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General instructions

[T] You are aware that evaluation is the most important process in the actual and correct assessment of the candidates. A
small mistake in evaluation may lead to serious problems which may affect the future of the candidates, education
system and teaching profession. To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully. [JCTTITTITTITIITITTTT2 (@ CF T (e CCO0 O T 00 (10 T T
LT e T AT LT I e (O T e LT T e LTI

2(1 Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done according to one's
own interpretation or any other consideration. Marking Scheme should be strictly adhered to and religiously followed.

0 0 T T T T e ) I T (O O e ) e (T (e I (e (e IO T T
(T T e (e (T (e O T 0 ETT o (0 D CCICTO ) Cied C (T (OO ) T T O T
(0 IO e AT T e Tl D T T ) e [ (T T e ) (10 G O
() OO ey IO OO T G LT T [l T G COO T d [ Ged Cd O

(1] The Head-Examiner must go through the first five answer books evaluated by each evaluator on the first day, to
ensure that evaluation has been carried out as per the instructions given in the Marking Scheme. The remaining
answer books meant for evaluation shall be given only after ensuring that there is no significant variation in the
marking of individual evaluators.

(1] Evaluators will mark( ‘/ ) wherever answer is correct. For wrong answer 'X"be marked. Evaluators will not put right

kind of mark while evaluating which gives an impression that answer is correct and no marks are awarded. [T
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Ifa question has parts, please award marks on the right-hand side for each part. Marks awarded for different parts of

the question should then be totaled up and written in the left-hand margin and encircled. This may be followed

strictly.

[1] Ifaquestion does not have any parts, marks must be awarded in the left-hand margin and encircled. This may also be

followed strictly.

[1] Ifa student has attempted an extra question, answer of the question deserving more marks should be retained and the

[

[
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other answer scored out.

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

A full scale of marks 0-80 marks as given in Question Paper) has to be used. Please do not
hesitate to award full marks if the answer deserves it.

[TT1Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours every day and evaluate 20
answer books per day in main subjects and 25 answer books per day in other subjects (Details are given in Spot
Guidelines).

[T11Ensure that you do not make the following common types of errors committed by the Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on a reply.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly and clearly

indicated. It should merely be a line. Same is with the X for incorrect answer.)

e Halfor a part of answer marked correct and the rest as wrong, but no marks awarded.

[2[1While evaluating the answer books if the answer is found to be totally incorrect, it should be marked as cross (X) and
awarded zero (0)Marks.

(117 Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by the candidate shall
damage the prestige of all the personnel engaged in the evaluation work as also of the Board. Hence, in order to
uphold the prestige of all concerned, it is again reiterated that the instructions be followed meticulously and judiciously.

[111The Examiners should acquaint themselves with the guidelines given in the Guidelines for spot Evaluation before
starting the actual evaluation.

[I11Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title page, correctly
totaled and written in figures and words.

[111The Board permits candidates to obtain photocopy of the Answer Book on request in an RTT application and also

separately as a part of the re-evaluation process on payment of the processing charges.
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You have to select the correct choice :

The sum of exponents of prime factors in the prime-factorisation of 196 is
113 14 (15 di2
DT (b) 4

Euclid’s division Lemma states that for two positive integers a and b,
there exists unique integer q and r satisfying a = bq + r, and

MT10<r<b T0<r<b MT10<r<b di0<r<b
0T(e) 0<r<b

The zeroes of the polynomial x> — 3x — m (m + 3) are

IT'm, m+3 T +m, m+ 3 MTm, —(m+ 3) [d-m, —(m+ 3)
00T(b) —m, m+ 3

The value of k for which the system of linear equations x + 2y = 3,
5x + ky + 7 = 0 is inconsistent is

14 2
- (= 15 [dr1o
3 5
CCTI(d) 10
The roots of the quadratic equation x> — 0.04 = 0 are
M1+ 0.2 = 0.02 110.4 dr2
(0T (a) +0.2
The common difference of the A.P. l s I—_p, ﬂ, ... 18
p P p
1 1
(rrn (- (IT+1 di——
p p
DT (c) —1
The n™ term of the A.P. a, 3a, 5a, ...... is
[T na M(2n—1)a M (2n+1)a [d[2na

OET(b) (2n—1)a

The point P on x-axis equidistant from the points A(—1, 0) and B(5, 0) is
(2, 0) 1110, 2) 1143, 0) dii2,2)
O (a) (2, 0)

The co-ordinates of the point which is reflection of point (-3, 5) in x-axis
are

113, 5) i3, -5) M1(-3,-5) di(-3,5)
AT (e) (=3,-5)

Mirl]
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"I Ifthe point P (6, 2) divides the line segment joining A(6, 5) and B(4, y) in
the ratio 3 : 1, then the value of'y is
T4 3 T2 dii
(O 1 mark be awarded to everyone 0
(IO O T T T A A AT CT OO I G (]
7| Tnfig. 1, MN | BCand AM : MB = 1 : 2, then “oenMN)
n fig. 1, I an : =1:2, then ar(AABC)
A
M N
B C
I
[l DDDl W
9
‘201 In given Fig. 2, the length PB = cm.
N
B
O2
04 U
(I1] InAABC,AB= 6\/5 cm, AC =12 cm and BC = 6 cm, then /B =
L0 90° U
N
Two triangles are similar if their corresponding sides are
_ILIT] proportional 0
'IT] The value of (tan 1° tan 2° ...... tan 89°) is equal to
MRNER! U
[TT] InFig. 3, the angles of depressions from the observing positions O, and O,
respectively of the object A are ,
0O, 0O,
60°
A >
B C
LI
0 o
(1300, 45° — U=
2 2
(12101 0
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If sin A + sin> A = 1, then find the value of the expression (cos? A + cos* A).
0 sinA=1-sin® A

sin A=cos* A
cos’A+cos* A=sinA+sin® A= 1

In Fig. 4 is a sector of circle of radius 10.5 cm. Find the perimeter of

22
the sector. | Taket= =

\V
O
miiii

nro
180°

2x10.5+2x10.5x 60
7 180°

C[IT] Perimeter = 2r+

21+11=32cm

If a number x is chosen at random from the numbers -3, -2, -1, 0, 1, 2, 3,
then find the probability of x* < 4.

