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SECTION A

Given that Ranbir borrows Rs.20000
at 12% compound interest.
For the first year,

20000X1X 12

Interest [=———— X Rs.2400
100

Thus,amount after one year = Rs.20000+Rs.2400 X Rs.22400
X Money repaid = Rs.8400
X Balance= Rs.22400X Rs.8400X 14000
For the second year,
14000X 1K 12

Interest | = ———— K Rs.1680
100

Thus the amount =Rs.14000+ Rs.1680X Rs.15680
Ranbir paid Rs. 9680 in the second year.

X The loan outstanding at the beginning of the third year
=Rs.15680K Rs. 9680 = Rs.6000
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(b)

We need to find the values of x, such that

x satisfies the inequation KX 2%& %IZ ZFXIE 2,xX W

Consider the given inequation:

MZEMEMZ—XMZ
6 2 3

X |X17gl 3&4& E
6 6 6

¥ 1K 4K BX 12

X 1% 4K B 17

X 1X B 4K B B 1¥ 3
XX &® 4K 20

m & Mg 20
4 4 4

XX % 5
4

Since xX W, the Required solution set=}0,1,2,3,4X

And the required line is

ST

»
T |
o |
-
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(c)

Given that the die has 6 faces marked

by the given numbers as below:

Q)
Let us find the probability of getting a positive integer.
When a die is rolled, the total number of possible

outcomes =6

For getting a positive integer, the favourable outcomes
are:1,2,3
X Number of favourable outcomes = 3

X Required probability=% X %

(ii) Let us find the probability of getting an integer greater than X 3.
When a die is rolled, the total number of possible

outcomes =6

For getting getting an integer greater than X3, the favourable outcomes
are:X2,X1,1,2,3

X Number of favourable outcomes =5

X Required probability:%

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

When a die is rolled, the total number of possible

outcomes =6

For getting getting getting a smallest integer, the favourable outcomes
are:N3

X Number of favourable outcomes = 1

X Required probability:%
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(a)
Consider the following equation:
M<2 OXE1 %3 ®2

T Sl D

Multiplying and adding the corresponding elements of the matrices, we have

X H 200 1§ olbxE W 2K 2y
X X & 2y

KK & 2y

K WK 2

Similarly,

3R 10K 160X 31K 20BN

XX & 2K 6

X 2% 6

X X 3

Thus, the values of x and y are: 3, X2

(b)
Shahrukh deposited Rs.800 per month for n=1% years

Since 1% years = 18 months,

Total money deposited=18XK800=Rs.14400
Given that the maturity value = Rs.15084
X Interest = Maturity ValueX Total sum deposited
=15084KX 14400
X 684
We know that Interest
n&ﬁl&@ T
2K12 100
18M18+10  r
2K 12 100
684K 2K 12K 10Q, -

800X18X19
X K 6%

[=PK

X 684 808
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(c)
Let AM4, 2Xand BXB, 6/ be two points.

Let PXk, 3X be the point which divides the line joining the line segment in the ratio k:1

Thus, we have
3k X4 % 6kX 2 %3

)

X
kX1 kX1

For

6k X 2K 30k 1)
K6 ® 3K 3
K 3K B 2

K 3K 1

IZIIE1
3

Now consider the equation,

3k®4IXX
kX1

Substituting the value of k in the above equation we have,

3&1&4
3

Therefore, coordinate of P is %IZ]%, 3%

Now let us find the distance AP:

AP=\/§ i

mw&amﬁ
X A 1

NI
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(a) Consider the expression sin*34° K sin®56° X 2tan18° tan72°K cot*30° :

sin®34° K sin®56° K 2tan18° tan72°X cot?30°
K sin?34° K sin’{p0°K 56° M 2tan18° tanfp0°R 72°M cot?30°

M sin®34° X cos?34°K 2tan18° cot 18°K cot®30°

®bin?34° K cos*34° [ 2tan 18°K ﬁx cot?30°
an

R 18 2x 18 P3N

X1KX 2K 3
X3K3
X0

(b)

By remainder Theorem,
For x=1, the value of the given expression is the remainder.

