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> Egklee =6 2
1,7,k

MRS
1, if i=j,
g if g N
0, if i= j,
1, if ik = zyz, or yzz, or zzy;

g4 = {1—1 if ¢k = zzy, or zyz, or yzz;

. Hi=Jary=Fkori=k ori=j3=4k
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Distance in polar coordinates

Find the distance between two poiP1 = (r¢;) and Pg = (r;@,) (polar coordinates).

01_Math_intro/e_01_1 012.html

Distance in spherical coordinates

Find the distance betwedP| = (Rl,ﬂl,fplj and Py = (Rg,t’i’g,fpgj (spherical coordinates).

01_Math_intro/e_01_1 013.html
Elliptical coordinates

We define elliptical coordinates as follovy — 3172};’@2 _|_y2f’52 and as in polar coordinates. Firz',% as functions of@.

01_Math_intro/e_01_1 014.html
Distance in elliptical coordinates

In elliptical coordinatesy — , £$2jfa2+y2jf52 and ¢ as in polar coordinates) find distance betweenwiots P = (1;@1) and

Pg:ff;(p,)j.

01_Math_intro/e_01_1 015.html

Coordinates and vectors

Two different coordinate systems are established sinaight line r andz+, which are related as fO"OW{L'fg = (g;fjfb)B, whereg

andj are constants. The distance element in terrxr o given by 2 — j 2. Find the expression for the distance element in
terms ofr7.
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Distance element

Two different coordinate systems are established plane (z,y) and(z/,y/), which are related as follows:
r!/ = rcosf—ysind, y/ = rsinf+ycosh
whered = const. Find the distance element in terms of coordin{z/,/), if (,3) are Cartesian.

01_Math_intro/e_01_1 017.html
Distance element

Same as above but the relation reads
/= zcosf+ysind, v/ = rsind+vycosd

01_Math_intro/e_01_1 018.html
Distance element

New coordinate ( p/ /) are introduced which are related to the ordinaampcoordinate( p,) as followsip’ = ¢, p/ =1/p.
Find the distance element.

01_Math_intro/e_01_1 019.html
Coordinates and vectors
Starting with cartesian coordinates we define neesaas followsz/ = ax+by, vy = cx+dy, wherea,b,c,d are some constant

parameters. What conditions on these parameteudcshe satisfied in order that the new coordinates be cartesian and the
measure of the distance remain the same ?

01_Math_intro/e_01_1 020.html
Volume of tetrahedron

Four vertices of the tetrahedron are given by fadius-vector#,;, y =1,2,3,4. Find the volume.

01_Math_intro/e_01_1 021.html
Coordinates and vectors

Let#; be the vector from the center of the Earth to Néwk and#, is the vector from the center of the Earth to dalem. Find the
angle between the two vectors (find the lackingdiata geographical atlas).

01_Math_intro/e_01_1 022.html
Elliptical coordinates

Find the distance elemejs2 in the elliptical coordinatey — £$2f32+y2j{52, tang = y/z . Define unit vectors tangential
and normal te~ = const curves and derive their relation2,, and2s; .

01_Math_intro/e_01_1 023.html
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Legitimate coordinates?

Are the coordinatez/ = zvy, ¥/ = yja: legitimate ? If yes, find the distance element.

01_Math_intro/e_01_1 024.html
Length of parabola

Calculate the length of the parab = az?,a = const, fromz=—qgtor=a.

01_Math_intro/e_01_1 025.html

Circumference

Ellipse is given by the equati(;p2fg2 +y2f’52 — 1. Calculate the circumference.

01_Math_intro/e_01_1 026.html

Equation of plane

A plane passes through the p@gtand its normal i. Write down the equation of the plane.

01_Math_intro/e_01_1 027.html

Spherical coordinates

Find the relation between the unit vectors of 3Dt€aan coordinates and unit vectors of spherigatdinates.

01_Math_intro/e_01_1 028.html

Cylindrical and spherical coordinates

Decompose unit vectors of cylindrical coordinatemg unit vectors of spherical coordinates.

