Strictly Confidential - (For Internal and Restricted Use Only)
T d G LI [0

MM Cr LT D [OIMM D 00 DM O DD 000 000 oo
(T T ol T T T e [ Cd T3 LT3 (TR LI B 133

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. [JCTTIT TITTITIITITTTIT T CF I C e CCO0 O T 00 (10 T T )
LT e T AT LT I e (O T e LT T e LTI

[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.
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301 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.

[111While 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.

[B[1 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 :
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1) | The HCF of 135 and 225 is

a5 75 1145 d5

CCTI(c) 45 0
‘1| The exponent of 2 in the prime factorization of 144, is

e (A i dl 6

Orrri(b) 4 0
300 | The common difference of an AP, whose n' term is a, =@n+7),is

AN 7 a0 dl6

1 (a) 3 O
(1| The value of A for which (x? + 4x + 1) is a perfect square, is

1116 N i dr4

rrri(d) 4 W

11| The value of k, for which the pair of linear equations kx +y =k?and x + ky = 1
have infinitely many solutions is

M1 [ 1 di2

C0II(b) 1 O
‘11| The value of p for which (2p + 1), 10 and (5p + 5) are three consecutive
terms of an AP is

-1 TI+2 i dr2

COCT(d) 2 O
L[]

The number of terms of an AP 5, 9, 13, ... 185is

131 51 T4l 'dr40

C10 1 mark should be given to each candidate. O

‘11| InFig. 1, the graph of the polynomial p(x) is given. The number of zeroes of
the polynomial is

24
.ig
2
N h
5 4 7141 2 34 5
1o
[ 3
14
whiin
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a1 2 3 dro
Q0TI (b) 2

If (a, b) is the mid-point of the line segment joining the points A(10, —6)
and B(k, 4) and a — 2b = 18, the value of k is

1130 22 (14 'dl 40
Q0TI (b) 22

The value of k for which the points A (0, 1), B (2, k) and C(4, —5) are
collinear is

12 =2 RIAN0) dr4
0TI (b) -2

If AABC ~ ADEF such that AB = 1.2 cm and DE = 1.4 cm, the ratio of the
areas of AABC and ADEF is

T49:36 1re6:7 M7 :6 d36:49
T (d) 36:49

(O [0 COC O T OO OO OO GO0

/2 times the distance between (0, 5) and (-5, 0) is

CIT10

The distance between two parallel tangents of a circle of radius 4 cm
is .
(018 cm

In Fig. 2, PAand PB are tangents to the circle with centre O such that
ZAPB = 50°, then the measure of ZOAB is

A
B
O

miN

In Fig. 3, PQ is a chord of a circle and PT is tangent at P such that
ZQPT =60°, then the measure of ZPRQ is

LI 25°

P 1
qmm3 T
[ 120°
| 3013001 3




3cot 40° B 1 cos 35°
tan50° 2\ sin 55°

DDDDE
2

7 (1+5sin6)(1-sinB)
If cot 6 = g then the value of (1+ cose) (1_ cose) -

DDDD@
64
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What is the value of 1+cot’0  1+tanZo )’

[T Given expression = sin?0 + cos?0
=1

Two right circular cones have their heights in the ratio 1 : 3 and radii in the
ratio 3 : 1, what is the ratio of their volumes?

00 VY, :%n(3l’)2h :%n r*(3h)
=3:1

Using the empirical formula, find the mode of a distribution whose mean
is 8.32 and the median is 8.05.
C[ITIMode = 3x8.05-2 x 8.32

=751
The probability that it will rain tomorrow is 0.85. What is the probability

that it will not rain tomorrow ?
([T Prob ( no rain tomorrow) = 1-0.85

= 0.15

What is the arithmetic mean of first n natural numbers?
n(n+1)
2

M _ n+1
gan = —2

U000 O [T
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(LT Sum of first n natural numbers =

Find the 11" term from the last term (towards the first term) of the
AP 12, 8,4, ...,-84.
OOl =-84
=-4
t,, (fromthe end) = -84 + 40 = -44

303001




00
Solve the equation: 1 +5+9+ 13+ ... + x=1326

n
TS (LX) = 1326 .. (i)

x=1+(n-1)x4 ... (i)
Solving (i) and (ii) x = 101

‘T1]| InFig. 4 AB is a chord of circle with centre O, AOC is diameter and AT is
tangent at A. Prove that #BAT = Z/ACB.
C
o) B
A T
O
O £BAC = 90° — ZBAT . (1) il
InABAC, «B =90° (10
.. ZBCA=90° - «BAC
or ZACB = ZBAT (Using (i) 0
0_3 ¢ 1-cos® 0
‘B[ Iftan =0 find the value of 1+cos’0
Dsectf = L=
T
. 0820 = 10 0
.. - 25
1 16
) i
Hence 1—c0528 _ %g :3 -
1+cos” 0 1.2 4
25
N
f = find the value of (MJ
If tan © = /3, find the value o 1+ anZo
(IT)sec’0=1+3=4
S.secH=2 O
H 2secO  2x2 1
N 1ttan’e 4 -
| 330 O




Read the following passage and answer the questions given at the end :

