Round I: Purel jectiv Marks, 2 Hour

Section | - True or False - 10 Questions, 10 Marks (1 Mark Each)
Section Il - MCQs - 10 Questions, 20 Marks (2 Marks Each)

Section Ill - Two-Digit Answers Only - 10 Questions, 30 Marks (3 Marks Each)

Section | : Each question carries 1 mark
T997aT | : Fedreh F2=ATeIT 1 9707 377

For Q.1 to 10: State whether TRUE or FALSE.
Select the box labelled T if the statement is TRUE.
Select the box labelled F if the statement is FALSE.

5ReT AT 1 o 10: e T I} o el
feoTel a1 ST seT 318 o} T fafg el sfeg fAgsr.
ool aTerr SR gehTe 318eT T F Tolfgerer sy foiast.

There exists a 3-digit number that is both a perfect square and has the property that the
sum of its digits is 12.

Teh 31 cfieT 37ehr qUT gt T 3Redcdrd 3ime, forean e adisT 12 311%.
Answer: False

Solution: The given sum of the digits of the number is divisible by 3 — hence the number
too is divisible by 3. Since the number is also a perfect square, it must be divisible by 9.
Hence, the sum of its digits should be divisible by 9, which is not the case.

The result of adding the squares of the first five positive integers is 55.
afgedT U HHAR U quiiehiear aari=l siet 55 3178
Answer: True

Solution: 12+ 22+32+42+52=1+4+4+9+16+25=55



The 100th term of the sequence
(1= () (1= (), (1= (5, (L= (), (L (o),

is (1- (iz)), where x = 199.
X

(1= (1= (5, (1= (5, (L= (55, (1= (), -
aTeT 37eh ShiAehcilel 100 d UG x = 199 EAT HATHTST (1 —(—))gaﬂ%

Answer: True

Solution: The given sequence is (1 — 4/1),(1 — 4/9),(1 — 4/25),(1 — 4/49),(1 — 4/81), ...
General term =1 - (4/(2n — 1)?)

For the 100th term, n = 100

So we get, 100th term =1 —(4/(200 — 1)) = 1 — (4/199?), where x = 199.

Subtracting the polynomial (5x% — 7) from (8x® + 7x* + 8) results in (8x* + 2x* — 1).
(8x% + 7x% + 8) magﬂamﬁ (5x% — 7) TSI she T (8x° + 2x* — 1) ?ra‘gqafﬁla?r.
Answer: False

Solution: (8x*+7x*+8)—(5x°=7)=8x*+7x*+8—5x+7 = 8x* + 2x’+ 15

The decimal representation of the fraction —- will never end, and its digits will not
7

repeat in a pattern.

3 . . .
?aaan%rmmﬂwaﬁaﬁmmwmmmﬁww
JUIR ATeId.

Answer: False

Solution: It is a rational number in the p / q form, where p and q are both integers and q
is not 0. Also, the denominator is divisible by 7, which is different from 2 and 5.
So, it will be a non-terminating (never-ending) but recurring (in a pattern) decimal.



Joining two 4 cm cubes end-to-end creates a cuboid with a surface area of 160 sq. cm.

aleT 4 YEHIET ST Tl TehAhTIT ElehTell SISeATH TR GIUT=AT mﬁﬁw 160
g AEH T 37Tq.

Answer: True

Solution: The cuboid will have 6 faces. The dimensions willbe =8, b =4, h = 4.
So, total surface area=2 (Ilb + bh +1h) =2 (32 + 16 + 32) = 2 (80) = 160 cm®.

The angle between the bisectors of two adjacent angles a and [ is 90°, provided that
a+ B =180°.

o 3TOT B T e IaTCTeAT il GeToTehi Aol ShleT 90° 31, S o + B = 180° 31&.

Answer: True

Solution: The angle between the bisectors is % (a + 3) = % (180°) = 90°

Consider eight people standing on the vertices of a regular octagon.
Then, the number of handshakes possible, given the restriction that opposite persons
do not shake hands, is always 24.

ThT AR 3rscshletrear RRRITIEER 31Ta iieh 38 3med 318 TS,
37e 31l 31T <, faeeer FRRISICER 33T 3raoT=aT caFciiell ThaARRM gEdiele H& w13
R AT HETHR, AT GIUTAT GEATGTOIAT TehUT HEAT HIAH 24 ScIehl 31

Answer: True

Solution: The total number of handshakes possible among n people, with no
restrictions, is the number of ways to choose 2 people from n = 8 people.

