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TRIPURA MATHEMATICAL SOCIETY
Mathematical Olympiad - 2017

Full Marks : 60 Time : 2 Hours

All questions are Compulsory. Write the answers on this paper at the specified
place.
Calculation sheets are to be attached with this paper.

Group - A (16x2=32)
- Underline the correct answer. Half mark will be deducted for each wrong marking.

T Arrange the given words in the order in which they occur in the dictionary and

then choose the correct sequence among a, b, ¢, d. :
2 * NS AGHITH TS I T H&Ne G O FTaIe a, b, ¢, d-a2 7
(A A5 Sy Biee == |
1) Page (2) Pegan (3) Palisade (4) Page ant (5) Palate.
(@) 1,4,2,3,5 (b)2,4,1,3,5 (c)2,1,4,5,3 (d)1,45, 3,2

2. The sum of three numbers in A.P is -3, and their product is 8. The numbers are
TG 29O ForfS TR Rioreet -3 R weiwer 8 i fomfo et
D2 1,4 ®4. 12 (©04,-1, 2 (d) both (a) and (b), ()¢ (b) T=72 ]|

3. Abus starts from city X. The number of women in the bus is half the number
of men. In the city Y, 10 men left the bus and 5 women boarded into it. Now
the number of men and women becomes equal, then number of passengers

boarded the bus initially is

@RS *zg X’ (A3 9 I I 9 T | AT SRID DA T 270
SR A | OR#IF IR 797 *123 Y (9 T A, A 10 & 2477 I (AF
(I (o051 I 5 & FICAIE A9 S AT AT 961 | 92 AT 73698 Beaiiea
FLYT A, OIZCe AT AT TS (AP SR FCARLA ©Iwd TR

a) 15 (b) 30 ()36  (d)45

4. Iftan6 + sin® = m, and tanB — sinB = n, then m?- n? is equal to

M tanb + sind = m 9% tand — sind = n W, O&@ m?- n? G273 =&

D 02w ©O4m Dsdm




. Inthe given figure MN, QR and PO

: ok
: Then.u—'+; 1s equal to

~ are each perpendicular to MO.

276 f5rq MN, QR «3; PO 201 MO @
OO T, O 4 AR

Dw (1) urv (o) L ()2

In the given figure, MN is a diameter of the circle

: M
with centre  O. The length of MN is 8 cm. The P =
length of the tangent TN is 15 cm, then the length
of PTis -

A8 BTE MN 27 ‘O’ (P 03 G575 17, MN= -

8 cm, AReZ T R (A= Wk =i TN 9 o 15 N
cm 20, PT @3 o 313 -

225 225 17 17
a) 77 cm  (b) < °m (¢ s cm (d) 3 om.

There is a circular path around a sports field. Pinki takes 18 minutes to drive
one round of the field, while Ravi takes 12 minutes for the same.If they start
from the same point at the same time, then after the time they will meet again
at the starting point is |

'aﬁmmmmmmﬂﬁmlﬁﬁémmwm
R YR WP 18 G saw TR, s SR 01 v s ettt 12 G | 3 o
T G IR G52, R (T 9% 907, ©T9 (1 7 7 I Wi At ey Reqro
fRifeTe 273 ot 2=

a) 54 min (b) 24 min (¢) 36 min (d) 72 min

The probability that a number selected from the numbers 2.3 ... 25isa
prime number when each of the given numbers is equally likely to be selected
is

23 25 @@ et (P G0 SR TSR oo ot o7 | s
AT G516 cﬁﬁaww 1 ;
2 9 11 P 2
) b (©) 55 (d <
A copper sphere of diameter 18 cm is drawn into a wire of diameter 4 mm. The

length of the wire is

GG BN (N YT 18 cm, cmﬁm4mw§mtﬁm?ﬁ:@

a) 240m (b) 242 m (c) 243 m (d) 245 m




10.

11.

 12.

13.

14.

A dishonest dealer declares to sell his goods at cost price, but uses 800 gms for
a kg weight. His gain per cent is

b Sty A PELen O &l Rfer 3taw, Bre 1 kg wotaa wmsim 800 gm
ST IR ILI | I O 0SS *oh1 - Lo

(a) 4<% (b) 135 (©) 25% () 22%

The value of K for which the followmg system of linear equations has no

solution is -
k @3 mwwﬁﬂ%ﬁwﬁwm‘ﬁa (NG FAIGIR ARTIA ©f ZeT
' x+2y=3,(k-Dx+k+1Dy=k+2
a) 2 (b) 3 (c)-1 (d)5
The graph of y = px? + qx+ r is shown below and in the graph A represents the

2p 4p

D ! ' '
point 4 {““ ——] D=q¢"-4pr. Then for the possible values of p, q, r the correct
statement is '

y=px2+qx+r@§W'ﬁfﬁm'

ot AT (- 3] b e

T, D =.¢*- 4prl O p, q, r 99

FIY e ey fAfeie 1 Refef ey
©f 26,
e q r
a) - +ve +ve -ve
b) +ve -ve . -ve
c) fl-ve -ve +ve
d) WE | stve -ve

1

A

val

a)0

ABCD i isa cychc quaanateral AE is drawn parallel to CD BA is produccd to
F. IfEAF = ,20° ,ABC =92 then .BCD is

ABCD <5 767 59§ 13219 CD 1% 51wa1e1 507 AE Bt 21 | BA I3 F o1
3f&s T4t 7o |

afi ,EAF =20°, ,ABC = 92°%¥, O ,BCD 7 “fsi T

a) 88° (b) 108° () 1150 (d) 720

If x cos’8 + ysin’@ = sin6.cos6 and xcosd = ysin@ , then the value of x2+y? is
3t xcos’0 + ysin®d = sinf.cosd € XcosO = ysin® Tq, ©TI x>+y2 3 NI 2
(b) 4, (©) 1 (d) 2




e

16.