3

[0 Number of Favourable outcomes = 3 i.e., {~1,0, 1} .. P(x*<4)= =

0]
What is the probability that a randomly taken leap year has 52 Sundays ?

5
CILITTP(52 sundays) = 7

Find the class-marks of the classes 10-25 and 35-55.

10+25 :17.5;35+55 _

T[T Class Marks 45

A die is thrown once. What is the probability of getting a prime number.
UL Number of prime numbers = 3 i.e. ; {2, 3, 5}

3 1
P (Prime Number) = 3 OTE

[12

[12

[12

(12012

(12012

[12

[12

(T T2 1T
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A teacher asked 10 of his students to write a polynomial in one variable
on a paper and then to handover the paper. The following were the
answers given by the students:

2x+3, 3%+ Tx + 2,43 +3x* + 2, x> + \/§ +7, 7x+ ﬁ,5x3—7x+2,

5 5 1 ; 5 1
2Xx°+3-——,5x— —-,ax’ +tbx*+tcex+d, x + —.
X 2 X

Answer the following questions :
(1) How many of the above ten, are not polynomials ?
(i) How many of the above ten, are quadratic polynomials ?
I 3
(i) 1
In Fig. 5, ABC and DBC are two triangles on

the same base BC. If AD intersects BC
at O, show that

/\
B C
ar (AABC) _AO
D

ar(ADBC) DO

QI
EEEN Draw AX L BC, DY L BC

AAOX ~ ADOY
AX_AO
DY DO ...(1)

w
M-y
o

S G
a

1
ar(AABC) 5 BCrAX

ar(ADBC) ixBCXDY

AX_AO
by Do (From(1)

00
In Fig. 6, if AD L BC, then prove that AB? + CD? = BD? + AC>.

C
/DV
B

A
O

(00 In rt AABD AB?=BD?’+AD?* ... (J)
Inrt AADC CD?=AC?-AD? ... (ii)
Adding (i) & (ii)

AB’ + CD’ = BD* + AC?

[12

[12

[12

[12

S
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2011 | Prove that | +-——————=coseca
I+coseca
2
OCTILHS = 14 S08ec o1 12
1+coseca
Jr(cosec a—1)(coseca+l) -
B cosec a+1
=cosec a = R.H.S 2
[10]
Show that tan*0 + tan’0 = sec*0 — sec’0
[T L.H.S = tan*0 + tan®
= tan’0 (tan’0 + 1) 12
= (sec’0 — 1) (sec?0) = sec*0 — sec’0 = R.H.S (T2
2(T] | The volume of a right circular cylinder with its height equal to the radius
. 1 . . . 22
is 257 cm’. Find the height of the cylinder. | Usen= El
T[T Let height and radius of cylinder = x cm 12
V= mcm3
7
22, 176
—X X X X = — ‘ ]2
7
=8 =>x=2 (12
height of cylinder = 2 cm [12
2(11| A child has a die whose six faces show the letters as shown below :
[D]
The die is thrown once. What is the probability of getting (i) A, (i) D ?
: 2 1 g 1 .
L) P(A) = ey (i) P(D) = P 1]
2(11| Compute the mode for the following frequency distribution :
Size of items
(in cm) 0-4(4-8(8-12]|12—-16 |16 —-20 | 20—24 (24— 28
Frequency 5 7 9 17 12 10 6
OOml=12 £=9 f=17 f,=12 h=4 2
17-9 0O
= 12+4————%x4=14.46 cm (Approx 00—
Mode 9 D (Approx) 5
(112 1] 0
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2(1]| If2x+y=23and 4x —y= 19, find the value of (5y — 2x) and (%_2)
O 2x+y=23,4x—-y=19
Solving, we get x =7, y=9 10
sy—2x=31, Y_p=-22 2012
X 7
N
1 11
Solve for x : <+4 x+7 30° x#-4,7
1 111 -11 _ 11
ST X730 T (x4 (x=7) 30 :
=x>-3x+2=0 0
=>x-2)x-1)=0 2
=x=2,1 [12
The Following solution should also be accepted
1 3 1 _H Xx+7-x—4 _E
x+4 x+7 30 = (x+4)x-7) 30 :
H
= 11 x*+121x+218=0 5
Here, D = 5049
—121++/5049 -
x= —— - N
22
2(T]| Show that the sum of all terms of an A.P. whose first term is a, the
second term is b and the last term is c is equal to (a+c)b+c-2a)
2(b—a)
(0TI Hered =b—a (2
Let ¢ be the n term
c=at+t(n-1)(b—a) 2
_c+b-2a .
= n=
c+b—23(a+c)
= Sn_—Z(b—a) O
(12T O
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Solve the equation: 1 +4 +7+ 10+ ... + x =287.
(LI Let sum of n terms = 287
n
5[2x1+(n—1)3] = 287 T2
3n -n-574=0 12
Bn+41)(n—-14)=0 12
. —41
n =14 (ReJectnsz (2
x=a,=1+13x3=40 O
2177 | In a flight of 600 km, an aircraft was slowed down due to bad weather.
The average speed of the trip was reduced by 200 km/hr and the time
of flight increased by 30 minutes. Find the duration of flight.
CICITT Let actual speed = x km/hr
A.T.Q
600600 1 :
x—-200 x 2
x> —200x — 240000 = 0
(x —600) (x +400)=0 O
x =600 (x =—400 Rejected) 2
Duration of fli ht—@—lhr 12
uration of flight = ~--'-=
CIT] | If the mid-point of the line segment joining the points A(3, 4) and
B(k, 6) is P (x, y) and x + y — 10 = 0, find the value of k.
| P |
A : B
UG (x.y) (K.6)
_ 3k 2
X=— y=
3+k
x+y—10=0:>T+5—10=0 O
= k=7 a
0]
Find the area of triangle ABC with A (1, —4) and the mid-points A1, -4)
of sides through A being (2, —1) and (0, —1).
0T B3, 2), C(-1,2) @-DA NO-D
1 B ¢
Area = E|1(2—2)+3(2+4)—1(—4—2)|:12 sq.units T
(112 1] 0
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In Fig. 7, if AABC ~ ADEF and their sides of lengths (in cm) are marked
along them, then find the lengths of sides of each triangle.

