
DYNAM I CS

I f  the  d isp ]acement  o f  a  par t i c le  i s  g iven
f i  nd the ve1 oc i  ty and accb t era t i  on wh6n t =

zt)T+ ( tz -  5)T

byt=
2 sec.

PROBLEM N2/ T
az

(3 t "  -  z t )T+  ( t ,  - s)r,

ds
m=v = (g tz  - 2)T + (zr)t

= (18t)T + z iq -
dV
dt

Art sec=2

+47

+21

v=34 i

A . F .

a  =  J b l



DYNAMI CS

If  the di  spl  acement of  a

what i  s the vel oci ty and

par t i c le  i s

accel  erat i  on

gi ven by

at  t=??

x= t3 -e

y  =  t l  (1+ t )

vg+dx /dt

=t3 -g - t

= 3*  + e- t

Q^=dv*/dt  =  6t1 e- t

x

uy=dyldt  = ( t+l)  - t

( t+1  )  
2

.y= dvr/dt = -z( t+l ; -3 =

(  t+1 )3

0t=2, T2.T4

11.86

vx

ax

* t

v . ,  =  -  Q .11
J

a :

d . ,  =  - 0 .07
J

I V= u*i + uri
. O F

12 .14 i  +  0 .  l l i

u., f + u.,J- x  y

1. r. . 86T - o. o7t

--
a -



DYNAI-,II CS
PROBLE},IN?/E

lt: ll+':-ilT{ l'lllr'o.li::^ol I parricre is derined by theI = nlf * AstFii-;;eo]#1."; d paFErcre is oef]1ea by the positon vector
Show ihat t [J 1n"".  FrrF, ,a r^-^-r ] :_efprg:sed in meters,  and t ' in , ""n. ,n.! !ot t .  that . the ipace curve descr i l ' '  

txPr-esseo ' tn meters,  and t  in seconds.
paratotoid;-=';;. For A = R =. lto,l{^lj:-t.lt!ci"-iiit.;; in."hyp".boliclil':l::i!.t,;.x';n.l'Li ; ! 

-;: 
i 
"':kff:{lii'ffffi ,:l j}'.l{oit?8: ; ;,r fu  r f  g  tneand acce le ra t ion  when (a )  t  =  l sec ,  {b }  t  =  Zsec .

t t =

x=

xz=

At

(At )

z = BtZ

AtT+ABt}+BtzE

ABt3

= ABt3 =

ForA=B=1

tT+ tb+ fE

i  +  3 t2 t+  z tF
6tf + 2E

v 4 1 + (3tr ) ,  + (zt )?

v

y=

(4t21

F=

v=
e--

t  =  I  sec

V f f i=  3.74 m/sec

= 6 .32  ml  s  ec?O -

t  =  ?  sec

[ =

a =

6  =  I ? .69m/sec

!2 . ! 7  m /  s  ec?

(ot)z



DYNAMI CS

Ihe d isp lacement  o f  a
Fi nd the vel oci ty and

part i  c l  e i  s gi  ven by
accelerat ion of  the-

F = (R s in
par t ic le .

PROBLEI4 N?/ 4

pt )T + Rt I  .

r=

T=

a -

(R  s in

dF- =
dt

gv- =
dt

pt )T + RtF

(p R cos pt)T + RF

o
( -p '  R  s in pt)T



DYNAMICS

A.man standins g!. gligee 20m 
l!gu:,the.water , lr:p * ,::: ' :: :t;:.,rontardirect ion' Kiowing that- ihe-stone,r, i i i - t i i !  ni t . ,  30m from-u-point on the waterdirectrv berow trre-mjn, 

-a"i."i irq 
Jii 

-in."i^ii irr 
uiro.iiJ Jr"iie srone, (b) the;:ii:?:; ?l.ilnl'1,^1ffi.';;'i,ffiXI i;i ;ffi iliii"i' it-,,".i ir,,^J,in with the iame

A ) VERTI CAL MOTION HORI ZONTAL I,IOTION

x = (Vo)* t

Vo =Z# = 14.g6 m/sec
v = +s*

yo=o uro=o

s*

t  =  L .7  49  sec

?o = f i l  (e.81) t2
t  =  2 .019  sec

b ) v = + x=Vto

x  ( tq .g6) ( t .749)

x = 25,99m



DYNAMI CS

l. later issues at A from
what range of  val  ues vô

l *ay<2 .5n , ,

gt2

a pressure tank with a
wi I  I  the water enter

PR0BLEM N?/ a

,ffi';;:lil ffilocitY uo' For

v = +

- + t 1

. 452  I
sec t

4.2A ,m/ sec

x=Vt
o

V=3'o1  
. 452

6 .64  ,m/sec



DYNAMI CS

A pro jec t i le  i s  f i red
mi nimum speed at wh i  ch

so that i t  rands 3000m on revelthe project i le can be f i red to

PROBLEI-I NZ/I

g round. l, lhat i s the
ach ieve  th is  range?

