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formation, 325
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geometrical interpretation, 326

homogeneous, 336

nth order, 384

order, 325

ordinary, 324

partial, 324

resolvable into (actor,, 354

second order, 363

solution, 326,

solvable for x, y, 356

Delta function, 152
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Integrability, 100

necessary and sufficient
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lnteg..	 '-e- Of

'.'t.t and co-tangent, 65
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2 (a) Evaluatef -
srnx+ cos x

---	 -- dx.	 L) Prove thatf sin' dx -

(c) Find the area of the region bounded by the parabola y 2 - 4x

and its latus rectum.

(d) If B(rn n) -f r	 (I -	 - dx (pr, n >

show Ihat R(.. .j ) - it

(e)F.valuatejj y dx dy over thc region in the positive quadrant

for which x + y 1.

3. (a) Show that v-	 + B satisfies the differential equation

4 2v 2dt'I ----0 A B are constants
dr 2	r dr

(b) Find the differential equation of all parab,)Ias having their

axes paralle l to y-axis.

(c) Show that the curve in which the polar subtarigent is
froportional to the length of radius vector is C - e , where k is
constant and C is arbitrary.

(d)Show that the curvature is zero at every point on a straight
line.

(e) Solve	 + I - c -
dx

dx,9. (a) Evaluate () f cos 3x + cos 4 t

1 Zcos3x

I %r
dx;(ii)	

sXz
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(b) Evaluate Ii	 !
H	 fl-p

10. (a) Ill. .5 cosx dx, n is a positive integer,

show that I, I2 and hence find 5 sin' xdr

(?) Show that the total area of the ellipse !	 - I is nab.
a2	 j,2

(c) Assuming I (i + I)	 ii (n is  positive integer), and i()_

find the value of f [-TnO dO x   -°r

11. (a) Find the length o	 ir: of the curve
_n( Cos 0+) sin t))

y.a(siflfl - OCOSOL from 0-0 to 0-O

(I ') The circle x +	 - a' revolves round x-axis Find the surface
area and the volume of the whole sphere generated.

(r) Show that 5 a(xx: 
dx-- log (+ 1).

12..(a) Find the value OfJf .'ty(x2+y)dxdy

where  L00sY' )

(h) Find the intrinsic equation of the catenary y - c cos h
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(c) Obtain an approximate value of log 2 by calculating J 	byx

Simpson's rule dividing the interval into two equal parts.

13. (a) Show that ifI PO +gO -, 0 and if 0 - uand
dO  -0 whent -0

hen 

	

	
0. It co3vl t.

(b) Solve

(i) x2(xdT+ydy)+Zy(rdy-ydx)..0,

(ii) (x 2 +y 2 +4)rdx +(x -y2+9)ydy-0;

(in) +
dx	 logy-	 (log Y)2

(it') xy	 (t _y)	 -

14. (a) Find the curve for which the sum of the r ciprocals of the
radius vetor ad the polar '.uhtargcnt is constant

	(b) Solve. ()	 - 2	 - O iu

	d2 '	 'iw	 d'q
(ia) r -	 - x -	 - tug r , (III)+	 -	 a

	

dx	 dt	 dx

z) (r) - I y -2, Lv 3	 - I ad v - - I W 1 CU -2

BURL) WAN uNIvrRsrfl

1
7. (a) Lvatuate the following

dx
(:ij -----;--'

(4x-

(in) f	 dx,

(zJ	 dr

C xi- $iflxrz
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(b) Evaluate 5 x2 dx from the definition of Definite Integral as

lirni of a sum.

dx
(c) Show that

	

	
-	 [a> 1'> 0 I. acos 1 xs b2'in2x

A. (a) State and prore the Fundamental Theorem of Integral Calcukis.

a

(b)f fIx)dx- ff(o - x)dx. Prove it, and hence show tia

bgtanxdx - 0.

f dx
(c) Evaluate, when possible	 —j----

9. (a) Calculate the area bounded by the curves y 2 - 4x - 4- 0 and

y 2 s4x-4 .'. O. (figure necessary).

(b) Find the perimeter of the hypo-cycloid

(c)By the method of Integration. Determine the volume of a sphere
of radius r.

10. (a) Show t!t, a p lane curve for which the length of the normal at
a point of the curve is equal to that of the radius vector at that point is
either a circle or a recangu1ar hyperbola

(v) Solve the	 owing:

(i) (x 2 + y 2 )dy xydx,

() (2x- v+ l)dx+ (2y- x- I )dy 0,
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-
+ x)c X 3ecy, (iv()+ 2x_3x2_

dx

(v) (xycosxy+ sinxy)dx+ x 2 coszyay. 0.