A D
zxm 18 6x

B 2x+2 C E 3x19 F
U

LU As AABC ~ ADEF

2x—-1 3x

18 6x

x=5
AB=9cm DE =18 cm
BC=12cm EF =24 cm
CA=15cm FD=30cm

If a circle touches the side BC of a triangle ABC at P and extended sides AB
and AC at Q and R, respectively, prove that

1
AQ = E(BC + CA+ AB)
000 Correct Fig

1
AQ=7 (2AQ)

(AB+BC+CA)

BQ=BP, CR = CP]

Ifsin © + cos O = /7 , prove that tan 6 + cot 6 = 2.
O[Isin 6 + cos 6 = /2

tanO+ 1= /7 sec 6

Sq. both sides

tan” 0 + 1 + 2 tan 0 = 2sec’ 0
tan’> O + 1 + 2 tan © = 2(1 + tan’ 0)
tan’ 0+ 1 + 2 tan 6 =2 + 2tan’ 0

2 tan O = tan” O +1
2=tan O + cot O

(120012

[12

[12

(T2 [T




The area of a circular play ground is 22176 ¢cm’. Find the cost of fencing
this ground at the rate of X 50 per metre.

[0 Let the radius of playground be r cm
nr? =22176 cm?
r==84cm

22
Circumference = 27tr = 2 X 7 x 84 =528 cm

50
Cost of fencing = 100 x528 =% 264

OO0 O
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Prove that /5 is an irrational number.

(1T Let /5 be a rational number.

p
\/—:E,p&qare coprimes & q # 0

59> =p? = 5 divides p?> = 5 divides p also Let p = 5a, for some integer a
5¢>=252a%> = q*=5a> = 5 divides q*> = 5 divides q also

.. 5 1s a common factor of p, q, which is not possible as

p, q are coprimes.

Hence assumption is wrong /5 is irrational no.

It can take 12 hours to fill a swimming pool using two pipes. If the pipe of
larger diameter is used for four hours and the pipe of smaller diameter for
9 hours, only half of the pool can be filled. How long would it take for each
pipe to fill the pool separately ?
CILIT) Let time taken by pipe of larger diameter to fill the tank be x hr
Let time taken by pipe of smaller diameter to fill the tank be y hr

AT.Q
1.1 1 4 9 1

—t—=—,—+—=—
x y 12 x y 2
Solving we get x =20 hr y =30 hr
Draw a circle of radius 2 cm with centre O and take a point P outside the
circle such that OP = 6.5 cm. From P, draw two tangents to the circle.
UL Correct construction of circle of radius 2 cm

Correct construction of tangents.
N
Construct a triangle with sides 5 cm, 6 cm and 7 cm and then construct another

3
triangle whose sides are 1 times the corresponding sides of the first triangle.

([T Correct construction of given triangle
Construction of Similar triangle

(10

(10

(T2 1T




‘T11| From a point on the ground, the angles of elevation of the bottom and
the top of a tower fixed at the top of a 20 m high building are 45° and
60° respectively. Find the height of the tower.
(LI Let height of tower = h m
BC A :
Inrt. ABCD tan 45° = —— [T (TITTTIT)
CD I
20 "l
- CD 5
CD =20m 0
Inrt. AACD t 600—£ 20 m
n rt. an =D
20+h 60°
B ch “Bp :
h = 20(v3-1)m O
"TTJ| Find the area of the shaded region in Fig. 8, if PQ = 24 cm, PR =7 cm
and O is the centre of the circle.
Q
R— P
[T
PR 25 0
D01 ZP=90° RQ=+/(24)"+7" = 25 cm, r= —-cm LE
Area of shaded portion = Area of semi circle — ar (APQR)
2 2
— lxgx 2 — 84
2 7 2
=161.54 cm’ 2
N
Find the curved surface area of the frustum of a cone, the diameters of
whose circular ends are 20 m and 6 m and its height is 24 m.
T R=10m r=3m h=24m 20012
I= (24)* +(10-3)* =25m -
CSA=n(10+3)25=325 1t m’ [0
[ITI| The mean of the following frequency distribution is 18. The frequency
fin the class interval 19 — 21 is missing. Determine f.
Class interval| 11 — 13{13 - 15|15-17[17-19]19-21(21-23]23 - 25
Frequency 3 6 9 13 f 5 4
(112 1] (1]




NN i U U LL]
11-13 3 12 36
13-15 6 14 84
15-17 9 16 144
17-19 13 18 234
19-21 f 20 20f
21-23 5 22 110
23-25 4 24 96

40+f 704 + 20f

2 xf 704 +20f

Mean = St = 18 = A0+t = =8

N

The following table gives production yield per hectare of wheat of 100
farms of a village :

Production yield 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70

No. of farms 4 6 16 20 30 24

Change the distribution to a ‘more than’ type distribution and draw its ogive.

HINEN
Cield CCTITOCOTI A U 00 OO (I O O
More than or equal to 40 100
More than or equal to 45 96
More than or equal to 50 90
More than or equal to 55 74
More than or equal to 60 54
More than or equal to 65 24

Plotting of points (40, 100) (45, 96) (50, 90) (55, 74) (60, 54) (65, 24)
join to get ogive.