, 1 2v:  s in  2e
R= u

g

_Rs
sin 2e

Vo = (Rg csc zg)Llz

(Rg csc  20) - I /2  ( -csc  ?g  co t  zg)  =  0

2_
Vo

dvo

m _1-7

=0

=0
Rg csc

s in  ?g

g=45o

?g

=0

a i
t i

D V

- .  G t ,
? w -  i u

vo ='fl 'r[oo

Vo min  
=  171 .5  rn /sec

RB
sin  (? .45)



DYNAI'II cS

A nozz l'e d f scha rges
tha t  the  nozz le  i s

PROBLEI'{ N?/ 8

ufiTioiltjnoli,;l;:l'lu Iil ?:it{.:LloTls - Knowinscan be reached by the water and (bi ;il ;;;;.;;jJ?;n.:X;T:n1.ffi;::;3',li:I :,':'l lf ilij 
-l::j^iil_h:'.51T{i; 

n5?;il'fl

V*o = ZA cosr(

x=V t'xo  -

+ -  3
v 

;-t cosr(

Vro = 2a siM

-  ?2 .A8  tanC =  0
30m

n
n
ta

a
EI
r

urot - h"
30 tanr{  -  1I .04 , r .Zx
30 tant - 1l .  04 i ' ; rnk - 11,04

dh
a-fer< I 

= 30

tand, =

4, = 53. 650
%

h =  3o( ;  30  \  =  30  \2.fr-) - (tt.o4)(
m) -  11.04

h =  9 .3m
_-a- 

!-

h=

h is max when r&fl 0



DYNAHICS I
'NZ lg

fifi$#ij'ffiffifffiilffi#,-
For Vtrain = I5kmlh

vR=vt+u*r ,

For Vt = 30 tfR = Vi + Vfur
(1) (vn).r, tan 4so = (vn), + 30

(2) (vnlv ran 30o = (vn)* + 15

SUBTRACTINfi

(vn)v ( tan 4so -  tan 30o) = 15

-  15=.AF = 35.49 km/h

From ( t)

. (  VR )*  = 35.49 -  30 S. 49 k*/n

P = tan-l 

"#,rg 

= g.go

l ,  35.49 , r . .,R = 
Am 

= 35.9I km/h

(vn)y



DYNAI'II CS

Water is discharsed at a with an ini t ial  velocity of 10m/s
series of vanes it g, Knowing that the vanes move downward
speed of 3 m/s, determine the velocity and accelerat ion of
to the vane at B.

HORIZONTAL MOTION

V^. = 10 m/s
x

x=v*t

PROBLEM N2/ 10

and str i  kes a
wi th a constant

the water reJ at i  ve

a tB

v*/u =

10t

,  
sec

5=

t=

4=

VERTICAL MOTION

U, = gt = ry = Q.9Ln/sl

at B V* = 10m/s{ + A-gtm/sJ

vuunes = 3m/s

V*=Vu+Vw/v

10.r+ 4.91.1 = 3{  + Vw/v

tanc(  1 '91=-  3  =  .19110

10. ,810

10 = 10. 18m/s
ggs0(

u*= tu+aw/v

9 ,81  l  =  aw/v

1*/, 
= 9'81 m/szl



DYNAMI CS

A car moves around a curve
component of accel erat i  on

of 270n radi us
of the car?

PROBLEI,,I N?/ LT

at 80km/h . Hha t i s the norma J

f  = ?7an

V = 80km/h = 22.2m/sec

a = uz _ zz.zzc 
f 

= 
z

uh = 1.8m/r . .2

CV
{ 7 -/^ t

${"' ,ru
t)



DYNAI'II CS

A car moves
What  is  the

around a curve of
total  accel  erat i  on

270n radi us at
of  the car?

PROBLEI| N2/ tz
80km/h,  accelerat ing at  5km/h/h.

270n

V = B0km/h =

ut = Skn/hz

22.An/sec

=  3 .9  x  10-4m/s 
"uZ

q=

T d vq -

dt
U +- t

L

e = 3 .9  x ot '* L '8un

v2-T

10-  4

un



DYNAMI CS

A nozz l  e  d i  scharges
vel oci ty of ZSm/ s .
I  eaves the nozzJ e,

a stream of water in the
Determi ne the radi us of

(b)  a t  the maximum height

PR0BL Et,t NZl 13

d i  rec t i  on  shown wi  th  an  i  n i  t f  a l
cu rva tu re  o f  t he  s t ream (a )  as  i t
of  the stream.

v2=
p

5U2
4s

p = 79.64m

b)  Vg = (Vn)*  =

, r2

a  = q =  
t g

n J p

202

a ) 4
Fsn

p=

(25)f= 20n/ s

p=
9 .81

p = 40.  77n



DYNAI'II CS

(a)  Show that  the rad ius of
reaches i ts  min imum value at
Denot ing by a lpha the angle

p

PROBLEM N2/ T4

curvature of  the t ra jectory of  a project i le
the h ighest  po int  o f  the t ra jectory .  (b)
formed by the trajectory and the horizontal

v1
ffi

P min
cos "4

at a given point  Bn show that the radius of  curvature of  the t ra jectory at
B is  p=pmin /cos3r t

V= cosl

u*t

;f
gcos^

g cosd,

P  i s  m in  whenA=
v(

P . 3 x'm l  n  g

2
.. - V- -
o
np

u?Ps=#



DYNAMI CS

The moti on of
the vel oc i ty

part i  cl  e i  s defi  ned by
and accel  erat i  on of  the

r = sotz - 25t3,
par t ic le  when t

g=3 t3

v^=gq= g*
dt

dV
ue=#=18t

PROBLEM N2/15
?g  =  3 t " .  F i  nd

= 2s.

