Mathematics

Class X

Board Paper - 2011

Time: 22 hour Total Markﬁ' 80

&

1
1. Answer to this paper must be written on the paper provided separately-* {

2. You will NOT be allowed to write during the first 15 minutes. Th|s e is to
spent in reading the question paper.

3. The time given at the head of this paper is the time aIIowed- for wrltlﬂg the
answers. 1 F

.
4, This question paper is divided into two Sections, \ ( Il
Attempt all questions from Section A and any four guestionsyfrom Section B.

5. Intended marks for questions or parts of guestions are given'in brackets along
the questions.

6. All working, including rough work, must be clearly S§hown and should be done on

the same sheet as the rest of the answer. Omiskign of essential working will
result in loss of marks. /
7. Mathematical tables are prowdecﬁ.i .f
SAt_lé'n ~A (40 Mark s)
Q.1. _}.j

(a)  Find the valuelof 'k’ if (x-2) is a factor of x> + 2x? -kx + 10.
Hence determine whether (x+5) is also a factor. [3]

'
( (b) IfA = \} and B = {ﬂ, is the product AB possible? Give a reason. If
yes, find AB. [3]

»F

&) Mr. Kup!\ar borrowed X 15000 for two years. The rates of interest for two
suggessive years are 8% and 10% respectively. If he repays < 6200 at the end
of ﬁ.rs't'year, find the outstanding amount at the end of second year.

T

[4]
Q.2.

(a) From a pack of 52 playing cards all cards whose numbers are multiple®:xafmrace.com
3 are removed. A card is now drawn at random.



() a race card (King, Jack or Queen)
(i) an even numbered red card [3]

(b) Solve the following equation:

X _18 6 . Give your answer correct to two significant figures.
X

13
)
}

\) { »
-rr )
<A y ¢

(c) In the given figure O is the centre of the €ircl Tang(nts"‘Atand Brlrneet at C.
If ZACO = 30°, find Y s\ h {¢

| "i : |
(i) /BCO
(i) Z/AOB
(iii) ZAPB [4]

|"'-."

( A
i‘ *
Bt

( Ahmed ha! a recurring deposit account in a bank. He deposits T 2,500 per
th for 2'years. If he gets ¥ 66,250 at the time of maturity, find

(i)fl‘he interest paid by the bank
(ii) The rate of interest [3]
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(b) Calculate the area of the shaded region,

equal to 14 cm.

22

Take n = - -

B

-

\\‘

E , ,,///// / Pt D

(c) ABC is a triangle and G(4,3) is the ce
=(4,b) and C =(a,1),find ‘a’ and 'b’. Fin

[4]

Q.4.

q,

4

#

.
"

F

(1;1

(

IT the dilameter of the semi circle Is

[3]

id of th trlangle.IfA—(1,3),B

ength of sid

"

y

e BC.

£

&

(a) Solve the following meqﬁ%tlon and represent the solution set on the number
line 2x - 5 < 5x+4f{1 where x € 1

1,.!\'

(b)Evaluate wij hou{ ui |i§ trigonometric tables.

Jz(@

cot 55°

[ cot 55°
) an 35°

)

sec 40°
cosec 50°

Matks - 50 - 60 - 70 - 80 - Q0 -

- r 60 70 80 90 100
No. of 4 8 14 19 5
Students

[3]

'.tg) K Mathematics aptitude test of 50 students was recorded as follows:

[3]
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Draw a histogram from the above data using a graph paper and locate the
mode.

[4]

Section - B (40 marks) A 4
€ .
" / -'
Q.5.

-

(a) A manufacturer sells a washing machine to a wholesaler fer J15000. The
wholesaler sells it to a trader at a profit of <1200 and thejtraderdin turns
sells it to a consumer at a profit of X 1800. If the rate, fiVAT is 89 find:

(i) The amount of VAT received by the stat'e*'ngernm nt or the sale of this

machine from the manufacturer and wholesaler.