(T2 1T
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You have to select the correct choice :

O] Mlr[]]

‘11| The value of k for which the system of linear equations x + 2y = 3,

5x + ky + 7 = 0 is inconsistent is

14 2

DD]—? DDDg [I1rs drno

CI(d)y 10 0
2(] | The zeroes of the polynomial x> — 3x — m (m + 3) are

MTm, m+3 M=m, m+3 MT'm, —(m + 3) dl-m, —(m+ 3)

OO (b) —m, m+ 3 0
11| Euclid’s division Lemma states that for two positive integers a and b,

there exists unique integer q and r satisfying a = bq + r, and

TTr0<r<b M0<r<b MT0<r<b di0<r<b

AT (c) 0<r<b O
‘T1| The sum of exponents of prime factors in the prime-factorisation of 196 is

13 4 1B dr2

OT(b) 4 O
(11 ] Ifthe point P (6, 2) divides the line segment joining A(6, 5) and B(4, y) in

the ratio 3 : 1, then the value of'y is

T4 3 T2 dri

UL 1 mark be awarded to everyone 0
‘11 ] The co-ordinates of the point which is reflection of point (-3, 5) in x-axis

are

113, 5) 113, -5) MT(-3,-5) di(-3,5)

AT (e) (-3,-5) O
‘11 ] The point P on x-axis equidistant from the points A(—1, 0) and B(5, 0) is

T(2, 0) 110, 2) 1113, 0) dri(2,2)

AT (a) (2, 0) O
71| The nterm of the A.P. a, 3a, 5a, ...... is

[T na M(2n—1)a I (2n+1)a [d[2na

OEI(b) (2n—1)a 0
[T1 | The common difference of the A.P. l s I—_p’ ﬂ, .18

p P p
1 1
I = (-1 di——
p p
OO (e) -1 J
121210 1]
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The roots of the quadratic equation x> — 0.04 = 0 are

T+ 0.2 [T 0.02 170.4 i
0T(a) +0.2
(IO O CT I T T O T C O IO T T Cae ]

In Fig. 1, the angles of depressions from the observing positions O, and O,
respectively of the object A are ,

0O, 0,
60°
JVZ <5k
B C
0

CICIT130°, 45°
In Fig. 2, MN || BC and AM : MB = 1 : 2, then ~nonri™)
n Fig. 2, I an : =1:2, then ar(AABC)
A
M, N
B C
O
DD[H]l
9
In given Fig. 3, the length PB = cm.
N2
B
O
04

In AABC, AB = 6\/5 cm, AC =12 cm and BC = 6 cm, then /B =

OI90°
0o

Two triangles are similar if their corresponding sides are

(LI proportional

The value of sin 23° cos 67° + cos 23° sin 67° is
O 1

N |

|

12120
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In Fig. 4 is a sector of circle of radius 10.5 cm. Find the perimeter of

22
the sector. | Take = =

\V
O
O

nro
180°

2x10.5+22x10.5x -2
7 180°

2r+

[T Perimeter

21 +11=32cm
If a number x is chosen at random from the numbers -3, -2, -1, 0, 1, 2, 3,
then find the probability of x> < 4.

3
(1017 Number of Favourable outcomes = 3 i.e., {~1,0, 1} .. P(x’<4)= =
0

What is the probability that a randomly taken leap year has 52 Sundays ?

5
UL P(52 sundays) = 7

A die is thrown once. What is the probability of getting a prime number.
UL Number of prime numbers = 3 i.e. ; {2, 3, 5}

3 1
P (Prime Number) = 3 OTE

If tan A = cot B, then find the value of (A + B).
Ul T tan A= tan (90° — B)
S A+B=90°
Find the class marks of the classes 15 — 35 and 45 — 60.
15+35
o=

45+60

25

=525
OO0 O
[ (10 (T2 CIT 2 (e (12 (1 Cie OO T

A teacher asked 10 of his students to write a polynomial in one variable
on a paper and then to handover the paper. The following were the
answers given by the students:

[12

[12

(120012

[12

[12

[12
[12

[12

[12

(112121




2x+ 3,32+ Tx + 2,43 +3x* + 2, x> + \/§ +7,7x+ ﬁ,5x3—7x+2,

5 5 1 ; 5 1
2x°+3——,5x— —,ax’ +bx"tcex+d, x+ —.
X 2 X

Answer the following questions :
(1) How many of the above ten, are not polynomials ?
(i) How many of the above ten, are quadratic polynomials ?
OOI() 3
(i) 1

2271 Compute the mode for the following frequency distribution :
Size of items
(in cm) 0-414-8(8-12[12-16|16—-20|20—24 | 2428
Frequency 5 7 9 17 12 10 6
Ooml=12 =9 f=17 f,=12 h=4 12
Mode = 12+—7 =2« 4-14.46 cm (Approx) =
T o2 ' PP )
21| InFig. 5, ABC and DBC are two triangles on A
the same base BC. If AD intersects BC /N
at O, show that B C
ar(AABC)  AO w
ar(ADBC) DO D
I
OO N Draw AX L BC, DY L BC 12
/N AAOX ~ ADOY
B W oY - DO ...(0)
D L Bexax
ar(AABC)
ar(ADBC) ;XBCXDY 12
A% 22 From(1 o
by Do (From(1)
L0
In Fig. 6, if AD L BC, then prove that AB? + CD? = BD? + AC>.
C
%
B
A
O
12121 (1]
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(0 In rt AABD AB?2=BD?+AD? ... (i)
Inrt AADC CD?>=AC?-AD? ... (ii)
Adding (i) & (ii)

AB? + CD? = BD? + AC?

