
1. Which of the following numbers is the largest?

23
4
, 24

3
, 32

4
, 34

2
, 42

3
, 43

2

(a) 23
4

(b) 34
2

(c) 43
2

(d) 42
3

2. The cube ABCDEFGH in the figure has each
edge equal to a. The area of the triangle with
vertices A, C and F is

(a)
√
3
4 a2

(b)
√
3
2 a2

(c)
√
3a2

(d) 2
√
3a2

3. What is the number of distinct arrangements
of the letters of the word UGCCSIR so that U
and I cannot come together?

(a) 2520
(b) 720
(c) 1520
(d) 1800

4. Suppose the sum of the seven positive numbers
is 21. What is the minimum possible value of
the average of the squares of these numbers?

(a) 63
(b) 21
(c) 9
(d) 7

5. Let

A =
113 + 213 + 313 + · · ·+ 10013

100
, B =

113 + 513 + · · ·+ 9913

50
, C =

213 + 413 + · · ·+ 10013

50
.

Which of the following is true?

(a) B < C < A
(b) A < B < C
(c) B < C < A
(d) C < A < B

6. A circle of radius 5 units in the XY plane has
its center in the first quadrant touches the X-
axis and has a chord of length 6 units on the
Y-axis. The coordinates of its center are

(a) (4, 6)
(b) (3, 5)
(c) (5, 4)
(d) (4, 5)

7. A wire of length 6 m is used to make a tetra-
hedron of each edge 1 m, using only one stand
of wire for each edge. The minimum number
of times the wire has to be cut is

(a) 2
(b) 3
(c) 1
(d) 0

8. If the sum of the next two terms of the series
below is x, what is the value of loge x?

2,−4, 8,−16, 32,−64, 128 · · ·

(a) 128
(b) 10
(c) 256
(d) 8

9. A conical vessel with semi-vertical angle 30o

and height 10.5 cm has a thin lid. The radius
of the sphere in cm is

(a) 3.5
(b) 5
(c) 6.5
(d) 7

10. Amar, Akbar and Antony are 3 friends, one
of whom is a doctor, another is an engineer
and the third is a professor. Amar is not an
engineer. Akbar is the shortest. The tallest
person is a doctor. The engineer’s height is
the geometric mean of the heights of the other
two. Then which of the following is true?
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1. Which of the following numbers is the largest?

23
4
, 24

3
, 32

4
, 34

2
, 42

3
, 43

2

(a) 23
4

(b) 34
2

(c) 43
2

(d) 42
3

2. The cube ABCCCDEDEDEDED FGFGFGFGFGHHHHH in tttttttheheeheeh figfigfigfigfigfigfigfigurururururuuuu e he he hee he he hasaasassasas eaaaaaaachchchchhhcch
edge equal tttooooo aa. T. T. T. T. The araarararaa ea ofofofofofffof thththththththhe te te tte te tee riiriiririririaananangllle with
vertices A,A,A,A,A, CC aC aCC andd F iFF iF iF iF iF ssssssss

(a(a(a(aa(a(a))))
√
3
4 a2

(b((b(b(b(b(b(bb))))))))
√
33333
2 a2222

(c(c(c(c(c(c(c(c))))))
√
3333a2222

(d((( ) 2))))))
√√√√√√
3aaaa2

3. WhWhWhWhWhWhWhW atatataattta iss thhhhhe nuumumumumumbeeerrr orrr f distinct arrannnnngegegegegegemmmmmennntsssss
ofofofffofofoffof thththththhhe leeeeee etttttteteterrrsrr of thththththtthhe wwwwwwworooooo d UGCCSIR ssossoso ththtththatt UUUUUU
anananannannd Id Id Id Id Idd I cannnnnnnnnototototot come totottotot gethtththththt ere ?

