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b) 0
110  

d) 0
60  

a) 12 cm 

d) 
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1

0
 

 

I.  1 MARKS 

−

−













7 3

5 2

3 5

 then find the transpose of-A .

−

If A =

ܣ−  = −    7 −3− 5    2

   3 −5

 =  − 7    3

    5 −2− 3    5

  

ܶ(ܣ−)     =  − 7  5 − 3

    3 −2      5
  

 A2 = I ⟹   ܣ = ቀ5 −4

6 −5
ቁ   

 

 A2     = ቀ5 −4

6 −5
ቁ × ቀ5 −4

6 −5
ቁ 

 

          =

  
   

  
    

 

         = ቀ25− 24 −20 + 20

30− 30 −24 + 25
ቁ = ቀ1 0

0 1
ቁ =  ܫ

 

A2    =     I    ⟹    ܣ   = ቀ5 −4

6 −5
ቁ  

−













5 4

6 5
Verify that A I

2 = when A =

VINAYAGA MATRIC HIGHER SECONDARY SCHOOL

   SUNDAKKAL KANNANDHERI 

SALEM DISTRICT

SECOND MIDTERM MATHEMATICS KEYANSWER- NOV-2022

1.

2.

3.

4.

II. 2 MARKS

5.

6.
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the chord of one circle which is a tangent to the other circle.

Solution    OA = 4 cm, OB = 5 cm; also OA BC^ .

                     OB OA AB
2 2 2= +

                        5 4
2 2 2= +AB   gives ⇒ =AB

2
9

  Therefore  AB  = 3 cm

                     BC =  2AB  hence  ⇒ = ×BC 2 3= 6 cm

O

B CA

4
c
m5c

m

If radii of two concentric circles are 4 cm and 5 cm then find the length of 

Solution Let AB be the height of the kite above the ground. Then, AB = 75.

 Let AC be the length of the string.

 In the right angled ∆ABC,  ∠ = °ACB 60

      sin q =
AB

AC

   sin 60
75

° =
AC

               Þ     
3

2

75
=
AC

 Þ AC =
150

3

= 50 3

 Hence, the length of the string is 50 3m.

60°

B C

75
 m

string

A

A kite is flying at a height of  75 m above the ground. The string attached to the kite is 

temporarily tied to a point on the ground. The inclination of the string with the ground is

 60° . Find the length of the string, assuming that there is no slack in the string.

 From the top of a rock 50 3m high, the angle of depression of a car on the ground 

is observed to be 30°.  Find the distance of the car from the rock.

7.

8.

9.
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2.

Solution Let r be the radius of the sphere. 

 Given that, surface area of sphere = 154 m2

   4
22

7

2´ ´r  = 154

   ⇒         r2 = × ×154
1

4

7

22

            r2  =
49 7

2

  Therefore, diameter is 7 m

Find the diameter of a sphere whose surface area is 154 m

   4pr 2  = 154

 we get r =
4

2

Solution Given that, radius r = 7 cm

 Now, total surface area of the cone  = +( )pr l r  sq. units

  T.S.A.  = 704 cm2

  704 = × +( )
22

7
7 7l

         32 = +l 7   ⇒ l = 25  cm

 Therefore, slant height of the cone is 25 cm.

 If the total surface area of a cone of radius 7cm is 704 cm , then find its 

                    slant height.

A

CB D

 Given              : In DABC ,  ∠A = 90°

090=∠=∠ ADCADB
 

ADCADB ∆∆ ~  

AD

DC

BD

AD
=  

BDDCAD ×=
2

 

492
×=AD  

36=AD  

Length of 6=AD cm 

12.  In the given figure 090=∠A  , BD = 4 cm, DC = 9 cm , and AD ⊥ BC, then find 

the length of AD. 

10.

11.

Side AD is common 

BD = 4 cm ,  DC = 9 cm
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7 0

3 5












  and X Y− =













3 0

0 4
Find X and Y  if  X+Y =

 ܺ + ܻ = ቀ7 0

3 5
ቁ   ---------------------  

  

 ܺ − ܻ = ቀ3 0

0 4
ቁ  ---------------------  

 

+ = ܺ + ܻ + ܺ − ܻ = ቀ7 0

3 5
ቁ+ ቀ3 0

0 4
ቁ 

                                     

                                        2ܺ = ቀ10 0

3 9
ቁ 

                                          ܺ =
1

2
ቀ10 0

3 9
ቁ =  10

2

0

2
3

2

9

2

  

                                         ܺ = ቆ5 0
3

2

9

2

ቇ 

 − = ܺ + ܻ − (ܺ − ܻ) =  ቀ7 0

3 5
ቁ − ቀ3 0

0 4
ቁ 

 

                                             2ܻ = ቀ4 0

3 1
ቁ 

                                               ܻ =
1

2
ቀ4 0

3 1
ቁ =  4

2

0

2
3

2

1

2

                                                 

                                               ܻ = ቆ2 0
3

2

1

2

ቇ 

−













1 2 1

2 1 1
 and B =

−

−













2 1

1 4

0 2

 show that ( )AB B A
T T T=

Solution

LHS = ( )AB
T

AB =
−












×

1 2 1

2 1 1
2 3

×

2 1

1 4

0 2
3 2

−

−












×

=
− + − + +

+ + − − +













2 2 0 1 8 2

4 1 0 2 4 2
=

−













0 9

5 4

( )AB
T =
0 9

5 4−













T

=
−













0 5

9 4
                  …(1)

RHS = (B AT T )

B
T =

−

−













2 1 0

1 4 2
, AT = −













1 2

2 1

1 1

B A
T T =

−

−












×

2 1 0

1 4 2
2 3

×

1 2

2 1

1 1
3 2

−












×

=
− + + +

− + + − − +













2 2 0 4 1 0

1 8 2 2 4 2

B A
T T =

−













0 5

9 4
                                    …(2)

 From (1) and (2),( )AB B A
T T T= . 