303001

(TT]
Students of Class XI1 presented a gift to their school in the form of an electric
lamp in the shape of a glass hemispherical base surmounted by a metallic
cylindrical top of same radius 21 cm and height 3.5 cm. The top was silver
coated and the glass surface was painted red.
(i) What is the cost of silver coating the top at the rate of ¥ 5 per 100 cm? ?
(if) What is the surface area of glass to be painted red ?
22
CICIT (1) Surface Area of the top = 2 x = % 21 x 3.5 = 462 cm? il
Cost of sil ti 462 > Rs. 23.10 (1T
= X —=
ost of silver coating 100- s 23
.. 22
(i) Surface Area of glass = 2 x X 21 x 21 il
= 2772 cm? [T
‘111 | Find the probability that a leap year selected at random will contain 53
Sundays and 53 Mondays.
(11111366 days = 52 weeks + 2 days il
Total possible outcomes are 7 (SM, MT, TW, WTh, ThF, FS, SS) 0
1
Prob (having 53 Sundays & 53 Mondays) = 7 il
[111| Find the value of p, if the mean of the following distribution is 7.5.
Classes 2-4 | 4-6| 6-8 | 8-10|10-12|12-14
Frequency (fi) | 6 8 | 15 p 8 4
O | O Coe LTI T N (1] Orr[T]
2-4 6 3 18 (I
4-6 8 5 40
6-8 15 7 105
8-10 p 9 9p
10-12 8 11 88
12-14 4 13 52
41+p 303+9p
303+9p B
Mean=7.5= 4l+p =>p=3
0
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Find a, b and c if it is given that the numbers a, 7, b, 23, c are in AP.
1T a, 7, b, 23, carein AP
Let d be the common difference of AP.
~at+td=7 .. (i)
a+3d=23 ... (i)
Solving (i) & (i), d =8
~a=-1,b=151c¢=31
[10]

If m times the m™ term of an AP is equal to n times its nth term, show that

the (m + n)*" term of the AP is zero.
(0 Given m[a+(m-1)d] =n[a+ (n-1)d]

= am-n)+d(m?>-m-n*+n)=0
= (m-n[a+(M+n-1)d=0
m#n = a+(MmM+n-1)d=0
=>a . =0

Find the values of k, for which the quadratic equation
(k + 4) x> + (k + 1) x + 1 = 0 has equal roots.
[T For equal roots (k + 1)2—4(k +4) x 1 =0
= k?-2k-15=0
= (k+3)(k-5)=0
= k=-3,5
On dividing x® =3x? + x + 2 by a polynomial g(x), the quotient and
remainder were X — 2 and —2x + 4 respectively. Find g(x).
OO X3 =3x2+ x+2=(x=2) xg(x) + (-2x + 4)

= (x=2) g(x) =x3—3x? + 3x -2
_ (x=2) (x*-x+))
= g(X)_ (X—2)
=x-x+1
10

If the sum of the squares of zeros of the quadratic polynomial
f(x) = x2 - 8x + k is 40, find the value of k.
CILIT0 Let the zeroes of polynomial f(x) be o and .
: at+tp =8 and af =k

0(2+[32:40

= (o + B)? = 2ap = 40
= 64 — 2k = 40

= k=12

[T

11
11
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In what ratio does the point P(—4, y) divide the line segment joining the
points A(-6, 10) and B(3, —8) if it lies on AB. Hence find the value of y.

T LetAP:PB=k: 1

(-4.y)
3k—6 /5/1?“)
= K
k+1 A
(-6,10)
2
= -7
AP:PB=2:7
2
, 8k +10 —8><?+1O .
encey= = =
k+1 §+1

Prove that, a tangent to a circle is perpendicular to the radius through the
point of contact.

(LT Given, To prove, figure

Correct proof

0o
Prove that the angle between the two tangents drawn from an external
point to a circle is supplementary to the angle subtended by the line
segment joining the points of contact at the centre.

T ZPAO = 90° (radius L tangent) A
ZPBO =90° }
Now PQ
/PAO + Z/AOB + ZOBP + ZBPA = 360°
= 90°+ £AOB + 90° + «BPA = 360° B

= ZAOB + /BPA =180°
or ZAOB and ZBPA are supplementary.

In a right triangle, prove that the square of the hypotenuse is equal to the
sum of squares of the other two sides.

CI[110 Correct given, To prove & figure

Correct proof

If sin © + cos O = p and sec 6 + cosec 6 = g, show that q (p? - 1) = 2p.

0
T3 [
(I
|
il
T3 T
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(0 LHS = q(p? - 1) = (sec 6 + cosec 0) ((sin 6 + cos 6)?—1)

- Mx%in 0cos O

sin B cos O

2(sin6 +cosH)
2p =RHS
500 persons are taking dip into a cuboidal pond which is 80 m long and
50 m broad. What is the rise of water level in the pond, if the average
displacement of the water by a person is 0.04 m?® ?

T[T Let the rise in the water level be h

. 500 x.04=80x%50xh
500 x.04
=h="gox50
=.005m

OO0 O I
(O (00 (8 CIOE I I e CTIT G O

Show that (12)" cannot end with digit 0 or 5 for any natural number n.
(0 127 = (22 x 3)1= 22" % 3"
Since there is no factor of the form 5™ therefore 12" can not

end with digit 0 or 5 for any natural number n.
HiN

Prove that (\/§+\/§> is irrational.
[T Let us assume /2 ++/5 is rational number

Let \/2 ++/5=m where m is rational
2
= (\/§+\/§) =m?

