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Navodné a dopliujuce ulohy
k uloham domaceho kola kategorie Z9
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Dokazte, Ze pre lubovolné prirodzené ¢isla a, b, d plati:

a) Akddeliaab,takddeliaja+baa—b.

a) Akddeliaab,takd deliaj 11a + 13b.

RieSenie:

Podla predpokladu platia = k-dab = [ - d pre nejaké prirodzené ¢islak al,tedaa+b = (k+ 1) - d,
a—b=(k-1)-dalla+13b = (11k + 130) - d.

Rozhodnite, ¢i plati, Ze ak a a 2a + 3b st Cisla delitelné 5, tak aj b je delitelné 5.

RieSenie:

Ak 5 deli ¢isla a a 2a + 3b, tak deli aj ¢islo 3b: Podla predpokladu totiZ plati @ = 5k a 2a + 3b = 5! pre

nejaké Cisla k al, teda3b = 5] — 2a = 5(1 — 2k). KedZe 3 a 5 st nestdelitelné Cisla, b je delitelné 5. Uvedené
tvrdenie teda plati.
Néjdite vSetky prvocisla p také, Ze g + 2p je prvocislo.
Riesenie:
Ako p, tak aj g + 2p je celé Cislo, teda i % je celé. Jediné parne prvocislo je 2, tedap = 2 a % +2p =5,Coje
tieZ prvocislo. Uloha ma jediné rie$enie 2.
Po delenti ¢isla a ¢islom 53 dostaneme zvySok 3 a po deleni ¢isla b ¢islom 53 dostaneme zvy3Sok 2. Aky zvySok
dostaneme po delenf ¢isla 4a + 5b ¢islom 537
RieSenie:
Podla predpokladu plati a = 53k + 3 a b = 531 + 2 pre nejaké ¢isla k a [. Odtial’ dostadvame 4a + 5b =
4(53k + 3) + 5(531 + 2) = 53(4k + 50) + 22. Hladany zvy3ok je 22.
Rozhodnite, pre ktoré prirodzené Cisla k je Cislo Pre l'ubovolné prirodzené cislo k uvazujte sucet po sebe
iducich ¢isel
14243+ +(6k+3)+(6k+4)+ (6k+5)
delitelny 2, 3, 4, 5, resp. 6.
RieSenie:
Tato hodnotu ozna¢me s. Zapis navadza na rozdelenie do skupin po 6 sc¢itancoch, kazda skupinu sc¢itame
a dalej upravime:
s=0+1+2+3+4+5+(6+7+8+9+10+11) + -
+ (6k + (6k + 1) + (6k + 2) + (6k + 3) + (6k + 4) + (6k + 5))
=154+ 36+ 15)+ -+ (36k +15) =15(k+ 1) +36(1 + - + k)
k(k+1)
2
Z posledného vyjadrenia vyvodzujeme, Ze plati:

=15(k + 1) + 36 - =15(k + 1) + 18k(k + 1) = 3(k + 1)(5 + 6k).

¢ sje delitelné 3 pre lubovolné k.

e sjedelitelné 2, prave ked k + 1 je delitelné 2, t. j. ked’ k je neparne.

¢ sje delitelné 6, prave ked k je neparne.

e sjedelitelné 4, prave ked' k + 1 je delitelné 4, t. j. ked' k dava po deleni 4 zvySok 3.

e sjedelitelné 5, prave ked (k + 1)(5 + 6k) je delitelné 5, t.j. ked' k + 1 alebo 5 + 6k je delitelné 5, t. j. ked’
k + 1 alebo 6k je delitelné 5, t. j. ked k + 1 alebo k je delitelné 5.
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Pravidelny $tvorboky hranol ma podstavnud hranu dlhu 3 cm a vysku 5 cm. Vypocitajte objem hranola a obsah
jeho plasta.

RieSenie:

Objem hranola je 45 cm3, obsah plasta je 60 cm?.

Uréte velkost uhlopriecky obdiZnika so stranami diZzok 4 cm a 9 cm.

RieSenie:

Podla Pytagorovej vety je dizka uhloprie¢ky \/(4 cm)? + (9 cm)? &ize v/97 cm, &o je pribliZne 9,85 cm.
Pravidelny $tvorboky hranol ma telesovii uhloprie¢ku dizky V86 cm a vy$ku 6 cm. Uréte objem hranola.
RieSenie:

Telesova uhlopriecka, vyska a podstavna uhlopriecka tvoria pravouhly trojuholnik. Rovnako aj podstavna

uhloprie¢ka s podstavnymi hranami. Ak dvakrat pouZijeme Pytagorovu vetu, dostavame, Ze diZka podstavnej
hrany je 5 cm, takZe objem hranola je (5 cm)? - 6 cm ¢ize 150 cm3.

Vyjadrite pomocou diZok hran kvadra dizky jeho stenovych uhloprie¢ok a ukaZte, Ze nimi uréeny trojuholnik
nie je pravouhly.

RieSenie:

Rozmery kvadra ozna¢me a, b, c. Jeho stenové uhloprie¢ky maji podla Pytagorovej vety dizky vc? + a2,
Va2 + b2, Vb2 + c2. Ak by bol nimi tvoreny trojuholnik pravouhly a napr. posledna strana bola preponou,
tak by platilo (¢ + a?) + (a? + b%) = b? + c2,t.j. 2a% = 0. To viak nie je moZné, pretoze a > 0. Podobne
vylicime ostatné dva pripady.

Vyjadrite pomocou n pocet stenovych a pocet telesovych uhlopriecok pravidelného n-bokého hranola.
RieSenie:

Z kazdého z n vrcholov jednej podstavy vedie telesova uhlopriecka do kazdého z n — 3 vrcholov druhej
podstavy, s ktorymi neleZzi v tej istej stene. Teda telesovych uhlopriecok je n(n—3). Pri pohlade zhora telesové
uhlopriecky splyvaja s uhloprieckami podstav, pricom za kazdym priemetom su dve telesové a dve podstavné
uhlopriecky. Podstavnych uhlopriecok je preto rovnako vela ako telesovych. V kaZzdej z n bo¢nych stien su
dve uhlopriecky, teda stenovych uhlopriecok je spolu n(n — 3) + 2n ¢ize n(n — 1).
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9-prvkova mnoZina je rozdelena do 6 neprazdnych podmnoZin. Kol'ko najviac prvkov méZe mat najvacsia
z tychto podmnozin?

