.

2,02 2 5y 2_
© solve 233 "7 4 AW Z24,

e 2= ROy '
3 3AP tial equations

Let u(x) and v(x) satisfy the differen
| pawu=fis) and G5+ P =80 respectively
where p(x), f(x) and g(x) are continuous tunctions. If
u(x,) > v(x,) for some X, and f(x) > g(x) for all‘x > Xy
prove that any point (x, y), where x> Xy dges not
satisfy the equations y = u(x) and y = v(x)-

L\\Q \\t\ *XL)L-:_ \’\’k\ﬁb‘«—\- &) \\\_\.\,\'})_\_ Q(\Q ~u“
Q A curve passing through (1, 2) has its slope at any

2 . : N
point (x, y) equal to oy Find the fred of \tl:eﬁd.
bounded by the curve and the line 2x -y - 4=0. )

372
qp xdx-ydy _ XY @ om e

xdy — ydx x? -y’
W\f‘

. A normal is drawn at a point P(x, y) of acurve. It meets the x—axis at Q. IfPQ is of constant length

. d T T
k, then show that the differential equation describing such curves 1s, yﬁ =% [k* -y’ . Find the
. - A e - W
equation of such a curve passing through (0, k). -

A curve is such that the length of the polar radius of any point on the curve is equal to the length of the
tangent drawn at this point . Form the differential equation and solve it to find the equation of the curve.

\'h’-‘-‘i*- A2'¢ '\UQ L




- ¥ Sﬂf‘ i 2
ST 3 \ o vo) & .
- = \\‘3:- 5 )@’) \%\ Ao Do A
@ Find the curve y = f(x) where f(x)2 0, f(0) =0, bounding a curvilinear trapezoid with the base
[0, x] whose area is proportional to (n + 1)b power of f(x). Itis known that f(1)= 1. \Q; -\.\\iv\,
< ®

tion of a curve such that the projection of its ordinate upon the normal is equal to its abscissa.

tuated at origin when reflected from the mirror of a search
is. Show that the surface is parabolic, by first forming the

Find the equa

The light rays emanating from a point source si
@ light are reflected as beam parallel to the x —ax

differential equation and then solving it.

@ Find the isogonal trajectgi-ia for the family of rectangular hyperbolas xl-y
an angle of 45°. D G L N SR N L
g s Xﬂ——ﬂ.ma:k_

o (x3 = 3xy?) dx = (v’ 3x’y) dy
\t S R
f the form %= gEX,;;

o variable separable by the substitution

dy T ec

xcosX+ysinZ y — ysinz—xcos—— X
X X X x| dx

® Find the curve for which any tangent intersects the K_-axis at the point equidistant from the point of
tangency and the origin. 0\ Y= [ S

dy cosx (3cosy —7sinx—3) _
© dx  siny (333,27‘ —7cosy+7)

2 = a2 which makes with it

Show that every homogeneous differential equation o where f and g are

C\
homogeneous function of the same degree can be converted int

x =r cosd and y =rsind.

— Rreon AT LY ¢ B AN =L
urve at any point P intersects the x-axis at G and the perpendicular from P on

that the sum of the lengths of PG and NG is proportional to the abscissa of
ing k. Form the differential equation and solve it to show

If the normal drawn toac
the x-axismeetsatN, such
the point P, the constant of proportionality be
i . R W . _kx < , ,

at the equation of the curve 18, y*=CX = =517 or y? TV cx ¥, where ¢ is any arbitrary

constant.
Show that the curve such that the distance between the origin and the tangent at an arbitrary point is

equal to the distance between the origin and the normal at the same point,

Jxi+y? =ce’ it

@ @ Find the curve such that the ar
arbitrary point & the tangent at this point equals halft

®X(x-—l)% —(x-2)y=x(2x-1)

PO = W2 (W 2

ca of the trapezium formed by the co—ordinate axes, ordinate of an
he square of its abscissa . \Q_:_ Lja' A Y




» (1+y+xy)dx+x+x)dy=0

Find the curve possessing the property that the intercept , the tingent at any point of a curve cuts offon

@hc y—axis is equal to the square of the abscissa of the point of tangency. \____ C._'\\-—'»Q"

oXx(x?+1) % =y (1 —x2)+x°. Inx

by (R W W Qe = e

= -1 p—
(1t y2) dx =(tan™"y fzc{yéxmx -

‘\—‘\
Find the curve such that the area of the rectangle constructed on the abscissa of any point and the initial

@ ordinate of the tangent at this point is equal to a2. (Initial ordinate means y intercept of the tangent).\q-,-_ R 9_,;‘_‘
S

