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MATHEMAT O

Time allowed : 3 hours Maximum Marks: 80
fefRa awg : 3 gue @ Siferpas 3 : 80
General Instuctions:

()  Allgquestions Isory.
(i)  The question nsists28¥ questions divided into three sectier#\, B and

cwtain% guestions o2 marks each, Section B isi questions of
and Section C isbafuestions db marks each.

o overall choice. However, an internal choice has been provided in two
ons of two marks each, two questions of three marks each and two questions
ive marks each.

(i)

In question on construction, the drawing should be neat and exactly as per the given
measurements.

(v)  Use of calculators is not permitted. However, you may ask for Mathematical tables.

FHT [T -
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(i) &7 99797 7 25 g7 &t 7 @usl — o, g 3 T 4 92 gu &1 @ o 7 gi-ar
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6 797 mfaeT &1

(i) go7-97 & ®F 777 ATF fawey T8 &1 [ ot q-ar sl ara & g, -
B art & gl FT gra-gra Sl ard @ gor § SRl fAwew kR T &
(V) T art go7 7 SIRET @ & S [RY 7T 49T % qq9r oqey &/

(V) @agaeT P FAT B STgENT TE &1 @fbT dlT smavamar & ar T
AR @ AT #T T &

SECTION A O
- O
Questions number 1 to 7 carry 2 marks each. .
g7 HE@T 1 G 7 T JAF T B 2 o & @
1. Findthe LCMofx’ +x*+x+1 andx*-1.
*+x’+x+1 qar x* -1 1 dgIW FAIE W%
2. Solveforxandy: &
8x —9y = 6xy
10x + 6y = 19xy

Solve for X and y

.\.‘b’

y & fu gq sty
3
x 3y_ 5
2 4 2

3. InanA.P, the sum of its first n terms i8 +2n. Find its 18 term.
T FAR GET & YIW N S B G N2 + 2N T | 39T 1847 IS S it |
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4. In Figure 1, two circles touch each other externally at C. Prove that the common tangent
at C bisects the other two common tangents.

P E Q

N
N

~ A

Figure 1
" s S
D is any point on the side BC of " ABC such thatZ ADC = / BAC®™Prove that
CA? = BC.CD. L 4
PR 1 H, 31 g9 WeR fag C W amera: w9f & € | C & SWae

s
fog D =0 y&r R & f6 £ ADC = £ BAC. &

oy fh CA? = CCP
following distribution :
Frequency
8
12
20-30 10
30-40 11
40-50 9
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0-10 8
10-20 12
20-30 10

30-40 11 O
40-50 9 ()

L 4
6. A ceiling fan is marked at Rs. 970 cash or for Rs. 2 @own payment followed
by three equal monthly instalments of Rs. 260. Findighe rjite of nterest charged under

the instalment plan.

T%h B & UW H TRE T 970 B & F 0 . & e PIAM & I 260 5.
H A U OiHe fhedl T SUd; RIS G e b 1 M 1 G o B C = L
HIfTT |

7. Abox contains 5 re g een balls and 7 white balls. A ball is drawn at random
from the box. Find th I ity that the ball drawn is

(@ white.

H 5 W@ G, 4 & G qAT 7 The A & | A H § U g AGAT A
| TR S hifoTe fob el T e

(31) "HT )

(@) A @ T SR T a%e 2|
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SECTION B
gug g

Questions number 8 to 19 carry 3 marks each.
g97 G&IT 8 & 19 0% F&F F97 B 3 o &

8. Solve the following system of linear equations graphically :
2x + 3y = 12

O
=1 s T feE & I% ERT BT HINT

2x + 3y = 12

2y —1=x @ TS
9. Simplify: 0

- 4ax ><(x+a)2
(a+x)*| x’-a’ &

A BT -
- 4ax (X+a)
(a+x) x’
10. The first term, commo e and last term of an A.P. are 12, 6 and 252
respectively. Find th Il terms of this A.P.
T GRS B T , wcuaawiﬁwqaamsr12,66@1T252%‘|31=rw7ﬂ
S HITT |
11. Provet vertices of a regular pentagon are cyclic.
OR

d of a circle with centre O. A is a point on arc BAC as shown in Figure 2.
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fos @fg 6 el &9 daye & @i IR oY fag @ €
rerar

#v% O a1 gq &t BC U% ofiar 2| 919 BAC W Us favg A & Jar i st 2 & garar
T % fg #ifT 5 £ BAG + £ OBC = 90°.