2

cot” a
Prove that | + ——— =cosec a
1+cosec a
2
cosec o —1

OOTLH.S=1+
1+cosec a

. (coseca—1)(cosec a+1)
cosec a+1
=cosec o= R.H.S

N
Show that tan*0 + tan’0 = sec*0 — sec’0

[T L.H.S = tan*0 + tan®
= tan’0 (tan’0 + 1)
= (sec’0 — 1) (sec?0) = sec*0 — sec’0 = R.H.S
A child has a die whose six faces show the letters as shown below :

The die is thrown once. What is the probability of getting (i) A, (i) D ?

2 1 3 1
. _ 2 1 .. _ 2 ort
CEI(1) P(A) 6O 3 (i) P(D) Py
A solid is in the shape of a cone mounted on a hemisphere of same
base radius. If the curved surface areas of the hemispherical part
and the conical part are equal, then find the ratio of the radius

and the height of the conical part.

CILIT) CSA of conical part = CSA of hemispherical part

nrl=2nr?
Jr? +h? =21
h? = 3r?

r . .
E=\/§ = ratlolsl;\/g

S
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In Fig. 7, if AABC ~ ADEF and their sides of lengths (in cm) are marked
along them, then find the lengths of sides of each triangle.

(I
LT As AABC ~ ADEF

2x—-1 3x

18 6x

x=5

AB=9cm DE =18 cm
BC=12cm EF =24 cm
CA=15cm FD=30cm

If a circle touches the side BC of a triangle ABC at P and extended sides AB
and AC at Q and R, respectively, prove that

1
AQ =7 (BC+CA+AB)

m{EEN Correct Fig

1
Q AQ= 7 (2AQ)

wb A - (AQ+AQ)
/

2
C 1
R S (AQ+AR)
1
2
1

(AB + BQ +AC + CR)

S (AB+BC+CA)
.- [BQ=BP, CR=CP]

The area of a circular play ground is 22176 cm?. Find the cost of fencing
this ground at the rate of ¥ 50 per metre.

CJCIT] Let the radius of playground be r cm
nr’ =22176 cm?
r=284 cm

22
Circumference = 27tr = 2 X 7 x 84 =528 cm

(120012

[12

[12

12120



50
Cost of fencing = 100 x528 =% 264

If2x + y=23 and 4x — y = 19, find the value of (5y — 2x) and (%_ 2)

O 2x+y=23,4x-y=19
Solving, we get x =7, y=9
=5

Ssy—2x=31, L_2-2
X

N

1 1 11
Solve for x : m‘x+7—5’ X#-4,7

111 -1 11

x+4 x-7 30 7 (x+4)(x-7) 30
=x*-3x+2=0
= (x-2)(x-1)=0
=x=2,1

LI

The Following solution should also be accepted

1 3 1 _H Xx+7-x—-4 _E
x+4 x+7 30 7 x+4)(x-7) 30

= 11x*+121x+218=0

Here, D = 5049

121445049
Y
If the mid-point of the line segment joining the points A(3, 4) and
B(k, 6) is P (x, y) and x + y — 10 = 0, find the value of k.
P |

|
A } B
HHIA G xy) (K. 6)

BEET N
X=— y=

3+k
x+ty-10=0 = T+5—10=0
= k=7
N
Find the area of triangle ABC with A (1, —4) and the mid-points of
sides through A being (2, —1) and (0, —1).
T B3, 2), C(-1,2) 2,-1)

Area = %|1(2—2)+3(2+4)—1(—4—2)|: 12sq.units B

(120012

[12
[12

[12

(12012

A(l, -4)
©,-1) | 20012

C
HEN
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(201] Ifin an A.P., the sum of first m terms is n and the sum of its first n terms is
m, then prove that the sum of its first (m + n) terms is — (m + n).
DO S_=n and S =m
2n . 2m
Za+(m-1d=— ...()) 2a+(n—1d=— ... (i) O
m n
m’+n°+mn-n-m —2(n—m)
. . N g = & d= .
Solving (i) & (ii), mn mn
+ 2 2 o _
= m n{me +n°+mn-—n m}r(ern—l){ 2(n+m)} 02
2 mn mn
=(-1) (m+n) (2
[10]
Find the sum of all 11 terms of an A.P. whose middle term is 30.
, 1+1\" -
0T Middle term = > term = a, =30
11
S, = ?[2a+10d] 2
= 11(a+ 5d) 12
=1la, =11x30=330 O
[TTJ| A fast train takes 3 hours less than a slow train for a journey of 600 km. If
the speed of the slow train is 10 km/h less than that of the fast train, find
the speed of each train.
UL Let the speeds of fast train & slow train be x km/hr
& (x — 10) km/hr respectively.
A.T.Q.
600 600 B
x-10 x
x? — 10x — 2000 = 0
(x—50)(x+40)=0
x=150 or —40
Speed is always positive, So, x = 50 2
.. Speed of fast train & slow train are 50 km/hr & 40 km/hr respectively.| (12
[TT1| If1+sin’0 =3 sin O cos O, prove that tan ® = 1 or )
e 1+sin’ 0 _ 3sin6-cosH Dividing both sides b 0 -
o0 oo (Dividing both sides by cos*0)
sec’0 + tan’0 = 3 tan 0 m
(1 + tan?0) + tan’0 = 3 tan@ 2
2tan’0—3tan0+1=0 m
(tanO—1) (2tan0—1)=0 12
120120 201




1
t =1 —
an 0 or >

OO0 O I
O] CICT O e COIT T T T e CIT e COIOE T T

The mean of the following frequency distribution is 18. The frequency
fin the class interval 19 — 21 is missing. Determine f.

Class interval | 11 — 13|13 - 15[15-17 [17-19 [19 21|21 -23[23 - 25

Frequency 3 6 9 13 f 5 4

oom Cl f X xf
11-13 3 12 36
13-15 6 14 84
15-17 9 16 144
17-19 13 18 234
19-21 f 20 20f
21-23 5 22 110
23-25 4 24 96

40+ 704 + 20f
> xf 704 +20f
Meanzg = 18 = a0+ = =8
oo

The following table gives production yield per hectare of wheat of 100
farms of a village :

Production yield 40-45| 45-50 | 50-55 | 55-60 | 60-65 | 65-70

No. of farms 4 6 16 20 30 24

Change the distribution to a ‘more than’ type distribution and draw its ogive.

