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CO: Different forms of set, operation of set, Venn diagram.
Q.1 Consider the following diagram.

'l J

O ,;@B

L —

(i) Express the following sets in Roster form.
A, B,B-A,A'n B’
(i) Hence verify
(@) (AOB)'=AnB'
(b) A-B=B-A
) 2RQIOS OBIS)OIBIL)AN HAVQIHUY COITUA B)al@I@ TV)aila [lee)d:?
A, B,B-A,A'n B’

i) eo®l@d mlam

(@) (AOB)'=AnB'
(b) A-B=B-A

af)arlal YoEIGWOIGEMO af)MM al@lGUOOWIHe)E>?

. Score: 5 Time : 10 Minutes
[l. Scoring Indicators Score Time
i) A={4,6, 8, 2} s 1
B={2, 3, 5, 7} Y 1
B-A={3, 5, 7} 1 2
A'nB'={1,3,5,7} n {1,4,6,8} ={1} 1 2
i) a)(AOB)'={l}.(AOB) =AnB 1 2
b) A-B={4,6,8}B-A={3,5,7} 1 2




c) A-B#B-A (5) (10)

CO : Cardinality No. of subsets, combination, permutation, power set.

Q.2 A={Red, Green, White, Blue}

Match the following

(A) (B)
(i) n(A) 2
(i) n( P(A)) 4
(i)  No. of ways of selecting 6

two colours from “A”

(iv)  No.of different arrangement 16
of colours in “A” if repetition 24
not allowed.

(v) Number of functions possible 256
from Ato A

A= (2naia], ala), ®QIss, Mla)

G210)0a1S] G2IB3IN) D

A B
(i n(A) 2
(i) | n[P(A)] 4
(iii) A ©Nl@d mlmyo 2 M0EBUWB H@OBETIMS)BHoANM | 6
AUy @ DO HB)OS af)sIPo
(iv) A Olenss mloEBes af)(@ AUMITT® (SH0683 16

BG83 (010186002

(v) A @18 mlanjo A ©leeIsNSS aneBaumavleong 24

ag)érpo
256
Answer Key Score Time

Q) nA) : 4 1



(i)
(iif)

(iv)

(v)

n(P(A)

A Ol@d mlanyo 2 MIO06BBUD
OO VHEMNS)HHOQN AN
AUy @M ®OTDNHB)OS ag)6lNo

A dlenss mIoamBes of)(®
QUYOINI® (HH063BS3

(21 O1H000? -

A Q@3 mlanye A Olcrienss
aN6EBaUMBaIVlOHagd ag)smo

16 1
6 1
24 1
256 1%




Relations and Functions




CO: Graphs of functions — solution of quadratic equation using graphs.
Qn. 3 Consider the functions

F(x)=5-2xand g (x) = x?+2
0] Draw the rough sketch of f(x) and g(x) on the same axes of co-ordinates
with domain [-3,3]. Also find out the points where the graph of function

coincide.

(i)  Hence find the solution of xX*+ 2x — 3 = 0.

F(x)=5-2xand g (x) = &+ 2 agam Do UM BHUB alBlNEM1Ee)d:?
(1) f(x), 9(X) agyaMUW)OS a@dEBUDall(@o HWINORM (-3, 3) BRGHOMENANWo BGO
BRAHOBBOS BRYWIORIAS] AUODBN)H. all(@63BUE TVonEBNMM 6NilMB)BU3
B> O)D?
(i) ®)a1coufla] X*+2X —3 =0 agyam LRSS OHNOAF MYBIY0 HHO6TN)d:?
Scoring Key

Scoring Indicators Score Time

0] Drawing the axes of co-ordinates and

sketch the graph of f (x)=5-2x 2 4
(i)  Sketch the graph of g(x)=x*+2 1 2
(i)  Finding the coinciding points - 1 2

(1,3) &(-3,11)

A




-4 -3 -2-10 1 2 3 4

i)  Expressing x*+2x-3=0 as 1 2
X?+2=5-2x
Identifying solutions of
x?+2x-3=0 as the point of
intersection of the graphs
of f(x) and g(x), Solution is 1,-3.

(2N o
=
=

CO: relation, function.

On. 4 Text ltem

A is the set of all students in a class. B is the set of all real numbers. Consider a
relation from A to B connecting each student and their weights.

(i) Is this relation a function? Why?
(i) If sois it bijective why?

A 80) &0 Teoal M:Sleales wemallo, B coall® auoalysasios wemalo
@em. A Olad mlan)e B locidenss 80) nimwo &)51e:08 @aI0)ns @00aNMIW
eniaWla fleeyamy.

M DD ENITWO B0) aNEBaUM @YGEMO? af)IMNOBO 2
(i) aDEBaUM @M GR® BMIiRSSIAl @YEREMI? af)IMO®HO 2

Scoring Key

Scoring Indicators Score Time

() Yes, Every student has a unique height 2

(i) No, More than one may have different 2 3
weights. 4 6



TRIGONOMETRIC FUNCTIONS
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C.O Idea of radius measure and the concept of angle of rotation.

Qn. 5 Question Text

(1) if an arc of length | of a circle of radius r subtends an angle @ at the center,
then |,r, @ are connected by the relation...... ?

{I=1/8,=r8,8=Ir, r=16}
(i) A cow is tied to a post with a rope of 20m long. If it moves along a circular

path by keeping the rope always tight use the relation in (1), find how far it will
have gone when the rope has reached an angle of 90%

() T @Rom88 AUEMOMI@ I MISZ)BS aldald) 0L CHMBEHM @R
@o@d |,r, @ ®e2lenss eniawo .....cceeeeeneee ?

