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The figures in the margin indicate full marks
for the questions
Paper : GECMTH-1A

( Foundation in Mathematics—I )

1. (a) Re <2fer 9b Tumsa | 1

-

Give an example of null set.

() P v~ P3 ool I f&g1, 3% P @bl Of& | 1

Write the truth value of P v ~ P, where P
is a statement.
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(d)

(e)

9)
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(2)

DP9t x2 —3x+2 =07 [N SO o |

Write the solution set of the equation
x2 -3x+2=0.

W A={,23 WF B=¢. (5@ AUB
e 911

Let A={1,2 3} and B=¢ Then find
AU B.

I A={a bcd WF B={f bd g},
co@ A-B g 3911

IfA={a b ¢ d and B={f,bd, g}, then
find A-B.

NEGH] Sore| wiferd! & |

Write the truth table for cdnju.nction.

R @A 751 ke A WIF B A3 (e @
AUBNC)=(AUB)N (AU C).

For any sets A and B, show that
AuBnNnC)=(AuB)n(Au C).

%41 / Or

(iYea @, I AUB=ANB, (58 A=B.
Show that, if AUB =An B, then A =B.

( Continued )

2. (a)

(b)

(c)

(d)

(e)

26P/270

(3)

SFCEl TR GO T | o1 ¥ fwy feran

Every relation is a function. Write True
or False.

491 3’ A={a, b ¢} ¥ B={4,5}. AT N
B & 29 7[5 T R 10

Let A={a b ¢} and B ={4, 5}. Find the
number of relations from A to B.

bl wod SfrcEEd SR ford |

Define domain of a function.

f-) w® fE@I W= A s, W
f(x)=x2+1.

If f()c)=x2 +1, then find the values of
f(-1) and f(2).

9% RY OR®  GeWE Wi
R={x x+5):x€{0, 1,2, 3, 4, 5). EXIE|
wificwe o AR Sfered |

Determine the domain and range
of the relation R, define
R={x x+5):x€ {0, 1,2 3, 4, 5}}.
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(9)

(0
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(4)

T f(x)=2-3x, x€R, x>03 R
et |

Find the range of the
f(x)=2-3x, xe R, x>0.

function

{1 /Or
@ A f=x> WF gl =2x. f(g(x)
Refg 411
Let f(x) = x2 and g(x) = 2x. Find f(g(x)).

T f(x) = |x|, x€ RI =fuceq oF ARPR
Tferaan |

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

241 /Or

(S @ f:R - R, f(x) =3xT 7@ &%
91 AT HE AL FoA |

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

(ST @ R={(x y:x-y 9O e N3
G TRIF A6 ZS bl e FAHS |
Show that R ={(x, y):x -y is an integer}
is an equivalence relation in the set of
integers Z.

( Continued )

(b)

(c)

26P/270

(S)

%<1 /Or

f:N->Y Fa@ & <l fr sme
fl)=4x+3 T9 Y={ye N:y=4x+3
g xe N}. e @ f eAfScens |
#ff e ey a1

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)wwﬁcfzxw,n*@caﬁm'

Find de—(c), where c is a constant.

jdxiwﬁm

Write the value of .[ dx.

. ax+b
lim
x>0 cx+d

3 I fadfy w4

Evaluate lim ... A 2

x—0 cx+d'
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(d)

(e)

(9)
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(6)

;J—c(sinx+cosx)'< & ey F40 1 2

Find —Ci(sin X +COS X).
dx

T« By 301 (R @ @) - 3

Evaluate (any one) :

n  aeu SIERAX
(i) lim
x—0 bx

. 1. COSX
(ii) lim .
x->T T—X

@1 353 TP (=FeS 0-5 (= =W A |
R oRRT IHEe =9 =2 3

The radius of a circle is increasing at
the rate 0-5 cm/s. What is the rate of
increase of its circumference?

