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1. (a) e T b1 Tazae iy | 1

Give an example of null set.

(b) P v ~P3 5% YH fa, 'S P @b O | 1

Write the truth value of P v ~ P, where P
is a statement.
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=R x2 —3x+2 =07 T R

Write the solution set of the equation
x?-3x+2=0.

@ W A={L2 3} W* B=¢. (58 AUB
Refs 311

Let A={1,23} and B=¢. Then find
AU B.

#® A={abcd W* B={f,bdg)
o8 A-B RfE 311

lfA={a,h,c,d}andB={f,b.d,g},then
find A-B.

NS erel Oifer o |
Write the truth table for conjunction.

R @ 1 A A WF BI IR YSA A
AuBn C)=(AuB)n(AuC).

For any sets A and B, show that
Au(BhC):(AuB)n(AuC).

&q1 /Or
oryea @@, ¥ AUB=ANB, (S8 A=B.
Show that, if AuB =AnNB, then A =B.

( Continued )
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(3)

SR TR 51 FHF | 51 7 fawy forey |
Every relation is a function. Write True
or False.

R A A=(a, b c} IF B=1{4,5. AT @
B & T3 [T P 7w A foran

Let A={a b c} and B ={4, 5}. Find the

number of relations from A to B.

<O T ifecwad e fora |

Define domain of a function.

fC) w* )T TW A o, AR
f=x2+1.

If f()=x?+1, then find the values of
f=1) and f(Q2).

W RI @ G R wR
R={x x+5:x€{0,,234,5). WA

wificwa S 4 e |
Determine the domain and range
of the relation R, define
R={x x+5):x€{0,1,2 3 4,5).
( Turn Over )
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¥ f(g=2-3x, xeR, x>03 AR
fersa |

Find the range of the function
f(@)=2-3x,xeR, x>0.

%31 /Or

@A fl)=x> ¥ glx)=2x. flgx)
fady 7411

Let () = x2 and g(x) =2x. Find f(g()).

¥ f(x) =|x|, x€ R Aficeg o= R
fersar |

Find the domain and range of the
function f(x) =|x|, x€ R.

e_1 /Or

(4 @ f: R - R, f(x)=3x3 T IR
b1 IR HF SRS F |

Show that f:R—-R, defined by
f(@=3x, is a one-one and onto
function.

(qea @ R={(x y:x-y 9O e YL
Ty YA A 2 bl TG AR |
Show that R ={(x, Y):x -y is an integer}
is an equivalence relation in the set of
integers Z. :

( Continued )

3. (a)

(b)

()
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(§5)

w941 / Or

f:NoY FF %@ awd o ws
fix)=4x+3 TS Y={ye N:y=4x+3
R xe N}. s @ f e
oifcams fAdfg 341

Let f: N> Y be a function defined as
f(x)=4x+3, where Y ={ye N:y=4x+3
for some xe€ N}. Show that f is
invertible. Find the inverse.

%(c)zwﬁﬁw,n’ecmm|

Find %(c), where c is a constant.

jdxwmﬁm

Write the value of J'dx

lim ®*P 3y Ay 71
x>0 cx+d

Evaluate lim g b_

x-0 cx+d
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(6) (7)

(d) g—(sinx+cosx)?ﬂﬂﬁ‘f§ﬂi 2 4. oA 30 (R @ W) 5x2=10
dx
Solve (any two) :
Find%(sinxmosx). " d_y=e"—e"‘
dx e*+e”
() A Rds Fq (R @O @¥) : 3 (i) (x-ydy-(x+ydx=0
Evaluate (any one) : (i) x%+2y=x4
. sinax 2
) li 0 Y Y e
1] = (iv) 2 Sa+6y-0
. COSX
lim —=
(ll) X9t T —X

5. %=—4xy2 TG TNFAOR ReR W

(n < T I (Iee 05 ®RA. IR I TR @ y(0) = L. 5
LITIEE R 2 3
wm T = ) Find the particular solution of the differential
The radius of a circle is increasing at equation Z_x = —4xy? given that y(0) = 1.

the rate 0-5 cm/s. What is the rate of
increase of its circumference?