(ii)  The amount that the consumer pay nthe machine. [3]

(b) A solid cone of radius 5 cm and hHeight 8§cmfis melted and made into
small spheres of radius 0.5 cm. Find/ the numbgér of spheres formed.
[3]
(c) ABCD is a parallelogram waere A(X,y), B(548); -fi,7) and D(2,-4). Find
(i) Coordinates of A (

(ii) Equation of diagonaj Ez [4]
)
Q.6. -
1 2
(a) Use a graph papen tg enswer the following questions (Take 1 cm = 1 unit on
both axes) b, (¢

(i) Plot 6‘(4} 4), B(4,1—6) and C(8,0), the vertices of a triangle ABC.

_— (i) Reflect 5Bc\oln the y-axis and name it A'B'C".
( (iii) Write thg coordinates of the images A’, B’ and C'.

]

_ (V) Give a geometrical name for the figure AA’ C' B’ BC.
F
(v) Identify' the line of symmetry of AA’ C' BC'.

[4]

(b) #Mr, Choudhury opened a Saving’s Bank Account at State Bank of India on 1%
April 200';. The entries of one year as shown in his pass book are given below.

Date Particulars | Withdrawals (in Deposits (in Balnce'\V'ith 984

ice.com




Rs.) Rs.)
I** April 2007 By Cash - 8550.00 8550.00
12~ April To Self 1200,00 - 7350.00
2007
24™ April 2007 | By Cash - 4550.00 11900. oo
8" July 2007 | By Cheque | - 1500.00 13400’60.
10™" Sept. By Cheque | - 3500.00 ‘16900 od" "/
2007 f {
- |

17" Sept. To Cheque | 2500.00 - <\ 14400.00
2007 1., F

- 5 ( (£
11" Oct. 2007 | By Cash | - A/ '800.00 & ! [15200.00

| ]
6" Jan. 2008 | To Self 2000.00 - 13200.00
9*" March 2008 | By Cheque | - |' 950.00 14150.00

If the bank pays interest at the rate of 5% per annum findf'the interest paid on 1

April. 2008. Give your answer correﬁte the nearesrrupee
[6]

< .
Q.7. V4
e
(a) Using componend? and dividendo, find the value of x
-,
I - \\_

Y3X+4 + \3x -8 _ ? (3]

V3x+4 - “3X 5%%

. & 4 -2 . _— .
(b) IfA= i 3}%—" { i 3} and I is the identity matrix of the same order and
{ is the transposd of matrix A, find A".B + BI.

[31,
*’
™ gin the adjo mng figure ABC is a right
angled tri gIe with #BAC = 90°.
|) Prove AADB ~ ACDA.

(||) If BD = 18 cm CD = 8 cm Find AD.
[4]

(iii) Find the ratio of the area of AADB is to area of ACDA. WWW.examrace.com



8 cm
D
18 cm
A B 1 Q
D
\) /1 J
w-r |
Q.8. 14 B
(a) (i) Using step - deviation method, calculate the rﬂ\an m(rks oF the fd(owmg
distribution. & |
(ii) State the modal class. [4]
Class interval | 50 - 55 - 60 - 65 - 7 & 75 - 80 - 85 -
55 60 65“\ 70 5 80 85 90
Frequency 5 20 | 1 10 ('9 6 12 8
A |

(b) Marks obtalned {>y Pl b students in an examination are given below:

Draw an ogive for the given distribution taking 2 cm = 10 marks on one axis
and 2 cm ! 20 students on the other axis. Using the graph, determine

( (i) The n‘f‘% marks.

(ii) The nimber of students who failed if minimum marks required to pass

| ﬁ 40
(iii) If scaring 85 and more marks is considered as grade one, find the
number of‘students who secured grade one in the examination. [6]

Q.9. » r

(a) Mr. Parekh invested Rs. 52,000 on Rs. 100 shares at a discount of Rs. 20
paying 8% dividend. At the end of one year he sells the shares at a premium
of Rs. 20. find
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(1) The annual dividend.

(i) The profit earned including his dividend.
[3]

(b) Draw a circle of radius 3.5 cm. Marks a point P outside the circle at a distance
of 6 cm from the centre. Construct two tangents from P to the given circle.
Measure and write down the length of one tangent.

