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MATHEMATICS

Full Marks - 80
Pass Marks - 20
Time : Theee hoiers
Atrempt all questions.

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

For Question Nos. 1 to 5, write the letter corresponding 1o the
COrrect answer.

1.  The expression (a+b+c¢)'=(a*+ b’ + &) fectorises to - 1
(a+b+cy~(a+ b’ +¢*) Axr expression wof &inf wotpre factorise # @5 -
(a+b+ - @+ b + )T expression ¥ TUE SFHEH factorise GHA T ¢
(A) (a-b)(b-c)(c~a)

B) (@+b)b+c)c+a)
(C} 3a+b)(b+c)(c+a)
(D) 3(a-b)(b-c)(c—a)

2. The number of multiples of 7 between 100 and 300 are : ]

100 mmom 300 mf mews: g2 7 mf multiple wefe sRmlofe!
100 =772 300 T w=ret o 7 7 multiple 95 @i -
Ay 27

(B) 28
(C) 29
(D) 30



3.  ‘Theareasof twosimilar triangles ABC and DEF are 2500cm” and 1600 cm? respectively.
Then the ratio of the perimeter of A ABC to the perimeter of ADEF is : ]
ABC wwow DEF Ase triangle wefm! wetd ssooe 2500 on® arou 1600 cm’ ef s wa
wsarssl A ABC mf perimeterm A DEF mf perimeter * ©%Es ratio ® Reimiefef ;
ABC W2 DEF 291 triangle Sar «faw sxef¥em 2500em? &9 1600em’ 7 1 5%

@%@ A ABC# perimeter i1 A DEF # perimeter 91 €% ratio ¥ T :
(A) 16:25

(B) 25:16
(C) 5:4

D) 4:5
4. Ifthe points (x,y), (3, 0) and (0, b) ave collinear, then ~+ equals 1

moteRs (x, y), (a, 0) w=om ( 0, b) A5y sfewnfn anf &5 unn Srswf, el qof mint

a b
T ke :

SRET (x, y), (2, 0) T (0, b) Tl R =5 2% w2l §+% v

e oty

(A) 1
B) 0
(C) ab

(D) a+b
5.  'The area of the largest circle which can be inscribed in a square of sidea is 1

drml WrrnE g WSS square TR ECOW ReTW BT EERERl 29T circle wEmt wefn
ERIOfEr

T8 @R g O3 square WIM T T TR YS! SIGA circlespin @R
TR

(A) =ma’
(B) 2=ma’

i 2=

2
) =
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6. SueEuclid's Division Lemma. 1
Euclid’s Division Lemma »f R sq0
Euclid’s Division Lemma 5t arzm 23 |

7. Findthe value of k if x +2 is a factor of kx? - 3x + 2k. 1
x + 2 ool kx? — 3x + 2k wf factor or w'sasst k wf value mzmrsi
X+ 2% kx* — 3x + 2k 1 factor o %R k 5 value JLaws |

8  Define aﬁc.lic:xpmsaim 1
Cyclic expression 25zmf medye* Rurs ¢
Cyclic expression 2P SR o= |

2 tan 30°

9. Fiund the value of —.
1 - tan“ 30"

21an 30°

—————— ®f value mz*wrat ?
|- tan= 30"

iz:—:ﬂ‘w M value *LAFE |

10.  Find the volume of 8 hemisphere of radius 21 em. 1
Radins @ 2] em 5% hemisphere amnf volume mzora?
Radius 71 21 cm €247 hemisphere =1 volume #TaE |

11, Define mutually exclusive events associated with a random experiment. 1
Random expeniment wwm, mutually exclusive wses event ofo Aszof mefse so=
Random experiment S5 mutually exclusive €231 event ¥t 2waf <fmm ot |
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12.

13.

14.

15.

16.

iy &

18.

3y
If A, B, C arc the angles of a triangle, prove that cos [ﬁ;Ejrsin%. 1
. A+BY . C
mefmrxr A, B, C omf triangle awef angle ofps  «sasaf, cos > aniw

Z5T meaRs 7

TEET A.B, CEH riangle S angle Fieg €51/, cos [A; B}=sin§ a3 TE
AT 6 |

A fair die is thrown. What is the probability for the occurrence of a prime number? 1
Efile 5% 28 B2 UK 250 Prime number @ s'omef probability mefe*s

feara &% =7 wes w1 #1¢% | Prime number®rsT car@¥iSit probability FEC 7

Show that the square of an odd integer is of the form 8k + 1. 2
Odd integer wmmf square 7 8k + 1 »f mr'mn & Axz =@