RieSenie:

5 neprazdnych podmnozin obsahuje spolu najmenej 5 prvkov, na Siestu mnozinu ostavaju najviac 4 prvky.
Vypiste vSetky dvojprvkové mnoziny tvorené nesudelitelnymi delitel'mi cCisla 24.

RieSenie:

Delitele ¢isla 24 su 1, 2, 3, 4, 6, 8, 12 a 24. Nesudelitelné dvojice su {1, 2}, {1, 3}, {1, 4}, {1, 6}, {1, 8}, {1,12},
{1,24},{2,3},{3,4},{3,8}.

Najmenej kol'ko mnoZin potrebujeme na rozdelenie vSetkych delitelov ¢isla 100 tak, aby ¢isla v kazdej mno-
Zine boli po dvoch nestdelitelné?

RieSenie:



////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012--today, Alexander Grahn
//
// 3Dmenu.js
//
// version 20140923
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript used by media9.sty
//
// Extended functionality of the (right click) context menu of 3D annotations.
//
//  1.) Adds the following items to the 3D context menu:
//
//   * `Generate Default View'
//
//      Finds good default camera settings, returned as options for use with
//      the \includemedia command.
//
//   * `Get Current View'
//
//      Determines camera, cross section and part settings of the current view,
//      returned as `VIEW' section that can be copied into a views file of
//      additional views. The views file is inserted using the `3Dviews' option
//      of \includemedia.
//
//   * `Cross Section'
//
//      Toggle switch to add or remove a cross section into or from the current
//      view. The cross section can be moved in the x, y, z directions using x,
//      y, z and X, Y, Z keys on the keyboard, be tilted against and spun
//      around the upright Z axis using the Up/Down and Left/Right arrow keys
//      and caled using the s and S keys.
//
//  2.) Enables manipulation of position and orientation of indiviual parts and
//      groups of parts in the 3D scene. Parts which have been selected with the
//      mouse can be scaled moved around and rotated like the cross section as
//      described above. To spin the parts around their local up-axis, keep
//      Control key pressed while using the Up/Down and Left/Right arrow keys.
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
// The code borrows heavily from Bernd Gaertners `Miniball' software,
// originally written in C++, for computing the smallest enclosing ball of a
// set of points; see: http://www.inf.ethz.ch/personal/gaertner/miniball.html
//
////////////////////////////////////////////////////////////////////////////////
//host.console.show();

//constructor for doubly linked list
function List(){
  this.first_node=null;
  this.last_node=new Node(undefined);
}
List.prototype.push_back=function(x){
  var new_node=new Node(x);
  if(this.first_node==null){
    this.first_node=new_node;
    new_node.prev=null;
  }else{
    new_node.prev=this.last_node.prev;
    new_node.prev.next=new_node;
  }
  new_node.next=this.last_node;
  this.last_node.prev=new_node;
};
List.prototype.move_to_front=function(it){
  var node=it.get();
  if(node.next!=null && node.prev!=null){
    node.next.prev=node.prev;
    node.prev.next=node.next;
    node.prev=null;
    node.next=this.first_node;
    this.first_node.prev=node;
    this.first_node=node;
  }
};
List.prototype.begin=function(){
  var i=new Iterator();
  i.target=this.first_node;
  return(i);
};
List.prototype.end=function(){
  var i=new Iterator();
  i.target=this.last_node;
  return(i);
};
function Iterator(it){
  if( it!=undefined ){
    this.target=it.target;
  }else {
    this.target=null;
  }
}
Iterator.prototype.set=function(it){this.target=it.target;};
Iterator.prototype.get=function(){return(this.target);};
Iterator.prototype.deref=function(){return(this.target.data);};
Iterator.prototype.incr=function(){
  if(this.target.next!=null) this.target=this.target.next;
};
//constructor for node objects that populate the linked list
function Node(x){
  this.prev=null;
  this.next=null;
  this.data=x;
}
function sqr(r){return(r*r);}//helper function

//Miniball algorithm by B. Gaertner
function Basis(){
  this.m=0;
  this.q0=new Array(3);
  this.z=new Array(4);
  this.f=new Array(4);
  this.v=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.a=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.c=new Array(new Array(3), new Array(3), new Array(3), new Array(3));
  this.sqr_r=new Array(4);
  this.current_c=this.c[0];
  this.current_sqr_r=0;
  this.reset();
}
Basis.prototype.center=function(){return(this.current_c);};
Basis.prototype.size=function(){return(this.m);};
Basis.prototype.pop=function(){--this.m;};
Basis.prototype.excess=function(p){
  var e=-this.current_sqr_r;
  for(var k=0;k<3;++k){
    e+=sqr(p[k]-this.current_c[k]);
  }
  return(e);
};
Basis.prototype.reset=function(){
  this.m=0;
  for(var j=0;j<3;++j){
    this.c[0][j]=0;
  }
  this.current_c=this.c[0];
  this.current_sqr_r=-1;
};
Basis.prototype.push=function(p){
  var i, j;
  var eps=1e-32;
  if(this.m==0){
    for(i=0;i<3;++i){
      this.q0[i]=p[i];
    }
    for(i=0;i<3;++i){
      this.c[0][i]=this.q0[i];
    }
    this.sqr_r[0]=0;
  }else {
    for(i=0;i<3;++i){
      this.v[this.m][i]=p[i]-this.q0[i];
    }
    for(i=1;i<this.m;++i){
      this.a[this.m][i]=0;
      for(j=0;j<3;++j){
        this.a[this.m][i]+=this.v[i][j]*this.v[this.m][j];
      }
      this.a[this.m][i]*=(2/this.z[i]);
    }
    for(i=1;i<this.m;++i){
      for(j=0;j<3;++j){
        this.v[this.m][j]-=this.a[this.m][i]*this.v[i][j];
      }
    }
    this.z[this.m]=0;
    for(j=0;j<3;++j){
      this.z[this.m]+=sqr(this.v[this.m][j]);
    }
    this.z[this.m]*=2;
    if(this.z[this.m]<eps*this.current_sqr_r) return(false);
    var e=-this.sqr_r[this.m-1];
    for(i=0;i<3;++i){
      e+=sqr(p[i]-this.c[this.m-1][i]);
    }
    this.f[this.m]=e/this.z[this.m];
    for(i=0;i<3;++i){
      this.c[this.m][i]=this.c[this.m-1][i]+this.f[this.m]*this.v[this.m][i];
    }
    this.sqr_r[this.m]=this.sqr_r[this.m-1]+e*this.f[this.m]/2;
  }
  this.current_c=this.c[this.m];
  this.current_sqr_r=this.sqr_r[this.m];
  ++this.m;
  return(true);
};
function Miniball(){
  this.L=new List();
  this.B=new Basis();
  this.support_end=new Iterator();
}
Miniball.prototype.mtf_mb=function(it){
  var i=new Iterator(it);
  this.support_end.set(this.L.begin());
  if((this.B.size())==4) return;
  for(var k=new Iterator(this.L.begin());k.get()!=i.get();){
    var j=new Iterator(k);
    k.incr();
    if(this.B.excess(j.deref()) > 0){
      if(this.B.push(j.deref())){
        this.mtf_mb(j);
        this.B.pop();
        if(this.support_end.get()==j.get())
          this.support_end.incr();
        this.L.move_to_front(j);
      }
    }
  }
};
Miniball.prototype.check_in=function(b){
  this.L.push_back(b);
};
Miniball.prototype.build=function(){
  this.B.reset();
  this.support_end.set(this.L.begin());
  this.mtf_mb(this.L.end());
};
Miniball.prototype.center=function(){
  return(this.B.center());
};
Miniball.prototype.radius=function(){
  return(Math.sqrt(this.B.current_sqr_r));
};

