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G.C.E. (A.L.) Examination - 2019 

10 - Combined Mathematics II (Part A) 

(Old Syllabus) 

Distribution of Marks 

Paper II 

 Part A :  10  ×  25  =    250 

 Part  B :  05 ×  150 =    750

Total    = 1000 / 10 

Paper II Final Mark  = 100 

÷ Part  B is common to both Old Syllabus and New Syllabus. 
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    Applying  I  = Δ(mv),                     

 for A and B (1st collision) → :      A B C

u

     

   0  =  mv +  mw −  mu     5     v

A B

w

 ⇒  v +  w   =    u  (i) 

 Newton's law of restitution : 

   v  − w   =    eu   (ii)  5

 ∴ (i) + (ii)  ⇒  v  =   
(1 + e)
    2

 u     5        

B C

v

 ∴ velocity of B after 1st collision =  1 
2

(1 + e) u. 

 Replacing u by v, we get the velocity of  C after its collision with  B   =  1 
2

(1 + e) v   5

                           =  1 
4

(1 + e)2 u   5
           

                               25
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v2        =  6ga  − 2g . a    =  4ga

∴ v   =  

If it passes the second wall, after a further

time T,  then by applying 

 s   =  ut  +  1
2

 at2      from A to B,  →  and  ↑,  we get   

a   =  √ga . T,  

and    b − a   =  2√ga . T −  1
2

 gT2      5

Eliminating T  :   b − a   =  2√ga . √ a
g  − 1

2
 g.  ag  

        ∴  b   =  a   +  2a − a
2

 i.e.    b   =  5a
 2

     5

√ga2

Suppose that the particle passes the wall of height  a with vertical velocity 

component v. 

From O to A,      v2    =  u2  +  2as : 

b

a

a

B

A

O

v

√bga

√ga

√ga 5

 5

 5
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  f
T1

B

T
mg

mg

mg

T
A

f

f

M

R

T1

Applying  F  =  ma

For  A,   ↓     mg −  T  =  mf 

For  B,   ↓     T  + mg −  T1  =  mf, 

For  C,   →      T1  =  Mf 

Forces 

Accelerations 

 5

 5

 5

 5

 5
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 R
S

F Mg

v
When the speed of the car is v ms−1

tractive force  F = 1000 P  
     v 

At the  instant when the acceleration is a ms−2,

Applying  F  =  ma :   

         F +  Mg sin α  − R =  Ma.   

⇒   1000 P  
     v 

 + Mg sin α  − R    =   Ma

∴     v       =            1000 P  
R  − Mg sin α  +  Ma 

When the car is moving with constant speed, 

a = 0 and the value of constant speed 

             v  =         1000 P        .
R  − Mg sin α    5

 5

 5

10
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  Note that         
C A

D 
O 

B

 

       OA   =   2i + j 

       OB   =   3i − j 

  ∴ AB   =  AO  + OB  

   =  − (2i + j ) + (3i − j ) 

   =  i  − 2j    5

  ∴  AB   =   √1 + 4  =  √5

      Let OC   =   xi +  yi  

  Since  OA    OC ,   (2i + j ) + (xi + yj)  = 0 

  ∴  y   = − 2x     5

  Since  OC  =  13  AB,  √x2 + 4x2  =  13  √5    5

                     ∴      x2     =  19  . 

  These equations are valid for the coordinates of D as well. 

   So,   x     =  ±  1
3

 

                

⇒    x     =   1
3

     x     = − 1
3

 

 y     = − 2
3

   5    y     =   2
3

             5     
 }  }

  Hence the vectors  C and D are  1
3

i   −2
3

 j  and  −1
3

 i +  2
3

 j.

        
25
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 By Lami's theorem                                
π
3

π
6

T2T1

α

W

 

   T1

sin π
6

π
6

π
2

=
(sin       −α + )

W   .   10  

         
 5

 ∴ T1             =  
π
3

(2 sin       + α

W

)
 .   5

 Hence the minimum value of the tension T1   in AP  = W
2

, and 

 the value of α  corresponding to minimum of T1 is, α = π6 .    5

 
25
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 P(B)   =   P ((A ∩ B) ∪(A  ∩ B))   =  P(A ∩ B) + P(A  ∩ B)    5

  =  2

 5
  +   1

10
 . 

 

 ∴ P(B) =  1

 2
.     5

 

 P(A  ∩ B )  = P ((A ∪ B)  )       

    = 1  − P(A ∪ B)        5

    = 1  − [ P(A) + P(B)− P(A ∩ B) ]      5

    = 1  − [  3

 5
 +  1

 2
 −  2

 5
]

    = 1  −  7
10

  

 ∴   P(A  ∩ B  )   =   3

10
     5

   

25
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 P (Second ball drawn is black)   

 =  P (1st red and 2nd Black)   + P (1st black and 2nd Black)    
 5

 =  3
 9

 × 
 6

 8
 +  6

 9
 ×  5

 8
    5  

 =  2
 3

   5
 

 P (1st red | 2nd black)   

  

 =        
 5

      

P (1st red and 2nd Black)   

P (2nd Black) 

 =   

 3

 9
×  6

 8

 2

 3

 =  3
 8

  5
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  :itK Pedian   �� and tZo diVtinFt PodeV� fiYe nXPEeUV ZKiFK aUe leVV fiYe� in aVFendinJ
  order can be arranged in the following two possible ways.  

  a, a, 3, 3, 4   5

  b, 3, 3, 4, 4   5

  6inFe tKeiU VXP iV  �� aV tKe Pean iV �� 

  we have,  2a  + 10 = 15 ;  a  =  5

 2
, #    5

 

    or   b  + 14 = 15 ;  b  =  1.    5

  ∴  )iYe nXPEeUV aUe  ��  ��  ��  ��  �     5

  
25
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 M  =   LM  +  C ( (Δ
1

Δ
1

Δ
2+

  =   5  +  5 ( (2
2 3+

    
 10

  =   7     5

 New  mode is 21. 

 ∴ 21    =   k (7) + 7       5

 ∴    k   =   2       5
  

Aliter 

 5 
0

10
 8
 7

10 15 

f

M 

M - Mode  

    = ⇒   M  = 7 ( (M − 5

10 − 8 ( (10 − M

 10 − 7
  5 

Aliter 

 5k +7 
0

10

 7
 8

10k +7  15k +7  

f

= 

⇒  k  =  2

21 − (5k + 7)

10 − 8

(10k + 7) − 21

10 − 7

  5 

  5   10 

25