x° X 10x*K37xK 26

R %K ® 10K K R 37K 26

X1X 10X 37X 26

X37K 37

X0

X & lisafactorofx® 10xK 37K 26

x*+11x-26
x-1)x*+10x-37x+26
x*-x*
11x*-37x
11x*-11x
-26x+26
-26xX+26

0

Thus, by factor theorem,
KN x® 10xk 37K 28 M 1008 11® 26/

KM X 13> ® 13xK 2x% 26/
K Kk X 10Kk R 130K 20 13H
K xK 10xK 378 2B M 10k 130k 2K
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(c) Considering the given figure:

A B

0

Given dimensions of the rectangle: AB=14 cm and BC=7 cm

Thus the radius of the quarter circle is 7 cm

Area of the quarter circle is = %M %N 7° sq.cm

X Area of the quarter circle = 7 sq. cm

Since EC = 7cm and DC = 14 cm, we have,
DE =DC XECK 14X 7K 7 cm

Therefore, radius of the semi circle is =% cm
22 _N7

Thus the area of the semi circle is =1IXI—® — o Sg. cm
2 7§28

X Area of the semi circle =% sg. cm

Area of the rectangle is=ABXBC=14X7=98 sq.cm
Thus, the required area=Area{ABCDMX fAreaXBCEFXX AreaXDGENg

X 98K %IXI %M 40.25 sq.cm
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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.

l;Ith termX %l;& 1 %h term
Thus the median of the given numbers is

2

éth termKX EZIZI 1 %h term

X Mediai¥
2

3rd term X 4th term
2
10X12
2

X MediarK % 11

X MediaK

X MedialK

Given that the mean of 6,8,10,12,13,x is median of 6,8,10,12,13,x
Thus, we have
6+8+10+12+13+x

6
N 6+8+10+12+13+x =66

K 49+x =66
K x=6& 49
X X 17

K11
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(b)

Consider the following figure.

Given that BD is a diameter of the circle.
The angle in a semi circle is a right angle.
XX BCD=90°

Also given that X DBC=58°

Consider the triangle XBDC:

By angle sum property, we have

X DBC&X BCDE¥ BDC=180°

X 58% 90°® BDC=180°

X 148%K BDC=180°

XX BDC=18® 148°

XX BDC=32°

Angles in the same segment are equal.
Thus, X BDC=32WX BAC=32°

Now, oBACE is a cyclic quadrilateral,
mXBAC + mXBEC = 180°
32 + mKBEC = 180°

® mRBEC=180° -32=148°
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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.
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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

(0.
F 9 3_
9__
S__
?__
6__
j__
4___
A(-4.2) T A7)
A A
1__
X
} } } } } Hq--p-y-—-q-q-p’.' } } } } } Iy
I I 1 I I 1 I 1 | I L
L B 4 H -5 4 5 2 4 1 2 3 4 3 6 7 8 9
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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)
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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.

‘VH
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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.

JLF
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(a)

(b)

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 = 12000 x18000=3600

Thus, sale price for the wholesaler = 18000 - 3600 = Rs. 14,400

Sales tax paid by shopkeeper = 8% of 14,400 = 130 x14400=1152

The shopkeeper sells the washing machine for 10%disount on printed price.
Thus, the shopkeeper sells the washing machine to the customer at the price :

10

18000- 100 x18000=18000-1800=16200

8

Thus, the tax charged by the shopkeeper = 8% of 16,200 = 100 x16200=1296

i. Thus, VAT paid by the shopkeeper = Tax charged - Tax paid = 1296 - 1152 = Rs.
144

ii. Total amount that the customer pays for the washing machine is:
Price at which the shopkeeper sells the washing machine + Tax charged by the
shopkeeper = 16,200 + 1296 = Rs. 17,496

Itis given that:
X%+ y 17
x*-y? 8

Applying componendo and dividendo,
x* N y* K x*K y? . 17K 8
XM y*’Kx*® y* 17K 8

2x° 25
N —H —

2y
X X é

y 9
% Rm 2

y 3
i. Thus,KIZIIXI5

y 3

3 ¥ RxK ®5E 125
ii. Now, con51der —= @ _+§_§ _+_

Again, applying componendo and d1V1dendo,
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XKy’ . 125K 27 - X 125K 27

o}
x*Ky* 125K27  K125X 27
3 3
X3 Wy 1—52 = Eor ﬁ, depending upon the sign of xand y
x’My 98 49 76

(c) Consider the given triangle

Given that X ABC&X DAC.

