
11th MATHS - APPLICATION PROBLEMS (VOLUME  I) 

1.  

          

Diameter of the signal =  a    

DA = b                 CBD   

AB = x mts             DBA   

From triangle  ABD  tan=
b

x
=

opp

adj
 

                                      = 1
tan

b
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  -----------------    1 

From  triangle  ABC  tan    = 
a b

x
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tan

a b

x
    
   

 
  -----------------------2  

2  -   1      1 1
tan tan

a b b

x x
     
    

   
 

2.  

 

 Let  S be the satellite   CE = r      SE = d        SC = R 

By cosine formula   

                            D2=r2+R2-2rR cos  
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Divide by  R2        

2 2

2 2 2

2 cos
1

d r rR

R R R


    

2

2 2

2 2
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1

r rR
d R

R R

 
   

 
  

d = 

2

2

2 cos
1

r rR
R

R R

 
  
 

 

 

    AP = 3    PB =40    60
o

P   

By cosine formula   

      AB2 = AP2+PB2-2AP . PB  Cos 60o 

           =  302 +402-2 . 30 . 40   ½  

           =   900+600-1200=1300=1 00  x  13 

AB = 10 13  

3.  

 

b= 4 km       60
o

A       45
o

B      

By using sine formula 

sin sin sin

a b c

A B C
   

4

sin 60 sin 45
o o

a
  


2

4 2
3

a
  

  a = 2 6  

By using Projection formula 
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C= a CosB + b CosA 

   2 6 45 4 60
o o

Cos Cos  2 6 45 4 60
o o

Cos Cos   

  On simplification we ger      c =  2 3 2 2 3 1    

Total distance  = 4 +2 6 + 2 3 2  

4.  

 

   60
o

A       b  =  2 km       c =  1 km 

By using cosine formula 

 a2=b2+c2-2bcCos60o 

    = 4  + 1  - 2  .   2  .   1  .  ½ = 5-2 =3 

a2 = 3 

a = 3               if   =45o  the book answer is correct 

5.  

 

Let  C be the position of the target 

A, B are the position of the fighter Jet 

30
o

A         45
o

B          therefore  105
o

C   

AB = c = 100 KM 

sin sin sin

a b c

A B C
   

sin 30 sin 45 sin105
o o o

a b c
   

We know that     sin 105o  = 
3 1

2 2
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Therefore  
1002 2

1 3 1

2

a




 100 6 2100 2 3 1

3 13 1 3 1


 

 
 

                50 6 2a          KM      

6.  

 

    AB = 120o     AC =60ft       60
o

A   

Area of triangle  =   =     
1

sin 60
2

o
AB AC  

                                   = 
1 3

120 60
2 2
   =1800 x  1.732  sq feet 

Total cost = 500 x  1800 x 1.732  = Rs. 1558800 

a2=b2+c2-2bcCos60o 

   =  14400+3600-2 x 120  x 60 x 
1

2
  =  18000-7200 

a2 = 10800 = 400  x  27 

a = 20 27  

therefore perimeter of the triangle = 120 +60+20 27   feet =   180+20 27   feet 

7.  

 

AP = 3 km    BP = 5 km       120
o

APB   

AB2 = AP2+BP2-2  AP   BP  Cos P  

       =  9 + 25 -2 .3.5. Cos 
3



 

 
 

 

      =  9 + 25 +15=49 

AB2= 7  KM 
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8.  

 

60
o

C          b = 6   c = 10 

sin sin

b c

B C
  

6 10

sin sin 60
o

B
  

Therefore    Sin B = 
6 3 3 3

10 10


  

By projection formula  

a= b CosC + c CosB 

a=6cos60+ c 
2

1 sin B  

 = 6  . ½  + 10 
100 27

100


= 

= 
10 73

3 3 73
10

     KM 

9.  

