin37° = 21,064 kN (4) [0,5p]
2 M, =0=F t—F,-2s+F, -t —F; s+ M+A-2t
= 22kN -2m — 15kN - 6m + 27,952 kN - 2m — 21,064kN - 3m + 100kNm + A - 4m

= 44kNm — 90 kNm + 55,904 kNm — 63,192 kNm + 100 kNm + A - 4m
= 46,712kNm+ A -4m [2p]

A = —46712KNm - _ 11,678 kN (¢) [1p]
4,0m

2> My=0=-F t—F, s+F, -3t—F, -2s+M+B-s

—22kN -2m — 15kN - 3m + 27,952kN - 6m — 21,064kN - 6m + 100kNm + B - 3m
= —44kNm — 45kNm + 167,712kNm — 126,384 kNm + 100kNm + B -3m

= 52,328kNm + B-3m [2p]

B = Z22328KNm _ 7 ia3kn (4) [1p]
3,0m
_3,0m-40m _
ke = T 5om - A

2 Mg =0=~F t—F, 2s+F, 3t—F, -s+M+C-k,
= —22kN -2m — 15kN - 6m +27,952kN - 6m — 21,064 kN - 3m + 100kNm + C - 2,4m
= —44kNm — 90kNm + 167,712kNm — 63,192 kNm + 100kNm + C - 2,4m

= 70,520kNm + C - 2,4m [2p]

c = Z7O520kNm _ g 3g34N (7) [1p]
2,4m




Statika 2022-1.ZH A Név: Neptun:

3. Hatdrozza meg az aldbbi tartd reakciderdit (tdmaszerdit), az eredményt dbrézolja is a
tartdn! (10 p)

g=12 kN/m
F=20kN
o =20,0°
M =18 kNm
a=10m
b=4,0m
c=1,0m
d=4,0m

F, = F-sina = 20kN -sin20° = 6,840kN (¢) [0,5p]
F._ = F-cosa = 20kN - cos20° = 18,794kN (+) [0,5 p]

a b
ZMA =0 = Fy-b—q-a‘2—+q-b'§+M—B-(b+c+d)

18,794kN -4m — 12kN/m-1m-05m+ 12kN/m-4m-2m + 18kNm — B- 9m
= 75,176 kNm — 6,0kNm + 96,0kNm + 18kINm — B- 9m
= 183,176kNm — B-9m [2p]

B = 183176KNm _ 4 aos i (4) [1p]
9,0m

2 F,=0=F +q-(ath)-B-A,

= 18,794kN +12,0kN/m-5m — 20,353kN — A,

= 18,794kN +60,0kN — 20,353kN — A, = 58441kN — A,
A, = 58,441kN (1) [1p]

ZFX = 0 = _FX+AX
= —6,840kN + A,
A, = 6,840kN (») [1p]

A= JAT+AS
= 16,8407 + 58,441 = /46,7856 + 3415,3505 = 1/3462,1361 = 58,840kN [1p]

Y I 76,840kN

X

= arctg8,544006 = 83,32° [1p]



Statika 2022-1.ZH B Név: Neptun:

3. Hatdrozza meg az aldbbi tartd reakciderdit (tdmaszerdit), az eredményt dbrézolja is a
tartdn! (10 p)

g=4kN/m
F=20kN
a=19,0°
M =12 kNm
a=10m
b=4,5m
c=1,0m
d=2,5m

F, = F-sina = 20kN -sin19° = 6,511kN (¢) [0,5p]
F = F-cosa = 20kN -cos19° = 18,910kN (¥) [0,5p]

a b
ZMA =0 = Fy-b—q-a-2—+q-b-§+M—B-(b+c+d)

= 18,910kN - 45m —4kN/m-1m-0,5m+ 4kN/m-4,5m-2,25m+ 12kNm — B -8m
= 85,095kNm — 2,0kNm + 40,5kNm + 12kNm — B - 8m
= 135,595kNm — B-8m [2p]

B = 132595KNm _ e g9k (1) [1p]
8,0m

2 F,=0=F, +q-(ath)-B- A,

= 18,910kN + 4,0kN/m-5,5m — 16,949kN — A,

= 18,910kN + 22,0kN — 16,949kN — A = 23,961kN — A,
A, = 23,961kN (*) [1p]

ZFX = 0 = _FX+AX
= —6,511kN + A
A, = 6,511kN (») [1p]

A= VA +AS
= V6,5112 +23,961% = 42,3931 +574,1295 = V616,5226 = 24,830kN [1p]

