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Tutor Marked Assignment
P 3P : 20
Max. Marks : 20

fowoll: | wof war e ¥ vl wa & T 3maRa 37 Ui UA & A g T ¥

Note: All questions are compulsory. The marks allotted for each question are indicated
against each question.

2. 3R gRedent & UUH g8 & MY U 30T A1, ATHID HEAT, TS g Bl A HR
fawa fored|
Write your name, enrolment number, Al name, and subject at the top of the first page
of the answer sheet.

L eafefEd # @ 5 e ua & 3@ §fST) 2
Answer any one of the following questions.

(A)  3oRE TEd-calleh AZUT BT BRI B dTel DRITRT DY Teh BIRIRATAT H 50 HGhI T Th HIHg TP
It & HT1Y P HIAT &1 $S Heeh ST0SIN T (FHTU 1) BT YANT & &, ST S Aol I
S5 @ U Bl drel W1 (FHTad M) &l U197 & &1 28 Hgeh ST0S3N I, 20 HAgeh Halls &l
SIS @ UTE @l arel W7 Bl 3R 8 FAGH aldl T T STANT e 9T Yoot Iarat o forw ot B

() HHTIA b 3R A Hhcled-YuTell BN SUINT P U hdel Hslls H S5 § i@ @
arel T T SUANT el aTel Hgehl D FHg Pl fAwiud Hifaiv|

(i) 37 PRIR FHAE & &l & fav wh a0 3M@ aarsr 3R I8 g diow &
fehctel Fgeh & oY 370N W1 &1 3UANT A & 3R F & HAslle & 515 § urF & arel
3T (T3 — 1 W)

In a workshop of artisans practising Ajrakh hand block printing, a group of 50 artisan printers
works with natural dyes. Some printers specialize in Indigo dye (Set I), while others use
Madder root dye (Set M). 28 printers use Indigo, 20 printers use Madder root, and 8 printers
use both dyes to produce deep purple patterns.

(i) Using the notation for the difference of sets, represent the group of printers who use only
Madder root dye.

(ii) Draw a Venn diagram to represent this artisan community and calculate the number of
printers who use neither Indigo nor Madder root dye. (See Lesson — 1)

(B) e et fFafda 9 & NIOS & $-gederad “DEEP” W 3ucey ffoiee s1eaae ameal &t
Uodl &1 e il Uorfa) &Y GHST & [T I8 T Bold &b & F 31UT Uod-3{h ASST IR
e,

x>+ 4

x2

f&) =

STl x 37CUTA § & GRT DEEP $-JEAdhlerd R o9V 91T Gl dhr HEAT 20T ¢
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(A)

(i) ST et 2 g 3reaaa HIAT §, A9 USA-31d AT DI |

(i) 3UFH x & AT & fIT Felel &I 3T TAST (TS — 2 ¢)

AlT: TANSIHITH $-YEddery ‘G (DEEP)” W 3uerey f3fSieer Ruator gawat & sradiea
%@https://digitallibrary.nios.ac.in/ & ATIHA § FHIA fRaT ST Fehell B

A learner regularly visits the NIOS e-Library “DEEP” to read digital study materials. To
understand their reading progress, the learner models a reading score using the function
x%2+4

x2

fGo) =
where x represents the number of hours the learner spends studying on the DEEP e-Library
during a learning session.

(i)  Find the reading score when the learner studies for 2 hours.
(ii)) Draw the graph of the function for suitable values of x. (See Lesson — 2)

Note: For exploring the digital resources available in the NIOS e-Library “DEEP”, access
may be made through https://digitallibrary.nios.ac.in/

fRArafaf@a & & fFe v o 1 3 §f 2
Answer any one of the following questions.

ﬁﬁﬁﬁﬁﬁ?ﬁmaﬂmrgand Plane)Wﬂ’fﬁ?&ﬁ@UW%l CIF*’TDF%E_,;UEF
afFay aar & AEla a=ar §, Ser afast 3187 aredias 3187 3R SR 3187 dreufas
38T & gATAT &

(i) &gt A 3R B grr fA%a afFay geasi & ggare & i)

()  Ife I wfFas dead e fgard @fieor & o § o 39 a@fFas aqEl aren
feara weaor a Hifsw

(iii) 3 g1 ARFAN FEA3N & ST T GO @S a1 &2 58 @IY & OO ugH
IR g AT (15 - 8,9 &W)
The following diagram shows two points plotted on the Argand Plane. Each point represents a

complex number, with the horizontal axis representing the real axis and the vertical axis
representing the imaginary axis.
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(1) Identify the complex numbers represented by the points A and B.

(i) If these complex numbers are the roots of a quadratic equation. Find the quadratic
equation whose roots are the complex numbers obtained above.

(iii) What relationship do you observe between the two complex numbers? State the
mathematical term used to describe this relationship. (See Lesson — 8,9)

(B) ZfAe 013t 3 FEareAs Yot & 3eaTd & SR $o <ot AHTsIar & Jde o7 fE@nd 2

TISd n(n? — 1) & NAT, STET N TF WIhd TEAT & IOTAT AWHA & g (Principle of
Mathematical Induction) T 3UINIT I Y RghfFrhIgcdad n(n? — 1) G ind w3
3 R ¥ (Urs — 10 &)
While working with numerical patterns in everyday calculations, certain expressions show
interesting divisibility properties.