@ Let the function /n f(x) is defined where f(x) exists for x 22 & k is fixed positive real number, prove
.~ d
that if = (x.f(x) < -k f(x) then f(x) S Ax~!~¥ where Ais independent of x.
@ Find the differentiable finction which satisfies the equation £(x) =— [ £(1)
where x € (- /2, 1/2) (WA ’

where P & Q are functions of x

tan tdt+Itan(t -x)dt
0

_ If y, &y, be solutions of the differential equation gl +Py=Q,
X
alone, and y, =y, z, then prove that

z=1+ae I?Q_ldx, 'a’ being an arbitrary constant .
d
© L+ Y m y= RA (Iny)? oy
dx X X2

d : :
hd + Xy = yze"zlz .S x e"\"——-x L~ oW
X

d
X2 Yy — X3 'EX = y4 COS X ‘\é‘gg‘: T AW~ C
X




®Y2xy+te)dx—e*dy=0 %= el

@ Find the curve for which the area of the triangle formed by the x—axis, the tangent line and radius vector
of the point of tangency is equal to a’. ~ & c?y

@A tank contains 100 litres of fresh water. A solution containing 1 gm/litre of soluble lawn fertilizer runs
into the tank at the rate of 1 lit/min, and the mixture is pumped out of the tank at the rate of 3 litres/min.

Find the time when the amount of fertilizer in the tank is maximum. 1 S
X Y o o

< ®E}+y*+2)dx+2ydy=0

\‘SL: 2R G- R

d tan
@t =(1+x)e*secy
dx 1+x g e WO )
oI _ _y-ox
dx 2y (x+1) Ll
€ N R\ W &
e\

o(l —xy + x2y?) dx = x? dy 1= X ety

dx

-2—5- ) SUN GRS

¥ =2 — . S 2 'L::
&) Yy sinx =cos X (sinx y) Ko,

dy = 7sinX —1)/n2 .y being bounded when x — + .
o2 £ Lt \s_ ) AR
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: W o et e
a + [ydx giv /=1, where x=0
& 4% y oy given y =1, where X

R
Given two curves y = f(x) passing through the points (0, 1) & y = I f(t) dt passing through the points

(0, 1/2). The tangents drawn to both curves at the points with equal abscissas intersect on the x —axis.
Find the curve f(x). J\\\" T Q;.x
Consider the differential equation

XD dy
— + P _
dx ()y = Q(x) - obe) A lanr) —vomy ) Kl Gt
(QIf two particular solutions of given equation u(x) and v(x) are known, find the general solution of the

same equation in terms of u(x) and v(x).
® If a.and P are constants such that the linear combinations & - u(x) + B-v(x) is a solution of the given
equation, find the relationbetweenaand f. M@=\,

-u
@If w(x) is the third particular solution different from u(x) and v(x) then find the ratio -\‘%))—T((% . vk

d
@ X’ a{z =y3 + y? \/yz_ x2 T e I

Find the curve which passes through the point (2, 0) such that the segment of the tangent between the

@ point of tangency & the y — axis has a constant length equalto 2.
Y= (TSR a2t =
L

@xdy+ydx+Xd§_yfx =0 w3 o
X" +Yy

ydx —xdy _ j}__’ given that y=2 whenx = 1

2
(x—Y) 3. J1=x A\“’\\\*% =S5

@ Find the equation of the curve passing through the orgin if the middle point of the segment of its normal
from any point of the curve to the x-axis lies on the parabola 2y* =x. \-»“L.: ARAN— PRV
X

If(t)dt+si|1x+cos(—x—l,

X
@ Find the continuous function which satisfies the relation, Itf (x-t)dt=
0 0

for all real number x. g’.\y.) = ef _ o™



d
o Ry’ +al)y L +x(+yl-ad)=0
K%"\*‘j") + Lo \\g’-—"\"j 2

@1 -x)dy + (}w}l—x2 —x—\/l—xz) dx = 0.
\-b,:_ M e
) 3 x2y? +cos (xy) — Xy sin (xy) + a—i— {2x3y — x?sin (xy)} = 0.
WA & gy = |
@ Find the integral curve of the differential equation, x (1 -x/ny). d—y +y =0 which passes through (l, - ]

§ e 8.5 —\;\v\\é §

\)=
Q Find all the curves possessing the following property ; the segment of thé tangen l-)-:tween th\c
\

3 point of tangency & the x-axis is bisected at the point of intersection with the y-axis. \.8-____ e

2 2 —
O y(ydx +2xdy)—x“(Qydx +xdy) =0
A perpendicular drawn from any point P of the curve on the x—axis meets the x—axis at A . Length of
@ the perpendicular from A on the tangent line at P is equal to 'a". If this curve cuts the y-axis orthogonally,

find the equation to all possible curves, expressing the answer explicitly . \6 =X0O.. efa -~ e~ Ay . L;I
: o . : . AN S5 N
Find the orthogonal trajectories for the given family of curves when 'a' is the paramet'ét