LI
CrCd T OO0 OO (e 01 0O
More than or equal to 40 100
More than or equal to 45 96
More than or equal to 50 90
More than or equal to 55 74
More than or equal to 60 54
More than or equal to 65 24

Plotting of points (40, 100) (45, 96) (50, 90) (55, 74) (60, 54) (65, 24)
join to get ogive.

(112121




"TTJ| Find the area of the shaded region in Fig. 8, if PQ =24 cm, PR =7 cm
and O is the centre of the circle.
Q
R— P
QIO
25
O ZP =90° RQ=+/(24)* +7* = 25 cm, r=—-cm )
Area of shaded portion = Area of semi circle — ar (APQR)
2 2
2 7 2
=161.54 cm? 12
HiN
Find the curved surface area of the frustum of a cone, the diameters of
whose circular ends are 20 m and 6 m and its height is 24 m.
T R=10m r=3m h=24m 20112
I=/(24)’ +(10-3)* =25 m
CSA=n(10+3)25=325t m? [0
[TT1| Prove that /5 is an irrational number.
[JITT1 Let /5 be a rational number.
P
\/—zg,p&qarecoprimes&q;to O
5q? =p?> = 5 divides p> = 5 divides p also Let p = 5a, for some integer a 0
5> =25a®> = ¢*=5a’> = 5 divides q°> = 5 divides q also
.. 5 1s a common factor of p, g, which is not possible as O
p, q are coprimes.
Hence assumption is wrong /5 is irrational no. O
CITI| It can take 12 hours to fill a swimming pool using two pipes. If the pipe of
larger diameter is used for four hours and the pipe of smaller diameter for
9 hours, only half of the pool can be filled. How long would it take for each
pipe to fill the pool separately ?
CILIT) Let time taken by pipe of larger diameter to fill the tank be x hr
Let time taken by pipe of smaller diameter to fill the tank be y hr
A.T.Q
14,91
x y 12’x y 2 e
Solving we get x =20 hr y =30 hr 10
120120 22




Draw two tangents to a circle of radius 4 cm, which are inclined to each
other at an angle of 60°.
CIIT Correct construction of circle of radius 4 cm

Correct construction of tangents
N
Construct a triangle ABC with sides 3 cm, 4 cm and 5 cm. Now, construct

4
another triangle whose sides are 5 times the corresponding sides of AABC.

CICIT] Correct construction of triangle with sides 3 cm, 4 cm & 5 cm
Correct construction of similar triangle

The angle of elevation of the top of a building from the foot of a tower
is 30° and the angle of elevation of the top of a tower from the foot of
the building is 60°. If the tower is 50 m high, then find the height of
the building.

CICIT Correct figure
Let the height of building be h m

50
Inrt. ABCD, tan 60° = —

BC
U
= BC = \/g ... (1) b
h A
In rt. AABC, tan 30° = E
50 m
1 h hm
= = = — 1= (from(i
B~ sz (from@) L 0
B C
h= 22 or 162 or 16.67
= 3 or 3 or . m

(112121
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You have to select the correct choice :
O] Mlr[]]

11| The point P on x-axis equidistant from the points A(—1, 0) and B(5, 0) is

1(2, 0) 110, 2) 1113, 0) dr(2,2)

CO0ITI(a) (2, 0) 0
2(1 | The co-ordinates of the point which is reflection of point (=3, 5) in x-axis

are

113, 5) 113, -5) M1(-3,-5) di(-3,5)

AT (e) (—3,-5) 0
11| Ifthe point P (6, 2) divides the line segment joining A(6, 5) and B(4, y) in

the ratio 3 : 1, then the value of y is

T4 3 T2 dr

CICITT 1 mark be awarded to everyone 0
T1| The sum of exponents of prime factors in the prime-factorisation of 196 is

INAC] 4 s dr2

DT (b) 4 0
‘111 Euclid’s division Lemma states that for two positive integers a and b,

there exists unique integer q and r satisfying a = bq + r, and

IHo0<r<b M0<r<b M0 <r<b di0<r<b

U (e) 0<r<b 0
(11| The zeroes of the polynomial x> — 3x — m (m + 3) are

IT'm, m+3 I+m, m+3 ITm, —(m+ 3) d -m,—(m+3)

JCI(b) —m, m+ 3 0
(11 ] The value of k for which the system of linear equations x + 2y = 3,

5x + ky + 7 = 0 is inconsistent is

14 2
- Mo— 15 drio
3 5

Orm(d) 10 O
(1] | The roots of the quadratic equation x> — 0.04 = 0 are

M1+ 0.2 M+ 0.02 110.4 dr2

(0T (a) +0.2 0
[T] | The common difference of the A.P. l s 1—_p’ ﬂ, ... 18

p P p
1 1
I = (-1 dli——
p p
OO (e) -1 J
(121 20
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The n™ term of the A.P. a, 3a, 3a, ...... is

[Tna M(2n—1)a II(2n+1)a 'd[2na
OII(b) (2n—1)a
(IO O T T T A A AT CT OO I G (]
In Fig. 1, the angles of depressions from the observing positions O, and O,
respectively of the object A are ,
0, 0,
60°
150
A B C
O
(01300, 45°

In AABC, AB = ¢/3 cm, AC = 12 cm and BC = 6 cm, then /B =

LI 90°
o

Two triangles are similar if their corresponding sides are

UL proportional
In given Fig. 2, the length PB = cm.