Y I 976,511kN

X

= arctg3,680080 = 74,80° [1p]



Statika 2022-1.ZH A Név: Neptun:

4. Hatdrozza meg az alabbi racsos tarté rdderdit a csomdponti mddszerrel szamitdssal,
az eredményt dbrazoljais a tartén! (20 p)

Fi =150 kN
F, =200 kN
a=4,0m
b=50m

>M, =0=F,-2a+F,-b—B-4a

= 150kN -8,0m + 200kN - 5,0 — B-16,0m
= 1200,0 kNm + 1000,0kNm — B - 16,0m
2200,0kNm — B - 16m

B = 22000KNm _ a7 5k (4) [1p]
16,0 m
2. F,=0=F -B—A, = 150kN —137,5kN — A, = 12,5kN — A,
A, = 125kN (1) [1p]
2 F =0=—-F +A = —200,0kN + A_
A, = 200,0kN () [1p]
A 50| B
200 1 -210 20 210 3y@ -110 4 110 5
® YO o
12,5

137,5_
+176 3

110/137,5

‘6 P 176

10/12,5 110/137.,5

+16

10/12,5

8 +20 70 420 6 200

4,00 4,00 D 4,00 4,00

Y
A
Y

A
Y
A
V
i



Statika 2022-1.ZH B Név: Neptun:

4. Hatdrozza meg az alabbi racsos tarté rdderdit a csomdponti mddszerrel szamitdssal,
az eredményt dbrazoljais a tartén! (20 p)

Fi1 =300 kN

F, =200 kN

a=4,0m

b=4,0m

>M, =0=F,-2a+F,-b—B-4a

= 300kN -8,0m + 200kN - 4,0 — B - 16,0m
= 2400,0 kNm + 800,0kNm — B - 16,0m
3200,0kNm — B - 16m

B = 32000KNmM _ 450 018 (4) [1p]

16,0 m
ZFy =0=F —B-A, = 300kN —200kN — A, = 100kN — A,
A, = 100,0kN (1) [1p]

2 F =0=—F +A, = —200,0kN +A_
A, = 200,0kN () [1p]
A 30| B
200 ] _ 2 _ 3 € enorzes_ 4 B 5
® 300 ® 300 Y 200 200 o
100
200
+141 ‘a1 P o83 d /283 g
100/100 100/100 200/200 200/200
+200 70  +200 200
- 4,00 -l 400 -l 4,00 - 4,00




Statika 2022-1.ZH A Név: Neptun:

1. Hatdrozza meg az aldbbi erérendszer eredéjét és helyét, valamit az ered6 altal a 0
pontra kifejtett nyomatékat szamitassal, az eredményt is abrazolja! (10 p)

Fi=10kN
o =35°
G F.=5kN
Xx=4,6m
y=35m
YV
F,, = F,-cosa = 10kN - cos35° = 8,192kN (=) [0,5p]
F,, = F,-sina = 10kN -sin35° = 5,736 kN () [0,5 p]
F,, = F,-sinff = 5kN -sin23° = 1,954kN (¢) [0,5p]
F,, = F, cosf = 5kN-cos23° = 4,603kN (¥) [0,5p]

R, = F, +F, = 8192kN — 1,954kN = 6,238kN (=) [1p]

R, = F,,+F,, = 5736kN + 4,603kN = 10,339kN (¥) [1p]
R = YR +R,
= 16,2382+ 10,3392 = 38,9126 + 106,8949 = /145,8075 = 12,075kN [1p]
R 10,339 kN

= arctg—2 = arct.
Y gR g

X

— = tg1,657422 = 58,895° [1
6.038 kN arctgl, [1p]

M, -F, y+F -x+F, -y+F, -x

X y X y
—8,192kN - 3,5m + 5,736 kN - 4,6m + 1,954 kN - 3,5m + 4,603kN - 4,6 m
—28,672kNm + 26,386 kNm + 6,839kNm + 21,174kNm = 25,727kNm (V) [1p]
M

25 727 kNm
Kk = —2 = &2 = 2,488m [1
* 7 R, 10,339kN m [1p]
M, 25,727 kNm
k = ——0 = 222/ — 4 924m [1
y R, 6,238 kN m [1p]
M
K 0o _ 25727kNm = 2,131m [1p]

R 12,075kN



Mechanika I. Statika 2020 1.ZH megoldasok (A) 2020. oktéber 18. kozzétéve: november 1. 15:00

