Ky

-~ Time:

(i) always greater than 1 - (i) always less, than I.

','xThe sum T+V is called '_ L "‘ofthe partlcle SR
@) Total potential energy (i) Total Krnetlc energy
o (111) Total mechamcal energy (1v) Total thermal energy
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SECTION-A(I() Marks) o
- Answer ALL questions -

e ‘ ALL questrons carry EQUAL marks (10 x 1 = 10)
: A bus travels the lOOkm between A and B at SOkm/h and then another |

. 100km between B and c at 70km/h The average speed of the bus for the'"" e
entire 200km trip is S
© (i) Morethan 60km/h (11) Less than 60km/h
e -;(111) equal tor GOkm/h f - (@iv) None of these R o
2 Two partlcles A and B are movmg along the same stralght lme then the | R
_' _-_relatlve acceleration of B W1th respect to A is_ - L :
@ vp=va +vg/a . (@) va=vp +VA/B .
(i) ap =ap +aB/A (1V) aA aB "'aA/B
ltpound-mass = kg . R
@) 03048' IR (u) 04536 '
: (iii) 14 59 e (i) O. 4936 |
B ‘When a partrcle moves under a central force its areal veloclty is "
-~ (@ Constant - (ii) -Zero - v
(111) Varymg . - (1v) no areal veloclty
o The mechanical efﬁclency of a machme 1s e

@ always equalto 1. o (i) always ‘equal to 0

“The coefﬁclent of restltutlon (e) for perfectly elast1c unpact 1s o

@) e (i) =0 EEE

S Gye0 0 Wel -
8 The momentum of an object depends upon the objects |
e (i) Sizeandshape (ii) mass and velocrty
I (111) mass and speed _ - (iv) mass and energy . |
9 ) The max1mum acceleratron of a partlcle movmg w1th srmple harmomc -
,fmotlonrs»; R :

(m) o)x2 I | (1v) co2x . f k )’ '

‘ 10 o The frequency of ascﬂlatlon for the. srmple pendulum 1s

(11) ZRJZ .
™ _;»r
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, Answer ALL questlons S S
ALL questlons carry EQUAL Marks ", (5 X 5 25)

‘.__The motion of a parttcle is deﬁned by the relatlon X= 2t3 —9t +12t+10

where x and t are expressed in meters and seconds, respectively. Determme =

}the tlme, the posmon and the acceleratlon fthe partlcle when v= 0

OR

A pro;ectlle is ﬁred from the edge of 150 m chff w1th an 1n1t1a1 veloctty £ 180

' m/s at an angle of 30° with the horizontal. Neglectmg air resistance find the -

~ horizontal d1stance from the gun to the pomt where the pro;ectrle strlkes the

. ground

L », ,".12" a
= l20mbanked through an angle 9= 180 The rated speed of a banked -

lhlghway curve is’ the sped at whlch car. should travel to hane no lateral frlctm e
‘ force exerted on 1ts wheels e ¥ : : '

Determme the rated speed of a. hlghway curve w1th a radlus of

OR

’,'"A satelhte is launched ina d1rectton parallel to the surface of the earth w1th a -
“velocity of 30,000 km/h from an attitude of 400 km. determine the veloctty

. of the satellite as it reaches 1ts max1mum attltude of 400 km the earth s

. 1BBa

i3 ‘14 af‘

‘the automobrlc to come toa stop

. ,radrus is 6370 km.

A 400 kg satelllte is placed ina ctrcular orbrt 6394 km above the surface of
the earth ‘At this elevation, the acceleration of gravity is 4.09 m/s%. Knowing

that its orbrtal speed is 20 000 km/h determme the kmetrc energy of the -

'”,,satelhte R : e

A 1000 kg roller coaster car starts form rest at pomt 1 and moves wrthout |
- friction down the track as ‘shown. Determine the force earted by the track on'

the car at pomt 2 where the radlus of curveted of the track is 6m.

g\

-An automobrle welghmg 1800 g is movmg down a s’ 1nclme at a speed of
100 km/h when the brakes are applred causing a constant total braking force

(apphed by the road onthe tires) of 7000 N Determme the time requrred for -

OR'

v A ball is thrown agatnst a fr1ct10ns vertrcal wall Immedlately before the ball

S strikes the wall, its velocity has a magnitude of v and forms an angle of 30°-
L .wrth the horlzontal Knowing that €=0.90, determine the magmtude and
SRR drrectlon of the velomty of the ball as it rebounds from the wall,

: 15 a

A parttcle moves in srmple harmonlc motton knowrng that the amphtude is - |

300 mm and the maximum. acceleration is Sm/s p deterrmne the max1mum

. _-velomty of the partlcle and the frequency of i 1ts motron

‘ F. oo

. OR
o g ~ Cont.....
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A 50 Kg block moves between vertlcal guldes as’ shown the block is pulled,-_f R
-,_40 mm down from its’ equthbrlum position and released Determme the -
; per1od of vibration, the maximum- velocuy of the. black and maxrmum o

B acceleratlon of the block for the sprmg arrangement.

