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MATHEMATICS
o

Time allowed : 3 hours Maximum Marks : 100
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General Instructions :
()  All questions are compulsory.
(i)  The question paper consists2¥ questions divided into three sectiehsA, B and C.
Section A containd0 questions of38 marks each. Section B is d0 questions of
4 marks each and Section C is®fjuestions ob marks each.
(i) There is no overall choice. However, an internal choice has been provided in two

guestions of three marks each, two questions of four marks each and two questions
of six marks each.

(iv) In question on construction, the drawing should be neat and exactly as per the given

measurements.
(v) Use of calculators is not permitted.
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SECTION A
g g A

Question numbers 1 to 10 carry 3 marks each.

YV7 GE 1 7 10 7% JAF §97 3 H F & |
Using quadratic formula, solve the following quadratic equation for x :

x> — 2ax + (a2 — b2 = 0

fgora @ &1 @ & e g giERe B x & e g S

x> —2ax+ (@2 —b? =0

If x — 1) (x + 2) is the GCD of the polynomials P(x) = (x% — Bx + 4) 2 + ax + 6), and
Q) = (x2 — x — 6) (x> + 3x + b), find the values of a and b.

I x— 1) (x+2), TG Px) =% —5x+4) (x%+ax +6), qd
Q) = —x—6)x2+3x+b) F H.Y. (GCD) B, T a TA b & TF Fd FIIL |

Solve the following system of linear equations :
6(ax + by) =3a + 2b
6 (bx —ay)=38b—2a
OR

The sum of the digits of a two digit number is 15. The number obtained by
interchanging the digits exceeds the given number by 9. Find the number.

frr s e faE & g S -
6 (ax + by) = 3a + 2b
6 (bx — ay) = 3b — 2a
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Find the sum of the first 25 terms of an A.P. whose n'® term is given by t, = 7 — 3n.
OR

Which term of the Arithmetic Progression 3, 10, 17, ... will be 84 more than its 13
term ?

forelt AR oM & s 25 W W AT I AT FFEH o8 Wt =7 308 |

Fgar
gaR 9vft 3, 10, 17, ... waﬁ?wqaw%m%‘qa@ma@aam?
If P= ——"—*Y—— Q= —"——:X—— and R = ——y—, express [P x Q + R
(x—y)?+3xy’ (x+y)? — 3xy
as a rational expression in the lowest form.
Ifg —x—iLQ———-——L-H?ITR——'Y—-H\TPxQR]Eﬁ
(x—y) + 3xy (x+y) — 3xy

frerem o&f o AT =ie® & w1 F = S |



6. The 8 term of an Arithmetic Progression (A.P.) is — 23 and its 12 term is — 39. Find
the A.P.

TH AR AR & 8af 9€ —23 @ 99 1281 '€ —39 ? | R 9vf ¥ Fw |

7. A loan of Rs. 5,300 is to be returned in two equal annual instalments. If the rate of
interest is 12% per annum, compounded annually, calculate the amount of each
instalment.

5,300 €. F TH FUT o GO afbes Rl § oftern Sr 2 | afe oo &t & 129% aifvsh
2, W g ad daifsa fepar oar 2, @ e fRw & ufn ofefaa S

8. An electric fan is available for Rs. 600 cash or for Rs. 250 cash down payment followed
by 3 monthly instalments of Rs. 125 each. Find the rate of interest charged under the
instalment plan.
foctell § wo 9eT UE U@ 600 €. THG IUAT 250 . AHA TG YA U 125 T
gfq A @ 3 Afew R W ST 2 | fRw AW & omia oS @ W 9@

o |

9. In Figure 1, AB is a diameter of a circle, with centre O. If £ ABC = 70°, £ CAD = 30°
and Z BAE = 60°, find £ BAC, Z ACD and £ ABE.

Figure 1
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10. In Figure 2, ABCD is a trapezium in which AB || DC. The diagonals AC and BD

. AO BO
intersect at O. Prove that oc = Do -

A B

Figure 2
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SECTION B
Tug o

Question numbers 11 to 20 carry 4 marks each.
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11. Solve the following system of linear equations graphically :
bx — 6y +30=0
5x +4y — 20 =0

Also find the vertices of the triangle formed by the above two lines and x-axis.



12.

13.

14,

15.

frfafag fas gfeu e S 7% & EEd ¥ & SNy
5x — By + 30 = 0
bx +4y —20=0

W B ¥ T ff g ST St SRS @ Wl T x-o F WY S

Solve for x :
4x — 3 2x+1 —1 3
(2x+1] _10[4x-—3] =3 x# T X#y

OR

300 apples are distributed equally among a certain number of students. Had there been
10 more students, each would have received one apple less. Find the number of
students.

x & fov ga Ffvw
dx —3 9% +1 -1 .3
(2x+1] _10(4x—-3J =3 xr5ms x#y
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Determine the ratio in which the point (— 6, a) divides the join of A(—3, — 1) and
B (— 8, 9). Also find the value of a.

q® AU g o el g (—6, ), fgelt A(—3, —1) T B(—8,9) ¥ T
A Y@rEs & sieal 8 | a & AA f §A FST

Prove that the coordinates of the centroid of a A ABC, with vertices A (x4, y;), B (x5, yy)

X +Xo+Xq Y1 +YVo+y
and C (x5, y4) are given by[1 32 3, 1 32 3}

fag #fE 5 ™ B9 aBC, % W A, y,), B(x, yp) T Clxg yp) 8 &
N . [x1+>;2+x3, Y1+y2+Y3J |

3

Construct a triangle ABC in which BC = 62 cm, £ A = 60° and median AD = 45 cm.
T 9 ABC &I T ifeg fored BC = 6.2 ¥, £ A=60° T9T WIEMEH AD = 4.5 T |



