Answer 1:

(@)

FINAL EXAM Winter 2010.

Have R =2XF
= (25 N)(cos40° + sin40°j) — (15 N)i — (10 N) j

= (4.1511 N)i + (6.0696 N) j

R = /(41511 + (6.0696)"

7.3533 N
- tan_]( 6.0696
4.1511
= 55.631°
or R=735N £ 556°«
(b)) From My = My = dR,
where My = —{(25 N)cos40°][(0.375 m)sin50°]

—[ (25 N)sin40° ][ (0.375 m)cos50°]

+(15 N)[ (0.150 m)sin50°] -

+6.25 N-m
. Mgz =-29014 N-m
ME

R

¥

and d =

—2.9014 N-m

6.0696 N
= 047802 m

(10 N)(0.150 m)

or d = 478 mm to the left of B <



(c)

From Mg =r5; xR
~(2.9014 N-m)k = (~d, cos50°i + d, 5in50°j)
x[(4.1511 N)i + (6.096 N) ]
—(2.9014 N-m)k = —(7.08144, )k
* d, = 040972 m

or d, = 410 mm from B along line AB
or 34.7 mm above and to left of 4 4



Answer 2:

FBD Truss: —+ ZE ={:A =0
N 2KN
o } By load symmetry, A, = I, =8kN |
1kN J|- L,

2kNM ”l —1-
i '“$ u! 2 7 2285m
* Hﬂ o !D_l—

| |

2im " 21w 2im ZIm'

FBD Section:

( IMp=0: (21 m)(2kN-8kN) +(9m)(Fy) =0

Fop = 14kN Fy =1400kN T4

(2.1 m)[1(4kN)+2(2kN - §kN)]

7

L¥m)——F =0
( }Jﬂ.zs‘“’""
B — j'fs kN Fpp =123kN C 4
15 8515 3

TEF},:{}.SI{N _ZkN_4kN+ mTkN_ﬁFﬂE:D

Fpe = —1.692 kN Fp = 1.692kN C o



Answer3:

Not available



Answer 4:

Note: Rod is a two force member. For impending slip the reactions are at
angle
¢, =tan~ g, = tan~' (0.40) = 21.801°
Consider first impending slip to right
9N
B tan66.801

=385TN

", ZF,=0:  Nj-(3857 N)sin30° - (60 NJcos30° = 0
Ny=TL2SN, Fy=puNy=040(71.25N)

F=285N
/" IF,=0:  -285N+(3857 N)cas30° - (60 N)sin30° - P = 0
P. =-251IN

Next consider impending slip to left

Fp = (90 N)@n66.801° =210 N

" ZF,=0: Np-(210N}sin30°- (60 N)cos30° =0, Ny=I57N
. Fp=pNy=04(157N) = 628N
/S IFx=0: 62.8 N+ (210 Ncos30° — (60 N)sin30°— P =0

P =2146N

equilibrium for— 25.1 N< P <2146 N4



Answer 5:

Place the origin at 4 with x axis horizontal to the right and y axis vertically upward.

Horizontal motion: v, =¥ sinf x = (vysin )t
At point B, xy = Reos B = (v :-'.inﬁ}rﬂ
R
Solve for 1. tg =
v, tan B
Vertical motion: v, =vcosf

1
y= {vﬂmaﬁ)r - ;grz

2

At point B, gl SR, gl
tan B Evﬁ tan” 8
. 2
Simplifying, e OB . B o BR
tan sinB 2y tan” B
Solve for w. vﬁ =] %
Ztan~
_gR cos’ B
2sin B

gR
25in 3

v, = cos B



