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TNPSC GROUP I MAIN - 2021 
POST PRESLIMMINARY TEST – 3 

PAPER I UNIT III GENERAL APTITUDE & MENTAL 
ABILITY  

MENSURATION 3D & RATIO & PROPORTION 
SOLUITON  

 
 

10 Marks 
 
19. Answer the following questions. 

gpd;tUk; tpdhf;fSf;F tpilasp:  
 

(A) If 20% of A = 30% of B = 
1

6
 of C, then ratio of A : B : C-is  

A-d; 20% = B-d; 30% = C- d; 
1

6  
vdpy; A : B : C- d; tpfpjk; vd;d?  

Solution:  

  
20 30 1

100 100 6
A B C   

  
1 3 1

( )
5 10 6

A B C k say    

  A = 5k; B = 
10

3

k
; C = 6k  

  A : B : C = 5 k : 
10

3

k
 : 6k  

   = 5 : 
10

3
 : 6  

   = 15 : 10 : 18  
 A : B : C = 15 : 10 : 18  
 

(B) The total surface area of a cube is 1014 cm2.  Find its volume. 
   nkhj;jg;gug;G 1014 r.nr.kP cila fdr;rJuj;jpd; fd msT fhz;f.  
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Solution: 
Let 'a' be the side of the cube.  
 Given that, total surface area = 1014 cm2  
     6a2 = 1014 

       a2 = 
1014

6
 

       a2 = 169 
   Therefore, side (a) = 13 cm  
  Now, Volume of the cube = a3 
    = 133 = 13 × 13 × 13 = 2197 cm3  
 

20. The monthly income of A and B are in the ratio 3:4 and their monthly 

expenditures are in the ratio 5:7. If each saves ₹ 10,000 per month, find the 
monthly income of each.  
A kw;Wk; B MfpNahuJ khj tUkhdq;fspd; tpfpjk; 3:4 MfTk; 
mth;fSila nryTfspd; tpfpjk; 5:7 MfTk; ,Uf;fpd;wd. 
xt;nthUtUk; khjk; ì 10,000 Nrkpf;fpwhh;fs; vdpy;> mth;fSila khj 
tUkhdj;ijf; fhz;f.  

Solution:  
  Let the monthly income be x and monthly expenditure by y.  
 From the given condition,  
   3x – 5y = 10,000      (1) 
   4x – 7y = 10,000      (2)  
 To eliminate x,  
  (1) × 4   12x - 20y = 40,000 
  (2) × 3   12x - 21y = 30,000  
         (-)     (+)  (-)  
           Y = 10,000  
  Substitute y = 10000 in (1)  
    3x – 5y = 10,000 
    3x – 5 (10000)  = 10,000 
       3x – 50000  =  10,000 
      3x = 600000  

x = 20000 

 The Monthly In come of A is = 3 × 20000 = Rs. 60,000  
 The Monthly Income of B is = 4 × 20000 = Rs. 80000  
   

21. A right circular cylinder having diameter 12 cm and height 30 cm is full of 
ice cream. The ice cream is to be filled in cones of height 12 cm and 
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diameter 6 cm, having a hemispherical shape on top. Find the number of 
such cones which can be filled with the ice cream available. 
12 nr.kP tpl;lKk; 30 nr.kP cauKk; nfhz;l Neh;tl;l cUis KOtJk; 
gdpf;$ohdJ (ice cream) epug;gg;gl;Ls;sJ. ,g;gdpf;$ohdJ 6 nr.kP 
tpl;lKk;> 12 nr.kP cauKk; nfhz;l Nkw;Gwk; miuf;Nfhsk; ,ize;j 
tbtpyike;j $k;gpy; epug;gg;gLfpwJ. vj;jid $k;Gfspy; gdpf;$opid 
KOtJkhf epug;gyhk; vdf; fhz;f.  

