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MATHEMATICS
(General)

(Calculus : Methods and Applications)
Full Marks : 80
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x10=10
Telq AR Tee a2

(a) Let f(x)=e**. Find f"(0).
flx)=€* T@ f"(0)3 7= foral

(b) State Leibnitz’s theorem:.
forfter Tty o
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(c) Verify Rolle’s Theorem for the function | (h) State Cauchy’s Mean Value Theorem.
fx)=x2, xe[2,3] IDT g SN BoisIcot vty

fx)=x xe[2 3] TA0R cras (i) What are the asymptotes parallel to
T otsl AT W e AT < | the x-axis of the curve

| (4% -a? )% -a’y® =07
(d) Evaluate (9 fefr 31 ) 3 ( 2 a2 )x2 a’y? =0 IFE x-TH
y - - =

im X , ‘ TG SR (@R & &Fe
x>0 e*
() State the degree and the order of the
() What is the value of J‘% sindx dx » following differential equation :
0
| | d’y _,
% s =52
J.o sin®x dx-3 -/ 53, ) dx .
| o SR ANFCIBR T S o &7t 8

() Using Maclaurin’s series, write down d?y

the expansion of e*. dx? =2

CHRR @Tt T IR e

TR TR e 3 RS Frar 2. Answer the following questions : 2x5=10

@ If f(x, y)=x3y+e"y2, then find ﬁ?" o ﬁ"" °

£,(0,0). (a) Find the reduction formula for

j sin" xdx .
G = x3 2
f(x,y) xy+e"y»,ctq‘(,:rq‘m Isin"xdxﬁ?{wqﬂamﬁil
£4(0,0)-3 i B
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. 3. Answer any four questions : 5x4=20
(b) Find the nth derivative of 1+ . | g
{ 1 : (a) Show that the differential equation
f ax+p Y N N T Bhveq

(2x2+4y)dx+(4x+y—1)dy =0

is exact and hence solve it.
(C) SO].VC (Wm W) o (D

2+6D+5)y=0 (2x2+4y)dx+(4x+y—1)dy=0

o ARt 3 3 e FR R
(d) Show that the following functiop (o | 5% in
T T — . ows at the rate of 5%
(b) ggggruﬁg;ﬁfgg does it take to become
1
— double ? .
f(x)={xcosx) X¢O Womaﬁsobmqﬁ@lﬁW\m
\
0 » xXx=0 11@61 7
is continuous at x=0 (x=0 ﬁ“’i@ (c) Prove that for the cardioid
o 2
) r=a(l+cosf), p/ 1s constant,
. 3 t
fe) Find the maximum ang minimum where p is the radius of curvature
values of : at any point on the curve.
=a(l+cosf) IR
AR e 7RG T Seneay ¢ o I @ r=al ﬁ?ﬂ%’ﬂmz R
P/ AMTH @Bt
1 e 3ol T p T /
f)=x+l
x &3 |
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(d) ‘ka Y=log (x+\/1+x2 ), prove by using
Leibnitz’s Theorem that :

(1+x2)
y=l°g(x+m)
TR I 2t 1
(1+x2)

Ynia + (2n+1)xyn+1 +n2yn -0

1 Frfie-3 Betsig

Ynio + (2n+1)xyn+1 +n2yn -0

(e) 1f (3f) u(x, Y)=x? tan1 ¥ _ Y tan x
x
Yy
(=), XY #0 then show that ((swEE
Crlet a),

02 2_ .2

—

Oxdy -Wyg

 E@AMo<q< b (JA) prove

b-a .
112 <o b-tanla< ba
1 + a2
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4. Answer any four questions :

10x4=40

ol ANERR Rl bifebI bel 39 3

(b)

3 (Sem-3) MAT /G 7

‘ (a) Solve any two :

5x2=10
gzt 75T AN et ¢
d?x ,dx
n 2= _3—=+2x=0
0 o 3 dt
Given that (R8I S8 @) when t =0,

dx
then (csfeq) x=0, E=2

2 d
(ii) xz%x%-%a%— 4y =x"

(i) (D*+4D+3)y=e™>
(iv) (D2-4)y=sin2x

5+5=10
(i) State and prove Euler’s Theorem

on homogeneous functions of two
variables.

WO 5o NS TS AR ST
Tl T el i |
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i) If ~sint (- 28
@ If @) 3= gin ( s JQ) (=)

then using Euler’s theorem,

Prove that ( (ere '
T SRR

0z oz 1
xs + — = e
Ox Y oy 2 tanz

(c) Evaluate any ¢y, :

ﬁmm WW mﬁ[ g

. . 1
(i) ,{’_’g (cot x )Wx)

s lirﬁ 1-cosx

(iii) J.;% log (1+tang)qg

()

J i 5+5= 10
@ Find the total length of the astroid
2 2 2

x3 +y3 =q3.

2
“’23“5 x§+y§=a§ QW‘TEW
Sferear |
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@) If f(x)=f(a+x), then prove that
[2 f()ax=n. [; flx)dx.

WM f(x)=f(a+x)@,mﬁ3ﬂq
FM A

[0 fe)dx=n. [ flx)dx

(0,0).
(i) Calculate f,(0, 0) and | Sy )
¥ Also show that fis continuous

2+4=8
(0,0); where — 2+

f:(0,0), fy(o,o)aw%ﬁemi
Cﬁ?l%mf,ﬁﬁ(o,o)-@wﬁﬁzﬂ
-y , (x,y)=(0,0)

2
S| 2 9=(0,0)

1 ion
i) Give the geometrical 1nterpre\t{r:\t11ue
“ of Lagrange’s Mean

2
Theorem.
g IO TosimR Sifafes
wfe €@t
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(9)

)

(i)

(iii)

()

(1)

. 4+4+2=10
Obtain a reduction formula for

I

cos™ xdx

f(:% cos™ xdx T TG A SEAE |
Find (®feredl) ¢

J' :A cos™ xdx
Evaluate (39 fRefr 341 ) 3

A
I cos® xdx

0

5+5=10
Find the area bounded by one arc
of the cycloid x= a(ﬂ—sinﬁ),
y=a(l-cosf) and the x-axis.

oi2pee  x =a(f-singd),
y=a(l-cos@) I G6f 754 wppiel
TI% x-OFFR WIeT! (R T Sfeedt|

Pdx .
Show that eJ * is an integrating
factor of the linear differential
equation

Y ipy=0

a1 MAT /G 10

@yl @ Re e TN
%+Py=03

o) PAx 51 SR BT |

(h) Evaluate any two : 5x2=10

ficeret gorg W B ¥4 e
(i) I; x log sin x dx

. cos xdx
i) I 3cosx +4sinx

A Jsinx dx

2 N
0 Jsinx +cosx

i) |