17.

18.

19

20.

21.

15.

147 (6)162 - (9) 183 (d). 192

Ans: .

36 3 AR 7@ meﬁam SR AR @S | g %

H.C'F of (x-5) (x*x-« ) and (x-4) (x2-2x-$) is (x-4) (x-5), then the values of -

o’ and B’ respectively are

M (x-5) (x2-X-a ) 9K (x-4) (x2-2x- B ) 93 P (x-4) (X-5) T, O '8 I T
FATFTH

215,18 (6)10,7 (c)-8,10 (d)12,15 |
The next term of the series 3, 12,27, 48, 75, 108, Sl
312 27, 48,75, 108, .7 .. a%caﬁ’taomé’fﬂwﬁ?m

_ _ Group - (8x2=16)
Write the answer only at the proper place indicated

A rectangular thin sheet of wood has four small squares removed from the
corners. It is then cut to make a box that is 5 cm by 4 cm with a volume of 60
cm’. What was the area of the original sheet of wood? (ignore thickness of wood).

D SIS~ FILIA BT ST (AT 51D (= Ifieta S wistoitfre <ot 21
I BT (D G IATH W (7671 221 | C0F 41 13Hfb1 0 @ 2F I Sem
€4 cm R FISA 60 cm’ JET, IICH BIRHDS CFE S 1267 2 (097 24770 e )|

How many rectangles with sides of ihtégér' valued length are there with
perimeter 36 inches? Which one of these encloses largest area and what is its
shape?

mem?wﬁa@mﬁamﬁmwm«w

RFwee . Ph o 1+-+——2
If x=V7-+5, y= J_ B 2= J' J' then what is the va]ue of 3+ y3+za-2xyz'7

?Jﬁ'x_f B y=A5=B, z=- i T, W@ X+ Y- zwszWm?
Ans:

A number is chosen at random among the first 120 natural numbers. Find the
probability that the number chosen is a multiple of 5.

29y 1207 FeiFT AW (AT SRS 3 FeiRE 120 Qe (e =1 @
o7 5 7 eftes 2ea9 FAeH 912
Ans: ‘
Find the 'value of
0 0
(;22 §g|) +:::2 :gn +2C'055° 580 200t58° tan32 - 4tan130 tan37° tan45° tan53° tan77°




22,

23.

24.

25.

PP S B -

cos? 20° + cos? 70° _
+2cosec? 58" —2cot58%tan32° - 41an13° 0 0 0 0
sec? 50° —cot® 40° 0Sec 0 4tan13-.tan37..tan45 .tan 53".tan 77

Ans: . e -
In the figure, O is the centre of the circle. if £ZABC = -
40° and . DAC=65", then find <ACD

eia 50d, O JU&d (& G 2ABC = 40°,

DAC = 65°, ®t3 2ACD <& 55 @A 34| |
Ans: : _ e

What is the ratio of the volume of a cube to that of a sphere which exactly fits
inside the cube? '
B TR (SO G CoIIeT 33 TR AT 21 | T 8 (ST ST SATS
PO RI?
Ans: : :
Water tax is increased by 20% for which a family reduced its consumption by

20%, the expenditure for water is increased/decreasedy by what amount?
wered 20% 3 AeTin (Pine Wwwzo%asﬁmﬁ—mm& AR
TR S 400 21/ O 2 O A2

Group - C (3x4=12)

Important steps of calculation, statements and of proof whenever necessary are to be given.
If PAB is a secant to a circle intersecting the circle at A and B and PTis a
tangent segment, then prove that
PAPB=PT?- . - |
PAB @awm\%mmmA 8 B ﬁwc&ww: PTqmm%@@ﬁ
WI?WPAPB BT a s o
Ans:

a.,m\;:a;.'-w:azam




26. The angle of elevation of thé bottom of a window 10 metres above the ground

27,

level from a point on the ground is 30°, A pole projecting outwards from the
bottom of the window makes an angle of 30° with the wall (where the window
is fixed). If the angle of elevation of the top of the pole observed from the
same point on the ground is 60°, Find the length of the pole. =

B RS R e gfi (e 10 b1 Buw SRy ol S e Baf
(P 30° | SRETIbR weTnt (A el I e five e wonw | 458 et
(GRS S Ff#He =iee) Ave 30° @it 75| 37 Bfie @ @2 Ry o Pofde

- Aca Tl (it 60° 2w, BT Yofw onh et

Ans:

The base ofaright pYra‘mid isaregular hexagon. Its height is 10 cm and volume 1go./3 cm®.
Find the length of each side of its base and also the total slant surface area, -

- <3 o7 Praifiren g o3 T Tuge ) Pmfites Swel 10om @3 wimew

1803 cm’ Iﬁmﬁmqﬁ? ﬁ%ﬁwm‘ﬁ WWWW%WI