01_Math_intro/e_01_1 029.html
Coordinates and vectors

Let 3% — 7 (cylindrical coordinates). Derivgix#, wx (@x?), and?x(@x7).

01_Math_intro/e_01_1 030.html

The shortest distance between cities

Two cities on Earth surface (assume it is a sphttethe radiusz) have the coordinat{c,5,) and(a,,B, ), wherea is the
latitude, anc & is the longitude. Find the shortest distance betwibe cities. Hint: Arc of the circle passing thgb the center of the
Earth.

01_Math_intro/e_01_1 031.html



Coordinates and vectors

Four vertices of the tetrahedron are given by fadius-vector#;, : = 1,2,3,4. Find the volume.

01_Math_intro/e_01_1 032.html
Distance elemen’;.2 in the elliptical coordinates

Find the distance elemejz2 in the elliptical coordinatey — £$2J,fa2+y2jf52, tang = yf,:c. Define unit vectors tangential
and normal t¢~ = const curves and derive their relation® and .

01_Math_intro/e_01_1 033.html
Cross product

Simplify (@xB)-(2xd)-

01_Math_intro/e_01_1 034.html
Coordinates and vectors

Given two non-parallel unit vecto2; and2s, find another unit vect@g such that all three are in the same planegrndivides the
angle between the first two in the wé’ié‘é‘ — 23’5@5 .

01_Math_intro/e_01_1 035.html
Projection

What is the projection of the vecigponto the unit vectcE ?

01_Math_intro/e_01_1 036.html
Projection

What is the projection of the vecidionto the vectof, ?

01_Math_intro/e_01_1 037.html
Coordinates and vectors

Given two vectorg andj, represent vect@ as a sum of two vectoid||andg | , @ = d||+d | , such thaa| |||E andg | 1

01_Math_intro/e_01_1 038.html
Coordinates and vectors

On the Earth a man is at the pe® east longitude an4n® latitude moves in the north-east direction. Expttég unit vector
along the velocity in spherical and cartesian coates.

01_Math_intro/e_01_1 039.html
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Coordinates and vectors

Show that a straight line is given by the relap — ).la_|_3, whereg andg are constant vectors a —ro < A<on -

01_Math_intro/e_01_1 040.html
Intersection line of two planes

Find the intersection line of the two plar?®-d1 = dy and?-@5 = djy.

01_Math_intro/e_01_1 041.html

Equation for a circle

Write in the vector form the equation for a ciralith the radius g, normal directioryy (unit vector !), and center 7.

01_Math_intro/e_01_1 042.html

Cylindrical surface

Write in the vector form the equation for a cyliivéit surface with the radit 7 and the axis parallel pand crossing the poi#(,.

01_Math_intro/e_01_1 043.html
Coordinates and vectors

Prove that four different poin#; : =1,2,3,4, are always on a sphere and find the center anthtfius of the sphere.

01_Math_intro/e_01_1 044.html
b4z

Calculate a’ZSéé, b)Z&ﬁj, c) 23@'35'1:, d) Z};Se’jﬁjkékg_
K k%) 1 1

01_Math_intro/e_01_1 045.html
Ef:'jk

Prove a]Z};EéjkEéjk =6 , b)zkeéjkemjk = 25'37”, ) ;E@jkemnk =bimdin—bindim.
27 3

01_Math_intro/e_01_1 046.html
Ax(BxT)

ExpressA x( Bx (') with the use 0fig; anddy;.

01_Math_intro/e_01_1 047.html



Angular momentum

Angular momentum is defined j — m#x3- EXpress in terms of angular velocity for a cieslyt moving particle.

01_Math_intro/e_01_1 048.html

Coordinates and vectors

Given two nonparallel vectogsand, build three mutually perpendicular unit vectors.
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SINnT
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wiy e
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(dxb)x2 = (@-b—-(h-2)a .

(axD)-(2xd) =(2-2)(b-d)—(a-d)(5-2) -
(axbyx(2xd) = [a-(gxaj]z—[a-(gxzj]lg

w N P

01_Math_intro/e_01_2_ 006.html

A
2
01_Math_intro/e_01_2_007.html
F=qVxB
* —)q :?‘)
f=21+4746k
F=41-27+12F

?By=DBy#B, B
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07_Kinematics/e_07_1 011.html

Velocity, acceleration, trajectory

A particle moves in thz=v plain according to the lavg = k11, y = kgtg. Find: a) velocity, b) acceleration, c) distanaaf the
coordinate origin.