{I=1/8, 1=r8,8=Ir, =16}

(i) 20m mIsm8s 80} HWAE 2a1cWIla] alvd)allom B0) GaldqYI@ e’kSlowanlal
HOO3.  ald)Oo, Galdqulo ®AEN88 @RHEI0 af)Galo9lo  20M @RYHOMHE
AlWwOI@3 altd) QACMIGGNWIG3 TVERIGIHN)EMIIUE HYA ©  IHNAN BB
c:06m 90° @RWOT3 altd) MVEMIGIHYIN B)00 ag)(®?

Scoring Key Sore Time
0] I=r@ 1 2
(i) r=20m
6 =90°
L 2 4
2
|=10/Tm 3 6

C.O 17 Curriculam objective

Qn. 6  Applying trigonometric relations to find heights and distance.

Question Text

Three points A,B,C are marked in the stem of a coconut tree so that the
distance of these points from its foot are in A.P. If the angles of elevation of these
points from a point on the ground are x,y,z respectively, then
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(1) Draw a rough sketch of the situation.
(i) Show that Coty Cotz, Cotz Cotx, and Cotx Coty are also in AP.

830} OMEEIT @PSWI8ea|SIEMIVIGleNnMM man) emilm)sesoem A, B, C
ag)avlal  anaIglod mlamio MM MIIB)EHSICRISNBS @RGLIEBUE TVAIINO Glald(WaHM]
enem. (WD Teel 80) milmyallad mlanye A, B, C aganlaivilcaisnss cncdesendsm)
U3 VLNO(B2o X, Y, Z af)anlal @ROGd

() Al 80} afl(@o 2)GeIM aV)ailaflee)d?

(i) Cot y Cot z, Cotz Cotx, Cotx Coty agyanlal quadamo @G(ald(WeHm1eInnema

OOV 06 ?
Scoring Key
Score: 5 Time :10 Minutes
Scoring Indicators Score Time
2 4
(i)
________ Toves
(i)
P Gy toenc] O
(i) OAPO=x, OBPO=y, OCPO=z2
Also OP = a Cotx = (a+d) Coty
= (a+2d) Cotz
D a (Cotx-Coty) =d Coty and ............ (1) 1

a (Coty - Cotz) =d (2Cotz-Coty) ............(2)
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(2) x Cot y= a Coty (Coty - Cotz) = d Coty (2Cotz - Coty)
= a (Cotx - Cotz) (2Cotz - Coty)
On simplification

Coty Cotz + Cotx Coty = 2Cotz Cotx 2

D Coty Cotz, Cotz Cotx, Cotx Coty are in AP

CO: Finding he values of trigonometric

3

functions O,I—T, ]—T,]—T]—T,ﬂ,—,ZIT
6 4 32 2

Qn. 7 Question Text

Given Sin A::—; and tan B:%, where 7—27<A< 77<B<3?ﬂ

0] Find CosA and Sec B
(i) Find the value of 8 tan A-/5Sec B

(i)  Use (i) to find Sing and Cos g

Sin Azg, tan B:%, g<A< 77<B<377T g0l @O

0] CosA, Sec B agyamlar &06m)e»?

(i) 8 tan A-\/5Sec B W)es aflel &:0em)d»?

. ¢ o A A

(i) calolo (i) ©alcwouilaj SInE’ Cos 2 af)Mmlal & JailSlen)s?
Scoring Key
Score :5 Time : 10 Minutes
Scoring Indicators Score Time

0) Cos A:VI—SinzA:—g{'.'A in 2" quadrant }
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Sec B=v1+tarf B = %{ B in 3" quadrant }

(i)  8tan A-J/5Sec B

3
o 5 5S_ 7
5.5 . Ex.3o-_7
4 2 2
5
1_
(i)  Cos?h = 1TCOA _
2 2 2
_1
10
A1
Cos— = —
2 10
4
gip A _ 1-CosA _ 1+
2 2 2
_9
10
Sné:i
2 10

(2)

(1)

(1)

(1) (4)

Total 5 Score 10 Min.

(4)

(2)
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PRINCIPLE OF
MATHEMATICAL INDUCTION
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MATHEMATICAL INDUCTION

CO : Proving results by mathematical induction.
Qn. 8 Consider the statement

d
P(n): a + (a+d) + (a+2d) +......... +a+(n-1)d = %nz H@-on
)] Verify that P (1) is true.
i) Write the statement if n = k
iii) Prove that P (k+1) is true, if P (k) is true.

d
P(n): a + (a+d) + (a+2d) +......... +a+(n-1)d = %nz @SN Ham (airS@oaim

al@lNeMIB) & ?

(i) P (1) ©®0@l@ocemo af)am) al@l@uo0wlee)d:?
(i) N = K @n@o@d (almd@oaim P(N) ag)9ym)d»?

(i) P (k) woolowsslcd P (K+1) wolo@am) &®&lilen)e:?

Scoring Key Score Time
)] Verification of P (1) true 1 2
1)) Write P (k)
iii) Proving P (k+1) is true 3
5 9

CO : Proving results by Mathematical induction.

Qn. 9 Question Text

Que Text: Consider the statement.
“P(n) : 1+3+5+............+(2n-1) = n?’

i) Verify P (1)
i) If P (K) is true, Prove that P (k+1) is true.
i) If 5625 and 5776 are consecutive squares, find the nearest square

number.
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“P(n) : 1+3+5+............4(2n-1) = N? ag)a» (aIrS®oaIm al@lN6EMIB6) & ?

(i) P (1) vo@l@o6emo ag)im) alGleuouw]ee)d:?

(i) P (k) woolwossmesled P(KH) tocleowlales)o agya o®S1oles)e:?

(i) )50 AIdPEBa0® 5625, 5776 agarlaides @ps)omss aldyo

B06M)B>?