A

ar(AAMN)
ar(AABC)

04

In Fig. 3, MN || BC and AM : MB =1 : 2, then
A
A
B C
U
DD[H]l
9

The value of sin 32° cos 58° + cos 32° sin 58° is

01

N |

2|

(T2 (1T
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[0

tan 35° N cot 78°
The value of tan 55°

tan12° 'S

0?2
(00 CIAITTIT T e CIO e CICIC Gie (OO IO IO G OO0

A die is thrown once. What is the probability of getting a prime number.
CICIT] Number of prime numbers = 3 i.e. ; {2, 3, 5}

3 1
P (Prime Number) = 5 OTE

If a number x is chosen at random from the numbers -3, -2, -1, 0, 1, 2, 3,
then find the probability of x> < 4.

3

(1017 Number of Favourable outcomes = 3 i.e., {~1,0, 1} .. P(x’<4)= 7

[10]
What is the probability that a randomly taken leap year has 52 Sundays ?

5
T[T P(52 sunday) = 7

If sin A + sin> A = 1, then find the value of the expression (cos® A + cos* A).
O sinA=1-sin® A

sin A =cos”> A
cos’A+ cos* A=sinA+sin” A=1

Find the area of the sector of a circle of radius 6 cm whose central angle is 30°.
(Take m=3.14)

o

(0T Area = 3.14 x (6)% x

360°
=9.42 cm?
Find the class marks of the classes 20 — 50 and 35 — 60.

20+50

5 35
35+60

, 47.5

OO0 O [T

(7 (110 (T2 (T2 CT e (12 (0 Cie CCTOT LT

A teacher asked 10 of his students to write a polynomial in one variable
on a paper and then to handover the paper. The following were the
answers given by the students:

2x+3, 3%+ Tx + 2,40 +3x* + 2, x> + \f3x +7,7x+ 7, 5% - Tx + 2,

5 5 1 3 5 1
2x°+3-——,5x— T,ax’ tbx"tcex+d, x + —.
X 2 X

[12

[12

(120012

[12

[12

[12

[12

[12

[12

(T2 1T




Answer the following questions :
(1) How many of the above ten, are not polynomials ?

(i) How many of the above ten, are quadratic polynomials ?

I 3 O
(ii) 1 O
227 A child has a die whose six faces show the letters as shown below :
[D]
The die is thrown once. What is the probability of getting (i) A, (ii) D ?
: 2 1 . 1
O () P(A)= —or 3 (1) P(D) =~ 10
6 3 6 A
21| InFig. 4, ABC and DBC are two triangles on m
the same base BC. If AD intersects BC C
at O, show that B
ar(AABC) _AO
ar(ADBC) DO -
LI Draw AX | BC, DY 1L BC [12
/\ AAOX ~ ADOY
D\ YN AX AO
= S T =~ .- (12
B W oy po ¥
I ! xBCxAX
P ar(AABC) 5
ar(ADBC) ixBCXDY 12
AX_ A0 F 1 12
by Do (From(1)
L0
In Fig. 5, if AD L BC, then prove that AB? + CD? = BD? + AC>.
C
%
B
A
O
[0 In it AABD AB?>=BD?*+AD?> ... (i) 12
Inrt AADC CD?>=AC?-AD? ... (ii) (12
Adding (i) & (ii)
AB? + CD? = BD* + AC? 0
(112 1] 20




2011

2011

21

20T

2
Prove that 1+cot—(x =cosec o

1+cosec a

2
OOTLHS = 14 S0secra—]

1+cosec a

. (coseca—1)(coseca+1)

cosec o +1

=cosec o= R.H.S

N
Show that tan*0 + tan’0 = sec*0 — sec’0

[T L.H.S = tan*0 + tan®
= tan’0 (tan’0 + 1)
= (sec’0 — 1) (sec?0) = sec*0 — sec’0 = R.H.S

Find the mode of the following frequency distribution :

Class 15-20 | 20-25| 25-30 | 30-35 |35-40 [ 40-45

Frequency 3 8 9 10 3 2

[][JT1Modal class = 30-35, | = 30, fO =9,f,=10,f,=3, h=5
Mode = 30+ —19=2 |5
2x10-9-3
=30.625 or 30.62 or 30.63

From a solid right circular cylinder of height 14 cm and base radius 6 cm, a
right circular cone of same height and same base radius is removed. Find the
volume of the remaining solid.
1
[T Volume of remaining solid = mt(6)* x 14 — 3 n(6)* x 14
=336 ncm® or 1056 cm?

OO0 O I

(O] OO0 C0 (T2 CI T e CTI G CETOT T

If a circle touches the side BC of a triangle ABC at P and extended sides AB
and AC at Q and R, respectively, prove that

1
AQ= 7 (BC+CA+AB)

[12

[12

(112

[12

[12

(T2 1T
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00 Correct Fig
1
AQ= 7 (24Q)

(AQ +AQ)

N\
>
Il

s

(AQ +AR)

(AB+BQ +AC + CR)

1
2
[

(AB + BC + CA)
BQ = BP, CR = CP]

The area of a circular play ground is 22176 cm?. Find the cost of fencing
this ground at the rate of ¥ 50 per metre.

CICIT] Let the radius of playground be r cm
nr? =22176 cm?
r=284 cm

22
Circumference = 27wtr = 2 X 7 x 84 =528 cm

50
Cost of fencing = 100 x528 =3 264

If the mid-point of the line segment joining the points A(3, 4) and
B(k, 6) is P (x, y) and x + y — 10 = 0, find the value of k.
| P !

A : B
G ) . 6)
ek
X=— y=
3+k
x+ty-10=0 = T+5_10:0
= k=7
L0
Find the area of triangle ABC with A (1, —4) and the A(l, -4)
mid-points of sides through A being (2, —1) and (0, —1). @.-1) 0. -1)

L B(@3, 2), C(-1,2)
B C

Area = %|1(2—2)+3(2+4)—1(—4—2) | =12 sq.units

(12012

(12012
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In Fig. 6, if AABC ~ ADEF and their sides of lengths (in cm) are marked
along them, then find the lengths of sides of each triangle.

