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I 1. If A and B are two non-empty subsets of a universal set, then

De-Morgan’s law is given by

(A) (AUB)' = A' UB' B) (AUB)'=A'NB

) (AnB) = A" nB D) (AUB)' = (AN B)'

Ans. :

(B) (AUB)'= A'nB 1
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2. The value of nCO X ncl is
(A) 1 (B) n
(C) n! (D) O
Ans. :
(B) n 1
3. A fair die, the faces of which are numbered from 1 to 6 is rolled
once. The probability of getting 4 on its top face is
A 4 B 3
B g B %
2 1
© 3 D)
Ans. :
1
N 1
4. If the mean of a collection of data is 13 and standard deviation is
5-2 then the coefficient of variation of the same data is
(A) 20 B) 30
(C) 40 (D) 50
Ans. :
©) 40 1
S. A quadratic equation whose roots are 3+ 2\/€ and 3-2y{5 is
2 2
(A) X7 -6x-11 =0 B) X" +6x-11 =0
2 2
¢ X" +6x+11 =0 D) X" -11x+6 =0
Ans. :
2
(A) X" -6x-11 =0 1
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3
6. If tan A= 7 then sin A is
3 4
@ 3 B3
4 5
© 35 D3
Ans. :
3
(A) 5 1
7. The distance between the origin and point ( x, y) is
A) x2 _ y2
B) y(x+y )2
(C) \/ (x-y)?
(D) x2 4 y2
Ans. :
2 2
8. If Pis the mid-point of the line joining A( 1, 4 ) and B( 3, 6 ) then
the co-ordinates of Pis
(A) (4, 10) (B) (2, 10)
© (2, 5) (D) (4, 5)
Ans.
(©) (2, 5) 1
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II.

10.

11.

12.

Answer the following : 6x1=6
( Question Numbers 9 to 14, give full marks to direct answers )
Write the formula to find the Harmonic mean between two positive

integers a and b.

Ans. :

2ab

Harmonic Mean =
a+b

State Euclid’s Division Lemma.

Ans. :

Given positive integers a and b there exist unique integers g and r

satisfying a=bg+r, 0 < r<bh.

Write the nature of the roots of a quadratic equation whose
discriminantis O [ ie. A=0].
Ans. :

The roots are real and equal.

In the figure, PA and PB are the tangents to the circle with centre O
and | APB = 80°. Find | AOP .

A

Ans. :

AOB = 180° - 80°

= 100° Y2

AOP = % AOB

= éx100° Yo

AOP = 50°
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13. | If the length of the diagonal of a square is 10‘/3 cm, find the length
of the side.
Ans. :
A D
1042
X
B x C
AC? = AB? + BC? Yy
(10/2)? = AB? + AB?
200 = 2 AB?
AB2? - 299
2
AB? = 100
AB = 10 cm, Length of the side = 10 cm Ya 1
14.| Write the formula to find the volume of the sphere whose radius is r
units.
Ans. :
4 3 . .
Volume of sphere = 3 nr” cubic units )

1. 15.

If A={1, 2, 7} and B={5, 7, 12} are two sets then verify

AUB = BUA. 2
Ans. :

A=1{1,2, 7}y, B={5 7, 12}

AUB={1, 2, 7y U{5, 7, 12}

AUB={1, 2, 5, 7, 12} .. (i) Yo
BUA={5, 7, 12}yU{1, 2, 7}

# (21)802-RR(B)
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BUA={1, 2, 5, 7, 12} ... (ii) Ya
From (i) and (ii)
AUB=BUA 1 2
16.| Define Arithmetic progression. Write the general form of arithmetic
progression. 2
Ans. :
An arithmetic progression is a sequence in which each term is
obtained by adding a fixed number to the preceding term ( except the
first term ). 1
The general form of APis a, a+d, a+ 2d, a+ 3d 1 2
17.