07_Kinematics/e_07_1 012.html

Velocity, acceleration, trajectory

A particle moves along the eIIipxﬁfaﬁ +y2f52 —1 so thalde/dt = const. Find the velocity and acceleration. Find the uadi
of curvature.

07_Kinematics/e_07_1_013.html

Velocity, acceleration, trajectory

Trajectory is given by = kx2, k =const andy — g¢2 k = const anda = const. Findz andg.

07_Kinematics/e_07_1_014.html

Velocity, acceleration, trajectory

Trajectory is given b'r = k¢ andp = wt, k = const andw = const . Find7 andg. What is the angle between the velocity and
acceleration as a function of time ?

07_Kinematics/e_07_1_015.html

Velocity, acceleration, trajectory

Two spacecraft are orbiting Earth. The orbit raid angular velocities are the same but one (A} isrblways above the equator,
while the other (B)passes above the poles. Whena®dve the equator the spacecraft A is on thesifgpside of the diameter. Find
the vectors connecting A and B as a function oétim

07_Kinematics/e_07_1_016.html
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Velocity, acceleration, trajectory

Express the velocity vector (in general) in terrhspherical coordinates and unit vect? i, 24, 5.

07_Kinematics/e_07_1_017.html
Velocity, acceleration, trajectory

A particle moves according to the liz = kytcos(wt ), v = kgtsin(wt), z = p+2. Find the velocity and acceleration.

07_Kinematics/e_07_1_018.html

Velocity, acceleration, trajectory

Derive the expression for the trajectory lengthtfe motion with constant acceleration.

07_Kinematics/e_07_1 019.html
Velocity, acceleration, trajectory

A particle moves along the trajectcr = ./ (1—ecosg) in cylindrical coordinates so thr(de /dt) = . Herea, ¢, and] are
constant parameters. Fi (drjdt) as a function of. Same as a function .

07_Kinematics/e_07_1_020.html

Velocity, acceleration, trajectory

Given £(t) = Rcos{wt), y(t) = Hsin{wt). Find the angle between the vectors of velocity acceleration as a function of time.

07_Kinematics/e_07_1_021.html

Velocity, acceleration, trajectory

Givenx(t) = Rexp(—,t)cos(wt), y(t) = Rexp(—74)sin(wqyt). Find the angle between the vectors of velocity an
acceleration as a function of time.

07_Kinematics/e_07_1 022.html

Velocity, acceleration, trajectory

Givenr(t) = kt, @(t) = wt. Find the tangential and normal acceleration astfans of time.

07_Kinematics/e_07_1_023.html

Velocity, acceleration, trajectory

Givenuz(t) = vy +vpcos(wt), vy(t) = vgsin(t) ping z(t) andy(t). What are the conditions on the parameters for the
absence of self-intersection.

07_Kinematics/e_07_1_024.html
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Velocity, acceleration, trajectory

Givenuz(t) = v +vgcos(wt), vy(t) = vpsin(wt) v;(t)=at, Find the distance from the coordinate origintte particle as a
function of time if#( = 0) = 0.

07_Kinematics/e_07_1_025.html
Velocity, acceleration, trajectory

In a universe all bodies move away from the co@tirorigin with the velocitiedi = F #, whertk™ = const. What would see an
observer at an arbitrary positi#g ?

07_Kinematics/e_07_1_026.html
Velocity, acceleration, trajectory

A rabbit starts to run ¢ = 0 from the poim(xm[]) in the positive direction of ax¥ with the velocity¥y (magnitude !). A fox
starts to run fron([],[]) at the same moment and its velow>v, always points towards the rabbit. How much timegdib take to
catch the rabbit.

07_Kinematics/e_07_1_027.html
Velocity, acceleration, trajectory

Givena g = agexp(—7t), ay = a;sin{wt). Find #(t).