1. Hatdrozza meg és dbrazolja az aldbbi erérendszer eredéjét szamitassal! [Z10p]

G F1=21kN
F» = 44 kN

Fa
\ F3=32 kN
F, Fa=75kN
|:1 \:2 a=25m
b=3,5m

c=2,0m

R = F +F,+F,+F, = 21kN — 44kN — 32kN + 75kN = 20kN [4p)]
R-k = IF;k

F,-0+F,-a+F,-(a+b)+F,-(a+b+¢)

k= R
0 —44kN -2,5m — 32kN - (2,5m+ 3,5m) + 75kN - (2,5m + 3,5m + 2,0m)
B 20kN
_ 0—110kNm — 192kNm + 600kNm _ 298kNm _ . o 4 p]
- 20kN - T20kN 7 P
K
a b c
T [2p]
A Fy R



Mechanika I. Statika 2020 ZH megoldasok (€) 2020. oktéber 22. kozzétéve: november 1. 15:00

1. Hatdrozza meg és dbrazolja az aldbbi erérendszer eredéjét szamitassal! [Z10p]

F1=32kN
F2=20kN
F3=18 kN
Fa=16 kN

Fa= 6 kN

0 F a=2,0m
F

! R b=2,5m

[1p] c=35m

R, = F, = 6kN (3) [1p]

X

R, = Fy+ Fy+Fy+ F, = 32kN —20kN — 18kN + 16kN = 10kN (¥) [2p]

R = R +R? = V62 +10° = V136 = 11,66kN [1p]

R 10kN 0
tan(a) = =L = —— = 1,6667 [1p] > « = arctan(1,6667) = 59,036° [1p]
R, ~ 6KkN
R‘kZZZEki

_F-0+F,-a+Fy-(a+b)+F,-(a+b+c)+F -0

R
y
0 —20kN -2,0m — 18kN - (2,0m +2,5m)+ 16kN - (2,0m + 2,5m + 3,5m) + 0
10kN

_ 0 — 40kNm — 81kNm + 128kNm+0 _ 7kNm _ . [3p]
= 10kN ~ 10kN T P




Mechanika I. Statika 2020 1.ZH megoldasok (B) 2020. oktéber 18.

kozzétéve: november 1. 15:00

1. Hatdrozza meg és dbrazolja az aldbbi erérendszer eredéjét szamitassal! [Z10p]
F1=12kN
o=15°
F2=21kN
B=10°
F3=30kN
y=25°
Fs4=45kN
o =35°
[1p]
sorszam | Fi kN sz6g Fix kN [2p] Fiy kN [2p] Fix kN Fiy kN
1 12 15° +Fq1-cosa +Fi1-sina 11,591 3,106
2 21 10° -F2-sin +F2-cos -3,647 20,681
3 30 25° —-Fs-cosy +F3-siny -27,189 12,678
4 45 35° —Fs-sind —Fs-cosd -25,811 -36,862
5 tg ar = 0,397/45,056 = 0,008811 [1p] -45,056 < | -0,397 1
ar=0,505° [1p] 45,058 K [3-1p]

R = ZFl.X = F -cosa—F,-sinf—F,-cosy—F,-sind

= 11,591kN — 3,647kN — 27,189kN — 25,811kN = —45,056 kN (<)

R = ZFW = F,-sina+F,-cosf+F,-siny—F,-cosd

= 3,106 kN + 20,618 kN + 12,678 kN — 36,862kN = —0,397 kN (1)

R = {R*+R?
Ry, _ 0397kN
R 45,056 kN R

X

tan(ag) =

V45,0562 + 0,3972 = +/2030,043 + 0,158 = +2030,201 =

= 0,008811 - ¢, = arctan(0,008811) =

45,058 kN

0,505°




Mechanika I. Statika 2020 1.ZH megoldasok (A) 2020. oktéber 18. kozzétéve: november 1. 15:00

2. Egyensulyozza 3 erével (és dbrazolja) az aldbbi erérendszert szamitassal! [Z15p]

F1=20kN

a=25°
Fix=20kN-cosa=18,126 kN
Fiy=20kN - sin a = 8,452 kN
F2 =24 kN

F3=12kN

Fs4=35kN

M =110 kNm

F1 hatasvonala nem
parhuzamos a B eroével!