//functions called by menu items
function calc3Dopts () {
  //create Miniball object
  var mb=new Miniball();
  //auxiliary vector
  var corner=new Vector3();
  //iterate over all visible mesh nodes in the scene
  for(i=0;i<scene.meshes.count;i++){
    var mesh=scene.meshes.getByIndex(i);
    if(!mesh.visible) continue;
    //local to parent transformation matrix
    var trans=mesh.transform;
    //build local to world transformation matrix by recursively
    //multiplying the parent's transf. matrix on the right
    var parent=mesh.parent;
    while(parent.transform){
      trans=trans.multiply(parent.transform);
      parent=parent.parent;
    }
    //get the bbox of the mesh (local coordinates)
    var bbox=mesh.computeBoundingBox();
    //transform the local bounding box corner coordinates to
    //world coordinates for bounding sphere determination
    //BBox.min
    corner.set(bbox.min);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //BBox.max
    corner.set(bbox.max);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    //remaining six BBox corners
    corner.set(bbox.min.x, bbox.max.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.min.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.min.y, bbox.max.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
    corner.set(bbox.max.x, bbox.max.y, bbox.min.z);
    corner.set(trans.transformPosition(corner));
    mb.check_in(new Array(corner.x, corner.y, corner.z));
  }
  //compute the smallest enclosing bounding sphere
  mb.build();
  //
  //current camera settings
  //
  var camera=scene.cameras.getByIndex(0);
  var res=''; //initialize result string
  //aperture angle of the virtual camera (perspective projection) *or*
  //orthographic scale (orthographic projection)
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov*180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('\n3Daac=%s,', aac);
  }else{
      camera.viewPlaneSize=2.*mb.radius();
      res+=host.util.printf('\n3Dortho=%s,', 1./camera.viewPlaneSize);
  }
  //camera roll
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('\n3Droll=%s,',roll);
  //target to camera vector
  var c2c=new Vector3();
  c2c.set(camera.position);
  c2c.subtractInPlace(camera.targetPosition);
  c2c.normalize();
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('\n3Dc2c=%s %s %s,', c2c.x, c2c.y, c2c.z);
  //
  //new camera settings
  //
  //bounding sphere centre --> new camera target
  var coo=new Vector3();
  coo.set((mb.center())[0], (mb.center())[1], (mb.center())[2]);
  if(coo.length)
    res+=host.util.printf('\n3Dcoo=%s %s %s,', coo.x, coo.y, coo.z);
  //radius of orbit
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var roo=mb.radius()/ Math.sin(aac * Math.PI/ 360.);
  }else{
    //orthographic projection
    var roo=mb.radius();
  }
  res+=host.util.printf('\n3Droo=%s,', roo);
  //update camera settings in the viewer
  var currol=camera.roll;
  camera.targetPosition.set(coo);
  camera.position.set(coo.add(c2c.scale(roo)));
  camera.roll=currol;
  //determine background colour
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('\n3Dbg=%s %s %s,', rgb.r, rgb.g, rgb.b);
  //determine lighting scheme
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+=host.util.printf('\n3Dlights=%s,', curlights);
  //determine global render mode
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      currender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      currender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      currender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      currender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      currender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      currender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      currender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      currender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      currender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      currender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      currender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      currender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      currender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      currender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      currender='HiddenWireframe';break;
  }
  if(currender!='Solid')
    res+=host.util.printf('\n3Drender=%s,', currender);
  //write result string to the console
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Copy and paste the following text to the\n'+
    '%% option list of \\includemedia!\n%%' + res + '\n');
}