[3]
(c) Prove that (cosec A - Sin A)(sec A - cos A) sec’A = tan A. _,"/ |
A} '

1
[4] B
LY V7
Q.10. <

1\(

(a) 6 is the mean proportion between two n ers x a d y and 48 is the third
proportional of x and y. Find the numbers.

(b) In what period of time will 12,000 yield 3972 as comfipound interest at 10%
per annum, if compounded on an yegrly basis?

4) - :
V4

(c) A man observes the éngle of elevation of the top of a building to be 30°. He
walks towards it in a herizental line through its base. On covering 60 m the angle of
elevation changei- to 60°, F‘I‘Id the height of the building correct to the nearest
metre. 1

e -4
(o 1

(a)® ABC is a triangle with AB = 10 cm, BC = 8 cm and AC = 6 cm (not drawn to
" sscale). Three circles are drawn touching each other with the vertices as their
centres. Find the radii of the three circles.

[3]

-

.
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(b)

()

(A2
B
T

r;gie)

Rs. 480 is divided equally among ‘x’ children. If the nhumbers off?'ldT*'en’
V ‘h-.(

20 more then each would have got Rs. 12 less. Find “x". '
[3] = J
. . . . 4 vy
Given equation of line L, isy = 4. - { -
: 1. f

(i) Write the slope of line L, if L, is the biseeto of angle Or
» )

(ii) Write the co-ordinates of point P. # 'l
(iii) Find the equation of L..
[4]

www.examrace.com






Mathematics

Class X

Board Paper - 2011

Time: 22 hour Total Markﬁ' 80

2. You will NOT be allowed to write during the first 15 minutes. Th|s e is to

1. Answer to this paper must be written on the paper provided separately-* {
spent in reading the question paper. ?(

3. The time given at the head of this paper is the time aIIowed for wrltlﬂg the
answers. 1 F

- i
4, This question paper is divided into two Sections, \ ( Il
Attempt all questions from Section A and any four guestionsyfrom Section B.

5. Intended marks for questions or parts of gues ons re given in brackets along
the questions.

6. All working, including rough work, must be clearly S§hown and should be done on

the same sheet as the rest of the answer. Omiskign of essential working will
result in loss of marks. ‘/
7. Mathematical tables are prowdecl.‘\ .f

4 Solution

gtlon A (40 Marks)

v
Soin.1. <1
i F

S
(a). Here, pgg)lL 3 + 2x2 —kx + 10
(" =" For (x-2) t(?'be\{he factor of p(x) = x3 + 2x* -kx + 10
p(2) =0

_ Thus, (2)° # 2(2)* -k(2) + 10 =0
':»8+8-)k+1o=o
k= 13"
?I'I'ﬁs p(x) becomes x> + 2x* -13x + 10
Now, (x+5) would be the factor of p(x) iff p(-5) = 0

p(-5) = (-5)% + 2(-5)* -13(-5) + 10

www.examrace.com



=-1250+ 50 + 60 + 10
=0

So, (x+5) is also a factor of p(x) = x> + 2x*> -13x + 10.

1
Q)
(b) Yes, product AB is possible since the number of columns of matrix A is ﬁ"’alJ
to the number of rows of matrix B . (Matrix A is of the order 2 x 2 aan is of th‘er

order of 2 x 1) -
1 4 y e
; _ 13 5|2 <2\ rr
The required product AB = I 2%
4 24" (\ ( i
- 1r 1 W ‘f
[6+20 2
|8-8
_[26
|0
‘ r-
(c). Here Principal, P = ?1509‘(') (

4
Rate of interest, R = 8°/‘Jjor¢rst year and 10% for second year

PXRXT 15000x8x1

L =31200
100 100

Interest for 1st ye‘all—
Amount at the g'ld of-’ﬁrst year = 15000 + 1200 = 16200

Kumar répays s 6200

= W

(’ PrlnC|paI forsegond year = X 16200 - X 6200 = X 10000
[

PXRXT 10000x10x1

_ =3 1000
100 100

r second year =

Interest
l‘ -

Amount at}he end of second year = < 10000 + 1000 = < 11000

-

r
Soln.2.
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(a) In a deck of cards, for each suit we have three cards with number 35, 6, 9
which are multiples of 3.

