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2019
MATHEMATICS
Full Marks — 80

Pass Marks — 20
Time : Three hours
Attempt all guestions.

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

1. Forany natural number n, the digital root of 7".cannot be: [

Nt @xClng ARr Rofn Tk ©sss, 70 o digital root wa memfof ks fae:
(A) 1

(B) 4
(C) 6
(D) 7
2. The pair of linear equationsa,x+b,y+c,=0anda,x+b,y+c,=0isa
dependent pair if : 1

mERfef ©e's meRa, a,.x + b,y +c¢, =0and ax + b,y + ¢, = 0 753 linear
equation Rk wef dependent Z5E #k TH :

a by ¢
{A) 32 = E C?
8 0 G
B) &~ 5T ¢
a; _b ¢
© 5°5 %%
a _b _g¢

Contd.



3. The 15" term of an AP exceeds the 22™ term by 35 : the common
difference of the' AP is : 1

AP wwmf 15 o3 term ¢ 2205 term &mf 35 »°3ef; AP wamf common
difference mxmfeofef :

(A) =5
(B) 5
(C) =7
(D) 7
4.  The coordinates of the point which divides the line segment joining the
points (x, y,)and {xz y,) internally in the ratioof m:n are : 1

(X, v.) um;mm (X, ¥,) AR TPET4OMn ORZfees 3% REDI M:N mf geofcs,
RED®R KRR MeKEs@t coordinate ofm mRmfofef :

mx, Tnx, my, *ny,
m+n ' m+n

(A) ( )

mX; tnys mX,tny,,

(B) (

HIEIES SR
mxz nx1 Y =NY4
(C) ( )

=Ny, mxs-—ny,
(Dj{ mn " m=n )

5.  The circumference of a circle is 168 cm. If the sectorial angle of a sector of
the circle is 120° then the length of arc of the sectorincm is : 1

Circle ummf circumference 168 cm tf i Circle wofmf sector ammvf sectorial
angle 120° w*sesaf sector wofmf arc @f wodws cm & Rrmfofe! :

(A) 55

(B) 56
(C) 54
(D) &7
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10.

1.

12.

13.

Write the nature of the roots of the quadratic equation
ax? + bx + ¢ = 0 when its discriminant is negative. 1

ax? + bx + ¢ = 0 %% quadratic equation wofmf discriminant wx negative
@K wwRR RO root ofomf KTD K 537 |

The nthterm of an AP is 5 — 3n . Can the sequence be an AP ? 1
Sequence @R n mF Bew 5 — 3n of 1 Sequence wof AP @53 Rza ?
What is meant by a secant of a circle ? 1
Circle wwmf secant wr A5z Eaf3C® ?

The sides of a triangle are 11 mm, 60 mm and 61 mm. State whether the
triangle is a right triangle or not. 1

Triangle ammt side ofms 11 mm, 60 mm wren 61 mm oms 1 Triangle @of
right triangle @5 vswam wxs° A5 I

Write a Pythagorean relation between the trigonometric ratios sec A
and tan A. 1

sec A wrom tan A A%% trigonometric ratio wetmf mery des Pythagorean
relation @k %5 I

Find the value of tan35° tan45° tan55°. 1
tan35° tan45° tan55° mf ofme=m mEms |

Write the formula for the total surface area of a frustum of a cone using
usual notations. 1

Aest wEn ofzfecae cone wrmf frustum wrmf wmes surface area mf
formula ®s1

\When are events of a random experiment said to be mutually exclusive ? 1

Random experiment awmf event ofn maws mwra mutually exclusive sl
ARMNEMe ?
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14.

15.

16.

1E.

18.

Let P(x)be any polynomial of degree > 1 and let a be any real number.
If P(x) is divided by the linear polynomial x— a , prove that the remainder
is P(a). 2

P(x) wef degree > 1 w'%s polynomial wwef wrom ae real number wref
dof i P(x) m x —a #x% linear polynomial wmfe weess ua<rss P(a) ©5 A5
MPRE 52 I

s—q

If x*+px +q and x?+ rx + s are both divisible by Xx—a ,showthata= pr
2

. s—q

X*+ pX + q WROW X*+ X + S UCIRIS X~ 2 T Wer fesal, a= oor

=

If a be the first term and d be the common difference of an AP. Show that
the n" term of the AP is given by a, =a + (n— 1) d. 2

AP Tt wAEs ser a wronm common difference d wrasst AP wamt n oz

BeR Tx a,=a+(n—1)d wore mt 55 s

a B
S

B

If «, S are the roots of 2x* - 5x +1 = 0, find the value of

o
2x? - 5x+1=0mf rootofm «, f wresaf 7 +§ mf ofEem MBS |
A solid metallic hemisphere of diameter 28 cm. is melted and recastinto a
number of cones each of radius 7 cm and height 16 cm. Find the number
of cones so formed. 2

Diameter 28 cm. ©ss mgw Ees dwmf hemisphere wk oyRU7Ie wam
wrfRe radius 7 cm wrRon wRwse 16 cm @sE cone ®R mE Age | TORT
CrFE cone ofmmf mefm mE s |
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19.

20.

21.

22.

23.

