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RASHTRIYA INDIAN MILITARY COLLEGE, DEHRADUN
ENTRANCE EXAMINATION - DEC 2023
SUBJECT: MATHEMATICS

TIME: 1Hr 30 Mins MM: 200
Instructions:
few
il Attempt all 20 questions. Write your answers separately on the answer sheet provided at the exam
centre/ Tt 20 TT FT T HL| TN g I ST FATE ST ATt I TIRAHT T S ITL FATM ¥ [erd|
2% Part ‘A’ contains 10 questions and each question in this part carries ‘Eight marks’.
ART ' & 10 T & A% 6 AT | T % '$/0S 3% F7 5l
3: Part ‘B’ contains 10 questions and each question in this part carries ‘“Twelve marks’.
ART @ H 10 T & 3 39 907 § T T3 '9E %' F7 g
4. Use of calculator is prohibited. Complete written justification is required for each question. Marks will

be awarded for correct steps to reach the solution. Answers without justification will not have any

credit. / HeTHeraT T AT ARG g1 T 957 % forg oof i shferer sraress 81 &9 e 9 9g= & oy
TS FEH IS UL 3 T ST fae siferer 3 S &1 #2537 q5l <31 ST

Take the value of i as 2—72/ T[Eh-f'q'l_rfg il

Use blue / black ball pen to answer the questions/qﬁ%wﬁ%ﬁlﬁﬁﬁ/ﬂﬁWﬁ?ﬁ?rwqﬁl

7e The question paper can be retained by the candidates post examination. / ITHIEETT ILTET a7 T 9
FUA ITH TG Thd
PART A (10 X 8 = 80 MARKS)
4 _ 1abllE _ 222221 __ 333331 o :
Q.1 Compare the fr:illc'lcll(;zls x= FEEEEn , Y= 222225 = == and arrange them in ascending order./
Eﬁi wlx= 111111’ VT 222223’ 27T 333334 sﬁ'{a'% é AR AL

Q.2 Which of the following rational numbers are terminating in their decimal notation and which are not.
For the numbers that have terminating decimals, express the number as a terminating decimal. Paffeada
T TRAT ST ATF OHAT AT § FATH &7 Ter & M A "l Agh 39 areet g A e g €
FYTHA, HEAT T §d FAHAT & €7 H 24|
73248 426 123456
@) = O O —

Q.3  Two different numbers x and y (not necessarily integers) satisfy x2 — 2000x = y? — 2000y . Find the
sum of x and y. / 21 T3l g&aTt x 3¢ y (&L AT foF quiter &) 12 — 2000x = y? — 2000y 7 1A T 747
g1 x 3T y &1 TN T AT &, , :
Q.4 A family consists of four persons. If Masha’s scholarship is doubled, the total income of the family will
increase by 5%; if, instead, Mother’s salary is doubled, the family’s income will become 15% greater; and if Father’s
salary is doubled, the family’s income will grow by 25%. By what percent will the family’s income grow if Grandpa’s

pension is doubled./ T TfER & I ARG 21T &1 AT AT9T At FAGRT IREAT F & G, 7 TRAT AT F AT 5% T8
ST, AR, =6 G, At 7 A SNAT HE (23T S, 7 9T Bt A 15% AfEe g St $i 7t fOar F S|
FT & ST, O IRAR AT AT 25% FE T Tfe Trarl #T T TRFAT HT &1 ST a7 IRAR it 9 B gfded 9
STEAT?