2M, =0=2XM,+A k, [0,5p]
teher erGkar, m | forgatds nyomaték, kNm [3p]
jel érték [1p] irdnya bet(vel adattal részeredmény
F1x 18,126 kN 2,00 O + Fix- 2,00 +18,126 - 2,00 +36,25
F1y 8,452 kN 3,00 O + F1y - 3,00 +8,452 - 3,00 +25,36
F2 24 kN 1,803 O +F2-1,803 +24-1,803 +43,27
F3 12 kN 0 - F3-0 12-0 0
Fa 35 kN 3,00 O -F4- 3,00 -35-3,00 -105,00
M 110 kNm - @) -M -110 -110,00
XMap* @) -110,12
A 55,06 kN (<) 2,00 O CE e +110,12
ZMa 0 kNm - - - - 0
SM, = 0 = F,,-20m+F,,-30m+F,-1,8m—F,-30m— M — A-2,0m
= 18,13kN -2,0m + 8,45kN - 3,0m + 24kN -1,8m — 35kN - 3,0m — 110kNm — A- 2,0m
= 36,25kNm + 25,36 kNm + 43,27 kNm — 105,00 kNm — 110,00kNm — A - 2,0m
= —110,12kNm — A -2,0m
A = —HOI2ZKNm —55,06 kN («[0,5p])

2,0m



Mechanika I. Statika 2020

1.ZH megoldasok (A) 2020. oktéber 18.

kozzétéve: november 1. 15:00

ZMB

0 =2 Mj+B-k, [0,5p]

teher er6kar, m | forgatés nyomaték, kNm [3p]
jel érték [1p] irdnya bet(ivel adattal részeredmény
F1x 18,126 kN 4,00 O + F1x - 4,00 +18,126 - 4,00 +72,50
F1y 8,452 kN 3,00 O + F1y - 3,00 +8,452 - 3,00 +25,36
F2 24 kN 2,913 O +F2-2,913 +24-2,913 +69,91
F3 12 kN 1,110 O -F3-1,110 -12-1,110 -13,32
Fa 35kN 3,00 @) -F4-3,00 -35-.3,00 -105,00
M 110 kNm - @) -M -110 -110,00
>Mg* @) -60,55
B 36,39 kN (7) | 1,664 O e e e R +60,55
2Ms 0 kNm - - - - 0
Mg =0 = FlX‘4,Om+F1y-3,0m+F2‘2,91m —F;-1,11m—-F,-3,0m — M+By~3,0m
= 18,13kN - 4,0m + 8,45kN - 3,0m + 24KkN - 2,.91m — 12kN - 1,11m — 35kN - 3,0m
~ 110kNm + B, - 3,0m
= 72,50kNm + 25,36 kNm + 70,08 kNm — 13,32 kNm — 105 kNm
— 110kNm + By -3,0m
= —60,55kNm + By- 3,0m = —60,55kNm + B- 1,664m
B, = 60’;5# = 20,18kN (*) B, = 5B, = 30,28kN ()
B = 80S5KNm - oo T 50187 + 30,287 = V1323,94 = 36,39kN (7[0,5p))
1,664 m X y
M. =0=2XM:+C- k. [0,5p]
teher er6kar, m | forgatds nyomateék, kNm [3p]
jel érték [1p] | irdnya betiivel adattal részeredmény
F1x 18,126 kN 4,00 O + F1x - 4,00 +18,126 - 4,00 +72,50
Fry 8,452 kN 0 - Fry-0 8,452 -0 0
F2 24 kN 5,409 O +F2-5,409 +24 -5,409 +129,82
F3 12 kN 3,606 @) -F3-3,606 -12 - 3,606 -43,27
Fa 35kN 0 - Fa-0 35-0 0
M 110 kNm - O -M -110 -110,00
IMc” O +49,05
C 16,35 kN (1) | 3,00 @) e Rk e e = -49,05
2Mc 0 kNm - - - - 0




Mechanika I. Statika 2020 1.ZH megoldasok (A) 2020. oktéber 18. kozzétéve: november 1. 15:00

ZM,. =

c=0=F, 40m+F,-541m—F,-3,6lm— M+ C-3,0m

= 18,13kN - 4,0m + 24kN - 5,41m — 12kN - 3,61m — 110kNm + C - 3,0m
= 72,50 kNm + 129,82 kNm — 43,27 kNm — 110,00 kNm + C - 3,0 m

= 49,05kNm + C - 3,0m

C = —49.05kNm

= —16,35kN (+[05
5.0m (*0,5p])
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SM, =0 =q-(a+b)- atb _, +M+F -(b+c+d)+B, - (b+c+d)
= SkN/m - (2,5m+ 3,5m) - W—z,m

