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1.

(i) Find the total number of digits in the number 1234 .... 2021 2022 2023.

Solution: Number of digits' is counted as follows:

No. of single digit numbers written are {1, 2, ...., 9} 9

No. of 2-digit numbers written are {10, 11, ...., 99 } 90

No. of 3 digit numbers written are {100,101, .... , 999} 900

No. of 4 digit numbers written are {1000, 1001, ..., 2022,2023} 1024

Total No. of digits in the given number =9x1+90x 2+ 900 X 3+ 1024 x 4
=9+ 180 + 2700+ 4096
= 6985.

(if) Find the sum of all the numbers representing the dates of the 12 months
from January to December 2024.

Solution: There are 7 months with 31 days.

4 months with 30 days and 1 month with 29 days.

Sum of all the dates = (1 + 2 +...+ 31) X7 + (1 + 2 +....+ 30)x4 + (1+2+.... +29)
= 3472+1860+435 = 5767

2. ABC is an equilateral triangle. The pair of points (K,L) (M,N) and (O,P)
divide the sides AB,BC and CA respectively into three equal parts. The lines
through (K,P),(L,M) and (N,O) enclose the triangle DEF as shown in the figure.
Prove that the triangle DEFis equilateral.

A
-
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Solution: ABC is Equilateral tria.ﬂgle.
AK =KL=LB=BM=MN=NC=CO=0P=AP

In AAKP
ZA =60°

and AK = AP

180 - 60

ELAKP = /APK = 2

= 60°

Similarly ABLM and CNO are equilateral triangles.

LBLM = £BML=60°=ZCNO = £CON
In AFKL,ZFKL LAKP (vertically opp angle)
. 4= 60°
LZFLK =" /LBLM = 60° |
(Vertically ~opposite angles )

R FL = 60° .
. Similarly in ADMN
LMDN = 180°—-ZDMN — LDNM
180° — ZBML — ZCNO
= 180° — 60° — 60° = 60°
LOEP = 60°

+ ADEF has all its angles equal to 60°. . ADFEF is
equilateral. :

3. Inside a square of area 36 cm?, there are shaded regions as shown. The ratio
of the shaded area to the unshaded area is 3 : 1. What is the value ofa+ b + c +
d where a, b, c, d are the lengths of the bases of the shaded regions ? Further, if
three of a, b, ¢, d are equal integers and one different, then find them.
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Sol.

Ii

1

Shaded area = — ><6><a+l><6>¢b+1 ><far»~<~::+1 x6xd
2 2 2 2

at+b+c+d)
So unshadedarea=36—-3(a+b+c+d)
AT.Q.

a+b+c+d)y _ 3
36-3(arb+c+d) 1
{atb+c+d)=36-3(a+b+c+d)
4(a+b+c+d)=36.
— atb+c+d=9
Ifa=b=c=1then d =6 (not possible}
Ifa=b=c=2thend=3 (possible}
so equal three integers are 2 and different is 3.
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4.

A, M, T, | represent different non-zero digits, It is given that

A+M+T+1-11
A+M+1-10
A+M-|

Further in the following addition only one digit is given.

AMTIAMTI
AMTIAMT
AMTIAM
AMTIA
AMTI

AMT

AM

A

****5***

Fill up the stars writing proper reasons.

Sol.
A+M+T+1=11.()
A+M+1=10..(ii)
A+ M =1 (i)

from equation (i) and (ii) T =1
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from equation (2) and (3) 1 =5

A+M=5

The first row given addition as = 22

The next row will come by adding [T+ M+A+1+T+M+A+2]=19

Thethirdrow=[+M+A+1+T+M+ A] =17

Thedthrow=[I+A+I1+T+M+A]=13+A=15andA=2andM =3
.. The sum is 35725792

5. There are 4 girls and 2 boys of different ages. The eldest is 10 years old while
the youngest is 4 years old. The older of the boys is 4 years older than the
youngest of the girls. The oldest of the girls is 4 years older than the youngest of
the boys. What is the age of the oldest of the boys?

Sol.

Solution: Let the ages of the girls be g, 9., 93, 94 and the ages of the boys b,
,0,. We can assume that g; < g, < gz < g, and b; < b,. If the eldest is a boy, then
b, =10and g; = 10 - 4 = 6. The youngest must be a boy and thus b, = 4. The
oldest of the girls is 4 years older than the youngest of the boys. Hence g,= 8.
But then g; =6, g, = 8 and gi < g2 < #3 < P4 is not possible since there is only
one number between 6 and 8. Consequently, the eldest must be a girl and g, =
10. This implies that b; = 6 and thus the youngest must be a girl aged 4 years.
Thus the age of the older boy is 8 years.

6.(i) Two numbers are respectively 20% and 50% more than a third number.

What percentage is the first of the second?

i) Three vessels of sizes 3 litres, 4 litres and 5 liters contain mixture of water
and milk in the ratio 2:3, 3:7 and 4:11 respectively. The contents of all the three
vessels are poured into a single vessel. What is the ratio of water to milk in the

resultant mixture?
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Sol.

(a) Let a,b be the two numbers and the third number

20

6

be X. Given that a = X + —X = -X and b =

50

X+ —X

100
a

we get — =

b

o e |

100
gX . Dividing the above two equations,

5

. So the first is 80% of the second.

(b) The actual volume of water and milk in the 3 vessels

are:

Water | Milk
6 9
1st \{essel £ 3
2nd Vessel | 1 -
3rd Vessel %% ?—‘;’

Thus the ratio of the water to milk when the contents of

the vessels are poured into a single vessel is

56 14
~ 124 31

6 12 20
g T Jo

9 4 28 55
st T 15

- The ratio of water to milk in the resultant mixture is’

14 :31.