B c A c

(i) Consider the triangles KABC andX DAC.
X ABC& DAC [givenN

XCH C Mommonl¥
By AA-Similarity, KABC ~X DAC.

(ii) Hence the corresponding sides are proportional.

AB g AC, BC

DA DC AC

.
5 DC

% DX 4K 5

X D® ;cm=2.5cm

. ABp BC
"DA AC
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w % 5

5 4
8X 4

X B®
X B® %cm =6.4cm

(iii) We need to find the ratios of the area of the triangles KABC andX DAC.
Since the triangles KABC andX DAC are similar triangles, we have
AB _ AC_ BC
DA DC AC
If two similar triangles have sides in the ratio, a:b,
then their areas are in the ratio a® : b*
hus ArealACDN_ AB* _ AC? _ BC?
"Areal®ABCN DA* DC*  AC?
S ArealMACDY  4*
"ArealWABCK 8

A ACD
g ACACE 16 1.4
ArealRABCH 64
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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.

1M3®alﬂl
2Wa 5K2

% MZM a1
2K a 3

% 2 5 alk1
a2 3
X & Mg 20 1K
X all 3@ ® 6
X akl 3® ® 0
X &®X 1or4
Rejecting a = -1 as it does not satisfy the equation, we have a = 4

Thus, slope of BC:

L R
5K2 3 3

Thus, the equation of the line can be :

yX1
x N2
M W KX 1
M K ¥ 1

K1
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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.
Thus,
600X nX 15%X 50

X 60 LS@ 50
100

600X 2
15
X &K 80

X X

(ii) Total investment = n X MV
Thus, total investment is: 80 x 60 = 4800

(iii) Rate of interest = Dividend X100
Total Investment
9299 7100
4800

¥12.5%

(c)
(i) Total surface area of the sphere = 44 2, where r is the radius of the sphere.
Thus,

45r* K 2464 cm”
X & 37% rk 2464

X rk 196
X & 14 cm

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

gMNIZI r°X nX %lZI & r R h_,where r, and h _ are the radius and height of the

cone.
Thus,

%M&WWM ﬁx %x %B.5H8 WX

N & N4k B MBSE WK
XN & 128
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(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.1.) No. of students Mid-point of d=x-A fXd
(Frequency f) C.L (x) A=45.5
11-20 2 15.5 -30 -60
21-30 6 25.5 -20 -120
31-40 10 35.5 -10 -100
41-50 12 45.5 0 0
51-60 9 55.5 10 90
61-70 7 65.5 20 140
71-80 4 75.5 30 120
Total f=50 Total f4=70
Mean = A+ Total f,
Total f
70

K Mean =45.5+ —
50

X Mean=455+1.4
X Mean = 46.9

(b) Theorem used: Product of the lengths of the segments of the chord is equal to the
square of the length of the tangent from the point of contact to the point of
intersection.

(i) Aschord CD and tangent at point T intersect each other at P,

PCxPD=PT* ... (1)
AB is the diameter and tangent at point T intersect each other at P,
PA x PB = PT2 ...(ii)

From (i) and (ii), PCx PD=PA x PB ... (iii)



BYJU'S

Given: PD = 5cm, CD = 7.8 cm
PA=PB+AB=4+AB,and PC=PD+(CD=12.8cm
Subs. these values in (iii),

128x5=(4+AB) x4

K 4+ AB = 12.8X5

X 4+AB=16
X AB=12cm

(ii)
PCX PDKX PT?
X PTR 128 64
X PTX 8 cm

Thus, the length of the tangent is 8 cm.

(c) Given:
X 1K
AN% MZ@
¥4 1K
BNK3 2B

og® 1EZ 1% BE0 282 0 € 0 &
B x2BB mz% B® 0 om 3 & 4

cg® 1EES 2% BNl 4R4 FRY 8
B =8B 4% B 2 oms H wms

58&5@&3 ngz B1s mo@

Thus,
A’X ACX 5B

®7 8 &0 5
ggﬁz m% X

23 3K

@17 68
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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

X Rate of Interest = w X10%

320

Let P be the original sum of money and r be the rate of interest.
Amount after 2 years - Amount after one year = C.I. for second year.

X 10 K
Pgmmgxpgx

g p g% 110 &
100

X KX 1322?10 Rs.12,000

Thus, rate of interest is 10% and original sum of money is Rs.12,000.