— 8kNm + 9,659kN - (3,5m +1,0m +2,0m) + B, - (3,5m + 1,0m + 2,0m)
= 5kN/m-6,0m-0,5m—8kNm+9,659kN-6,5m+By-6,5m

= 15kNm — 8kNm + 62,784kNm + B+ 6,5m = 69,784kNm + B - 6,5m
—69,784 kNm

~ = —10,736 kN (1) [4+0,5
y 6.5m (1) [ p]

SF,_=0=F +B, = —2588kN +B,
B, = 2,588kN (=) [2+0,5p]

F =0 = q~(a+b)+A+Fy+By = 5kN/m-6,0m+ A +9,659kN — 10,736 kN
—28,923 kN (1) [2,5+0,5p]

B = \B2+B? = 12,5887 + 10,736 = V121,959 = 11,044kN [1p]

B, _ 10,736 kN

t = =
an (@) B,  2,588kN

= 4,1484 [1p] = o« = arctan(4,1484) = 76,45° [1p|
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2. Egyensulyozza 3 erével (és dbrazolja) az aldbbi erérendszert szamitassal! [Z15p]

F1=24 kN

o=232°

Fix=24 kN -cos a=20,353 kN
Fiy=24kN-sina=12,718 kN
F2 =20 kN

F3=16 kN

Fa=30kN

M =130 kNm

F1 hatasvonala nem
parhuzamos a B eréével!

2M, =0=2XM,+A k, [05p]

teher erdkar, m | forgatas nyomaték, kKNm [3p]
jel érték [1p] | irdnya betiivel adattal részeredmény
F1x 20,353 kN 2,00 O -F1x - 2,00 -20,353-2,00 -40,71
Fiy 12,718 kN 3,00 @) -F1y- 3,00 -12,718 - 3,00 -38,15
F2 20 kN 1,803 O +F2-1,803 +20-1,803 +36,06
F3 16 kN 0 - F3-0 16-0 0
Fa 30 kN 3,00 O -F4-3,00 -30- 3,00 -90,00
M 130 kNm - O +M 130 130,00
XMa* O -2,80
A 1,40 kN (<) 2,00 O PEP IR S S S S S +2,80
ZMa 0 kNm - - - - 0
> M, =0=-F -20m—F, 30m+F, 18m—F,-30m+M—A-2,0m

= —20,35kN - 2,0m — 12,72kN - 3,0m + 20kN - 1,8 m — 30kN - 3,0m + 130kNm — A .2,0m
= —40,71kNm — 38,15kNm + 36,06 kNm — 90,00 kNm + 130,00kNm — A -2,0m
= —2,80kNm — A-2,0m

—2.80kNm
———— = —1,40kN (¢]|0,5
2.0m (¢[0,5p])

A =
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2 M, =0 = > M;+B-kg [0,5p]
teher erdkar, m | forgatas nyomaték, kNm [3p]
jel érték [1p] irdnya betiivel adattal részeredmény
F1x 20,353 kN 4,00 @) - Fix - 4,00 -20,353-4,00 -81,41
Fiy 12,718 kN 3,00 @) -F1y- 3,00 -12,718 - 3,00 -38,15
F2 20 kN 2,913 O +F2-2,913 +20-2,913 +58,26
F3 16 kN 1,110 3 -F3-1,110 -16-1,110 -17,76
Fa 30 kN 3,00 O -F4- 3,00 -30- 3,00 -90,00
M 130 kNm - O +M 130 130,00
>Mg” O -23,47
B 14,11 kN () | 1,664 O e e ek e e S +23,47
2Mg 0 kNm = = = - 0
2M, =0=—F, -40m— F,,-30m+F,-291m — F,- 1,1lm — F,-3,0m+ M — B - 1,66m
= —20,35kN - 4,0m — 12,72kN - 3,0m + 20kN -2,91m — 16 kN - 1,11m — 30kN - 3,0m
+ 130kNm — B -1,66m
= —81,41kNm — 38,15kNm + 58,26 kNm — 17,76 kNm — 90,0 kNm + 130,0kNm — B - 1,66m
= —23,47kNm — B- 1,66 m
B, = 23’;17% = 7,82kN (¥) B, = ;i B, = 11,74kN (¢)
= BATNm _ o, B? = 1/7,82° +11,74* = 199,00 = 14,11kN ([0,5 p])