In a Harmonic progression 5Sth term is % and 11th term is % Then

find the 25th term. 2
Ans. :
1
T - —
5 12
1
T, = 15
Tps =7

Corresponding terms in A.P. will be

T, =12
_ 1
T, =15 s
T —T
4- P
P-q
_ -t
5-11
_12-15
~6
_ -3
~6
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d=l
2

Now T5 = 12

a +4d = 12

a+4(%)=12

a=12-2

a = 10

Now T, = at(n-1)d

Tys

a+ 24d

10 + 24 (%)

10 + 12

Tys

22

Corresponding term in Harmonic Progression is

1
Tos = 55

Alternate method :

In AP. Ty = 12

T,; = 15

T = a(n-1)d

n

T5 = a+4d

te. 12=a+4d

Similarly T;; = a+ 10d

15 a+ 10d

... (i)

# (21)802-RR(B)
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Solving (i) and (ii)
a+ 4d = 12
a + 10d = 15
- -)
- 6d = -3
d = % v
From (i) at+4d = 12
1
+4 (=)= 12
a+4(3)
at?2 = 12
a=12-2 Yo
a = 10
Now T25 = a+ 24d
= 10 +24 (l)
2
= 10+ 12
T25 = 22
Corresponding term in H.P. is T25 = % Yo 5
18. Prove that 5 - ‘/3 is an irrational number. 2
Ans. :
Let us assume 5 - \/3 is a rational number
= 5 —J_ =P ez, q=# 0 Yo
q where p, g )

% (21)802-RR(B)
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5q —
= ‘/3 is a rational number, =P is rational. Yo
q
But we know that ‘/3 is not a rational number.
This leads to contradiction. 72
Our assumption that S ~ ‘/3 is a rational number is wrong.
= S5- ‘/§ is an irrational number. Yo 2
19.| Find, how many three-digit even numbers can be formed using the
digits 3, 5, 7, 8 and 9, without repeating any digit. 2
Ans. :
Hundred place Ten place Unit place
or or
4 ways 4P1 3 ways 3P1 1 way { 8] 1
To form 3-digit even number, unit place can be filled only in one way
i.e. by 8.
Hundred place can be filled in 4 ways
Ten’s place can be filled in 3 ways
By F.P.C., number of three digit even number that can be
formed using the digits 3, 5, 7, 8 and 9 is 72
= 4x3x1 or 4P1X3P1><1
= 12
Totally 12, 3 digit even numbers can be formed. Yo 2
20.| There are eight teachers in a school, including headmaster. Find in
how many ways, can a committee of 5 members be formed so as to
include headmaster in the committee. 2
Ans. :

# (21)802-RR(B)
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There are 8 teachers including Headmaster
A committee of 5 members is to be formed and headmaster is one of
the members.
Only 4 members are to be selected from remaining 7 teachers. %2
The possible number of such committees = 1x “c 4
_ 7Tx6x3x4
= —a
_ 7 x ﬁ x 5 x }( 1
AxBxZx1
= 35 ways.
The committee can be formed in 35 ways. Yo 2
21.| 500 lottery tickets are sold. Of these 5 tickets are allotted prizes.
Sanjay purchased one lottery ticket. What is the probability that
Sanjay gets lottery prize ? 2
Ans. :
500 lottery tickets are sold
n(S) = 500 Yo
Sanjay purchased 1 ticket.
Let A be the event of Sanjay getting lottery prize.
Thenn(A) = °C, = 5 Ya
A
pa) = MA) )
n(s)
5
P(A) = — Y
(4) = 560 ’
1
OR P(A) = —
100
The probability of Sanjay getting prize is S or L
P y Jay gETHRE P 500 100 2

% (21)802-RR(B)




CCE RR 11 81-E
Qn. . Marks
Nos. Value Points allotted
2. Find the sum of 2‘/2, 7‘/E, —3‘/3. 2
Ans. :
2Ja +7Ja -34a Yy
= 9Ja -3ya 1
= 64a. Yo 2
. . . . . 2
Rationalise the denominator and simplify ————. 2
23. 503
Ans. :
2z RF. of J5-J3 is J5+J3 Y%
53
2 2 {5+43 .,
J5-J3 543 J5+J3
2(45+43
- (‘/2_ ‘/_)2 . (a+b)(a-b)=a’-b>
(V5)° - (V3)
2(J5+y3) y
= — 2
5-3
A5 +3)
2—
- [5+(3 vl
24.| Find the remainder obtained when P ( x) = x3+3x% -5x+8 s
divided by g(x)=(x-1). 2
Ans. :
- .3 2 -
P(x) = x°+3x°-5x+8, g(x)=x-1
By remainder theorem, remainderis P( 1) Ya