@ i)y =.ax? i) cosy=ae"¥ jii) xk + yk =k WP, BN
DYZEC 2 o @ oosy=act e )\b_&yk‘;\“__‘_,a So g
A curve passing (1, 0) such that the ratio of the square of the intercept cut by any tangent off the y-axis

to the subnormal is equal to the ratio of the product of the co-ordinates of the point of tangency to the product

the sub: tthe int. i i A
of square of'the slope of the tangc'mt and the su lwangefit at the same pomt _&egm&ggﬂ\ﬁni poss.lblickm; i_-—-l F ol
@ A & B are two separate reservoirs of water. Capacity of reservoir A is double the capacity of reservoir
B. Both the reservoirs are filled completely with water, their inlets are closed and then the water is
released simultaneously from both the reservoirs. The rate of flow of water out of each reservoir at any
instant of time is proportional to the quantity of water in the reservoir at that time. One hour after the
water is released , the quantity of water in reservoir Ais 1.5 times the quantity of water in reservoir B.

After how many hours do both the reservoirs have the same quantity of water ? "\ = \Q}\\L’}\\ A

] ) ; dy n
Solve the differential equation ; cos’x — — (tan 2x) y = cos'x , |x | < —,wheny(n/6)=3 J3 /8.
<. &) q (tan2x) y 3 y

dx
= Si*tm\&w. ey [REE'96.6] _
(%) Solve the diff. equation ; ¥ cos%(xdy - ydx) +x sin%(xdy +ydx)=0 , when y(l)= % :
Wk“c PN T\ ¥ [REE'97,6])
AL - 45

© Solve the differential equation (1 + tany) (dx —dy)+2xdy=0
et Lamy —¢ Moey) = @3 Ay« L
® Solve the differential equation, (x*+ 4y?+4xy) dy =(2x +4y + 1) dx.

\'K'c_ AN LQX"\'%)‘-—R\\\X—\'\AG)*.L)_-}_\V\Q?\- =3 e
W Nk




A country has a food deficit of 10 % . Its population grows contimuously at a rate of 3 %. Its annual food
production every year is 4 % more than that of the last year . Assuming that the average food requirement
® per person remains constant, prove that the country will become self-sufficient in food after 'n' years,
where 'n'is the smallest integer bigger than or equal to,
(nl0 - (n9
(n (104) - 003

[ JEE '2000 (Mains) 10 ]

Ahemisphuicalmkofm&xs2mweskhﬂhlyﬁidmmdhumodetofl2cm2crossmﬁoml
area at the bottom_ The outlet is opened at some instant. The flow through the outlet is according to the TR S
Q

© law V() = 0.6,/2gh(0) . where V() and hit) are respectively the velocity of the flow through the outet (—_S_F
and the height of water Jevel above the outlet at time t, and gis the acceleration due o gravity. Find the 5549
time it takes to empty the tank. ( JEE ‘2001 (Mains) 10 ]
® th&:ecqu:ﬁonofdlemwﬁchpsses&rmghmeaighmdhmtow&ham point
' 4
(x. y) has slope equal to i%‘?%"-! [ REE '2001 (Mains) 3 ]
x = VA3 % ), W)

Let fix), x > 0, be a nonnegative contimous fimction, and let F(x) = [£(t)at x> 0.1 for somec >0,
0
€2) ) < cF(x) for allx > 0, then show that fx) = 0 for all x 2 0. [ JEE 2001 (Mains) 5 out of 100 ]

General solution of differential equation of f(x) 2~ = f*(x) + Sy +f(X)yi5:

(c being arbitary constant.)
(a) J"'—‘f(x)i-ch (b) y=-—f(x)+c¢"
Y ==f(x) +ce* f(x) o x
™= i) has an asymprope puiaucs w aea @ y=cfix+e
‘ jon (x? 1)!2_31 = Zx[g') under the conditions y(0) = 1
3% The solution of the differential equation (x” + e ] .