Consider the expression:

nn?—-1)

where n is a natural number.
Using the Principle of Mathematical Induction, prove that
nn?-1)

is divisible by 3 for all n € N. (See Lesson — 10)
3. feafof@a & ¥ it va uy @1 3R dfSw| 2

Answer any one of the following questions.

(A) gt A #Aal W ST agd § suAThd f6E! dIEe & @TST S 8, O GaaT agd dol &
el Tohcll | TATI: TE TelTe &1 ATl & [oh YA AT T AT & AT fham S
1few 3R 38 TUE §U § YATOIT TdTAT ST, FA6 Aol § el U g A YT H Febell &
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W gig A T & ¥ e & for G Rufa wm far e
Teh TIRIel HISAT UIee Y Ul 8¢ # 100 IR AR g@R 8¢ # 150 IR @1 a12m| I €T &t gfig

TOIR A0 (G.P.) & AR &, d—

() @ P AN T WA U r AT T

(i) ©S G H T A TEIAT AT HITAT|

(iii) &S °e P 3id T Pol T D &IAT AT HfST| (UTS — 6 W)
On social media platforms, information can spread quickly when many users share posts. It is

generally advised that unverified information be shared cautiously and clearly indicated as
unverified, as it can be misleading and cause confusion when circulated rapidly.

To understand how such a spread can grow mathematically, consider the following situation:

A social media post received 100 views in the first hour and 150 in the second. If the growth
of views follows a Geometric Progression (G.P.):

(i) Find the common ratio r of the progression of views.

(i1)) Find the number of views in the 6th hour.

(iii) Calculate the total number of views by the end of the 6th hour. (See Lesson — 6)
(B) ©en U3 AT & ATH 2.0” JETRIUUT ITHATA & AT &T oT9MT ST I§ & oTieh JITaxoT Eefor 3R ke

G Y FeTar f&AT ST Hb | Teh 3aTeT H ATt &l O Ueet & R ufehal H oo = g,

STel ndi Uk 3 n2 g&T &

(i)  8di ufth 3 gaft dr TEar A HSw|

(i) 8 ufehdl arel ZUTA & el gail &l TE&T, Yn? & FI BT SUANT dHeh, AT HITST|

(UTs — 7 34)
As part of the tree-planting campaign Ek Ped Maa Ke Naam 2.0, trees are planted to promote

environmental conservation and greener surroundings. In a garden, the trees are arranged in
rows following a mathematical pattern such that the nth row has n? trees.

(i) Find the number of trees in the 8" row.

(i1)) Calculate the total number of trees in a garden containing 8 rows using the formula for
yn? (See Lesson — 7)

4. Rfefad F A o ve uH a1 3 ST 4

Answer any one of the following questions.
(A)  <afar a1 gerer e St a3er TpTat & HeTTA 3 AROTRIT STt Bl 3RIR T TAT
ST & TR I0TATY 3T & Y ST T |
(i)  2cos 30sin26 TOTATS Pl AT P AT AT I P FI H I HITAT
(i) eafaf@a Rewfad adaf@e Rg Hifsw:

C+D C—-D
sinC—sinDchos( > )sin( > )

(UTS — 4 W)
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In the study of wave patterns such as sound or light waves, trigonometric expressions are
often simplified to make calculations easier.

(i)  Express the product 2 cos 36 sin 20 as a sum or difference of sines.

(i) Prove the following trigonometric identity:

C+D C—-D
sinC — sinD =2cos( > )sin( )

2

(See Lesson — 4)
(B)

(i) T3t b 31X ¢ & Ualul &1 3T BC W 3UANT b GRATST h

a=bcosC+ccosB

(TE TEY U8TT JI (projection formula) FHeEeTdT 1) (1)

(i) a=3m, b=4m,c=5m, Y3 arel fFd AHATHR Tt & AT cos A H1 AT AT
EAIY )

(iii) cos A & UTH AT & YR T IdATST foh BIUT A =T, GHDIOT AT 3{AH HIoT B (1)
(UTS — 5 3)

The figure shows AABC with sides a,b,c opposite to angles A, B, C, respectively.
(1) Using the projections of sides b and ¢ on the side BC, prove that (1)
a=bcosC +ccosB
(This relation is known as the projection formula)

(i) A triangular plot has sides measuring a =3 m, b =4 m, and ¢ = 5 m. Using the cosine
rule, find the value of cos A. )

(iii)) Based on the value obtained for cos A, determine whether angle A is acute, right-
angled, or obtuse. (1)

(See Lesson —5)
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5. fReafof@a & O ford v U a1 3R Sl

Answer any one of the following questions.
(A)  ve gEderera 3 Barorfafa & 7 gede 3R 3myfae deerfora i 5 gead |
() i BTt b @it gEad @ W ST, df 3 12 Qe I Aot W hdel TR &

cgafeyd frar ST aehdT &2 ()

(i) 3 GETDI H § 5 GEAh! DT Teh FHTIT Aol ¢l AT 38 S1h 3 G FepIoTiAfa & &,
dl G I fohelel UehR & AT ST Hebell £2 (2)

(U1 — 11 &)

A library contains 7 books on Trigonometry and 5 books on Modern Algebra.