1,664 m
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M. =0=2XM:+C- k. [0,5p]
teher er6kar, m | forgatds nyomateék, kNm [3p]
jel érték [1p] | irdnya betiivel adattal részeredmény
Fix 20,353 kN 4,00 @) -F1x - 4,00 -20,353-4,00 -81,41
Fiy 12,718 kN - O -F1iy-0 -12,718 -0 0
F2 20 kN 5,409 O +F2-5,409 +20 - 5,409 +108,18
F3 16 kN 3,606 @) -F3-3,606 -16 - 3,606 -57,70
Fa 30 kN - @) -F4-0 -30-0 0
M 130 kNm - O +M 130 130,00
XMc” O +99,07
C 33,02kN (1) 3,00 @) Rk e -99,07
2Mc 0 kNm - - - - 0
SM_=0=—F -40m+F,-54lm—F,-361m—M +C-30m
= —20,35kN - 4,0m + 20kN - 5,41m — 16 kN - 3,61m + 130kNm + C - 3,0m
= —81,41kNm + 108,18 kNm — 57,70kNm + 130,00kNm + C - 3,0m
= 99,07kNm + C - 3,0m
c = ZROTKNm _ 33 65 ki (4[0,5 p))

3,0m
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2. Egyensulyozza 3 erével (és dbrazolja) az aldbbi erérendszert szamitassal! [Z15p]

F1=23kN
o =48°
Fix=23 kN -cosa=15,390 kN
Fiy=23kN-sino= 17,092 kN
F2=22kN
F3=17 kN
Fs=32kN
M =145 kNm
2M, =0=2XM,+A k, [0,5p]
teher erGkar, m | forgatds nyomaték, kNm [3p]
jel érték [1p] irdnya bet(vel adattal részeredmény
F1x 15,390 kN 2,00 O + Fix- 2,00 +15,390- 2,00 +30,78
F1y 17,092 kN 3,00 O + F1y - 3,00 +17,092 - 3,00 +51,28
F2 22 kN 3,606 O +F2- 3,606 +22 - 3,606 +79,33
F3 17 kN 0 - F3-0 12-0 0
Fa 32 kN 3,00 O -F4- 3,00 -32-3,00 -96,00
M 145 kNm - @) -M -145 -145,00
XMap* @) -79,61
A 39,805 kN (<) | 2,00 O e e e +79,61
ZMa 0 kNm - - - - 0

ZMA =0 = le-2,0m+F1y-3,0m+F2-3,61m—F4-3,0m—M—A-2,0m

= 15,39kN - 2,0m + 17,09kN - 3,0m + 22kN - 3,61 m — 32kN - 3,0m — 145kNm — A- 2,0m

= 30,78 kNm + 51,28 kNm + 79,33 kNm — 96,00 kNm — 145,00kNm — A - 2,0m

= —79,61kNm — A-2,0m

—79,61 kNm
2,0m

A = = —39,805kN (¢[0,5p])
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2 M, =0 = > M;+B-kg [0,5p]
teher er6kar, m | forgatds nyomaték, kNm [3p]
jel érték [1p] irdnya bet(ivel adattal részeredmény
F1x 15,390 kN 4,00 O + F1x - 4,00 +15,390 - 4,00 +61,56
F1y 17,092 kN 3,00 O + F1y- 3,00 +17,092 - 3,00 +51,28
F2 22 kN 4,716 O +F2-4,716 +22-4,716 +103,75
F3 17 kN 1,110 O -F3-1,110 -17-1,110 -18,87
Fa 32 kN 3,00 O -F4-3,00 -32-3,00 -96,00
M 145 kNm - O -M -145 -145,00
>Mpg* @) -43,28
B 26,01 kN (7)) | 1,664 O e e +43,28
2Ms 0 kNm - - - — 0

2 My =0=F -40m+F -30m+F,-472m—F,-1,11m—F,-30m — M + B-166m
= 15,39kN - 4,0m + 17,09kN - 3,0m + 22kN - 4,72m — 17kN - 1,11m — 32kN - 3,0m
— 145kNm + B - 1,66m
= 61,56kNm + 51,28 kNm + 103,75 kNm — 18,87 kNm — 96 kNm
— 145kNm + B -1,66m = —43,28kNm + B~ 1,66m