= m*=7+ 2,10

m?—7
2
-+ m is rational

= 410 =

2

is also rational

but /10 is irrational

= LHS #RHS
It means our assumption was wrong.

Hence /2 +./5 is an irrational number.

HE
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A train covered a certain distance at a uniform speed. If the train would
have been 6 km/hr. faster, it would have taken 4 hours less than the
scheduled time and if the train were slower by 6 km/hr., it would have
taken 6 hrs. more than the scheduled time. Find the length of the journey.
(LTI Let usual speed of train be x km/hr and distance covered be d km.

Theref d_d . i
erefore X X+6 (1)
d d
9 _d_¢ .
-6 x ... (i)

Solving (i) and (ii) x = 30 and d = 720
.. Length of journey = 720 km

In an equilateral triangle ABC, D is a point on the side BC such that

1
BD = 3 BC. Prove that 9 AD? = 7 ABZ2.

00w Draw AE 1L BC

-+ AABC is an equilateral A
_BC
)
Now, AD? = AE? + DE? and AB? = AE? + BE?
= AB?=AD?- DE? + BE?

= AD? + (BE + DE) (BE - DE)

BC (BC BC Bcj

BE

= 24 —x
AD- + 5 > 3

3
= AD? + %BC2 =AD? + %ABZ

= T7AB? = 9AD?

L0
Prove that the sum of squares of the sides of a rhombus is equal to the
sum of the squares of its diagonals.

11T AB2 + BC? + CD? + AD? NPZA
_ 2 . O
= 4 AB? (- ABCD is a rhombus) A
= 4 (OA?+ OB?)

(ACZ BDZJ
=4 +

4 4
= AC? + BD?

I qHIN I NRINRIN

IS IN1NRENAN
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If the angle of elevation of a cloud from a point 10 metres above a lake
is 30° and the angle of depression of its reflection in the lake is 60°,
find the height of the cloud from the surface of lake.

(11T Let C represents the position of cloud and
C’ represents its reflection in the lake.

1
tan30°= ——==—

3:x
= X=hy3 .. ()

h+20
tan 60° = /3 = —— .. (i

Solving (i) and (ii) h =10

.. Height of cloud from surface of the lake = 20 m
0o

C

X

30°
10 g]\)eo"

10m

h+10

c

A vertical tower of height 20 m stands on a horizontal plane and is
surmounted by a vertical flag-staff of height h. At a point on the plane,
the angle of elevation of the bottom and top of the flag staff are 45°

and 60° respectively. Find the value of h.

T Let AC be the tower and CD be the flag-staff.

tan 450 = 1= 2°

M= AB

— AC=AB ...(i)
AC+h

tan 60° = /3 = B

= J3AB=AC+h .. (ii)
Using (i) and (ii)

AC(v3-1) =h

= h= 20(\@—1)m

D

20m

60°

A solid iron cuboidal block of dimensions 4.4 m x 2.6 m x 1 mis cast
into a hollow cylindrical pipe of internal radius 30 cm and thickness

5 cm. Find the length of the pipe.

(O Internal radius of cylinder (r,) = 30 cm = 0.30 m
Outer radius of cylinder (r,) =30 +5=35cm=0.35m

Therefore 4.4x26x1

L

x h

352

U
1]

€ —
100x100

—mor 112 m
T

7 % h x ((0.35)% - (.30)%)

X 65x%x5

W N

(1T
(1T

[ (T




For the following frequency distribution, draw a cumulative frequency
curve of ‘more than’ type and hence obtain the median value.

Classes 0-10|10-20| 20-30 | 30-40 | 40-50]50-60 | 60-70

Frequency 5 | 15 [ 20 | 23| 17| 11 9

]I Plotting points (0, 100) (10, 95) (20, 80) (30, 60) (40, 37) (50, 20) (60, 9)
and joining them.

Median = 34.3 (approx)
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You have to select the correct choice :
L] Mlr[]]
‘T | InFig. 1, the graph of the polynomial p(x) is given. The number of zeroes of
the polynomial is
T4
.i3
12
N A
54 =111 2 34 5
L 2
-3
-4
(I
[ (e 113 dro
DT (b) 2 0
(11 If(a, b) is the mid-point of the line segment joining the points A(10, —6)
and B(k, 4) and a — 2b = 18, the value of k is
130 22 T4 [dr40
OT(b) 22 O
301 | The value of k for which the points A (0, 1), B (2, k) and C(4, —5) are
collinear is
T2 M3-2 10 dr4
O (b) =2 O
(1] | If AABC ~ ADEF such that AB = 1.2 cm and DE = 1.4 cm, the ratio of the
areas of AABC and ADEEF is
T49 :36 e :7 117 :6 [dl36 : 49
Om(d) 36 :49 0
11| The HCF of 135 and 225 is
s s 145 drs
DT (c) 45 0
‘11 ] The exponent of 2 in the prime factorization of 144, is
T2 4 AN dre
CIT(b) 4 0
(1] | The common difference of an AP, whose n term is a =(CBn+7),is
BINC] 7 1o dr6
(0T (a) 3 0
| 3030 3




