ICSE Board

Class X Mathematics
Board Question Paper 2014
(Two and a half hours)

Answers to this Paper must be written on the paper provided separately.

You will not be allowed to write during the first 15 minutes. “ o'
1
This time is to be spentin reading the Question Paper. == / \
A J %/
The time given at the head of this Paper is the time allowed for writing tﬁ,e answers.. £
k| 3

-— |

*
Attempt all questions from Section A and any four questions /'!Fom Secti& fB
All working, including rough work, must be clearly Sh_gwq and Il(usi ‘i,'f‘ done on the same

sheet as the rest of tlie answer. '
Omission of essential working Will re: uj loss of marks.

The intended marks for questions or par€s of queStion$ are given in brackets [ |.

Mathematical tables are prgvided.

£

SECTTON_ A (40 Marl{)—-

Attemi)fﬁlléestions from this Section.
A

Question 1
(a) Ranbir borrows Rs;20,000 at 12% per annum compound interest. If he repays

Rs. 8400 at the ; d'ofthe first year and Rs. 9680 at the end of the second year,

find the an‘ount of lga‘foutstanding at the beginning of the third year. [3]
(b) Find thq'vi ues of x, which satisfy the inequation
g 5 1 X
( =2 o < > "\% < 2,x& W.Graph the solution set on the number line. [3]

(c) Adie has 6 faces marked by the given numbers as shown below:

T

»F

1 2 3 -1 -2 -3

I
The die is thrown once. What is the probability of getting:

.~ (i) a positive integer.
() an integer greater than —3.
(iii) the smallest integer. [4]
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Question 2

_ |2 0] -1 2 |y
(a) F1ndx,y1f{3 J[_zx}Jr{l}—Z{J. [3]

(b) Shahrukh opened a ‘Recurring Deposit’ account in a bank and deposited Rs. 800 per

erate
{

month for 1 %2 years. If he received Rs. 15,084 at the time of maturity, find th

of interest per annum. r 4 [3]
(c) Calculate the ratio in which the line joining A(—4, 2) and B(3, 6)4is _di\ﬁdecyﬁ'x a
point P(x, 3). Also find (i) x (i) Length of AP. r 3 4
- )
| AR N2
Question 3 »

(a) Without using trigonometric tables, evaluate Ii-“‘l ‘\
sin?34° + sin®56° + 2tan18° tan72° — cot>30 - ' [3]

(b) Using the Remainder and Factor Theorem, factdrise the following polynomial:
x3+10x2 — 37x+ 26 [3]

(c) Inthe figure given below, ABCD is a rectangle. ABl 14 cr.nﬁC =7 cm.
From the rectangle, a quarteﬂc{cle BFEC anld a semicircle DGE are removed.

Calculate the area of the reqla#ing piece of the;_rectangle.( Take t =22/7) [4]
Vi
A

B
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Question 4

(a) The numbers 6,8, 10,12, 13 and x are arranged in an ascending order.

If the mean of the observations is equal to the median, find the value of x. [3]
(b) Inthe figure, m£DBC = 58°. BD is the diameter of the circle. Calculate: [3]
L |
(i) m«BDC . (

4

(i) mZBEC A . /"/ |
(iii) mzBAC e S

D r : F

- !
14 y e

‘ "( 1,% f

c \ , 1¢
\/ - y

E

—

(c) Use graph paper to answer the followiﬁlg ques! S. (Take 2 cm = 1 unit on

both axes) 4 ’ f
(i) Plotthe points A(—4, 2) and B(Z,4) l

d
(ii) A'is the image of A \N*l(;' };lected at the y-axis. Plot it on the graph paper
and write the co-ord‘iraés of A".
(iii) B' is the image of B when reflected on the line AA'. Write the co-ordinates of
B .
- ( t
(iv) Write the geometric name of the figure ABA'B'.

& (V) I}Iam‘d dline of syrhmetry of the figure formed. [4]

TR
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SECTION B (40 Marks)
Attempt any four questions from this Section

Question 5
(a) A shopkeeper bought a washing machine at a discount of 20% from a

wholesaler, the printed price of the washing machine being 18,000. Thé «

shopkeeper sells it to a consumer at a discount of 10% on the printed price.ﬁ 1

the rate of sales tax is 8%, find: \J - / ' J

(i) the VAT paid by the shopkeeper. r ' ) f

(ii) the total amount that the consumer pays for the WaShiE_g mzich;;e. qy°" J [3]
xX*+y* 17 1.

