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( Foundation in Mathematics—I )

1. () Re 7Ry qbr Sz fan o 1
- Give an example of null set.
(b) P v~ P3 3ol 4 o, 3’ P b1 ofe 1

Write the truth value of \1\3 v ~ P, where P
is a statement.
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(2)

T x2 -3x+2 =07 TR T B 1.

Write the solution set of the equation

) x2 -3x+2=0.

(@)

(e

]

@

W[EHA={1-2 3} 9F B=¢. (5@ AUB
g w11 '

Let A={1,23} and B=¢. Then find
AUB,.

W A={abcd) W® B={f bd g},
@ A-B R 3111

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

TRAEY Herel Ol 23 |

Write the truth table for cénjugnction.

R o o1 e A W BT I oew @
Au(Bn C)=(AuB)Nn(AUC).

For any sets A and B, show that

- AUBNC)=(AUB)N(AUC).

26P/270

" §R_T/Or

(RSN @, M AUB=ANB, 5B A=B.
Showﬂqat, if AUB=ANB, then A =B,

~ { Continued )

2. (a)

(b)

(c)
(d)
(e)
\
26P/270

(38)

S TR @Ol T I @ Ry ot 1
Every relation is a function. Write True
or False. ‘
@ ¥ A={q, b ¢} UF B ={4, 5). AT N
B (& T'T [ I3 I ;TR 1
Let A={a b ¢} and B ={4, 5}. Find the
number of relations from A to B.
9Bl TR SfcHay g s | 1
Define domain of a function.
f) w=F @3 Www Bdfs o,
Fl) =x2 +1. 2
If f(x)=x2 +1, then find the values of
fi=1) and f(2).
T ORI W WA W W
R={x x+5):x€{0,1,2,3,4,5)}). WA
wiftewa SF <R e | 3
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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(9)

h)

(4)

¥ f()=2-3x, x€R, x>0 R
Sforea | !

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

B %RT /Or
WA fl)=x> AF g =2x flgi)
Adfa
Let f(x) = x? and g(x) = 2x. Find f(g(x))..

F f() =|x|, x€ RI Tficsa o +4R¥A
Sforear |

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

§%<1 /Or
(SN @ f:R > R, f(x)=3xT 7€ A=R_%
B! GLIF A RTE T |

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

CRST @ R={{x, y:x~y <O W{e =37}

8 RYR RS ZS Bl Aqgen A |

26P/270

Show that R={(x, y):x~y is an integer}

is an equivalence relation in the sét of
integers Z.

( Continued )

3. (a)

®)

(c)

26P/270

(5)
w5t /Or

f:N->Y ¥a9 K oo o ee
fl)=4x+3 TS Y={ye N:y=4x+3
R xe N}. ogeql @ f R
afScem fRfy 111

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. )

'd

1

%(c)amﬁ‘fﬂw, T ¢ b £7F |

Find -dd—x(c), where cis a constant.

jdxamﬁm

Write the value of j dx.

. ax+b
lim
x-0 ¢cx +

3 = @A 101

Evaluate lim ax+ b.
x-0cx+d
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(6)

(d) %(sinx+cosx)3 T+ g 911

R 4

Find —d-‘(éin X +cosx).
- ode .

fe) T RAfy = (R e «ibt) :

- -'Evaluate (any one) :

() lim D%
x-0 bx-

(i) lim 23X
X-S>T TN —X

(N o 31 I (=Fee 05 &M TE AWE!
TR RRT P ][ M2

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

@ j12x2 dx3 WA el =0
+X

2x

dx.
1+x2

Evaluate I

26P/270

( Continued )

4.

5.

\ 26P/270

()

) -
e 39 (R e ) 5x2=10
Solve (any two) : - -~ -
dy _e*-e’”*
(dx eTte™
(i) (x-ydy-(x+ydx=0

dy

i) x L +2y=x* 7
(iw)) Y ,

. d%y dy ..
__—5__.-|-6 =0
i) 2 -52+6y

%=-4ny e AR ReW S
e afew y(o) =1 | 5

Find the particular solution of the differential
equation g-xy- = -4xy2 giveri that y(0) =1.