11. Solve the following:

(i) L2L_	 4y.. r3e1•,
dx 2 dx

(ii) —+ y- sin2x when x- Oy- 0 and	 0,
dx 2	dx

	

dy	 logx 2,(iii) x d y	
.-s	 + y - sin

(iv) d2y +'ty- 2sinxcosx,
dx

(v)	 0 when x- 0, y- 4andwhenx-	 y- 0.

VIDYASAGAR UNIVERSITY

1993

1. (b) (i) if f(x)- Ix- fl, evaluate f f(xx
0

	

a	 a

(ii) Prove that 	 f(x) 'IX _f f(u - x)dx.

	

0	 0

(iii) Evaluate f f sin (x + ) dx Iy.
a.0 y-O
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(iv) A point P(x, y) moves in xy- plane satisfying
0 x	 /2, 0 s y s sin x Find the area of the regioMraced out by P.

(v) Use method of integration to evaluate

lim	
1 5 +25 +35 + ...+ n 5

l
n-•

(c) (i) Examine whetheris an integrating factor of the dil-

ferential equation y(l + xy)dx- xi'y - 0.

(ii) Obtain the differential equation whose general solution is
ax+ by+ c- 0, a, b, care arbitrary  .nstanLc.

(i' Find tie solution of the equation

	

2c	 + c 2y- 0, cisaconstant.
Jr2	 dx

7. (a) Evaluate

.	 dx	 I	 CO X
('; (x2 + 1) (x'+ x+ 1)	

(H)J	
.)x+

C	 dx	 [eT.-r(ui	 'x	 dx
1+ 3e+ 2	 7

	

(b) Evaluate urn	 / '	 1) ( ii + 2) it 	 3)	 (2u) 1

. (a) Evaluate	 log in x dx
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(t)Fva!u.'te: 
j f xy(x2 + ?) dxdy, where

P

R :10 S x s a, 0 s	 hJ.

.2
.. dx	 f r	 d_9. (a) Show that : j --= x	

sir.x
sinx

dx
(b) Evaluate: f ------x(^ 1)

.4

(c) If I , - f tan" x	 , here n is a positive integer,
0

I
then show that I(,. I) + 1 (n- l) -

?1

10. () Find the area of the region Included between t he cardioiues

r-a(I+ csO) and r- n(1- cosO).

(b) Find the length of the arc of the curve x- c0sinO,
0 cos 0 measured from 0 - 0 to 0 -

II. (n)	 curve is such that the segment cut oil on the *,-axis by the

normal at any po int ( x, y ) on it is equal to the distance of the point of

contactformthe origin !'tbecurc	 the point( 0, 1) ,find

its equation

dy
(I . )	 k'e: pn/ - ; (V3, + 1) + x	 0, p 

-dx

+	 str,- x3c052y.
dx

oIve:	 -	 +ly- 2.e
V
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(c) Suh:	
- x

fx 2x+ y- 3

(j)	Solve :	 4y- sin x, given that

Y- I and	 1, when x- 0.

(ç) If the gradient of a curve at any point (x, y) is 2 + x and it
passes through the orgin, then find the eqution of the curve.

KALYANI UNIVERSITY

1992

4. () Sr- w that the interaI

dx (u> 0) is convergent i f n > I

') Ie ..t the cosivergtnce

Jr
('). (z) j

U	 I -

X	 -

	t . ') !)efcw Gariuna function F ( r) 	 Evaluate F 1).

D' t. e Rta 'unction 13( ,,:	 u )

Prove hi t 13 	 n ) - B ( in 5. 1 n ) + B ( in U + I



sin x dx
(vi)	 j_j

1'	 .2dx
(iv) J a4 - x4
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(c) Eva Iu1

() f in4 x cos6 x dx,

(iii) f c 4 ' x 312 dx.
0

(ii)f x 5'2 (1	 x) 3 dx,

NORTH BENGAL UN!VERSflY

1989

6. integrate

(i' I e	 dr,/ J	 (x+	 ),

fdx
 x2 + 6x+ 8

(v) J dx4+ 3coSx

7. (a) State and prove "Fundamental Theorem" of Integral Calculus.