Scoring Key Score Time

i) P(1)istrue
i) Proving P (k+1) is true 3 5
iii) Difference = 5776-5625 =151

Square number less than 5625
L1 =5625-149=5476 2 3

OR
Total 6 10

Square number higher than 5776 = 5776+153=5929

CO: Proving results by Mathematical induction.
Qn. 10 Observe the following pattern of dots.

]
4 L
L ] . L] -
8 a " ® s s g a8 " «a s n & 8% =T /
F ) s/ A
0] Find the number of dots in the n" pattern.

(i) Find the sum of number of dots upto n™ pattern and the mathematical
statement using these facts.

(i) Prove the statement obtained in question (ii) using principle of
mathematical induction.

O®aNISBS ) ODHB)OS aldeQem W0 1dU]H0)H?

.
L] L}
.
&

8 P e s s aw a8 ® ""'___/
i y 'y J
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() N — 00260 aldGQEMIT af)(@ H)OMHUWB ©  0V1Clee)o?
(i) @RBLH)OMAM@ N — 00 aldEQENM QAUOOWBB BRYOE: BTN)BUY af)(@OWOWS]
0lee)o? MM AUNOMBHU DaleWIUIla] B0) VEMI® (AIMIMOQAUM B)alldO186) B> ?

(i) ©)ar1H»dlay (AITV@OQIM AOCMAOGIHHT DABWHUM DalcWOUTla] OBV B6)E:?

Score :6 Time :12 Minutes
Scoring Key Score Time
(l) an =3n-2 1 2

n
(i) sn= 5 (3n-1) 2 3

1+4+7+......+(3n-2)= 2(3n-1)
i)  P(1)is true,

1=Lexa=t2=1
2 2

Assume P(K) is true

1+4+7+...... +(3K-2)+[3(k+1)-2] 3 6

g(3k-1)+ (3k+1)

= 3K*+5K+2
2
_ (k+D (3k+2)
2
L P(k+1) is true
6 11
CO: Proving results by mathematical induction.

Qn. 11 Consider the following statements:-
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(@) P(n) : 10n+ 3isa prime
(b) P(n) : 2*"+1lisaprime
(c) P(n) : 3?-1isdivisible by 8.

@09Pa|0WIAN (aITS@IAUMBUD al@lN6eNloe)d::

€)) P(n) : 10n + 3 @reo=ymo6m.
(b) P(n) : 2"+ 1 @peozmymoens.
¢ PN : 3"-1leomseso ° Mle@atto a0B1EN00.

(1) Complete the following table:-

Statements (@) (b) (c)
P(1) 13 is a prime
P(2) 17 is a prime
P(3) 728 is divisible by 8
(i) Identify the above statements which are not always true for n(IN

(i)  Prove the statement (c) by the principle of mathematical induction.

(1) 0609 ®ANIGH)MM al5ld al)BOMIWOBN)BH?
Statements (@) (b) (c)
P(1) 13 is a prime
P(2) 17 is a prime
P(3) 728 is divisible by 8

(i) @588 (aIS®oaINHglad NLIN @) ag)elodicalo®io (0GIWIHICID (aITV@OOIM
HUWD H6 O ?

(i) (C) e (M @®OIMAI 2OCMDOGIBHGB DMWBHHM DalcWIUIla] HOSIV]HD)H»?
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Scoring Key
Scoring Indicators
(i)
Statements €) (b) (c) SCORE TIME
P(1) 13is a prime | 5isa prime 8 is divisible by 8
P(2) 23isaprime | 17 is aprime 80 is divisible by 8 2 3
P(3) 33is aprime | 65is aprime 728 is divisible by 8
(not true) (not true)

(i) Statements (a) & (b) 1 3
(i) P (1):3%1=8 s divisible by 8 (which is true)

Assume P (k) is true

[13% -1 is divisible by 8

34N 1 =93%1 3 6

=8.3%+3%_1 which is divisible by 8

1321 1 is divisible by 8

ie, P (k+1)is true

(6) (12)
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COMPLEX NUMBERS AND

QUADRATIC EQUATIONS
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CO: Powers of i, operations on complex numbers

Qn. 12
: . \87
@  Simplify="" and hence find (ﬂj
1-i 1-i
y 1+i\" L
(i) If = =1 Find the least positive integer value of m
—i
. 1+i 1+ % ’ <
(1) 1= oM LI EOlE6)d? Fen o ailel o) DalcWIUlla]
_I —
& )ailSlon)s?
y 1+i\" .
(i) = =1 @resm®lcd M’ oM agQaho ©aI10lw GalaVIglal )6y TVoa Lo
—i
ailel & )allSlon)d?
Score : 5 Time : 9 Minutes
Scoring Key
Scoring Indicators Score Time
1+ _ (1+i)?
1= 22 \
ORI 1
1+ 2402 i
’ >
1 3 5
. \87
(ﬂj = (| )87 = 1 )
—i
+iY" o m
i |15 7 1] 2 4
m=4
1

(5) (9)
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CO: Modulus of a complex number

Qn. 13
(2) If Z1, Z, Z3 are three complex numbers such that Z; Z, Z3= a+ib
Then what is the value of

‘Z]_HZZHZ'SJ

(2)  1f (1+i)(1+ 2)(2+ 3) ...[ Hni)=a+ib
What is the value of 2x5x 10X ...... X1+ n?)

(1) Z1,Z3 Z3 agam myam) @@300%@3@ memu$av)e Z1 Z Zz= a+ib w)o @meem

8103 ‘21H22“23| W)es ailel ag)amosm?

) (1+i)(1+2)(2+ 3) ...[ ¥ ni)=a+ib eresmelcd 2Xx5x 10X ...... X(L+n?)
o3 aflel ag)amoem?