%71 /Or

-’y=x2 W, y=x, x=0 IF x=3 TR KR

o CFaR I g 11

Find the area of the region bounded by the
curvey=x2, y=x,x=0and x=3.
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( Additional 20 marks for 2023 batch )
6. (@ fv& g ot el 2
Write the truth table for biconditional.
(b) GFH R S A 1

Define one-one function.

R 2’5 IR YR TS 9F Q R RIA
=TS, 3@ R-Q & T3? 1

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

©

[d MP¥AA={,23},B={ab}. AxBITH

Refy 3911 2
Let A ={1 2 3}, B={q b}. Find AxB.

fe) %(sinxcosx)? W= fRdfa 31 3

Evaluate —d—(sin xcosx).
dx

() YsT @ O SRFANT For SR | 3

Show that every differentiable function
is continuous. ' \

26P/270 ( Continued )

\

(9)

(9) [xsec? x* dx3 T Pfy T 3

Evaluate f xsec? x? dx.

() R 0 (R e o) 5
Solve (any one) : |

. d 2 7
(l) —ﬁ:.l-‘—_!/__
dx 1+x?

o d?
(i) ﬁ—3%+2y=0

26P/270 ( Turn Over)
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Paper : GECMTH-1B ' (©) *R-SRY A RA SR CIIHCH! 7% ?
( History of Mathematics | Which of the following is true about
. o word-numeral: system?
1. 7% Rescor = 1 (R e =) - 1x6=6 |

(i) < TS BT R RS B TS

Choose the correct opﬁon (any sin : g oG T W
) o | In this system, a suitable word is
fa) IR ARRT TER IR TR @A A/ . introduced against a number
RO a7 ARfee? : ,
_ . . _ (i) ¢ IS SR G HE X0 I
Which ancient Indian text is known for Rcdi
its early mention of Mathematics? o
B . In this system, we write the
(i) ™4/ The Ramayana number and word together
(i) SeRS/The Mahabharata . (i) IO A SST T T
(i) %/The Vedas The system is not a part of ancient
India

(iv) QT3 / Arthashastra A
(iv) 8°RT IS T/
(b) wfsE-17 W & WA “n 72 fgee e - None of the above
E?
: (d)ﬁ:ﬁwm«ﬁmﬁsm,ﬁm@ﬁm
According to Aryabhata-I, what numeral TS I T W2
term represents ten million? .
. . ' What is true about Euclid’s proofs, as
() fo/Koti ‘ described in the text?

(i) >Ra/Sahasra (i) COSEE FRYIS A BIF C-HE

(i) °XS/Prayuta @[S 37 R s R

- o . Ny - - al
. \ They relied heavily on numeric
(i) o/Sata \ calculations and measurements

26P/270 ( Continued ) "26P/270 ( Turn Over )




( 12 )

(i) oSEF  PA'REEE (syllogism)/
TRRR R A sm we
SR P& 7T IR

They used natural language and
propositional logic rather than
syllogisms )

(i) e s v Rem e wEge
T A

They included detailed discussions
of mathematical philosophy

(iv) SRS o N AR FoTF
e 3% 3R v tftm

They were based on empirical data
and experimental results

fe) 1% P, WHS Elementsy a4
Rerrem 1 S R wifker 2

According to the text, what was the
main purpose of Book I of Euclid’s
Elements?

