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Air
Ice
Aluminum
Iron
Benzene
Lead
Copper
Mercury
Oak
Fresh water
Oxygen gas
Glycerin
Pine
Gold
Platinum
Helium gas
Seawater
Hydrogen gas
Silver

Density (kg/m?)

1.29

0.917 x 10°
2.70 x 10°

7.86 % 10°

0.879 x 10°
11.3 x 10°

8.92 x 10°

13.6 x 10°

0.710x 10°
1.00 x 10°

1.43

1.26 x 10°

0.373 x 10
19.3 x 10°

21.4 x 10°
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1.03 x 10°

8.99 x 1072
10.5 x 10°
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sl gyl

Vibove = 10.7% V=10.107 x 2000 =214 m?
3 Juadll

(1

:dJSJl ddluall

d=4+3=Tkm

:ds>l)l laso

[7| =V 4% +3* =5km

(2
d Gaiigaall G @8Lunoll S
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" Ladlgil Irawgioll” ow I3g
Vavg = 88.9km /hr

dgaxiall de pdl bwgio

Vavg =55 =0

3
v;=20m/s, v;=30m/s, t=5s
: &)Ll

a="""=30-20_9()m/s?

a5l

x=v;t+5at® = (20)(5) +5(2)(25) = 125m

1
2

(4
v;=10m/s, wv;=0, t=D5s

€t

a:U_ﬁm = —2.0m/52
:dsl5Vl
x=v;t+5at® = (10)(5) +5(—2)(25) = 25m

(5
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5

gl ol L8 &l depuy &y eunadl oIS 1=3\,8 L)) t=0\,8 ¢poill cro

LsSlw [o.wg“ ob t=6\,s L:J! t=3\,s BYIUNEY:

Ll ooVl L8 Al deyuny &ty pawzdl 1S t=9\,8 L)) t=6\,8 ¢po3ll (o

6

OA)J| )9=x09 U}:zl.o“ O a=>Lbuwall U.d) éi>|)‘¥|9 <u12.LoJ| d_w 9 &)Lwc;JI

EESAY) &Ll oyl 8yiall
Ar=(2-0)x15=30m a=0m/s’ t=(0,2)s
Az=1(5-2)(15-0)=225m a=%Y=_5m/s’ t=1(2,5)s

Az =0m a=0m/s” t=(5"1)s
Az =1(10-7)(12-0)(-1)=—18m a==72"0=_—d4m/s* t=(7,10)s

yaall cass ds bl GV Il

(7

v;=20m/s, v;=0, ¢g=9.8m/s
:£as)l (adl

vp=v} —2h = h=j = ~204m

1465 bl Joosll (po3)

1€ )bl
a=22=-25m/s’
a1l
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z=v;t +Lat? = (25)(10) +1(~2.5)(100) = 125m

@
r=100m, t=5s, wv;,=

: &)l

r=vit+iat? = a:‘“jb‘f‘ =2210-0 =8.0m/s”

:dslgall depundl

vp=v;+at=0+(8)(5) =40m/s

(10

vi=0, t=3s, Ay=-—h

Ay:vit—%gtg

—hzO—%th
1 2
h=5

h:% x 9.8%x3%2=44.1m
(11
v;=1bm/s, Ay=0

Ay =uv;t —Lgt*

vr,:ggt

_ 2x15 __
t_T_W_S 1s
(12

V&l deyg &ys B 8yluadly qygSandl ¢rog @ 90 A )bl £l S
:BA:%atQ
rp=100m + vt

:aie duldl oVl 8)luwdl Gk
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A—TR

zat? =100m + vt
zat* —vt —100m =0
(13

v; =40m/s, v;=20m/s, Az =200m

vi=v; +20Ar = a= 25:;382 =-3.0m/s?
1ol

I’fz—'v‘f;”t :___2?? =6.Ts

(14

:Jlio 139 «Judy bg pidl Gz JSib (gl

m/s)
5 —
4 o
3 o
2 o
1 -

0 e wh 4k mh k=R mk  ah ok Time (s)

(15

Jwoon = 1.6m /5%, Ay=-2m

Ayzvit—%gtg

Vi = 0

= ETTE N

6 Juadl
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(Tuw
:cr:%asinﬁtz, y,ﬂ:%asosé’t2
x, = vt, Yp="h
:plabuoVl Z§9A
%asin@t‘z:vt, %acothQ:h