= % = 26,01kN (7[0,5p])
M. =0=2XM:+C- k. [0,5p]
teher erdkar, m | forgatés nyomaték, kNm [3p]
jel érték [1p] irdnya betiivel adattal részeredmény
F1x 15,390 kN 4,00 O + F1x - 4,00 +15,390- 4,00 +61,56
Fay 17,092 kN 0 - Fiy- 0 8,452 - 0 0
F2 22 kN 7,212 O +F2-7,212 +22 7,212 +158,66
F3 17 kN 3,606 @) -F3-3,606 -17 - 3,606 -61,30
Fa 32 kN 0 - Fa-0 35-0 0
M 145 kNm - O -M -145 -145,00
IMc” O +13,92
C 4,64 kN (1) 3,00 @) e e e e -13,92
2Mc 0 kNm = = = - 0
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>M.=0=F, -40m+F,-721lm—F,-36lm—-M+C-3,0m
= 15,39kN - 4,0m + 22kN - 7,21m — 17kN - 3,61m — 145kNm + C - 3,0m
= 61,56 kNm + 158,66 kNm — 61,30 kNm — 145,00kNm + C - 3,0m
= 13,92kNm +C - 3,0m
_ —13,92kNm
- 30m

c = —4,64kN (1[0,5p])
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4. Hatdrozza meg és abrazolja az alabbi tarté reakciderdit (tdmaszeragit)! [Z15p]
F q=5kN/m
F=10kN
a=15°
M =8 kNm
a=2,5m
b=3,5m
c=1,0m
d=2,0m
F, = F-sina = 10kN -sin15° = 2,588kN («) [1p]
F, = F-cosa = 10kN -cos15” = 9,659kN (¥) [1p]
XM, =0= 2 M,+B-(b+tc+d)
teher er6kar, m | forgatds nyomaték, kNm
jel érték [1p] iranya bet(vel adattal részeredmény
Fx 2,588 kN 0 - 0 0 0
Fy 9,659 kN 6,50 O +Fy-(b+c+d) +9,659 - 6,50 +62,78
q 5 kN/m 0,50 O +q-(@a+b)-0,50 +5-6,00-0,50 +15,00
M 8 kNm - O -M -8,00 -8,00
IMa* O +69,78
B 10,74kN (1) | 6,50 O e e -69,78
2Ma 0 kNm = = = = 0
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4. Hatarozza meg és abrazolja az alabbi tarté reakciderdit (tdmaszeragit)! [Z15p]
[1p] F q=4kN/m
F=12kN
Ma 6 ‘ q a=75°
& M =15kNm
1’ M a=1,5m
Aﬁ b C b=2,5m
- c=40m
F, = F-cosa = 12kN - cos75° = 3,106kN (=) [1p]
F, = F-sina = 12kN -sin75° = 11,591kN (¥) [1p]
M, =0=2XM,+M,
jel érték [1p] Iranya betivel adattal részeredmény
Fx 3,106 kN 0 - 0 0 0
Fy 11,591 kN 1,50 O +Fy-a +11,591- 1,50 +17,39
q 4 kN/m 6,00 O +q-c-(@+b+c/2) | +4-4,00-6,00 +96,00
M 15 kNm - O +M +15,00 +15,00
TMa* O +128,39
Ma - ¢ -128,39
Ma 0 kNm - - - = 0
_ _ c
ZMA* =0=gq-c- a+b+5 +M+Fy-a+MA
_ 4,0m
= 4kN/m-4,0m-|{1,5m+2,5m+ 5 +15kNm + 11,591kN - 1,5m+ M ,
= 4kN/m-4,0m-6,0m+ 15kNm + 11,591kN -1,5m+ M ,
= 96,0kNm + 15kNm + 17,387kNm + M , = 128,39kNm + M ,
M, = —128,39 kNm [3+0,5p]
DF, =0=A+F, = A +3106kN > A = —3,106kN (¢)[1,5+0,5p]

ZF =0=A+F +q-c
y y y

Ay +11,591kN + 16,0kN = Ay +27,591kN =

Ay +11,591kN + 4kN/m - 4,0m

—27,591kN (1) [2+0,5 p]

A
y

A = A§+A2y = 13,1062 + 27,5912 = V770,91 = 27,76 kN [1p]
A
tan(a) = -2 = 27,591 kN - _ 8,883 [1p] = «a = arctan(8,883) = 83,58° [1p]