(i) TRIR T 47T I
To introduce the theory of numbers

(i) RN T AN TR RfFew

|

To lay the groundwork for proving

the Pythagorean theorem '
26P/270 ( Continued )
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(13)

(i) R @R Wit e o Remm
w -

To classify different types of
geometric figures

(iu)ﬁ-wﬁi-ﬂr@?mmm@aﬂﬁf%
M A g

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

AR el Wity SO Ao, I9 I
ST SYR ASTF AN CART T2

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

() = ES
The Harappan Civilization
(i) ¢afz Frerel
The Vedic Civilization
(i) T ren
The Mauryan Empire
(iv) B8Y I
The Gupta Dynasty

{ Turn Over )
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2 e P R @ RfvR Tee i -

(14 )

T IR Rote oRee B Sy
Wmmm@?@aw%ww
e wafie. tfRme

What significant mathematical concept

" was. introduced in India-by the Seventh

century and transmitted to China and

the Islamic world?

i) fcaifes wom
Trigonometric functions
(i) e R T TN-F0 1T

Decimal place value system
including zero

(i) o o A
Cube root calculation
(iv) Az AN

Algebraic equations

Answer any three of the following questions :

(a)

26P/270

@ftF o a1 SRl TREeReR s 72
ey Rert oe 4RI Rec s 4 1
[H Rert @oe fRe wF G2 SHeEe
ey & R e a0 IR 2

( Continued )

8x3=24 -

(b)

(c)

(d)

3. R 2 R e fofbrm See fm :

(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?

ﬁﬁww@mﬂﬂ-wﬁ]fsﬁ
Rac 39 901

Describe the role and development of
the zero symbol- in ancient Indian
mathematics.

% [RerE

1

aﬁﬁﬁ'@w,ﬂaﬁaﬁﬁu

On a given straight line describe
a square.

THed SPR GRT W @R
BIIT TS I 40 1

Explain the algorithm of linear
congruence according to Brahmagupta
with example.

Answer any three of the following questions :

(a)

26P/270

At SRes RIfe TH-Tw IR TR
wYR ARRRAT @eme gefs IRMEF,
g’ Goce Remg F411

( Turn Over )
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" Analyze with

(16 )

example, how the
place-value system developed in‘ancient

- ‘India influenced the representation of
* large numbers. ’

(b)

(d)

26P/270

2 3 R @ fage @b e =7 Beow
T IR @D X fApEOE TSR o
R @R R e SBrote wred |

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.

sl @ M 9B IR Aok I
o =9, corm ARE 01 99T oS 4
AR T 4w 7 AN TR TR
FTS A ]|

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. '

b1 Sine (5o i <13 Racs o 41 1

Explain about the construction method
for a sine table.

( Continued )

\

\

(e)

(17 )

BIICH! I 90

Explain the stanza :

EERUCGECRR R GR R E LS
951 QI BT T MRS, F PR AL o
¥4 1 1 T3 FEORF gnomon-3 O @
TR OR R o1 IR0 3R = |

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.
(0% T 7T IR wfohR® 20 757 )

(-Additional 20 marks for 2023 batch )

4. O PR Teq i :

Answer the following questions :

(]

26P/270

MY &S, - 1000 IWDT wFes ¥ I
forr =2

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

( Turn Over )



- (18 ) | - )

(19)
(b)) VFE Elementss 35 134 RorR IW
| IR | % T SR9E P | 1  ax@r/or
‘E;,uf:tlid'l’:uElements is a work in 13 books. R R ARz ool ST AT -
rite True or False. e ‘ ) OEy mﬁqwﬁmavﬁ].wj 6
f) b sy W m—w R Fym o i Describe the historical significance of
R ? 1 the Hindu numeral system and its

adoption by various civilizations.

I'd

. (9 ﬂﬁﬁﬁﬁﬂ?‘ -3 I Ry F01 5

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

@ T . ! 3 . Calculate the value of =, accordlng to
Explain decimal place value system. ~ Archimedes. _ -t
(e) =fifSFerg o 1 _ o[/ /Or
(@-1? =a? +b? -2ab 3 THFCY ARVIR S B AR o

Prove by geometric algebra . Al

| (@-b2 =a? +b2 -2ab State and prove Euclid’s version of
! ' : Pythagorean theorem. -

' (N R em wwaf® oF @R MER e[ )

R wigwm s Rema w1 Roe o * kok
TR AT A SRS Tafde (A
SRz ariRfRe 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?
26P/270 : ( Continued )
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