Q.5 Refer to the figure below. (Figure 1). Triangle ABC has an incircle with center at F and touching the triangle
at E, G and D. (a) Given that £ FAG = 20 Degrees, £ FCG = 30 Degrees. Find all the angles A, B and C of the triangle

ABC. (b) Given that AC=12, AB=10, and BC=8, Find the length of BE and BD./ % == %1 &=+ & (3157 1)1 B
ABC & UF a9 & S %g F & ik B #7E, G X D 9= ©9¢f #2ar 21 (2) f&ar @ g & £ FAG = 20 fe9f, £ FCG =
30 T3 Fregst ABC ¥ @+t #0107 A, B &= ¢ 5@ fifSrw (&) 7 F@w g fF AC=12, AB=10, ¥ BC=8, BE X BD #I
CEIEEINES]

Figure 1: Problem 5: Geometry
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Q.6 Refer to the figure below. (Figure 2). The side CB is the diameter of the circle. Given that CE=3, BE=7,
and DE L BC. Find CD, DE and DB. / % = &7 dwas i1 (= 2)1 o1 CB 31 &7 =41 g1 = maw & f& CE=3,
BE=7, 3fiX DE 1 BCI CD, DE 3% DB ®@isil

NS e
\(»/ e

Figure 2: Problem 6: Geometry

0,7 Given that 56a = 65b where a and b are natural numbers, prove that a + b is composite. {Hint: Consider
the equation 3p = 2q. Notice that in this equation p has to be a multiple of 2 and q has to be the same multiple
of 3, i.e, p = 2k and q = 3k for some k.}/ 9 3@d §T f& 56a = 65b &l a 3% b I T&ATT &, ATfaq #< fFa +
b HIH gl {Heha: THIFT 3p = 2q TR =R 1 A & o =8 FHewwor & p 7 2 67 O g7 AR A q 3 F
HHTA [0S AT ATRY, I, T k% T p = 2k i q = 3k g7 AR}

Q.8 Brothers Prem and Vishwa decided to make a funny video and post it on the Internet.First, they filmed
how each of them walked from home to school - Vishwa walked for 8 minutes, and Prem walked for 5 minutes.
Then they came home and sat down at the computer to edit the video: they simultaneously launched Vishwa’s
video from the beginning and Prem’s video from the end (in the opposite direction); at the moment when in
both videos the brothers were at the same point on the path, they merged Prem’s video with Vishwa’s. The
result was a video in which Vishwa’s walks from home to school, and then at some point suddenly turns into

Prem and walks home backwards. How long was the edited funny video in minutes?/ STz} 39 3fi% O 7 U=
HSETX ARAT FAT X 3] T UK TIES FL T HEaT ChAT| Ta9 Uget, Sraid (hed aqTs % S8 ¥ TF 9 q
THA T H9 FA - [T 8 Fete F 74, i 37 5 e 9% wam 67 3 =97 oy si7 it qufea w2 F g s
U 9 T Irgid T AT AT F o &1 =47 o7 ofq & 39 1 AifRgy sty G (Rada Rar #); 39 a9 59
et AR & wr wEq W ww & g w2 %, IR 39 F ARA v fea ¥ ary e R afomy s Ay o
e 3o = & 5 7% T3 wrar g, $fi% 5w G fig 1= s 39 & a9 sirar 2 o7 s R q7 @ Y A7
FAAT 5| el | gurfad werar i Ba a9 &7 9m

L Q9 Natasha can prepare Greek and Ceasar salad. Vanya can prepare Greek and Russian salad. Sasha can
prepare Caesar and Russian salad. Write down the names of girls in a row and the names of dishes in next row.
Join the girls with the dishes they can cook with lines. Now assign dishes to each girl such that each cooks a dish
she knows and all dishes are different. How many solutions does the problem have?/ FaT9T 1% fi¥ T T
AT FT FHAT g1 AT FioF ST THT FATT AT T ThelT &1 T HIW AT T o178 T4 FT qHAT 21 TF G5 &
TEfHAT % AT ST et Uik & Sl % AT ord| At F 9T S st 5 A7 = oreg F GRedt % a1 o
HEHAT | ST TAH ASh! H AT 39 YA AT FL [ TeqT ASh! Ueh UAT Fo THT 57 T2 a7 25 3 q47
ST AAM-SAT gl | HHEAT & foha e THTLTT 872