;o dslzall oo

— 2h
t= acos

1)l oVl dsleall b Sy
Lasinft =v

2
uazeidly

j 2h

Easmﬂ —= =v
asin® @ h — 2
2cosd

1@l 2l (o ddleoe Lle Jrazs Sin? +€08%[ =1 ddMell plaziuwl

a(l —cos’ §)h

u =v2cosf

‘JLQ—hcos2 0+ UQCOSB—% =0

el yoilddl plaziuwl

SRS P
cosf =2V TIGIE)

x4y

— —vt+ v vt tath?

ah
@3 (047 (30)°
- 0.4 %30

I
J‘-\-|‘c~
H,
W= o

| b

tplotll cus dlls g )l ) LUl Jodl Luad,
1>cosf> —1
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f=cos ' (3)=60°

(2um
T = (500 +80j)m/s,  ¥;=(—80i +40j)m/s

Gy = 0 = 10400 (4 335 1.337) m/s?

| avg| = V/4.33% + 1.332 = 4.53m /s
0=tan ! (i—‘ii) ~17°

Buw

o(t)=la,t?=2t> = t=V15
y(t) = viyt +3a,t* =8t +t°

(4w

T

d=""=(2i+3j)m/s’

F(t) =0t + 5at*

7(t) = (3i — 2j)t + 3 (23 + 3j)t?

F(t) = (3t +t%)i+ (=2t + 1.5t%)]
(5w

R= (:gsiu 20 — §in20— (450)(9.8)
T3 T

0~ 26° or 64°|

Ry =5 ~574m
(6w

Ay =wvy,t — 59t
UOU = 0

_ [eeay 2k (-s00)
t=\ 45— =\ —57— =11.1s
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Az =wvp,t=62.0x 11.1=688m = ¢=tan ' (3) =48.9°
tslal) Juai Lodic

v, =g, =62m/s

vy =vpy —gt=0—-9.8x11.1=-109m/s

7=62.01 — 109

5 =1/ (62.0)2 + (~108)2 =125m/s,  6=60.4° below horizontal
(7o

vo =320km /hr =88.89m/s

v, = 88.89cos(—35° ) =72.81m/s

_ 850
t—m =11.7s

1 x9.8x (11.7)*=—-1270m

Ay=wv,t — %gt2 =vpsinft — %th = 88.89sin(—35") x 11.7 — 3

Y s92xall (B iVl diSpo Job 35U LVl Ol LiSeng
h=|Ay|=1.27km
(8w

Az =wvgcosft = t =27

vpcos &
Ay =vysin 0t — %gt2

:UOsinQ(ﬁ)_%g( Ax )2

wyeos vycos )

glAx)*

2vjeos’ ¢

=Azxtanf —

9.8 x (10.0)2
2 % (24.0)% % cos? (357

=5.7Tm
yr=1y; +Ay
yr=120m+57m=6.9m

=10.0 x tan35° —

(%
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Az = (vycos )t = 5L =wycosd

Log) dx88V1 depudl dSyo 18 wdgll Guas (8 dxd8Vl d8luoll Luss ¢lehsy ouoswsd! Gl Loy

V30 COS 30° = Vg COS 60 °

)
2
Rmax :%
hmang =% X%=%Rmax—20m
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  ( × )


    C →


    i ^ ×   i ^ =   j ^ ×   j ^ =   k ^ ×   k ^ = 0


    i ^ ×   j ^ =   k ^ ,       j ^ ×   i ^ = −   k ^


    i ^ ×   j ^ =   k ^ ,       j ^ ×   i ^ = −   k ^


    j ^ ×   k ^ =   i ^ ,       k ^ ×   j ^ = −   i ^


    j ^ ×   k ^ =   i ^ ,       k ^ ×   j ^ = −   i ^


    k ^ ×   i ^ =   j ^ ,       i ^ ×   k ^ = −   j ^


    k ^ ×   i ^ =   j ^ ,       i ^ ×   k ^ = −   j ^


    A →   ×     B →   =   (   A    y   B  z   −     A  z     B  y )   i ^   +   (   A    z   B  x   −     A  x     B  z )   j ^   +   (   A    x   B  y   −     A  y     B  x )   k ^


    A →   ×     B → =  |   i ^     j ^     k ^     A  x     A  y     A  z     B  x     B  y     B  z   |    