(b) If oy —§ then find the value of : 1_"1 \ ( 1.-'

i xvy
X3+ y3
3 J—

X

(if)

3

(c) InAABC, 2ABC=2DAC. AB=8cm,AC=4cm, A
(i) Prove that AACD is similar fﬁlﬁ\CA.
(i) FindBCandCD %
(iii) Find- areaof A d‘area'of A ABC [4]

¢

)
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Question 6
(a) The value of 'a’' for which of the following points A(a, 3), B (2,1) and C(5, a)
are collinear. Hence find the equation of the line. [3]

(b) Salman invests a sum of money in 50 shares, paying 15% dividend quoted at

20% premium. If his annual dividend is 600, calculate: '\
(i) the number of shares he bought. =3 )’ J
(ii) his total investment. \¢ . :
(iii) the rate of return on his investment. ,.r , rE’S]
(c) The surface area of a solid metallic sphere is 2464 cm?. Itis ﬂndlted and‘ recast
into solid right circular cones of radius 3.5 cm and %ght 7 (’n Ca‘]culate
(i) theradius of the sphere. o)
(ii) the number of cones recast. (Take mjf=22/17) [4]
Question 7 :
(a) Calculate the mean of the distribution given belo using. t‘lyz short cut method.
Marks 11-20 2 %-1-40 41f5'.(')hv 51-60| 61-70 71-80
No. of 2 6 T 10 12f 9 7 4
Students -
o 3]

i »

%

(b) Inthe fig glve(l belfw diameter AB and chord CD of a circle meet at P. PT
isa tan&erj to the c1rcle atT.CD= 7.8 cm, PD =5 cm, PB =4 cm. Find:

4 (i) "AB.
( (ii) thelen mtangent PT. [3]

C
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(c) LetA={2 1},B=[4 l}andc={_3 2}.
0 -2 302 -1 4

Find A2+ AC — 5B [4]
L |
Question 8 .
(a) The compound interest, calculated yearly, on a certain sum of money for tﬁ/‘/
-
second year is 1320 and for the third year is 1452. Calculate the rate of iftterest B
and the original sum of money. i ' \ r [3]
(b) Construct a AABC with BC = 6.5 cm, AB = 5.5 cm, AC = E. cin, Constrtict' the
incircle of the triangle. Measure and record theradius of thxfn%ifcll'e. r [3]

(c) (Use a graph paper for this question.) T -Eailxmpocket egqienses of 200

students in a school are given below:

Pocket expenses umber pf gtudents
(inRs.) (Frequ )f
0-5 4 & ﬁO
5-1Q '\J /14
1051, 28
< 1,15-20 42
' 2025 50
i o
-,,|2‘5-30 30
: v’ 30-35 14
. ' -

( - .-r\ 35-40 12

:‘ Draw a histogram representing the above distribution and estimate the mode from

the graph. [4]

Y
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Question 9

(@) If(x —9):(3x+ 6) is the duplicate ratio of 4 : 9, find the value of x.

(b) Solve for x using the quadratic formula. Write your answer corrected to

two significant figures. (x —1)2-3x+4=0 [3]
(c) Apage from the ‘Savings Bank’ account of Priyanka is given below: .
P
Date Particulars Amount Amount Balanc '
withdrawn deposited 1\ (RS.T ./

(Rs) (Rs.) F "
03/04/2006 B/F 4000.00
05/04/2006 | By cash 2000.00,] ~ 46000.00
18/04/2006 | By cheque 6000.00" 12000.00
25/05/2006 By cheque SOOO.OQ.R_% r . 7000.00
30/05/2006 By cash . 3000.00 10000.00
20/07/2006 By self 40 o “ 6000.00
10/09/2006 By cash ' 2000.00 8000.00
19/09/2006 To cheque 00.00 7000.00

If the interest earned by Priyanka for t[xe perio ”Aiing September, 2006 is
Rs. 175, the find the rate of interest.

Question 10

-

4 ("

[4]

(a) Atwo digit positive nu'nj)er such that the product of its digits is 6. If 9
is added to the number; the digits interchange their places. Find the number.  [4]
(b) The marks obtaip?:i by 100 students in a Mathematics test are given below:
e

| %
Marks 0-10 _10-20{ 20430 | 30-40 | 40-50 | 50-60 | 60-70[ 70-80 | 80-90 | 90-100
No.of |3 1 Y 23 14 9 6 5 4
students o ‘
( Draw an’}gfor the given distribution on a graph sheet.
Use a scale of 2 cm = 10 units on both axes.