# (21)802-RR(B)
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P(x) = x3 +3x% -5x+8
P(1) = 13+3(1)2-5(1)+8 Vs
= 1+3-5+8
= 12-5
P(1) =7 v
The remainder is 7 Yo 2
Alternate method :
x—-1) x3 +3x% -5x+8 ( x% +4x-1
x3 — x2 Yo
B ()
4x2 —5x+8
4x? - 4x 72
= )
- x+8
- x+1 Yo
) &)
7
The remainder is 7. Ya 2
25.| Divide 3x° +11x2 +34x+106 by ( x — 3 ), using synthetic division

and find the quotient and remainder.

OR

% (21)802-RR(B)
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If (x—95)is afactor of x5 -3x2 +ax- 10, then find the value of a.
Ans. :
3 3 11 34 106
\ 9 60 282
3 20 94 388 1
The quotient is 3 x2 + 20x + 94 Yo
and the remainder is 388 Yo 2
OR
(x-95) isafactorof P(x) = x3 -3x% + ax- 10
=  P(5)=0 72
Now P(x) = x3 -3x2 + ax- 10
P(5) = 52-3(5)°+5.a-10
0 = 125-75-5.a-10
0 = 40 + 5a
S5a = -40
a = % 1
a=-8
a=-8 Y2 2
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26.| Draw a chord AB of length 5 cm in a circle of radius 3 cm. Construct a
tangent at the point B. 2
Ans. :
r = 3cm
AB = 5cm
BQ is the required tangent
Circle — Yo
Chord — Yo
Tangent — 1 2
27.| In the figure if DE || BCand DP || BE then prove that

AE2 = AP.AC. 2

oy
Vv
9!

OR

% (21)802-RR(B)
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If the areas of two similar triangles are equal, then prove that they are

congruent.

Ans. :

Given: DE || BC

DP || BE
To prove : AE? = AP. AC
Proof : A ADP ~ A ABE
4 =4

and | ADP = | ABE as DP || BE

AD AP

—_—= ..(1) - Thales theorem
AB AE

Similarly A ADE ~ A ABC
[4a=]4

| ADE = | ABC as DE || BC

Q = ﬂ ... (ii) Thales theorem
AB AC

From (i) and (ii)

AP _ AE
AE  AC

AE? = AP.AC
Direct proof may be given full marks.
OR
Let A ABC ~ A DEF

Given that ar (A ABC) = ar (A DEF)

Yo

Yo

Y2

Y2

To prove : A ABC = A DEF B e

# (21)802-RR(B)
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Proof: A ABC ~ A DEF
N ar (A ABC) _ BC? "

ar (A DEF ) EF2

2
ias0c) .
BC?
" EF?

BC? = EF?
— BC = EF Yo
Similarly AB= DE and AC= DF

A ABC = A DEF » S.S.S. criteria Y2 2

28.| If A=60°, B=30° then prove that
cos(A+B) = cosA.cos B-sin A. sin B. 2
Ans. :
= 60°

B = 30°
To prove : cos (A+ B) = cos A.cos B-sin A. sin B
Consider cos (A + B)

= cos (60° + 30°)

= cos (90°)

=0 .. (i) 2

Now

cos A.cos B-sin A. sin B

cos 60° . cos 30° — sin 60° . sin 30°

143 43 1
2 2 7

2°°2 2 "2

% (21)802-RR(B)
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TERE
- 4 4 1
= 0 ... (ii)
From (i) and (ii)
cos(A+B)=cos A.cos B-sin A.sin B 72 2
29.| The distance between the points (3, 1) and (0, x)is S units. Find x.
2
Ans. :
(3, 1)= (%, yq)
(0, x) = (X5, Yy)
d = 5 units
N e R I Y,
5= Y (0-3P+(x-17
5= J9+x2+1-2x
Squaring on both the sides
25 = 10+ x? - 2x Ve
ie. x2-2x-15 =0
x? -5x+3x-15=0
x(x-5)+3(x-5)=0
(x-5)(x+3)=0 Yo
x-5=0 or x+3=0
x =25 or x =-3
x=5 or x=-3 Vo 2