(a(a(a(a(a(a(a( ) 2) 2) 2) 2) 2)) 22525255555220
(bbbbbb) 72020020000
(c) 1) 1) 1) 1) 1) 1) 1) 52525525252522520000000
(d(d(d((d) 1111111808080808080000000000

4. SuSuSuSuS ppppppp osososossseee tee hehehehehehehe ssusssss m ooooof tf ttf tf thehhhh seseseeeevvevevevv n positive numbers
is 21212121. WWWWW. W. WW. hhahahhhhh t it it it iit it ss tsss he mmmmimm nininiinimummmm m ppposososooso isiiisisiiblblblbblblbblee ve vve ve ve alalalallallueuuuueuuue offofofofofof
the aaaaaveeeeerarrrr gegegegeeg ofofoffofoooff ththththththththeee seee quarararrreseeee ofofofofof thhhhhhhesesesesesesse ne ne ne ne ne ne ne umumumumummmbebebebebebeeb rrrsrrrr ???????

(a) 6666633333
(b) 21
(c) 9
(d) 7

5. Let

A =
113 + 213 + 313 + · · ·+ 1+ 1+ 1+ 1+ 100000000000 33131313

100
, B,B,B,BB =

11113 + 513 + · · ·+ 9+ 9+ 9+ 9+ 9999991313333

50050
C,C,C,C ====

222221313131313 + 413 + · · ·+ 10013

50
.

Which of the following is true?

(a) B < C < A
(b) A < B < C
(c) B < C < A
(d) C < A < B

6 A circle of radius 5 units in the XY plane has

(b) (3, 5)
(c) (5, 4)
(d) (4, 5)

7. A wire of length 6 m is used to make a tetra-
hedron of each edge 1 m, using only one stand
ofoofofo wiwiwiwiwirerererere for each edge. The minimum number
offfff tittittiimememmememes tsss hehh wiwwiwiwire has to be cut is

(aaa) 22222
(bbbb) 3
((cc(c) 1
(dddd) 000

8. If the sssssssum ofofffoff thtthtththe next two termmmmmms of ttttttthehehehehehehehe ssssesss riessss
beeeelow is xxxxxxxx, w,,, hat iiiiis ts ts ts ts ts the value offf logoggge xxxxxxxx???????

2,−4, 8,−−−−−16, 32222222,,,−64, 12228 · · ·

(aaaaaaa) 1) 1) 1) 1) 1) 128
(bbbb) 1) 1) 1) 1) 1) 1000000
((ccc))) 2566666
(d(d(d(d(( ) 888888

9. A cAA onical vesselll with semi--v-v-v- errrrerrtical al al al aal aal angngngngngngnngle 333033 ooooo

aaandddd heighhhh 1t 10000000.555 c55555 m has a tttttthhiiinnnn ln iddddddd. T. T. T. T. T. T. hhhhhhe raaadddidd uuusuu
ofofoofofofo thhhttthe ss hhhhphhhhhereeerrrre ie ie ie ie iie ieee nnn cnn m is

((a) 33)) 3) 3
99999999
(a) 3,,, CCCCCCCCCCCC
(b) 5
(c) 6.5
(d) 7

10. Amar, Akbar and Antony are 3 friends, one
of whom is a doctor, another is an engineer
and the third is a professor. Amar is not an
engineer Akbar is the shortest The tallest



(a) Amar is a doctor and he is the tallest
(b) Akbar is a professor and he is the tallest
(c) Antony is a doctor and he is the shortest
(d) Antony is a doctor and he is the tallest

11. If 100 cats catch 100 mice in 100 minutes, then
how long will take for 7 cats to catch 7 mice?

(a) 100/7 minutes
(b) 100 minutes
(c) 49/100 minutes
(d) 7 minutes

12. What does this diagram demonstrate?

(a) 1 + 2 + 3 + · · ·+ n = n(n+1)
2

(b) 12 + 22 + 32 + · · ·+ n2 = n(n+1)(2n+1)
6

(c) 1 + 3 + 5 + · · ·+ (2n− 1) = n2

(d) 22 + 42 + 62 + · · ·+ (2n)2 = 2n(n+1)(2n+1)
3

13. Suppose there are socks of N different colors
in a box. If you take out one sock at a time,
what is the maximum number of socks that
you have to take out before a matching pair is
found? Assume that N is an even number.