Thus for four different suits Spade, Heart, Diamond, Club , 3 x 4 = 12 such
cards will be removed.

Total number of possible outcomes = 52 - 12 = 40

1.

(i) Each suit has 3 face cards.
Four suits (Spade, Heart, Diamond, Club) will have 3 x4 = 12 face‘card's /

So, required probability will be given by r
P (getting a face card) = == = = <A
40 10 g ) r
\
S | & ( ‘r'
o a |

(i) Each suit has 4 (cards with numbeg'2, 4, 8, 10) even numbered cards.
Suits Heart and Diamond are of red cologr.

Thus, two suits will have 2 x 4 = 8 even numbadred cards.

So, required probability would be given by f

o9 (
P (getting an even numberewe}card) = % :%

\
(b) x-18_% 1£

www.examrace.com



x° -18
-

= x> -6x-18=0

Herea=1,b=-6andc=-18

Thus the roots of the equation will be

-k \Jb? - 4ac

2a
_ (-6) £ (-6)° ~4(1)(-18) ‘4

= X 0 ( e

6

= x=3%3x1.73 [Using,\3=1.73]
= x =8.19 and -2.19 1'

o

(() In A AOC, 4 C\ = 30° (Given)
L JOAC = 9 [radius is perpendicular to the tangent at the point of contact]
By angle sum property, Z/ACO + ~OAC + ZAOC = 180°
AOC =180°- (90° + 30°) = 60°
B
Cdhsider A AOC and A BOC
AO = BO (radii)

AC = BC (tangents to a circle from an external point are equal in lengildyv.examrace.com



OC = OC (Common)

A AOC is congruent to A BOC.
(i) #BCO = £ZACO = 30°

(ii) ZAOC = «BOC = 60°

#/AOB = ZAOC + /BOC = 120°

L |
(iii) We know that, “If two angles stand on the same chord, then the an# at
the centre is twice the angle at the circumference. 12 - / |
. L)
/AOB and ZAPB stand on the same chord AB. "t. H‘r
- |
Z/AOB = 2 /APB y v
( 1 :'1,; r
So, ZAPB = 1 ,a0B=60° 1 \ (¢
2
)
Soln.3. R Y ‘\ f
(@) P= < 2500, n =2 years!l x"'12) months= 24 months
Total Principal = < 2,500 x 24 = < 60,000
Amount = X 66, J*
Interest = moSnt iF’rlnupaI 3 66,250 - 3 60,000 =3 Rs 6,250
_ Thus the terest pa|d by the bank is I Rs 6,250.
4 i
Let r be he rate of interest.
T W
_—
_ n(n+ 1)[= 24 %25 _ 25yrs
2x12 2x12
his.is equivalent to depositing ?2,500 for 25 .
YrSe. Y # .
r PxNxR //
X X
Interest = 100 £l ol /////////////,, D
./




6,250 = 2209 x£5xR
100

R =10

Thus, the rate of interest is 10%.

(b) %
D
Diameter of the semi circle is 14 cm. I
ED = AC = 14 cm _,r' | F

14 vy

Therefore, AB = BC=AE =CD =7cm -».
1 ..\ F
1'
F
Area of the shaded region = Area of s irc Ie D+ Area of rectangle
t BED

AEDC - Area of quadrant ABE - Area of quadr

2
Area of semi circle EFD = %i2x1x7><7 7

Area of rectangle AEDC =% E = 14 cm x 7 cm = 98 cm?

M

Area of quadrant Al?f Area of quadrant BCD = 360°
1 22 (7}2 77 2

90° 2
X Ttr

2

= — X—X

i"'h
( 4 7

. ¢
!': 1
. v, |
»~ # i 2 2 77 2
( Area of the"ghaded region = 77 cm® + 98 cm® - 2 x g~ cm® = 155.75 cm

The coordinates of the vertices of AABC are A(1, 3), B(4, b) and C(a, 1)

nfthat A(xi, y1), B(Xz,Y2) and C(xs,ys) are vertices of a triangle
(xl +X, + X5 Y, +Ys +y3j

)y
T
’Tt is know
the‘coordinates of centroid are G =

then ,
3 3

-
THUs, the coordinates of the centroid of AABC are

www.examrace.com

j_(5+a 4+bj
L3 " 3

(1+4+a 3+b+1
3 7 3

It is given that the coordinates of the centroid are G(4, 3)



I'herefore, we have.:

5+a

3
5+a=12
a=7
4+b:3

3
44+b=9 ‘(

b=5 r.")
1 . }
Thus, the coordinates of B and C are (4, 5) and (7, 1) respeetgel

P Iy ':

-4

Using distance formula, we have: _‘ " (1 "":.