07_Kinematics/e_07_1_028.html

Velocity, acceleration, trajectory

Givenw . = v, exp(—yt), Vy = ’onsin(wﬁ), Uz = Vg, Tat. Write down the expression for the path lengtkegnal).

07_Kinematics/e_07_1_029.html

Velocity, acceleration, trajectory

Given £ = zcos(wt), y = y,sinwt), xo%yo , find the tangential and normal components ofdbeeleration.

07_Kinematics/e_07_1 030.html

Velocity, acceleration, trajectory

A body starts from the equator of the sphere (tEnwvith the radiuse and moves all the time in the north-east direcsiorthat the
velocity magnitudes remains constant. Where does it stop and how riienghdoes it take ?

07_Kinematics/e_07_1 103.html
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10_Newton/e_10_1 011.html

weight of a passenger

A plane takes off with the accelerati0.5|g| at the angle to the horizon. What is the weight of the 75 kggenger ?

10_Newton/e_10_1 012.html

Inertial and noninertial reference frames

What should be the length of the day on Earth topensate the gravity at the equator ?

10_Newton/e_10_1 013.html

Inertial and noninertial reference frames

A body starts moving with the velocityfrom the center of the rotating disk (angular eélow). There are no external forces.
Describe the motion from the point of view of tlwating observer.
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10_Newton/e_10_1 014.html
Inertial and noninertial reference frames

What is the weight of a standing 1000 kg car onetpgator ? What is its weight if it is moving irethast direction with the velocity
300 km/hour ?

10_Newton/e_10_1 015.html
Inertial and noninertial reference frames

A biker enters a quarter-circle turn of the radiusith the velocitys. What is the angle between the biker's body aed/¢htical ?

10_Newton/e_10_1 016.html
Inertial and noninertial reference frames

A body hangs on a rope from the ceiling in a stagdiain. The train starts moving with the accelerez. What is the angle
between the rope and the vertical ?

10_Newton/e_10_1 017.html
Inertial and noninertial reference frames

A body hangs on a rope from the ceiling in a ratfangular velocitiw) cell. The distance from the rotation center.i¥Vhat is
the angle between the rope and the vertical ?

10_Newton/e_10_1 018.html
Inertial and noninertial reference frames

A horizontal carousel rotates with the angular e#jcw . What is the weight of a person who sits at tlibus g ?

10_Newton/e_10_1 019.html
Inertial and noninertial reference frames

A project of a space station suggests rotationderoto produce artificial gravity. If the diametgfrthe station is 20 m, what should
be the rotation period in order to produce the igyaquivalent to ?

10_Newton/e_10_1 020.html
Inertial and noninertial reference frames

A body is moving alongt: axis with constant velocit¥ ; in the inertial (standing) frame. Write dO\:rf(t) andyf’(t) in the
rotating frame. What is the direction of accelematas a function of time in the rotating frame ?

10_Newton/e_10_1 021.html
Inertial and noninertial reference frames

A body falls with the velocity (because of the air drag force). Write down thmed Newton law in its
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frame.

10_Newton/e_10_1 022.html
Inertial and noninertial reference frames

A river flows from the north to the south in therth@rn hemisphere at the latitugleThe flow velocity isv and the river width i 7, .
What is the difference of the water level at thest@en and eastern coasts ? (Hint: Coriolis.)

10_Newton/e_10_1 031.html

Particle dynamics, Newton laws

A particle is moving so thip = at2, , Wherea, }, and”¢ are constants. Find the force.

10_Newton/e_10_1 032.html
Particle dynamics, Newton laws

A body (masam) starts falling. The air friction force is , Wherek = const andg is the body velocity. Fin%(t) and

7t).

10_Newton/e_10_1 033.html
Particle dynamics, Newton laws

A body (masgn) is thrown horizontally with the initial velocity . The air friction force is , whereg = const andg is
the body velocity. Fin@(t) and#(z).

10_Newton/e_10_1 034.html

Particle dynamics, Newton laws

Force acts on a particle (mar) which is initially at rest. Fin@’(ﬁ) and ?(ﬁ).