[ 2X _ gx W s 300 3
1+x
Evaluate J' o dx.
1+ %0
( Continued )

4. sEuE ¥4 (R e o) -

26P/270

(7)

Solve (any two) :
dy _e”-e”
dx e*+e™*

(i)
(i) (x-y dy-(x+ydx=0

(iii) x%xy- +2y=x*

d?’y .dy
(iv) —=-5-=+6y=0
dx? dx

dY . 4xy? wages FNSIOR Ko™ T

dx
wfoea cufdm y(0) = 1.

Find the particular solution of the differential

equation (jy = -4xy2 given that y(0) = 1.

ax
<7 /Or

y=x2 @, y=x, x=0 9F x=3 @4z =i
ap) cwaa d1fe [efw
Find the area of the region bounded by the

curvey=x2,y=x,x=0and x =3,

5x2=10
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(8) (9)

( 2039 T4 Prm e I3 IfeR@ 20 791 ) (9) J'xsecz x2 dx3 T9 g T 3

( Additional 20 marks for 2023 batch ) Evaluate [ xsec? x?2 dx.
6. (o) TAvSe ool Iferl fora | 2
() w4 (R @ @) $

Write the truth table for biconditional.
Solve (any one) :

(b) QI TR @ A | 1

(i glg_l+y2
Define one-one function. l dx 14 x2

( RZA I YR 7S ® Q AR RIN i) %y _adY 00
#=2f®, =@ R-Q & 232 1 dx® dx

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

(d @2 A={,23}, B={aq b}. AXBITA
fefa 111 2

Let A={L 2 3}, B={a b}. Find AXB.
(e) gx—(sinxcosx)? I &g 411 3

Evaluate L3 (sin xcos x).
dx

() ST @ AOF TIFANT T S0 |

W

Show that every differentiable function
is continuous.
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1. iPs Read I 79 (R @ =) -

(10)

Paper : GECMTH-1B

( History of Mathematics )

Choose the correct option (any six) :

(@) sffey AT TEYT @ OAR (LA LA

(b)

26P/270

sRoN 7 “fRfve ?

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

(i) IR/ The Ramayana

(i) 2SS/ The Mahabharata

(iiij) %/ The Vedas

(iv) SLTE/ Arthashastra
wfsE-1 o & s A w2 Fgee afeffis
IER?

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

(i) @I /Koti
(i) 37®%/Sahasra
(iii) &YS/Prayuta

(iv) *'S/Sata

( Continued )

1x6=6

(c)

(d)

26P/270

(11)

-SR] TGO A SR (DT T 2

Which of the following is true about
word-numeral system?
(i) <2 IRTS b1 RIW ReRite Wbl TS
@ ATST ¥ W
In this system, a suitable word is
introduced against a number
(i) 3 TS S R SF A LCFAC!
fercdt

In this system, we write the
number and word together

(ifi) AR AN TSI T T

The system is not a part of ancient
India

(iv) €94 qo18 T

None of the above

Wofpee dna R & o, R @ RR[&
oIore e 9 A ?

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

(i) COETECE TS S A€ (&Y -1
eos 7 AR fAde sRfes

They relied heavily on numerical
calculations and measurements
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(12 )

(i) o Pa'feEmsw (syllogism)/
TRPA RS Apfes @1 TF
SBRAEE & IJARR TR
They used natural language and
propositional logic rather than
syllogisms

(iii) TS s wiaR Rm S SeYe
1 A

They included detailed discussions
of mathematical philosophy

(iv) TSR o3 SF AT FeFer
eoe e IR w1 2=

They were based on empirical data
and experimental results

(e) % P, THCA ElementsI AW
o 351 Toen [ e ?

According to the text, what was the
main purpose of Book I of Euclid’s
Elements?
(i) RIR TG 2ATE A
To introduce the theory of numbers
fii) “IRATTRATE Toorg 291 391 fofewem
Eall

To lay the groundwork for proving
the Pythagorean theorem

26P/270 ( Continued )

(13 )

(iii) Rfer @m wifte B @ R
w0

To classify different types of
geometric figures

(iv) fa- % f-Tiee @ AW AR =&
om0

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

@ ez Wiy SRen Yerel, IW AR
afafos oo oor® A9 CR I/ ?