" g~ Usethe ggive to estimate the:
(1) Meélan

\' (ii) Lower quartile.

(iii) Number of students who obtained more than 85% marks in the test.

r(iv) Number of students who did not pass in the test if the pass percentage was 35.

[6]
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Question 11

(a) In the figure given below, O is the centre of the circle. AB and CD are two chords of
the circle. OM is perpendicular to AB and ON is perpendicular to CD.
AB =24 cm, OM=5 cm, ON=12 cm. Find the:
(i) radius of the circle. 1
(ii) length of chord CD. ; ([3&‘

o)

S

(b) Prove the identity ‘ /

(sinB + cos0) (tanb + cotO ) = secH + cosece

(c) Anaeroplane at an altitude of 2 observes th (depressmn of two
boats on the opposite banks of a 1£r to be 45° rﬁ 60° respectively. Find the
width of the river. Write ti®anSwer corrected to the nearest whole number. [4]

J

-

3]
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ICSE Board
Class X Mathematics
Board Paper 2014 Solution
(Two and a half hours)

SECTION A

(@) ")

Given that Ranbir borrows Rs.20000 r 3 iy r’
at 12% compound interest. - !
T
For the first year, < ¥ \ r
1,%
Interest [=20000>1x12 2400 =N R
100 h ‘

Thus,amount after one year = Rs.20000+R 0; lfs\ 2400
..Money repaid = Rs.8400
.. Balance= Rs.22400-Rs.8400=14000
For the second year,
14000x1x12 4

Interest [ = =Rs.1
100 '@
Thus the amount =Rs.1400 11168'0 = Rs.1568('
C

Ranbir paid Rs. 9680 in th |
.. The loan outstanding atthe beginning of the third year
=Rs.15680 —Rs. 2651)15 Rs.6000

B JJ (‘:ﬁ
o
)

d year.

F®
£ 1
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(b)

<%

We need to find the values of x, such that

x satisfies the inequation —2— > < % —Z?X <2,xeW

Consider the given inequation:

g2l 2,

6 2 3

-17 3-4x 12

— < <—
6 6 6

17 4x-3_-12

6 6 6
—17>4x-3>-12 %

=-12<4x-3<17
=-12+3<4x-3+3<17+3
= -9<4x<20

:>—2<X<5
4

*
Since x € W, the Required so‘U* {0,1,2,3,4}

And the required line is "A

1'”

¢ ) i ——— % ) I I I
2 -1 1] 1 2 3 4 3 6 7 ) 9
4 N\
9 J
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(c)

= W

(

g

" Require)probability=1

Given that the die has 6 faces marked
by the given numbers as below:

()
Let us find the probability of getting a positive integer. 1 {
When a die is rolled, the total number of possible > r M F
outcomes =6 - / )
\) ’
For getting a positive integer, the favourable outcomes r . 7 r’
are:1,2,3 - !
1 y <
=> Number of favourable outcomes = 3 < 18

= Required probability:% = %

if
f

r’\ '.h'

(ii) Let us find the probability of getting @n integer greater than —3.
When a die is rolled, the total number of possib
outcomes =6

For getting getting an integer greater than —3, the _lAble outcomes
are:—2,-1,1,2,3 .4
= Number of favourable ouwoées £5

= Required probability“:,,.,—z-r"I
<4

(iii) Let us find tYe probability of getting a smallest integer

When a diegs rol ed,htlié' total number of possible

F

outcomes =

"For gettin \tti\ng getting a smallest integer, the favourable outcomes
o
are:—3

= Number of favourable outcomes = 1
'

6

-

r
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(a)

Consider the following equation:

NS

Multiplying and adding the corresponding elements of the matrices, we have 1 ‘\

=(-2)(-1)+0(2x)+3(-2)=2y ;
=2-6=2y /"' |I

= —4=2y F ' F

>y=-2

Similarly, % -
3(—1)+}1,(2X)+3(1)=2(3) 5 ‘} |

= -3+2x+3=6

=2x=6

=>x=3

Thus, the values of x and y are: 3, —2 [ /

(b) 4 f

< : 1
Shahrukh deposited Rs. ermonth for n=1= years
p 8?31) 5y

1
Since 1— > years = 1@ I{lonths

Total money de;ésne =18x800=Rs.14400
Given that the maturity value = Rs.15084
. Interest 2 Maturity Value — Total sum deposited

= W -

- =15 —14400

(

We know that Interest
n 1
2xé’2 100
18 18+1 r
684 =800 x
2x12

84><2><12><100
800><18><19
=>r=6%
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(c)

Let A(—4, 2) and B(3, 6) be two points.