function get3Dview () {
  var camera=scene.cameras.getByIndex(0);
  var coo=camera.targetPosition;
  var c2c=camera.position.subtract(coo);
  var roo=c2c.length;
  c2c.normalize();
  var res='VIEW%=insert optional name here\n';
  if(!(coo.x==0 && coo.y==0 && coo.z==0))
    res+=host.util.printf('  COO=%s %s %s\n', coo.x, coo.y, coo.z);
  if(!(c2c.x==0 && c2c.y==-1 && c2c.z==0))
    res+=host.util.printf('  C2C=%s %s %s\n', c2c.x, c2c.y, c2c.z);
  if(roo > 1e-9)
    res+=host.util.printf('  ROO=%s\n', roo);
  var roll = camera.roll*180/Math.PI;
  if(host.util.printf('%.4f', roll)!=0)
    res+=host.util.printf('  ROLL=%s\n', roll);
  if(camera.projectionType==camera.TYPE_PERSPECTIVE){
    var aac=camera.fov * 180/Math.PI;
    if(host.util.printf('%.4f', aac)!=30)
      res+=host.util.printf('  AAC=%s\n', aac);
  }else{
    if(host.util.printf('%.4f', camera.viewPlaneSize)!=1)
      res+=host.util.printf('  ORTHO=%s\n', 1./camera.viewPlaneSize);
  }
  rgb=scene.background.getColor();
  if(!(rgb.r==1 && rgb.g==1 && rgb.b==1))
    res+=host.util.printf('  BGCOLOR=%s %s %s\n', rgb.r, rgb.g, rgb.b);
  switch(scene.lightScheme){
    case scene.LIGHT_MODE_FILE:
      curlights='Artwork';break;
    case scene.LIGHT_MODE_NONE:
      curlights='None';break;
    case scene.LIGHT_MODE_WHITE:
      curlights='White';break;
    case scene.LIGHT_MODE_DAY:
      curlights='Day';break;
    case scene.LIGHT_MODE_NIGHT:
      curlights='Night';break;
    case scene.LIGHT_MODE_BRIGHT:
      curlights='Hard';break;
    case scene.LIGHT_MODE_RGB:
      curlights='Primary';break;
    case scene.LIGHT_MODE_BLUE:
      curlights='Blue';break;
    case scene.LIGHT_MODE_RED:
      curlights='Red';break;
    case scene.LIGHT_MODE_CUBE:
      curlights='Cube';break;
    case scene.LIGHT_MODE_CAD:
      curlights='CAD';break;
    case scene.LIGHT_MODE_HEADLAMP:
      curlights='Headlamp';break;
  }
  if(curlights!='Artwork')
    res+='  LIGHTS='+curlights+'\n';
  switch(scene.renderMode){
    case scene.RENDER_MODE_BOUNDING_BOX:
      defaultrender='BoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
      defaultrender='TransparentBoundingBox';break;
    case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
      defaultrender='TransparentBoundingBoxOutline';break;
    case scene.RENDER_MODE_VERTICES:
      defaultrender='Vertices';break;
    case scene.RENDER_MODE_SHADED_VERTICES:
      defaultrender='ShadedVertices';break;
    case scene.RENDER_MODE_WIREFRAME:
      defaultrender='Wireframe';break;
    case scene.RENDER_MODE_SHADED_WIREFRAME:
      defaultrender='ShadedWireframe';break;
    case scene.RENDER_MODE_SOLID:
      defaultrender='Solid';break;
    case scene.RENDER_MODE_TRANSPARENT:
      defaultrender='Transparent';break;
    case scene.RENDER_MODE_SOLID_WIREFRAME:
      defaultrender='SolidWireframe';break;
    case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
      defaultrender='TransparentWireframe';break;
    case scene.RENDER_MODE_ILLUSTRATION:
      defaultrender='Illustration';break;
    case scene.RENDER_MODE_SOLID_OUTLINE:
      defaultrender='SolidOutline';break;
    case scene.RENDER_MODE_SHADED_ILLUSTRATION:
      defaultrender='ShadedIllustration';break;
    case scene.RENDER_MODE_HIDDEN_WIREFRAME:
      defaultrender='HiddenWireframe';break;
  }
  if(defaultrender!='Solid')
    res+='  RENDERMODE='+defaultrender+'\n';

  //detect existing Clipping Plane (3D Cross Section)
  var clip=null;
  if(
    clip=scene.nodes.getByName('$$$$$$')||
    clip=scene.nodes.getByName('Clipping Plane')
  );
  for(var i=0;i<scene.nodes.count;i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd==clip||nd.name=='') continue;
    var ndUTFName='';
    for (var j=0; j<nd.name.length; j++) {
      var theUnicode = nd.name.charCodeAt(j).toString(16);
      while (theUnicode.length<4) theUnicode = '0' + theUnicode;
      ndUTFName += theUnicode;
    }
    var end=nd.name.lastIndexOf('.');
    if(end>0) var ndUserName=nd.name.substr(0,end);
    else var ndUserName=nd.name;
    respart='  PART='+ndUserName+'\n';
    respart+='    UTF16NAME='+ndUTFName+'\n';
    defaultvals=true;
    if(!nd.visible){
      respart+='    VISIBLE=false\n';
      defaultvals=false;
    }
    if(nd.opacity<1.0){
      respart+='    OPACITY='+nd.opacity+'\n';
      defaultvals=false;
    }
    if(nd.constructor.name=='Mesh'){
      currender=defaultrender;
      switch(nd.renderMode){
        case scene.RENDER_MODE_BOUNDING_BOX:
          currender='BoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX:
          currender='TransparentBoundingBox';break;
        case scene.RENDER_MODE_TRANSPARENT_BOUNDING_BOX_OUTLINE:
          currender='TransparentBoundingBoxOutline';break;
        case scene.RENDER_MODE_VERTICES:
          currender='Vertices';break;
        case scene.RENDER_MODE_SHADED_VERTICES:
          currender='ShadedVertices';break;
        case scene.RENDER_MODE_WIREFRAME:
          currender='Wireframe';break;
        case scene.RENDER_MODE_SHADED_WIREFRAME:
          currender='ShadedWireframe';break;
        case scene.RENDER_MODE_SOLID:
          currender='Solid';break;
        case scene.RENDER_MODE_TRANSPARENT:
          currender='Transparent';break;
        case scene.RENDER_MODE_SOLID_WIREFRAME:
          currender='SolidWireframe';break;
        case scene.RENDER_MODE_TRANSPARENT_WIREFRAME:
          currender='TransparentWireframe';break;
        case scene.RENDER_MODE_ILLUSTRATION:
          currender='Illustration';break;
        case scene.RENDER_MODE_SOLID_OUTLINE:
          currender='SolidOutline';break;
        case scene.RENDER_MODE_SHADED_ILLUSTRATION:
          currender='ShadedIllustration';break;
        case scene.RENDER_MODE_HIDDEN_WIREFRAME:
          currender='HiddenWireframe';break;
        //case scene.RENDER_MODE_DEFAULT:
        //  currender='Default';break;
      }
      if(currender!=defaultrender){
        respart+='    RENDERMODE='+currender+'\n';
        defaultvals=false;
      }
    }
    if(origtrans[nd.name]&&!nd.transform.isEqual(origtrans[nd.name])){
      var lvec=nd.transform.transformDirection(new Vector3(1,0,0));
      var uvec=nd.transform.transformDirection(new Vector3(0,1,0));
      var vvec=nd.transform.transformDirection(new Vector3(0,0,1));
      respart+='    TRANSFORM='
               +lvec.x+' '+lvec.y+' '+lvec.z+' '
               +uvec.x+' '+uvec.y+' '+uvec.z+' '
               +vvec.x+' '+vvec.y+' '+vvec.z+' '
               +nd.transform.translation.x+' '
               +nd.transform.translation.y+' '
               +nd.transform.translation.z+'\n';
      defaultvals=false;
    }
    respart+='  END\n';
    if(!defaultvals) res+=respart;
  }
  if(clip){
    var centre=clip.transform.translation;
    var normal=clip.transform.transformDirection(new Vector3(0,0,1));
    res+='  CROSSSECT\n';
    if(!(centre.x==0 && centre.y==0 && centre.z==0))
      res+=host.util.printf(
        '    CENTER=%s %s %s\n', centre.x, centre.y, centre.z);
    if(!(normal.x==1 && normal.y==0 && normal.z==0))
      res+=host.util.printf(
        '    NORMAL=%s %s %s\n', normal.x, normal.y, normal.z);
    res+=host.util.printf(
      '    VISIBLE=%s\n', clip.visible);
    res+=host.util.printf(
      '    PLANECOLOR=%s %s %s\n', clip.material.emissiveColor.r,
             clip.material.emissiveColor.g, clip.material.emissiveColor.b);
    res+=host.util.printf(
      '    OPACITY=%s\n', clip.opacity);
    res+=host.util.printf(
      '    INTERSECTIONCOLOR=%s %s %s\n',
        clip.wireframeColor.r, clip.wireframeColor.g, clip.wireframeColor.b);
    res+='  END\n';
//    for(var propt in clip){
//      console.println(propt+':'+clip[propt]);
//    }
  }
  res+='END\n';
  host.console.show();
//  host.console.clear();
  host.console.println('%%\n%% Add the following VIEW section to a file of\n'+
    '%% predefined views (See option "3Dviews"!).\n%%\n' +
    '%% The view may be given a name after VIEW=...\n' +
    '%% (Remove \'%\' in front of \'=\'.)\n%%');
  host.console.println(res + '\n');
}