# (21)802-RR(B)

[ Turn over



81-E 18 CCE RR
Qn. . Marks
Nos. Value Points allotted

30.| Draw a plan using following information : 2
(Scale20m =1cm)
To D (in metres )
200
140 60 to C
To E 60 120
40 30to B
From A
Ans. :
Scale: 20m =1 cm
40m = % =2 cm
120 m = 120 _ 6 cm
20
140 m = % =7 cm
200 m = 200 _ 10 cm
20
60 m 60 _ 3 cm
20
30 m 30 1-5 cm Yo
20
B 60 m
12 2
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IvV. 31.

Find three positive integers in Arithmetic progression such that their

sum is 24 and product is 480.

OR

If the 4th and 8th terms of a Geometric progression are 24 and 384

respectively, find the first term and common ratio.

Ans. :

Let the three positive integers in A.P. be a-d, a, a+d

Given that a-d+a+a+d = 24

3a = 24
a=28
Also, (a-d)(a)(a+d) = 480

a(a®-d?) =480

a2~ d? =@
a
82 g2 - 280
8
64 - d? = 60
d? =64 - 60
a? =4
d=+£2
If a=8, d= +2
Three terms are 6, 8, 10
OR
If a=8, d=-2
Three terms are 10, 8, 6
OR

# (21)802-RR(B)
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T4 =24
T8 = 384
a=?
r =72
In GP. T, = ar” 1 Yo
T,
C —_— = —
onsider T, Ba Y
38 16
L >t v,
gr3 2,
r4 = 16
A4 o4
r= 2 72
We know that T, = 24 Yo
Le ar3 = 24
a(2) =24
a = % = 3
8
a=3 Yo 3
The first termis a=3
The common ratiois r=2
32.| Calculate the standard deviation of the following scores : 3
2, 4, 6, 8, 10.
Ans. :

% (21)802-RR(B)
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i) Direct method :
x x2
2 4
4 16
6 36
8 64
10 100
> x = 30 ¥ x2 =220 17
n=>5
Standard deviation c = ‘/ zx? —( EJQ Yo
n n
. ‘/@ (2 f
5 5
= 44 - 36
G = ‘/§ Ya
c ~ 28 Yo 3
ii) Actual mean method :
x d=x-x d?
2 -4 16
4 -2 4
6 0 0
8 2 4
10 4 16
> x = 30 Yd? =40 1
n=>5

# (21)802-RR(B)
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Mean = ; = &
n
_ 30
5
x =6 Yo
2
d
Standard deviation c = zn Yo
_ |30
5
-3 v
c ~ 28 Yo 3
iijj  Assumed Mean method :
X d=x-A d2
2 -4 16
4 -2 4
6 0 0
8 2 4
10 4 16
Yd=0 Yd? =40
Let us assume A = 6 Yo
n=>5
2 2
. \/Zd (z) ”
n n
_ |40 (0}
5 5
-3 v,
c ~ 28 Yo 3

% (21)802-RR(B)
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iv)  Step deviation method :
X d=x-A Step deviation d?
d= x—A
c
2 -4 -2 4
4 -2 -1 1
6 0 0 0
8 2 1 1
10 4 2 4
1
Yd=0 Yd? =10
Let A = 6
Common factor c¢= 2 Yo
n=>5
2 2
c = J Zd —( E J X C 1/2
n n
- [ 0 x2
5
= ‘/ 2-0 x2
= 2/2 Yo
c = 28 Yo 3
33.| If one root of the quadratic equation x2 - 6x + g = 0 is twice the
other, find the value of q. 3
OR
If m and n are the roots of equation x2 -3x+1 = 0, find the values of
i) m?n + mn?
ii) L i
m n
Ans.