@[ andyc(o)=3,i81 M=x3+h+l

= 2+3X+1 -
- ¥ x4 3 @ y =3t x+x? el )
(© y=x +3x+ s 3 — 5w e (wherecis an arbitrary consTant

@ X) be differentiable function on the interval (0,) such th, £
Day
S gy

lim| 2169 -x3fe)) 1,
22 =5 Vx>0 then f(x)is: i

!—o{ t g
(a) o1y 3x? . .
& mLs W el
Th ; .
d e pOPUIa[iOn p(t) at ﬁme— ‘t’' of a certain mnlllﬂkw entiallan 0 - (xd) 2;
x dy 3x? -~y
__...=____i;f(1)-lthenmepocsiblevalueof%f{3)°qw’

', Let y = f(x) and
@ yde 2y-x

() ¢ ®) 4 NCE @ 2
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sSerm e mew e SV W YW W

L. |

suppose f and g are differentiable functions such that xg(f(x)) f'(8(x))8'(x) = f(g(x)

g'(f() f'(x)V x € R and  is positive, g is positive V x & R. Also [ f(g(e))dr =§u —e )
‘ 0

VxR, g(f(O) =1and h(x) = ES Dy x e
feGn
a2 The graph of y = h(x) is symmetric with respect to line :

(a) x=-1 (b) x=0 S x=1 d) x=2
. The value of £(g(0))+ g(f(0))is equal to:

@@ 1 © 3 ) 4
. The largest possible value of h(x)V x eRis:

@) 1 ®) & e @ ¢

P -
Given a function ‘g’ which has a derivative g'(x) for every real x and which satisfy
g'(0)=2and g(x+y) =e” g(x) + e*g(y) for all xand y.

© The function g(x)1is :
@ x(2+ xe*) (b) x(e*+1) W (d) x+In(x+1)

g = The range of function g(x)is : . ; : :
[

g, Let f(x) be a differentiable function in [-1, ) and f(0) =1 such that
2 _ 2

Lim tfx+ D -(x+ D7fE) 1. Find the value of Lim
tox+ fe)-f(x+1) x—l
The general solution of the differential equation, y'+y¢' () —¢(x).¢'(x)=0 where ¢ (x) is a known

yon 1S :
;')Y:CE"“"+¢(I)'1 B)y=cet @+ ) -1
Cy=ce?@-¢px)+1 D)y=ce*@+¢(x)+1

x-1

Wnaisd'ained&omavuﬁcalcyiﬂicduﬂcbyopedngavdventhcbnsedﬂ:emkItisknown
that the rate at which the water level drops is proportional to the square root of water depth y, where the
constant of proportionality k > Odependsmtheaccdemﬁondmtogmviymdlhegcancwdﬂn

hole. If t is measured in minutes and k = % then the time to drain the tank if the water is 4 meter deep

to start with is
(A) 30 min (B) 45 min *) 60 min (D) 80 min
Thedi&'acﬂialcquaﬁonofaﬂparabdaseachofw&chhasahmsrccm'h'&whoseaxesarepamﬂel
to x-axis is :
(A) oforder 1 & degree 2 (B) of order 2 & degree 3

) of order 2 and degree 1 (D) of order 2 and degree 2

In(f(x))-In2 (O




R SRS ——

. 2
Number of straight lines which satisfy the differential equation % +x(:-%) -y=0is

@1 7 (©3 ©4

The solution of tbedﬂq-mﬂdeqmﬁon.x’%.cos% -yu‘rl- =-1, wherey—> -1 as x> @ is

1 1 o X+l
/(ﬁ'{y—snx cos ®) y Tl
1 L1 - x+1
(C)y—cosx-i-smx Oy m

’D:erealvahc of m for which the substitution, y = u™ will transform the differential equation,

y— +y* =4x® into a homogeneous equation is :
(A) m=0 ®) m=1 ACH m=312 (D) no value of m

The solution of the differential equation, 2&% = tan (x%y?) - 2xy* given y(1)= \g— is
Ky =et @)saey)=x  (Qcosy+x=0 (D) sinlx’y)=e.et

The differential equation whose general solution is given by,

y = (c, cos(x +c2))—(c3e(""‘))+(css'n x) , where ¢, C;, 3, €y, C5 are arbitrary constants, is

d'y d¥ d’y dly dy

A +y=0 + + —+y=0

A) =1 -~ ety R —3 2y
d’y dy dy o

© 3+ © 35—t

If jty(t)dt=x2+y(x)mmyasamaonmis

2.2

x°-a
)A’?y 2~ (2+a’)e ®)y=1-Q2+ade ?
©C)y=2- (1"‘&2)e T (D) none
Mnbmmy=z“tmhﬁcuﬁlleqtm(x’y’-—l)dy-i-lxy’dsthonhomgencons
differential equation for

w—l ®)0 ©a=1 (D) no value of .

