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Differential Equations

JEE-MAINS (PREVIOUS YEAR)

MCQ-Single Correct

. d
1. If (2+sm X)d—y+(y+1)COS X=0 andy(0) =1, then y(%) is equal to :
X
(1) 1/3 (2) -2/3
(3) -1/3 (4) 4/3 [2017]
2. If a curve y = f(x) passes through the point ( 1, -1¢) and satisfies the differential equation,

1
y(1+xy) dx=xdy, then f (_Ej is equalto :

(1) -4/5 (212/5

(3) 4/5 (4) -2/5 [2016]
3. Let y(x) be the solutionof the differehtial equation (x log X)%+ y=2xlogx, (x>1).Then

y(e)is equal to:

(1) 0 (2) 2

(3)"2e (4) e [2015]
4, Let the population of rabbits surviving at a time t be governed by the differential equation

% =% p(t)=200. If p(0) = 100, then p(t) equals

(1) 400~ 300e"? (2) 300-200e"?

(3) 600 - 500e"* (4) 400 -300e? [2014]
5. At present, a firm is manufacturing 2000 items. It is estimated that the rate of change of

dP
production P w.r.t. additional number of workers x is given by ™ =100 —12\/; . If the firm
X

employs 25 more workers, then the new level of production of items is
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(1) 3000 (2) 3500
(3) 4500 (4) 2500 [2013]

A spherical baloon is filled with 4500 1t cubic meters of helium gas. If a leak in the balloon causes
the gas to escape at the rate of 72 it cubic metres per minute, then the rate ( in meters per
minute ) at which the radius of the balloon decreases 49 minutes after the leakage began is

(1) 2/9 (2) 9/2
(3) 9/7 (4) 7/9 [2012]

The population p(t) at time t of a certain mouse species satisfiessthe differential equation

% =0.5p(t) —450. If p(0) = 850, then the time at which the populatiombecofnes zero is
1
(1) EIMS (2)nin 18
(3) 2In18 (4) In8. [2012]

1
Consider the differential equation yde + [X ——J dy =0.1f y(1) = 1, then x is given by
y

1y Uy
(1) 1+£_e_ (2) 1_£+e_
y ¢ y €
1y 1y
(3) 4—%—% (4) 3—%+GT [2011]

T
Solution of the differential equation cos x dy = y(sinx—y) dx, 0 < X < E is

(1) y'secx=tanx+c (2) ytanx=secx+c

(3) tan'x = (sec x + c)y (4) sec x = (tan x +c)y [2010]

The differential equation which represents the family of curves y = CleCZX, where c; and c; are

arbitrary constants is
(1) y' =y (2) v’ =Yy

3) w’ =y (4) vy’ =(y) [2009]
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dy X+
The solution of the differential equation d—y = y satisfying the condition y(1) =1 is
X X
(1) y=Inx+x (2) y=xInx+x
(3) y = xe®¥ (4) y=xInx+x [2008]

The differential equation of the family of circles with fixed radius 5 units and centre on the line y
=2is

(1) (x-2)y*=25-(y-2)* (2) (y-2)y?=25- (y2)°
(3) (y-2)y?=25-(y-2)° (4) (x-2)%y"* =28 (y-2)° [2008]

The normal to a curve at P(x,y) meets the x-axis at G. If thexdistance,of .G, fromythe origin is twice
the abscissa of P, then the curve is

(1) an ellipse (2)%a,parabola
(3) acircle (4) abyperbola [2007]

The differential equation of all circles passing through the\origin and having their centres on the

X-axis is
(1) x2:y2+xy0|—y @) x* :y2+3xyd—y
dx dx
3) yP=x*+ 2xyﬂ 4) y*=x* —2xyﬂ [2007]
dx dx

The differential equatioh,whose solution is Ax* + By” = 1, where A and B are arbitrary constants
is of

(1) secand order and second degree (2) first order and second degree

(3) firstorderand first degree (4) second order and first degree [2006]

The differential equation representing the family of curves y* = 2¢(x + \/E) ,wWherec>0,isa

parameter, is of order and degree as follows:
(1) order 1, degree 2 (2) order 1, degree 1

(3) order 1, degree 3 (4) order 2, degree 2 [2005]

dy . o
If Xd— =y(log y—log x +1), then the solution of the equation is
X
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X
(1) ylog [—j = CX (2) xlog (lj =cy
y X
Yy X
(3) log| = |=cx (4) log| — |=cy [2005]
X y
The differetnatial equation for the family of curves x* + y* -2ay = 0, where a is an arbitrary
constant is
(1) 20¢ =y =xy (2) 20¢ +y)y =xy,
(3) (¢ =y =2xy (4) (¢ +y)y Sy [2004]

The solution of the differential equation y dx + (x + xy) dy=.0 is

(1) —i=C ) —i+logy:C
Xy Xy
1
(3) x_y +logy=C (4) logy'=Cx [2004]

The degree and order of the differential equation ofthe family of all parabolas whose axis is x-
axis, are respectively

(1) 2,1 (2) 1,2

(3) 3,2 (4) 2,3 [2003]

1 d
The solufion of the differential equation (1+ y?) Jr(X—etan y)—y =0,is

dx
(1) (x&2)=ke (2) 2xe?™ Y =e?™ Y 4k
(3) xe® =t@h 'y +k (4) xe?™ Y =™V 4k [2003]
’y
The solution of the equation —3- = e
(1) %e_zx (2) %e‘zx +CX+d
1 -2x 2 1 -2X
(3) Ze +cx” +d (4) Ze +c+d [2002]

(XCLASSES

www.alphodasses.com

PH:9878146388,9464551253 | www.iitmathematics.com,www.alphaclasses.com
SCO 43,TOP FLOOR,SECTOR 41-D,CHANDIGARH

Mathematics for 1IT-JEE by MANISH KALIA (B.Tech Delhi College Of Engineering)




MATHEMATICS LECTURES FOR IT-JEE BY MANISH KALIA

2/3 3
23. The order and degree of the differential equation (1+ 3%} = 4% are
X X
(1) 1,2/3 (2) 31
(3) 3,3 (4) 1,2 [2002]

N
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