% (21)802-RR(B)
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x2—6x+q= 0
a=1, b= -6, c=gq
Let m and n be the roots and m=2n Yo
Sum of the roots m+ n = %b Yo
2n+n = _(16)
3n = 6
n=2 Yo
m = 2n
m=2(2)
m =4 Yo
m.n=< Yo
a
(2n)(n) = 3
2n? = q
2(2)%=q
qg=8 Yo 3
OR
x?-3x+1 =0
a=1, b= -3, c =1
Sum of the roots m+n = %b
M = —(13)
m+n = 3 Ya
Product of the roots = mn = %

% (21)802-RR(B)
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1
mn = pa—
1
mn = 1 Yo
i) m?n + mn?
= mn(m+n)
=1(3) =3
m?n+mn® = 3 1
.. 1 1
ii) —+ =
m n
o m+n
mn
1
i + l =3 1
m n 3
34.| Prove that “if two circles touch each other externally, the centres and

the point of contact are collinear”. 3
Ans. :
J\X
A B
P
Vo
vyY
Data : A and B are the centres of touching circles. P is the
point of contact. Ya
To prove : A, Pand B are collinear. Yo
Construction : Draw the tangent XPY Yo

# (21)802-RR(B)
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Proof : In the figure
APX = 90° -. Radius drawn at the point of contact
BPX = 90° is perpendicular to the tangent Yo
APX +| BPX = 90° + 90°
| APX +[ BPX = 180°
@ = 180°
APB is a straight line.
A, P and B are collinear. Yo 3
35.
In the figure if AD 1 BC, prove that AB? + cD? = BD? + AC?. 3

OR

In the figure, O is any point inside a rectangle ABCD. Prove that

OB2 +0D? = 04A? +0C2.
A

Ans. :

% (21)802-RR(B)
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In B\ ABD,
AB? = BD? + AD? Ya
AD? = AB? - BD? () Vs
mm B\ ADC,
AC? = AD? + cD? Ya
AD? = AC? -cD? ... (i) Va
From (i) and (ii)
AB? - BD? = AC? - cD?
AB? + CcD? = AC? + BD? 1 3
OR
EF || DC
EF 1 AD and EF 1 BC
In B\ OEa, 0A? = AE? + OE? . (i) Vs
In B\ OBF, OB? = BF? + OF? .. (i) Vs
m B\ oFc, 0C? = OF? + CF? .. (i) Va
In B\ OED, oD? = OE? + DE? . (iv) Vs
Adding (ii) and (iv)
OB? + OD? = BF? + OF2 + OE? + DE? Va
- AE? + OF? + OE? + FC? BF = AE
DE = FC
- AE? + OE? + OF? + FC?
- 042 +0C? Va
OB? + 0D? = 042 +0C? 3

% (21)802-RR(B)
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A 1+sin A
36. | Prove that COS_ + smA 2sec A. 3
1+sin A cos A
OR
The shadow of a tower when sun’s altitude is 30°, is 40 m longer than
its shadow when the sun’s altitude was 60°. Find the height of the
tower.
A
h
600 300
B De—40 m—> C
Ans. :
LS. = cos' A N 1+sin A
l+sin A cos A
_ cosA(cosA)+(1+sinA)(1+sinA) 1
cos A(l+sin A)
3 0032A+(1+sinA)2
cos A(l+sinA)
_ cos? A+1+sin? A +2sin A »
cos A(l+sinA) §
_ 2+2 sm'A 1
cos A(l+sin A)
21 +sim AT
= - 1/2
cos A1+ sinA4—
cos A
= 2sec A = RHS Yo
co§A N l+sin A _ 2 sec A,
1+sin A cos A 3
OR