    A → = − 2   i ^ +   k ^ ,     B → = − 3   j ^


    A → ×   B →


    A → =  ( 01 ) ,     B → =  ( 30 )


    A → ×   B → = ∣   i ^     j ^     k ^   − 2   0   1   0   − 3   0   ∣


    A → ×   B → = [ 0  ( 0 ) − 1  ( − 3 ) ]   i ^ − [  ( − 2 )  ( 0 ) − 1  ( 0 ) ]   j ^ + [  ( − 2 )  ( − 3 ) − 0  ( 0 ) ]   k ^


    A → ×   B → = 3   i ^ + 6   k ^


    A →


  x


    B →  


  4   u n i t s


  x y


  30 °  


  x


    C → =   A → ×   B →


    A →


    B →  


    r  i  


    r  f


  𝛥 r


      r  i →   =   x  i   i ^ +   y  i   j ^     r  f →   =   x  f   i ^ +   y  f   j ^ 𝛥   r → =     r  f →   −     r  i → =  (   x  f −   x  i )   i ^ +  (   y  f −   y  i )   j ^ ∆   r → = ∆ x   i ^ + ∆ y   j ^


    v → =   ∆ r  ∆ t =   ∆ x    ∆ t   i ^ +   ∆ y  ∆ t   j ^


    r →


    a → =   ∆   v →  ∆ t =       v →  f −     v →  i  ∆ t


  𝛥   v →


    t 1 = 0


    t 1 = 0


    t 2 = 12 . 0   s


  : x


  − 3 . 8   m / s


  : y


  4 . 9   m / s


  x


  y


    t 2 = 12 . 0   s


    t 2 = 12 . 0   s


    x 2 =   x 1 +   v  x  (   t 2 −   t 1 ) = 0 +  ( − 3 . 8 )  ( 12 . 0 ) = − 45 . 6 m


    y 2 =   y 1 +   v  y  (   t 2 −   t 1 ) = 0 +  ( 4 . 9 )  ( 12 . 0 ) = 58 . 8 m


    y 2 =   y 1 +   v  y  (   t 2 −   t 1 ) = 0 +  ( 4 . 9 )  ( 12 . 0 ) = 58 . 8 m


   ( − 45 . 6   m ,   58 . 8   m )


  r   =    ( x ²   +   y ² )   =    ( ( − 45 . 6 ) ²   +   ( 58 . 8 ) ² )   =   74 . 4   m


   ( x , y ) : ( 11 . 1   m   ,   3 . 4   m )


    t 1   =   0


  ( 15 . 3   m   ,   − 0 . 5   m )


    t 2 =   3 . 0   s  


  x


  y


    𝒗  𝒙 𝒇 =   𝒗  𝒙 𝒊 +   𝒂  𝒙 𝒕


    𝒗  𝒚 𝒇 =   𝒗  𝒚 𝒊 +   𝒂  𝒚 𝒕


  𝒙 =   𝒗  𝒙 𝒊 𝒕 +   𝟏  𝟐   𝒂  𝒙   𝒕  𝟐


  𝜟 𝒚 =   𝒗  𝒚 𝒊 𝒕 +   𝟏  𝟐   𝒂  𝒚   𝒕  𝟐


      v  x f 2 =     v  x i 2 + 2   a  x Δ x


      𝒗  𝒚 𝒇  𝟐 =     𝒗  𝒚 𝒊  𝟐 + 𝟐   𝒂  𝒚 𝜟 𝒚


  𝒙 = (     𝒗  𝒙 𝒇 +   𝒗  𝒙 𝒊  𝟐 ) 𝒕


  𝜟 𝒚 = (     𝒗  𝒚 𝒇 +   𝒗  𝒚 𝒊  𝟐 ) 𝒕


  𝒙 =   𝒗  𝒙 𝒇 𝒕 −   𝟏  𝟐   𝒂  𝒙   𝒕  𝟐


  𝜟 𝒚 =   𝒗  𝒚 𝒇 𝒕 −   𝟏  𝟐   𝒂  𝒚   𝒕  𝟐


  t = 0


  x


  20 . 0   m / s


  y


  − 15   m / s


  x y


  x


    a  x = 4 . 0   m /   s 2


  t = 5 . 0   s


  x


  y


  t = 5 . 0   s


    v  x =   v  0 x +   a  x t = 20 . 0 + 4 . 0  ( 5 . 0 ) = 40 . 0   m / s   v  y =   v  0 y +   a  y t = − 15 . 0 + 0 = − 15 . 0   m / s


    v → =  ( 40 . 0   i ^ − 15 . 0   j ^ )   m / s


  ∣   v → ∣ =    v  x 2 +   v  y 2 =     ( 40 . 0 ) 2 +    ( − 15 . 0 ) 2 ∣   v → ∣ = 42 . 7   m / s