A curve passing through (2, 3) and satisfying the differential equation !‘Y(t)d' =x%y (x). (x >0) is

2 - 9 g Y2 /{ i
(A)x? +y? =13 @)y =3x © —+37=! *)xy=6
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Solution of the differential equation

(e"‘2 re¥ ]y% + e"z(xyz—x)=o' is
M(y:—l)+ ey:=C B) eyz(xz—l)+ c‘z=C
© e’ G*-D+er=C @ e (y-1)+e’ =C

2
A finction y =f(x) satisfying the differential equation %'sinx- ycos x+ %1=0ismm

y—>0as x—>x® then the statement which is correct is

. 2 , n
y/&'ﬂﬁ"):l /@') { f(x) dx slcssthm;

(€ f fix) &x is greater than unity (D) fix) is an odd fanction
<Ak f y= T(jt—xl where ¢ is an arbitrary constant is the general solution of the differential equation
%:[%)-‘- O[%) then the function 0[3] R
a) ';-:' v-37 © {»’i “n{%
% « e ey
— /The degree of the differential equation satistying i ;2 +layl A4y s yfiom
1€ tha NR aof all etricht linas wllat - .. = . . ®

G/g’ o - . N
e ™ If X" + y" = cx” is the solution of (x* -2v))\dx + 5y H, (g

AYm-n=l _ymm =5 \}!‘{:I.n‘ -—d){m-&l

QN mm»mmmhmmm.a@m"“ a

that r(t) is the radius of liquid cone at time t. k> 0). Suppose
The time after which the cone is empty is
AN 0 HIK bk ) Hi3k PYTR
The radius of water cone at 1 =1 is
(1 - kH) b) R [1 - HA] SRl + HA) AR+ MH)

10
5™ The value of Zr(i) is equal to

i=l

2) 10 R[z -i—] b S R[2+l;}£] J)g.([z ..‘_’"’i d) 4 3[2_1’%]

2)
0g32)*

g1

. . —4y- -
o~ /lf' curve satisfying xy, =4y A)J; Opasses through (Lﬂﬂ“)’)lhen the value of a

Au



5 11

£ Lt [0, +[2) be a different nmedonmmm)-zuc]f(r)a-sxf(x)-x‘fa all
2\ x>I, then the value of 2) is e \

l"“-

() The solution of (l+y’)+(.r-¢"'"y)%-0b 25 =/ 4 kf (y) then £O) = O
- y ./

S A curve y = fix) passes through (2, 0) and the slope at (x, y) as

| (x+1)? +(y-3)
S .

x+1

then f3) = 2

e, N i 4 - |

o .
: The function f(8) = A (9% isfies the differential equation.
@ dB {1 —cosBcos x

df = Y 200

w/gg-r 2f(©)cot®=0 b) %_2f(a)¢mo-o ) Eﬁ+2ﬂ9) 0 d) 29 2/(®)=0
oy

Let f:[l, =) —=[2, ‘N a dﬂmnﬁlble function such that f(1)=2. If 6!{(1)4*'34(3)-3 for all

r 21, then the value of f2) is

R e

Ao e
-

:i \L \” %> U 4 Do AR
| RO~ Jony Ay a\\v} NN VY *\bﬁ‘ R AR = o
T Q) S e O sy =




SN Q\X\'&\ & A o)Ay LAyl €3 —*311*3\""5)&)6“&:&
12
BY  OMPATax A\ B PySey o

£ Solution of the differential equation (x% + y] = gy-inx? [x :_: a y]

@%_ o _c (B) -3+e""=c

) -¥+e'”’ =c (D) ‘l;*ﬁ"' =C

|
Let [ [EI] = R (the set of all real numbers) be a positive, non-constant and differentiable function

!
such that f(x) < 2f(x) and f(-;-J = 1. Then the value of I J(x)dx lies in the interval
1

(A) 2e~ 1, 2¢) (B) (e~1,2¢ - 1)
= g

© )

(D)
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A curve passes through the point (l ; %) . Let the slope of the curve at each point (x, y) be

o sec(z) , X > 0. Then the equation of the curve is

x X
\}A](z)=logx+}— (B) coscc(z)=logx+2
X 2 x
(9] scc[z—y)= logx+2 (D) c:>s[2—y)=logx+l
x x 2
(A)
1 dz ) 5 - %
The value of'(';élx3 {E(l—x ) }dx 18 C
dy, xy _X +2x in (-1, 1) satisfying

@ The function y = f(x) is the solution of the differential equation S -
= I-x

3

7
f©)=0.Then [ f(x)dxis

]

2
(A) E_ﬁ __ﬁ
3' 2 3 4
x 3 x B
B3y sz

Let y(x) be a solution of the differential equation (1 + €")y’ + y¢" = 1. If (0) = 2, then which of the
@ following statements is (are) true ?