Score 4 Time : 7 Minutes

Scoring Indicators Score Time

i) |zal|ZJ||zd=[a+ibj=Va?+b? 1 2

(i) [1+i|[1+ ||+ 3 .| #ni| =|a+ib) 1
11+ 4 F 9.4 n? =+/a2+b? 1/ 3 5
2X5x10X ...... x(1+n?) =a® +b? 1]
4 7

CO: Polar form of a complex number

Qn. 14 Express 1+ and 1++/3i in the polar form and hence find the modulus
and argument of

a) (1+i) @++/3i)

@+i)

1+i+/3
1+, 1+/3 i af)avlal Galo803 GanOAIHLIL)®)E:? D®)alGWIUila] 2)QIOS ©E0S)OMIE]
HOAMWOS CGAOWYRINY, BRYBWLOAZ DOI HOMYhH?




a) (1+i) @++/3i)
(1+i)
1+i+/3

Scoring Key

Scoring Indicators

1+i :\/E(Coszﬂ sinﬂj
4 4
1+\/§ i =2 (cosg + isingj

[L+i [J1++/3i |=V2x2 =24/2
+i] _+2 _2

I1+/3i] 2

arg|a+i) @+ 3i)] :g +g - 71_;7

{1+i }_IT m_ -
arg = - =—

1+43i| 4 3 12

Total

23

Score  Time
o @
o @
@ @
o @
@ @
A @
6 12
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LINEAR INEQUALITIES
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Linear Inequalities

CO: Linear inequalities in one variable.

Qn. 15

In an experiment, a solution of Hydrochloric acid is to be kept between 30° and 35°
Celsius. What is the range of temperature in degree Fahrenheit if conversion formula
is given by C=5/9 (F-32) where C and F represent temperature in degree Celsius
and degree Fahrenheit respectively.

80) alolauemo MSOMM®IT ¢l 1 §ea0E(WCRIOIS; @Ml 30° Jesyo 35°
OME3aHUY V1Mo MSWI@ quydHlensmo. C=5/9 (F-32) agyam) @avlge 803 awlwl
aN20Ma071g1Imd @OalO®IOG COMI af) OV Clen)0?

Scoring Key
Scoring Indicators Score Time
Given30° <C < 35 (1)

:>30<§(F -39)< 3

= 54<F - 32< 62 1)
= 86<F <95
The required range of temperature is (2)

between 86° F and 95° F.

®3) (5)

LINEAR INEQALITIES

CO Linear inequalities in one variable.

Qn. 16

We know that IQ of a person is calculated using the formula I1Q =“é'—':x100 where MA

is mental age and CA is chronological age.

0] Sabarish is a 12 year old boy whose 1Q is given by the inequality
80 <1Q<140. Find the range of his mental Age.
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(i) Vishnu is a 17 year old boy whose 1Q range is as same as Vishnu. Find
the range of his mental age. What do you infer from this?

soog)os 1Q, g\xloo af)am VY@ AOGL 0 DalGWIWla)) &  JallSlenyan).
(MA — aonmilsalw 7, CA — @(@0cemoselandd ol )

0] 12 aw oo wenioladlea 1Q, 80 <IQ<140 agam) @anlg)e  &1@3, voeniol
HeOm 20mIVld a1 100 oI af)(@WIWB1H6)0?

(i) 17 a0 ow aflstiemyaill) womioladlond @e@ cosmilenss 1Q @rem®;1@3,
aflatiem)ailo a0m 1o I~ &HeM)d? O@IG3 MIanjo MIEBUS ag)aDMYMIM
ORI af)@mIAN@)?

Scoring Key
Scoring Indicators Scores Time
1. 80< M'Aleoos 14C ) 2 3

BOX= < MA< 1402
100 100

9.6< MA< 16.€ 2+1

[

2. 13.6< MA< 23.¢

Comparing Sabrish’s, Vishnu’'s chronological age increases his mental age also
increase/ lower range does not increase as in higher range ...etc.



27

PERMUTATION
AND

COMBINATION
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CO: Application of Permutation and Combinations.

Qn. 17
Match the following
41 2
9C, 18
9C, 72
9P, 1
24
36

Ga10)0alS] GalBAN)M:

41 2
9C, 18
9Cy 72
9P, 1
24
36
Scoring Key

Scoring Indicators Score Time

4! - 24 1 2
9C,-36 1 2
9Ceo—-1 1 2
9P, - 72 1 2

4 8

CO: Application of Permutation and Combination.

Qn. 18 There are 4 red, 3 yellow and 2 green discs in a basket.

0] How many ways can these discs be arranged in a row?
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(i) How many ways can it be arranged in a row if the discs of the same
colour are indistinguishable.

v

80} NIAVHGIGS 4 al)0la], 3 260, 2 ala] MOEBSEN88 WIMB)HUWB ©
0] OO WIMNd)HO8 630) AUAWOD] ag) (@ OIDIG3 (B5H21E:G18000?

(i) 860 mloomlenss Wlaie:)dud aldoMialoo CAUAMIG2]olwom &:¥lwocmailwo
) @O TMVIG3 630) AUGCIWIW] (521518607

Scoring Key
Scoring Indicators Score Time
()  9Pp=9! Ways 2 4

(i) Out of 9 discs 4 are of first
kind, 3 are of second kind
and 2 are of third kind.

Total number of arrangement 2 )

CO: Application of permutation and combination.

Qn. 19
A Committee consists of 8 boys and 6 girls. How many ways can a team of 5
members be selected, if

(1) team has no girls.

(i) Atleast 2 boys and 2 girls.

830} HMGIVIG3 8 @M SldhB)0, 6 OaleMBSld8)o © . M@IG MM 5 GaloSaEE1w
80) S1Alom H®E0eEIMS)HHEMo.

0] s12l@3 aleMen)Sldud DENHD® af)(@ OTBIVITB HGOCETNS)HHNI0?
(i) S121@3 B)0D® 2 @RYMBYSIBHB)0, 2 HaleMEB)Sl:8)0 288 ANlW O3

)@ O INIV]G HDOOEMS)B6)I0?