A D
2XN 18 6x

B 2x+2 C E 3x19 F
U

LT As AABC ~ ADEF
2x—-1 3x
18 6x
x=5
AB=9cm DE =18 cm
BC=12cm EF =24 cm
CA=15cm FD=30cm

If 2x + y=23 and 4x — y = 19, find the value of (5y — 2x) and (%— 2)

O 2x+y=23,4x—-y=19
Solving, we get x =7, y=9
sy—2x=31, Y_p=-22

X 7

miN

1 1 11
Solve for x : m_x+7_5° X#-4,7

111 -1 11

x+4 x-7 30~ (x+4)(x-7) 30

RINEN

= x*-3x+2=0
=>x-2)x-1)=0
=x=2,1

The Following solution should also be accepted

1 3 1 _2 Xx+7-x—-4 _ﬂ
x+4 x+7 30 = (x+4)(x-7) 30

= 11x*+121x+218=0

Here, D = 5049

_ —121£ 75049

22

X

(120012

(120012

U
[12
[12

]
(S U
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(20| Which term of the A.P. 20,192,185, 172- ..is the first negative term.
1 3
DDDDa=2O&d=19z—20=—Z m
a <0 mn
3
20+(n—1) 1)< 0 0
2
> 27— (2
T
. 28" term of the given A. P. is first negative term 12
[10]
Find the middle term of the A.P. 7, 13, 19, ...., 247.
OlTa=7&d=13-7=6 12
247=T7+(n-1)6 0
n=41 (2
_ 41+1\"
Middle term = =21% term. 12
a, =7+20x6=127 12
[TTJ| Water in a canal, 6 m wide and 1.5 m deep, is flowing with a speed of 10 km/h.
How much area will it irrigate in 30 minutes, if 8 cm standing water is
required ?
[J[I1] Volume of water in canal in 1 hr = 10000 x 6 x 1.5 = 90000 m* O
1
Volume of water in canal in 30 mins = 5 x 90000 = 45000 m? 2
Ared — 45000 B
87100
= 562500 m* 12
"I1J] Show that :
cos’(45°+0) +cos’(45°—0) .
tan (60°+0) tan (30°—0)
cos’(45°+0) +sin’(90° — 45° + 0) B
HHLHS = 0 (60°+0) -cot (90°— 30°+ 0)
cos’(45°+0) +sin’(45°+0)
= “tan (60°+0) - cot (60°+0) -
_ !l i_rHs 0
1
(112 1] (1]
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The mean of the following frequency distribution is 18. The frequency
fin the class interval 19 — 21 is missing. Determine f.

Class interval [ 11 =13 {13 - 151517 |17-19 [19-21 |21 -23 |23 -25

Frequency 3 6 9 13 f 5 4

O ClI f X xf
11-13 3 12 36
13-15 6 14 84
15-17 9 16 144
17-19 13 18 234
19-21 f 20 20f
21-23 5 22 110
23-25 4 24 96

40+ f 704 + 20f
2 xf 704 +20f
Mean = St = 18 = a0+ = f=38
00

The following table gives production yield per hectare of wheat of 100
farms of a village :

Production yield 40-45 145-50 | 50-55 | 55-60 | 60-65 | 65-70

No. of farms 4 6 16 20 30 24

Change the distribution to a ‘more than’ type distribution and draw its ogive.

LI
CrCd T OO0 OO (e 01 0O
More than or equal to 40 100
More than or equal to 45 96
More than or equal to 50 90
More than or equal to 55 74
More than or equal to 60 54
More than or equal to 65 24

Plotting of points (40, 100) (45, 96) (50, 90) (55, 74) (60, 54) (65, 24)
join to get ogive.

From a point on the ground, the angles of elevation of the bottom and
the top of a tower fixed at the top of a 20 m high building are 45° and
60° respectively. Find the height of the tower.

(LI Let height of tower =h m

(T2 1T




Inrt. ABCD tan 45° = E ?
' CD hm
20 J
1= C_D } B
CD =20m
3 AC 20 m
In rt. AACD tan 60° = C_D \
\/g _ 20+h C—l o0 459 b
20

h 20(\/§—l)m

It can take 12 hours to fill a swimming pool using two pipes. If the pipe of
larger diameter is used for four hours and the pipe of smaller diameter for
9 hours, only half of the pool can be filled. How long would it take for each
pipe to fill the pool separately ?

([T Let time taken by pipe of larger diameter to fill the tank be x hr

Let time taken by pipe of smaller diameter to fill the tank be y hr
A.T.Q

11 1 4 9 1

< yTx "y T2
Solving we get x =20 hr y =30 hr

Prove that /5 is an irrational number.

[JITT1 Let /5 be a rational number.

P
\/—zg,p&qarecoprimes&q;to

59° =p?> = 5 divides p> = 5 divides p also Let p = 5a, for some
integer a

5> =25a> = ¢*=5a’> = 5 divides q°> = 5 divides q also

.. 5 1s a common factor of p, q, which is not possible as

p, q are coprimes.

Hence assumption is wrong /5 is irrational no.

Draw a circle of radius 3.5 cm. From a point P, 6 cm from its centre,
draw two tangents to the circle.
LI Correct construction of circle of radius 3.5 cm

Correct construction of tangents.
N

Construct a AABC with AB =6 cm, BC =5 cm and ZB = 60°.

2
Now construct another triangle whose sides are 3 times the

corresponding sides of AABC.

(L iy [T TS

(10

(10

(T2 (1T




CICITI Correct construction of given triangle
Construction of Similar triangle

A solid is in the shape of a hemisphere surmounted by a cone. If the radius of
hemisphere and base radius of cone is 7 cm and height of cone is 3.5 cm, find
the volume of the solid.

22
(Take = j
7

1 22 2 22
T Volume of solid = §><7><(7)2 X3-5+§X7X(7)3

53
I ; N
= 8985 or 898.33 cm

(T2 1T