~4)=0 B)»(-2)=0
y(x) has a critical point in the interval (-1, 0) (D) y(x) has no critical point in the interval (-1, 0)

; Consider the family of all circles whose centers lie on the straight line y = x. If this family of circles is
@ represented by the differential equation Py” + Qy’ + 1 = 0, where P, Q are functions of x, y and

2
Y'(here y = o y'= % ), then which of the following statements is (are) true ?

(A)Pry+x (ByP=y-x
©F+0=1-xtyty+ () (D)P-Q=x+y-y -}

Consider the hyperbola H : x* - * = ] and a circle S with center N(x;, 0). Suppose that Hand S touch each
other at a point P(x,, y;) with x, > 1 and y, > 0. The common tangent to H and S at P intersects the x-axis at

point M. If (/, m) is the centroid of the triangle APMN, then the correct expression(s) is(are)

di 1 X,
(A —=1-— forx; > | ygg__——L—fclI|>|
ﬂ/dx, Ix} : dx, 3( rxlz_l)

dl 1 1
C) —=1+— forx; > 1 =- fory, >0
0. D e
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PARAGRAPH 1

Let F: R =R be a thrice differentiable function. Suppose that F(1) =0, F(3)=—4 and F'(x) <0 for all x €

(172, 3). Let f (x) =xF(x) for all x € R.

The correct statement(s) is(are)

<o ABT/(2)<0
Mg}:Oforanyxe(l,B) (D) f(x) = 0 for some x € (1, 3)

3 3
If j xF'(x)dx=-12 and j x*F"(x)dx = 40, then the correct expression(s) is(are)

1 |
3
dqﬁ'(a) +(1)-32=0 . ® [7a=12
1
3
ST @)~/ (1) + 320 o] Gae=-12

1
_ o . f(x)
Let (0, ©) = R be a differentiable function such that f'(x)=2-——= for all x € (0, ) and f{1) # 1.
X

Then
M f‘(—I-J.—J (B) lim xf(1)=2
x—»0+ X x—0+ X

(€) lim x*f'(x)=0 (D) |f(x)[s2 forallx 0,2)

x—0+

(A)

A solution curve of the differential equation (xz +xy+4x +2y+ 4);1_y_ y2 =0, x >0, passes through the
X

poingH, 3). Then the solution curve
intersects y = x + 2 exactly at one point 1
(B) intersects y = x + 2 exactly at two points
(C) infersects y = (x + 2)° \
does NOT intersect y = (x + 3)*
\\\\ - - -
If y = y(x) satisfies the differential equation
-1

8&(J9+J})dy=( 4+\/9+J;) dc, x>0

and #(0) = V7, then y(256) =

3 [B] 9
[C]16 [D] 80
If /R — R is a differentiable function such that f*(x) > 2f(x) for all x € R, and f(0) = 1, then
_{2?&5) is increasing in (0, o) [B] f (x) is decreasing in (0, )
f(x)>¢€*in (0, ) [D]f(x) < & in (0, »)

AC
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Let f: R — Rand g : R — R be two non-constant differentiable functions. If
£(x) = (e™8") g'(x) for all x € R,
and f{1) = g(2) = 1, then which of the following statement(s) is (are) TRUE ?

(A) A2) <1 -log,2 f2)> 1 -log, 2
g(1)>1-log.2 (D) g(1)<1-loge2
Let f: [0, ) — R be a continuous function such that
f(x)=1—2x+je"'f(t)dt
0

for all x [0, ). Then, which of the following statement(s) is (are) TRUE ?
(A) e curve y = f{x) passes through the point (1, 2)
(B) The curvey= fix) passes through the point (2, -1)

-~

‘@/The area of the region {(x,y) € [0, 1] xR:fx)Sy< V1-x*}is 1:_;_2

(D) The area of the region {(x,y) € [0, 1] xR: f{x)<ys Ji-x?}is 1[2——1

Let f: (0, ©) = R be a twice differentiable function such that
lim f(x)smt—f(t)smx =sin’x forallx e (0, m)

1—x 1—Xx

If f (%J = —% , then which of the following statement(s) is (are) TRUE ?

(A) f (%J =-4_«/_% _/(m < 564—-_.:2 for all x € (0, =)
‘9)/Th.ere exists a € (0, ) such that f'(a)=0 M}" f (g—) =0

B,C,D

Let/: R — R be a differentiable function with £(0)= 0. If y = S (x) satisfies the differential equation

dy
—=(2+5y)(5y-2),
= (2+52)(5r-2)
then the value of lim f(x) is
X——o

Let /: R = R be a differentiable function with (0) = 1 and satisfying the equation
flx +y) = fx)f ‘() +/'(x) f () for all x,y € R.
Then, the value of log.(f'(4)) is @

2
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Let I" denote a curve y = y(x) which is in the first quadrant and let the point (1, 0) lie on it. Let the tangent
to T at a point P intersect the y-axis at Yp. If PYp has length | for each point P on I, then which of the
following option is/are correct?

f_ 2
/./y=log,[-1+—-]—L)— |-x? ,B./xy'+ 1-x2=0
X
I_ 2
C. y=-log,['_2‘—1—’L]+J1-x’ D. xy-vl-x*=0
X

AB

Let b be a nonzero real number. Suppose fL R — Risa differentiable function such that f{0) = 1. If the
derivative f' of f satisfies the equation

; f(x)
Pk b? +x?
W € R, then which of the following statements is/are TRUE?
) If b> 0, then fis an increasing function
(B) < 0, then fis a decreasing function
fix) {i-x)=1forallx e R
(D) fix)-f—x)=0 forallx € R

A, C
Letf: R = R and g: R — Rbe functions satisfying

fix +y) = f{x) + Ky) + {)f(y) and fix) = xg(x)
forallx,y e R.If lirrgg(x) =1, then which of the following statements is/are TRUE?