(b) Evaluate

1)	 22)	 6n- 2
. — . [
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(c) Evaluate

JrK	 -

(i) f2 cos x d.,,,	 (i	 dx
o	 o	 7 1 COS 2 x+ b2 S i n 

2x

K

(m)f dx
o 1-2a cos x+a

$. (a) Find the whole area of a 2y2 - a 2? - x4.

(b) Find the perimeter of r- a( 1  + cos 0

(c)Show that the volume generated by the rotation of the conic
x- a cos O, y- h sin 0 about the line x- 2a is 4a2b.

9. (a) Find the equation of the curve for which the cartesiansuhnormal
at any point is constant.

(19 F:nd a curve whose subtangent is of constant length a.

(c) Explain the method of solving the linear first order differential
equation

- Q- Py, where Pand Qare functions ofx.dx

(d) Solve;

(r) (i+ y2 )dx- (tan- I y- r)dy_ 0,

461

(ii) 4+	 _ y2 ,

(ii) i-4+ gO- a,

(w) d'y- 2 + Sy- lOsinx,
dx 2	dx

when 0-u. 1-0,	 0.dt



INTEG1'J CMfULUS

TRIPURA UNIVH(.9FY

1992

1.(b)()  Show thatf e f(x) + f'tx) I dx - e J(x)

(ii) Show 11	 .:	 (, if j) be an	 function

- 2fJx) (jx, it fly) be an even function.

cosxix	 :1
(:r) Show tha! I' sin.x+ cosx 4

0

(iv) Find the area er.d'ed by the elIipse'%x - a C's q

y - 1' cos tpand the ay es in the first quadrant.

(v) Define definite integral as the linii of a sum.

(c) (1) Solve the equation

(v 1 + y Z - i j dx + x di - 0

(z)E liminate the co-MM5 a, I' 1om ii - ax + bx

(iii)Soive (I) 2	 5f)+ 4) y 	 L.

	

() Find the dif1erefltl euOfl f	 :tn of conc rb:

cirek; having cen'res at fie origin

Ll—
( j Red uc	 +	 -iiUo tlu'	 + 

dx x x	 ax

Q are functions of x alone or constants

7. (a) Integrate the fullowing

()f 	 dx;

f sinx+ 2 cos x dx
(aia)j 2 sin x + cos x
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(b) Obtain the reduction formula f f c,s	 cos ox IX and
he nce I.nd cv,i!uiff COS 3 X C0s5x Jx

	th	 rjan'.cnjal I K.orum of!nt2gai Ckuus,

(h) Ivaivat' t de(inite intgrat C	 dx by the rnettwd of

lirn't cIa s,yi

2
(e) If 1, 	 r"snxdx and ,>

14 'tl.n- l)1,,_	 (-J
-	 I2	 2	 2)

'. (o) show that f sm '0 cos "0 1 0 -

	

- (m	 Pi + 2

I

	Where in 	- 1, ii	 - 1

(b) FvaJuiteff 	 dx dy over the triangle fonred b y the
	straight lines '.1	 0, x - 1, y - x

10. a) Find the r-tation between S ind y for the parabula 3/ 	 ia
with its vcrtcx as the fixed point. (S.vmLx)ls having usual mcaai r igs .)

(h) Find the Vo!ulne generated by revolving the upper ha1f of the

	

IP of x(x 1 +	 - v about the xaj.
11.(a) Soi',.-e 1k' ( lowirg

I dv
dr

,

li * I I ax- (2x	 2q+ 1) dy- t);

+

	

•.x	 1-x

dy1 e pp •	 - y(x + y). 1' -



U. (a) Solve the following; where D - dx
(1) 2 4D+ 3)y- 2e3;

(n) (DD- 2)y- sin 2x;

(f)2_ 4E) s- 4)y - x 2 ,
 given x - 0, y - ' Dy - I

(h) A particle starting with velocity u, moves in a straight line

.vith a uniform accctcrationf Find the velocity and distance travelled in
my time.

KALYANI UNIVERSITY
1992

4. (a) Show that the integral

J - dx (a > U) is (nnvergnt II

ID

(b) Irsi -the ccrwrrgenre

(b(
Ii) .3 I fl

\ - H +)

CY (Lx'

0

5. (u) E)e1inc Gamma Cunc1-uifl Fix). Evaluate r iii.

(b) [)I1nc 13eta runion 5 (t)i. r)

Prove that B(rn.r)=L'*I n-B(rn.n+l).

(c) 1r,Iiiatr

(I) JSin4X COS6 cix. (iij J	 I-x)	 cix

(iii) J	 /dX.