The value of A for which (x* + 4x + 1) is a perfect square, is

16 o9 (1 d4

0II(d) 4

The value of k, for which the pair of linear equations kx +y =k? and x + ky = 1

have infinitely many solutions is
Tl e MT+1 dr2

OOT(b) 1

The value of p for which (2p + 1), 10 and (5p + 5) are three consecutive
terms of an AP is

M1 -2 1 dr2
O0T(d) 2
N
The number of terms of an AP 5, 9, 13, ... 185 is
131 51 4l dr4o

CICITT 1 mark should be given to each candidate.
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3 cot 40° _l cos 35°
tan50° 2\ sin 55°

DDDDé
2

In Fig. 2, PA and PB are tangents to the circle with centre O such that
ZAPB = 50°, then the measure of ZOAB is

A
B
O

miN

In Fig. 3, PQ is a chord of a circle and PT is tangent at P such that
ZQPT = 60°, then the measure of Z/PRQ is

OO 25°

P -
o3 T
L1200
30131111 il
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The distance between two parallel tangents of a circle of radius 4 cm
is .
L8 em

The distance between the points [—%, 2) and (é, 2} is

(10T distance = 2

Iftan A=cot B, thenA+ B =
O A+ B=90°

(] [0 LT T T T e C T e LI D O T T O I e LI T T

What is the arithmetic mean of first n natural numbers ?

n(n+1)

(1T Sum of first n natural numbers =

2
Mean — 1
can = b

The probability that it will rain tomorrow is 0.85. What is the probability
that it will not rain tomorrow ?
T[T Prob ( no rain tomorrow) = 1-0.85

=0.15

Using the empirical formula, find the mode of a distribution whose mean
is 8.32 and the median is 8.05.
LTI Mode = 3 x 8.05 -2 x 8.32

=7.51

Two right circular cones have their heights in the ratio 1 : 3 and radii in the
ratio 3 : 1, what is the ratio of their volumes?

D00 Vy: v, zén(3r)2h:%n r*(3h)
=3:1
Ifx =a sin 0 and y = b cos 0, write the value of (b> x*> + a° y?).
[T b*a’® sin”0 + a’b’ cos” 0
:aZbZ
OO0 O [T
U 0 CL O T e LTI O LTI T LT

Read the following passage and answer the questions given at the end :

Students of Class XII presented a gift to their school in the form of an electric
lamp in the shape of a glass hemispherical base surmounted by a metallic
cylindrical top of same radius 21 cm and height 3.5 cm. The top was silver
coated and the glass surface was painted red.

(i) What is the cost of silver coating the top at the rate of ¥ 5 per 100 cm? ?

(i) What is the surface area of glass to be painted red ?

(1T
(1T
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22
DL (1) Surface Area of the top = 2 x e x 21 x 3.5 =462 cm?

Cost of silver coating = 462 X =Rs. 23.10

100

22
(ii) Surface Area of glass =2 x - x 21 x21

=2772 cm?
63 1-cos’0
Iftan 0= Z, find the value of _1 + cos’ 0
(1T sec?0 = =2
CPT M6 16
16
) 20— —
.. cos 0 25
1 16
5 _10
Hence1 00526= %2 =2
I+cos” 0 1420 41
25
L[]
2secO
Iftan 6 = /3, find the value of | =" 55

O Tsec’0=1+3=4

S.sec =2
H 2sec O _2><2_1
ence 1+tan’ 0 4

Find the 11% term from the last term (towards the first term) of the
AP 12,8,4, ...,—-84.

Ol =-84
d=-4
t,, (from the end) = -84 + 40 =-44
0]
Solve the equation: 1 +5+9+ 13+ ... +x=1326
n
DDDDE(1+X):1326 .. (1)
X=1+(m-1)x4 ... (i)

Solving (i) and (ii) x = 101

11
11

303001




Find the value of p, if the mean of the following distribution is 7.5.

Classes 2-4 | 4-6| 6-8 | 8-10|10-12]12-14

Frequency (fi) [ 6 8 15 p 8 4

OO | Class Frequence (f) X fx
2-4 6 3 18

4-6 8 5 40

6-8 15 7 105

8-10 p 9 9p

10-12 8 11 88

12-14 4 13 52

41 +p 303+9p
303+9p
Mean=17.5 = 4+p =>p=3

In a family of 3 children, find the probability of having at least one boy.
[ Total number of outcomes = 8
Number of Favourable outcomes = 7
7

Probability (having at least one boy) = P

In Fig. 4, PA is a tangent from an external point P to a circle with centre
O.If ZPOB = 115°, find £ APO.

A
P
115°
OO £ZPOA=180°—115°=65°
-+ OA L AP
therefore £ APO = 90° — 65° = 25°
OO0 U I

O (0 TS CT e (T3 00 D (XM

500 persons are taking dip into a cuboidal pond which is 80 m long and
50 m broad. What is the rise of water level in the pond, if the average
displacement of the water by a person is 0.04 m* ?

LI Let the rise in the water level be h

- 500 x .04 =80 x 50 x h
500 x .04
=h="g0x50
=.005m

N
(T

11
11
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If sin © + cos O = p and sec 0 + cosec 0 = q, show that q (p> — 1) = 2p.
L1010 LHS = q(p* — 1) = (sec 0 + cosec 0) ((sin 0 + cos ) — 1)

- W—wsex%inecose
sin O cos 0
= 2(sin® +cos0)
= 2p=RHS
Prove that, a tangent to a circle is perpendicular to the radius through the
point of contact.