M is-differentiable at every x € R
ﬁ)%:(t:)) = 1, then g is differentiable at everyx € R
(©) ¢ derivative f(1) is equal to 1
,M;Z derivative f(0) is equal to 1

A,B,D

For any real numbers aand B, let Yo p (x), x € R, be the solution of the differential equation

9Y 4 ay =xe®™, y(1)=1.
dx

Let S={Y,p (x):a,pe R} Then which of the following functions belong(s) the set S?

2
e =52i°_' *("'%)"‘ (B) 100 =~ e"‘+(e+%)o“
e* 1 o?) . =_O_’_‘_ _1_- ) [ 22_] "
f(x)=—2—(x--2-)+(e——4 ]o (D) f(x) 5 (2 x|+|e+ e

If y(x) is the solution of the differential equation xdy —( y ~dy)dx =0 for x>0, y(1) = 2, and the slope of

Q"""  the curve y = y(x) is never zero, then the value of lOy(Jl_’ ) is




Wooiw
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For x € R, let the function y(x) be the solution of the differential equation
dy n
—+12y= —x |, y(0)=0.
- y ::os(12 x] y(0)

Then, which of the following statements is/arc TRUE?

(A) y(x) is an increasing function

(B) is a decreasing function
There exists a real number f such that the line y = B intersects the curve y = y(x) at infinitely many
points

(D) y(x) is a periodic function

|
Let f:[1,00) > R be a differentiable function such that S)= 3 and

. 3
© 3 L S(dt=x f(x) -—%-, x €[1,00). Let e denote the base of the natural logarithm. Then the

value of f(e) is

& +4 log,4+e JFY“/ & -4
B) —————— et
(A) — (B) =3 - @) —

@ For x € R, let y(x) be a solution of the differential equation

®

(x* - 5)% —2xy=-2x(x"—5)* such that p(2) =7.
Then the maximum value of the function y(x) is

Showthat(4x+3y+1)dx+(3x+2y+1}dy=0mpresmtsahyperbolahaingthelinesx+y=ow
2x + y + 1 =0 as asymptotes

Sove :y=mx+m-m? where,m=a-
VT A
-Iﬁt‘hldm.mnu‘bh ﬁl “On l

(%~
. ""1’“0“-:‘*“ hl‘

x20. The value of 12
i:'wmmﬁ"'“ﬂ“ﬂm

6 '3 1 @2

DMy m e falhaei ot we
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’ 4 v\ J
/.
@1 I.atlbethopmhmnlueofmoqulpmontmdebothcnlmaﬁaithubun

dv““(d‘)f"' t years. The value Vi¢) depreciates at a rate given by differential equation
2 = —* (T~ 1), where & > 0 is a constant and T 1s the total life in years of the

equipment. Then the scrap value VIT) of the equipment is :

AT T
-= ® 1-X 2"’
(c) e*T @ T‘--;-
# "f'\ 2s = k
‘ 8= g (x) df(2)
Chhdr ' =T~ and g(x) is a given
@‘e d &(x) &) 1+ 8@ where f "(x) denotes — - gz

non-constant differentiable function an R. If g (1) =y (1) = 1 and g () = J2¢- D

W: 1
1 2 e
2g(e) A -2;(-:) © S"g—(;')' ‘ (d 3g(e)

Au o3

dAoontinuous ﬁmcﬁonf:R—»Raaﬂsfythediﬂ'enntialequaﬁenf&)s(l +19
AN -

{uf AU dt]then the value of f(-2) is : |
o 2 ‘,w’—(

1+¢
17 -17
@ 0 ® © 5 =

—
@- wf(z)(f(xboboadmuabkfnncuonuwng

Frer= (£ - 40+ (7)1t 100, whereX0) = 100, thenlis g,
0

10
(a) 0 1 © 3 @ 10
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~
@ mm.mmummnmum]wm* b
Ve

.jf(t)t-ntdndfm-l ,
5 10. 'memxlmumvnlueoff(x)h 4
C—/' (a ) 4 = (e 1 @1
4
& u.'l‘henumberoflolutlonoff(x)-lininterval[  2x] s :
(a) 2 ®) 3 ‘£ O

