KV JMO 2003 Solutions

Q.1.(a)
The digits in ascending order are = 2789


The digits is decending order are = 9872


( their difference = 9872 – 2789

= 7083

(b)
Speed = 12 km/h
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( He travels 200 m per minute.

(c)
The square root of 35 x 65 x 91


=
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=
5 x 7 x 13 = 455

(d)
Let, the number = x


( 15% of x = 81

(
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=
540

( The req. number = 540 .

(e)
Difference between 9:45 A.M. and 12:58 P.M.


12 : 58 PM


-9 : 45 AM

3h 13 min

( Difference = 3h 13 min


=
 3 x 60 + 13


=
180 + 13


=
193 min.

Q2.(a)
203203


=
7 x 7 x 11 x 13 x 29


=
72 x 11 x 13 x 29

( largest prime factor of 203203 = 29 

(b) To find the last two digits of (2003)2003

2003  ( 3 (mod 100)

(
20032  ( 9 (mod 100)

(
20034  ( 81 (mod 100)



( -19 (mod 100)



(i)

(
20038  ( (-19) (-19) (mod 100)



( 361 (mod 100)

( -39 (mod 100)

(
200316  ( (-39) (-39) (mod 100)

( 1321 (mod 100)

( 21 (mod 100)



(ii)


Multiplying (i) and (ii),

200320 ( (-19) (21) (mod 100)

( -299 (mod 100)

( 1 (mod 100)

( 200320 
( 1 (mod 100)

( 20032000
( 1 (mod 100)

( (2003)2000 x (2003)3 ( 1 x 3 x 3 x 3 (mod 100)

( (2003)2003 ( 27 (mod 100)

( The tens and units digits of (2003)2003 are 2 and 7.

Q.3
(a)
The numbers are :


33 x 1 3 = 27 > 1


33 x 2 3 = 216 > 1


33 x 3 3 


33 x 4 3 


:   x  :


:   x  :


33 x 31 3


33 x 32 3


33 x 33 3 = 970309 < 1000009


33 x 34 3 = 1061208 > 1000009

( There are 33 numbers satisfying the given condition.

3. (b)

(ii)
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= 103 – 3 x 10

= 1000 – 30

= 970

(
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Q3.
(b)
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(i)
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Q4. (a)
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4. (b)

x81 + x49 + x25 + x9 + x

= x (x80 + x48 + x24 + x8 + 1)

 And x3 –x

= x(x2-1)

Dividing = x80 + x48 + x24 + x8 + 1 by x2-1, we get,

Quotient = X78 + x76 + ……. + x48 + 2x46 + 2x44 + ….. + 2x24 + 3x22 + 3x20 + …….+ 3x8 + 4x6 + 4x4 + 4x2 + 4

Divisor = x2 – 1

Then, remainder = 5

Q5. (a)

[image: image37.jpg]



ar (OABC) = 
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( ar (region a) = 
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5. (b)

	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	


Bringing down all the shaded portions in one line, we have,

	¼
	
	
	
	
	

	¼
	
	
	
	
	

	¼
	
	
	
	
	

	¼
	
	
	
	
	


The shaded portion covers exactly ¼ th of the total area.

( ¼ th portion of the figure is shaded.

Q6.
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So, it is clear from the above figure that, the regular hexagon is divided into 12 equilateral congruent triangles and 12 other triangles of which when two are taken they form one triangle of area equal to one triangle of inner hexagon.
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The shaded region covers 6 triangles.
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 The whole hexagon covers 
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 Fraction of the shaded area 6/18th of the hexagon

= 1/3rd of the bigger hexagon 

Q7.
Insufficient Information given 



solution not possible

Q8.
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(i)
Cubes with 3 faces painted.

No. of cubes with 3 faces painted = 8

(ii)
Cubes with 2 faces painted.

No. of cubes with 2 faces painted = 24

(iii)
Cubes with 1 face painted.

No. of cubes with 1 face painted = 24

(iv)
Cubes with no face painted.

No. of cubes with no faces painted = 8

Q9.
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In UQW,

UQ = 2

QW = 1

( UQW = 60o
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Hence, UWQ must be right triangle, with  ( QWU=90o
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Similarly,

In PUY,

PU = 1

PY = 2

( UPY = 60o
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 PUY must be right triangle, with  ( PUY=90o
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 ar (PUY) = 
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Also, 

ar (XYR) = 
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ar (C) = 
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ar  (UWXY) = ar (ABC)- 
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ar  (UWXY) = 
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 sq.units

Q10.
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Let, PV 
= QW = RX = SY = TX



= SW = RV = QU = x

and PU = TY = y


[image: image98.wmf]\

 In case of route P Q R S T Y X W V U,

Total Distance = PQ + QR + RS + ST + TY + YX + XW + WV + VU

=
20 + 20 + 20 + 20 + y + 20 + 20 + 20 + 20

=
160 + y

In case of route P U Q V R W S X T Y,

Total Distance = PU + UQ + QV +  VR + RW + WS + SX + XT + TY

=
y + x + y + x + y + x + y + x + y

= 
4x + 5y

given,


160 + y = 4x + 5y

(
160 = 4x + 4y

(
x + y = 40



(i)

Considering PUV

      P




y



x




     U


             V

By Pythagoras theorem,

x2-y2 = 202
(
(x+y) (x-y) = 400

(
x + y = 
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x + y = 10 from (i)]

( x – y = 10


(ii)

x + y = 40

x – y = 10

        -     +
-


2y = 30

( y = 15

Total distance 
= 160 + y



= 160 + 15


= 175 m 
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