Let P(x, 3) be the point which divides the line joining the line segment in the ratio k:1

Thus, we have

3k—4
k+1

For

6k+2
k+1

6k +2=3(k+1)
=6k +2=3k+3

=3k=3-2

=3k=1

:>k=1

Now consider the equation,

Substituting the value of k in the above equation w¢ have, /

3k-4
=X
k+1
3x1—4
13 -
—+1
3
-3 x
p -
3
-9
—-_—2=x
4
J
<. _Therefore, c

4

4
u
A4

( §

the distance AP:

qn\nate of Pis | —— 3)
-( Now let us fll!j
1

‘\/(T w2

AP = 4—+1
' 16

-~

— AP— ,491+ 16

6
:>AP=,’6—=£ nits
16

s

www.examrace.com



(a) Consider the expression sin*34° +sin®56° +2tan18° tan72° —cot*30° :

sin?34° +sin%56° + 2tan18° tan72° — cot?30°
=sin?34° + sin’ (90° —56°)+2tan18° tan(90° —72°)—cot2 30°

=sin®34° +cos’34° +2tan18° cot 18° —cot*30° 1 {
:(sin234°+c05234°)+2tan18°>< —cot?30° ( ‘.
tan18° - }

2 A L]
=1+2x1-(+3) ¢ s
=1+2-3 - ' i
-3.3 <1l

( 1 Fa™ r
'

-0 25
h ¥ r

By remainder Theorem,

(b)

For x=1, the value of the given expressign is theiremainder.
x* +10x* —37x+26

=(1)’ +10(1)° -37(1)+26 Y
=1+10-37+26 r-.
237—37 q J y

— x—1 is a factor of x* ﬁOx —-37x+26

Thus, by factor theorem,
F>x3+10x2—37x+26: x—1)(x* +11x—26)

(x2+13x 2x — 26)
~1)(x(x+13)-2(x+13))
(

= x* +10x" -37x+26=(x—1)(x+13)(x-2) WWW.examrace.com



(c) Considering the given figure:

A B

E - !

M e

-
Given dimensions of the rectangle: AB=14 cmandBC=7 c{ ":'*
Thus the radius of the quarter circle is 7 crg¢®. © ' } ‘

Area of the quarter circle is = %x 27—2 x7*

= Area of the quarter circle = g sq.cC

Since EC = 7cm and DC = 14 cm, we have, /
DE=DC —-EC=14-7=7 cm 1&

#

14
Therefore, radius of the ie i Circle is -—'Z cm
i | 2

1 .22 (7Y
Thus the area o{tl‘kﬁni circle is =E ><7 X (EJ Sq. cm
d -

4

'
—=> Area ofthe sen% Jrcle :% sg. cm

¥ o

= 98—2—Z =40.25 sq.cm
2 4
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(a)

Consider the given set of numbers: 6,8,10,12,13,x

There are six numbers and six is even.

1;Ith term + (I;I + 1jth term
Thus the median of the given numbers is 5
A
éth term + (g + 1)th term " "’
L |
= Median = f
2 - i
T3
3rd term +4th term - - a2, r
— Median = % ( -
2 ‘r
\ »
= Median = 10+12 ,

= Median=%=11

Given that the mean of 6,8,10,12,13,x is media 6,8,101,12,13,x

Thus, we have
6+8+10+12+13+x ‘
-11 \
6 4 ‘ p.
— 6+8+10+12+13+x = 6"“
— 49+x = 66 -

- i
—x=66-49 « &
—x=17 (1"\
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(b)

Y

Consider the following figure.

Given that BD is a diameter of the circle.

The angle in a semi circle is a right angle

. ZBCD=90°
Also given that Z/DBC=58°
Consider the triangle ABDC:

By angle sum property, we ha‘ k
ADBC+4BCD+4BDC:18Q;I J :
=58° + 90°+4BDC=18‘:‘
= 148° + ZBD(C=180""

= /BDC=180_— 14,&"

— /BD(C=32° (1 N

7 F
Angles infthe same s!egment are equal.
Thus, ZBPC=32° = /BAC=32°

o
Now, oBACE is'a cyclic quadrilateral,

_mzBAC + mzBEC = 180°

= 32 + m4BEC = 180°

=>msBEC=180°-32 = 148°

F
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(c) Consider 1 unit on the graph to be 2 cm.