//add items to 3D context menu
runtime.addCustomMenuItem("dfltview", "Generate Default View", "default", 0);
runtime.addCustomMenuItem("currview", "Get Current View", "default", 0);
runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);

//menu event handlers
menuEventHandler = new MenuEventHandler();
menuEventHandler.onEvent = function(e) {
  switch(e.menuItemName){
    case "dfltview": calc3Dopts(); break;
    case "currview": get3Dview(); break;
    case "csection":
      addremoveClipPlane(e.menuItemChecked);
      break;
  }
};
runtime.addEventHandler(menuEventHandler);

//global variable taking reference to currently selected node;
var target=null;
selectionEventHandler=new SelectionEventHandler();
selectionEventHandler.onEvent=function(e){
  if(e.selected&&e.node.name!=''){
    target=e.node;
  }else{
    target=null;
  }
}
runtime.addEventHandler(selectionEventHandler);

cameraEventHandler=new CameraEventHandler();
cameraEventHandler.onEvent=function(e){
  var clip=null;
  runtime.removeCustomMenuItem("csection");
  runtime.addCustomMenuItem("csection", "Cross Section", "checked", 0);
  if(clip=scene.nodes.getByName('$$$$$$')|| //predefined
    scene.nodes.getByName('Clipping Plane')){ //added via context menu
    runtime.removeCustomMenuItem("csection");
    runtime.addCustomMenuItem("csection", "Cross Section", "checked", 1);
  }
  if(clip){//plane in predefined views must be rotated by 90 deg around normal
    clip.transform.rotateAboutLineInPlace(
      Math.PI/2,clip.transform.translation,
      clip.transform.transformDirection(new Vector3(0,0,1))
    );
  }
  for(var i=0; i<rot4x4.length; i++){rot4x4[i].setIdentity()}
  target=null;
}
runtime.addEventHandler(cameraEventHandler);

var rot4x4=new Array(); //keeps track of spin and tilt axes transformations
//key event handler for scaling moving, spinning and tilting objects
keyEventHandler=new KeyEventHandler();
keyEventHandler.onEvent=function(e){
  var backtrans=new Matrix4x4();
  var trgt=null;
  if(target) {
    trgt=target;
    var backtrans=new Matrix4x4();
    var trans=trgt.transform;
    var parent=trgt.parent;
    while(parent.transform){
      //build local to world transformation matrix
      trans.multiplyInPlace(parent.transform);
      //also build world to local back-transformation matrix
      backtrans.multiplyInPlace(parent.transform.inverse.transpose);
      parent=parent.parent;
    }
    backtrans.transposeInPlace();
  }else{
    if(
      trgt=scene.nodes.getByName('$$$$$$')||
      trgt=scene.nodes.getByName('Clipping Plane')
    ) var trans=trgt.transform;
  }
  if(!trgt) return;

  var tname=trgt.name;
  if(typeof(rot4x4[tname])=='undefined') rot4x4[tname]=new Matrix4x4();
  if(target)
    var tiltAxis=rot4x4[tname].transformDirection(new Vector3(0,1,0));
  else  
    var tiltAxis=trans.transformDirection(new Vector3(0,1,0));
  var spinAxis=rot4x4[tname].transformDirection(new Vector3(0,0,1));