Q.10 Harold made a plum pie to take ¢n a picnic. He was able to eat only% of the pie, and he left the rest for

his friends. A moose came by and ate § of what Harold left behind. After that, a porcupine ateiof what the

moose left behind. How much of the original pie still remained after the porcupine left? / gl 7 fisH® 9%
ST % [T W qTE aATE) a8 9T A7 Hae 1/4 | & @7 G S aTht 69 9 4t % e g R uw gh
AT A g A ST & BIST AT IAHT 1/3 9T @7 o 2m1 395 978, T8 S g @ier o7 Seshr 1/3 fReqn arat 3 &r
feram| el % o1 S % g o g 9rE 7 e Fer a= gar an

PART B (10 x 12 = 120 MARKS)

Q11 Is4® + 6° + 32% 3 prime number. (Hint: note that (a + b)? = a? + 2ab + b2). And, Is 2010 — 17343
prime?/ FT 4° + 610 + 320 U AT TEAT 7 (Hhd: &4 & % (a + b)? = a? + 2ab + b?2)| 3T, 4T 20100 —
173* T AT &2

Q.12 Ananya calls a date beautiful if all 6 digits of its record are different. For example,04/19/23 is a

beautiful date, but 02/19/23 and 06/01/23 are not./ FAAT [T T HI GaHIT a9 el & ST ST [Lh(S H qHT

6 37 S-S &1 IITELW & forT, 04/19/23 TF Gagd q<IE g, A 02/19/23 < 06/01/23 & &1 (PTO)
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(@  How many beautiful dates will there be in April 2023? / %= 2023 # faha+t GaeRa aE giF1?
(b) How many beautiful dates are there in 2023? / 2023 & fa=t GagId e 8?2

Q.13 Vasant solved problems for 15 days - at least one every day. Every day (except the first), if the weather
was cloudy, he solved one more problem than the previous day,and if it was sunny, he solved one less problem.
In the first 9 days, Vasant solved 13 problems. / a5d = 15 3T a% aweaTd gt #i - g€ 27 37 & 9 w1l BN EL
(&1 T BIEh), IFe AIEH aTae AT A1, q¥ S (zer i it qorm & U il area g 1, o7 3t o off, ar
S UF FH GEET g 01| Ug 9 foT & a6a ¥ 13 wweany gt |

(@ What was the weather like on the 10th day? How many problems did he solve that day? /
109 foe AT\w F47 9n? 39 &7 3| et queand g 2
(b) What is the greatest number of problems Vasant could solve on the 15th day? / 153 &7 a9q
BT &1 1 ST Fahel ATeAT SHEATA ht STErehay §dT 7 27

Q.14 Isosceles triangle ABC (AB = BC) and square AKLM are located as shown in the figure below. Point S on
AB is such that AS = SL. Find the value of 2 SLB. (Hint: Draw construction line KS and analyse the triangles KSL

and KSA for congruency and consequence) / = # fa@my srqame #fgaTg st ABC (AB = BC) & & AKLM
f®rq g1 AB R g S 30 T & f% AS = SL &1 £ SLB &7 |1 sT1q HSrQ) (6 Fior Y& KS a7 s aafreear
ST o & forg Breger KSL & KSA 7 fagwr #7)

Figure 3: Geometryl
Q15 Two congruent triangles are located inside a square, as shown in the figure below. Find their angles /

FatEw e TF av & siew fua 2 8, star e & R w@ 81 59% #1059 i

Figure 4: Geometry2
Q16 Two sums are written on the board:/ < % &1 I forE &

(@) 1422+ 333 + 4444 + 55555 + 666666 + 7777777 + 88888888 + 999999999

(b) 9+ 98 + 987 + 9876 + 98765 + 987654 + 9876543 + 98765432 + 987654321

Determine which one is greater (or they are equal). (Hint: Write the two sums neatly as you would
while adding them by brute force)/ R&iRa w¥ & 17 a7 927 & (A7 T a6 2) | (Hha: ST T ATH-
1% ford ST o o 37 aeryd s ST=d a0 i)