5e37 /Or
@ [2%_axs m Ble 7 3 y=x" W y=x, x=0 R x=3 @R TR
1+x w1 (w0
Evaluate J’ 1 2x 5 dx. Find the area of the region bounded by the
+x

curvey=x2,y=x,x=0andx=3.
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(2030 T AmT T WRRS 20 77) @ [xsec?x? de T i 311 3
( Additional 20 marks for 2023 batch ) Evaluate J’xsccz 2 de
6. (o) Rvs o TferR ot 2
Write the truth table for biconditional. () I F (R @ @) 5
Solve (any one) :
(b) IR FAT e 4w 1 ( 9
2
Define one-one function. (i) @ = 2—3—’2—
dc 1+x

(€ RTA I TIR TS &F Q R YA By Ldy
w2, (=8 R-Q & 237 1 W) =5- F+2y=0

If R is the set of real numbers and Q
is the set of rational numbers, then
what is R— Q?

(d WTAA={,23},B={qb. AxBITA
Ay T 2

Let A ={L 2 3}, B={q b}. Find AxB.
(e de-(sin xcosx)¥ T Ay 411 3

Evaluate 4 (sin xcos x).
dx

() OIS @ AT SRITAT Fo e | 3

Show that every differentiable function
is continuous.
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Paper : GECMTH-1B
( History of Mathematics )

1. % Rewh If # (R @ ww) : 1x6=6
Choose the correct option (any siy :

(a) MR AARF TR IQ@ BR @AW DN
AR ¥ RS

Which ancient Indian text is known for
its early mention of Mathematics?

(i) IN"T/The Ramayana
(i) YYSAS/The Mahabharata
(i) %/ The Vedas
(iv) ST/ Arthashastra
(b) SHeE-R e R W o = Fyee Ay
IA?

According to Aryabhata-I, what numeral
term represents ten million?

(i) c@fb/Koti
(i) %3/Sahasra
(i) 2YS/Prayuta
(iv) ™%/Sata

26P/270
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(11)

() "R A R SR (I 7Y 2

Which of the following is true about
word-numeral system?

(i) €% IS G IR RRAS b1 TR
w3y o7 I ]
In this system, a suitable word is

introduced against a number

(i) <% IS AR MY F KD GCFTe
o

In this system, we write the
number and word together

(it) ITECH! A SRS & T
The system is not a part of ancient
India

(iv) ST B8 T
None of the above

(d) VR R R R o, e & @
IS 6 T W2

What is true about Euclid’s proofs, as
described in the text?

(i) (OSTAE KAV W WE (&-TF
'S % “fRay Gy e

They relied heavily on numerical
calculations and measurements

( Turn Over )
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(i) oy Bafmd  (syllogism)/
TRRA RS apfe TH u#
R [ IR IR
They used natural language and
propositional logic rather than
syllogisms

(i) S AT PR Rm ST TS
7 o=

They included detailed discussions
of mathematical philosophy

(iv) SfoHReT T AF *RFEe FoFod
es Rfs +R 01 2fRA

They were based on empirical data
and experimental results

e) % PIE, FG  ElementsI AW
RrerrTa 11 Soen R e 2

According to the text, what was the
main purpose of Book I of Euclid’s
Elements?
(i) FRIA TG ok
To introduce the theory of numbers
(ii) TR Botom o1 AN fefemem
9

To lay the groundwork for proving
the Pythagorean theorem

26P/270 ( Continued ) 26P/270

(13)

(i) fsn wm sfifds Bm =@ fews
LAl

To classify different types of
geometric figures

(iv) - =% fa-vfas 748 3 FfR @
I 3

To explain the method of exhaustion
for two- and three-dimensional
objects

@F Aoz WMy SO Ferel, I AW
TR AA[ ASTT oAMT MRl IF?

Which civilization is the earliest Indian
civilization for which there is direct
evidence of mathematical practices?

(i) A3 o
The Harappan Civilization
(i) Cafe srerer
The Vedic Civilization
(iti) T e
The Mauryan Empire
(iv) B I
The Gupta Dynasty
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(14 )

(g)wwwmwﬁMen

2. oo R R @ RRbR Tet i

TR 1 oA LR wE B o AT
e e ozfed 2

What significant mathematical concept
was introduced in India by the Seventh
century and transmitted to China and
the Islamic world?