BC = (7 - 4)* + (1 - 5)? 1 )‘
_ 5716 ; !
=25 = 5 units J

4 f
Soln.4. . :

- ’
(a) The given inequatio“"s 2%~ 5<5x + 4"2 11, where x € I

2x—5<5x+4;:{
2x - 5x <4 +5()‘
—3x} v
a s9
X > 3.]:\
. +4<
5x < 11 -

5x <7

rx<1.4

Since x € I, the solution set is {-3, -2, -1, 0, 1}. Www.examrace.com



‘I'ne solution set can be represented on a number line as rollows:

II+++++IIII

5 4 3 2 - 2 3 4 5

(b) 1
<28

tan35°) cot55°2_ sec 40° _
(s (s e 9

cot55° tan35° cos ec50°

o _ o 2 o __ o 2 °_ ° ¥ F
=2(tan(90 55 )J +(cot(90 35°) ) _ 5[ 'sec(90° -50°) " F
cot55° tan35° cos ec50° - !

{550 (tan3sey - tan(90° 9)—co 0 j vy
:2[C0 j +( an J -3 & cot(90° tane ..-1 l"
cot55° tan35° cosec50°
sec(9 = cose 6? .-'
=2(1)" + (1) -3(1)
=2+1-3=0

v
R O

) f
The histogram for the given data can be drawn by taking the marks on the x-
axis and the numberpf{students on the y-axis.

_ (1”"
A
el i

( )
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Number of Students

L il |
50 60 70 80 90 100 - g rr
Marks ( el

>

To locate the mode from the histogram fwe praceed as follows:

i Find the modal class. Rectangle ABCD is the laifgest rectangle. It represents
the modal class, that is, the mode lies in this ?wg . The modal class is 80
- 90.
ii Draw two lines diagonally from (vertlces C and D to the upper corners of
the two adjacent rectangles® I£ these rectangles intersect at point H.
iii The x-value of the point I‘.js the mode. Thus, mode of the given data is
approximately 83.

<A

(““

v v Section - B (40 marks)
. - )
Soln

(a) "Gigen cost of washing machine = <15000

(i) Amount of tax collected by manufacturer = 8% of 315000

8
= 100><15000 = 31200 WWW.examrace.com




As profit of wholesaler is X 1200, VAT to be payed by wholesaler

= 8% of 21200

= 8 L1200 = T96
100

As trader earns a profit of <1800 VAT to be payed by trader

1
= 8% of 21800 ( X
4,
= 8 L1800 = T144 Vi /..’

100

Amount of tax received by government = ?(1200 + 96 +144) =f41|440

A |
(i) Value of machine paid by the consumer ]

-
! o
= Price charged by manufacturer + Profitb; \Aj{olesaler + ff'rofit of trader
¥ L n

= ¥ (15000+1200+1800) = I 18000 .

Tax paid by consumer = 8% of 318000

=8 18000 = T1440
100

Therefore, amount paid by custoﬂ&= ?(1800(1+1440) =319440
</ >

'—
(b) Volume of solid cone = %nr‘zh = %x72><52 x8=%x§x25x8
<4
1 -\ 5
Volume of smgll sphere = A= 2,22 (224,22 125
j } 3 3 7 10 3 7 1000
e ' v Volume of cone %XEXZSXS
Number of res formed = = = 400
( \H\ Volume of sphere 4 22 125
3 7 1000
£ -
-'l:h#'s 400 sph)res are obtained by melting the solid cone.
(c) We know that the diagonals of a parallelogram bisect each other

