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MATHEMATICS

Full Marks - 80
Pass Marks — 20
Time : Three hours

Attempt all questions.
The figures in the right margin indicate full marks for the questions.

For Question nos. 1 to 5, write the letter corresponding to correct answer.

1.  Letp(x)beany polynomial of degree greater than or equal to one and a be any real number.
If p(x) is divided by the polynomial x — a, then the remainder is equal to 1
P(x) et afmat | esmaew | st fAss polynomial wef aron a @of real number wwef
Axe Fvertn P(x) m polynomial x - a ¢ meresal wensd rarlfofe Red
p(x) = f&E# | s1e@st 1 %5 5% polynomial TS HT72 a W real number w2f Z1w
T | p(x) * polynomial x — a 71 (TER wCawy w4idsn ala
(A) P(-a)
(B) P(a)
{C) -pla)
D) -p(-a)
2. The sum of the roots of the quadratic equation ax*+ bx +c=0is 1
Quadratic equation ax*+ bx +c=0 mf root ofmref Rfenfee E3 eRrefofef

Quadratic equation ax®+ bx + ¢ =0 root ™5 e m-== TFifHE
(A)
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3. The&"andthe 17 terms of an AP are 21 and 54 respectively. The first term of the AP
B 1

AP wemrf 6 03 urom 17 0F term ofn® esnolse 21 ares 54 ¢, AP anref oies wrm

wxn wRwtofel

AP =TT 603 IR 17-97 term Mieg F4siean 21 =g 54 1| AP @A WEEET term

oG T

(A} 6

(By 4

() 3
™ 2

4, If tan {26 +30°)=co130,thenf = 1
tan (28 + 30° ) = cot 30, vress § =

tan (26 + 30°) = cot 30 92}, § =
(A)y 5°
By 10°°
(& 11%
(Dy &°
5  Thecurved surface area of a right circular cylinider of radius r and height h is 1

r & radius weem h ¢ wiAms wes right circular cylinder wrmf wetes Shswl wr-siss
mRmfofef

e #11 radius T h =SS right circular cylinder ST SRR CEHIEST #E-51E1
s
(A) wrh
(BY #nrih+r)
(Cy 2nrh
(D) Zmrch+r)
6.  Define the modulus of a real number. : 1
Real number wemf modulus Assof mefs wmd drs

Real number S99 modulus ZREP S 43 S0 |

7. Find the canonical decomposition of 1764. 1
1 764 wf canonical decomposition mzbms

1764 % canonical decomposition #L2TE |
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11.

13.

14.

Define a sequence. 1
Sequence um ARsof mafs R s
Sequence =19 ZEAH P wEla GHE |

Check if the pair of equations 2x+ 3y — 12 =0 and 6x + 9y + 36 =0}, is consistent or not.
|

2% 4 3y —12 = 0 wmeym 6% + 9y + 36 = 0 ARz equation zov werf consistent w% wwa" ARRH
2x + 3y —12 =0 TR 6x + Oy + 36 =0T E:q:ltaIii'_ll'l il 3 consistent @3 G307 SR |
Write the statement of Basic Probability Theorem. 1
Basic Probability Theorem mf ¥ig®7 s20

Basic Probability Theorem 5t 561 23 (

The length of the sides of a triangle are § cm, 15 ¢m and 17 ¢m. State whether the triangle
is a right triangle or not. !

Triangle wemf oiss ofaef wiims 8 cm, 15 cmwmom 17 cmef n Triangle wef right triangle
uth i RS AR5

Triangle S5 side PRST =peal 8 om, 15.em =R 17 ecm | Triangle B right triangle &%
A SR 2 |
Find the area of a sector of a circle of radius 14 cm when (he sectorial angle is 45" 1

Secctorial angle e 45° 0*%% wwRax, radius o 14 cm w*ss circle waml sector mf -y
RIS I

Sectorial angle =T 45° €% To2w, radius 7 14 cm €841 circle 9991 sector 5 2TS-FEa
ALHTSE |

Giive mathematical definition of the probability of the occurrence of an event A. 1
Event A Parmmf probability wf mathematical definition wfsu

Event A ¢ probability 5l mathematical definition &g |

Prove that |-x| = |x| for any x eR. 2
moRe W |—x| =[x/, x e rcal number gk aewrE wrEsa

AT 08 3 |-x] = |x[, x 7 real number WATESE S37 |
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16.

17.

18.

