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Q No. 1) 
 If a,b,c ЄR and a≠0 s.t a, 4a+3b+2c have the same sign. 
 show that the equation ax2+bx+c=0can’t have both 
 roots in the interval (1,2). 

Ans 1)Let f(x)=ax2+bx+c 

• Case i)  
 Let us assume that both the roots lie in (1,2).  

Case1:  

        When a >0 the shape of the graph will be like figure  (i) 

        and Putting x=1 and x=2 will give  

         a+b+c > 0 …(1)  

        4a+2b+ c> 0 …(2)   , From (1) we get  , b+c > -a …(3)  

       Adding corresponding sides of (2) and (3)  

      4a+3b+2c > -a as a > 0, 4a+3b+2c,may not be strictly > 0 but it is given that 

       a  and  4a+3b+2c have the same sign,  

        which is a contradiction.  
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Ans 1)Let f(x)=ax2+bx+c 

Case2:  
When a < 0, the shape 
 of the graph will be 
 like figure (ii) 
 and the value of 4a+3b+2c < -a Which is+ve  
(as –ve of a negative number is a positive 
number) 
Again a contradiction.  
Hence both the roots of the equation cannot 
be in the interval (1,2).  
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Q No.2) Find all integers which are equal to 11 
 times the sum of their digits? 

Ans.2.(a) In order that a number is divisible by 11, sum of  
digits at even places  should be equal to sum of digits 
at odd places. Hence  no such single digit and two digit 
numbers exist 

Now,let a ,b , c be the hundred's ,  tens and ones digits of 3 
digit numbers.     so,  100a+10b+c=11(a+b+c) 

             since a+c = b, putting  in above equation we get 
8a= c which is true only when (a,c) = (1,8) implies b=9. 
thus  the number is 198 

It can be seen that in all other cases the growth of the 
number is very faster than sum of its sdigits.  
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2B)  
 Prove that (2+√5)1/3+ (2-√5)1/3 is a rational 
 number. 

• Ans 2) 

 x=(√5+1)/2  
 x3 =(5√5 + 1+ 6 √5 (√5+1)/2))/8 
              =(5√5)+1 +15+3√5)/8 
              =2+ √5   
 (2+ √5 )1/3=x      and  (2- √5 )1/3=x-1  
 x+x-1= (2+ √5 )1/3  +(2- √5 )1/3 
 =(√5+1)/2  +(1-√5)/2 =1 

        i.e. a rational number. 
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aliter 

• Note that if    

• (2+√5)1/3   =   a + b√5  then (2-√5)1/3=   a - b√5 

• And  hence (2+√5)1/3+ (2-√5)1/3 =  2a  is a rational  
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Q No. 3) 
A circle with centre A of radius 1cm and another circle with centre B of 
radius 4cm touch each other externally. Third circle is drawn  to 
touchthe  first two circles and one of their common external  tangent 
as shown in the figure . what is the radius of the third circle? 

Ans.3). 

 We know , The radius c of the smaller circle is given 
by  (1/√c) = (1/√a) + (1/√b) 

 Where a, b are the radii of the other two circles. 

 Given a=4; b=1 c=4/9 
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Ans.3).                  Alternate methed 
 Let the radius of the third circle 

be r then 

AC=1-r, AE=1+r,BD=4-r, 

BE=4+r,BK=3,AB=5  

By applying 

Pythagoras theorem 

 in ΔACD we get CE=2 r , 

 ED=4 r, hence AK=6r  

Again applying Pythagoras theorem in 
ΔAKB we get r= 4/9. 



Q No.4 
Given 3 non- collinear r pont A,H, G . Constuct a triangle with A 
as vertex H as orthocenter and G as centroid 

Ans 4) 
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ANS 4) 
 we know that in triangle the circumcenter(S) 
 orthocenter(H) and centroid(G) are collinear . 
 The centroid (G),trisect the line joining H and S. 
 ie HG:GS::2:1. the line is called EULERS LINE of 
 the trianglr. 
          Let us take three non- collinear points 
 A,Gand H.produce HG to S s.t GS=HG/2. 
 Draw the circle with S as center  of radius AS. 
 Join AG and produce AG to D s.tGD=AG/2. 
 produce BD to intersect the circle at C. Join AC. 
 ABC is the  required triangle.  