(I Given, To prove, figure

Correct proof

[10]
Prove that the angle between the two tangents drawn from an external
point to a circle is supplementary to the angle subtended by the line
segment joining the points of contact at the centre.

T £ZPAO = 90° (radius L tangent)
ZPBO =90°
Now 129

ZPAO + ZAOB + ZOBP + ZBPA = 360°
= 90°+ ZAOB + 90° + ZBPA = 360°

= ZAOB + ZBPA = 180°
or ZAOB and ZBPA are supplementary.

On dividing x* — 3x? + x + 2 by a polynomial g(x), the quotient and
remainder were x — 2 and —2x + 4 respectively. Find g(x).

OO x> =3x2+x+2=(x—2) x g(x) + (-2x + 4)

= (x-2)gx)=x*-3x>+3x-2
(x—=2)(x* —x+1)
= g(x) = (x-2)
=x*—x+1
0]

If the sum of the squares of zeros of the quadratic polynomial
f(x) = x*> — 8x + k is 40, find the value of k.
CILIT) Let the zeroes of polynomial f(x) be a and .
: o+B =8 and af =k

o’ + B* =40
= (o +B)?—2ap =40
= 64 — 2k =40
= k=12
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Find a, b and c if it is given that the numbers a, 7, b, 23, ¢ are in AP.
(0] a, 7, b, 23, ¢ are in A.P
Let d be the common difference of AP.
L~ at+d=7 ... ()
a+3d=23 ... (1)
Solving (i) & (ii), d = 8
~a=-1,b=15¢c=3l1
N
If m times the m™ term of an AP is equal to n times its nth term,

show that the (m + n)™ term of the AP is zero.
0T Given m[a+(m—1)d]=n[a+ (n—1)d]

= am-n)+d(m?>-m-n’>+n)=0
= (m-n)[a+t(m+n—-1)d=0
m#n = a+(m+n-1)d=0
:am+n:0
Solve for x :
Lo
x+4 x-7 30
1 111

e x+4_x—7 _%

— —11 x30 =11 (x*—3x—28)

= x*-3x+2=0
= x=-2)x-1)=0
= x=2,1
Show that the points A (-1, 1), B(5, 7) and C(8, 10) are collinear.

(LI Points A (-1, 1), B(5, 7) and C(8, 10) are collinear.
if Ar (AABC) =0

Ar (AABC) — %[(—1) (7-10)+5(10-1)+8(1-7)]

:%[3+45—48]:O

. Points A, B, C are collinear

If the areas of two similar triangles are equal, then prove that the
triangles are congruent.
CILIT) Let the two triangles be AABC, ADEF such that
AABC ~ ADEF and Ar (AABC) =Ar (ADEF)
AB® BC? AC’ Ar(ABC)

DE> EF* DF* Ar(DEF)

=

AB’ BC’ AC®
DE’ EF* DF

(11
(11
(T

[T T
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= AB =DE, BC = EF & AC = DF
= AABC = ADEF

OO0 O T
[ (10 (T8 IO T e CII G (T

If the angle of elevation of a cloud from a point 10 metres above a lake
is 30° and the angle of depression of its reflection in the lake is 60°,
find the height of the cloud from the surface of lake.
([T Let C represents the position of cloud and
C’ represents its reflection in the lake.

C

1 h 300 x

tan 30° = _3 = ; 10131\)60“ 10m

:>X:h\/§ . (1) h+10
h+20

tan 60° = /3 = ii)

Solving (i) and (ii) h =10
.. Height of cloud from surface of the lake =20 m

[10]

o
A vertical tower of height 20 m stands on a horizontal plane and is
surmounted by a vertical flag-staff of height h. At a point on the plane,
the angle of elevation of the bottom and top of the flag staff are 45°
and 60° respectively. Find the value of h.

CILIT) Let AC be the tower and CD be the flag-staff.

t 4 o — — £ D
an =1= AB
— AC=AB ..(D) h
AC+h

o_ _ C
tan 60° = /3 B
= 3 AB=AC+h ..(ii
Using (i) and (i) 20m

60°
AC(v3-1) =h )
A B

= h=20(+3-1)m
In an equilateral triangle ABC, D is a point on the side BC such that

1
BD = < BC. Prove that 9 AD” =7 AB”. A
L) Draw AE L BC

-+ AABC is an equilateral A

2

[ (I

(1]
(1]

[ (I
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Now, AD?=AE?+ DE? and AB?>=AE’+ BE?
= AB?=AD?-DE’+ BE?

= AD? + (BE + DE) (BE — DE)
BC [ BC  BC BCJ

= 2 —
AD” + > > 3

3
= AD? + %BC2 =AD? + %AB2

= 7AB? =9AD?
0o

Prove that the sum of squares of the sides of a rhombus is equal to the
sum of the squares of its diagonals.

(11T AB* + BC? + CD? + AD? D

v C
=4 AB?(-- ABCD is a thombus) ’ o(

AC* BD’
-4 +
4 4
= AC? + BD?
Show that (12)" cannot end with digit O or 5 for any natural number n.
L) 120 = (22 x 3)r =221 x 30

Since there is no factor of the form 5™ therefore 12" can not
end with digit 0 or 5 for any natural number n.
0

Prove that (\/5 +5 ) is irrational.
[T Let us assume /2 ++/5 is rational number

Let /2 ++/5 = m where m is rational
= (\/5 + \/5)2 =m?

