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MENSURATION – 3D ASSIGNMENT 
SOLUTION   

 
1. The radius of solid sphere and solid hemisphere is same. Then the ratio of 

curved surface area of solid sphere, total surface area of the solid 
hemisphere and curved surface area of solid hemisphere is 
xNu MuKila jpz;k Nfhsj;jpd; nkhj;jgug;G (tisgug;G)> jpz;k 
miuf;Nfhsj;jpd; nkhj;j Gwg;gug;G kw;Wk; jpz;k miuf;Nfhsj;jpd; 
tisgug;GfSf;F cs;s tpfpjk;  
Solution:  

 
2 2 24 : 3 : 2r r r    

     4   :   3   :   2 
 

2. A 4 cm. cube is cut into 1 cm. cubes. The total surface area of all the small 
cube is 
4 nr.kP cila fd rJukhdJ 1 nr.kP cila rpwpa fd rJuq;fshf 
ntl;lg;gLfpwJ vdpy; rpwpa fd rJuq;fspd; nkhj;j gug;G ahJ? 
Solution: 

 Given that side of a big cube = 4 cm 
 Volume of a big cube = 4 x 4 x4 = 64 cm3 . 
 Each side of a small cube = 1 cm 
 Volume of a small cube = 1 x1 x1 = 1 cm3 
 Total Surface Area of small cube = 6 x 1 x 1 = 6 cm2 
 Number of new cubes = 64 / 1 = 64 
 ∴ Total Surface Area of all small cubes = 64 x 6 = 384 cm2 

 

3. A wooden box of 2 cm thickness has inner measurements 6 cm long 2 cm 
breath and 1 cm height. The volume of the box is  
2 nr.kP jbkd; nfhz;l cs; msT 6 nr.kP ePsk; 2 nr.kP mfyk; kw;Wk; 
1 nr.kP cauk; cs;s kug;ngl;bapy; kuj;jpd; fd msthdJ 

 Explanation:  
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 Volume of Internal box = 36 2 1 12cm    

 Volume of External box =       36 4 2 4 1 4 10 6 5 300cm          

 Volume of box = 300 – 12 = 288 cm3 
 

4. An iron right circular cone of diameter 8 cm and height 12 cm is melted 

and recast into spherical lead shots each of radius 4 mm.  How many lead 

shots can be made? 
8 nr.kP tpl;lKk; 12 nr.kP cauKk; nfhz;l xU Neh; tl;;l jpz;k 
,Uk;Gf; $k;ghdJ cUf;fg;gl;L 4 kp.kP MuKs;s jpz;kf; Nfhs tbt 
Fz;Lfshf thh;f;fg;gl;lhy; fpilf;Fk; Nfhs tbt Fz;Lfspd; 
vz;zpf;if vt;tsT? 

Solution: 

 No.of spheres =   
Volumeof Cone

Volumeof Sphere
    ⇒   

1
4 4 12

3
4 4 4 4

3 10 10 10





  

  

=    750 

 
5. The radii of two circular ends of a frustum shaped bucket are 15 cm and 8 

cm. If its depth is 63 cm, find the capacity of the bucket in litres  
xU ,ilf;fz;l tbtpyhd thspapd; Nkw;Gw kw;Wk; mbg;Gw Muq;fs; 
KiwNa 15nr.kP kw;Wk; 8 nr.kP NkYk; Mok; 63 nr.kP vdpy;> mjd; 
nfhs;ssit ypl;lhpy; fhz;f. 
Solution  

Capacity of Bucket  
2 21

3
h R r Rr        R=15,  r=8,  h = 63 

         
 

2 2

3

1 22
63 15 8 15 8

3 7

1 22
63 225 64 120

3 7

22 3 409 26994cm

       

    

   

  

     1 ltr = 1000cm3 

          = 26.994 litres 
 

6. The radii of two right circular cylinders are in the ratio of 3 : 2 and their 

heights are in the ratio 5 : 3.  Find the ratio of their curved surface areas. 
,uz;L Neh;tl;l cUisfspd; Muq;fspd; tpfpjk; 3 : 2 vd;f. NkYk; 
mtw;wpd; cauq;fspd; tpfpjk; 5 : 3 vdpy; mtw;wpd; tisgug;Gfspd; 
tpfpjk; fhz;f. 