10_Newton/e_10_1 035.html
Particle dynamics, Newton laws

At high speeds the air drag force (friction) is . A body is falling vertically in the air with thieitial velocity @g. Find
B(t) and#(z).

10_Newton/e_10_1 036.html
Particle dynamics, Newton laws

A charged particle (charge masen) is accelerated by the electric field . Find the
trajectory.

10_Newton/e_10_1 037.html
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Particle dynamics, Newton laws

A charged particle moves with constant veIo%J_g (E) - magnetic field). Find the electric field.

10_Newton/e_10_1 038.html

Particle dynamics, Newton laws

A charged particle (magn, charge , velocityw ) enters a cylinder with the lenc/hThe entry point is at the cylinder axis, and the
particles enters at the angto the axis. There is a homogeneous magneticdieldg the axis inside the cylinder. At what dist&an
from the axis the particle leaves the cylinder ?

10_Newton/e_10_1 039.html
Particle dynamics, Newton laws

A charged particle (magr., chargeg) is at rest in an homogeneous magnetic field . Suddenly, ax = 0 an electric field
is switched on. The electric field is suddenlytstved off alt = sz, where . Describe the
motion of the particle. What is its final energy ?

10_Newton/e_10_1 104.html
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10_Newton/e_10_2_001.html
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m1=1 kg, mp=2 kg , R=10cm,

?0OA=0.15m, OB=0.4m

" b=50"

L=0.5m m=10kg

m3=3 kg
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13_Energy_momentum/e_13 1 011.html

conservative forces

For each of the forces given below check whethisrdbnservative and find the potential energpoisible: a)
il il b) il

13_Energy_momentum/e_13 1 012.html

Potential energy, conservation laws

Potential energy is given by . At whatr aparticle is in equilibrium ?

13_Energy_momentum/e_13 1 013.html

period of the bound motion

Potential energy is given by (one-dimensional motion). Find the period of tleitd motion of the particle with the
energyE=0.

13_Energy_momentum/e_13 1 014.html

Potential energy, conservation laws

Force is given by , (cylindrical coordinates). Is the force consemt? If yes, find the potential.
What is conserved in this force ?

13_Energy_momentum/e_13 1 015.html

Potential energy, conservation laws

Potential energy is given in polar coordinates by . Find the force. Is angular momentum conserveth@ the torque
at(p,).

13_Energy_momentum/e_13 1 016.html

Potential energy, conservation laws

A particle orbit is . Find the central force.

13_Energy_momentum/e_13 1 017.html

Potential energy, conservation laws

A bead (masm) is moving on a circularly shaped wire( ) without friction and is connected to the two gejn

and , with identical springs (spring constij ) of initially zero length (so that where] is
the length of the spring). a) Write down the foveetors. b) Derive the potential energy (if thecks are conservative). ¢) Find the
velocity as a function of angle (for a given energy). c) Find the angular momentatative to the coordinate origin as a function
of
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13_Energy_momentum/e_13 1 018.html

Potential energy, conservation laws

A bead (masm) is moving on an elliptically shaped ( ) wire without friction. The bead is attracted e focus
(D,O) by the force inversely proportional to the dis&™{: squared between the bead and the focus, . The bead is
attracted to the center of the ellipse by the fan@ortional to the distan 5 between the bead and the center, .a)

Write down the force vectors. b) Derive the potrgnergy (if the forces are conservative). c) Rhelvelocity as a function of
anglew (for a given energy). c) Find the angular momentalative to the coordinate origin as a functiorg)f

13_Energy_momentum/e_13 1 019.html

Potential energy, conservation laws

In a galaxy the gravitational potential (potengakrgy) is , 0<a<1. Find the relation between the total energy and
angular momentum for circular orbits. Find the defmnce of the orbit period on the radius.

13_Energy_momentum/e_13 1 020.html

Potential energy, conservation laws

A particle moves under the influence of the bodywhich is in the coordinate origin. In the begirmihe particle is at a very large
distance fron¢», moves with the velocity and would pass at the distarizifom ¢ if there were no interaction (this is called
\textit{impact parameter}). What is the minimal @iace between the particle ecxifor the potential energy is (analyze

k>0andk<D0).