= m*=7+ 210

m’—7
2
-+ m 1S rational

= 10 =

m’—7

is also rational

but /10 is irrational

= LHS # RHS
It means our assumption was wrong.

Hence /2 ++/5 is an irrational number.

i
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For the following frequency distribution, draw a cumulative frequency
curve of ‘more than’ type and hence obtain the median value.

Classes 0-10 [ 10-20 [ 20-30| 30-40 [ 40-50] 50-60 | 60-70

Frequency 5 15 20 23 17 11 9

(1T Plotting points (0, 100) (10, 95) (20, 80) (30, 60) (40, 37) (50, 20), (60, 9)
and joining them.
Median = 34.3 (approx)

1
A fraction becomes g when 1 is subtracted from the numerator and it

becomes Z when 8 is added to its denominator. Find the fraction.

X
[I[IT] Let the fraction be ga y#0

x—1 _l
Here _y 3
x 1

and y+8 4

= 3x-y=3 ...(0)
and 4x —y=28 ...(i)
Solving (i) and (i1)) x=5,y=12

.. Fractionis —
12

From a solid cylinder whose height is 2.4 cm and diameter 1.4 cm,
a conical cavity of same height and same diameter is hollowed out.

Find the total surface area of the remaining solid. {Use T :7}

Total Surface Area =2nrh + ntr+ nrl
Herer=0.7cm,h=2.4cm

S =449+576 =2.5cm

TSA = %[ZX T x2.4+.49+0.7x2.5]

(1] Radius = 0.7 cm T

2.4 cm

<«—14cm—>

= 17.6 cm?

[T

11
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You have to select the correct choice :

O] Mlr[]]

‘T1 | The exponent of 2 in the prime factorization of 144, is

T2 4 1 dr6

OCITI(b) 4 0
11| The common difference of an AP, whose n term is a =(3n+7),is

113 7 1710 dre

AT (a) 3 0
31| The HCF of 135 and 225 is

s 75 145 drs

O (c) 45 0
T1| IfAABC ~ ADEF such that AB = 1.2 cm and DE = 1.4 cm, the ratio of the

areas of AABC and ADEEF is

(149 :36 6 :7 r7:6 d(B36:49

COm(d) 36 :49 0
11| The value of A for which (x> + 4x + A) is a perfect square, is

116 AN AN dr4

O0Ti(d) 4 O
(1] | The value of k, for which the pair of linear equations kx +y=k? and x + ky = 1

have infinitely many solutions is

el AN M1 dr2

OT(b) 1 O
(111 The value of k for which the points A (0, 1), B (2, k) and C(4, —5) are

collinear is

T2 M3-2 10 dr4

O (b) =2 O
"1 | The value of p for which (2p + 1), 10 and (5p + 5) are three consecutive

terms of an AP is

MT+1 -2 AN dr2

O0T(d) 2 O

N

The number of terms of an AP 5, 9, 13, ... 185 is

131 st 141 [dl40

(IO 1 mark should be given to each candidate. 0
‘11| If(a, b) is the mid-point of the line segment joining the points A(10, —6)

and B(k, 4) and a — 2b = 18, the value of k is

130 mre2 T4 [dl40

O (b) 22 0

30133(] '3
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In Fig. 1, the graph of the polynomial p(x) is given. The number of zeroes of
the polynomial is

.i3
T2
A .\\. A /-1.
5 o4 21t

[ (e 113 dro
DT (b) 2

(IO O T T T O T T T OO T I G LI

1T In Fig. 2, PA and PB are tangents to the circle with centre O such that

ZAPB = 50°, then the measure of ZOAB is
A
: <‘
B
I

miN

In Fig. 3, PQ is a chord of a circle and PT is tangent at P such that
ZQPT = 60°, then the measure of Z/PRQ is

O 25°

CICT120°

3cot40°_l c0s35° )
I Tans0° 20 sin 55°
DD[H]é
2
[B133[]

e
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The distance between two parallel tangents of a circle of radius 4 cm
is .
L8 em

The distance of the point (-3, 4) from Y-axis is
O3

£ 2 tan” 60° .

Value o is
1+ tan*30°

DDDDg
2

The probability that it will rain tomorrow is 0.85. What is the probability
that it will not rain tomorrow ?
T[T Prob ( no rain tomorrow) = 1-0.85

=0.15

What is the arithmetic mean of first n natural numbers ?

n(n+1)

(1T Sum of first n natural numbers =

2
Mean = 1
can = b

Two right circular cones have their heights in the ratio 1 : 3 and radii in the
ratio 3 : 1, what is the ratio of their volumes?

EEnRAA =§n(3r)2h:§n r°(3h)

=3:1

Using the empirical formula, find the mode of a distribution whose mean
is 8.32 and the median is 8.05.
[TT'Mode =3 x8.05-2x8.32

=7.51
Evaluate (sec A+ tan A) - (1 —sin A) for A = 60°

OO (2+\/§)(1—§]

1
[T O
2
OO0 O
(] T LT T TAT T e CTIT G CETTT LT

Find the value of p, if the mean of the following distribution is 7.5.