    𝜃  v =   t a n  − 1  (   ∣   v  y ∣    v  x ) =   t a n  − 1  (   15 . 0  40 . 0 ) =   20 . 6 ∘


    v  x > 0


    v  y < 0


    20 . 6 ∘   ت ح ت   م ح و ر   + x


  x =   v  0 x t +  1 2   a  x   t 2 x = 20 . 0  ( 5 . 0 ) +  1 2  ( 4 . 0 )    ( 5 . 0 ) 2 x = 150   m


  y


  y =   v  0 y t +  1 2   a  y   t 2 y =  ( − 15 . 0 )  ( 5 . 0 ) + 0 y = − 75 . 0   m


   ( y ) =  ( − 75 . 0 )   m


  𝛥   r → =  ( 150   i ^ − 75 . 0   j ^ )   m


  ∣ 𝛥   r → ∣ =     ( 150 ) 2 +    ( − 75 . 0 ) 2 ∣ 𝛥   r → ∣ = 167 . 7   m


    𝜃  r =   t a n  − 1  (   ∣ 𝛥 y ∣  𝛥 x ) =   t a n  − 1  (   75 . 0 150 ) =   26 . 6 ∘


  𝛥 x > 0


  𝛥 y < 0


    26 . 6 ∘   ت ح ت   م ح و ر   + x


      v →  i   =  ( 3   i ^ − 5   j ^ )   m / s


      r →  i   =  ( 15   i ^ − 7   j ^ )   m


    a → =  ( 2   i ^ + 4   j ^ )   m /   s 2


  10   s


    v → = ( 2   i ^ − 2   j ^ ) m / s


  x


  y


  g


    v  i


  𝜃


  Y


    a  x = 0


    v  x i =   v  i     c o s c o s   𝜃    i


    v  x i =   v  i     c o s c o s   𝜃    i


    v  x =   v  x i


  𝛥 x =   v  x t


  𝛥 x =   v  x t


  : t


  𝛥 x =   v  x i t


  R =   v  x   t  f


    t  f


    a  y = − g


    v  y i =   v  i     s i n s i n   𝜃    i


    v  y i =   v  i     s i n s i n   𝜃    i


  : t


  𝛥 y =   v  y i t −  1 2 g   t 2


  𝛥 y =     v  y f +   v  y i 2 t


  Y


  g


  t


  x


  y


  x


  y


    𝜃  o = 37 .  0  o


  20 . 0   m / s


    v  0 x =   v 0   c o s c o s     𝜃 0   = 20 . 0   c o s c o s     37 . 0 ∘   = 15 . 97   m / s   v  0 y =   v 0   s i n s i n     𝜃 0   = 20 . 0   s i n s i n     37 . 0 ∘   = 12 . 04   m / s


    v  y 2 =   v   ( 0 y ) 2 − 2 g H


    v  y = 0


    H  m a x =     v  0 y    2  2 g =      ( 12 . 04 ) 2  2  ( 9 . 80 )   H  m a x = 7 . 39   m


  T =   2   v  0 y  g =   2  ( 12 . 04 )  9 . 80 T = 2 . 46   s


  R =   v   ( 0 x ) T =  ( 15 . 97 )  ( 2 . 457 ) = 39 . 24   m


    v  x = 15 . 97   m / s ,     v  y = 0


      v →  t o p = 16 . 0   i ^   m / s


    a → = − 9 . 80   j ^     m / s 2


  40 . 0   m / s


    m / s


  1 . 00   m


                   h  m a x =       v  i 2   𝜃    i  2 g   


  g


  15 °


  75 °


      v →  i = 70   i ^ + 20   j ^


      v →  i = − 20   i ^ + 70   j ^


      v →  i = 20   i ^ + 70   j ^


  30 .  0  o


    m / s


  45 . 0   m


    v  i   =   20 . 0   m  s   ,   𝜃   =   30 . 0 ° ,     g   =   9 . 8   m / s ²  


    h   =   45 . 0   m ,  


  y =   v  i y t −  ( 1 / 2 ) g   t 2


  y ₀   =   0


  y   =   − 45 . 0   m


    v  i y =   v  i y s i n  ( 30 ° ) = 20 × 0 . 5 = 10 . 0 m / s


  − 45 . 0   =   10 . 0 t   −   4 . 9 t ²


  ⇒   4 . 9 t ²   −   10 . 0 t   −   45 . 0   =   0


  .