Hence, total handshakes = 28

In a regular octagon with 8 vertices, there are 4 pairs of opposite vertices.

These four pairs represent the handshakes that are not allowed.

(e.g., if the vertices are labelled 1 through 8, the excluded pairs are (1, 5), (2, 6), (3, 7),
and (4, 8)).

Possible Handshakes = Total Handshakes — Handshakes to Exclude =28 — 4 =24



10.

The perimeter of a rectangle does not change when its length is multiplied by two and
its width is divided by two.

JTACTET SATSICT &lefet I[0Ter 10T SETelT Eletat $TT9Tel R ATl TR seeld e

Answer: False

Solution: Let P = 2 (I + b) and P’ =2 (21 + b/2) = 4l + b. Clearly, P # P".

\n

There exists a natural number n for which the equation Sﬁ + 12" = 13
holds true.

\n

o 31eft e T 1 3T 3, s 57 + 127 = 13" ¥ geheRor @y I,

Answer: True

Solution: Put n = 4.

Then, 57 + 127* = 524 12% = 25 + 144 = 169 = 13° = 13"*




Section Il : Each question carries 2 marks

87T 11 - Tk F&TelT 2 90T 38l

For Q.11 to 20: Choose the correct option.
Ta shaATh 11 T 20: I 9T fATET.

A cafe offers three saucer choices, two cup choices and two spoon choices to serve
coffee. If each serving combination must include one of each item, determine the total
number of distinct combinations possible.

THT ST ATT ALY HIT SoATHTSY it T2l 93, et ST oy 311foT gl Ta=ara ot
3YCISET 3Rl S 37T Ueh 1€ T2 IR HOATHIST aIel UehT Yedeh TEal Teh - Ueh 9T
3MTaRYeh 3T, R ATGehIeT I SUATHTST JHET TR & ARUTAT fafaer aTe Tarerd
TSHUT T Qe

a. 9 b. 24 c. 20 d. 12

Answer: d. 12

Solution: Total no. of distinct combinations=3x2x 2

3+ T T e
34—
34
31 49 33 109
10 b. 15 ¢ 10 d. 33
109
Answer: d. =
Solution:

Start with the innermost denominator.

Step I:
110

3435

Step Il:

1 3

10~ 10

3

Step lll:
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3 33

3+ 0=
Step IV:
1 10
"33
10
Step V:
10 _ 109
3+ 33 =

A class survey found that one-fifth of the students like cricket, and one-third prefer
football. The number of students who enjoy badminton is three times the difference
between the numbers of cricket and football fans. Additionally, one student in

the class doesn't like any of these three sports, choosing reading instead.

Then, find the total number of students interested in cricket.

TehT ST HIETOTI 318 3MTcabeT 3ol T Ueh qrafer [aearedia fohehe masd anfor

Teh ST [ pedier 3asd. ssffes snasumar faeareai= g fhdhe 3o
Peslol TcATAT HEAcH o Hehred [Tue 3Te. aiicitel Tenl faeameater ot fower
YBIAhI SHIVTATE! Wb IS ATe!, AT ol arae ferasadr.

R, Tohehe Aty TH el edT THUT AT ! HEaT QAL

a. 15 b. 5 c. 3 d 6
Answer: c. 3

Solution: Let the total number of students be N.

Number of students who like cricket = N/5

Number of students who prefer football = N/3

The absolute difference =|N/5- N/3|=|(3N - 5N)/15|= 2N/15

Number of students who like badminton = 3 x difference = 3 x 2N/15 = 2N/5
One student does not like any of these sports (likes reading instead), so add 1.
Final equation: N/5+N/3 +2N/5+1=N

So, 14N/15+1=N

14N +15=15N= N=15
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Hence, the number of students who like cricket = N/5 = 15/5 = 3

Consider the accompanying image featuring a collection of equilateral triangles.
Assuming the area of the smallest triangle is 1 square unit, calculate the respective areas
for the green (G), purple (P), and yellow (Y) triangles.

(Answers are given in square units).

QSTRIST 3TTehclel hTET HESST FhIoT Gelfael 3Med. SR FaTd oTgT eI &1thas ¢ TR
Teheh 318, X @1 (G), STisTesdT (P) JATTOT faresa (v) FAehIUTir 81thad 3eTshal fehcll 31&er?
(TG 3 AR Tham AL fEelt 3ed).

