Total No, of Printed Pagen-—-8

1 SEM FYUGP MINMTH 1

2024

( December )

MATHEMATICS
( Minor )

Paper : MINMTH 1
( Diffexential Calculus )

Full Marks : 60 (80 for 2023 Batch)
Time : 2 hours (3 hours for 2023 Batch)

The figures in the margin indicate full marks
for the questions

1. (@) R 9GO Fom f T S [a, b|S Fved
AT o1 PR = 2 1
When is a function f said to be
continuous in a closed interval [a, b]?

(b) Ritcger o= B, IR lim f (A S@(ES
qE IF fl@I WA= 1

Write the type of discontinuity, if
lim f(x) exists but not equal to f (a).

xX—a
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(c)

(d)

(e)

2. (a)

(b)

P25/47S

(2)

€ 93 ke g IR, YA A

2 2
lim = » SN AR e
x—)af(x) 2a37'S f(x) = porre y X
Using (g, §) definition, show thgt
2

li ~ Xl
Jm f(g=2a, where fix)=——_
X #a.
T+ R <1 -
Evaluate :

; -1

lim X

x—-1+/x -1

F(X)=|x—1| FFTOR x =1 RS SRFAGHON
[T 41 |

Examine the differentiability of the
function f(x)=|x—-1|at x=1.

{1/ Or
I y =sin® x, =@ y, Afa 3401
If y=sin3 x, then find y,.

BIE Y =cos3x, (33 yn?‘iﬂﬁﬁ'r I
If y = cos3x, then write the value of y,, -

W u=2:+%.Y o= M a= M an

x' = z ox dy
<9
Ifu=£+£+y, then ﬁndéganda—u.
Xy = ox dy
( Continued )




(©)

(@)

P25/47S

(3)

1

sin ™
ﬁy:ﬁ’ mCﬁw@

_ﬁ, then show that
1—-x

A=x*)Ypy2 ~@Cn+3) xy, 41 ~(n+1)3y, =0

231/ Or

(o3 TS
WMu=tan™| X TY_| corg emia 1 @
SR L )
(3 +43)
\SEX Y )
Ju Ju

X—+Y— =sin2u
ox dy

il =itanhe

, then prove that

Bl 5o NG T AT S SAAATICOT
=1 = o <4 4

State and prove Euler’s theorem on
homogeneous function of two variables.

%37/ Or
It u = e, 3 H49T TN A
If u=e’¥?, then prove that

3u

S +x2y?z2)e™¥*
0xoydz o 5 Z
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3. (a)

(b)

(c)

(@)

P25/475

543 )

%1:1 F) TR (x,, yy) R ST AT
|

Write the equation of normal to the
curve y = f(x) at the point (X1, Y1)

y=x>+1 3¢9 (3, 4) Rye =R A
Sfenea |

Find the slope of the tangent to the
curve y=x? +1 at the point (3, 4).

Y(x —2)(x—3) — x+7 =0 IFOR x-57FS (K
1 R =y FIRNea Bfere |

Find the equation of the tangent to
the curve y(x—2)(x-3)-x+7 =0 at the
point where it meets x-axis.

=<1/ Or
R e R 3@l "7 @[T IF e |

Find the curve whose curvature at any
point on it is zero.

oo 1 I TSN A <97 :

Find the asymptotes of the following
curve :

x3 —2x2y+xy2 e -xy+2=0
W21/ Or

y=x> -3x+3 W ¥ SR 91, F
T 5 [y, ST s [ fore <1 |
Draw the graph of the equation
y= oY Fraet 3, and identify local extreme
points and inflection points.

1
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4. (a)

(b)

(©)

@)

(b)

(c)
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(5)

Y? =4ax T3 Ao FAFAq o |

Write the parametric equation of

y? =4ax.

T fa-fRm sicwnfie a4 |
Define double point of a curve.

Ced AN ANFATOR IERIE SR AT
41 ¥ oo fofEs v -

Find the Cartesian equation of the
following polar equation and identify
the graph :

r?2 =4rcos6

ToR I [ I QB o Sigeesy 2447

Trace any one of the following curves :
(i) r=1-cos®

(i) y=x>-12x-16

N SepAmco! o1l |
Write the statement of mean value
theorem.

1,1 SEIES f() = ——

2—x
QR Tofemg AfSos 41 | .
Verify Rolle’s theorem for the function

(= L 5 in the interval [-1, 1].
— X

TEE  ToEims () - fl@) =(—a) f7(9)
a<c<b, cd I+ Ay <41, IM

f=x2%+2x-1,a=0, b=1

Foiqq A
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(7))
(d) STR R @ KR = ey 94 : 2x2=4
Find the value of any two of the

following :

L X — Sl
(l) Iim __H
x—0 x3

Ty 1-sinx
(@) lim ————
x—>-’2—‘ 1 +cos2x

(if) lim (sin x)?t2*
x—0

( Additional 20 marks for 2023 Batch )

7. (@) IWFeA
7x—-3, xs1

f(x)={kxz A
R e I = A 23 A SRS =, (963

kI Y= Ry <41 |
If the function

7x-3, x<1

is continuous for all x € R, then find the
value of k.

(b) XxITCCTF y = S;nxawm%ﬁeml 4
Xt 1

. o, 1 sin x
Find the derivative of y = w.r.t. x.

x“ +1
(©) M y=e™coshbx, @y, ITA @M1 4
If y=e™ coshx, then find Yy, -




(8)

(d) Wﬁmwwm 5x2=10
Answer any two of the following :
() r=a(l-cos6) rafuzea A @ fam
(r, 6)5 IFSH Py Ay F41 |
Find the radius of curvature at
any point (r, 6) of the cardioid
r=a(l -cos6).

(@) M y=e" %, corg Prfibem TA
o 3R e &

=1
If y=e®® * then using Leibnitz’s
theorem show that

1

C=x?)Yp 2 —@R+1) XYy 1 —(n? +1)yp =0

(i) RN A y=mx+c 95 IFI FANT *H_
ACATH GB1 G2 @ | (S8 w3 &l

@ lim L=m, 35 Ry (x, Y IFER

X—oo X

ST =M1e SQfFe o1 77 |

Let y=mx+c be an asymptote
corresponding to an infinite branch
of a curve. Then show that

lim ¥ = m, where (x, y) is a point on
XC=IOONSN;

the infinite branch of the curve.

* % %k

P25—4000/475 1 SEM FYUGP MINMTH1



Bagie . o TTERTTT T

(6)

In the mean value theorem

fB)-fl@=®-a)f’(), a<c<b
find the value of ¢, if

TleiI=c2 T2 =1t a=.0, b=1
(d) e*3F x3 9r° ol GFfRay e R F911 3

Expand e* in power of x by Maclaurin’s
series.

6. (a) CGTRI AT NN Mg ST O “AAEq
PO for47 | . 1
Write the remainder after n terms of
Taylor’s series in Lagrange’s form.

() f(x) TN x=a RY© W 9 T 5§
oRfie BECHT for | 1
Write the necessary condition for a
function f(x) to have local extreme value

at x=a.
© fix,y=x3+y3-3x-12y+20 Fo{
STCHI S SN T e 541 | 4

Find the maximum and minimum
values of the function

flx, Y=x3+y3 -3x-12y+20

%241/ Or

T T IRR IR sinxF xJ JpFe
SN e [ES 41 |

Using Maclaurin’s theorem, expand
sin x in an infinite series in powers of x.
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