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EXAMINATION MARCH-APRIL 2024
BACHELOR OF SCIENCE (FIRST SEMESTER) (ATKT)
MAJOR - 2 MATHEMATICS PAPER - Il THEORY
LEVEL 3
CALCULUS- |

[Time: As Per Schedule] [Max. Marks:35]

Instructions: Seat No:

1. Fill up strictly the following details on your answer book
a. Name of the Examination : BACHELOR OF SCIENCE (FIRST
SEMESTER) (ATKT)

b. Name of the Subject : MAJOR - 2 MATHEMATICS PAPER - 11
THEORY LEVEL 3 CALCULUS- |

c. Subject Code No : 2303000501023001-A
2. Sketch neat and labelled diagram wherever necessary.
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory. Student’s Signature
5. Follow usual symbols.

Q.1 Answer any FIVE from the following questions. 05

1) %) xy =ae*+be* &l dl ALlMd 5 5, xy2+ 2y1 — xy = 0.
If xy =ae*+ be™ then prove that xy> + 2y; —xy = 0.

2) %\ f(x) =log x; x € [I, e] €1A dl dlAle%eil UHUsi] GUALIL 53] Al [(EHd
2ULH.

If f(x)=log x; x € [l, e] then find the value of A using Lagrange's theorem.

3) d$x = (y-1) (y-2) (y-3) ell dsdl-URg(d[0ig) QL4
Find the points of inflexion of the curve x = (y-1) (y-2) (y-3).

T
4) f6sin6 3x dx ol (5Hd QL.

0
s

Find the value of i sin® 3x dx.
0
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X2
x2+1

s ol &(do welod LS k).

5 y=

Find the horizontal asymptotes of the curve y =

x2

x2+1

1 8
6) (Sudeldl. [ - dx.
0

1
8
Evaluate: [ -—; dx.
0

Q.2 Attempt any TWO.

(1) %ly=a™ xeR,aeR* € dl AllHd 5A 5y, =m" (log a)"a™
If y=a™ xeR,a€R" then prove thaty, =m" (log a)"a™.

(2) By = emeosT &1} dl AL(Md 55
(1- x2) Ynr2— (20 +1) Xyne1— (N + M?) yn = 0.
If y = e™cos™" X then prove that
(1= x* )Yp42 - 2n + Dxyn - (0 + m?)y, = 0.

(3) y = e.cos>x.sin x €14 dll y, dodl
If y=e*.cos?.sin x then obtain yn

Q.3 Attempt any TWO.

(1) ¢lef UNY QW) dell dell GU)IL 53]a
f(x) = ¥ sinx; 0 <x <2 Hl2 L€ (0,2 x) il [SHd Ad] Nod) ¥ el
F1(A) =0l
State Rolle' theorem and using it obtain A € (0,2 =) for the function
f(x) =e* sinx; 0 <x<2zmsuchthat f'(1) =0

(2) Allcd 50 %, [0,2] vidAGH 14109 (8]
FO)=@x—12¢x) = x (x—1)3HI2 5120l ol HeasHelell YN
AU el

Prove that Cauchy's mean value theorem is not applicable for the given
functions f (x) = (x —1)%,¢(x) = x (x— 1) intheinterval [0,2]

(3) [A8Y y = -x3+ 7x2 -8x - 18; xER KU1 ¥idd Ui dtiq ([A8Y w4
tleq (dd ¢ B?

In which interval the function y = -x3+ 7x? -8x - 18; x€ R does increase and

Decrease?
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Q.4 Attempt any TWO.

(1) URdd y2=8x oli ¥dl| [cigul] 2Mlel] i dsdll (Foxil 7§ S\,
Find the points of parabola y>=8x where the radius of curvature is 73.

(2) d$ y = cosx; x € (-2, 2 1) UL vidUd Hi Ged vt ual wH: Bidyw
e 87

In which interval the curve y = cosx; x € (-2x, 2 «) is concave upwards and
downwards?

v

(3) fz cos" xdx; nEN of dg5WL Y Haid),
0

T
2

Obtain the reduction formula of fcos” xdx; néeN
0
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