- L L ] L ] -
a. G-3, P-9, Y-10 b. G-4, P-9, Y-16
C. G-3, P-6, Y-15 d. G-4, P-9, Y-12
Answer: b. G-4,P-9,Y-16
Solution:

Since all the triangles are equilateral and are drawn on an isometric dot grid

(a grid made of equilateral triangles), they are all similar. The ratio of the areas of two
similar figures are equal to the square of the ratio of their corresponding side lengths.

In this grid, the side length of any equilateral triangle can be measured by the number of



15.

16.

units (the shortest distance between adjacent dots).

Let sR be the side length of the smallest (red) triangle, and AR be its area.

We are given that AR = 1 square unit.

Triangle Side Length (s) Ratio of Sides (s/sR) Area (A =1 x (Ratio)"2)
Red (R) 1 unit 1 1
Green (G) 2 units 2 1x2/2=4
Purple (P) 3 units 3 1x3/2=9
Yellow (Y) 4 units 4 1x472=16

If the fourth power of 27 is 531441, what is the square root of 53.14417

SR 27 =4 <t ardTe fhAd 531441 318, AX 53.1441 I7 HEAD F91HS ol 31¥eT?

a. 2.7 b. 72.9
Answer: d. 7.29

Solution: 274 =3%= (36)2 =531441
So, the square root of 531441 =3°=729
So, the square root of 53.1441 =7.29

243° (3

(971)(311 + 1)

2n+1)

Answer: a. 1

Solution:

(243%) Eam) i ((35):) (3")® ) (37

_
@E") ((32)n)(3")(3) ()6

C. 7.029
C 9

=1

d. 7.29



17.

18.

19.

What should be added to x? - 2x - 11 so that the new polynomial is equal to the
product of (x + 3) and (x - 5)?

x2-2x-11 ?:Iqut-lchd EGIRGEEGRGEIEMIRGES a'g'qa"r (x + 3) 37777 (x — 5)
LT I[UTThRIScTehT 318 eT?

a. 3 b. -3 c. 4 d. -4

Answer: d. -4

Solution:
We have (x + 3) (x—5) = x* - 2x - 15.
So, (- 4) should be added to the given polynomial x* - 2x - 11 to obtain x* - 2x - 15.

How many digits does the product 49 X 58 have?

4”x 5° AT IOTHRT I €T Tohell 3ehT Heeam 31me?
a. 6 b. 8 C. 10 d. 12
Answer: d. 12

Solution: 4 x 5° = 2°x 5" = 2"x 2°x 5° = 2°x 2 x 5)° = 2"°x 10°

As 2= 1024, 2"°x 10° = 102400000000
Hence, there are 12 digits in all.

Consider the following algebraic expressions:

l. nin+1)+1 Il. nn+2)+1

M. nn+1)(n+2)(n+3)+1 IV. nNin+1)(n+2)(n+3)(n+4)+1

For which of these expressions is the value always a perfect square for each

positive integer n?

Scdeh qUTTeh HEAT n AT adTel YehT shioTea dfSien Wil 7o § sig#ira qut et Hear 3rder?

a. Both land Il b. Only Il
| 3T7OT |1 ek |1
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C. Both Il and Il d.
1 3foT 11

Answer: c. Bothlland Il

Solution:
l. Putn=1.Then,n(n+1)+1=3
1. nin+2)+1=n*+2n+1=(n+1)>
M. nin+1)(n+2)(n+3)+1
=(n*+3n)(n*+3n+2)+1
Letn’+3n=p
Then lll becomesp (p+2)+1
=p’+2p+1=(p+1)>

IV. Putn=2.
Then,n(n+1)(n+2)(n+3)(n+4)+1
=(2x3x4x5x6)+1 =721

All of them
g el

Not a perfect square
Always a perfect square for all n

Always a perfect square for all p,
and hence, for all n.

Not a perfect square

Vishnu makes a 5% profit by selling a bike for ¥ 10,500.

Determine the percentage profit or loss he would incur if he reduced the selling price

to ¥9,000.

TISUTIT Teh S1$eh 10,500 97T faeheaTHaS 5% =TT ST,
SR T fashT fohard et et 9000 TU oY, X ATSIT BIUTIRT AT fohdT dleT

ot Tareh 31 al?

a. Gain of 1% b.
1% BT

C. Loss of 15% d.
15% drer

Answer: b. Loss of 10%

Solution: Given that SP =¥ 10500 and P = 5%.