18. Prove that :

tan 0 + cot O
1—cot6 1-—tano

= 1+tan0 + cot ©

OR

Without using trigonometric tables, evaluate the following :

3 tan 25° tan 40° tan 50° tan 65° — % tanZ 60°

4 (cos2 29° + cos” 61°)

fag ST f&

tan 0 + cot O
1—cot6 1—tanb

= 1+tan6 + cot O
FHGdar
frafida afawet & s &, 9 & a9 ga fike

3 tan 25° tan 40° tan 50° tan 65° — % tanZ 60°

4 (0052 29° + cos® 61°)

17. A hemispherical bow! of internal diameter 30 cm contains some liquid. This liquid is to
be filled into cylindrical shaped bottles each of diameter 5 cm and height 6 cm. Find the
number of bottles necessary to empty the bowl.
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18. The following data shows the expenditure of an individual over various items :

Item Education Food Rent Clothing | Others

Expenditure (in Rs.) 1600 3200 4000 2400 3200

Represent the above data with the help of a pie-chart.

% w5 g0 fafEm wE W @e (39) & 3iwe e #

T ferem qee | fREn Co I

g (%, ﬁ) 1600 3200 4000 2400 3200
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19.

20.

21.

The mean of the following frequency distribution is 57-6 and the sum of the observations
is 50. Find the missing frequencies f; and f,.

Class 0-20 | 20-40 | 40-60 | 60-80 | 80-100 |100-120

Frequency 7 £, 12 £, 8 5

ff aREA S F WA 57.6 3 T4 NGUN H AWM 50 7 | W SNARA f, 9 f,
@ FHET |

it 0-20 | 20-40 | 40-60 | 60-80 | 80-100 ;100 -120

IRERAT 7 f) 12 f, 8 5

A bag contains 3 red, 5 black and 7 white balls. A ball is drawn from the bag at
random. Find the probability that the ball drawn is

(i) white
(i) red
(iii) not black

(iv) red or white

A3 A, 5 Fel A 7 kG R E 1 d A Y Agew Y R W g
frgret T | wivwa T e B et © e

G e g
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SECTION C
YoE |

Question numbers 21 to 25 carry 6 marks each.

9T & 21 § 25 0% AT 997 6 3 ¥ & |

Prove that the angle subtended by an arc at the centre is double the angle subtended by
it at any point on the remaining part of the circle.
Using the above, do the following :

Prove that the angle formed by a chord in the major segment is acute.
OR



Prove that the sum of either pair of opposite angles of a cyclic quadrilateral is 180°.

Using the above, do the following :

In Figure 3, ABCD is a cyclic quadrilateral in which £ A = (x + y + 10)°,
LB=(y+20°, £C=x+y—30) and £ D = (x + y)°. Find x and y.

B

Figure 3
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22,

23.

24.

Prove that in a right-angled triangle, the square on the hypotenuse is equal to the sum
of the squares on the other two sides.

Using the above, prove that following :
In A ABC, £ A = 90° and AD L BC. Prove that AB? + CD? = BD? + AC2.

frdft g e § fog AT 5 w5t @ o o/ @ o & o & A & W
g 2
mﬂmmﬁﬁmm:

T S ABC H, £A=90°T9 AD L BC B | g #ifow &
AB? + CD? = BD? + AC?

The angles of elevation of the top of a tower from two points P and Q at distances of a
and b respectively from the base and in the same straight line with it, are
complementary. Prove that the height of the tower is Vab.

frdt AR % MR | o T b F FA W U & W@ § R A fagei FAw p
T Q ¥ @ W HAR & R & 399 &V @& WY Se § | fag FifT B e
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If the radii of the circular ends of a bucket, 45 cm high, are 28 cm and 7 cm (as shown
in Figure 4), find the capacity of the bucket.

i B s
45 cm
7 cm
<y v
Figure 4
OR

A hollow cone is cut by a plane parallel to the base and the upper portion is removed.

If the curved surface of the remainder is % of the curved surface of the whole cone,

find the ratio of the line segments into which the altitude of the cone is divided by the
plane.
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25. Mohan Lal has an annual income of Rs. 2,50,000

(excluding HRA). He contributes

Rs. 4,000 per month in his provident fund and pays an annual premium of Rs. 15,000

for his LIC policy. How much should he invest in N.S.C.s

so as to get maximum

rebate ? He pays Rs. 2,500 per month for 11 months towards income tax. How much
income tax has he to pay in the last month of the year ?

Assume the following for calculating Income Tax :

(a)

(b)

Standard Deductions :
(1) Upto Rs. 75,000

(ii) From Rs. 75,001 to Rs. 5,00,000
(iii) Above Rs. 5,00,000
Rates of Income Tax :

Income
(i) Upto Rs. 50,000
(i) From Rs. 50,001 to Rs. 60,000
(iii) From Rs. 60,001 to Rs. 1,50,000

(iv) From Rs. 1,50,001 to Rs. 8,50,000

10

40% of the salary or Rs.
whichever is less
Rs. 30,000

Rs. 20,000

30,000,

Income Tax

No Tax

10% of the amount exceeding Rs. 50,000
Rs. 1,000 + 20% of the amount by

which taxable income exceeds
Rs. 60,000
Rs. 19,000 + 30% of the amount by

which taxable income exceeds
Rs. 1,50,000



(¢) Rebate in Tax (i) 20% of the savings subject
to a maximum of Rs. 14,000 if

the gross income is upto
Rs. 1,50,000

(ii) 15% of the savings subject
to a maximum of Rs. 10,500 if the
gross income is between
Rs. 1,50,001 and Rs. 5,00,000
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