()To plot the point A(-4,2), move 4 units along the negative x-axis. Then move 2 units
along the positive y axis.
To plot the point B(2,4), move 2 units along the positive x-axis. Then move 4 units
along the positive y axis.

-

Rt =]

[==]

=

=4

h

B(2.4)

o
am
[
e
ida

f.‘

ti

'S

n

&

=l

R =]
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<%

(ii) The y-axis acts as a line of symmetry between A and A’. Thus, perpendicular
distance of A from y-axis = perpendicular distance of A’ from y-axis. Thus, the y-
coordinate of A’ will be same as A, and the x-coordinate of A’ will be the negative of
the x-coordinate of A.

Thus, the coordinates of A’ will be (4,2). Plot these in the same way as was done in

(1)

-

Rt =]

(=]

=

=4

h

E.

o
am
[
e
ida

A42)

|
e

A

ti

'S

n

&

=1

R =]
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(iii) The line AA’ acts as a line of symmetry between B and B’. Thus, perpendicular
distance of B from AA’ = perpendicular distance of B’ from AA’. Thus, the
x-coordinate of B’ will be same as B, and the y-coordinate of B’ will be the same
distance away from AA’ as B is.

Thus, the coordinates of B’ will be (2,0). Plot these in the same way as was done

in (i)

B(2.4)

'l"H

,ﬂ__
oo

)
dn
[
=
=
=T
.
s

'} [ ]

Y
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(iv) It can be observed that the figure that is formed by all the 4 points has 4 sides and
thus, is a quadrilateral. Since the four sides can be grouped into two pairs of equal-

length sides that are adjacent to each other, it is a kite.

¥
5
T Bes
& —#
et |
A(-%_.--—-"" @2
[y X
[y
& B 4 4H -3 4 -3 -2 1 1 2 k 4 3 @ 4
- B2.0)

X -
¢, N
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(v) A line of symmetry is a line which creates a mirror image on both sides. Thus, in
the image, line AA’ is the line of symmetry.

.IL}T
3
| BEH
o )
A{—ﬂl,ji% P 4.2)
--....___Hh y
.""""- X
™
L B 4 H 5 4 3 2 41 1 2 E | 3 [ i 8 9
- B'(2.0)
=5
-I'

S
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SECTION B (40 Marks)
Attempt any four questions from this section

@

Printed price of the washing machine = Rs. 18,000

Discount = 20% of 18,000 = 200 x18000=3600

Thus, sale price for the wholesaler = 18000 - 3600 = Rs. 14,400 1 4
Sales tax paid by shopkeeper = 8% of 14,400 = 130 x14400=1152 ; ( 1

- }
A / '
The shopkeeper sells the washing machine for 10%disount on printgd price.
Thus, the shopkeeper sells the washing machine to the customer e price:

L
18000- 11000 x18000=18000-1800=16200 \ J.r A

r

Thus, the tax charged by the shopkeeper = 8% o"F 1%}200 (13 416200 1296

i. Thus, VAT paid by the shopkeeper =T
144
ii. Total amount that the customer pay$ for thefwashing machine is:

Price at which the shopkeeper sells the washing'machine + Tax charged by the
shopkeeper = 16,200 + 1296 = Rs. 17,496 /

44 r '
(b) Itis given that: ‘\

x2+y2=£ | “{ |

ch rged Tax paid = 1296 - 1152 = Rs.

x*-y* 8 -r“j
Applymg componeq‘d and dividendo,
x*+ yP+x° yz"“ 1{7%8
x>+ y? —x_J+y 17—‘8
2x* 2 )
2y° Wy
S x_ [54
y 9
- 5£=i§
Thus, —=i§
y 3
-
. P X (xY 5)' 125
ii. “Now, consider === | =t 2| 2=
y y 3 27

Again, applying componendo and dividendo,
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x*+y° 125+27 op 125427
xX*—y* 125-27  —125-27
X*+y* 152 76 49

=

—or —, depending upon the sign of x and
X—y* 98 49 76 P &tp 8 Y

(c) Consider the given triangle

\) ’
¢ s
- ‘ 2 |
14
o 1 -% (
B D C ( ‘f
] "‘\ I:
Given that ZABC=.DAC. \ )
A D
B C A C
—

(i) Consider the tria‘niles AABC and ADAC.