(a) N
(b) N + 1
(c) N − 1
(d) N/2

14. At what time after 4 O’ clock, the hour and the
minute hands will lie opposite to each other?

(a) 4− 50′ − 31′′

(b) 4− 52′ − 51′′

(c) 4− 53′ − 23′′

(d) 4− 54′ − 33′′

15. Which of the following curve just touches the
X-axis?

(a) y = x2 − x+ 1
(b) y = x2 − 2x+ 2
(c) y = x2 − 10x+ 25
(d) y = x2 − 7x+ 12

16. If AB is parallel to CD and AO=2OD, then
the area of the triangle OAB is bigger than
the area of the triangle OCD by a factor of

(a) 2
(b) 3
(c) 4

(d) 8

17. A semi-circular arch of radius R has a vertical
pole put on the the ground together with one
of its legs. An ant on the top of the arch founds
the angular height of the tip of the pole to be
45o. The height of the pole is

(a)
√
2R

(b)
√
3R

(c)
√
4R

(d)
√
5R

18. Suppose we make N identical smaller spheres
from a big sphere. The total surface area of
the smaller spheres isX times the total surface
area of the big sphere, where X is

(a)
√
N

(b) 1
(c) N1/3

(d) N3

19. What is the next number of the sequence

24, 30, 33, 39, 51, · · ·?

(a) 57
(b) 69
(c) 54
(d) 81

20. Four lines are drawn on a plane with no two
parallel and no three concurrent. Lines are
drawn joining the points of intersection of the
previous four lines. The number of new lines
obtained in this way is

(a) 3
(b) 5
(c) 12
(d) 2

2 PYQ December 2012 - 2

 CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM 
 Phone: 8113887329, 9496817167  Email: cmscsirnet@gmail.com, www.cmsnetiss.com

(b) Akbar is a professor and he is the tallest
(c) Antony is a doctor and he is the shortest
(d) Antony is a doctor and he is the tallest

11. If 100 cats catch 100 mice in 100 minutes, then
how long will take for 7 cats to catch 7 mice?

(a) 100/7 minutes
(b) 100 minutes
(c) 49/100 minutessss
(d) 7 minutes

12. What does ttttthhhihih s dddddiiiiai gramaaamaaam deeeeemomomomommomomonsnsnsnsnsnstrtrtrtrrt atatattatatataa e?e?e?e?e??e

(aa(a((a((a) 11) 11) 1))) +++ 2+ 2+ 2 + 3+ 33333 + · ···· ·+ n = n(n+1)
2

(b(b(b((b(b(bb))) 1))) 2 + 22 ++++ 3+++ 2 +++ · · ·+ n2 = n(n+1)(2n++++1)
6

(c(c(c(c(c(c(c(c))) 1)))) + 3+ 3+ 3+ 3+ 3 + 5555 + · · ·+ (2n− 1) = n2

(d(d(d(d(d(d(d(d))))) 2))) 22 ++ 42 ++++ 6++ 2 +++++ · · ·+ (2n)2 = 2n(n+1)((2n+++1)
3

13. SSSupupupupupuppppopppppp seseee tttht ereee aee re socks of N different ccccolooors
inininninininn aa ba ba ba ba ba oxxxxx. IIIf youououuouu takkkkekk out one sock attttt a taaaa immme,e,e,ee
whhwhwhwhwhwhwhwwwhattatataatt is thhhththe meeee axxxxxxximiii umummmmmm number of sososoososos ckkkkkkkss thhhaahaahahat
yoyoyoyoyoyoyou hu hu hu hu hu hu havee tttoo too ake oututututuutu befofofofofofof rererrr a matatattatttchchchchccc inng pgg pg pg pggg aiaiaiiairrr is
fofofooooooununnunununuund?d?d?d?d??dd? Assssssusuusus mmemmm that NNNNNN isisiiss anaaanna evvvvenenenenenen nunuununnunun mbmbm eeeere .