Q17 Linda wrote down the name of her home town and all its cyclical shifts (shifts of letters in a loop),
stacking them up. Here is what she obtained: / f=T 7 19+ I[g 79X 7 717 A< 37 a9t T Taama (TH T &
ST T qATE) HT TF AT TEA gU foraT| Tgt 6 #4 wre e (PTO)

PODUNK

KPODUN

NKPODU

UNKPOD

DUNKPO

ODUNKP
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She then ordered these lines alphabetically to make another table: / f¥ S8 T < qifersHt T & o 3T
GRRAT T AU § FHES AT

DUNKPO

KPODUN

NKPODU

ODUNKP

PODUNK

UNKPOD

Reading out the last column, she got ONUPKD. Igor did the same with the name of his home town and
got the”word” MTTLARAEKIS. Find the name of Igor’s town, if the name begins with the letter S. / EICRCI R
TE T 37 ONUPKD e ¥ 7 ST g 797 T4 o & <1 LA £t T ST 39 "ere". MTTLARAEKIS =TI
I AT T STET T O ardT @, 47 T F gL H AT @it

Q.18 A game board consists of 64 squares that alternate in color between black and white.The figure below
shows square P in the bottom row and square Q in the top row. A marker is placed at P. A step consists of
moving the marker onto one of the adjoining white squares in the row above. How many 7-step paths are there

from P to Q? (The figure below shows a sample path.)/ TF 9 9IS ¥ 64 ﬁ@%%’ﬁmﬁ”{ﬂﬁﬁﬂ%@?
Fertenss Ay &1 i Ry g Ry & el 9t § o pooiiw o dfts # =5 Q T T ) T AL & P9 @
T Bl @Wﬁnﬁﬁwﬁﬁﬁmmﬁﬁﬁwwéwsﬁa@ P & Q % fohae 7-9<olia oF
SAGEREEE GIRERRECINIE

Figure 5: Combinatorics 1

Q.19 The spider wove a web, and all 12 of its knots caught a Fly or a mosquito. In this case, each insect turned
out to be connected by a piece of web to exactly two mosquitoes. Draw an example of how this could be (by
writing the letters F for a fly and M for a mosquito inside the knots). Redraw the figure given below in your
answer script and mention ‘F’ or ‘M’ in the white circle (knot) as suitable. / HRST 7 Teh ST A1 i TEehT aHT
12 Tt & UF HHET AT A= HE TAT| 3H AAA b, e e A% &1 A=) A STl o T s & ST gal (el T
9 2T ThAT § 3T Toh &g TTT (WTT3T 3 siex HeEt % forg F 3T #9ex % g M T for@shy) | FIAT 3T
T # A= Ry T st 1 SramT AT SR qhE A (7Ts) § I P AT M ' T Ieord e

)
Figure 6: Spider Web

Q.20 A knight always speaks the truth. A liar always lies. Two knights and two liars are gathered together.
Could any of them say the following phrases. / T® QW FHAT 99 TreAaT 8. ST F Ted FS Aredr gl ’&
o[ 90 31 5 U AT T §U &1 AT I & HIE FIATAGT ATF FE THA &7

(@) “All of us are knights” /"&H THT AR 3"

(b)  “There is exactly one knight amongst you”. / "T#T< & faeger us & AR 2l

(© “Amongst you, there are more knights than liars” / TR A1 5 FrAETel o FATAT LA X oh

If anyone could, then indicate everyone who could and explain why he could say that. If no one could

say such a phrase, then also explain why? /ﬂﬁﬁ‘%ﬁﬂTﬁW% a‘rgrwwﬁﬁﬁéﬁﬁﬁsﬁﬁm
mmémw%a—gﬁmmﬁﬁm%luﬁaﬁ%@m#@aﬁwa‘r%ﬁm%ﬁ?

ALL THE BEST
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