Solution:  

  Number of cones = 
volumeof cylinder

volumeof icereamcone
 

 Volume of Cylinder : 
  Diameter = 12 cm  

  Radius = 
12

6
2 2

Diameter
cm 

   
 

  Height = 30 cm       
  Volume of the cylinder =  r2 h 
     =   (6)2 × 30 
     = 1080  
  Volume of ice cream cone:  
   = volume of cone + Hemisphere  
   volume of cone :  
     Diameter = 6 cm 

    Radius = 
6

3
2 2

Diameter
cm   

     Height = 12 cm         

    Volume of cone = 21

3
r h      

      21
3 12

3
         

    
      = 36        
 Volume of hemisphere:      

    Radius = 
2

Diameter
    

     = 
6

2
= 3 cm       

    Volume of Hemisphere      

      = 32

3
r  

      = 32
3

3
   

      = 18  
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volume of ice cream 
= volume of cone + volume of Hemisphere  
= 36  + 18  
  = 54  

Number of cones = 
Volumeof cylinder

volumeof Hemisphere
 

   = 
1080

54




 = 20 

 Number of cones is 20 
 

22. Answer the following questions. 
gpd;tUk; tpdhf;fSf;F tpilasp:  
 
(A) The length, breadth and height of a cuboid are in the ratio 7:5:2. Its 
volume is 35840 cm3.  Find the length .  
xU fdr;nrt;tfj;jpd; ePsk;> mfyk; kw;Wk; cauj;jpd; tpfpjk; 7:5:2 vd;f. 
mjd; fd msT 35840 nr.kP3 vdpy; mjd; ePsj;jpd; msit fhz;f.  
Solution:  
Let the dimensions of the cuboid be l = 7x,     
    b = 5x; and h = 2x.  
Given that volume of cuboid = 35840 cm3 

    l × b × h = 35840  
    (7x) (5x) (2x) = 35840  
     70x3 = 35840  

         x3 = 
35840

512
70

  

     x = 3 8 8 8 8cm    

  Length of cuboid = 7x = 7 × 8 = 56 cm  
 
(B) If 15 chart papers together weigh 50 grams, how many of the same type 

will be there in a pack of 2
1

2
kilogram? 

15 ml;ilfspd; (charts) nkhj;j vil 50 fpuhk; vdpy;> mNj msTila 

2
1

2
 fpfp vilapy; vj;jid ml;ilfs; (charts) ,Uf;Fk;?  

 Solution:  
 Let X be the required number of charts.  
  15 x As weight increases, the number of charts also increases.  
 So the quantities are in direct proportion. 

Number of Chart 15 x 
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papers  

Weight in grams  50 2500 

 

   Hence 1 2

1 2

x

y

x

y
  

   
15

50 2500

x
  

  15 × 2500 = x × 50   
   x × 50 = 15 × 2500  

    x = 
15 2500

750
50


  

 There fore, 750 charts will weigh 2
1

2
 kilogram.  

 
23. Water in a cylindrical tank of diameter 4 m and height 10 m is released 

through a cylindrical pipe of diameter 10 cm at the rate of 2.5 Km/hr. How 
much time will it take to empty the half of the tank? (Assume that the tank 
is full of water to begin with). 
4 kP tpl;lKk; 10 kP cauKs;s cUis tbtj; njhl;bapYs;s 
jz;zPuhdJ 10 nr.kP tpl;lKs;s xU cUis tbt Foha; topNa 
kzpf;F 2.5 fp.kP Ntfj;jpy; ntspNaw;wg;gLfpwJ. njhl;bapy; ghjpasT 
jz;zPh; ntspNaw;wg;gl MFk; Neuj;ijf; fhz;f. (Muk;g epiyapy; 
njhl;b KOtJk; jz;zPH; epug;gg;gl;Ls;sJ vdf; nfhs;f)  
Solution:  

     
 Diameter of the cylindrical tank = 4 m  
 Radius of the cylindrical tank = 2 m  
 height of the tank = 10 m  
 Diameter of the cylindrical pipe = 10 cm  
 radius of the cylindrical pipe = 10/2 = 5 cm  

     = 
5

100
m

 
 
 

  

