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EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF SCIENCE (NEP)(FIRST YEAR)
(FIRST SEMESTER)
MAJOR — 2 — MH-MJ-102 MATHEMATICS PAPER - I
THEORY (CALCULUS-1) — LEVEL 2

[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
(NEP)(FIRST YEAR)(FIRST SEMESTER)

b. Name of the Subject : MAJOR - 2 — MH-MJ-102
MATHEMATICS PAPER - Il THEORY (CALCULUS-I) -

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

5.Follow usual symbols.

Q.1  Answer any FIVE from the following questions. 5
1) ¥y =%x x>0 clAdl y; .
If y = X/x, x > 0 then find y-.

2) Adei UNY HE (A8 f(x) = |x|;x € [-1, 1] HIS EI, US 2 dHIRL
Grie] AHelel 53,
Does Roll's theorem applicable for the given function
f(x) = |x|; x € [—1, 1] ? Justify your answer.

3) dseil dsdl Al dsdl (Rl calul A1)
Define Curvature and radius of curvature of the curve.

4) fonM sin® 2x dx il [(SHd ).

Find the value of fon/4 sin* 2x dx
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5) ALd A dsy = eX;x > 0 EHRUL Gled vidyw 8.
Prove that the curve y = eX; x > 0 is always concave upwards.

6) (Bud 2. [ = dx

Evaluate : dx

1 x5
fo Vi—xZ
Q.2  Attemptany TWO. (211 d &) 10

1) %y = sin(ax + b),a,b,x € R &l dl Al(d 5 5
Vp = a”sin(ax+b+n—n)
n 2 .
If y = sin(ax + b),a,b,x € R then prove that
V, = a”sin (ax +b+ nz—n)

2) %\ y = acos(logx) + bsin(logx)El dl AL[e4d 5 5
xzyn+2 + (Zn + 1)x:Vn+1 + (nz + 1)yn = 0.

If y = acos(logx) + bsin(logx) then prove that
xzyn+2 + 2y + Dxypyq + (n* + Dy, = 0.

3) ¥ =" x - Uy, 2l

x—1)2(x+2

x2

(x=1)2(x+2)

Find y, fory =

Q.3  Attempt any TWO. 13 d ol) 10

1) ([A8Y e* € (a,a + h) HL2 dlALeell U]l GUALIL 53] <6
Aaidl dell d Gurell wididly, x > 0, HI2 0 < 2log 2 < 1.
Obtain '8’ for the function e* € (a,a + h) using Lagrange's theorem

x—1

<1

X

e

and hence show that forx > 0, 0 < ilog

2) (d8d y = 2x3 — 15x% + 36x + 1; x € R UL ¥{d2Ud Hi aud ([qdy
ua gl ([Ady oo B?

In which interval the function y = 2x3 — 15x% + 36x + 1; x € R does
increase and decrease?
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xn—l

+ L ebx olj p<p<1.

3) el e =14x+o 4+ 4y
2! 3! (n—-1)! n!

Showthate®* =1+ x + i + aad + 4 il + xZ gox ,Where
2! 3! (n—1)! n!
0<fo<1.
Q.4  Attempt any TWO. (211 d 4))
1) y = ds =il visid Wiis] 24l
. 2x—-3
Find the asymptotes of the curve y = —ars

%2

2) dsdl Ulgld-(ofg ol culuul MU del AL[Hd A5y = 1)y

h
dsdl URqld (cigetl dMefl (SHd x = +h .
Define point of inflexion and prove that the values of the co-ordinates of

x2

points of inflexion for the curve y = %{(W) isx =+h.

3) [tan"xdx;n € N < @g51R81 3~ Nondl Al dell Guel]

[tan* x dx <l [54d QL4
Obtain the reduction formula of [ tan™ x dx;n € N and hence evaluate
[ tan* x dx .
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