(i) In how many ways can these 12 books be arranged on a shelf if all the Trigonometry
books are kept together? 2)

(i) A set of 5 books is to be selected from these books. In how many ways can the set be
chosen if it must contain exactly 3 books on Trigonometry? 2)

(See Lesson — 11)
(B) 2t gaR Fr axg3t, foee x 3R y & fawia fran = §, & Rearw 3 it oot Rffea
TASTT 3R TUTA-gadY FEATIAT 3l FoTsTl 3 ers aid ol

(i) TISR (x+y)" & YR H AT UG T, @& (1)

(i) TSR (x2+y?)® & YR W [TIR ST, 3HH1 AT Ug AT HIfAT| (1)
(iii) #AF NAT x 3R y & AT AT Tt Bl TFE A &
x=>3udy>1

g1 IR ITFATAATIHT T TG TATST 3R 37 &7 Y GATST SN &1t AT Pl HIE BT &

(2

(U1 — 9,12 <)

While arranging two types of items, represented by xand y, mathematical expressions can
help understand different combinations and space conditions.

1. Inthe expansion of (x+y)™, write the general term T}, 4. (D
2)8

2. Consider the expansion of (x?+y?)8. Find the middle term of this expansion. @8

3. Suppose the values of xand y must satisfy the conditions:

x>3andy >1

Draw the graph of these linear inequalities and show the region that satisfies both

conditions. 2)
(See Lesson -9, 12)
6. o & N uREisEnst d T FE v aREeET AR A 6

Prepare any one project as given below.

(A) =SAT-re LED doal & UJALA SHET A3t & Aregd ¥ derar fGar o @ §, e
3T Soll-gdd P ATl YTl faeheul oeh 3T S A ugd B dere &1 Y LED
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Tod FEAY Todl B Jolell & DA Osiel T o &, THAT Sl SUAT Sofl FET0T H
HETIE BT Tl

A Nfw fh fhell gorreh & arefRod &0 @ I 70 fhdl &Y & LED dod IUANT dled
T wRipar 0.9 &, STafh AT Tod STAIT B I UTRABAT 0.1 B
3P ATPR & IR R Feafaiad ol & 3O o

() IS 10 TR &1 U AEfTod FHAT AT ST, ar fgue faawor &1 3uder & I A
HTIT T h 2 OT LED Tedl BT TR A &, ST UTfAhdT T &l

(i) A AT X 3 TR HT F&IT & St LED Tod &l SEIATA I &, od 2 ERI Pl
Aefeod T § UH & dig Uh Uiaedad dfed a1 Srdar &1 X @1 uiffiedr faavor
GEIE

(ili) X @7 AT AT Hfow 3R 9@ 3 gasv 6 T 999 F LED dod &1 3UINET
P arel IRERT AT 30T T & e & g AT T 1T B

(UTs 18, 19 W)

Energy-efficient LED bulbs are promoted through initiatives such as the UJALA Scheme,
which aims to increase access to energy-saving lighting solutions. Since LED bulbs consume
less electricity than conventional bulbs, their usage contributes to energy conservation.

Suppose that in a locality, the probability that a randomly selected household uses an LED bulb
is 0.9, while the probability that it uses a conventional bulb is 0.1.

Based on the above information, answer the following questions:

(i) If a sample of 10 households is selected randomly, use the Binomial Distribution to find
the probability that exactly 2 households use LED bulbs.

(i)  Let X denote the number of households using LED bulbs when 2 households are selected
randomly one after another with replacement. Construct the probability distribution of X.

(iii)) Find the mean (expected value) of X and interpret what this value represents in terms of
the expected number of households using LED bulbs in such selections.

(See Lesson — 18,19)
(B) 2 forare, fopama X 3R frara v, & 6 #EAT & aR1e 310l e wae 3us (fhded #) ot fr:

FHer e X forareT Y
1 45 48
2 52 50
3 50 51
4 60 49
5 48 52
6 55 50

(i) cIar framar & forw 3ia (Mean) 3R @A (Range) 10 HIifSiT]
(i) TRATT X T ATAD faTel (Standard Deviation) T HITAT|

Session 2026 — 27 (Mathematics —311) 7



(iii)  fraRoT I[UTIER (C.V.) T 3UANT b T AR Hifow & fova forarear &1 sust 31fe Fora

el (1S — 17 W)
Two farmers, Farmer X and Farmer Y, recorded their monthly crop yield (in quintals) over 6
months:
Month Farmer X Farmer Y

1 45 48

2 52 50

3 50 51

4 60 49

5 48 52

6 55 50

(1) Calculate the Mean and Range of yields for both farmers.
(i1)) Determine the Standard Deviation for Farmer X.

(i) Use the Coefficient of Variation (C.V.) to determine which farmer has more consistent
yield. (See Lesson — 17)
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