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MATHEMATICS
4 ( General )
( Calculus : Methods and Applications )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks

Jfor the questions
> Answer either in English or in Assamese
1. Answer the following questions : 1x10=10
o O T i (S ECRCI B o P
| {a) Write down the nth derivative of e**?.
e™* 23 oy ST o |
_ (b) Write whether the product of two
> continuous functions is a continuous
function or not.
w1 SiRifoea FomT R Sfftey <0 (1 T ?
(c) What is the value of
J:msiné xdx ?
[5/25in® xdxd T R 2
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(@)

(e)

(9)

)
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(2)

d?%y ‘
What is the solution of —=-y=0?
dx

izxy y = 0F SHICH 5 2

Write the differential equation to
determine arc length s of the curve

y=f{x) .
y=f(x) I& ool ef s [efy s o
HANFIICO! ot |

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

2 2_a (x +y2) 0
x?y? —a?(x? +y?) =0 THE X
IR S @I e BT T

If f(x, y)=x3y+e"~"2, then find f,.
M f(x, y)=x3y+e"y2 o, (SR [,
i+ Bferear 1

x2

Write down the value of lim X =
X—3o0 o

l. x2
im X = W fon

x—e ¥
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(3)

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

7 RE ) IwER IR e X3 Rt forn o

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

functions.
w51 FoR SRR 1SN ST P e
TopeqmIco! o |
2. Answer the following questions : 2x5=10
To PIATRS e

(a) Find the nth derivative of sin x.
sin x3 oY SEFS TS |

() Show that the function
x2 s if x<1
fHR=3 2 ,if x=1
x242, if x>1
is not continuous at x=1.
b LN

‘ x2 , 3% x<1
x2 42,3 x>1

T x =1 Rege Wit g |
(c) State Lagrange’s mean value theorem.

FEAE NI SoTCH1 o |
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(4)

(d) If xy=4, then find the maximum and
minimum values of 4x +9y.
M xy=4 T (@ 4x+9y7 M o aks
TR AT 71

(e} Using Maclaurin’s series, expand
log (1 + x) in powers of x up to first three

terms.
G RR cF TR IR log(l+x)3 9
fORB1 *mta1 23 IS IS 2PIR 390 |
3. Answer any four questions : - 5x4=20
R e wiRer ep eT fo

(a) Solve (FYM FI) :
(1+y?)dx+(x-tan"' y)dy =0
(b) Solve (N4 F9I) :
(D2 +D +1)y =sin2x
(c) State Clairaut’s equaﬁ'on and solve it.
FRABY S e o WE W

I

(d Show that the length of the portion of
the tangent to the curve
x2/3 4 y2/3 = a?/3 intercepted between

the coordinate axes is constant.

aE@r A x2/3 +y2/3=a2/3 JCoT =

HAEE IO R () Wbl T ]
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(S)

(e} Find the reduction ~formula  for
jcos" xdx.

feos™ xdxa srgzaea ot fAefa

(1 Find the area of the portion bounded

4. Answer any four questions : 10x4=40
& @ ot e e 7

. (@) (i) Prove that fa flx)=0 or
2]: f(x)dx =0 according as f (x) is an

odd or an even function of x.

g T @ [Cfg=0

2 f)de =0 WEA f(x), x3 <o

S YW T |

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

[y flx)ax=n;fgax

W f(x) = fla+x) D, (8 9T Q
[0 ftayde=n 3 g dr
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(b} Solve any two of the following :

(c)

(6)

o[ R @I PR SWiem 311

i) (D3 +8)y=x*+2x+1

(i) (D% -4D +5)y=sinx

(i) (D2 -6D+13)y=8e? sin2x

(iv) (D3 -3D+2)y;e'2x

(i) State and prove Euler’s theorem

on homogeneous functions of two
variables.

TAICET I I T 2 64

(i) If y=e® % show that

(1+X2) Yy, 5 +[2+1x~1]y, ,; +n(n+1)y, =0

M y=e™ " *, mla @

(1+x2)y,, 5 +[200 +1)x -1y, .y +nn+ly, =0

(d) Find the radius of curvature of the

8A/94

parabola y? =4ax at (0, 0). Also show

that the radius . of curvature of
x2 y? .
——+Z_ =] at the end of the major axis
a’ »?

is equal to the semi-latus rectum of the
ellipse.
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(¢)
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(7)

y? =4ax RS (0, 0) Rpe & P
Rrew | AR A @ £:-+%=1

a® b° .
YR TR e e e TR =y
iferz e W= W

Evaluate any fwo :
R A PR T Sfrea :
n -
lim 1+x)" -1
x—0 X
o 1. 1—COSX |
(u) .B—IPO x2
etanx__ x

T e
i) lim ——
x-0 tanx-x

Y

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

@O A TRRID! TS FioltaT TS
9 SF YA 91 |

dy _x+2y+3
dcx 2x+y+3

(i) Find the total length of the
circle x2 +y? =4.

x2 +y? =4 &R oy oy fefy a1 1
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(8)

(@9 () If (3F) a<b, prove that (2% F1)

b-a ioan'b-tan~la< b._z

1+52 l+a

Hence prove that (X9 2[1 2519 41 GI)

£+—3—<tan"li<£+-1~

4 35 3 4 6

i) 1f (M) y=sin"'x, prove that
(21t 941)

(1-x%)y,, 2~ (2n+1)xy, ., -n3y, =0

(h) (i) Find the asymptotes of the
curve (x3 +ad)y=bx® parallel to

x and y axis.
(3 +al)y=px3 IF x U y I
TARARNF S AT a1

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

y=e*(Acosx+Bsin x)

. y=e*(Acosx+Bsinx) IR R
A AR 51 1 1

* % Xk
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