Total Pa}gcszd A25DIB3 1__2

B.C.A. (Semester-I) (NEP) Examination, 2025-26
MATHEMATICS
Elementary Calculus
( Bridge Course-B )
Time Allowed : Three Hours
Maximum Marks : 70

Note : Section'A’ is compulsory containing 10 objective type questions of 10 marks and 5 short answer type questions,
carrying 4 marks for each, total of 20 marks. Section B’ containing 8 descriptive type questions, two from each
unit with 50% internal choice, carrying 10 marks for each, total of 40 marks.
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Note:

SECTION-A / @&¢-H

Answer the following objective questions : [10x1=10]
Frfaa aegies Sl & Ik A
@ The subject of indeterminate analysis (first degree) is designed in Indian Mathematics by the term

FFiea R (e Raf) @ g s R F 9= § T ™ 2
(i) Every convergent real sequence is a Cauchy Sequence. [True/False]

TR SRy A g T PR o & Bl [ /3]
(i)  D'Alembert's ratio test fails if :

R-arae STgurd TRl e A :

Uy . Ung ; _ :

@ Hogtle Hmpcte mUeste st
(iv)  InLagrange's mean value theorem f(x) is differentiable in the interval.

T B AFAE TG & fx) ooveernnn T | I 8
)  D"(ax+b)" =m(m-1)(m-2)..... (m—n+1)(ax+b)"—m a",n<m. [True/False] /[Hcd /3T8d)
(vij  Expand of sinx by Maclaurin's theorem s :

YT TAY | sinx N FER 2

(a) l+x+x2+ (b 1 x+x2 +x3+ 5+ d X 3+ '

a —t.. —-X+t—-... — e —F s s e
(vii)  The radius of curvature of the point (S,\V)of cycloid S =4asiny is

T S=4asiny b &g (S,y) W & B ... ulfl
(vii)  Singular pointsare of two types : (i) Point of inflexion (ii) Multiple points . [True/False]

et farg & s & 8 & ¢ (i) A it R (i) g R [Fe /37]

A25DIB31_2 (1) [P.T.O.]



ro

Note :

x dx xdx
(ix) I(T+x) —('1+ Y V2 is _ .[(1 +x)l/? (' R 7)“‘2' A ... 2
®) I(: x (1 —x? )3 2 dx = 1?6 [True/False) (5% /7
Answer the following questions : (Short Answer Type Questions). [5%4=20]
P ot & o AR ¢ (et w3 )
0] Discuss the work of Bhaskaracharya with special reference of Lilavati.
et 3 Rdw wd A qremwErd 3 a0 o a6 A

(i) Show that sin?x is continuous for all finite values of x.

fors i B x 3 @t R 7= 3 Rie sin’x dad 3

(ii) State and prove that Taylor's theorem.

& T @ R ok Rrs B

) 2
(tv)  Prove that the radius of curvature at any point (r, 9) of the cardioid r =a ( 1-cos 9) is 5\/ 2ar |

R 9 B g 1= a(1-cos0) & Bl g (1,0) e - ar At
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a n 2
v Ifl= J.O (a2 —Xz) dx andn >0, then show that I, = %In_l .
na?
R 1, = j(a —-X ) dx G?f'{n>0 9 Il R I, —_+I‘In—l-
2n
SECTION-B / §vs-§
Attempt any one question from each unit. (Long Answer Type Questions) [4x10=40]
% 58 € BE Th U & A0 (Sefemrla )
Unit-I / $HR-1
22 2242 242, 62

Find the following series is convergent or divergent 1+3—2+ 2.5 + 2.5, 72 ..... ,X>0,

7 Hifvrg B Frafafed ot oftmrd & o oward ¥ 7 3‘252+325272

Prove that : Continuity is a necessary condition but not sufficient condition for the existence of'a finite derivative.

fore: i 6 o5 it oraeet @ RBrem @R & Rie wiae o omaves R 2, g & vl oiwe @
2

Unit-I1 / §rg-11

If y = tan"'x, then prove that (1 + )(2)yn+2 +2(n+1)xy,,; +n(n+1)y, =0 andalso find (¥,)0.

4R y = tan"'x, 79 R Fif1T (l+x2)ymz+2(n+l)xym, +n(n+l)y, =0 ¥ & & T (y,)0.
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Verify Rolle's theorem for the function f (x ) =log X b in the interval [a,b].

+a
(a+b
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e f(x)=log * b
M[a,blﬁ (x) ‘Og(a%)x B Pt 0 wr w1 e A

Unit-T11 / gré-1i1

Find‘he asymptotes of the following curve (x’ };)()) 4X2)”6x1 ‘ijyqug O + Iy -1=0
el 7 B O TR T B (- )| '+ Sy 3y -2 o #3wy-1=0

Trace the cuve r=a(l+cos0).

W r:a(1+COSG) H w Eﬁﬁm

Unit-V / G-IV
/4

pualuate |, Jtan© do.
s B j * Jtan8 d0.

. ; I“j_

Find the value ot | S

< d0

j F AN T4 BT

0 cosoc+cosB

----x—---
(3) [P.T.0.]
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