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15. (a) 

 (b) A system of three forces in the 0xy-plane act at the points indicated below: 

 

Point   Position Vector  Force 

      A   jaia 52 +    jFiF 3+  

     B           ja4           jFiF -- 2  

      C   jaia +-    jFiF 2-  

       Here i and j  denote unit vectors in the positive directions of coordinate axes Ox and Oy, 

respectively, and F, a are positive quantities measured in newtons and metres 

respectively. Mark these forces in a single diagram, and show that their vector sum is 

zero. 

 Find the anti-clockwise moment,  G, of the system about a point  P with position vector  

 jyix +  , and  show that G is independent of  x and y.  Identify the simple system to 

which the given system reduces. 

 An additional force is now applied at the point D with position vector  j
a

d
2
5

-= . 

 Obtain the resultant of the four forces acting at A, B, C  and D , in magnitude, direction 

and line of action. 

15. (a) The figure represents a pentagon ABCDE formed of freely jointed uniform rods whose 

weight is w per unit length. Length aBCAE 2== , length bCDED 2==  and the angles 

at  A, B  and  D are !120  each. The uppermost rod AB is fixed horizontally and the frame 

hangs in equilibrium, the symmetrical shape being maintained by a light rod CE of length 

32b  connecting the joints C and E. Show that the reaction at the joint D is of magnitude

wb 3  and find the thrust in the light rod CE. 
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 (b) The figure represents a framework of  light rods  AB, BC, CD, DA and DB freely jointed at 
their ends, and movable in a vertical plane about the joint A.  Length aCDAB 3== ,   

       length aDABC 5==  and aDB 4= . It carries a weight W at the joint C and equilibrium is 
maintained with AB and DC horizontal and BD vertical by a horizontal force P applied 
along CD at the joint D. Sketch a stress diagram using Bow’s notation and hence find the 
stresses in all the rods. State whether these are tensions or thrusts.  

 

 

 

 

 

 

 

16. Show, by integration, that the distance of the centre of gravity of a frustum of a uniform 
hollow right circular cone with circular rims having radii  r and )1( >ll r  at a distance h 

apart, from the centre of its smaller rim, is ÷
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A measuring can M is made by welding a frustum of a hollow cone with circular rims of radii 

a and 2a and height 
4
3a

 to a frustum of a hollow cone with circular rims of radii a and 4a 

and height 
4
9a

 along the common circular rims of radius a such that the axes of symmetry of 

the two frustums coincide (as shown in the figure) , and a circular base of radius 4a along the 
circular rim of radius 4a. The can is made of the same uniform material.   

     Show that the centre of gravity of M is at a distance  …………………….. 
      from the centre of the circular base of radius 4a .  

 
     The can is smoothly pivoted at a point on its upper rim to a fixed point O. Show that the of its 

axis of symmetry makes an angle                               with the downward  vertical. 
 

     Also, find the of the horizontal force that should be applied at the point on the edge of the 
base in the plane through the point O and the axis of symmetry to make the axis vertical. 
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 wrh a yd mDIaGßl >k;ajh σ jQQ ;=kS taldldr jD;a;dldr ;eáhl    
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5a 4a
A B
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O  

 .eáh" wrhhka a yd 5a jQ jD;a;dldr .eá iys; tu σ mDIaGßl

 >k;ajhu we;s ysia iDcq jD;a;dldr fla;=jl Wi 3a jQ ‚kaklhl

 l=vd .eáhg mEiaiSfuka o" †. 4a yd fr®Çh >k;ajh ρ jQQ ;=kS

 taldldr AB oKavla ‚kaklfha f,dl= .eáhg O, A yd B ,laIH tal 

 fr®Çh jk m˙† rEmfha ±lafjk weiq˙ka mEiaiSfuka o idiamdkla idod we;' idiamdfkys .=re;aj 

 flakaøfha msysàu fidhkak' 

   

  
ρ
σ < 31

24
πa kï" ;sria fïihla u; iajlSh m;=, iamr®Y jk m˙† ;enQQ úg idiamdk iu;=,s;j

 mej;sh yels nj fmkajkak' 

 ρ = πaσ  nj ° we;' idiamdk" B fl<jfrka ksoyfia t,a,d we;s úg BA há w;a isri iu`. 

 idok fldaKh o fidhkak' 
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17.(a) fmÜáhl" mdáka yer wka iEu whqrlska u iudk jQ r;= fnda, 6la" fld< fnda, 3la yd 

  ks,afnda, 3la wvx.= fõ' iiïNdù f,i fnda,hla fmÜáfhka bj;g .kq ,efí' fnda,h ks,a 

  tlla ùfï iïNdú;dj fidhkak' 

  bj;g .;a fnda,h fld< fyda r;= kï wu;r r;= fnda,hla yd wu;r ks,a fnda,hla uq,a fnda,h 

  iu`.u fmÜáhg tl;= lrkq ,efí' bj;g .;a fnda,h ks,a kï m%;sia:dmkhla fkdue;' 

 ±ka" iiïNdù f,i fojk fnda,hla fmÜáfhka bj;g .kq ,efí' bj;g .;a fojk fnda,h

 ks,a tlla ùfï iïNdú;dj l=ula o@ 

  bj;g .;a fojk fnda,h ks,a tlla nj ° we;s úg" bj;g .;a m<uq fnda,h ks,a tlla ùfï

  iïNdú;dj fidhkak' 

    (b)  isiqka 100 la úNd.hl° ,nd .;a ,l=Kq my; j.=fõ ° we;' 

     

,l=Kq 5 - 19 20 - 34 35 - 49 50 - 64 65 - 79 80 - 94

uOH ,l=K (x
i
) 12 27 42 57 72 87

ixLHd;h (f
i
) 10 20 30 15 15 10

  

Now, a second ball is drawn at random. What is the probability, the second ball drawn is 
blue?  
Find the probability that the first ball drawn is blue, given that the second ball drawn is blue. 
 

(b) Marks obtained by 100 students in an examination are given in the following table  

Marks              10-19          20-29      30-39  40-49       50-59  60-69          70-79 

Mid Point )( ix    15      25         35    45          55    65  75 

Frequency )( if    15  25         20    15          15    08  02 

Using the transformation ( )45
10
1

-= ii xy , estimate the mean and the standard deviation of 

this distribution of marks.  

The mean and the standard deviation of marks obtained by another 100 students in the same 

examination are 40 and 15, respectively. Estimate the mean and the standard deviation of the 

marks obtained by all 200 students in this examination. 

 

 1
15

(x
i  
− 42),  m˙Kdukh Ndú;fhka fuu ,l=Kq jHdma;sfha uOHkHh iy úp,;dj

  ksudkh lrkak' 

  ;j;a isiqka 100 la tu úNd.hgu ,nd.;a ,l=Kqj, uOHkHh iy úp,;dj ms<sfj<ska 40  yd 

  15 fõ' uqΩ isiqka 200 u fuu úNd.h i|yd ,nd.;a ,l=Kqj, uOHkHh yd úp,;dj ksudkh 

  lrkak' 

*  *  * 