Solution:       
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r1  :  r2   =   3 : 2  h1 : h2  : 5 : 3 

2πr1h1    :    2πr2h2 

           3 x 5    :    2 x 3 

               5   :   2 

 
7. A hemisphere and a cone have equal bases. If their heights are also equal, 

than the ratio of their curved surfaces will be 
xU miuf;NfhsKk;> $k;Gk; xNu mbg;gf;fj;jij nfhz;Ls;sd. mtw;wpd; 
cauKk; rkk; vdpy; mtw;wpd; tisgug;gpd; tpfpjk; vd;d? 
Solution: 
Let the radius of each be R. Height of 
hemisphere, h = R. 
So, height of cone  =  height of hemisphere = R 

Slant height of cone  =  2 2 2R R R   
22

2 : 1
2

Curvedsurfaceareaof hemisphere R

Curvedsurfaceareaof cone R R




 


 

 

8. A rectangular piece of paper has length 14 cm and breadth 10/cm. A 
cylinder is formed by one rolling of the paper along its length. Then 
volume of the cylinder is  

xU nrt;tf tbt jhspd; ePsk; 14 nr.kP mfyk; 
10


nr.kP jhshdJ 

ePsj;jpd; topNa xU Kiw RUl;lg;gLtjd; %yk; xU cUis 
cUthf;fg;gl;lhy; mt;cUisapd; fd msT ahJ?  
Solution 
Since the circumference formed by rolling the paper is equal to the 
length, therefore. 
 Circumference=length of paper 

 2r = 14 
         r = 7cm 

 breadth = height = 
10


 

 Volume of cylinder = 2r h   = 7710/ = 490cm3 

 
9. A lead pencil is in the shape of right circular cylinder. The pencil is 28 cm 

long and its radius is 3 mm. If the lead is of radius 1 mm, then find the 
volume of the wood used in the pencil. 
Solution: 
xU ngd;rpyhdJ xU Neh;tl;l cUis tbtpy; cs;sJ.  ngd;rpypd; 
ePsk; 28 nr.kP kw;Wk; mjd; Muk; 3 kp.kP. ngd;rpypDs; mike;j ikapd; 
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(fpuh/igl;) d; Muk; 1 kp.kP vdpy;> ngd;rpy; jahhpf;f gad;gLj;jg;gl;l 
kug;gyifapd; fd msitf; fhz;f. 

 Solution: 
 Given that length of the pencil, h  = 28 cm 

 Radius of the pencil (outer radius), R = 
3

3
10

mm cm
  
 

 Radius of the lead (inner radius), r  = 1 mm 

       = 
1

10
 cm 

  Volume of the wood used = volume of hollow cylinder 
       = ( )( )h R r R r    

       = 
22 3 1 3 1

28
7 10 10 10 10

  
    

  
  

       = 
3 1 3 1

22 4
10 10

   
   

  
 

       = 
4 2

88
10 10

  
  
  

 

       = 388 8 704
7.04

100 100
cm


 

 
 

10. A tent is in the shape of a right circular cylinder surmounted by a cone. 
The total height and the diameter of the base are 13.5 m and 28 m. If the 
height of the cylindrical portion is 3 m, find the total surface are of the 
tent. 
xU $lhukhdJ cUisapd; kPJ $k;G ,ize;j tbtpy; cs;sJ.  
 $lhuj;jpd; nkhj;j cauk; 13.5 kP kw;Wk; tpl;lk; 28kP.  NkYk; 
 cUisg; ghfj;jpd; cauk; 3 kP vdpy;> $lhuj;jpd; nkhj;j Gwg;gug;igf; 
fhz;f 

 Solution: 
 Cylindrical portion: 
  Diameter    = 28 m  
  i.e., 2r    = 28 

             radius, r   = 14 m 
 Also height of the cylinder, h  = 3 m 
 Conical portion: 
   Radius, r = 14m 
 Height of the cone, h1= Total height – height of the cylinder 
     = 13.5 cm – 3 cm = 10.5 m 

  Slant height, l = 2 2h r  

     = 2 210.5 14  
     = 110.25 196  
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     = 306.25  
     = 17.5 m 

 Total surface area of the tent = curved surface area of cylinder +  
   curved surface area of cone 
     = 2 rh rl   
     = (2 )r h l   

     = 
22

14 [2 3 17.5]
7
     

     = 22 2 [6 17.5]    

     = 44 23.5  
     = 1034 m2 

 Thus the total surface area of the tent is 1034 m2 

 

11. A solid sphere of diameter 6 cm is dropped into a right circular 
cylindrical vessel with diameter 12 cm, which is partly filled with water. 
If the sphere is completely submerged in water, how much does the 
water level in the cylindrical vessel increase? 
rpwpjsTb jz;zPh; epug;gg;gl;l 12 nr.kP tpl;lKs;s cUis tbtg; 
ghj;jpuj;jpy; 6 nr.kP. tpl;lKs;s xU jpz;kf; Nfhsj;ij KOtJkhf 
%o;fr; nra;jhy;> cUis tbtg; ghj;jpuj;jpy; cah;e;j ePh; kl;lj;jpd; 
cauj;ijf; fhz;f. 
Solution: 