-
Sd',rcoordinates of mid point of BD =
(x coordinate of B + x coordinate of D y coordinate of B + y coordinate of D]

2 ! 2
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Neaeaiity

Now the midpoint of diagonal AC = (x;4,y£7j ..(2)
From (1) and (2), we get
. &
1
(x+4,y+7] =(Z,2] _,(/ |
2 2 2 A ) L]
- L] .
Comparing we get, x+4 = 7and y+7 = 4 __r ' | r
.
Thusx =3 andy = -3 -g"‘-{, Y
A ( AN r
So, the coordinates of point A are (3, -3) _ 1 & 1.-'
” i
(i) Equation of a line is given by y - y; L (X4X1)

4-8

Equation of a diagonal BD, y - 8 = (x - -/
*( 55 ri-'
—y -8 = 4(x-5) 11 . y

&~

Or4x -y =12

%
o’

<4
d
Ans.6. 9 ,

z -—df
P x

follq,ws;,

C )

i
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10

Y axis 9
8
7
6
5
4 Alia.4
3 .\ &
2 N\ :
1 N\

c8h)
10| -9| -8] -7| -6| -5] -4| -3] -2] -1 1 |2 [3 ]a |5 |6 |7/]8 |9 [10

-1 Xlaxis
2
- /"
-6 B (4]-6)
7
-8
-9
P

(i) To reflect thepoints ABC across Y axis we will keep y coordinate as it is and

h{égate the 'x coorghate.
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=
=}

Y axis 9
8
7
6
5

AY-4.49 4 Ali4.4
[ [ [N
2 N
1
G'(-8, C(80)
10| -9 -8 -6| -5| -4] -3| -2] 1 1 4 |5 8 |9 [10
\ -1 X laxis
-2
X S A
AN h i
\B'(-d.-ﬁ -5 /

-6 B (4]-6)
-7
-8
-9
-10

y

The reflected Hﬁ@e of the triangle is shown in blue.

)

b,

(iii)_The coordinates of point A’, B’, C’" are (-4, 4), (-4,-6) and (-8, 0) respectively.

L] ¥
.

r

(iv) The figure A

would be called’a hexagon.

-

r'

/)’C’B’BC obtained is a polygon with six sides. Thus such a figure

www.examrace.com



=
o

Y axis

'J.E
i o9

= N | & || [N [0 |O

10

T

(v) The line of_‘?\}rmetry of AA'C'B'BC would be the y axis.

r,
(3) Here rate offinterest = 5%

L] ¥
> .
Principal for April, 07 = X 7350

rincipal for May, 07 = < 11900
" r
Principal for June, 07 = X 11900
Principal for July, 07 = < 13400

Principal for August, 07 = < 13400

www.examrace.com



Principal for September, 07 = X 14400

Principal for October, 07 = 14400

Principal for November, 07 = X 15200

Principal for December, 07 = 15200

Principal for January, 07 = 313200

Principal for Feb, 07 = 13200

Principal for March, 07 = X 14150

Total principal for April 2007 to April 2008 = ?157700

1577
Principal x Rate x Time _ qox [12)

Interest paid =
100 100

Soin.7. f

(a)

-\( ,..

3x +4 +B3x - 5""' ).

J3x+4—\/3yt5

Using co"IH dhg.neo and dividendo,

J3x 4E3x—:5f+«/3x+4—«/3x—5 _9+1
3xE4+B3X-5-PBx+4+Bx-5 9-1

3x 4
- Squaring both sides,

3x+@¢ 25
3x -5 16
16(3x + 4) = 25(3x - 5)

48x + 64 = 75x — 125

75x — 48x = 64 +125
r 27x =189

xX=7

Y

1

4
€
_id.*-' /‘.'
¢ Vs

- ‘ 2 |
1 2% F
?6197 08 =X 657
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(b)  Given, A= E 5J, B_ [4 —ZJ

3 -1 3
A |2 1
5 3
2] [4 -2 [1
A'B+B.I = 2 1 . 4 + .
5 3/'[-1 3 -1 3 |'[o
_[8-1 ~4+3 ] [4+0 0-2
“120-3 -10+9] |-1+0 0+3
7 -1 [4 -2
= +
17 _1} [_1 3}
[7+4 -1-2
17-1 -1+3
11 -3
|16 2 .
-
£
8 cm
D