Score : 5 Time : 12 Minutes



Scoring Key

Scoring Indicators

(i)
(ii)

8Cs = 56 ways

There are two cases to

consists of atleast 2 boys and

2 girls in the team.
2 Boys 3 Girls or
3 Boys 2 Girls.

No. of selection =8C,x6C3+

8C3x6C,

=560+840 =1400

Total

30

"Score Time
2 4

3\
(1)
@, 3 8
(1)

5 Scores 12 min.
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BINOMIAL THEOREM




32

CO: Application of Binomeal Theorem.
Qn. 20

(1) In Pascal’s triangle 7™ row can be represented as 1, 7, 21, 35, 35, 21, 7, 1.
Write the 8" row of the Pascals triangle.

(2)  Write the term which do not contain x in the expansion of
53
R S
2 X

0] a0V (SWI0UISlHnd 7-00 1O QA

1,7,21,35,35,21,7,1

@RYWIT3 8-00 DOD® QUG af)a0)?

8
(i) (§+§j o ailleal® 0)alOIG3 X 9U3HA|SIOM alB3o af)9I®)d>?
Score : 3 Time : 5 Minutes
Scoring Key
Scoring Indicators Score Time
()1, 8, 28, 56, 70, 56, 28, 8, 1 1
4 4

.. X 2
i 8C,| — — 1
o s3] (2

= 70 1

Total 3 5

CO: Application of Binomial Theorem

On. 21
(i) Evaluate (1.1)*
(ii) Which is larger (1.1) **°° or 100

0] (1.1)* o ailel $:06mM)e»?
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(i) (1.1) °° @ryesmo 100 @ryesemo Qeno?
Scoring Key
Scoring Indicators Score Time
0  (L)*=(1+03" 1
1+0.4+ § 0.0)+ 4 0.00% 0.00 1
1.4641 1
i) (L)°%=(1+ 09" 1

1+1000; ( 0.3+ 1000,( 0)f+ 10@3( %+ Positiveterms

1+100+ Positive terms
101>100

o =

Total 10 min.
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SEQUENCES
AND
SERIES
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CO cConcept of A.P. n'" term of A.P. Sum of n terms of AP.
Qn. 22 Text Item :

Using match stick we can form the above patterns. Observing the pattern answer the
following:-

0] How many matchstick would be required for the next pattern.

(i) How many matchstick required to form the 12™ and 78" pattern.

(i) If there are 14 patterns what is total area included by all triangles. (Each
stick is of length 1Unit).
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[ Hint : Area of an equilateral triangle of side ‘a’ unit is

®NalS1eoMN B8 DalcWIUila] MAYBE MYHBG3 HHOEMYAN aldGQeNd MIBIHH0. 2 l0EQEN3
(VoRV]2] @OOYW)BS G2l0BYEBBUBHE DTMOO MMVM)dH?

(1) @RSYOM aloGQEMIM af)(@ ®16a|SlEOMNBHUd GaleMo?
(i) 12-000GAMW)o 78-00 AGAMW)o alocQem MWBaileeod cal  laloyam

HMNNBBIOS )60 BHEM)d»?

0] @ed 14 al06¢Qem Mdanlafls) ~ af)BlE3 ag)Llo aloeQemleno &Sl
AROHWBS (MEHMEBSR)OS ATV IAENEBBYOS @)d> HO6MYdH?
(80) ®™asleemilond mIse 60} VMG ARV af)S}Ee)H)

2

VYaIM : 'd’ A2OW B0) MORIR@IEHIeMaEilo allmi®1demo \/§4a )
Answer Key Score Time
Mm 9 1 2
(ii) t,=3+(12-1)2=25

{a=3, d=2}

t,=3+(78-1)2=157 2 4
(i)  Area: ﬁ,zﬁ,a£3 .........

4 4 4
814:§(1+ 2+...+ 14 2 5
= 105@
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CO: A.P. nth term of A.P. sum of A.P. Mathematical Induction

Qn. 23
Text ltem:

A Child is making a pattern as given in the figure using building blocks.

0] Find the no. of block used to make n™ pattern.
(i) If there are 81 blocks how many patterns can be made?
(i) If a child made n patterns then how many block he had used.

eniladwleas GeNINHe) 38 DalcWOUTla] B80) &S] MIBAA 20  1BlH)IN al0GQ
6M)HUB 2 Nl@OMIGE DAVIBIHH)aM).

(1) N-00 20O a12¢Qem MIBAALHIM af)(@ GERIOHE GAleMo.

(i) @R6B 81 GENIOBNHUB DalEWIWla] af)(@ aldGQEM © 08§

(i) 80} )51 DOMOOBIENSS N'aldEQeM)dud MIdMAf) af)ErT3 CRYOH DalCWIUTla)
GENIOBNBHBIOS 6RO )@ ?

Scoring Key Score Time M.P
M1,3,57...
tn =2n-1 1 9

(i) S :g [2a+(n-1)d] 2
L] g1=n?
D n=9
1
(i) n? 1 1
5 10
CO: Concept of geometric progression — its n term and sum of first ‘n’ terms.

Qn. 24 Consider the sequence 3, g—j ...........

(1) Isita G.P? Why?
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(i) What is the 10™ term of the sequence.

(i)  How many terms are required in the above sequence to get a sum %9?
3 3 v
3 EZ ........... af)aD VI1BHIBAV al@lN6MIHe)HH?
0] OO 80) Hl.all. GYEEMI? af)MOBHO ?

(i) 0® qufle@aVIOag 10-00 alBo aF®?
3069
(i) 2@ al060m ALIBIVBAVIO af)(@ alB6EBUDY &)SIWOTT 512 &15)0?