ZABC=/DAC %‘xzen]\
£C=£C <4 [co n}lom
ByAAg larity, AABC ~ ADAC.

& "_
(11) Hence t \Eb\respondlng sides are proportional.
( AB_AC_
I pA DC
:>
5 DC
= DC= 40
8

. 5
:rDC =E cm=2.5cm
. AB_BC
"DA AC
www.examrace.com



%
4
8x4

8
:>_
5

= BC=

= BC =% cm =6.4cm

(iii) We need to find the ratios of the area of the triangles AABC and ADAC.

Since the triangles AABC and ADAC are similar triangles, we have I
AB_AC_BC /
DA DC AC \ r"
If two similar triangles have sides in the ratio, a:b,
then their areas are in the ratio a* : b 1 I\ ";
Thue Area(AACD)  AB® _AC* _BC’ W ( 1%
us, = 2 2 2 ‘
Area(AABC) DA’ DC* AC . )
S Area(AACD) 47
0o,—————~=—
Area(AABC)
Area(AACD)
e S A "
Area(AABC) 64 /
4 f
Yo &\ I
-4
<
(1 %
- _ } ‘r
w}
< J - -
( 1
T ]
.
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(a) If 3 points are collinear, the slope between any 2 points is the same. Thus, for A(a,3),
B(2,1) and C(5,a) to be collinear, the slope between A and B and between B and C

should be the same.

1-3_a-1

—a 5-2 1

_, =2 _a-1 (’:‘
—a 3 - r/}

2 _a-1 AP Wy
a-2 3 (A g

=6=(a-2)(a-1) - N g

A4

2 _
=a‘’-3a+2=6 1 1. r
=a’-3a-4=0 ( ‘;
=a=-1or4 . J

Rejecting a = -1 as it does not satisfy the eguiation, we have a = 4

&

Thus, slope of BC:

a-1 4-1 3
—:—:—zlzm b
5-2 3 3 /
Thus, the equation of the line can e‘\ ‘

Yo %L
y-1_4 _.4‘
xX—2
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(b) Given :
Nominal Value (NV) of each share = Rs. 50
Since the shares are quoted at 20% premium, the market value of each share is:

Market Value (MV) of each share = 50+ 12000 x50=Rs.60

(i) Dividend = Number of shares x dividend percentage x NV
Let n be the number of shares.

1
Thus, r {
600 =nx15%x50 /"/ |
¥
s 600=nx—> x50 \ { »
100 r ' l"
~ 600x2 - > |
15 - j: "-_. g
_ i
=n=80 \ ‘\ ( l-_.
F 1 . i
(ii) Total investment = n X MV e )
Thus, total investment is: 80 x 60 =4
(iii) Rate of interest = Dividend 100
Total Investmen

= 600 x100

4800 L

~12.5% ST ‘f—' '
(©) "l ' {

(i) Total surface area of t*g‘sphere = 47r°, where r is the radius of the sphere.
Thus,

4rr? =2464 _Em'l 4

:>4>< 2 r (246‘,

:>r 6

.

( (ii) Since th ph re is melted and recast into cones,
Volume of a sphere = n x Volume of a cone, where n is the number of cones.

r
§><7r><r)_n><3><7r><r xh., where r. and h_ are the radius and height of the

cone.
Thus,

-
rgxnx(14)3 :nx%xnx(B.S)zx(ﬂ

= 4x(14)’ =nx(3.5) x(7)

=n=128 www.examrace.com



(a) Let A be the assumed mean and d be the deviation of x from the assumed mean.

Let A = 40.
d=x-A
Marks (C.I.) No. of students Mid-point of d=x-A fXdyg
(Frequency f) C.lL (x) A=455 b
11-20 2 15.5 -30 -60 f‘ 1)
21-30 6 25.5 -20 -120, ¥ A'
31-40 10 35.5 -10 3,90 -4
41-50 12 45.5 0 F
51-60 9 55.5 10 LYY
61-70 7 65.5 20 < 'K 140‘r
71-80 4 75.5 % 3{ ( "4 1120
Total f = 50 T\ || Total f=70
Mean = A+ Total ,
Total f
70

= Mean =45.5 + —
50
—>Mean =45.5+1.4 -
.Mean = 46.9 - ‘k |
2, gl :
(b) Theorem used: Product of tl"e jen ths of the segments of the chord is equal to the

square of the length of thestangent from the point of contact to the point of
intersection.