Odd integer S99 square ¥ 8k + 1 | wewn 7 g Beg |

Factorise : ab{a + b) + be(b + ¢) + calc + a) + 3abc. 2
Factorise ®* ab (a+b) +be (b +¢) + ca (¢ + a) + 3abc,

Factorise & : ab{a+b) + be(b +¢) +cale + a) + 3abe

If the roots of the equation x* + px4q =0 are in the ratio 3 : 4, prove that 12p*=49q. 2

mefmAE x* + px + q =0 #5¥ equation o™ root ofemf ratio 3:4 wsawal, 12p°=49q
o*s Axy mgRe ¥

TG X"+ px + q =03 equation T root WS ratio 3 : 4 A, 12pP =499 G2
TR T O |

Find the sum of the {irst n natural edd numbers, 2
wATEs =RoRs natural number n o »feofers =2 matTRI

W1 $XRS¥E1 natural number n N w7 orast |

The perimeter of a sector of a circle of radius 6.5 cm is 21 cm. Find the area of the

sector. 2
Radius g 6.5 cm wsz circle wamt sector amnt perimeter 21 em efn Sector usnf area
RE D i

Radius =T 6.5 em ‘€571 circle @5 sector =91 perimeter 21 cm ™ | Sector WH4! area

LA |
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19,

43

24,

92 RM I8 M (N)

State and prove Factor Theorem, 3
Factor Theorem mf g3 55 owon mawes w0y

Factor Theorem 5 21279 37 W5 o1 ¢& |
Solve graphically : 3
Graph af meemz solve ' :
Graph ¥ W& solve 68

Ix+y=11

x=2y+1=0
Solve the quadratic equation ax® + bx + ¢ = 0 by the method of completing perfect
square. 3
ax’ + bx + ¢ =0 7%z quadratic equation we! perfect square Rimm Exment winde solve w1
ax? + bx + ¢ = 0 T8 quadratic equation W perfect square T#{¢ TE=AT #1751 solve
ol
Inaright A ABC right angled at B, show that : 3
B & right angle w*ss right A ABC 7, mrmfof ssz
B right angle €331 right A ABC W, T35 B¢ :
() cos"A+sin*A=1
(i) sec’A-tan’A=1
If PA and PB are tangent segments drawn from an external point Pto a cirele with centre O,

Prove that EUHE-—%JM’B. 3

wefmrs PA wrom PE wef O e centre @5¥ circle wenf Enies Zx P sfensrnt xfos

1
tangent segment ofon wxessf, ZOAB=_—ZAPB s 75z mgRs w1

SRGT PATOR PBEH O centre €37 circle SR Sor 2o P &5 5921 tungent

segment feieq @Faali, iﬂﬂﬂz%.ﬁhl’ﬂ &% TR ST 8 |

Give mathematical definition of probability of the eccurrence of an event. If A and A are

two complementary events, prove that P(A) + P A )= 1. 3
Event ws s*mrmmi probability mf mathematical definition mfR i mefmry A wron A wof
TRE WEMT complementary TETE event ofn @R’ P(A) + P( A ) = | o5 A¥y mgRs
il

Lh
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27,

28.

Event W&1 ¢4&19i! probability 7t mathematical definition g | 2fRiem A 5 A wf
S SR complementary €% event it %31 P(A) + P(A )= 1ﬂmﬁmc&|
For,x,a, 5 Rand & >0, provethat |x—a|<8§<a-8<x<a+8§. 4
x, 8, 8 € Rumopd > 0, wsosal, mgin 3 : [x-al<fesa-F<x<a+ d.

X, 2, & eREWR § >0 S31M, o0 08 ; |x-a]<S<>a-S<x<a+d

Or / oxmgm [ FCE5

Ifx,ye R,provethat xy=0 =2 x=0ery=0

BafPRE X, ¥ € R Onesal, mave 7 :xy=0 = x=00ry=0.

e x, y e R $37af, o991 081 :xy=0=>x=00ry=0

The ratio of incomes of two persons is 9: 7 and the ratio of their expenditures is4 : 3. If each

of them saves Rs. 8000 per month, find their monthly incomes. 4
®f wefrf mcome ®f ratio 9:7 ef waw &'5ef expenditure »f ratio g 4:3 of 1 mafmRE "5
urmRe 38 2m 8000 wooftzsaf, mset im income ofa M TR