Q No. 5 
 In triangle ABC angle A is twice of the angle B. 
 Prove that a2=b(b+c), where a,b,c are the sides 
 opposite to the angles A,Band C respectively.  

Ans 5 

 Let angle BAC=2x ; angle  ABC=x 

 By sine rule,  sin 2x/a=sin x/b 

 or, 2sinx.cosx/a=sin x/b  or, cos  x=a/2b……… (i) 

  From Cos Rule,  cos x= ( c2 + a2 –   b2)/2ac…… (ii) 

  Solving (i) and (ii), 

  a2=b(b+c) 
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Q No.6) 
The equation  x2 +px +q=0 where p ,q are integers, has rational 
roots .Prove that the roots are integers. 

Ans 6) 

 Let α and β are the roots of the equation,then 

  α=(-p+√(p2-4q))/2  

 β = (-p-√(p2-4q))/2 , But roots are rational ,  

 p2-4q is a perfect sqaure. 

 α + β =-p and  α β =q, (α – β)2= p2-4q is an 
integer. α – β is also an integer. 

 α + β, α – β are integers 

 Hence , α , β are integer 
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Qno. 7) 
 Triangle ABC is right angled at C. B=600 AB=10 units. Let 
 P be a point chosen randomly  inside triangle ABC. 
 Extend BP to meet AC at D. What is the probability that 
 BD>5√2 

• Ans 7) Draw BE such that  

 ∟BEC=450  and ∟B=600 

 Then BC=5units ,AC=5√3units . 

 For the side BD>5√2 , P should lie in  

           triangle ABE. 

 Required Probability= ar(ΔAEB)/ar(ΔABC)  

     = (1/2)ACXBC/(1/2) AExBC 

      =  
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Qno.8) 
 Prove that the sum of the hypotenuse and the altitude 
 of the right angled triangle dropped on the hypotenuse 
 exceed the  half  perimeter of the triangle 

Ans 8) 
 In triangleABD ,  
 AD+BD>AB   ------I 
In triangleCBD 
 CD+BD >BC -------II 
 Adding I and ii 
 AC+2BD>AB+BC 
 2(AC+BD)>AB+BC+AC 
 AC+BD>(AB+BC+AC)/2 
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Q No. 9 
  How many times digit 0 comes when listing all 
 the numbers from 1to 3333 

Ans 9) 

 Here, 3333÷10 =333.3  i.e. 333 numbers ends with 
one ‘0’. Out of this, 

     3333÷100 =33.33  i.e. 33 numbers ends with one 
‘00’. Out of this, 

     3333÷1000 =3.333  i.e. 3 numbers ends with one 
‘000’.  

 Taking together workes out to  
300*1+30*2+3*3=369------------(i) 

. 
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 Further, 
 101 to 909   has  9*9 numbers of  ‘0’ 
 1001 to 1009 has 2*9 numbers of  ‘0’ 
 1101 to 1909 has 9*9 numbers of  ‘0’ 
 2001 to 2009 has 2*9 numbers of  ‘0’ 
 2101 to 2109 has 9*9 numbers of  ‘0’ 
 3001 to 3009 has 2*9 numbers of  ‘0’ 
 3101 to 3309 has 3*9 numbers of  ‘0’,  
 Put together 36*9=324 numbers of ‘0’ ---------(ii) 
  
 So total number of ‘0’s  are (i)+(ii)=324+369 
                                                          =793 



Q No.10 
 Find the remainder when x+X9+x25+x49+x81by x3-x 
Ans 10) 

 Let f(x) = x +  x9 + x25 + x49 + x81 =(x3 –x )Q(x)+ ax2+bx+c 

 Putting x=0,     0= f(0)=c 

 Putting x=1 ,    5 =f(1)= a+b 

 Putting x=-1,    5 =f(-1)=a-b 

 

 Solving, a=5;b=0;   hence        Remainder =5x 
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