£

<14

J¢i)_As chord CD and tangent at point T intersect each other at P,

PCxPD=PT* ... (i)
AB is the diameter and tangent at point T intersect each other at P,
PA x PB = PT2 (i)

From (i) and (ii), PCx PD=PAxPB .. (iii) www.examrace.com



Given: PD = 5cm, CD = 7.8 cm
PA=PB+AB=4+AB,and PC=PD+CD =128 cm
Subs. these values in (iii),

128x5=(4+AB) x4

44+ AB = 12.8x5
=>4+AB=16
= AB=12cm 1{
(i) __f'l" .
PCx PD=PT? A o)
= PT* =12.8x5=64 f ; '
= PT =8 cm - |
TR\ 3
Thus, the length of the tangent is 8 cm. \ ( 3,5 r
4
B ) §
(c) Given: s
_2 1 [,
A:
o
4 1 |
[ Y p
-3 -2 .
- 4
C— -3 2 ]
E Y )
4
Thus,
, 4+0 2-27 [4 0
A= A0+0 0+4] |0 4
0 + +
€ e
¥
o -3 2] [-6-1 4+4] [-7 8
> . “1 4| |0+2 0-8] |2 -8
20 5
¥ SBLS
> -15 -10
Thus,
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(a) C.L for the third year = Rs. 1452.
C.I. for the second year = Rs. 1320
S.I.on Rs. 1320 for one year = Rs. 1452 - Rs. 1320 = Rs. 132

-~ Rate of Interest = 132100 =10%
1320 1 4
Let P be the original sum of money and r be the rate of interest. ( o ;

AmountafterZyears—Amountafter one year = C.I. for second year. 4 » - s
p(1+20) p(14 20 ) 139 4 F
100 100 - |

_ , 14 B
—p|[ 10} (1014350 "ol o\ F
100) (100 4 R
- & : "
2 ) ) |
=P EERE =1320
10) 10

_p 2l 1 a0
1100 10

_1320x100 4

=Rs.12,000 ’
ST ‘f"

Thus, rate of interest is 10‘11%)r1g1na1 sum of money is Rs.12,000.

(b) The incircle of the trlangrls drawn with the joining point of all angular bisectors as
the center. < i {

A
e Constructa AABC wijth the given data. &

e Draw theangle bisector of «B and «C. Let these
bisect@rsicut at O.

<% e Taking centre. Draw a incircle which
( touches aﬁsides of the AABC

e FromOd perpendicular to side BC which
cut at N.

L " Measure On which is required radius of the

e incircle. ON = 1.5cm
k B
-1-
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(c)

+

26
Number of Students

Pocket Expens s (In Rupees) —*

Mode = 21

(a)Duplicate ratio of a:b is a*
It is given that the dupllc
Thus,

(x-9)*:(3x +6)°
x-9 :4_2 P

:>8Ix—72<3llr 8x +96
— 81x —48xE96+729
—33x =825

825 25

E Y

aéo

)

of (x—9):(3x4+6)=4:9
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(b)

The given quadratic equation is :
(x-1)" -3x+4=0
= x2-2x+1-3x+4=0

= x*-5x+5=0

The roots of the quadratic equation ax*+bx + ¢ =0 are:

_ —b+b* —4ac

2a

In the given equation,
a=1b=-5¢c=5

Thus, the roots of the equation are :

~(-5)%/(-5)" ~4(1)(5) -
2(1)
_5:+425-20

2
5445
- 4

2
5+45 5-5
N EETT .‘4

; 4
x=3.6180rx=1382 ==

e

ﬂ‘

X =

4 ‘\< _ﬁ?‘)
D \ING

q |
(!“:“ ;
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(c) Qualifying principal for various months:

Month Principal
April 6000
May 7000
June 10000
July 6000
August 6000
September 7000
Total 42000

Here, P= Rs.42,000

Let R% be the rate of interest and T:1—12 year '

Given that the interest, [=Rs.175

Thus, we have
I= PxRxT
100

=175=

42000xRx1

100x12

175x100x12 B

42000
=R=5%

. Y
b;{’

Thus the rate of interestis 5%

)
"‘1’}\‘

G

1
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10.