24,

Factorise : ; : 3
Factorise " - .
a’(b + c) + b’(c+a) + cX(a+b) + 2abc

For any positive integral number n show that n(n + 1)(n + b) is divisible
by 6. 3

n wof @sefms positive integer ur wrazst n(n +1)(n + b) Tof 6 ¢ wEs
2% AKE W4E |

Solve graphically : 3
Graph ®f ®wme solve 3 :

2x+y=8

X—=3y+3=0

Prove that the intercept of a tangent between two parallel tangents to a
circle subtends a right angle atthe centre. 3

Circle wmmf parallel @xes tangent wefe oemm tangent awmsmf
Ewrsm FEr (intercept) wae circle mmfcentre & right angle ak oermit A%
maRE ¥ |

Calculate the values of trigonometric ratios of 45°. 3
45° f trigonometric ratio ofmmt ofweem M ms |

Ifthree straight lines are drawn on a white board at random with the eyes

.T
closed, show that the probability of forming a triangle is 7 3

White board wra mf4 sxofien Xfoofos wmems &5 Cxms TR ximesst

-f
mwse triangle wrk meFsme probability wof Z o ARC FHE
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25,

26.

27,

28.

If x, y are any real numbers and d, a positive real number prove that
Ix—yl<difandonlyify—d<x<y+d. 4

x, y  wretns real number ofm wron d € positive real number wrersst
meke W :
Ix-yl<d< y-d<x<y+d

A motor boat whose speed is 15 km/hr in still water takes 1 hour longer to go
36 km upstream than to return downstream to the same spot. Find the
speed of the stream. 4

weess xofos o558 Ruswt Ro 15 km/hr @ss motor boat wha K3l RRRTS
36 km AEIVSMET, BRIV FLPRCT Arenf REFR »'semmErt 1 hour A°TT fww
®5 I BRI It RO MBS I

OR/o4yserm

In an auditorium, the seats are so arranged that there are 10 seatsin the
first row, 13 seats in the second, 16 seats in the third etc. thereby increas-
ing the number of seats by 3 every next row. If there are 64 seats in the last
row, how many rows of seats are there in the auditorium ? Also find the total
number of seats in the auditorium.

Auditorium wk=s EFEROID T3MT RTef, TATT meens ERER 10, wefos me os
EFEF 13, TAROS meen® EFER16 cxfOs IFC mMe D RRfD& EFEF ROMD 3
AEmde IF | mefAs TetRs meens EFER 64 dewafauditorium wa@m meEe
EWER Meem mR anet i Auditorium TEs 3% WnEs EREFOiIe MESms |

Find the area of a triangle ABC with vertices A(x;.y;), B(Xz.yz) and
C (X3, ¥3). 4

Alx:.y1), BOx,y,) wrom C (X5, ya) € vertex ofn ©ss triangle ABC mf area
M I I

State and prove Basic Proportionality Theorem. 5

Basic Proportionality Theorem mf #eP3 5 THROD MakeE 3
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29.

30.

OR/eyyserm

If a perpendicular is drawn from the vertex of the right angle of a right
triangle to the hypotenuse, prove that the triangles on each side of the
perpendiculars are similar to the whole triangle and to each other.

Right triangle wrmr right angle smf vertex wmf perpendicular ww
hypotenuse & xfuesaf, perpendicular amf 2w werfrss dafs triangle wets
TRV THRIM TROD triangle mmrame similar ©s¢ A5z make 3 |

Construct a triangle similar to a given triangle ABC with its sides equal to

5
3 of the corresponding sides of the triangle ABC. Write the steps of

construction. 2+3=5

5
wmrs triangle ABC & similar w53, side ofmae ABC mf kes side ofmmf 3

w's¥ triangle wik construct il construction mf ERmofm %51
OR/egysanm

Divide a given line segment AB internally in the ratio 4 : 3. Write the steps
of construction.
wwrE 35 mmw AB x 4:3 A5z ratio m mumm wsEws 1 construction mf
RBIOfE 557 i
The pilot of an aeroplane observes that the angle of depression of a
kilometer stone on a straight road on a horizontal ground is 30° when his
aeroplane is at particular altitude. When he increases the altitude by 300m
the angle of depression of the next kilometer stone is 80°. Find the altitude
of the aeroplane when the first observation is made. 5

Aeroplane wamf pilot wxe Rmf aeroplane wae wmwes altitude wrs Safils
horizontal wxss Sksa wiws ewst wha &% kilometer stone wwmf angle of
depression ws 30° #%e Exi Br mMf altitude ws 300m memdma Zes
kilometer stone wamf angle of depression wz 60° @5 | TAEE 5mE RyEn
&% aeroplane wanf altitude wa mEws |

51 MB 18 M (N) 7 Contd.

-



31. A cone of height H, is divided into two parts by a plane through the mid-
point of the axis of the cone and parallel to the base. Find the ratio of
curved surface area of the conical part to that of the frustum. 6

H Rwz cone wk, Rmf axis Bf RR% ES8 TROTD base & parallel w*%3 plane
THE O Tef e GREmS | cone RUmf ogr Tanf Tates Skink area

w frustum mf weres drxmf arear WECs ratio § ME TS |

32. Find the mean, median and mode of the following distribution :
mxa mferfs distribution wofmf mean, median TROD Mode ME M :

Class 20— 40 [40 — 60 |60 — 80 (80 — 100 | 100 — 120 {120-140 |[140-160 | 160180 |180 — 200

6 9 1 14 22 13, 10 8 7

Frequency
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