 Hence proved.

 If  A =

III. FIVE MARKS:13.

14.
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 In a right angle triangle, the square on the hypotenuse 

is equal to the sum of the squares on the other two sides.

Proof

 Given              : In DABC ,  ∠ = °A 90

 To prove         : AB AC BC
2 2 2
+ =

 Construction : Draw AD BC^

No. Statement Reason

1. Compare DABC and DDBA

ÐB  is common

                  ∠ = ∠ = °BAC BDA 90

Therefore, D DABC DBA

             
AB

BD

BC

AB
=

                    AB BC BD
2 = ×  … (1) 

Given ∠ = °BAC 90  and by 

construction ∠ = °BDA 90

By AA similarity

2. Compare DABC and DDAC

ÐC is common

                    ∠ = ∠ =BAC ADC 90


Therefore, D DABC DAC  

                
BC

AC

AC

DC
=

                       AC BC DC
2 = ×  …(2)

Given ∠ = °BAC 90   and by 

construction ∠ = °ADC 90

By AA similarity

A

CB D
Fig. 4.46

Pythagoras Theorem  

Statement

15. State and prove Pythagoras theorem

 Adding (1) and (2) we get
    AB AC BC BD BC DC2 2+ = × + ×

          = +BC BD DC( ) = ×BC BC

    AB AC BC2 2 2+ = . 
 Hence the theorem is proved.
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distance between the ships is 
4

3

h
 m.

16. From the top of a lighthouse, the angle of depression of two ships on the opposite 

sides of it are observed to be 30° and 60°.  If the height of the lighthouse is h meters 

and the line joining the ships passes through the foot of the lighthouse, show that the 
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 PP ¢ is the cable tower with P as the top and P '  as the bottom.

 Then the angle of elevation of P, ∠ = °MOP 60 .

 And the angle of depression of ¢P , ∠ ′ = °MOP 30 .

 Suppose, height of the cable tower PP h' = metres.

 Through O, draw OM PP^ '

 MP PP MP h OA h= ′− ′ = − = −12

 In the right angled ∆OMP,   
MP

OM
= °tan60

                        Þ         h
OM

−
=

12
3

                     OM
h

=
−12

3

 ...(1)

MP

OM

′
= °tan 30

          Þ             
12 1

3OM
=

Fig. 6.27

60o

30o

12
 m

P

h
-1

2

M

A

O

¢P

h

From the top of a 12 m high building, the angle of elevation of the top of a cable tower is

 60° and the angle of depression of its foot is 30°.  Determine the height of the tower.

Solution As shown in Fig.6.27, OA is the building, O is the point of observation on the 

top of the building OA. Then, OA = 12 m.

 In the right angled ∆OMP ¢,

                  OM = 12 3   ...(2)   

 From (1) and (2) we have,  
h −

=
12

3

12 3

              Þ       h − = ×12 12 3 3   we get, h = 48

 Hence, the required height of the cable tower is 48 m.

18. A container open at the top is in the form of a frustum of a cone of height 16 cm with 

radii of its lower and upper ends are 8 cm and 20 cm respectively. Find the cost of 

milk which can completely fill a container at the rate of `40 per litre.

17.
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O P  are tangents to the two circles.  Find the 

length of the common chord PQ.

Two circles with centres O and O ¢  of radii 3 cm and 4 cm, respectively intersect at 
two points P and Q, such that OP and ¢

19.
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using the alternate segment.

Solution

Given, radius=4 cm

¢T

T

L

4
cm

O

M

N

Rough diagram

M

N

L

T

¢T

O

4cm
Fig. 4.68

Draw a circle of radius 4 cm. At a point L on it draw a tangent to the circle 

b)  Draw the two tangents from a point which is 10 cm away from the centre of a circle 

of radius 5 cm. Also, measure the lengths of the tangents.

IV. 8 MARKS

20.  a)

Fair diagram
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8 1

= − +2
8 16

x −1 0 1 2 3 4 5 6 7 8

y 25 16 9 4 1 0 1 4 9 16

 Since there is only one point of intersection 

with X axis, the quadratic equation 

x x2
8 16 0− + =

–5 –4 –3 –2 –1  1 2 3 4 5 6 7 8

26

24

22

20

18

16

14

12

10

8

6

4

2

–2

0 X

Y

Y′

X′

(–1, 25)

(0, 16)

(1, 9)

(2, 4)

(3, 1)
(4

, 0
)

(5, 1)

(6, 4)

(7, 9)

(8, 16)

Scale
x axis 1 cm = 1 unit
y axis 1 cm = 2 units

y
x

x

=
−

+

2

8
1
6

 has  real  and  equal 

roots.

 x x2
− + 6 0=

  Prepare the table of values for the equation y x x

 Discuss the nature of solutions of the following quadratic equation21. a)
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= + −
2
3 4   and hence use it to solve  x x2

3 4 0+ − =Draw the graph of  y x xb)
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