- 7s:J) (g tz) +

3oo)(36) + (2oo

sotz - z5t3
= *=100 t -75*d t -

=5 =1oo-rsot
dr

r=

v
t

r

(18i
t

t )( sotz - zst

- zoo) ( 3o!

ATt=?sec
'jir dr dev=arur+"d ' [ te

= (100t - 75*) [r + (50t2 - 2513) (g t2) [e
T?= (200 -  300)[ ,^ + (200 -  200)(36)u0 = -100[,

T - fo" - ,^rdg\zl - , Gg1 ge" * ro?el -
a  = l - -

Lori 
- rt6ftl u, + 

f ar af + 
o.pJ 

us

= [oo - 150t - (50t? - zst3)(e ,1' [r + [zt100t

= ftroo - 300) - (200 - 200) (3G fJ[r + [z(200 -

= -200[r - 7200ug

ug

I
t l

, ? l c
f G

+ "YAluB '  +

)  
"Bt ) i . {v  

+  ia  no +^ t '6 i  L lo



DYNAMI CS

A wi re 0A connects the col
col  1 ar moves to the r i  ght
o f  vo ,  b  and  g .

la r  A
w i th  a

and a reeJ
cons ta n t

1 ocated
speed  v^ ,'o

PR0BLEM NZlt0

at  0 .  Knowing that  the
determi ne dg/dt i n terms

+
A

b
sfi'Tg1

a

e t b  ?Vr=r=

r=

il r

\l s

vg=

Ye

-b cos g
T
s in -  e

V;

F
u2=

u?=
o

aor 2 g  +  s in2

s in4 e

I

beV =1
o s inZg



DYNAMI CS

A rocket
by radar
g ,  dg /d t

a I  aunchi  ng pad
the accel erat i  on

PR0BLEM N2/ fi

I  ts f l  i  ght i  s tracked
rocket i n terms of b,

a t  B .
of the

i s f i  red vert i  cal ly from
f rom no'i nt^A. Determi ne
and dtg l  d{ .

r = b/ cos0

V = f = br
a

V. ,= r9=
U

t
e

= b Scc0

secOtan0
t

b sec0 g

b

,..2s Ld + ?sztanfl

o a

e6z+

a=b

V

a

A'E

v=ffi
= [ secg Gn
serZg = l  +  tan2g

V = b r . .2g b

- dv 2 bsecg (secg tang)CI -AT bs ec2e



DYNAI'I I CS

The nroti  on of part i  cl  e on the surface
the  re la t ions  R  =  h t  tan ,4 ,  g  =  ? t t
of the cone and h i  s the di stance the
the cone. Determine the magnitude of
t ime t .

0=
O

g=
a tg=

R= h t

h=h
t=0

z
t

z
o f

z

=h t

=h

=0

tanp
tanfi

7frt
2 t
0

v=B;n+
o a

R0-n + zk

? = ( ' i  - Rez);n + (Rg i

= (ht tanp4fr t l ; f r  +

a[s);e +

(2h tanp +0[

= h tanfra + ( ht tan b) Qfr )ue + hk

v=hr / tun-p+ 4? l? tz tanzp + l

t

v = h/  4

uZ = (4f i '?nt tan B)z + U?rh tanp)z

a=47fh tanp

'ita

(?77) ;e

PROBLEM N2/18

of  a  r igh t  c i rcu la r  cone is  de f ined by
and z = ht  wher beta j  s the apex angl e
par t i  c l  e  r i  ses i  n  one passage around
the  ve loc i ty  and acce le ra t ion  a t  any



DYNAM I CS

Knowi ng that
determi ne (a )

bl  ock B moves
the vel  oci  ty

downward wi th a
o f  b l ock  A ,  ( b )

PROBLEM Nzltg

constant vel oci ty of 180rnrn1s
the  ve loc i ty  o f  pu l ley  D.

CABLE ACD

xA+Xo

vA+vo

cons t  ,

0  VA=-VD

CABLE ADEF

( Xr r  Xu) + XE = const.

?Xe = const.

(xn

XA

xo)
2xo

+

v R a ZVO + ?Vf  = 0

vR = -vD

-VD-ZVD+2Vf=0

-3VD+ZVf=0

VB=VE=180mm/sec

-3VD +  ? /180)  =  0

VO = 120 mm/sec l

vR = -vD

\
t
\
\\

l\
\\
\\\

VA = L?Anlsec I