:-i-\ ku/m SR

-—-;k,_-EKNlm

SECTION -C (40 Ma )
Answer ALL questlons S . S
ALL questlons carry EQUAL Marks R (5 X 8 40)

,/"‘ ‘ .

'Car A is travehng at a constant 135 km/h when she passes a parked pollce‘—f IR
~ officer B, who gives chase when the car passes her. The officer accelerates at - -

*‘a constant rate until she reaches the speed of 150 km/h ‘Thereafter here speed* S

: ,remalns constant. The pohce officer catches the car 4.5 km from her startmg’ ol
: pornt Determme the 1n1t1al acceleratlon of the pohce ofﬁcer ‘ g

“OR.

b 'Alrplane B whlch 1s travelmg ata constant 560 km/h is pursumg alrplane A, o
o _,_whlch is travellng northeast at a constant 800 km/hr At time t=0, anplane A
© . .is 640 km east of airplance B. Determine (i)’ The dlrectlon of the course -
. airplane B should fellow (measured from east) to intercept plane A, (i) the
' rate of which the distance between the alrplane is decreasmg (111) how long 1t_’: e

takes for arrplane B to catch arrplane A

The 6 kg bloek B starts from rest and shdes on the 15 kg wedge A wh1ch is : L
Lo 'supported by v a horlzontal surface Neglectmg fr1ctlon determine (i) the‘ji e
ce acceleratlon of the wedge (11) the acceleratlon of the block relatlve to the o

OR

'A 0. 5 kg ﬁ'aglle glass vase is’ dropped onto a thrck pad that has a force e
A deﬂectlon relationship. as shown knowing that the vase has a speed of 3m/s
o vwhen it first - contacts the pad determme the max1mum downward S

' »'Adlsplacement ofthe vase. 2§G~ SN : .

The 650 Kg hammer of a drop hammer ﬁle drlver falls onto the top of a 140- e
- kg file. After the impact, the hammer and the file stick together and have a
R veloclty of 3m/s. The Vertlcal force exerted on the file by the ground afterthe . .
- ‘impact is gtven by F=0.2.x* where X and f are expressed in mmrand KN,

e respectlvely Determine the velocny of the system after it has penetracted 80 o

.mm 1nto the ground

T omr. :
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I fnctlon determme the veloc1ty of each ball 1mmed1ately after 1mpact

CU

A cylmder wnth welght W and radlus r 1s suspended from a looped cord as

'shown ‘Oneé end of the cord is attached directly to a r1g1d support, and the .
.»fother end is attached toa spring with a constant K. determme the perlod and S
»‘natural frequency of the v1bratlons of the cylmder RS

Re

OrR

E -Determme the penod of small osclllatlons of a cylmder Wlth radlus ‘r’ that

o rolls w1thout shppmg msnde a curved surface w1th radrus R

b A sphere of \mass m=0 6 kg is. attached to an elastlc cord of constant k——lOO;{: SRR
v n =_N/m, ‘which is under formed when the’ sphere is located at the orlgm 0.the
-~ sphere may slide without . friction’ on the horizontal. surface and in the . -
i pos1t10n shown its VClOClty vahasa magmtude of 20m/s Determme @) the .
. maximum and minimum- dlstances from the sphere to the or1g1n O (n) the- Gl b
_'-rcorrespondmg values 1ts speed : ERE N

_.’A 10 kg package drOps from a chute mto a 25 kg cart wrth a Ve1001ty of 3m/s RS

) the cart is initially a rest and can roll freely Determme (i) the final velocity . -

* of the cart, (i) the ‘impulse exerted by the cart on the package (111) the S TR
- vfractlon of the m1t1al energy lost in the unpact - : , e

E'Ball B is hanglng from an 1nexten51ble cord BC an 1dentlcal ball a 1s;‘_‘.
L released from rest when it.is just: touchlng the ‘cord' and acqulres a Veloc1ty;',: S
v before stnkmg ball B. Assummg a perfectly ‘elastic’ nnpact (e‘-l) and no