(b) The incircle of the triangle is drawn with the joining point of all angular bisectors as
the center.

X Construct a AABC with the given data.

X Draw the angle bisector of XB and X C. Let these
bisectors cut at O.

X Taking O as centre. Draw a incircle which
touches all the sides of the AABC

X  From O draw a perpendicular to side BC which
cutat N.

X Measure On which is required radius of the
incircle. ON = 1.5cm
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504
5+
16+
wul
ot
w0+
38+
361
34
B8 3
304

281

T

Number of Students |
Sel

nt
201
181
161

ut

124+
1
3
&
.
2
- 10 15 2 25 35
_I__ Pocket Expenses (In Rupees) —
Mode = 21

(a)Duplicate ratio of a:b is a*: b°
It is given that the duplicate ratio of (xX9):(3xX 6)X 4:9
Thus,
(xK9)*:(3xX 6)°K 4:9

2
xIZ|9gl 4_2
3xK6 9
xIXI9M E
3xK6 81

81K 72%® 48K 96
81K 48X 96+729
33K 825

)@%25
33

X X XRXR X
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(b)

The given quadratic equation is :
M- 10 -3x+4=0

M x*-2x+1-3x+4=0

K x*-5x+5=0

The roots of the quadratic equation ax’+ bx + c=0 are:

Kb «/b*K 4ac
2a

x X

In the given equation,
a=1,b=-5,c=5

Thus, the roots of the equation are :

2 KMR5MR |/ SHR 4RGN
2M1X

<K 5K /25K 20

X

2
x X —5 &Z\E

msmzﬁ 5K /5

or x} ——
2

xX 3.618 or xX 1.382
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() 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

42000XRX 1
100X12

% 175K 100K 1-?M R

42000
X B 5%

Thus the rate of interest is 5%

X 17X
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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,
aXbl 6

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

It is given that this new value is equal to the value of the reversed number.
If the digits are reversed, the new number formed = 10b+a.

Thus,
10aXbX 9K 10bX a

X o9& 9 9

X & 1

Substitute (1) in the above equation
Thus,

Mﬁ%l
a

X alkl & 0
Thus,
a3 or2

Since a digit cannot be negative, a = 2.

bXEMEXS
a 2

Thus, the required number is: 10a + b =23
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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
40-50 23 62
50-60 14 76
60-70 9 85
70-80 6 91
80-90 5 96

90-100 4 100

+y

ol L

0 36

Cummlative Frequency

; : ; ; ; ; I I ; ; I
10 10 2 30 4 50 &0 70 50 %0 100
Marks —

Scale : x-axis : 1 unit = 10marks
y-axis : 1 unit = 10 students

i

(i) Median = %%gh term K g% @ termX 50" term

Draw a horizontal line through mark 50 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 median.
Thus, median = 45

(ii) Lower quartile = g%g term X g‘%o % termM 25" term

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 obtained
less than 35% marks =21

11.

(a) Aline from center to a chord that is perpendicular to it, bisects it.
It is given that AB = 24 cm
Thus, MB=12 cm

(i) Applying Pythagoras theorem for AOMB,
OM*X MB* X OB*
5°K12°X OB’
OBKX13
Thus, radius of the circle = 13 cm.

A \y B
(ii) Similarly, applying Pythagoras theorem for

AOND,

ON’K ND*K OD

OD is the radius of the circle
12 KIND*K 13°

NDX 5

A line from center to a chord that is perpendicular to it, bisects it.
ND=5cm

Thus, CD =10 cm
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(b) Consider LHS:
Ksin&X cosan&FX cotH)

X Msin /X COSN%SIHNIZI cosl/ &
cosX sinX¥ @

N@sinzﬂlzl cos* & K
X CcosXsin¥ E

X Msin&¥X cos

% sin/’X cosX

cosXsinX
sin¥/ cos¥

cosXsinX cosXsinX

1X|1

cosX sinX

X secXX cosedy
=RHS

X

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

(c) Let A be the position of the airplane and let BC be the river. Let D be the point in BC
just below the airplane.

A

For AADC,
tan45 K D
y

PEL

y
yX 250

For AADB,
tan60°
5 AD

DB

250g 250

X X m
tan60" +f3

Thus, the width of the river = DB + DC = 250K 2—SOIXI 394 m

NG