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

(i) = Syl
The Harappan Civilization
(i) tafes STSrel
The Vedic Civilization
(iti) M TSy
The Mauryan Empire
(iv) B8Y I
The Gupta Dynasty
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(14 )

(g) AT PR oot sros B SE@ey

MAET 1T 26 Ca2fRewt wre Ty = TEwf
feats skafie ozfeer 2

What significant mathematical concept
was introduced in India by the Seventh

century and transmitted to China and
the Islamic world?

(i) Tacefifes wom
Trigonometric functions
(@) *FcE 4R T TH-3o0 37"

Decimal place value
including zero

system

(iii) I FRARREE
Cube root calculation
(iv) FwafaST FRega

Algebraic equations

2. oo PR R e bR Tew fin 8x3=24

Answer any three of the following questions :

(@) ftS 39 1 AR TR SAHLeCE By
et Rert o oo Re e w41 |
WA P @@ Re o @@ R
siTet & & 11 Figle =1 iz 2 4+4

26P/270 ( Continued )

(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?

(b) A sReE sHftee 0 o= "ﬁaﬂ\z e Rere
ey 3efar 1
Describe the role and development of
the zero symbol in ancient Indian
mathematics.

(c) b AR siaeicasre, Iof GO I 1 |

On a given straight line describe
A square.

() amay PR RS R e R
Byeaed TS U0 A
[xplain the algorithm of
congruence according to Brahmagupta
with example.

linear

A, weq oz Rl i foRBR Tew frn -

Answer any three of the following questions :

10%x3=30

(@) ol cRee ReFe T@-y@ VaEE 2
e Afdffdy  eemer gefls  sfafeE,
Gwizadd e fRcmd #41)

26P/270
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(b)

(c)

(@

26P/270

(16 )

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

example,

RofRe @R R @A GBraL? ©Ied |

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.

orgedl @ T O I Tfere® T
ﬁmﬂ,mﬂﬁ@ﬁ?@#@aﬁ?emw
AT T 4GS ¥ AASOR (BT A
F5rS S 2|

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.

451 Sine (3 T “af Raca T 41 |

Explain about the construction method
for a sine table.

( Continued )

(e)

(17)

®IFCo! T -

Explain the stanza -

wmi’aﬁ@ﬁwwwaﬁ
aﬁﬁmmwm,é@ﬁmwﬁw
0 oy o TR gnomon—?tﬁ'ﬂ‘!ﬁ@q
asﬁto-ﬁi\zzwasﬁmgﬁﬂu

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.

(2029034 AR AR AR 20 T )

{ Additional 20 marks for 2023 batch )

4. e e e i

Answer the following questions :

(@ RO smfes, 1000 SRYIH TATFOO & @

26P/270

fora =2 1
In the numeral system, what is the
Sanskrit term for 10007
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(b)

(©)

(d)

(e)

26P/270

(18 )

WHCI Elementss TP 133 [ForR Iw
IR | WE & TG 674 |

Euclid’s Elements is a work in 13 books.
Write True or False.

ol SRet wifie TN-Te IEe e o
R ?

How many symbols are there in ancient
India’s decimal place value system?

wifRS FH-o0 IFCH! I 341 |

Explain decimal place value system.

wffeFer g 91
(@-b? =a? +b% -2ab

Prove by geometric algebra
(@-b? =a? +b% -2ab

R R wefe e QR MR oo
R e zer Roma a1 Resn
TAMTR GFAP A SRSt Tafee @A
wf{zar Q@IERe 2

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?

( Continued )

(@)

26P—3000/270

(19)

&[T /Or

By s e afvufe wen e Ry
Sereid WS aue P41 [y aofq w41 |

Describe the historical significance of
the Hindu numeral system and its
adoption by various civilizations.

(PR e, n-3 9 Ry 111

Calculate the value of m, according to
Archimedes.

=<1 / Or

Wt «ffaram Toamm B B e
P41 |

State and prove Euclid’s version of
Pythagorean theorem.

* Aok
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