13_Energy_momentum/e_13 1 021.html
Potential energy, conservation laws

Find ;t:(t) for a particle with in the potential energy . (Hint: fort = —co.)

13_Energy_momentum/e_13 1 022.html
apogee and perigee

A satellite of the magrm,, moving in the Earth potential , has the total ener¢ &z and angular momentu-y . Find the
maximum apoge¢ and minimum gerigeg distance from the Earth.

13_Energy_momentum/e_13 1 023.html

Potential energy, conservation laws

A particle (mas#n) is moving in the central field on a circular orbi” = T. The energy and angular momentum
suddenly are changed by and . What are the maximal and minimal distances froendttracting body on the new orbit ?

13_Energy_momentum/e_13 1 106.html
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19 Vibrations/e_19_1 011.html

Oscillations

Find the frequency of small oscillations of a paetimasan) near the equilibrium in the potential

19 Vibrations/e_19_ 1 012.html

Oscillations

A particle is in the stable equilibrium in the potiel energy . Suddenly it gets a small addition of
energy g*. Assuming that the oscillations are small find ftegjuency and amplitude.

19 Vibrations/e_19_1 013.html

Oscillations

A particle moves in a well of the shay = a2 without friction (potential energly = m g). Show that the motion can be
described as a harmonic oscillation and find tequency.
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19 Vibrations/e_19_1 014.html

Oscillations

A body with the masm is attached to a spring (spring consik )t The other end of the spring is brought intortition according
to the law . The friction acting on the body is . Show that the body can oscillate with a constant

amplitude and find this amplitude.

19 Vibrations/e_19_1 015.html
Oscillations

Find the motion of an oscillator with the natur@duency® and mas# under the force , ““’?é“"O'

19 Vibrations/e_19 1 016.html

Oscillations

Find the frequency of small radial oscillationsagbarticle with a masm near a circular orb™ = 7 in a central potential

19 Vibrations/e_19 1 017.html
Oscillations

Find the frequency of small radial oscillationsagbarticle with a masn near a circular orb™ = 7 in a central potentieU{r).

19 Vibrations/e_19_1 018.html
Oscillations

Find the average power of the external force for the oscillator:

19 Vibrations/e_19_1 019.html

Oscillations

A bead of the magm. can move on a straight wire alo¥/jaxis without friction. The bead is connected to springs (spring
constan j;, lengtha). The springs are connected to the pc[—E,O) and [E,O}, {>a, respectively. Initially the bead starts moving
from (0,0) with the velocityv. Assuming that the the oscillations are small fimeir frequency and amplitude.

19 Vibrations/e_19 1 020.html
Oscillations

A particle is moving in the magnetic field , B = const, and electric field , . Find

B(t).

Substitute
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19 Vibrations/e_19_1 021.html
Oscillations

A particle with the masm is moving in plane with the potential energy . Initially the particle is in the
position(a,0) and its velocity i<(0,u,) . Find the trajectory.
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22_Rigid_body/e_22 1 011.html

Rigid Body

A disk of the masm. and radiua- is connected to two parallel identical sprink {) as shown in the figure.

Find the frequency of rotational oscillations ardihe center of the disk.

22 _Rigid_body/e_22 1 012.html
Rigid Body

A ball of the radiug- rotates with the angular velocitiy around the horizontal axis passing through théecesf-mass. The ball is
carefully put on a horizontal surface with thetioa coefficient 4. Find v, (£).

22_Rigid_body/e_22 1 013.html
Rigid Body

A cylinder of the radiuz is rolling without sliding inside a larger cylindef the radius as shown in the figure (vertical
cross-section).

a) Find the minimal angular frequency in the lowssint which allows to reach the highest pointFiid the frequency of small
oscillations near the equilibrium.

22_Rigid_body/e_22 1 014.html
Rigid Body

A homogeneous cube is rotating around the axidmma#srough the center-of-mass. Describe qualigdyithe motion of the axis
depending on the angle of the axis with the notméhe cube side.
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22_Rigid_body/e_22 1 015.html
Rigid Body

A hollow cylinder and a solid cylinder of the samaéius start rolling simultaneously without slididgwn the same slope from the
same height. What is the ratio of the final veliesit? Which one comes to the end of the slopeeeantid what is the ratio of times ?