19,

If a be the first term and d be the common difference of an AP, show that the n™ term is
givenby a =a+ (n-1)d. 2

a v wAes term, d e common difference w*ss AP awmf n-o# term 7 a_=a+(n-1)d
woRe mf AR eI '

a1 Wl term, d 7 common difference €% AP =5 04T term a, =a+ (n—1)d
s A ZEar TeE |

How many terms of the AP : 1,6, 11, 16, ... must be taken so that the sumis 1487 2
AP: 1,6, 11,16, ... aofef term ma daw sfeofeess 148 framen

AP:1,6,11,16, ... PR term = G R 148 SsFTT 2

Find the value of : 2
IE NS -

A LS ;.

sin 30°+ tan 45°— cosech0®

sec 30°+ cos 60°+ cot 45°
A solid metallic cone is 81 cm high and the radius of its base is 6 cm. If it s melted and
recast into a solid sphere, find the radins of the sphere. 2

Erm Ees metallic cone werf wins 81 cmef wkem &ofwef base mf radios 6 cm ef o gof
mutTer Kzm Ews sphere ok whse Awwaf, sphere wamf radius maztors i

T T metallic cone AT TR 81 cm & SR T base M radius 6 em 7 1 7
EHIZET Wej2 T sphere TR 6% (291, sphere WA radius #THFG |
State any three field properties of the real numbers. 3

Real number efmmf field property eamnr satmws o

Real number FR% field property SER<S TASE |

m=4q 3
l-p

m-—q
I-p
;‘1 &% TR T |

If X2+ px +q and x? + X +m arc both divisible by x + a, show thata =

X% + px +q WEOm % + [X 4+ m welEr® X + a € eew drsal, a= W A S

X% 4 pX +q TEE x* + [x + m SRS X + a 7 FER AR, 2= T
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21.

23,

23.

Solve graphically : 3
Graph mf sweme solve 3
Graph & S0es solve 03 :
A+ y=5

Ix+2y =12
Prove that the lengths of the tangents drawn from an external point to a circle are equal. 3
wRRER &5 sTEs UKart circle Tha Rfws tangent ofor! woins REd AR5 WERE 7N
ot T e wen circle S f5ea tangent Pt SpeaT sIte =T o 631

Prove that : 3
MR 3 :
7S GEY
I+secO+tan@  1+sinf
1+secB-tan®  cosd
A fair die is tossed twice. Find the prahab:hty that the surmn of the points obtained in the two

tosses is equal to 8. 3

Fair w*ss 28 ke ok cefew % qoleoa dean 25 point ofomf sferfee-53 O ¢ ©OEEPf
probability WL

Fair 9371 7 75 W1 SeE9 o135 |ﬂﬁﬂ$ﬂﬁﬁrwmmtﬁuﬁ%ﬁw—ww
8 @325 probability *LAFE |
Factorise : 4
Factarise '
Factorise (& :

2b%et + 20?2t + Ja'ht -2t —h' - ¢!

O/ esyemw /S EET

Prove thar :
TR 7
b plac i

1
a*+b?+c3abo=(a+b+c)(a’+b*+c2-ab-hc—ca) =E{a+b+c}{{a~—h]1-l—(h—c]3-|-{c—a3:}

2 :
A journey of 224 kkem from ]mphal_m]irilmmtakﬂlgm less by a car than by a passenger

bus. If the average speed of the bus 13 12 knovhr less than that of the car, find the average
speed of the bus and that of the car. 4
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Z7.

28.

Z9.

: 2
REEIEME Zfef3n Buwml 224 km O0F WERY UK B WRE, 50 WK K5 werse’ mm 2%

nEsE Hr i 500 wanf swset dwe denf Rnaef mos (2 km aecesaf, 560 wkon mie aefet
Aesnf Suofm WE s u

prews (&S wea®) 224 km 0T TS YT TR LA, TH GA FEI TEIA
2

R 25 2T BT | 3T WAl RGN SISl ETE B Al 12 km TEAER, T w9 @

T A FEFAT S 2T |

Show that the area of the triangle whose vertices are (x . y, ), (x, .y }and (X, y,) is
1 : ol
EIIL{F?* Fﬂj'{‘x.l{yﬁ_'?l}+x3{:'||!_}'|2:”‘ d'
(X, ¥, 0 (%, ¥,) wem (X, y,) @ vertex ofm w53 triangle wrmf me- A5y
1
3 | (¥, = V) + XY, = ¥,) + X, (¥, - ¥,)| % Az meen
(3,2 ¥,)5 (X, . ¥,) 0P (x,, y.} 71 vertex = @21 tiangle SWa! #RF-FE41
I ;
=120, ¥ + 3,05, ) + X, (7, - )] SRR e
State and prove Pythagoras Theorem. 5
Pythagoras Theorem wf Re?3 57 wRoOD meweE 5,
Pythagoras Theorem T 2TEE 25 S0 2m1 ¢35 |
Or/ ey, =S85
Prove that the internal bisector of an angle of a triangle divides the opposite side iriternally in

the ratio of the other two sides.