18 cm i{‘

A B

(i) In AADB and, GA%\
/ADB = jAB }(‘both 90°)

N
.iJLABD BA (common angle)

(c)

( ~.OJABC ~ [dD (AA similarity criterion)
n AADC and ABAC,
/ADC = 4ZBAC ( both 90°)
‘(AC'D = /ACB (common angle)

~.ODAC ~ OABC  (AA similarity criterion)

|
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It two triangles are similar to one triangle, then the two triangles are similar to
each other.

-~.LJDAC ~ [1DBA or LICDA ~ [JADB

(ii) Since the corresponding sides of similar triangles are proportional.

.CD_DA
""AD DB

AD?

D? =18x8
AD =12 cm

=DBxCD

<

1,..'.

(iii) The ratio of the areas of two similar tr|angles is éqtual to he rliatlo of the
squares of their corresponding sides.

Thus, the required ratio is 9: 4.

o
.

Ar (AADB)

AD* 144 9

Ar (ACDA)

CD* 64 4

i "i

Soln.8.
(@)
Class Frequédpy X d=x- |,_d [fxt
interval (f) ( A= x - i
‘ 67.5 =5
50 - 55 J‘s 52.5 |-15 -3 -15
LA P = +
( 55 - 60 \ 57.5 |-10 -2 -40
" 160 -65 62.5 |-5 -1 -10
i *
65— 70 ‘10 67.5 |0 0 0
0-75 {9 72.5 |5 1 9
75'- 80 6 77.5 |10 2 12
r
80 - 85 12 82.5 |15 3 36
85 - 90 8 87.5 |20 4 32
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Total

30

‘24

Assumed mean (A) = 67.5

Class size, i =5

Mean = A + |Zft

> f

=67. 5—%—5><E
80

=67.5+1.5
=69

Thus, the mean of the given data is 69.

.

A/
".

-

<A

1.#;_

24
.f;r‘,
'

1

y v

r

Modal class is the class corresponding to the gr t!st equency’ %o the modal

class is 55 - 60.

(b) ., ( '
Marks No. of ‘u:‘i J ¢
students ...
(f)
« %4
0-10 5 (" *% |5
] {~
10 - 20 |11 Al |16
%20 - 30 1{\ 26
i
( 30 - 40 2‘) )] 46
140 = 50 28 74
[ 1
- 60 111
- 70 40 151
70‘—'80 29 180
80 - 90 14 194
90 - 100 6 200

£
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The ogive can be drawn as follows:

200

180

160 \

4
140 o
120 /,'
r

100

Cumulative Frequency

80 -

60

40

20 ——
0

0 10 20 300 40 50 60 70 80 90 100

Ilarks

-, , (i)
Median marks will be 57.5 as hﬁ‘e x coordinate corresponding to n/2 i.e., 100 is
57.5. -

- L

Fl
&

(ii) The number fstu!lents{-who failed is 46, which is the y coordinate
corresponding to 40 marks.

ii\

=

1) Number of sthIlr ents who secured more than 85 marks (grade one) = Total
number of students - 184 = 200 - 184 = 16

Soin.9. J

(a)

()  AMount invested = I 52,000
Face value of share = < 100

Discount = ? 20 www.examrace.com



Market price = X 100 - X 20 = X\ 80
Number of shares = X 52,000/ X80 = 650
Dividend % = 8%

Total FV = FV of each share x Number of shares = < 100 x 650 = % 65,000

D = D% x Total FV = —5_ 65,000 = 5,200 \
100 4
€
Thus, the annual dividend is £4 5,200. v - /1 |

gy \¥7

=
(i)  Amount at which the shares were sold = < 120 x 650 =43 78,000 *
-

L C

Profit earned including his dividend = < (78, - 52000) + < 5,200 = < 31,200

(b) For constructing the pair of tangents to the gj _trrcle following steps will
be followed - i( ?