Scoring Key

Score : 5 Time : 11 Minutes

Scoring Indicators Score Time

So the given sequence is a G.P.

9

. 9 1 3

i) ajp=ar=3| = | =— 4
(if) a0 (2] c1o

N

1 _, 3069 1

Total : 5 11
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CO: Equations of straight lines

Qn. 25
A straight line passes through the point P (4,1) and makes an angle of 135° with the
positive direction of X-Axis.

(1) Find the equation of the line.

(i) If this line meets the line y = 4x at Q. Find co-ordinates of Q

P (4,1) agyam enilm)allenes £:Sm)ealddam 60) ¢oal X @oaHOmIng Galoavlgl
al cowaneol 135° ¢s06m © 009N,

() CORLIW)OS TVAQUIBJ0 B61N)d>?
(i) (@@ GO Y = 4X ag)adD 26Q00) GoeIe® Q ag)am enila3)ail@d eemauleen)d:

@IeeMH1E3 Q Qlload MIBEZU0BEBBUD 06N ?

Scoring Indicators Score Time
(1) X+y=5 2
(i) Substituting and solving 2 4

Q (1,4

CO: Points of intersection of lines, equation of lines, section formulae.

Qn. 26
Consider the triangle with sides
2x-y-1=0
Xx—-y—-1=0
Xx-2y+1=0
0] Find the vertices of the triangle.
(i) Find the centroid of the triangle.
(i)  Find the equation of the line passing through the centroid of the triangle
and parallel to the side 2x—y—-1=0
@O6PalOW)AN QAIUDEBBEBIS)E)SIW (BGH06Mo alBlN6EMBe)d::
2x-y—-1=0
Xx-y—-1=0
Xx-2y+1=0
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() (@1E206MOINOM W01BUBEBBUB & ) flSloe)?

(i) (@lesoemomlead aavamesodad (Centroid) & )aflSloen)s?

(i)  eavmesoVlwlenns &san)Galoand®o 2X —Y — 1 = 0 agam alvoomIa)

VA0 EROAN S0 H21QIAN GOIDIOS TVAAUIDL0 HO  OD)B?

Scoring Key
Scoring Indicators Score Time
0] Solving pair wise, vertices 3
0,-1), (1,1 and (3, 2)

4 2
i —,— 1
(if) ( : 3}
4
(i) =§,6x-3y—420 2 7

C.O Equations of straight lines, angle between two lines.

Qn. 27
Consider the following straight lines

y
4 A yA
(2.0
) a " X ) (-3.0) o x
\/
(1) v 2) v
y y

(0,2) 45°

A
v
X

A
@)
—~
w
A/O
v
X
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(1) Find the equations of above straight line.
(i) Find the angle between the lines (3) and (4)

(1) 2)SI03 OBH0S)OMIBE9)aN COELGB)HS TVAAUIBL68BUT af)PI@)d:?

(i) (3), (4) coaIsBESSVIOR! GHeM &  JailSlen)s?

Scoring Key

Scoring Indicators Score Time

)

1) y=2
2) x=-3
3) 2x+3y=6 4
4) y =X

tan =5 1 5
g =tan™(5)

CO : Shortest distance between two lines.

Qn. 28
A person is standing at the junction where two straight paths crosses. Paths are
represented by equations.

2x-3y+11=0 and3x+4y-9=0

0] Find the co-ordinates of the point where he stands.
(i) He wants to go to the path represented by 6x - 7y + 8 = 0 in shortest way.
Find the distance he has to travel.

(i)  Find the equation of his shortest path.

0 ~ eMABcoaIVIeN88 ald®dUd aldMal0o eIIMMWIENMM RoUJaHMIG3 300U3
M@3H6) oM.  QAIFlHOS MINPHAHIS)OIIBIHHNAN MVAAIIH§68BUE DalEWIWla] AV)aila]l
ajlelenam).

2x-3y+11=0
3X+4y-9=0
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() @8 Ml@dee)an enilmyallond MlBe3wdE0 &e  OM)d?

(i) 6X - 7y + 8 = 0 ag)am LR J0 DalEWIWa] AV)afloflafldlenam alo@mlcelss)
aBQQI}o B)060I B)OMMICE GPWOUBHE TVEMIGIEHNEMo.  @OWIU TVERIBICHE

)06 B3)00 5  OMICAI?
2x—-3y+11=0
3x+4y-9=0

6x-7y+8 =0

(i)  @EPWIWB qVEMIGla B0 ()00 aF® TVAAIG: 0 DaltWOUila] aV)afla{lendo?

Scoring Keys

Scoring Indicators Score Time
(i) Solving and finding point as (-1,3) 2
(i) Shortest distance - 19 2
85

(i) ~ 7x+6y+C=0 passes through (-1,3)
O7x+6y—11=0 2

Total 6 12
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CO: Parabola
Qn. 29

Consider the parabola x*=12y
(1) Find the endpoints of latus rectum LL'.
(i) Find the area of the triangle LL’0
(i)  Find the angle subtended at O by LL’

x2=12y af)aN alPOGENIIS alGlW6MIHe)d:?
() LL" agyam 2109 e08:s0m1ed @owenil@)enud &  allSlen)d?
(i) LL'O agam (@1es:0emamlog alla@1@6mo £:06m)d»?

(i)  LL agyam coeloaiemawo D agyam enil@)all@d © 089} ¢e:0em

af)( W6 ?
Scoring Indicators MP  Score Time
i L(63L(-63 1

(ii) |:%X1(y2 _Y3)+ X, (Y3_Y1)+X3 (yl_yz)}

=18 Sq. units Recalls 2
3 1
ii Slope of OL'=— ==
(iii) p 5 3
Slope ofOL = % S
1,1
Tan B = 21 2_1 =4
1+ x— 3
2 2
Applies 2
CO .Ellipse
Qn. 30

Consider the figure given below AB is a uniform rod and P(x, y) be a point on the
rod such that AP=6 Cm and PB=9 CM. Also PQLICAO
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(1) From APQB find Cos 6 and from AARP find Sin@
(i) Find a relation between x and y by eliminating 6

(i)  Name the conic section along which P moves.