  //get the centre of the mesh
  if(target&&trgt.constructor.name=='Mesh'){
    var centre=trans.transformPosition(trgt.computeBoundingBox().center);
  }else{ //part group (Node3 parent node, clipping plane)
    var centre=new Vector3(trans.translation);
  }
  switch(e.characterCode){
    case 30://tilt up
      rot4x4[tname].rotateAboutLineInPlace(
          -Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(-Math.PI/900,centre,tiltAxis);
      break;
    case 31://tilt down
      rot4x4[tname].rotateAboutLineInPlace(
          Math.PI/900,rot4x4[tname].translation,tiltAxis);
      trans.rotateAboutLineInPlace(Math.PI/900,centre,tiltAxis);
      break;
    case 28://spin right
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            -Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(-Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 29://spin left
      if(e.ctrlKeyDown&&target){
        trans.rotateAboutLineInPlace(Math.PI/900,centre,spinAxis);
      }else{
        rot4x4[tname].rotateAboutLineInPlace(
            Math.PI/900,rot4x4[tname].translation,new Vector3(0,0,1));
        trans.rotateAboutLineInPlace(Math.PI/900,centre,new Vector3(0,0,1));
      }
      break;
    case 120: //x
      translateTarget(trans, new Vector3(1,0,0), e);
      break;
    case 121: //y
      translateTarget(trans, new Vector3(0,1,0), e);
      break;
    case 122: //z
      translateTarget(trans, new Vector3(0,0,1), e);
      break;
    case 88: //shift + x
      translateTarget(trans, new Vector3(-1,0,0), e);
      break;
    case 89: //shift + y
      translateTarget(trans, new Vector3(0,-1,0), e);
      break;
    case 90: //shift + z
      translateTarget(trans, new Vector3(0,0,-1), e);
      break;
    case 115: //s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1.01);
      trans.translateInPlace(centre.scale(1));
      break;
    case 83: //shift + s
      trans.translateInPlace(centre.scale(-1));
      trans.scaleInPlace(1/1.01);
      trans.translateInPlace(centre.scale(1));
      break;
  }
  trans.multiplyInPlace(backtrans);
}
runtime.addEventHandler(keyEventHandler);

//translates object by amount calculated from Canvas size
function translateTarget(t, d, e){
  var cam=scene.cameras.getByIndex(0);
  if(cam.projectionType==cam.TYPE_PERSPECTIVE){
    var scale=Math.tan(cam.fov/2)
              *cam.targetPosition.subtract(cam.position).length
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }else{
    var scale=cam.viewPlaneSize/2
              /Math.min(e.canvasPixelWidth,e.canvasPixelHeight);
  }
  t.translateInPlace(d.scale(scale));
}

function addremoveClipPlane(chk) {
  var curTrans=getCurTrans();
  var clip=scene.createClippingPlane();
  if(chk){
    //add Clipping Plane and place its center either into the camera target
    //position or into the centre of the currently selected mesh node
    var centre=new Vector3();
    if(target){
      var trans=target.transform;
      var parent=target.parent;
      while(parent.transform){
        trans=trans.multiply(parent.transform);
        parent=parent.parent;
      }
      if(target.constructor.name=='Mesh'){
        var centre=trans.transformPosition(target.computeBoundingBox().center);
      }else{
        var centre=new Vector3(trans.translation);
      }
      target=null;
    }else{
      centre.set(scene.cameras.getByIndex(0).targetPosition);
    }
    clip.transform.setView(
      new Vector3(0,0,0), new Vector3(1,0,0), new Vector3(0,1,0));
    clip.transform.translateInPlace(centre);
  }else{
    if(
      scene.nodes.getByName('$$$$$$')||
      scene.nodes.getByName('Clipping Plane')
    ){
      clip.remove();clip=null;
    }
  }
  restoreTrans(curTrans);
  return clip;
}

//function to store current transformation matrix of all nodes in the scene
function getCurTrans() {
  var tA=new Array();
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(nd.name=='') continue;
    tA[nd.name]=new Matrix4x4(nd.transform);
  }
  return tA;
}

//function to restore transformation matrices given as arg
function restoreTrans(tA) {
  for(var i=0; i<scene.nodes.count; i++){
    var nd=scene.nodes.getByIndex(i);
    if(tA[nd.name]) nd.transform.set(tA[nd.name]);
  }
}

//store original transformation matrix of all mesh nodes in the scene
var origtrans=getCurTrans();

//set initial state of "Cross Section" menu entry
cameraEventHandler.onEvent(1);

//host.console.clear();



////////////////////////////////////////////////////////////////////////////////
//
// (C) 2012, Michail Vidiassov, John C. Bowman, Alexander Grahn
//
// asylabels.js
//
// version 20120912
//
////////////////////////////////////////////////////////////////////////////////
//
// 3D JavaScript to be used with media9.sty (option `add3Djscript') for
// Asymptote generated PRC files
//
// adds billboard behaviour to text labels in Asymptote PRC files so that
// they always face the camera under 3D rotation.
//
//
// This work may be distributed and/or modified under the
// conditions of the LaTeX Project Public License.
// 
// The latest version of this license is in
//   http://mirrors.ctan.org/macros/latex/base/lppl.txt
// 
// This work has the LPPL maintenance status `maintained'.
// 
// The Current Maintainer of this work is A. Grahn.
//
////////////////////////////////////////////////////////////////////////////////

var bbnodes=new Array(); // billboard meshes
var bbtrans=new Array(); // billboard transforms

function fulltransform(mesh) 
{ 
  var t=new Matrix4x4(mesh.transform); 
  if(mesh.parent.name != "") { 
    var parentTransform=fulltransform(mesh.parent); 
    t.multiplyInPlace(parentTransform); 
    return t; 
  } else
    return t; 
} 

// find all text labels in the scene and determine pivoting points
var nodes=scene.nodes;
var nodescount=nodes.count;
var third=1.0/3.0;
for(var i=0; i < nodescount; i++) {
  var node=nodes.getByIndex(i); 
  var name=node.name;
  var end=name.lastIndexOf(".")-1;
  if(end > 0) {
    if(name.charAt(end) == "\001") {
      var start=name.lastIndexOf("-")+1;
      if(end > start) {
        node.name=name.substr(0,start-1);
        var nodeMatrix=fulltransform(node.parent);
        var c=nodeMatrix.translation; // position
        var d=Math.pow(Math.abs(nodeMatrix.determinant),third); // scale
        bbnodes.push(node);
        bbtrans.push(Matrix4x4().scale(d,d,d).translate(c).multiply(nodeMatrix.inverse));
      }
    }
  }
}

var camera=scene.cameras.getByIndex(0); 
var zero=new Vector3(0,0,0);
var bbcount=bbnodes.length;

// event handler to maintain camera-facing text labels
billboardHandler=new RenderEventHandler();
billboardHandler.onEvent=function(event)
{
  var T=new Matrix4x4();
  T.setView(zero,camera.position.subtract(camera.targetPosition),
            camera.up.subtract(camera.position));

  for(var j=0; j < bbcount; j++)
    bbnodes[j].transform.set(T.multiply(bbtrans[j]));
  runtime.refresh(); 
}
runtime.addEventHandler(billboardHandler);

runtime.refresh();




N4

D1

Cislo 100 ma 6 parnych delitelov a 3 neparne. Menej ako 6 mnoZin teda nestaci, ale 6 ano: {1, 2,5}, {4, 25},
{10}, {20}, {50}, {1003.