(a)

Let the digit at the tens place be ‘a’ and at units place be ‘b’.
The two-digit so formed will be 10a+b.

According to given conditions, product of its digits is 6.

Thus,
axb=6

9 is added to the number = 10a+b+9

1
It is given that this new value is equal to the value of the réveqsgdknum

If the digits are reversed, the new number formed & 10b+a

Thus,
10a+b+9=10b+a

=9a-9b=9
=a-b=1
Substitute (1) in the above equation

Thus,
: Ph.
<4

>a-—=1
a

—=a*-a-6=0 ‘.‘J
Thus,

|
a=-3or?2 o 1£*

i

p-8 R

4 ’
Since a digi}cannot betlegative, a=2.
W -I

-:-i__,f a 2

L

rJ
Thus, the rec’Aire numberis: 10a+b =23
-
—

C

(1

-

f"

£

(72
_it.." /1}

&

7K

|

qy 0
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(b) Draw the cumulative frequency table.

Marks Number of Students Cumulative Frequency
(Frequency)
0-10 3 3
10-20 7 10
20-30 12 22
30-40 17 39 v
40-50 23 62 “.4 §
50-60 14 76 £ J
60-70 9 85 e
70-80 6 F v
80-90 5 96 , F
90-100 4 a s 1009 ¥
<a' .
1 30
Cumulative Frequency

b]
Marks—

]
. - Y .
B Scale:: x-ax1§ ;1 unit = 10marks

( y-axis-l.'\\ntit =10 students

th th
© (i) Median (%) term = (%} term=50" term

r
| Draw a‘;!urizontal line through mark 50 on y-axis. The, draw a vertical line from

the poir
Thus, median = 45

~ N th
(iifLower quartile = (Z) term

th
= [%ro] term =25" term

it cuts on the graph. The point this line touches the x-axis is the median.

Draw a horizontal line through mark 25 on y-axis. The, draw a vertical line from
the point it cuts on the graph. The point this line touches the x-axis is the lower

quartile.
Thus, lower quartile = 31
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(iii) Draw a vertical line through mark 85 on x-axis. The, draw a horizontal line from
the point it cuts on the graph.
The point this line touches the y-axis is the number of students who obtained
less than 85% marks =93
Thus, number of students who obtained more than 85% marks =7

(iv) Draw a vertical line through mark 35 on x-axis. The, draw a horizontal line from

the point it cuts on the graph.
The point this line touches the y-axis is the number of students who obtai eﬁ,
less than 35% marks =21 P iy
\) / ’ J
11. "4 'F
- )
qg°

(a) Aline from center to a chord that is perpendicular to it, bis,_ecﬂs .i’,t_.
It is given that AB = 24 cm % ‘ i ~%
4

Thus, MB=12 cm
| "i

(i) Applying Pythagoras theorem for AOMB,
OM* + MB* = 0B*
5* +12° =0B*
OB =13

Thus, radius of the circle = 143‘ cm. (.., \/

(ii) Similarly, applying Pyth@o S theorem for
AOND, ‘
ON>+ND*=0p*  _'A
OD is the radius,of the circle

A 4
12? + ND? =1‘i2 1 A\
ND=5_ r
Aline fr@m center to a chord that is perpendicular to it, bisects it.

ND =5

e _-' Thus, =10 cm
C
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(b) Consider LHS:
(sin@+cosd)(tand +cot o)

:(sin6+cos6')(sme+a_)sej
cosf sind
=2 2
=(sinf+cos0) M
cos@sind
_ sin@+cosd F t{
cos@sind ( L]
. -F
_ s;nt?a_i_ C(;S-He % ‘l‘, ‘J
cos@sind cosésin .
__1 n 1 --r ) r
cos@ sin@ 44 qy°"
=sec@+cosecl < »% r
=RHS s - L
=" i
h L] r .’ |

Thus, L.H.S. = RH.S.

(c) Let A be the position of the airplane andflet BC e th¢ river. Let D be the point in BC
just below the airplane.

A

For AADC, 1
|
tan45’ :ﬁ 4 ( :
250 g & J ' { !
120 Iy S 1
y I
y =250 :
- \ 1
1 r \. 1
ForaADB, | (4 5 x b Y ¢
tan60’ J }
AD W
» J=—
(‘ - DB \
* *250
2500 250 m
tan60 ’\E
,,...
250
Thus, the width of the river = DB + DC = 250 +—=394 m

3B
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