  t   =   10   ±      10 ²   + (   4 × 4 . 9 × 45 )  2 × 4 . 9  


  t =   4 . 23   s  


    v    f y =   v  i y − g t = 10 . 0 − 9 . 8 × 4 . 23 = − 31 . 45 m / s  


  ( ث ا ب ت ة ) :     v    x =     v  i   c o s ( 30 ° )   =   20   ×   0 . 866   =   17 . 32   m / s


  ( ث ا ب ت ة ) :     v    x =     v  i   c o s ( 30 ° )   =   20   ×   0 . 866   =   17 . 32   m / s


    v   =    ( v ₓ ²   +     v    f y ² )   =    ( 17 . 32 ²   +   31 . 45 ² )   =   35 . 9   m / s


    v   =    ( v ₓ ²   +     v    f y ² )   =    ( 17 . 32 ²   +   31 . 45 ² )   =   35 . 9   m / s


  2 . 10   m


  8 . 00   m


  38 . 0   m / s


  𝜃 ₀   =   55 . 0 °


  4 . 80   s


  8 . 0 m


  35 °


  2 . 2   m


  3 . 0   m


  3 . 0   m / s


    30 . 0   m


    𝜃


  y +


    0 . 40 m    s 2


    3 . 0   m / s


  30 . 0   m


  𝜃


  y +    


    0 . 40 m    s 2


    t 1 = 0


    v  x i = 50   m / s


    v  y i = 80   m / s


    t 2 = 30 . 0   s


    v  x f = − 80   m / s


    v  y f = 40   m / s


    t 1


    t 2


  t = 0


  ( 8 . 0   j ^ )   m / s


  x y


  ( 4   i ^ + 2   j ^ )   m /   s 2


  x


    x  f = 30   m


    y  f


  t = 0


      v  i → =  ( 3 . 00   i ^ − 2 . 00   j ^ )   m / s


  t = 3 . 00   s


      v  f → =  ( 9 . 00   i ^ + 7 . 00   j ^ )   m / s


  450   m


    v 0 = 75   m / s


  62 . 0   m / s


  h = 6 . 00 ×  10 2   m


  𝜙


  320 . 0   k m / h


  𝜃 = 35 .  0  o


  d = 850   m


  1 . 20   m


  24 . 0   m / s


  35 °


  10 . 0   m


  3  0 0


  6  0 0


  40 . 0   m    


  1   m


  2   c m


  2   c m


  1   m m


  1   m m


  1   𝜇 m


  1   𝜇 m


  1   e V


    1 . 6 ×  10  − 19 J


  2 . 18 ×  10  − 18 J


   ( e V )


  73 . 4   e V


  13 . 6   e V


  13 . 6   e V


  3 . 5 ×  10  − 35 e V


  3 . 5 ×  10  − 35 e V


  0 . 1 e V


  0 . 1 e V


    V 0   =   270   m l


  V


  1 . 00   g / c   m 3


  0 . 917   g / c   m 3


  247   m l


  270   m l


  270   m l


  294   m l


  294   m l


  1000   m l


  1000   m l


  1 / 4


  1 / 2


    𝜌  A


    𝜌  B =    1 2 𝜌  A


    𝜌  B = 2   𝜌  A


    𝜌  B = 2   𝜌  A


    𝜌  B =    3 2 𝜌  A  


    𝜌  B =    3 2 𝜌  A  


    𝜌  B =  2 3   𝜌  A


    𝜌  B =  2 3   𝜌  A


  𝜌   =   800   k g /   m 3


  h   =   20   c m


  g   =   10   m /   s 2


  𝜌


  2 𝜌


    p 0 =   10 . 0   k P a


  24 . 4   k P a


  8 . 4   k P a


  8 . 4   k P a


  3 . 6   k P a


  3 . 6   k P a


  11 . 6   k P a


  11 . 6   k P a


  50   m


  50   m


  100   m
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