@969 ©3HIS)OMIBHNM all@o aldlnemlen)d. AB 80) @emleando OO @RYsM.
P(X,y) @p coowlad 988 80) enilm)ale. Ap =6Cm 9o PB = 9cm 9o @en.

() APQB ®1@3 mlanyo Cos 8 @jo AARP @3 mliamyo SinB @)o &>06m)d»?

(i) 0 o ogeilalemg (eliminate) 621000 ~ X 9o Y 9o @odilenss
MNITWO He  OOYhH?

(i) P ago cs0emles]ensHswosn) queicles)amno)?

Scoring Indicators Score Time
() Coso=2sing=2 2
9 6

(i) cof@+sifo= 2

X2, y2_

81 36
(iii) Ellipse 1

Total 5 (8)

CO Circles
Qn. 31

(1) Find the point of intersection of the lines 3x + 2y =11 and 2x + 3y = 4
(i)  Find the equation of the circles whose centre is (2,-3) and which passes

through the intersection of above two lines in (i).

(1) 3x+2y=11
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2x+3y=4 mal 0 60alNHe8 T)allaflen)am). @Al alodlaldo
MWl aN).  Mil3) af)PyONS> ?

(i)  caod aqv)ailafla) GOIGUW aldMaloo elEMAlENMM enila3)all@d &Sl &san)
GalOH)AN®)0(2, -3) af)aM 6NilB) EH(BMIlMB)AN0 BRHW B0) AUCMOBIHM AV
QD0 af)P})Hh?

Scoring Key
Scoring Indicators Score Time
(i) Solving x=5, y=2 1
(ii) Let C=(2,-3) & A=(5,2) 1
OCAO =radius
=10 1

[ Equation of the Circle
(x-2)2+(y+3)?=(V10)"

x2+y2—4x+ 6y+3=0

[

Total 5 10 min.




a7

INTRODUCTION TO THREE

DIMENSIONAL GEOMETRY
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CO. Introduction to three dimensional geometry co-ordinates of a point in a plane.

Qn. 32
Consider the points A (1, 2, 3),B (-1, -2,-1),C (2, 3,2)and D (4, 7, 6)

0] Find AB and BC
(i) Show that ABCD is a parallelogram

(i) Is it arectangle? Explain

A(1,23),B(1,-2,-1),C(2,3,2)and D (4, 7, 6) ag)am1 enilB}eouB aldlwem]

B0 ?
M AB, BC a1 &0emyd»?
(i) ABCD &0) muaomaldo af)am) o@sS10]e)s?
(iii) ABCD &0) a1®)02066mM0? af)anO0 ?
Scoring Key
Scoring Indicators Score Time
. _ 2 2 2
i) AB—\/(—l—l) +(-2-2°+(-+ 3 2 4
=6
BC=/(2+1)2+(3+ 22+ ( 2+ 32
= /43
iy AB=CD=6 2 3
BC = DA =./43
LI ABCD is a parallelogram
i)  AC=+/3,BD =155 2 3

Diagonals are not equal so
ABCD is not a rectangle. (6) (20)
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CO: Introduction to three dimensional geometry — co-ordinates of a point in

a plane.

Qn. 33

Consider the points P(3,2,-4), Q (5,4,-6)and R(9,8,-10

0] Find PQ, QR and PR and hence show that P, Q & R are collinear.

(i) Find the ratio in which Q divides PR.

P(3,2,—4), Q (5,4,—6)and R(9,8,— 1Q ag)M nilB)HeUB alB1NEMIHO)d»?

0] PQ, QR, PR mal :0em)d? om)alcwouila] P, Q, R mal os081mlod

a)MM) OBV H6) 52

(i) PR a3 Q a1emailenamo oG@ @eowdsniTwaslensm af)amy &  Jalls]

D) ?

Scoring Key

Scoring Indicators Scores

PQ= |(5-37 +(4- 9% +(-6--4’

1
=\12=2/3
QR=V4%+42+42=4.3 }
1

PR = V62 + 62+ 62=6+/3

PQ + QR = PR Therefore P, Q & R are collinearl

(i) If Q divides P R in the ratio K : 1, then 1\

Co-ordinates of Q is (9k+3’ &+ 2’—10(+—Aj
k+1 k+1 K+1

9k + 3

k+1
1

=5=4k=2

K==
2

Ratio = %:1 =1:2

I~

(5)

Time

(9)
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LIMITS AND DERIVATIVES




CO : Limits
Qn. 34

Jy-1

Evaluate:- (1) lim ~——
y-1y-1
+ —
2) lim X1
X-0 X

ailel &:06mM)d»?

Jy-1

1 [im Y——
(1) "y
X-0 X

Scoring Key

Scoring Indicators

1

1

CO: Limits

Qn. 35

If f(x)= mx®+n, x<0

nx+m, 0<x<1

nx+m, x>1

For what integers m and n does both lim f(x) and lim f(x) exist.
X-0

f(x) = mx2+n, x<0
nx+m, 0<x<1

nx>+m, x>1

51

Score Time

1
1
2 4 Minutes

X-1
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m, N o)’ Moali»BOS a@e®eldo aileidss  [Im f(x) lim f(X) ageavlg eaig)o?
X-0 X-1

Scoring Key

Scoring Indicators Score Time

For lim f(x) exist when m=n 2
Xx-0

lim f(x) exist for any integral 2
X-1

value of m and n
4 10

CO. Derivatives of functions

Qn. 36
Match the following functions with their derivative S
. . 1 1
I Sin x Cos x -
U 2 \/; 2X \/;
(i) 1-Cos x Cos 2x
2
Giy 2 +4 Sin x
V) x+-=  ax
Jx
1 N 1
2.Jx  2x4/x
G210)0alS] Gal@H)d::
1

. . 1
i Sin x Cos x -
() 2JIx  2xJx

(i) 1-Cos x Cos 2x

2
iy 2 +4 Sin x

(v)  Jx +% 4x
X

1
+
2& ZX&



Scoring Key

Scoring Indicators

0] Cos 2x
(i) Sin x
@ii)  4x

1

v L -
2.x  2x4/x

Scores
1
1
1

1
(4)

53

(6)



54

MATHEMATICAL
REASONING



55

CO : validity of statements.