B_____C

SITFIT 2 4
12. Draw a circle of radius 4.5 cm. At a point Aon it, dr t to the circle without

using the centre.

4.5 g1 B &1 Uk g9 @ikul 3@ 99 b H TAM Ry fo,

T W s @y Y@ i x
13. Atoy is in the form of a cone mounted,an a sphere with same radius. The diameter

of the base of the conical portion isg cr@nd the total height of the toy is 14.5 cm. Find

A\ 00

the volume of the toy. [Use = 2

U fEdr orefia w® @ Il 9 & SRR F & | 9 WRT & STMER T
| 7 9 ar 7 14.5 91 & | fg@e &1 Ead §id i |

22
[r =" a1

14. The expendi different heads of a household (in hundreds of rupees) is as follows :

ducation Games Entertainment  Gardening Decoration

20 10 15 10 17

a pie diagram to represent the above data.

RaR @& @d (R wudl H) fafre 75 = T

LS farerm o AT T qorae
ad 20 10 15 10 17

S SitEE @ T S R i
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15. All the three face cards of spades are removed from a well-shuffled pack of 52 cards. A
card is then drawn at random from the remaining pack. Find the probability of getting
(a) a black face card, (b) a queen, (c) a black card.

52 udi @ um ghfa wEr § 9 gR9 (spades)®d il e A W (face cards)
epre AT T R QW TE H § Argeedl Uk Ol MehTl AT | 9Tkl S hiTg
5 fepr e war (31) uw wen R~ A v g, (@) Uw oW g, (J) U
TR

16. Prove that:
tanA+secA-1 1+sinA
tanA —secA+1  cosA O

OR

. o : 4
Evaluate without using trigonometric tables @
cot54°

tan 7°.tan 23°.tan 60°.tan 67°.tan 83° + —t sin 20°.seof 0° -2

tan 36
forg #ifom f &

tanA+secA—1 1+sinA
tan A —sec A +1 Ccos A

Sl
T arferhrstt & 9aRT A ST BT -
tan 7°.tan 23°. tan 60°: 830+ S0 i 200 s 700~ 2
tan 36
17. Three consecutive i of a parallelogram are (—2, —1); (1, 0) and (4, 3). Find the
coordinates of

fo%th vertex.
A A i foeg (—2, —1); (2, O)aam (4, 3) E 1 9 ofid &

18. | C (—1, 2) divides the line segment AB in the ratio 3:4, where the

es of A are (2, 5), find the coordinates of B.

C(—1, 2)u® @ @z AB &I 3: 4% U ¥ dfear &, T&f A & fadanias
,5) g, @ B & e s &g |

19. Aloan of Rs. 2550 is to be paid back in two equal half-yearly instalments. How much is
each instalment if interest is compounded half-yearly at 8% per annum ?

9550 5. el KT & TH STefaTtier fohedl § @er™r ST & | Ydeh fohee a7 Tidr s shifore
e AT SYefaTitier GaAlford BT & a9r SHel ¥ 8% dte € |

30/1 7



20.

21.

SECTION C
qgus q

Questions number 20 to 25 carry 5 marks each.
Toq q@r 20 & 25 A% JAF GIT 5 b &1

Prove that the ratio of the areas of two similar triangles is equal to the r f
squares of their corresponding sides.

Use the above for the following : O
If the areas of two similar triangles are equal, prove that they are co nes
U & FHH BT & | *

= & fog Sudee &1 yanr &

%@aﬁﬁqﬁ;aﬁawﬁgﬁw%ww%a%f@wwﬁm%ﬁ%

If a line touches a circle and from the ontact a chord is drawn, prove that the
angles which this chord makes with gi line are equal respectively to the angles
formed in the corresponding alternatégeg ts.

Use the above for the following ;

In Figure 3, ABCD is a cydl ilateral and PQ is the tangent to the circle at C.
If BD is the diameter a 0° andZ ABD =60°, find (i) ZADB (ii) £ BCP.