Loss of 10%
10% drer

No gain, no loss

ol TPT, oIl dICT



CcP SP
100 105
? 10500

CP = (100 x 10500)/105 = % 10000
Now, new SP = % 9000
As SP < CP, there is loss = 10000 — 9000 = % 1,000
Loss% = (Loss / CP) x 100
= (1000 / 10000) x 100

=10




Section Ill : Each question carries 3 marks

feTaT 111 : T FR=ATIT 3 707 31TE .

For Q.21 to 30: Write the correct two-digit natural number as an answer for each question.

UIReT $hHTeh 21 30: 3T FEULST A9 alel 37hl sidTaen H&aT fergr.

21. A quantity of hay lasts a single horse for 8 weeks. That same amount of hay feeds 3
goats

for 12 weeks. How many days will it take 2 horses and 5 goats, working together,

to eat all the hay?

Tehl ST Side ITdd 8 3TSds IXd, dded ITdd 3 Aedl=T 12 1SS .
A} 2 913 31O 5 ASITAT ThTITI0T dded ITad WUATHTS! TohlT fgad amarditer?

Answer: 18
Solution:

The fraction of haystack consumed in 1 week by 1 horse = 1/8.

The fraction of haystack consumed in 1 week by 1 goat=1/3 x 1/12 = 1/36.

The fraction of the haystack consumed in 1 week by 2 horses and 5 goats together
=2x1/8+5x%x1/36=1/4+5/36=14/36=7/18.

The fraction of the haystack consumed in 1 day by 2 horses and 5 goats together
=1/7x7/18=1/18.

Hence, the haystack will be completely consumed by the 2 horses and 5 goats together
in 18 days.

22. A dog weighs 12 kg plus a quarter of its own weight.
If a cat weighs 7/8 of the dog's weight, how much does the cat weigh in kilograms?

TehT AT TehUT doTed cATedT T TN TolATed] Teh TJATRITIETT 12 fehellalHeT STTecT 31Te.

SR UehT AT Tofel E3T FH5ATT TSAATeT 7/8 3, TR AT Tofet fohely fohellalat 3rd¥er?

Answer: 14



23.

24.

Solution:

Let D be the weight of the dog in kgs.
Giventhat: D=12+D/4
D-D/4=12
3D/4 =12
3D =48
D=16
So, the dog weighs 16 kg.

Now, let C be the weight of the cat in kgs.
Giventhat: C=7D/8

C=(7x16)/8

C=7x2

C=14
So, the cat weighs 14 kg.

If 49 < n? < 169, how many integer values can n take?
S 49 < n? < 169 314e, o n ol quiieh Hod &3 Aehel?
Answer: 10

Solution:

Taking the square root, we get: 7< |n| <13

So, |n| =8,9,10,11, 12

That is, n = £8, £9, +10, 11, +12

Thus, 5 positive values + 5 negative values = 10 integer values.

Answer: 12
Solution:

Left bracket = (-27)*1/3 =-3
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26.

Right bracket = 6471/3 =4
So,-3x4=-12

Finally, its absolute value is 12.

How many years are required for a principal amount to reach six times its value at a
simple annual interest rate of 12.5%?

TRl ThAT €. IT. €. 2. 12.5 0ot I AT TET Ue goad fordr a¥f amerciier?

Answer: 40

Solution: Suppose P = 100; then A = 600.
So,|=A—-P=600-100 =500

| = PNR/100

500=100x Nx12.5/100=N x12.5

So, N =500/12.5 = 5000/125 =40

At a major event, 60 total prizes were awarded to men, women, and children.
The total prize money for men, women, and children was in the ratioof 5:4: 3,
respectively. However, the value of the individual prizes followed a different ratio:
Man's prize : Woman's prize : Child's prize=3:2: 1.

How many men won a prize?

TehT AISAT HANHT G2, AT, 30T Hel EATeATT [HogeT ThoT 60 S&TE 0T 3HTel.
&, AT 0T HATATEIT TehoT S&NETeAT Thad UM 3eTshal 5 2 4 : 3 31 gidt 37T
Y, AT 0T AT dATFAH Tl AT ThA UM 3HeJshdd 3 : 2 : 1 A G,
X T fehelt TuTT SafIe fATel ot Tear |

Answer: 15
Solution:

The number of winners (N) for each group is determined by the total prize money (T)
they received divided by the individual prize value (V) of their award:

N=T/V
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We are given two ratios:

Total Prize Money Ratio (T) = Men : Women : Children=5:4:3
Individual Prize Value Ratio (V) = Men : Women : Children=3:2:1

Hence,
Ratio of Winners = (T Men /V Men) : (T Women /V Women) : (T Children / V Children)
=(5/3) : (4/2) : (3/1)
=(5/3):2:3
=5:6:9 After multiplying by 3 throughout
This means for every 5 men, there are 6 women and 9 children who won a prize.