Qn. 37
Consider the statement If x, Y [l Z are such that x and y are odd, then xy is odd.
(This is of the form if p then q).

0] Write the component statements p and g of the above statement.
(i) Find the negation of g.
(i) Hence show that the given statement is false.

x, Y UZ x,y sal BQ TLoAILMHBOG3 XY B0) BQ MLoaly GRHWIGIENe af)aM CTRIOHAJ
alolmemlema? (oo if p then g agam canoalelosny)
0] MBS (AT ®0ila) cIRIeaMlO &emioemad cqugenadd 'p', '
QI af)9)®)d>?
(i) J 60 OMENAU af)9}@)d»?

(i) @O 9aICWIWI2] MHSIGE alOMWIBIENMM CTVIOHAF HEDOQMNI0 HOSIV] BB ?

Scoring Key
Scoring Indicators Scores Time
) p:x,yUzsuchthatxandy 2 4
are odd.
g: Xy is odd
i) ~Q: Xy is even 1 2

iii) This is possible only if either
X or yis even
= p is not true
L~qg=~p 2 5
Total ) 11lmin .

CO: Implication of statements.

Qn. 38
Combine the statements using “if and only if”.

p: If arectangle is a square, then all its four sides are equal.

g: If all four sides of rectangle are equal, thus the rectangle is a square.
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21)QIOS OBI5)OMBlenMM cqugeaad)a:ud "if and only if" caidow cwodlailes)s:

p: If arectangle is a square, then all its four sides are equal.

g: If all four sides of rectangle are equal, thus the rectangle is a square.

Scoring Key
Scoring Indicators Score Time
Arectangle is a square 2 4

if and only if all its four
sides are equal.
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CO : Mean deviation about median

Qn. 39
In an English recitation competition conducted in a Sub district Yuvajanotsavam, 12

participants secured the following scores out of 20:
13,17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17
() Find the median store
(i)  Find the mean deviation about the median.
80) auenileld AUREMITITVAIODIGE Do@leH alBYaI000VAMIT3 12 Gal@He 20 @3

1510 MVEHHI0)HUB :

13, 17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

(i) 2wl M5eHHod &  JalilSlee)d?

(i) 218 wlalewaum 2 1WIVM 9ale@OWla] &  )allSlee)d:?

Scoring Indicators Score Time
() Median =13.5 1
. _ > |x; —Median|
(i) MD (Median) = ' 2
n
=2.33 (3) (5)

CO : Mean and Standard deviation.
Qn. 40

The mean and standard deviation of 100 observations were calculated as 40 and 5.1
respectively by Anamika who took by mistake 50 instead of 40 for one observation.

(i) Find the correct mean
(i) Calculate the correct Standard Deviation.

@Mt af)aM B,)5] 100 BENITVBEAUUM)BHB)OS ATm)o, ROMBEA Wlallewaum)o
BEMBNIBHWEa|0UB 40, 5.1 af)MVIEBOHMIEN HISIT). alCHHU B0) BENITVACAIH 40
M)ald00 50 af)ANS)OMIEM BN EHIBH V).

() owodon a1m@ (Mmean) &oem)d:?

(i)  owodmn quomed) AlaleaUd &h6M)d:?
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Scoring Key

Scoring Indicators Score

(i)

(ii)

Incorrect sum of observations
= 4000

The correct sum of observation
=4000-50+40=3990

L] Correct mean X :@:39.9
100

Incorrect inz = 162601

Correct inz =162601-2500+1600=16,1701

_ 161701 2
[ Correct S.D :_\/ 100 (399

=25 =5

N

(4)

(8)
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PROBABILITY
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CO : Probability

Qn. 41
Fill in the blanks in the following table:-

P(A) P(B) P(A n B) P(A L B)
. 1 1 1
0] 5 < I
(i) 035 ... 0.25 0.6
(i) 0.5 035 . 0.7

alSld al)B@OIWOBE)d::

P(A) P(B) P(A n B) P(A LI B)
. 1 1 1
[ = = —
U 3 5 15
@) 03 0.25 0.6
(i) 0.5 03 0.7
Scoring Key
Scoring Indicators Scores Time
) 7
I — 1
(i) T
(i) 0.5 1
(i) 0.15 1

(3) (6)

CO: Probability

Qn. 42
A Committee of two persons is selected from two men and two women.

() How many ways this can be done.

(i)  What is the probability that the committee will have : no man
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2 alj0)aHMO0)0, 2 M@ 1HB)o DUWBHAS)M &0 MAIGIVIG MlMmo @ ) Galoo ®lo
SEI S HH) M),

() DO af)® ®OCWIT GIOEEONS)ENI0?

(i)  anE)HDIG GBYO)o DUIHA|SOTD 60) GGl GEOCTINS)EN)INTIMBS
clatosnienileflgl ag)aoy?

Scoring Key

Scoring Indicators Score Time
(i) 4Co=p (1)

.. 2Co 1

i —s =— 2

(i) 4C, 6 @

3) (5)