Figure 3

30/1 8



afe U W@ UH A B Wl BT & qdr Wy fag ¥ g9 & SAar @i AW g,
fos #fT 6 28 Sfar g sl @1 & |/ g9 M0 R @ URNR g @vel &
IO H HAT: AN B 2 |

fr=r & foro Sud @1 g &Y

ST 3 H, ABCD U& Thid ag4st & ao1 PQ I & favg C o =ef @m g1 afe BD
I B A a9 £ DCQ = 40°Tar £ ABD = 60° &, ar (i) LADB (i) £ BCP

FHIT |
Q

) O
P

B
A
3TFHIT 3
22. The numerator of a fraction |s an its denominator. If three is added to each of

the numerator and deno fractlon is mcreasesiby:lnd the fraction.

The difference of two natural numbers is 45. The square of the smaller
number is fourtime er number. Find the numbers.

%;%Qﬂ%?ﬁq%mﬁwmwaq@zsﬁssh%m&,ﬁwfﬁﬂ

z\ T s #if
g

hemispherical bowl of internal diameter 36 cm is full of some liquid. This liquid is to
be filled in cylindrical bottles of radius 3 cm and height 6 cm. Find the number of bottles
needed to empty the bowl.

OR
Water flows out through a circular pipe whose internal radius is 1 cm, at the rate of
80 cm/second into an empty cylindrical tank, the radius of whose base is 40 cm. By
how much will the level of water rise in the tank in half an hour ?
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24.

25.

U SR qaw foeer snf<aies =ama 36 941 &, fRdl vt ueref & w31 gom ® 1 39 o’
TeTe AR diadl § R AT § | I e sl Bear 3 U a9 $ars 6 96l B |
TAET 3H AT g9 bl @rell & B [0 feh=l gl =@mied |

SUE]

TF FAER UEY RrEe AR Aeearg 1 99 &, § § qr 80 &HI Ui dehve
H IEHY UF @Al SR o § fR @I 8 | SR ok & STUR & e
JARY MY H & YA b § UMl &I &R fohaer & |

A pole 5 m high is fixed on the top of a tower. The angle of eIeva&the top of the
pole observed from a point A on the ground is 60° and t o*depression of point

Afrom the top of the tower is 45°. Find the height of th =1.732)
5 Al AT @1 U& HHR & 9l W @ & | 9 G A ¥ @ % o

%gwwﬁw%%amrﬁw%aﬁé I BT 45° | AR

F FaE T FRw (V3 = 1.732680Rm0)

The salary of Hukam Singh is 00"per month (exclusive of HRA). He donates
Rs. 30,000 to Prime Minister’s d (100% exemption). He contributes Rs. 6,500

per month towards Providefit F nd Rs. 5,000 quarterly towards LIC premium. He
also purchases NSC th Rs. 0,000. He pays income tax of Rs. 5,100 per month for

11 months. Calcul%n ome tax he has to pay in the 12th month of the year.
Use the followirlg to calCllate income tax :

(a) Saving 100% exemption for permissible savings
upto Rs. 1,00,000

Income tax
Upto Rs. 1,00,000 No tax
From Rs. 1,00,001 to Rs. 1,50,000 10% of the taxable income exceeding
Rs. 1,00,000
(i) FromRs. 1,50,001 to Rs. 2,50,000 Rs. 5,000 + 20% of the amount
exceeding Rs. 1,50,000
(iv) Rs.2,50,001 and above Rs. 25,000 + 30% of the amount
exceeding Rs. 2,50,000
(c) Education Cess 2% of Income tax
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T fHE 1 a9 (T fRrar 9T Blga) 42,000 &. HI¥®H € 1 8 30,000 E. JEW HT
Ted HY (100% §2) | 9 IaT &1 98 6,500 &. Ui Are Afgsy ffer & qar 5,000 .
Iifaes e ST diftEy 2ar &1 9% 10,000 . & T g9 9 o @lEdr 8 | 98 5,100
T. 9 11 A1 O 39 &2 3aT € | Id180 S a9 & 129 918 § feha=T 31T Y 347 92m |

S T B TOET B [ #T FAT
(37 T=qa SAfRAH 1,00,000 &. HI IFTIAT
W 100% B
@) M B X 0
&I S #H
() 1,00,000 &. qH BT AT HT el
(i) 1,00,001 & H 1,50,000 &. TH 1,00,000 . AT

H 10%
(i) 1,50,001 &. F 2,50,000 &. TH 5,00 6(1),000 . 3ffees qiEr
2
5, L+

(iv) 2,50,001 &. 3R 3rferm & 2,50,000 5. & 3tferes iar
30%

(&) farem 3uet AT H H 2%

(%
?J+
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