Classes 2-4| 4-6| 6-8| 8-10]| 10-12] 12-14

Frequency (fi) | 6 8 15 p 8 4




(30

O | Class Frequence (f) X fx
2-4 6 3 18

4-6 8 5 40

6-8 15 7 105

8-10 p 9 9p

10-12 8 11 88

12-14 4 13 52

41 +p 303+ 9p
303+9p
Mean=17.5 = 4+p =>p=3

Read the following passage and answer the questions given at the end :

Students of Class XII presented a gift to their school in the form of an electric
lamp in the shape of a glass hemispherical base surmounted by a metallic
cylindrical top of same radius 21 cm and height 3.5 cm. The top was silver
coated and the glass surface was painted red.

(i) What is the cost of silver coating the top at the rate ofZ 5 per 100 cm? ?
(i) What is the surface area of glass to be painted red ?

22
LI (i) Surface Area of the top = 2 x — X 21x3.5=462 cm?

5
Cost of silver coating = 462 X ﬁ: Rs. 23.10

22
(i) Surface Area of glass =2 x E x21 %21
=2772 cm’®

Find the 11% term from the last term (towards the first term) of the
AP 12,8,4, ...,—-84.

O =—-84
d=-4
t,, (from the end) = -84 +40 =-44

0]
Solve the equation: 1 +5+9+ 13+ ... +x=1326

n
LT (14 %) = 1326 ... (i)

Xx=1+(m-1)x4 ... (i)
Solving (i) and (i1) x = 101

o 3 1-cos’0
If tan —Z,ﬁnd the value of 1+ cos’ 0

9 _25

20= l+—=
L] sec“0 6 16

RN YRR
(L

11
11




. 29 — E
.. COS o5 0
1 16
— 2 T Af
Hence ! 00526: %2 :i l
14+cos” 0 1422 41
25
[10]
2secB
Iftan O = /3, find the value of Totan’0
O Tsec’0=1+3=4
sosec0=2 0
- 2secO  2x2 1 B
enee 1+tan’ 0 4
[TT]| Prove that the tangents at the extremities of any chord of a circle make | Gr{[IIIT D
equal angles with the chord. 0
Ul THere TQ=TP 1l
. ATQP is isosceles T (1
Hence ZTQP = ZTPQ (10
P
(111 | Two dice are thrown together once. Find the probability of getting
a sum of more than 9.
L1 Total number of outcomes = 36 (1m0
Favourable outcomes are (5, 5), (4, 6), (6, 4), (6, 5), (5, 6), (6, 6)
1.e. 6 outcomes. (1m0
Prob >9)= 2.2 [
rob. (sum>9) = 66
OO O O
Q. Nos. [1]to 3[]carry 3 marks each.
(11T | 500 persons are taking dip into a cuboidal pond which is 80 m long and
50 m broad. What is the rise of water level in the pond, if the average
displacement of the water by a person is 0.04 m* ?
UL Let the rise in the water level be h
. 500 x .04 =80 x50 xh 0
500 % .04
=h="30x50 o
=.005 m 0w
30133(] 1]
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If sin © + cos O = p and sec 0 + cosec 0 = q, show that q (p> — 1) = 2p.
L1010 LHS = q(p* — 1) = (sec 0 + cosec 0) ((sin 0 + cos ) — 1)

_ MstinGcos@

sin O cos O
= 2(sin® +cos0)
= 2p=RHS

Prove that, a tangent to a circle is perpendicular to the radius through the
point of contact.

(I Given, To prove, figure

Correct proof
NN

Prove that the angle between the two tangents drawn from an external
point to a circle is supplementary to the angle subtended by the line
segment joining the points of contact at the centre.

(10T ZPAO = 90° (radius L tangent) A
ZPBO = 90° }
Now
ZPAO + ZAOB + ZOBP + ZBPA = 360°
= 90°+ ZAOB + 90° + ZBPA = 360°

= ZAOB + ZBPA = 180°

P

B

or ZAOB and ZBPA are supplementary.
On dividing x* — 3x? + x + 2 by a polynomial g(x), the quotient and
remainder were x — 2 and —2x + 4 respectively. Find g(x).
OO x> =32+ x+2=(x—2) x g(x) + (-2x + 4)
= (x-2)gx)=x*-3x>+3x-2

(x—=2)(x* —x+1)
= g(x) = (x-2)

=x>-x+1
00

If the sum of the squares of zeros of the quadratic polynomial
f(x) = x> — 8x + k is 40, find the value of k.

JJLIT Let the zeroes of polynomial f(x) be o and .

: a+pB =8 and af =k

o’ +B* =40
(+B)?—2ap =40
64 — 2k =40
k=12

Ul
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Find a, b and c if'it is given that the numbers a, 7, b, 23, ¢ are in AP.
(0] a, 7, b, 23, ¢ are in A.P
Let d be the common difference of AP.
cat+d=7 ... ()
a+3d=23 ... (i)
Solving (i) & (i) d = 8
=a=-1,b=15¢c=31
[10]
If m times the m™ term of an AP is equal to n times its nth term,

show that the (m + n)™ term of the AP is zero.
0T Given m[a+(m—1)d]=n[a+ (n—1)d]

= am-n)+d(m?>-m-n’+n)=0
= (m-n)[a+(m+n-1)d=0
m#n = a+(m+n-1)d=0
=>a =0

Find the values of k for which the points A(k + 1, 2k), B(3k, 2k + 3)
and C(5k — 1,5k) are collinear.

