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B. A. / B. Sc. (Sem. III)
Examination, December, 2024

MATHEMATICS
Paper - MAT301

MATHEMATICS-3

Time Allowed : Three Hours

Max. Marks : 70

This question paper contains two
sections as under :
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SECTION - A " - X Max. Marks 20
This section will have 10 questions, having 02 questions

form cach unit. Answer in about 20 words. All questions
will have cqual marks. (2x10-20)

9 @E ¥ g% 3@1¢ & 02 @9 997 dd g A 10
vsd FIMI 9dE Y 997 & IAT FIHT 20 srat & £
g Tt & ofd gw &1 2-10 20)

SECTION - B W - 7 Max. Marks 50
This section will have 10 questions, having 02 questions
from cach unit. one question to be attempted from each
unit. Words limit approximately 400 words. Questions

may have sub divisions. All questions will have equal
marks. (5 =10-30)

ge @ve 1) 9Tl & B (Yd® sHIE § 02 9sq). fAmw
gedd @18 & Sidltes wgd W @ 01 99T &1 IaT I
EVTT I T T 400 91&g gfq w7 &1 9991 & Iufawry
gl q&d &1 @t wsAt & oie g E1 510 50
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(iv)
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(vii)

KJ-2905]

SECTION - A
guE -

Define Archimedean ordered field.
anfhiEa st &= aftaifya @ifrg)
Write the statement of Bolzano-
Weierstrass theorem.
EIGERNE CAC I Lo i B DE BT e
Write the statement of Role’s mean value
theorem.
T & 9N WA & HYA g
What is Maclaurine’s series?
Hpara gt fpg @ed ¥
Write the Bernoulli’s equation.
T gl Y s &7
Write necessary and sufficient conditions
for a differential equation of first order
and first degree Mdx+ Ndy=0 to be
exact.
WIH B U YU9 O B Sahed g
Mdx+ Ndy=0 & 999 §9&07 8 &
HEES U g od frfaa)
Write necessary and sufficient conditions
for integrability of single differential
equation Pdx+ Qdy + Rdz=0.

ToT Pdx + Qdy + Rdz =0 Ea|
TREEA & o maves ud wata g
fafaa)
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(viii) Write an example of Linear Differential
Equations with constant coefficients..
AT TS G WeF ada aST H
U& Iereor fofaa)

(ix) Define Dynamic Friction.
e T & gfonfye Fif

(x) Wrtie the Cartesian. Equation of the
catenary.

e Hfeadl & i ghe g |

SECTION-B
%R -9

UNIT -1
s — |1

Prove. between two different real numbers there
lie on infinite number of rational numbers.

fe-el 2 Rr=1 arafas deel % 9w s oy
e faaam g & - R ;i

OR / s

The intersection of a finite collection of open
sets is an open set. Prove it.

forga ayeaal @1 yds it wefs fraior @
faga g #ar ¥ fae @ifwg)
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UNIT-1I

ECIERE | |

To test the continuity at x; =2 of a function
f(x)=x>+1, find a value of & for a given
€>0. In particular, find a value of 8 when

€= }o.

g =2 WwE f(x)=x2+1 & wiag &
Wi & g RU g0 €>0 & forw & &1 o= s
Hﬁﬁtq%ﬁw:mE=%gé,?ﬁ5ﬂqasmﬂ
qaRul

OR / 39qa
Prove that the function

f{x):|xu~l|+ 2|xh2|+3|x—3];xe R is
continuous but not differentiable at x=1,2,3

fog @t 6 was

S =lx=1+2]x-2|+3|x-3;xe R fargai
x=1,2,3 W dad &, UG Hawdg T8 T
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UNIT - 111
e - 111

Solve:

& Gifwu:

[1+e'rr“]¢x+ex-" [1-(%]]@-:0

OR / 3

Examine the following equation for singular
solution and extraneous loci. if any.

P+ yP+ad =0

P wdier & fafes &at vd amr oy af
B al s difr)

x°p? +.1r3_1uP+a3 =0

UNIT -1V
= - IV

Solve :
&el a?rth:
(D42 (-1} = e

OR / 3991
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Solve : ;
Two rough particles connected by a light string

— ¢ rest on an inclined plane. If their weights and
corresponding coefficients of friction are

2 ) ’ d i .
d”y x‘—fy——(l—-cotx)y=ex sinx . wy,wy and py,p, respectively, show that

re cot greatest inclination of the plane for equilibrium
IS:
w1 | #ROS HaH2
UNIT -V wtw )
s — V A giat B9 famsr wR e e HEel
Wy, wy QT Wy 1o [ qEA T 9 ﬂ%ﬂ

firdY TUaw aX grrEen § € a fas sifae 6
gqUae @l Afaead geE B

6 The moments of a given system of coplaner
forces about three points (2, 0), (0, 2) and i -l[”l“’l +“2“’2}
(2, 2) in their plane are 3, 4 and 10 units Wy +Uh

respectively. Find the magnitude of the resultant
force and prove that it acts along the line
6x+7y=6.

frdr fiT @ gHaEe 99 fre & fagat (2, 0),
(0,2) 30T (2,2) % @mE mgel HAen: 3, 4 3 10
e &1 afmd 5w @1 gfmr s @ifig et
fag @it 6 98 @ 6x+7y=6 & afaw
feransie %1

OR / 3=
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