A,  3,106kN
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4. Hatdrozza meg és abrazolja az alabbi tarté reakciderdit (tdmaszeragit)! [Z15p]
q =6 kN/m
F=11kN
a=70°
M =18 kNm
a=20m
b=2,0m
c=40m
d=2,5m
F, = F-cosa = 11kN - cos70° = 3,762kN (
F, = F-sinag = 11kN -sin70° = 10,337kN ( ) [1p]
XM, =0=YXM,+M,
teher erbkar,m | forgatés nyomaték, kNm
jel érték [1p] iranya bet(vel adattal részeredmény
Fx 3,762 kN 0 - 0 0 0
Fy 10,337 kN 10,50 ©) -Fy-10,50 -10,337-10,50 -108,54
q 6 kN/m 5,00 O +q-(b+c)-5,00 +6-6,00-5,00 +180,00
M 18 kNm - O +M +18 +18,00
IMa* O +89,46
Ma - @) -89,46
>Ma 0 kNm - - - - 0
DM, =0=gq-(b+c): a+2tC +M+Fy-(a+b+c+d)+MA

+ 18kNm — 10,337kN - 10,5m + M,

= 6kN/m-(2,0m+ 4,0m)- (2,0m + M)

= 5kN/m-6,0m-50m+ 18 kNm — 10,337kN - 10,5m + M ,

= 180,00kNm + 18 kNm — 108,54kNm + M, = 89,46kNm + M ,
M, = —89,46kN [3+0,5p]
DF, =0=F+A, = 3762kN + A,
A, = —3,762kN (¢) [1,5+0,5 p]
2 F,=0=gq-(b+c)+F,+A, = 6kN/m-6,0m —10,337kN + A, = 25,663kN + A,
A, = —25663kN (1) [2+0,5p]
A = x/A)2(+Ai = 13,7627 + 25,6632 = V672,74 = 25,937kN [1p]

A 25,663 kN
= Y = &0 216 [1 > = 216) = 81,66° [1

tan () A 3,762 kN 6,8216 [1p] a = arctan(6,8216) = 81,66° [1p|

X
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3. Hatarozza meg és abrazolja az alabbi racsos tartd rideréit szamitassal!

F

B

b=4,0m

[Z20p]
F1 =200 kN
F2 =100 kN

A 3
B a=3,0m | a=3,0m ap a=3,0m | a=3,0m .
| > >l > -
XM, =0 =F,-a+F,-2-a+B-3-a = 200kN -3,0m + 100kN -6,0m + B-9,0m

= 600kNm + 600kNm + B - 9,0m
= —133,33kN ~ 133 kN (1)

g = —1200kNm
9,0m

2F, =0 =

A = —166,67kN ~ 167kN (1) [1p]

[1p]

1200kNm + B - 9,0m

A+F +F,+B, = A+200kN +100kN — 133,33kN

[15-1p]
200 100 A
_ _ 133
125y 125 7 !
6
\
) +133
25/33 50109373 1 [3p]
1 . ~ - 4»+100 5
© Y A 7 03 ® ®
1 67 ellendrzés

(® lehetséges sorrend
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3. Hatarozza meg és abrazolja az alabbi racsos tartd rideréit szamitassal! [Z20p]
i F
9 8y Y 6
7 I
A | F1=120kN
1 F2=240kN
1 2 4 D 4
3 B
- a=4,0m e a=4,0m e a=4,0m =L a=4,0m .

XM, =0 =F,-a+F,-2-a+B-3-a = 120kN - 4,0m+ 240kN - 8,0m+ B -12,0m
= 480kNm + 1920kNm + B - 12,0m = 2400kNm + B - 12,0m

B = —2400kNm _ —200kN (1)
12,0m

XF, =0 = A+F +F,+B, = A+120kN + 240kN — 200kN
A = —160kN (1)

A 160 120 240

elienorzes

9|o S 4 0 - —200t —200t ®

| +57

+160 40/40

A

1 _+160 _ _ _ N
® @ 3 ~ A ~ ©

(®) lehetséges sorrend 200
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3. Hatarozza meg és abrazolja az alabbi racsos tartd rideréit szamitassal! [Z20p]
R A F
8y \ 6 5
9 7 A
5
< F1=150kN
1 2 A © F2=300kN
3 B -
- a=4,0m e a=4,0m ol a=4,0m =L a=4,0m .

2M,=0=F a+F,-2-a+B-3-a = 150kN -4,0m + 300kN - 8,0m + B - 12,0m
= 600kNm + 240kNm + B -12,0m = 3000kNm + B - 120m

_ —3000kNm _
B = W — —250kN (1‘) [lp]
ZFX =0 = Ax =0
ZFy =0 = Ay+F1+F2+B = Ay+150kN+300kN—250kN
A=A, = —200kN (1) [1p]
[15-1p]
A 200 150 300
® . 8 %genorzes _333 _333 5
9 = = - = =
{ 7| ®

333/250

© 306 < T@

(%) lehetséges sorrend