 Solid sphere 
 Diameter of the sphere, 

12r   = 6 cm 

     
1r     = 3 cm 

 Cylindrical vessel 
 Diameter of the cylindrical vessel 

22r  = 12 cm 

        
2r  = 6 cm 

 Let h be the height of water raised in the cylindrical vessel. 
  Volume of water raised = Volume of the solid sphere 

      2

1 h  = 3

2

4

3
r  

     6 6 h   = 
4

3 3 3
3
    

      h  = 
4 3 3

6 6

 


 

       = 
36

36
 

      h = 1 cm 
 Thus, the water raised in the cylindrical vessel is 1 cm 
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12. Water is flowing at the rate of 15 km/hr through a cylindrical pipe of 

diameter 14cm into a rectangular tank which is 50 m long and 44 m wide.  
In how many hours will the water level in the tank raise by 21 cm? 
50kP ePsk; 44kP mfyKs;s nrt;tf njhl;bypy; 14 nr.kP tpl;lKs;s 
cUis tbt Fohapd; topahf 15 fp.kP/kzp Ntfj;jpy; jz;zPh; 
tpOfpd;wJ.  21 nr.kP. msT ePh;kl;lk; cau Ntz;Lkhdhy; MFk; fhy 
msT. 
Solution:  

  Speed of water = 15 km / hr   
     = 1500 m/hr  
 Diameter of the pipe 2r = 14 cm  

 Thus,   r = 
7

100
m  

 Let h be the water level to be raised.  

 Thus,  h = 21 cm = 
21

100
m  

 Now, the volume of water discharged = Cross section area of the pipe 
 × Time × speed  
 Volume of water discharged in one hour =  r2 × 1 × 15000  

     = 
22 7 7

15000
7 100 100
   cu.m 

 Volume of required quantity of water in the tank is.  

     lbh = 50 × 44 × 
21

100
 

 Assume that T hours are needed to get the required quantity of water. 
 Volume of water discharged in   = Required quantity of water 
     T hours      in the tank.  

  
2

22 7 21
15000 50 44

7 100 100
T

 
      
 

  

 Thus,    T = 2 hours  
 Hence, it will take 2 hours to raise the required water level.   
  

13. A wall is to be constructed with length 60 m, breadth 3 m and height 5 m. 
How many bricks are required to construct a wall with length 30 cm, 
breadth 15 cm and height 20 cm? 
ePsk; 60kP mfyk; 3 kP cauk; 5 kP cila Rth; vOg;g ePsk; 30 nr.kP 
mfyk; 15 nr.kP cauk; 20 nr.kP cila nrq;fw;fs; vj;jid Njit?  
Solution 
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6000 300 500

1,00,000
30 15 20

cm cm cm

cm cm cm

 
 

 
 bricks 

 
14.  The internal and external diameters of a hollow hemispherical vessel are 

20 cm and 28 cm respectively. Find the cost to paint the vessel all over at ì 
0.14 per cm2. 
cs;sPlw;w XH; miuf;Nfhs tbtf; fpz;zj;jpw;F xU rJu nr.kP-f;F 
th;zk; G+r 0.14 tPjk; nrythFk;. mjd; cl;Gw kw;Wk; ntspg;Gw 
tpl;lq;fs; KiwNa 20 nr.kP kw;Wk; 28 nr.kP vdpy;> mjid KOikahf 
th;zk; G+r vt;tsT nrythFk;?  
solution:  

External diameter of vessel = 28 cm  
External radius of vessel, R = 14 cm  
Internal diameter of vessel = 20 cm  
Internal radius of vessel, r = 10 cm  
Area to be painted = Total surface Area 
  = External SA + Internal SA + Area of ring  
  = 2 R2 + 2r2 +   (R2 – r2)  
  = 2  [R2 + r2] +   (R2 – r2) 

  = 2 ×  2 2 2 222 22
14 10 (14 10 )

7 7
    

  = 2 × 
22 22

(196 100) (196 100)
7 7
     

  =  
22 22

2 296 96
7 7

     

  = 
22

(592 96)
7

  

  = 222 15136
688

7 7
cm   

  
15. A right angled ∆ABC with sides 5 cm, 12 cm and 13 cm is revolved about 

the fixed side of 12 cm. Find the volume of the solid generated. 
5 nr.kP> 12 nr.kP kw;Wk; 13 nr.kP gf;f msTfs; nfhz;l xU nrq;Nfhz 
∆ABC MdJ 12 nr.kP ePsKs;s mjd; xU gf;fj;ij mr;rhff; nfhz;L 
Row;wg;gLk;NghJ cUthFk; $k;gpd; fd msitf; fz;Lgpb.  
Solution: 
Solid so obtained is a cone with r = 5 & h = 12   

Volume = 21
25 12

3 3
r h


      

  100  cm2  
  

 

 