Ktoré prirodzené ¢isla maju iba nesudelitelné dvojice delitelov?

RieSenie:

Akma éislg vlastného delitela iného ako 1, tak tento delitel spolu s danym ¢islom tvoria dvojicu sudelitelnych
delitelov. Cisla s uvedenou vlastnostou st teda prave prvocisla.

Dokazte, ze ak ma Cislo aspon jedného parneho delitela, tak je aspon polovica vSetkych jeho delitelov parnych.
RieSenie:

Cisla s parnym delitelom st parne, pretoZe neparne ¢isla majti iba neparne delitele. Ak ma parne ¢islo ne-
parneho delitela d, tak aj ¢islo 2d je jeho delitelom. Teda parnych delitelov je aspon tol'’ko ako neparnych.

N1

N2

N3

D1

Aky moze byt najmensi a aky najvacsi ciferny siucet kladného prirodzeného ¢isla, ktoré ma

a) 2 cifry;

b) 3 cifry;

c) ncifier?

Riesenie:

Najmensi ciferny sucet je vo vSetkych pripadoch 1, a to pre ¢isla s prvou cifrou 1 a ostatnymi 0.

Najvacsi ciferny stcet je postupne 18, 27 a 9n, a to pre Cisla tvorené samymi 9.

Pripocitajte k ¢islu 74 jednociferné ¢islo tak, aby ciferny sucet vysledného ¢isla bol

a) mensi

b) rovnaky

ako ciferny sucet ¢isla 74. Najdite vSetky moznosti.

RieSenie:

Pokial pripocitanim neddjde k prechodu cez desiatku, ciferny sucet sa zvacsi. Vyhovujice moznosti st:

a) 6,7 alebo 8;

b) 9.

N3ajdite vSetky trojciferné ¢isla, ktorych ciferny sicet sa po pripocitani 1 zmensi. Urcte prislusné poklesy.
RieSenie:

Ciferny stcet se zmensi pre Cisla konciace cifrou 9. Pre ¢isla tvaru #*9, kde * znaci ¢islice iné ako 98, sa ciferny
sucet zmensi o 8, pre Cisla tvaru x99 sa ciferny sucet zmensi o 17, pre ¢islo 999 sa ciferny sucet zmensi o 26.

Jana si vymyslela 2022-ciferné cislo a jeho ciferny sticet poSepkala Petrovi. Peter vypocital ciferny sucet ¢isla,
ktoré mu povedala Jana, a vysledok posepkal Zuzke. Zuzka tieZ vypocitala ciferny sucet ¢isla, ktoré dostala
od Petra, a vysledok, ktory bol dvojciferny, posepkala Adamovi. Adam urobil to isté s ¢islom od Zuzky a vysiel
mu ciferny sucet 1. Aké ¢isla mohol posepkat Peter Zuzke? Urcte vSetky moZnosti.

RieSenie:

MO, 71. rocnik, Z9-1-2 (https://www.skmo.sk/dokument.php?id=3923).

N1

Je dany rovnoramenny lichobeznik ABCD so zakladiiami AB a CD.Bod E je priese¢nikom strany AB s osou uh-
la BCD. Vel'kost uhla DAB je 25°. Vypocitajte vel'kosti uhlov Stvoruholnika AECD.

RieSenie:
Z rovnobeznosti AB a CD vyplyva |&CDA| = 180° — 25° = 155°. To je zaroveii velkost uhla BCD, teda

|*ECD| = 155°/2 = 77,5°. Zo suctu uhlov $tvoruholnika AECD dostiavame |XAEC| = 360° — |XECD| —
|<CDA| — |<DAE| = 102,5°.

D C




N2 Je dany rovnoramenny trojuholnik ABC so zakladiiou AB, kde |AB| = 4 cm a |AC| = 7 cm. KruZnica so stre-
dom A prechadzajtica bodom B pretina stranu AC v bode D. KruZnica so stredom C prechadzajica bodom D
pretina stranu BC v bode E. Urcte obvod trojuholnika DEC.

RieSenie:
Body D a E leZia na kruZnici so stredom C, teda trojuholnik DEC je rovnoramenny so zakladiiou DE. Troj-
uholniky DEC a ABC st rovnolahlé so stredom C a koeficientom %, t. j. %, lebo |[DC| = |AC| — |AD| =

|AC| —|AB| = 7cm — 4 cm = 3 cm. V rovnakom pomere st aj obvody trojuholnikov DEC a ABC. Obvod troj-
uholnika ABC je 4 cm + 2 - 7 cm CiZe 18 cm, obvod trojuholnika DEC je ; - 18 cm ¢ize 574 cm, ¢o je priblizne
7,71 cm.

C

A B

N3 Vtrojuholniku ABC st na strane AB body K, M, na strane BC jebod L aplati AC || KL, CK || LM, |[AC| = 5 cm,
|CK| = 4cm, |KL| = 3 cm. Uréte dizku tsecky LM.

RieSenie:
Vdaka rovnobeZnosti AC s KL a CK s LM su trojuholniky AKC a KML rovnolahlé so stredom B. Pomery
zodpovedajucich stran su preto rovnaké, takze % = % Po dosadeni a iprave dostavame |LM| = 1—52 cm =
2,4 cm.
C
L
A K M B

D1 Osi vnutornych uhlov rovnobeznika ABCD ohranicuju Stvoruholnik. Vyjadrite vel'’kosti jeho uhlov pomocou
vel'kosti uhlov ABCD.