But5+ 6+ 9 =20 parts
We know that 60 prizes are given, which is 3 times 20.
Hence, the number of men who won the prize =5x3 =15

Sameera is travelling from Pune to Lonavala to attend a 4-Day Yoga Workshop.
The distance between Pune and Lonavala is 70 km.
Sameera's journey involved two parts:

. Pune to Lonavala: She drove at an average speed of 35 km/h.

Lonavala to Pune: The return journey took her 90 minutes.

What was Sameera's average speed for the entire round trip in km/h?

T 4 TEadi 1T RIS STUATHTS HHRTA ot o S0TEeT 87 70 fohadt =
AT hel.
THRTTIAT AT JATAT GleT AgcdTd HET 378 d, of WTeleTIHTOT

. YOI T 0T Fard et TR 35 et/ ar Jamay sher.

SANUTEEST o YOI AT TRclTear YarararéT forerr 90 fAfae amrel.
X, AT HYOT AATAT T STATATAT TATHTHTST Telell SlTaTeTell ALY 34T (fehal/cre) fehelt 3rrer?

Answer: 40
Solution: Average Speed = Total Distance/ Total Time

Total Distance = 2 x 70 = 140 km
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Total Time = Pune to Lonavala Time (T) + Lonavala to Pune Time (t)

T = Distance/ Speed =70 / 35 = 2 hours
t =90 min = 1.5 hours

Total Time =T+t = 3.5 hours

Average Speed = 140/ 3.5 = 40 km/hr

In a circular arrangement of ten people, the age of each person is unknown.
Each individual states the sum of the ages of their two adjacent neighbours.

The ten sums, in clockwise sequence, are:
20 22 24 26 28 30 32 34 36 38

Determine the age of the person who reported the sum of 26.

GeT T 3l RIT0T bt S 3. TcAhId a3 fohclT 3118, & PV ATGIT oITeT.
Tcdeh STUT T AT, AR AT AT &l TR AT gAY S ToT J1aTa.
TSATSTTAT HICITAT [GATHTOY (clockwise) STeIcel 31T, T GaT ST 3720 31Te4T:
20 22 24 26 28 30 32 34 36 38

TR ST ATUTATAT AST=ATTAT JATAT SToT 26 ATell, AT T d:d a3 fohdll 31T el?

Answer: 18

Solution:

a,, a,, as, a4, ...a;5be the ages of the persons at the positions clockwise.

The age of the person who answered 26 is a,.

Sum of the answers given by the persons sitting at odd positions are

(a0t @) +(ay+ay.(a+ag) + (ag+ag) + (ag +a,0) =2 (a,+a, +ag+ag+ay)
=20+24+28+32+36
=140

So, (a,+a, +ag+ag+ay,) =70
Hence, a,= 70— ((a;o+ a,) + (ag+ag)) =70-20-32=18
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30.

If p, g and r are distinct prime numbers such that p < 20, g < 20 and r < 20, satisfying the
relation p®+ g*= r’, then what is the largest possible value of (p + q + r)?

SR p, q ATOT r A7 3720 ATt 31Ta3TeT T&AT 3ed 1 p < 20, q < 20 31O r < 20, 7O
AT HEE p2+ ¢ = 1 37AT 3T, X (p + g + r) D FaTd A e fhara foncdt 3rder?

Answer: 18

Solution: Considerp=2,g=2,r=2.Asr>2,ris an odd prime.
So, one prime among p and g is 2.
Then,p+q+rismaximumifp=2,q=11,r=5.

So, the answer is 18.

In the following figure, find the measure ZBGC in degrees if:

e /BAC= 20°, ZAED=50°and £CBF = 90°
e Segments DE and FG are parallel to each other.
® Segments EF, FG and BG are equal to each other.

e oo 3MehcliAEd £ BGC o ATY Tohcll 311 378 & AT, SX:

e /BAC= 20°, ZAED= 50° and ZCBF = 90°
e YTWE DE AU FG & TshHRIAT GHTA 3R d.
e NTWS EF, FG 30T BG § AT oIie 3718 d.

Answer: a0
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