22_Rigid_body/e_22 1 016.html
Rigid Body

Two identical masserrt connected by a massless rod of the le jgihe moving on a circular orty' = const around the Earth. The
attraction force between the Earth and a point nisass , Where A is the Earth mass aiZ is a universal constant.

Find the frequency of small rotational oscillatiarfghe system (masses on the rod) around thereefaiteass.

22_Rigid_body/e_22 1 017.html
Rigid Body
A car engine is applying a torque to a wheel. The&l mass i, radius is- and the moment of inertia with respect to the eeist

T . The coefficient of the static friction with thead is t£. What is the maximum torqu &y which can be applied without making
the wheel slide ?

22_Rigid_body/e_22 1 018.html
Rigid Body
A bobbin is moved by pulling a thread which is waéddon the inner cylinder. The outer radius isthe inner radius ir, the bobbin

mass ign, the friction coefficient it 4. What is the maximal forc g for which the bobbin rolls without friction ? Whigtthe
bobbin velocity after it moves by the distar{-om the rest ?

22_Rigid_body/e_22 1 019.html
Rigid Body

Six identical point massen are in the positions ,
. The anglular velocity vector . Find j

22 Rigid_body/e_22 1 020.html

Rigid Body
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Three identical disks with the merrsand radiug- each are connected so that they have the comnmber @nd their planes are
mutually perpendicular. Find the moment of ineréikative to an arbitrary axis passing through theter.

22_Rigid_body/e_22 1 021.html
Rigid Body

Two identical particles of the ma a4 are connected to the two ends of a rigid masstebsf the lengthi. The system initially
rotates around the center-of-mass with the angellacity «w . One of the particles encounters a third one (#ighsame mass) at
rest, which momentarily sticks to it. What is thgalar velocity of the rotation around the centermass after the collision ? (No

gravity.)

22_Rigid_body/e_22 1 022.html
Rigid Body

A homogeneous ball (ma#z, radiusr) is struck by a horisontal force in the point which is above the center by theattisg]<r-.
The time of force action is very small, b ¢ is nonzero. Find the velocity of the center-of-masd the angular velocity of the
ball around the axis which goes through the ceoftenass, if a) there is no friction with the floand b) if the friction prevents

sliding. ( )

22_Rigid_body/e_22 1 110.html
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22 Rigid_body/e_22 8 009.html
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25 Gravity/e_25 1 _011.html

Gravity

What force acts on a star inside a spherically sgtrimgalaxy of the mas A4 and radius &. The star has a mant and is at binthe
radiusr< R from the center of the galaxy.

25 Gravity/e_25 1 012.html

Gravity

A binary stellar system consists of two identidals rotating around the center-of-mass of theesysin circular orbits. The period
of rotation7" and the velocity of the staisare known. Find the masses and the distance betveestars.

25 Gravity/e_25 1 013.html

Gravity

Saturn rings consist of football ball size particlehich are moving on circular orbits around thempt. What is the maximal ratio of
the ring width to its inner radius if the velocgiat the inner and outer edge should not diffembye than 0.5\% ?

25 Gravity/e_25 1 _014.html
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Gravity

Three identical stars with the marare rotating so that they forman equilateral glar(side lengtla). What is the angular velocity
? What is the ratiJ/E ? Is this configuration stable ?

25 Gravity/e_25 1 015.html

Gravity

A particle is moving along the axis of a homogerseng (mass |, radius ). The particle velocity at infinity is zero. Whiatits
velocity when it passes through the center of ithg P

25 Gravity/e_25 1 016.html

Gravity

The space between the two concentric spheres hdthediiz andj, a<b, is filled with a matter with the constant densityFind
the gravitational field as a function of radiusin the whole space.

25 Gravity/e_25 1 _017.html

Gravity

A binary system consists of two stars with the raa A4 and2 4. The distance between then i3 Find the period of the orbital
motion.

25 _Gravity/e_25 5 010.html
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