-, v
v

1. Taking any point @=of the given plane as centre draw a circle of 3.5 cm.
radius. Locate a p?izt P, 6 cm away from O. Join OP.
-,

1
2. Bisect OP. Let M be the midpoint of PO.
\J " i

- y
( 3. Taking M\?xentre and MO as radius draw a circle.
¥ -

-
’:1. Let this)ircle intersect our circle at point Q and R.
'S.’}oin PQ and PR. PQ and PR are the required tangents.

We may find that length of tangents PQ and PR are 8 cm each.
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(c) Consider LHS r? }
")

LHS = (cosec A - sinA)(secA - cosA)sec” A

_1 —SinA L—cosA 1
sinA cosA cos °A

1-sin?A 1—cos2A( 1 j y “ 7
sinA COSA cos? A '

1
!

-
-~
)
LY
r 4

_cos’A sinfA 1

sinA  COSA  cos’A
_ sinA

= =tanA=RHS ’
COS A EY r-'
A p .
) { (

Soin.10 i

(@)

< J

(

<
i -
6 is the mean p po:‘tjon between two numbers x and vy,

%

S0, 36 = xy4.%(1)

i.e. 6 = gx

P

It is given that 48 is the third proportional of x and y
-
0, y> = 48x ... (2)

From (1) and (2), we get

26

( Y
=y’ =1728
Hence, y = 12
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(b)

Here Principal = ?12,000, Rate = 10%, Compound Interest = 33972

R
100

N
CompoundInterest =P {(1 + —j - 1}

= 3972 =12000

= 3972 =12000

(1+20)'
'] *

- |

3972 (11}” B g
> ——+1=|—= < ;

12000 10 1 1.5\ r

1331 (11}“ ( ‘f‘
iy \

1000 10 - 3

[11]3 [11]’“ )
s _ = | — [

10 10

= N = 3years

4

() Let the height of the buﬁi‘ﬁdae AB = h and/BC = x

A

F
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1n AABLC,
tan60°= E
X

= xJ3=h (1)
In AADB,

tan30° =
X+60

:>j;= h 1

3 x+60 o
= x+60=h3 ...(2) r 4
From (1)and (2) ? 1{; - r/.}
= x+60=x\5.«ﬁ ' ¥
= 2x=60
= x=30

|
Thus,h=30+3 =51.96m . 2 1
L

-]

Soln.11.

(a) Let the radii of the circles with A, B and#C as?antres be ry, r» and rs

respectively.
Y f
According to the given inw tion, {

AB=10cm=r; + 1, 'J..()

BC=8cm=n; & | .. (2)
.
CA=6cm = r1€ e .. (3)

d . F
Adding 1|e‘q tions QJ, (2) and (3),
] ¥

1(. ) '9:

r

rh+nrn+r3= 12 (4)
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r=12-10=2

Subtracting (2) from (4),

rh = 12-8=14
. &
Subtracting (3) from (4), ( .
n=12-6=6 J.!' o/
-"r i
‘ T

Thus, the radii of the three circles are 2 cm, 4 cm and 61cij|.
. i % r
_ -. F L]
(b)  Number of children = x. ; .

3 480
X

Share of each child

If number of children are x + 20, then share of eaqlﬁhild =?L80
‘( X+20

According to the given inwrition:

480 480 _,, -—“‘
X x+20

% +20x-800=0
x> —20x + 40x — 800 = 0
X(x - 20) +40(x - 20) = 0

~20)(X + 40) = 0
X rZO or x = -40

But, the number of children cannot be negative.
www.examrace.com



I'hererore, X = 20

L, B

(c)
The equation of the line L; isy = 4. %
It is given that L, is the bisector of angle O a -g= . ) ‘

Thus, the line L, makes an angle of 45° witll the %-axi L

Thus, slope of line L, = tan 45° = 1 V4
Y f
The line L, passes through (0, ﬂ é its slope is 1( So, its equation is given by
Yy - Y1 =m(X - Xi)
%
p
y =X = . & ‘
w} Y
-r."i.__j - ;

w, the point P mpoint of intersection of the lines L; and L..

y-0=1(x-0) "i:’\

S'oIving the equations y = 4 and x = y, we get

Thusge coordlnates of the point P are (4, 4).
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