               

   60
o

A       b = 6   c = 8 

By cosine formula 

a2=b2+c2-2bcCosA 

  = 36+64-2 x 6 x  cos 60o 

 = 100 – 96x1/2 =52 

a2  =  52       a  = 52 4 13 2 13     KM 
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10.  

 

 

  From the diagram   180 135 15 15
o o o o

P      

5

sin sin 30
o

x


          2x  = 

5

sin15
o

 

                                      
5

2
3 1

2

x 


  x= 
5 2

3 1
 

11.  

Suppose two radar stations located 100 km apart, each detect a fighter aircraft between them. The angle of 

elevation measured by the first satiation is 300, whereas the angle of elevation measured by the second 

station is 450. Find the altitude of the air craft at that instant 

 

 

               180 30 45 105
o o o o

A      

               
100

sin sin105
o

a

A
  

             
100 1

3 1 2

2 2




 

         = 
 

 
200 3 1

100 3 1
2


  =a 

          Sin30o = 
x

a
     

1

2

x

a
      x = 100  3 1  ½  =50  3 1   KM 
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12. Suppose that there are two cell phone towers within range of a cell phone. The two towers are located at 6 

km apart along a straight highway, running east to west t and the cell phone is  north of the highway. The 

signal is 5 km from the  first tower and 31 km from the second tower. Determine the position of the cell 

phone north and east of the first tower and how far it is from the highway 

 

Let  be the position of the cell phone from north to east of the first tower 

  By Cosine formula  

 
2

31 25 36 25 6Cos     

 60cos 61 31 30     

30 1

60 2
Cos          = 60o  =

3


 

13.  

 

Perimeter of the triangle = 120 m 

For a fixed perimeter 2s  the area of the triangle is maximum when   a = b =c  

Therefore the side of the triangle = 
120

40
3

  

Hence   a = b= c = 40 m 

14.  

 

Perimeter of the triangle  =12 m 

 For a fixed perimeter 2s the area of the triangle is maximum when    a= b = c  

  Therefore the side of the triangle = 
12

4
3
  

 Hence   a =b = c = 4 

Area of the triangle  = 
2

3 3

s
                since  2s = 12       s= 6 
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                                     =
2

6

3 3
=

12

3
=

12 3 12 3
4 3

33 3
   sq mts 

15. Using Heron’s formula, show that the equilateral triangle has the maximum area for any fixed perimeter. 

 Hint ; In xyz ≤ k , maximum occurs when x= y= z  

 Let ABC  be  a triangle with constant perimeter 2s  (  since   s   is constant ) 

     s s a s b s c      

  is maximum when      s s a s b s c     is maximum 

                  s a s b s c    
     

3
3

3 27

s a s b s c s   
 

 

 

        Since  Geometric  Mean    Arithmetic mean 

   Equality occurs when   s-a =s-b=s-c 

 Ie.   When a = b =c   maximum of       s a s b s c   =
3

27

s
 

Therefore for  a fixed perimeter 2s  the area of the triangle is maximum when a = b= c 

            Maximum Area = 
3 2

2 3 3

ss s
   sq units   

16. The Government plans to have a circular zoological park of diameter 8 km. A separate area in the form of 

a segment formed by a chord of length 4 km is to be allotted exclusively for a veterinary hospital in the 

park. Find the area of the segment to be allotted for the veterinary hospital. 
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17.  A foot ball player can kick a foot ball from ground level with an initial velocity of 80ft/second. Find the 

maximum horizontal distance the foot ball travels and at what angle  (Take g=32) 

 

18. A ripple tank demonstrates the effect of  two water waves being added together. The two waves are 

described by h=  8 cost  and  h = 6 sint where  t  [ 0,2π ) is in seconds and h is the height in millimeters 

above still water. Find the maximum height of the resultant wave and the value of t at which it occurs. 

 

19.  

 

       For    5 rounds =  1 km = 1000 mts 

      For   1  round  = 
1000

200
5

  mts 

              2r  = 200 

                  r=100 

                
22

100
7

r   

                
100 7 700

31 49 '5 '
22 22

o
r


    

20.  