 
 Speed of water = 2.5 km/hr  
   1000 m = 1km  
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    = 2.5 × 1000  
    = 2500 m/hr  
 Volume of water discharged from the cylindrical pipe = (1/2) volume of 
 cylindrical tank 
 Area of cross section × time × speed = (1/2)  r2h  
   r2 × time × speed = (1/2)  r2h  
  (5/100)2 × time × 2500 = (1/2) (2)2 (10)  
  (5/100) × (5/100) × time × 2500 =  
  (1/2) × (2) × 2 × (10)  
    Time = 2 × 10 × (100/5) × (100/5) ×  (1/2500)  
    Time = 80/25 
     = 3.2 hour  
  1 hour = 60 minute 
    = 192 minute  
    = 180 + 12 
   3 hour and 12 minute  
 There fore time taken to empty the half of the tank is 3 hour and 12 
 minute  
 

15 Marks  
 

24. Answer the following questions. 
gpd;tUk; tpdhf;fSf;F tpilasp:  
 
(A) A girl is twice as old as her sister. Five years hence, the product of their 
ages (in years) will be 375. Find their present ages.  
xU ngz;zpd; taJ mtuJ rNfhjhpapd; taijg; Nghy ,Uklq;F MFk;. 
Ie;J Mz;LfSf;Fg; gpd; ,U taJfspd; ngUf;fw;gyd; 375 vdpy;> 
rNfhjhpfspd; jw;Nghija taijf; fhz;f.  
Solution:  
  ATQ, a girl is twice as old as her sister. 
  let her sister's age be x  
  therefore her age = 2x  
  5 years after, the product of their ages will be 375  
    (5 + x) (5 + 2x) = 375 
    5(5 + 2x) + x(5 + 2x) = 375 
     25 + 10x + 5x + 2x2 = 375  
    25 + 15x + 2x2 = 375 
    2x2 + 15x = 375 – 25 
    2x2 + 15x = 350  
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    2x2 + 15x – 350 = 0  
  using splitting middle term method,  
  = 2x2 + (35x – 20x) – 350  
  = 2x2 + 35x – 20x – 350  
  = x(2x + 35) – 10(2x + 35)  
  = (2x + 35) (x – 10)  
  equating both factors by 0   
   2x + 35 = 0 
   x = -35/2 
   x – 10 = 0  
   x = 10  
  Since age can't be negative.  
  Hence, her sister's age is (x) = 10 years  
  and her age is (2x) = 2 × 10 = 20 years  
 
(B) A solid sphere of radius 12 cm is melted into a hollow cylinder of 
uniform thickness. If the external radius of the base of the cylinder is 10 
cm and its height is 64 cm, then find the thickness of the cylinder. 
12 nr.kP MuKs;s xU jpz;kf; Nfhsk; cUf;fg;gl;Lr; rPuhd jbkDs;s 
Xh; cs;sPlw;w cUisahf khw;wg;gLfpwJ. cUisapd; ntsp Muk; 10 
nr.kP kw;Wk; cauk; 64 nr.kP vdpy;> cUisapd; jbkidf; fhz;f.  
Solution:  

 Solid Sphere;  
  radius (R) = 12cm      

       Volume = 34

3
r

 
 

    = 34
(12)

3
  

    = 
4

(1728)
3
  

    = 2304 cm3     

  Hollow cylinder,  
    Internal radius   = 'r'  
    External radius (R)  = 10 cm  
    Height (h)    = 64 cm  
   Volume of Hollow cylinder  = h  (R2 – r2) cu.units  
        =  64 (100 – r2) cm3  
  Given that solid sphere melted to form a hollow cylinder.  
 
Volume of Hollow cylinder = volume of sphere  
    64  (100 – r2) = 2304  
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     100 – r2 =  
2304

64
 

     100 – r2 = 36  
     100 – 36 = r2  
      64 = r2  
      r = 8 cm  
 Internal radius (r) = 8 cm  
Thickness = External Radius – Internal radius  
     = R – r  
     = 10 – 8  
     = 2 cm  
    

