3 (Sem-3) MAT
2017

MATHEMATICS
( General )

( Calculus : Methods and Applications )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following questions : . ix 10=10
woTS fim e T foan
(a) Write down the nth derivative of e™*?
e™+b3 o S Bt |

(b) Write whether the product of two
continuous functions is a continuous
function or not.

w1 wifvRa TR R e = T
{0 What is the value of

[7/%sin® xax ?
I:lzsinﬁ XxdITAF2
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(e)

)]
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(2)

d%y
What is the solution of T y=07?

2
%—ywzwmﬁ?

Write the differential equation to

- determine arc length s of the curve

" y=fix)

y=f(x) 36 R ol s Bl T ww
R B |

Find the asymptotes parallel to the
x-axis of the following curve :

x2y? ~a2(x2 +y?) =0
x2y? -a?(x? +y%)=0 WA x-uw
TAIBAR ST AR AN Ry 3471

If f(x, y)=x’y+e*’, then find f,.

® fix, y)=x’y+e? W, oo £,
T v |

2
Write down the value of lim L,
X0 gX -
%2
lim =—3 W+ ferm
x—o0 g%
{ Continued )

2. Answer the following questions :

8A/94

(3)

() Using Maclaurin’s series, write down
the expansion of e*.

@ R et /TR IR o3 R frar |

() State Leibnitz’s theorem on the nth
derivative of the product of two
functions.

YOl T R AN S TR e
BoreImICGT for 1

Toq TR Sed fam ¢

~ {a) Find the nth derivative of sinx.

sin X3 noq ST OS] |

(b) Show that the function
2

x* , if x<l1
fl)= 2 L, if x=1
x2+2, if x>1

is not continuous at x=1.

@A
- x2 ,3% x<1
flx)= 2 L3 x=1
x2+2,3 x>1
Tl x = 1 R Sfiftem w1r |

(c) State Lagrange’s mean value theorem.
FNET T Soto{racht B |

2x5=10
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(d)

(e)

fSRB1 it 3 W1® 1S 21 ¥4 |
3. Answer any four questions : 5x4=20
R e w6t epm ek '
(a) Solve (FI¥E F91) : '
(1+y?)dx+(x-tan™ y)dy =0
(b) Solve (*WIYH F) :
| (D2 +D +1)y=sin2x
| fc) State Clairaut’s equation and solve it.
AT AR S N W WR e
91
(d) Show that the length of the portion of
the tangent to the curve
x%/3 +y?/3 = a?/3 intercepted between
the coordinate axes is constant.
| @ x?/3 +y?/3 = a?3 7gh =iy
SIS e (AT Oy Bt 6 = |
8A/94 ( Continued )

(4)

If xy=4, then find the maximum and
minimum values of 4x+9y.

M xy=4 W R 4x+9y3 MRS I 7B
AN [ 400

Using Maclaurin’s series, expand

log (1 + x) in powers of x up to first three
terms.

@' RA & I IR log(l+x)37 a4

(8]

e} Find the reduction formula for
[cos™ xdx.

[cos™ xdxa FTFITW Fach! Py T 1

(/ Find the area of the portion bounded
2 2 :

by 5t Y -1

b2

2 2

5-2- ¥y _ IGW@ZTW?FIﬁIﬁ‘fHWI
a

G"

4. Answer any four questions : 10x4=40
R e wif bt e et 0

(@) () Prove that [° flg=0 or

2[0 f(x)dx = 0 according as f (x) is an

odd or an even function of x.

e @ [Cfx=0 =

2[ f(Wdx=0 TEA f(d, x3 b

S W T A |

(i) If f(x)= f(a+x), then prove that

Jo fleide=n [ flxdx

W f2) = fla+x) W, (9@ 291 T A
[ fo)dx=n flxdi
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()

(c)

(6)

Solve any two of the following :
S R @I [oR S 3990
(i) (D3 +8)y=x*+2x+1
(i) (D% -4D+5)y=sinx
(i) (D% -6D+13)y=8e2*sin2x
{iv) (D3 -3D+2)y=e"2%
(i) State and prove Euler’s theorem

on homogeneous functions of two
variables.

W T AR PG TR SRS
ofAIICO! T T R 2 4 |

@) If y=e™ " % show that

(1+X2)Yp o2 +[200+1x~1]y, ,, +n(n +1y, =0

qﬁy=etan"lx, mﬂ

(1+x%)Yp o +[20n +Yx~1ly, ,, +nfn + 1)y, =

(d)

8A/94

Find the radlus of curvature of the
parabola y =4ax at (0, 0). Also show

that the radius of curvature of
x?  y? .

a—2+b—2 =1 at the end of the major axis
is equal to the semi-latus rectum of the
ellipse.

( Continued )

8A/94

(i) lim

(7)

y? =4ax R (0, 0) Rge @@ m“
2 2 i

R R o @ Z+¥ -

a? b?
Toge W R Igel P WAoo
MfSeTs TR S =

Evaluate any tu)o :

R e o T B :

+x)" -1
x—0

1-cosx

x—0 x2

tan x
. e -e
i) lim —————
( ) x-0 tanx—-x

x

(i) Reduce the following differential
equation to homogeneous form and
solve it.

T AT AR SIS FoLe SIS
RN F YW 40 |

dy _x+2y+3
dx 2x+y+3

(i) Find the total length of the
circle x% +y2 =4.

x? +y? =4 TOOR Fo O ey 11
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(8)

fg) () If (3M) a<b, prove that (27 F1)

b-4 tan'p-tan~la< b-‘;
1+b? l+a
Hence prove that (¥R R 2919 341 (¥)

3 . a4 _n_1

£+—<tan <—+=
4 35 . 3 4 6

@ 1f (M) y=sin'x, prove that
(e 991)

(1 _x2)yn+ 2=(2n +1)xyn+l_ n2yn. =0
(h) (i) Find the asymptotes of the

curve (x3 +a3)y = bx3 parallel to
x and y axis.

2 +adly=bx% & x wE Y o
TBIAEHE S ey 37 |

(i) Form the differential equation of
the family of curves :

y=e*(Acosx +Bsin x)

y=e*(Acosx+Bsinx) IFT Ry
SRFEA FARFATON S5 7 |

* ok ok
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