[T Points A, B, C are collinear
= (k+1)(@2k+3-5k)+3k(5k-2k) +(5k—1) 2k—2k—-3)=0
= 6k°—15k+6=0
= (k-2)2k-1)=0
1

= k=2,5

Prove that the ratio of the areas of two similar triangles is equal to the
ratio of squares of their corresponding medians.

RINEN A

B } P t C

Here A ABC ~ ADEF
AB BC 2BP BP

- 2 P & /B=/E
DE EF 2EQ EQ
AABP ~ ADEQ
AB _ AP
= DE DQ
AB*> AP’
= DE® DQ’
2
N Ar(AABC) _ AP” .  AABC ~ ADEF)

Ar (ADEF) DQ’

(11

(11
(T
[T T

(1]
(1]

L1

L1

I qUIININRTINRIN




300

300

Find the value of k for which the quadratic equation
kx> + 1 -2 (k- 1) x + x* = 0 has equal roots. Hence find the roots
of the equation.

[T Equation can be written as

k+D)x*-2(k-1)x+1=0
For equalroots 4(k— 1) 2—4 (k+ 1) =0
= k> -3k=0
= k(k—3)=0
= k=0,3
For k = 0, equation is x> + 2x + 1 =0
= x=-1,-1
For k = 3, equation is 4x*> —4x+ 1 =0
1 1
= XZE’E
OO O O
(O] (0 (TS CTC T T ey T G OO LT

In an equilateral triangle ABC, D is a point on the side BC such that

1
BD = 3 BC. Prove that 9 AD? =7 AB2.

LU Draw AE L BC
-+ AABC is an equilateral A

2

Now, AD?=AE?+ DE? and AB?=AE?+ BE?
= AB?=AD?-DE?+ BE?

= AD? + (BE + DE) (BE — DE)
BC [BC BC BC)

AD” + > > 3

3
2 2, o
= AD? + §BC =AD? + §AB

— 7AB? =9AD?
0]
Prove that the sum of squares of the sides of a rhombus is equal to the
sum of the squares of its diagonals.

(0T AB? + BC? + CD? + AD? DC
=4 AB? (- ABCD is a rhombus) )’(
=4 (OA%+ OB?) A B

AC? BD?
=4 +
4 4

=AC® + BD?

(1]

(1]
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If the angle of elevation of a cloud from a point 10 metres above a lake
is 30° and the angle of depression of its reflection in the lake is 60°,
find the height of the cloud from the surface of lake.

([T Let C represents the position of cloud and
C’ represents its reflection in the lake.

C

_L_n Z ol

tan 30° = 3 x IOmN()OO 10m

=x=h3 .. (1) 10
h+20

tan 60° = \f3 = (ii)

Solving (i) and (ii) h =10
.. Height of cloud from surface of the lake =20 m

N

o
A vertical tower of height 20 m stands on a horizontal plane and is
surmounted by a vertical flag-staff of height h. At a point on the plane,
the angle of elevation of the bottom and top of the flag staff are 45°
and 60° respectively. Find the value of h.

CICIT] Let AC be the tower and CD be the flag-staff.

an =1= AB

— AC =AB () h
. AC+h C

tan 60° = /3 = B

= J3AB=AC+h ..(i)
Using (1) and (i1)

AC(¥3-1) =h 0T

= h=20(v3-1)m
Show that (12)" cannot end with digit O or 5 for any natural number n.
(0 127 = (22 x 3)n=22" x 30

Since there is no factor of the form 5™ therefore 12" can not
end with digit 0 or 5 for any natural number n.

N
Prove that (\/5 + \/g ) is irrational.

20 m

OO Let us assume \/E + JE 1s rational number

Let /2 ++/5 = m where m is rational
= (\/5 + \/3)2 =m’

= m’=7+ 210

W e

(1T
(1T

(T
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.~ m is rational

is also rational

but /10 is irrational

= LHS = RHS

It means our assumption was wrong.
Hence +/2 ++/5 is an irrational number.

For the following frequency distribution, draw a cumulative frequency
curve of ‘more than’ type and hence obtain the median value.

Classes 0-10 [ 10-20 [ 20-30| 30-40 [ 40-50] 50-60 | 60-70

Frequency 5 15 20 23 17 11 9

(01T Plotting points (0, 100) (10, 95) (20, 80) (30, 60) (40, 37) (50, 20) (60, 9)

and joining them.

Median = 34.3 (approx)

If we add 1 to the numerator and subtract 1 from the denominator, a

1
fraction reduces to 1. It becomes ) if we only add 1 to the denominator.

What is the fraction?
UJLIT) Let the fraction be i, y# 0.
y

Here X_Hzl.

y—1

X 1

and ﬁ=5
=2x-y=1...(1)
and x —y=-2 ... (ii)
Solving (1) & (it)
x=3,y=5

fraction is g

EEIREI
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A hemispherical depression is cut out from one face of a cuboidal block of
side 7 cm such that the diameter of the hemisphere is equal to the edge of
the cube. Find the surface area of the remaining solid.

7
LILIT) Herer = Ecm

49 49
Total Surface Area = (5>< 72) + (72 _77[}_ 2 x nT

- (245 +49 +%nj cm’

- (294+49+?nj cm?

=332.5 cm’ (approx)