Thickness = 2cm 

 
25. An oil funnel of tin sheet consists of a cylindrical portion 10 cm long 

attached to a frustum of a cone. If the total height is 22 cm, the diameter of 
the cylindrical portion be 8cm and the diameter of the top of the funnel be 
18 cm, then find the area of the tin sheet required to make the funnel.  
xU $k;gpd; ,ilf;fz;lk;> 10 nr.kP ePsKs;s Xh; cUisAld; 
,izf;fg;gl;l vz;nza;g; Gdypd; nkhj;j cauk; 22 nr.kP MFk;. 
cUisapd; tpl;lk; 8 nr.kP kw;Wk; Gdypd; Nkw;Gw tpl;lk; 18 nr.kP vdpy;> 
Gdiy cUthf;fj; Njitahd jfu ml;ilapd; gug;igf; fhz;f.  
Solution:  
  Area of tin sheet required  
   = C.S.A of cylinder + C.S.A of frustum  
Cylinder:  
  Radius = 4 cm  
  Height = 10 cm      
  C.S.A = 2 rh sq.units  

 = 2 × 
22 1760

4 10
7 7
    sq. units  

Frustum of a cone:  
  r1 = radius of top = 9 cm  
  r2 = radius of bottom = 4 cm  
 Height = 22 – 10 = 12 cm  

 Slant height (l) = 2 2

1 2( )h r r   

    = 2 212 (9 4)   

    = 144 25 169 13cm    

   C.S.A = 1 2( )r r l  sq. units  
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    = 
22

(9 4)(13)
7

  

    = 
3718

7
sq.units  

 Area of tin sheet = 
1760 3718

7 7
  

 = 
5478

7
= 782.57 cm2 

Area of tin sheet = 782.57 cm2  (approximately) 

       
26. Answer the following questions. 

gpd;tUk; tpdhf;fSf;F tpilasp:  
 
(A) A girl wishes to prepare birthday caps in the form of right circular 
cones for her birthday party, using a sheet of paper whose area is 5720 
cm2, how many caps can be made with radius 10 cm and height 24 cm. 
xU rpWkp jdJ gpwe;j ehisf; nfhz;lhlf; $k;G tbtj; njhg;gpfis 
5720 r.nr.kP gug;Gs;s fhfpjj;jhis gad;gLj;jpj; jahhpf;fpwhs;. 10 nr.kP 
MuKk;> 24 nr.kP cauKk; nfhz;l vj;jid njhg;gpfs; jahhpf;f KbAk;?  
Solution:  
 Area of the paper = 5720 cm2    
 Given radius of birthday cap (r) = 10 cm  
 height of birthday cap (h) = 24 cm   

 slant height  (l) = 2 2h r  

      = 2 2(24) (10)  

    = 576 100  

    = 676  

slant height  l = 26 m 

 CSA of conical cap =  rl sq.units.  

    222 5720
10 26

7 7
cm    

  Number of birthday caps = 
Areaof paper sheet

CSAof conical cap
 

       = 
5720

5720

7

= 7 caps  

Number of birthday caps = 7 caps 

 

(B) A bag contains one-rupee, two-rupee, and five-rupee coins in the ratio 

5 :  7 : 12 amounting to Rs. 395. Find the number of coins of each type.  
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xU igapy; xU &gha;> ,uz;L &gha;> Ie;J &gha; ehzaq;fs; 
vz;zpf;if 5 : 7 : 12 vd;w tpfpjj;jpy; cs;sd. ehzaq;fspd; nkhj;j 
kjpg;G &. 395 vdpy;> xt;nthU tif ehzaq;fspd; vz;zpf;if vt;tsT 
vdf; fhz;f.  
Solution:  

  Ratio of the number of one Rupee,  
  Two rupee and 5 Rupee  
  Coins = 5 : 7 : 12  
  Ratio of their values = 5(1) : 7(2) : 12 (5)  
      = 5 : 14 : 60  
 Sum of the terms of ratio = 5 + 14 + 60 = 79 

  Value of one Rupee coins = 
5

395
79

  = Rs. 25  

  Value of two Rupee coins = 
14

395
79

 = Rs. 70 

  Value of Five rupee coins = 
60

395 .300
79

Rs   

 Number of One Rupee coins =  
25

1
 = 25 coins  

 Number of Two Rupee coins = 
70

2
 = 35 coins  

 Numbers of Five Rupee coins = 
300

5
 = 60 coins  

    
 