Triangle wgmf angle wimf Egamf bisector e Antwres side m usmm side wefef ratio 8
REINTE AEE WaRE ¥

Triangle W95 angle St ¥=k7! bisector ¥ WA side * ST side ST ratio 7
{IRTRIRE, AT AT G5 |

5
Construct a triangle similar to a given triangle ABC with its sides equal to 5 of the
corresponding sides of the triangle ABC. Write the steps of construction. 243=3
gm triangle ABC & similar @*ss, mofef side ofwe triangle ABC wf Rees side ofmet

3w RErs triangle mR construct @ Construction mf klmefn s i

. 5
wEr triangle ABC W similar %1, 550 side M50 triangle ABC 5t 5540 side 4165 !
WE! triangle S construct ¢ | Construction i werdie 33 |
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30.

Al

Two towers of the same height stand on either side of a road 40 m wide. At a point on the
road between the towers the elevations of the towers are 60° and 307, Find the height of the
towers. (Take +/3 = 1.73) 3

40 m wiwm o wkrf ¢ wefas Aoy kees tower wef eemmf 1 Tower wefarf memrs 35,
oewmf point wksEmT tower ofmef elevation efma 60° akon 30°ds 1 Tower ofowf ains
s (3 = 1.73 &)

40 m N =TS AN IS Weie] 2[5 WA tower Sell A | Tower Talga wae (5,
@@ point WA tower i elevation fi5g 60° Wit 30° €% | Tower FisHt w=iea

*LARRE | (3 = 1.73 ¢7)
Or/ vgem [ ST

A man in a boat being rowed with uniform speed away from a cliff 60 metres high
observes that it takes 2 minutes for the angle of elevation of the top to change from 60°to
45°. Find the speed of the boat. (Take +/3 = 1.73).

60 m FimE Rim CRE*FaPT ZPTFEIW AT TRR 7UE ehR uke kiefe 2 @ nfmseeaet angle of
elevation ug 60° Wsawsamt 45° 8 AURTS 51 A1 TAM 2w wews i (3=1.73 &)
60 m <31 Ble wNCATEE a3 wsm o e e G 2 W Sl
angle of elevation = 60° a3 45°W cefar B2 1 3 =i canerest «at 1 (V3 =
1.73.¢ca)

A cone is cut into three parts by planes through the points of trisection of its altitude and
parallel to the base. Prove that the volumes of the parts are in the ratio 1:7: 19. 6

Cone wamf base & mideee WK TRON KOf TATSE REES O WARLTTE REeTs point
ofm Ewse wem plane mfoe cone TRE @ TARRTE RERTES I oewols oaet volume ef

‘ratio 1:7: 19 @5 253 moie ¥

Cone =5 base ™ parallel €321 Wy 9 WAL TS *FS WL GEED point 2
F1GTA1 BT plane RIS cone WY *2F SIENTAIE ARTHISE | *RFIEE SHe1 volume 51
ratio 1:7: 19@% Traan ss1e (31 |
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In an all India examination of 100 marks, 157210 candidales competed for admission to
a particular course. The grouped frequency distribution of the marks secured by the
candidates are given below :

Marks secured @0 QR0 10200 CARI0 304D 4050 s0600 600 TORD EOSD 90-100
No.of candidate: 5606 8670 10073 25686 25T 35006 MeTH 1662 270 1054

The concerned authority found that there are seats only for the best 105 of the total
number of candidates. Find the cut off marks. Will a candidate securing 76 marks get
admission ? 6
Marks 100 mf [ndia mwsel cxamination ek candidate 157210 v wmmres course W
Frees dmren ek o Candidate eofmae £x marks wf Bnem Brer Roaml distribution me
et

Marks secured - 010 1020 2030 W00 4050 50680 60X 0RO 5090 90100
Mo, of candidare 5606  B60 0078 25686 25T00 3506 MeTE 1402 4270 1054

werf de5 authority e =5 kaaf Sefs seat ofw wof Aowen dwels candidate ofomf wwes
rofmef ssaef £3 10% soreef mroeref | o eesat cut off marks matwsn 76 marks
€5 candidate oF ®fm xes Emag ?

Marks 100 5 India #5351 examination ¥4 candidate 157210 = ST3T course S
EE BISCHS W8E | Candidate Mg T3 marks $ 3meaget <raad o 5555 distribution
T i

Marks B 2559: 10 1020 2030 3040 4050 5060 6070 080 D00 90100
Candidate ¥81z: 5606 8670 10078 25686 25700 35006 24678 16462 4270 1054
W3 L2 authority 5T ‘R&{QWEFDT el seat e =i wistaR W1 candidate P s
TETEET el A 10% S Emel | = S%EE T cut of f marks f_{cﬁﬁ | 76 marks T
candidate == Hig=1at F251E1 7
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