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Mass Program Exercise –2

1. without using calculator evaluate  2log 2 12 +3 log 2 5 – log 2 150– log 2 15

ans : 3

Solution:

= log 2 122 + log 2 53 – log 2 150– log 2 15

=
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= log 2 8

=3

2. Solve the equation 

lg ( x2 –2x +8) = 2 lg x







ans:4

solution:  

lg ( x2 –2x +8) = 2 lg x

i.e lg ( x2 –2x +8) =  lg x2

i.e  x2 –2x +8 =  x2

i.e  –2x +8 =  0

x=4
3. Solve the equation  
5x =2 x+3
ans:2.272

solution:

x lg 5   = (x+3) lg 2
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x= 0.431  x +1.293

0.569 x  = 1.293

x = 2.272  

4. Solve the equation 
22+x +2x  =21 






ans: 2.07

solution:

put 2x =y

4y +y = 21

y = 4.2

i.e  2x =4.2

i.e  x = log 2 4.2  = 2.07 (approx)

5. Solve the equation 
22x - 2x+3 +7 =  0




ans : 0,2.81

Solution: put 2x =y

y2 -8y +7 =0

i.e (y-7)(y-1) =0

y =7 or  y =1

i.e 2x=7   or 2x=1

ie x = log 27 = 2.81 (approx)  ox x =0

6. Solve the equation 
7x  ( 7x+5 ) = 2

ans:-2.322

Solution:

7  2x+5  =2

2x +5 = log  7 2
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7. Given that  x =lg a  is a solution of  102x+1 –7 (10 x)  =26, find the value of a.    

ans : 2

Solution:

put 10x  =y 

10y2 -7y -26 =0

ie  (y-2) ( 10 y +13) = 0

ie y = 2  or y = -1.3

ie 10x =2   
or    10x  = -1.3

  x=  lg 2 
or x = lg (-1.3)  which is not defined

given that  lg a = lg 2

a=2

8. Solve the simultaneous equations    log 2 (x-14 y) =3 and lg x – lg ( y+1) =1 

ans x=15 y=0.5

Solution   

x-14y =8   ----------------(1)
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subs (1) in (2) 

14y +8 =10y +10

4y = 2

y = 0.5

x=   8 + 14 (0.5) =15

9. Solve :  lg(1-2x) –2lg x = 1 – lg (2-5x)






ans  
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Solution 
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(1-2x)(2-5x) =10x2
2-9x +10 x2 = 10 x2

2 =9x

x= 
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10. Solve the simultaneous equations x+y –3 = y2 –8x = 9 
 

ans(27,-15) : (5, 7)

Solution

x+y = 12 -----------(1)

y2 –8x = 9 -----------(2)
 

From  (1)   y =12-x

Substitute in (2)

(12 -x)2   -8x  =9

144 - 24x +x2 -8x -9 =0

x2 -32 x +135 =0

 (x-27) (x_5)  =0

 x= 27 
 or 
x= 5

when  x =27 , y = 12 -27 = -15

 when x = 5 , y = 12 -5  = 7

11. Solve the simultaneous equations  x+2 =2y = 2xy – 2x  

ans  (-1,0.5) , (2,2)

Solution:

x =2y -2 -------------(1)

 x= xy – y -----------(2)

Substitute  (1) in (2) 

2y -2 = (2y-2) y -y

2y -2 = 2y2-2y -y

2y2-5y +2 = 0

(2y -1) (y-2)

 y= 0.5 or  y =2

when y = 0.5 , x =-1

when y = 2 , x = 2

12. Solve the simultaneous equations
xy =6  & 2x +17 =5y 

ans(-10, -0.6) : (1.5,4)

Solution:

 xy =6  -----------(1)

2x +17 =5y  -----------------(2)

(1) can be written as 2xy =12 

From (2) 2x =5y -17

subs. in (1)

(5y -17 ) y =12

5y2 -17 y -12 =0

( y-4)(5y+3) =0

y= 4 
or y = - 0.6

when y = 4  , x= 1.5

when y = -0.6, x = 10

13. Solve the following inequalities

a) 2x +35  < x2 
Solution:

x2 -2x -35 > 0

(x-7)(x+5) >0

x<-5 or x>7

ans:x<-5 or x>7

b)  ( 5x-7)2
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Solution:

( 5x-7)2
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( 5x-7)2-36
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(5x-1)(5x -13) ( 0
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14. Find the range of values of k for which  y = kx +3  intersect s y= x 2 +4x-5 at two points.

Solution:

y = kx +3 ------------(1)

y= x 2 +4x-5---------(2)

Subs . (1) in (2)

x2 +4x +5 = kx +3

x2  +x(4-k) +2 =0

This eqn should have distinct real roots 

D > 0

(4-k)2 - 4(1) (2) >0

(4-k)2 - 8 >0

ans 
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15.  Find the range of values of k for which for which 5kx2 +x –1 = 0 has no real roots.

Solution:  The eqn, has no real roots  D <0 

12-4(5k)(-1) <0

1+20k<0

k<-0.05

ans  k<-0.05

16. Find the value of m for which y = mx +12 is a tangent to the curve x2 +xy +9 =0 

Solution: 

y = mx +12 ----------(1)

x2 +xy +9 =0---------(2)

Substitute (1) in (2)

x2  + x(mx +12) +9 = 0

x2 + mx2 +12x +9 =0

(m+1)x2 +12x +9 =0

D must be = 0

144-4(9)(m+1) =0

144 -36m -36 =0

m=3

ans: 3

17. Find the range of values for which  y =mx  meets the curve y = x2+3x +4 .

Solution 

x2+3x +4 = mx should have atleast one real root

x2+(3-m)x +4 =0 

D(0

(3-m)2 -4 (4) ( 0

9-6m +m2 -16 ( 0

m2-6m -7 ( 0

(m-7) (m +1) (0
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18. Show the roots of the equation ax2 + ax = -b –bx are real for all real values of a and b

Solution 

The given eqn. can be written as ax2 + (a+b)x +b= 0 and a,b are real

D=  (a+b)2 -4(a)(b)

  = (a-b) 2 whichis always (0 

ie  the given eqn has always real roots

19. If p is real ,show that  (p+1) x2 +(2p+3)x +(p+2) =0 has real roots.

Solution

D= ( 2p+3)2 -4( p+1) (p+2)

  = 4p2 +12p +9 -4( p2+3p+2)

     =1 >0

ie  the eqn will  have real and distinct roots.


20. a)  Find the minimum value of 2 x2 +5x  = 0 and the corresponding value of x.

b)Sketch the graph of  y = 2 x2 +5x  for values –4 ( x ( 1

Solution:  x(2x+5) =0

x=0 
or 
x= -2.5

the minimum value at x =-1.25

minimum value is  2(-1.25)2 +5(-1.25) =-3,125

ans  minimum value is -3.125   when x= -1.25

21 Find the turning point of the graph y = 3(2-x)(x+6) , x &y intercepts and hence sketch the graph 

Solution: The x intercepts are  -6 & 2

The maximum point when x = -2 

max. value of y = 3(2+2)(-2+6)



= 48

y intercept  y = 3(2-0) ( 0+6)



= 36

ans: turning point (-2,48) , x intercepts -6 & 2 and y intercept 36
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