 

            Since the diameter  = 40 cm         r = 2 cm 

          Chord of length = l = 20 cm 
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The triangle is an equilateral triangle   Hence   =60o 

The length of the minor arc = r=20 x
3


  = 

20 22 440

7 3 21





 cm 

21.  

 

     Since   l r  

             
l

r
   = 

22 180
0.22 0.22

100

o


    

                 =
0.22 180 7 6

12.6 12 60 12 36 '
22 10

o 
     

22.  

 

  = 41o  =  41
180




 

 Radius = 10 ft 

Hence   length of the arc=   
10 41 10 41 7.16

180

o
ft


    

 

23.  

 

  Since   60
3

o 
           

5
75

12

o 
  

1

1

l

r
                

1 1
l r     

2 2
l r      Since same length 

  
1 1 2 2
r r   

1 1

2 2

r

r






              

1

2

5

5 3 512

12 4

3

r

r





 
      

Therefore   the ratio of their radii is   5 : 4 
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24.  

 

    Perimeter of a sector of a circle  =length of the arc of a semi circle 

                                                 2r+r = r                                         

                                                 r(2+)=r 

                                                   2+ =  

                                                       =  -2    radian 

                                                         =  
180

2


 =
180 180 2

 


  

                                                                                         = 180 -
360


=180-114o32’44’’=65o27’16’’ 

25.  

Find the length of an arc of a circle of radius 5 cm subtending a central angle of 15o 

 

26.  

If the arc of the same length in two circles subtended central angle of 30o and 80o  find the ratio of their radii 

 

27.  

 

    r = 1500 mts 
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   In 20  seconds the length is  = 
66 1000 3300

20
3600 9


  = length 

      = 
l

r
= 

3300 11

9 1500 45



  

28.  

 

   r= 8 cm = 80 m.m 

   thickness = 6 mm 

 radius = 16 cm = 160 mm 

 is a central angle  

The circular metallic plate  melted = made in to a  volume  of a sector  

                                              ( x 80 x 80 x 6 =  x 160 x 160 x 4 ) 
360


 

                                                               
80 80 6 360 3

135
160 160 4 4

o 


  
  

 
 

29.  
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35. A girl A is reading a book having 446 pages and she has already finished reading 271 pages . She wants to 

finish this book within a week. What is the minimum number of pages she should read per day to complete 

reading the book with in a week? 

             

              

36.  

              Our monthly electricity bill contains a basic charge,  does not change with number of units used , and a charge  
             that depends only on how many units we use. Let us say Electricity Board charges Rs.110 as basic charge and  
            charges Rs. 4 for each unit we use. If a person wants to keep his electricity bill below Rs. 250. Then what should  
            be his electricity usage? 
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45.  

                 In a survey of 5000 persons in a town , it was found that 45% of the persons know Language A 25%       

                 know   Language B , 10% know Language C , 5% know Language A and B, 45 know  Languages B and  

                C, and 4%    know Languages A and C .If 3% of the persons know all the the three languages , find the  

                 number of persons   who know only  language A  

 

          From the Venn diagram we see  that 

                                           

         The percentage of persons who know Language A only = 39 % 

The  number of persons who knows Only Language A out of 5000 =  5000 x 39/100  =50 x 39 =1950 

 COMPLIED BY  G NARASIMHAN   Retired H.M. 

                                  J.G NATIONA  HIGHER SECONDARY SCHOOL EAST TAMBARAM CHENNAI 

ADDRESS    NO. 40/28  BUDDHAR STREET   EAST TAMBARAM CHENNAI  59 

                       PHONE  NO. 9884588989 

WORKING AS PART TIME TEACHER IN SITA DEVI GARODIA HINDU VIDHYALAYA 

                    EAST TAMBARAM   CHENNAI -59 
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