(a) NNNNN
(bbb)))))))) NNNNNNNN +++ 1++++
(c(c(c(c( ) NNNNNNN −−−−−−− 1111111
(ddddd)))) N/N/N/N/N/N/N//2

14. AAAAAt wt wt wt wt whahhhh t tt tt ttt ttt ttimimimmmimme ae ae ae ae ae ae aftftter 4 O4 O4 O4 O4 O’ ccccclololllock, thehehehhehhhh hohohohohooouruuuruuuuu ananannnd tddddddd heheheehehehe
minunuuuuteeee haaandndndnddndds ws ws ws ws wss ws wililillilillll llll ie oppppppopopopoposisiisisitetetetete totototototooo eaeaeaeaeaeaeaachchchchchchcc otototototo hehehehehehheher?????r??

(a) 4444− 50550505 ′ −−− 313331331331′′′′′′

(b) 4− 525555 ′′′′′ −−−−− 5111111′′′′′′

(c) 4− 53′′′′′ −−−− 23232323233′′

(d) 4− 54′ − 33333333333′′

15. Which of the followiwiiiingngnngngng cucuuuurvrvrvrvrve just tttttouoouououououououchchchchchcc eseseeeseee thththththhthththeeeeeee
X-axis?

(a) y = x2 − x+ 1
(b) y = x2 − 2x+ 2
(c) y = x2 − 10x+ 25
(d) y = x2 − 7x+ 12

16. If AB is parallel to CD and AO=2OD, then
the area of the triangle OAB is bigger than
the area of the triangle OCD by a factor of

( )

(d(d(d(d(d(d(d) 88) 8) 8) 8) 8) 8

17171717717177. A. A. A. A. A. A. A seeeeeemmiimimimimm -c-c-c-c-c-c-ciriiiiii cucucucuuuc lalalalaalalaar ar arr arr aar rch oooof rffff rf adadadadadiuiiiius R has a vertical
popppp le pupupupuut oot ot ot ott ot on tn tnnnnn hehehehehehe thththhthththt e ge ge ge gge ge rounnnnd td td td td ogogogogogether with one
ofofofoof its ls ls lls legegegegegs.s.sss Annnnnnn anananananaant otttt n tn tn tn tn tn tn tthehehehehhheh top ooooof tf tff hehehehehe arch founds
the angggggululululularaaa heheheheheh igigigigi hthttttttt ofofofofofoofo tthe ttttttipipipipipipip of thtthtthe pe pe ppe pole to be
45o. The heigigiggighthhthh ofofofofof the pppppppoloololololo e ie iie iiiisssssss

(aaa)
√
2RRRR

(bbbb)
√
3R

((ccc)
√
4R

(dddd)))))))
√√√√
5R

1888888. Supupupuppppooooosesssss we make NNNNNN idenenenenene tical sssssmamaaaallererererrrerer spspspsppspspsppphehehehehehheeresssss
fromomomomm a bbbbbbigigigigigg sphereeee. TT.. T. T. Thhehehhh total suuurururfacececececececee arararararrreaeaeeeaaee ooffooo
ththththtt ee smamamamamamaallllllllllereee spphhhheherererereererees iis is is is sX times ttts hehehehehe toooooootatatatataat l sl sl sl sl sl sl suruuuuu faccccec
arrreeea of the big sphere, whereeeee XXXXXX is

((a(((a))))))
√√√
NNNNNNN

(((b(b(b(bb(bb(bbb) 1)) 1) 11)
(ccc((((c))))) NNN1111//////3333

(d((((( ))) NNNNNN3

91999. WWWWWWWWWhahahahahh t it iit it iiis tts ts ts ts ts ts hehhhhhhhh nextxtxtxtxt nuuuuummmbmm er ofofofofofofofof hththththhhe se se ssse se se seeqqqqquuuueu nnnncnnn e

2424424242 , 30, 3333333333333,,,,, 393939393933939,,,, 5151515155 , · · ····?????

((((a) 57
(b(b((b(b) 6) 6) 66) 6) 6) 6) 699999999
(c(c(c(c(c((c( ) 5) 5) 5) 55) 5) 5) 5) 4444444
(d(d(d(d(d(d( ) 881

2020200020 FFFF. Four lr lininnininnesesesseses are drawn on a plane with no two
parallel and no three concurrent. Lines are
drawn joining the points of intersection of the
previous four lines. The number of new lines
obtained in this way is

(a) 3
(b) 5
(c) 12
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