% (21)802-RR(B)
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tan 60° = AB Ya
BD
R
D
BD = (i) Vs
3
tan 30° = AB
BC
1 h L
= %
J3 BD+DC 2
1 h
NIRRT
3
3h
1 — ]/2
J3 h+3.(40)
h+40,/3 = 3h
40,/3 = 3h-h Ya
2h = 4043
h =20,/3 m Yo
Height of the tower is 20‘/5 m 3
V. 37.| Solve graphically : x2+x-2=0. 4
Ans. :
y = x2 +x-2
y = x2 +x-2
X 0 1 2 3 -1 -2 -3
y -2 0 4 10 -2 0 4
Table — 2
Drawing parabola — 1
Identifying roots — 1 4
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Alternate method :
y = x?
x 0 1 3 -1 -2 -3
Y 0 1 9 1 4 9
y=2-x
X 0] 1 -1 -2 -3
y 2 1 -1 3 4 5
Table — 2
Drawing line — Yo
Drawing parabola — 1
Identifying roots — Ya 4
Y4
—+10
L .9
| .8
L .7
L 46
L i5
— +4
L .3
L 2
L 1

x=1or -2

% (21)802-RR(B)
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y4 Scale H
x-axis 7 mm = 1 unit
—+10 y-axis 7 mm = 1 unit
— +0
- +8
— +7
— +6
e +5

_+4

— +3

e R R Lo e e
I
+

-1 +1 +2N\¢3 +4 +5 +6

bo

6 5 <4 -3 =

x=1 or
— -4 =12

# (21)802-RR(B)
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38. | Construct a direct common tangent to two circles of radii 4 cm and

2 cm whose centres are 8 cm apart.

Ans. :
R=4cm
r = 2cm
d = 8cm
R-r =

% (21)802-RR(B)
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PQ and RS are required tangents
Drawing AB, marking mid-point — Yo
Drawing Cs C2 , C3 ,Cyp — 2
Joining BX / BY — Yo
Joining PQ / RS — 1 4
39.| Prove that, “the areas of similar triangles are proportional to the

squares of their corresponding sides”. 4
Ans. :
A

1

1

: D

I

! l

| [

! L Y
B L C E M F

Data : A ABC ~ A DEF
AB BC AC 1,

DE EF DF

ar (A ABC) _ BC2

- Y2
ar (A DEF ) EF2

To prove :

Construction: Draw AL 1 BC, DM 1 EF Yo

Proof : In B\ ALB and B\ DME

| ABL = | DEM » Data

| ALB = | DME = 90° -+ Construction

# (21)802-RR(B)
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40.

Now

BC

But —

EF

AL

DM

B\ ALB ~ B\ DME

AL
DM

AB
DE

BC

ar (A ABC)

EF

AB
DE

x BC x AL

ar (ADEF)

x EF x DM

N[ =([p]—

BC x AL
EF x DM

BC  BC
EF EF

BC?

EF2

ar (A ABC)  BC2

ar (ADEF)

Hence the theorem is proved.

EF2

From (i)

2

Y2

Y2

2

A 20 m deep well with diameter 7 m is dug and the mud from digging

is evenly spread out to form a platform of cuboid shape, of length 22 m

and breadth 14 m. Find the height of the platform.

OR

% (21)802-RR(B)
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A cylindrical vessel of height 32 cm and base radius 18 cm is
completely filled with sand. Then the sand in the vessel is poured on
the plane ground to form a conical heap of sand of height 24 cm. Find
the base radius of conical heap of sand.
Ans. :
Shape of the well is a cylinder with hcy =20mand r= % m
Amount of mud obtained by digging well is nrh. Ya
This mud is spread to form cuboid shaped platform and
volume of cuboid is Ix b x h Yo
Volume of mud in both the cases is same
nr’h = Ixbxh 1
Q—fx%xgx50=22xl4xh 1
n = 7 x5
14
h = S m Yo
2
h = 25m
Height of the platform is 2-5 m. Vo 4
OR

# (21)802-RR(B)
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h ey - 32 cm
r. = 18 cm
cy
h cone = 24 cm
rcone - ")
Volume of sand in cylindrical vessel =
Volume of sand in conical shape Yo
2 _ 1 2
ey Moy = 3 T-Teone * cone 1
1 2 8
18 x 18 x 32 =/§/>< rconex% 1
1 4
2 _ 8 x18 x.32~ 1
cone _s—
2 _1@2 _n2
Toone =18“x2
r= 4182 x22
r = 36 cm
Radius of cone is 36 cm 1 4

% (21)802-RR(B)




