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ions. Answer all of them.
Each question carries equal marks. Symbols have their usual Draw the free
required. 0) (PO) addressed
by each question. Assume reasonable values for missing data

1@ Car A s s
of I suddenly applies the brakes, causing his car to decelerate a 12 fUs?, Tt takes the driver of
ar 7075 o rac (s s the ol racion e for drivrs). When e appls s bk, (CO1)

1210 distance d ®02)
collsion
BT —
Figure 100)
®) . y y ph Determine 12,5
the time ¢ when the je planc stops. Construc the v~1 and s-t graphs for the motion. Here
5=0,and v = 300 fts when (=0 (con
®02)
@
Figure 1(6)
2 (8) The sports caris raveling along a 30° banked road having a radius of curvature of p = SO0 . 7
1 the cocflicient of frition betwe the tres and the road i 4 = 0.2, determine the maximum
s specd so mo lipping oceurs. Neglect the size of the car. oz
*0)
p=S00ft— ——f

Figure 2(a)



(b)The 10-kg block A rests on the S0-kg plate B in the position shown. Neglecting the mass.of 13
the roe and pully: nd i the coeTints of kntic riion e, detrmine
The acecleration of object A and B, (©o)
i) Tension acting on the cor ®02)
i) The time needed for block A to slide 0.5 m on the plae swhen the system is
T released from rest
When P=15 N s acting on B at 40°.
[N
w
Figure 2(0)
3 () Determine the velocity of the 60 1b block A f the two blocks are released from restand the 40 12.5
1 block B moves 2 ft up the incline. The coefTicient of kinetc frction between both blocks
and the inclined planes is py=0.10. (c03)
®02)
A
Figure 3(2)
(b) The 25-1b block has an inital speed of ve= 10 s when it is midway between springs A and B, 12.5

After stiking spring B, it rebounds and slides across the horizontal planc toward spring A. If
the coeflicient of kinctic frction between the plane and the block is i=0.4, determinc the total (CO3)
distance travelled by the block before it comes to st
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Figure3(6)



4 () The S kg collar has a velocity of § mis o the right when it s at A. It then travels down along 125
the smoath guide. Determine the speed of the collar when it reaches point B, which is located  (CO3)
just beforc the end of the curved portion of the rod. The spring has an unsiretched length of  (PO2)
100 mm and B is located just before the end of the curved portion of the rod.

Figure 4a)
®) W3 =0 the sping on e g mechnism i st F e am sl backsuch 128
the 0.3 ke ball (c03)
e hen Neglect — (PO2)

the mass of the spring and the size ottt

= 150N /m

Figure 4(6)
5 @) The 30kg slider lckis moving1to e e with s spsdof S e’ when s e upon by e 12
forces F and i, on the graph, e
ot otm 1= 6. Negletfton and h mass of e pulleys and v, (©os)
®o2)
o
¥
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Figure s(a)
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() The clastic cond has an unsrtched engt = 1.5t and asffcss & = 12 T s atached 13

s e potat A and  block at B, which has  weight of 2. I th block i reeased fom
st from the position shown. (€04)
i) dee

ine ts spod when it reaches point C afo it slides along the smooth guide. @0
(i Ao, calulate the angular momentum of the block about pont 4, at any fnstant afe it

passes point C

e e eaving the e, it launched onto the smoosh horizonal lane. Determine f the

cord becomes unstsetched.

—an—— ¢

Figure 5(6)

A pitching machine throws the 0.5-kg bll toward the wll with aninital velocity Ve omst 15

asshown. on
Determine i) the velocity at which ®o2)
it strikes the wallat B,

(i) the velocity at which it ebounds
from the wallif = 0.5, and

(i) the distance s from the wall to
where it strikes the ground at C

Figure 6(0)

o dentical 10-kg pherss ar tachd o the ightrigd od, which roats i the horsontal - [10]
plane coiered a pin 0. I the spheres ar sbjeted 10 angental forces of P = 101N, and e

T s subectd toa coupl moment M = (80 M., where 1 is i seconds, deermine the speed (€09
of cs atthe instant 1= 4 5. Th s from rest ®0)

Figure 616}