RieSenie:




D2

Pretoze ABCD je rovnobeznik, je simerny podla svojho stredu, su podla tohto stredu sumerné aj osi jeho
protilahlych uhlov. Ohraniceny stvoruholnik je teda rovnobeznik. Nech M je priesecnik osi uhlov DAB a ABC.
Potom

1 1
|[<AMB| = 180° — |<MAB| — [MBA| = 180° — - [«DAB| — > |<ABC|

1 1
= 180° — ~(|4DAB| + |<ABC|) = 180° — - - 180° = 180° — 90° = 90"

Jeden z uhlov ohrani¢eného rovnobeZnika je teda pravy, ide teda o obdiznik. Pravé st preto vietky jeho uhly.
V trojuholniku ABC pretina os uhla BAC stranu BC v bode D a os uhla ADC pretina stranu AC v bode E.
Trojuholniky ABD a DCE st podobné a strana AB meria 10 cm. Urcte obvod trojuholnika ABC.

Riesenie:

Z podobnosti trojuholnikov ABD a DCE vyplyva zhodnost uhlov ABD a DCE, teda trojuholnik ABC je rovno-
ramenny so zakladiiou BC. Preto je os AD kolma na BC, ¢iZe uhol CD A je pravy. Z tejto podobnosti dalej plynie
zhodnost uhlov BAD a CDE, teda aj ich dvojndsobkov BAC a CDA. Preto je aj uhol BAC pravy a trojuholnik
ABC je pravouhly. Vel'kosti jeho stran AC a AB st 10 cm a podla Pytagorovej vety |[BC| = 10v2 cm. Hladany
obvod je teda 10 cm + 10 cm + 10v/2 cm &ize 10 (2 + \/i) cm.

c

N1

N2

N3

Kralici Pec¢ienka, Fasirka, Rezeii a Gulas sutazili v skoku do dial’ky. Pecienka skocila o 15 cm dalej ako Faéi’rka,
ktora skocila o 20 cm menej ako Gulas. Rezen skocil 273 cm, teda o 110 cm dalej ako Pecienka. Urcte dlzky
skokov vsetkych kralikov a ich vysledné poradie.

RieSenie:

MO, 70. ro¢nik, dloha Z6-1-1 (https://www.skmo.sk/dokument.php?id=3599).

Mohol byt bazén zo stutaznej tlohy dlhy 13 metrov?

RieSenie:

Predpokladajme, Ze bazén ma 13 m, a oznac¢me t ¢as prvého miiania sa plavcov. V ¢ase t boli 5 m od Kaprovej
Startovacej strany, pricom Kapor preplaval 5 m a Pstruh 8 m. V ¢ase 2t preplaval Kapor dal$ich 5 m a Pstruh
dalsich 8 m, teda od Kaprovej strany bol Kapor 10 m a Pstruh po obratke 3 m. V ¢ase 3t pridal kazdy opat

svoju vzdialenost a minali sa 11 m od Kaprovej strany. Druhykrat sa vSak mali minat 5 m od Kaprovej strany,
teda bazén nemohol merat 13 m.

Medzi dvoma zastavkami vzdialenymi 2 km jazdia trolejbusy kazdych 5 minit, a to v oboch smeroch rychlos-
tou 15 km/h. Jurko Siel pozdlz trasy trolejbusu rychlostou 4 km/h. Ked vychadzal od prvej zastavky, prave
sa tu minali dva protiiddce trolejbusy. Kol'ko trolejbusov Jurko stretol cestou k druhej zastavke?

RieSenie:

Trolejbusy prejda trasu medzi zastavkami za 12—5 h ¢ize 8 min, Jurko ju prejde za f—}h ¢ize 30 min. V smere
svojho pohybu Jurko stretol vSetky trolejbusy, ktoré z prvej zastavky vysli najneskor 22. minutu jeho pohybu
na trase, a tych bolo 5 (vysli vminudtach 0, 5, 10, 15, 20). Proti smeru svojho pohybu stretol vSetky trolejbusy,
ktoré do prvej zastavky dosli najneskér 38. minttu jeho pohybu na trase, a tych bolo 8 (dosli v minutach 0,
5,10, 15, 20, 25, 30, 35). Jurko stretol spolu 13 trolejbusow.

Nazorne je vietko zachytené v nasledujicom grafe. Sikma ¢ierna zodpoveda Jurkovmu pohybu, modré ¢iary
trolejbusom, ktoré ho predbiehali, a ¢ervené trolejbusom, ktoré sli oproti nemu.
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D1 Z mesta A do mesta B vyraza stcasne dodavka a kamién a v rovnakom case oproti nim z B do A vyraza
motorka. Rychlosti dodavky, kamiénu a motorky st postupne 90 km/h, 40 km/h a 100 km/h. Vzdialenost
miest A a B je 300 km. Za ako dlho bude dodavka vzdialena rovnako od kamiénu aj od motorky?

Riesenie:

Za ¢as t merany v hodindach sa vozidla nachddzaju vo vzdialenostiach t - 90 km/h, t - 40 km/h, resp. 300 km —
t - 100 km/h od mesta A. Situdcia zo zadania nastane dvakrat. Prvykrat v ¢ase t;, predtym, ako sa stretne
motorka s dodavkou: Z rovnosti vzdialenosti dodavky od kamiénu a dodavky od motorky

t; -90km/h — t; - 40km/h = (300 km — t, - 100 km/h) — ¢, - 90 km/h,

. 5 i y , . s P .
odkial t; = " h. Druhykrat nastane v Case t,, ked sa motorka mina s kamiénom: Z rovnosti vzdialenosti
kamiénu a motorky od mesta A

t, - 40km/h = 300 km — t, - 100 km/h,

odkial' t, = 175 h.

D2 Polovnikide rychlostou 4 km/h. Ked sanachadza 1 km od horarne, pusti psa, ktory beha rychlostou 10 km/h.
Pes plny radosti beZi k horarni, pri horarni sa rychlo oto¢i a beZi naspat k polovnikovi. Pri iom sa opat otoci
a bezi k horarni, od nej zasa k polovnikovi a tak dalej. Kol'ko kilometrov pes nabeha, kym obaja dorazia do
horarne?

RiesSenie:
Staci sa zamerat na Cas: Polovnik prejde 1 km k horarni za i h. Pes cely tento ¢as bezal a ubehol 10 km/h- i h
¢ize 2,5 km.
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