=M income 5 ratio 9 : 7 S SCAET expenditure M ratio W 4 : 37 | ThReT
WL ST A 3] 8000 wefRreRf, W @1 income it sral |

Find the coordinates of the point which divides the line segment joining the points (x,, y,)
and (x,, y,) internally in the ratiom: n. 4
(x,.y,) omom (x,.y,) A5z stencoly orcfees 35 ke CFF Mon A5F ratio § KL AERTErE
sfeg wanf coordinate mfra Mz w1

(X0 ¥)) TR (x,, y,) TH1 Rgfiie wrafEma 2% Yo S0 m : n Z51 ratio W Wejga

WrCiEa & ST coordinate Teq LU |
Construct a triangle similar to a given triangle ABC with its sides equal 1o % of the
corresponding sides of the A ABC. Write the steps of construction, 2+3=5

&
wm’s A ABC msimilar o*ss, sidecfmze A ABC nf seeys side efmmf 5 w*sE, iriangle
w® construct ¥, Construction i step mfms %10

8
WA A ABC W similar €331, side Pies1 A ABC T 581 side Fiehit Eeh, triangle
41 construct (3! | Construction 5 step g 37 |
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29.

30.

3l.

From a point on the ground, the angles of elevation of the bottom and the top of a transmission

tower fixed at the top of a building of height h are o and P respectively. Prove that the

h(tanf-tana)
tano '

Ziww T stoy awart, h Aoz building wemf mrtes ®EF transmission tower wwmTl &3='W
weon FeErl elevation »f angle ofn sromfqe o owem B efn Tower wam! wims

h(tan p - tan o)
tan o
e (o R wrwwall, i %094t building @@ Wcwe =991 ransmission tower S
TCAR TR AN elevation T angle P e a wp B R 1 Tower S9! ==

height of the tower is -

of %3 maRe 2

h(tanB—1an ) g o e 68t |

tan
The median of the following distribution is 35. Find the value of x and also the mode of the
distribution. 5

wan mfefy distribution weofmt median 35 ef o x @f value m'wrs amon distribution wefet
mode @ mTiars i

T AR distribution S median 35 5 1| x B value *TARSE SRR distribution SEH
mode 3 *LAFE |

Class 0-10 | 10-20 | 20-30 |30-40 | 40-50 | 50-60 | 60-70
Interval

Frequency 2 3 X 6 5 3 2

State and prove Basic Proportionality Theorem. 6

Basic Proportionality Theorem mf rig3 51 wmon mawe 5

Basic Proportionality Theorem i @i 33 s o919 o |
Or/ cdpgir / ST

State and prove Converse of Pythagoras Theorem.,

Converse of Pythagoras Theorem mf #e™3 55 whkon mewks 7

Converse of Pythagaras Theorem 5 @1cstel 3 wrage =wmt 68 |
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A container is in the form of a frustum of a right circular cone of height 12 cm with radii of its
upper and lower ends as 17 emand 8 cm respectively. Find the cost of milk the container
can hold at the rate of Rs. 20 per litre. Also find the curved surface arca of the comainer
(tnke T = 3.14) 6

wimse 12cm TP R FETGT UHOD RRET mRsnfoan rdius ofn ssnfe 17 cm oeop
Bem o5F frustum oRe! stos mege om &) 2fper em 20 miyed dow mise CER AEE
cinPamt BRI MITE TRE deg B TE'es SRaet wefd miTH (T = 3.04)

it 40 llmmﬁwm:mmmlmﬁ!mm]?m
TR § om €3 frusium S Tes @ w0 | Eoma e 20 TSl o @
T S MDA TR LTSS | TR Ml RN SeWE aun S oS |

(m=314
Or / oupge [ 7T

A right cirenlar cone is divided by plane parallel to its base into-a smaller cone of volume v,
and a frustumn of volume va. If'v, : v» = 8:19, find the ratic of the radius of the smaller cone
1o that of the given cone.

Right circular cone way Gt base # parallel w*se plane ame volime v, €7y amfwm cone
ok TEoE volume v, ™5 frustum ow Pme REtwrse mefers v v, = 8:19 @'seenl
am'rm conc waEM radius @ oty cone wAml radius @ THEEE ralio § MIMTEL

Right circular cone 53 T hase ¥ parallel €347 plane S5 volume v, €31 S5
cone TN SWIE volume v €370 frustum T (U WCTAS | BREET viivy =8:19
gtgals T cone WA cudius I SRR cone WM radius 2 €31 ratio § *TURES |
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