(i) ReeRfds wom
Trigonometric functions
(i) FIE R T T 9

Decimal place
including zero

(i) THF Yo A
Cube root calculation

(iv) AwAS AN

Algebraic equations

value system

Answer any three of the following questions :

(@)

26P/270

Cafte A o SRR TR S Ry
sfiea fRem w# Ao Re@ Scams=n 41|
TR M @ee e uF @ SWERRe

et & R 0 P e *ffdw 2 4+4

( Continued ) 26P/270

8x3=24

()

(c)

(d)

3. oW PR R e e Tea f

(15)

Discuss the development and scope of
Hindu mathematics from the Vedic
period to the early Renaissance period.
How did it evolve, and what branches
of mathematics were recognized during
this time?

bl SRS sfies = B g we Rerm
R 3 1)
Describe the role and development of

the zero symbol in ancient Indian
mathematics.

¢ft AR SeRers, I 9B1 36T I

On a given straight line
a square.

ey PR AR W @@ R
TR OIS [ 40
Explain the algorithm of linear

congruence according to Brahmagupta
with example.

describe

Answer any three of the following questions :

(@)

g oree Refe Ty IWER I
MYR ARy @ gefe  IffeE,
T o R #1411

( Turn Over )
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(b)

(c

(d)
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(16 )

Analyze with example, how the
place-value system developed in ancient
India influenced the representation of
large numbers.

o F4 R @I fagee @1 IS Iz Beom
I ARYF @ T APHON TR =
R @R R @I wHrets e |

Prove that in any triangle, if one of the
sides is produced, the exterior angle is
greater than either of the interior and
opposite angles.

ST @ W GO A IoRFer I
o =0, (3@ AT I YOTRT SI{S A
AR AF 39S 4F THASOE T8 TFT
TS AW T |

Show that if a straight line is cut at
random, the square on the whole is
equal to the squares on the segments
and twice the rectangle contained by
the segments.

951 Sine (GFF A9 &3 Rac mm =11

Explain about the construction method
for a sine table.

(17 )

(e) TIFCH AN ¥

Explain the stanza :

Torg ¥ XA B P T99 TS A ATS
a1 R BT FAT MRS, = PR NAFCI S
F41 | % Terg #OF gnomon -3 A B9
iR o[ I w17 A 3 =

The upright side is the distance between
the tips of the two shadows multiplied
by a shadow divided by the decrease.
That upright side multiplied by the

gnomon, divided by its shadow,
becomes the base.

(2039 TF *I 1T I IR 0 T9)
( Additional 20 marks for 2023 batch )

4. T PPEA T f -

Answer the following questions :
(@ TR TS, 1000 YO oS F I
o =2 1

In the numeral system, what is the
Sanskrit term for 1000?

( Continued 26P/270 ( Turn Over )
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(19 )
(b) WFW Elementss P 13 RForR I
5931 / Or
T | W T0% e | 1
Euclid’s Elements is a work in 13 books. fom M AREA sz zenl =@ Gfew
Write True or False. Torets 3 25 FAA R A B4 6
(c) At SRR ™fRe - IS e fos Describe the historical significance of

5 the Hindu numeral system and its
' : adoption by various civilizations.
How many symbols are there in ancient

India’s decimal place value system?

(g) TR TS, n-1 T Tl 5
@ R TR-0 I I ¥ 3 Calculate the value of m, according to
Explain decimal place value system. Archimedes.
21 / Or
(e) wWffEFSTI amT Fq - . - o
ey’ el S IR oy
@-b2 =a? +b% -2ab 3 s T
{1
Fove by gezmetx;lc alge bra State and prove Euclid’s version of
fo=H" =a +p~2ab Pythagorean theorem.

( g R S wF ARF MER SRS
R wewR aer Reme w1 Red
TR (AN AP SRS TAldS @
ez iR 2 3+3

Analyze the impact of foreign invasions
on the progress of Hindu society and
intellectual pursuits, How did the
integration of foreign elements
contribute to advancement in ancient
India?

* kk
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