Letfbea d;l’!omtuhlo function uﬂm

1(s) '
[ r'®de- _[(eon-!(t))dt omlfm-l ,
0

- -

-~

T . -~

lf(a) f(x) om(o.ﬂ"

18. The number of solution(s) of the equation 2
b
(a) 2 ,m/s (c) 4 - -

Th e
\ Thevalue of (f(x)dxles in the interval :
0

@) why)  w@) e

(S The value of lim ”‘]+[°°‘2']+[°°'3‘]+....+[°—°'-(—12m—)- is equal to:

f(x) f(2x) f(3x) f (100x)
[Noté : where [k] denotes greatest integer less than or equal to k.)
0 (b) 4950 (c) 5049 (d) 5060

@ Which of the following pair(s) is/are orthogonal?
M’i—y’-cmdy“-bx M-s-‘-w“uﬂx-&z-y-&k—s
M—a’mdx’-rﬂy’-h ' _’(ﬂ) l-fy’-c.ndzy-b
where c and & arbitrary constant.
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'uty-f(x)belcumclpmlnlthrouch(ﬁ.z)md(s,%)mduudymga

O P o
differential equation y (-&x—’;] = 2(‘—1;) . Curve C, is the director circle of the

circle x? 4 y3 = 2. If the shortest distance between the curves C, and C, is(/p-9@
where p, ¢ € N, then find the value of (p%-q).

wy.f(x)dMBIO.ﬂm&Mmy'y’; 1 =0 where

@ fx)20Vx€ D,dﬂl)-&ﬂ”-l&.hi&n“vﬁ.d‘f&),@
mm,p,mmhmdhm-ly’u-ﬂ-f derivative of
ywrt x]

(y2 + xty2+ xy+1)y e + (09 - iyi-xy+ e dy=0.

X\-k—:).\v\ — }i = =R

.‘1)’.._(.’.‘_";1.):._. LX+°1)\‘K\*9~§3_—3}>§ ,Lé\\%\%’b
dx (x+2)(y-2)°

)
Show that if y, and y, be solutions

d
6f the equation -c-l-i- + Py = Q.where P and Q are
functions of x alone, and y, = y,z, then

z=1+ ae J-arn e , where a is an arbitrary constant.

S ey =X e
sec29d9+tan9(l-rtan9)dr=0. %%

d — i o
Solve a'i‘ = | - x(y-X) - xXy-x), W = el M)

Solve (y + )&J;; (x +y)) dx
+(yy[xy (x+y)-x)dy=0, *i'%}’x Aot TR =
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| S\ B -
’ D

x-y)? y

.Sd-\'tp:-bz',ycaxzy}_ dey'wz"'sz,-

>4
Solve pxy = ¥2 In y - p?
\*'\\.Q — x>

Solve the equation

=2 E Peais 2% 2\ AL
Sl Y = n o y -XY lny" QLQS\’Q“Q ?L.
Solve the equation y = Xy’ + .éi:
y
-
where a is a constant. Wy

Solve y=px + p-pi Sy B F~u=8~d

\3: %))
d’y -
_..—Z- s - QA\@\QQQ_J((LQ@;G\W
Solve " +a2y=0. %
X
¢ ha & e\
S°|"¢‘:—y?"‘xi"'=g. = X‘5\0“}0'\\7\\“‘( NSNS g,
dx dx
Find the particular solution of the
" equation xy” + y + x = 0, that satisfies the conditions \G—E%J
y=°vy=OM‘uO. \‘\Q"_'_‘_.—-?S____,
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4
Find the particular solution of the

equation yy' - y2 = y* provided that y= 1,y =0 when x =0.
Let f: R* = R be a differentiable

\‘Q-v DRGNS

function where flx)=e—(x-1)(Inx-1)+ rf(x)dx,
Find f{x). )Q\?\:\W\X—‘c or

Let f: (0, ®) - (0, ) be 5
Aifferentiable function satisfying,

x I(l—t)t(t)dt I t{t)dt V x € R*and {1)=1,
Detenmne f(x). fre e % %)

If a continuous function f{x) satisfies

the relation, Itf(x—t)dt jf(t)dt+smx+axx -1,
,\m = R,
for all real numbersx then ﬁnd fx).

Let flx) is periodic function such that

| (ﬂt)}‘dt=—l—(f(r(t)dt)! v x R~ {0}. Find the
-
function fix)if (1)=1. ™ 2)
FINA UE CUI VES VILLIIVEVIIal W v

Gircles x2 + y2 + 2py — k2 = 0, where p is the variable
PAIBIESE: TN RIS
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The concentration of the potassium

in a kidney is 0.0025 mg/cm3. The kidney is placed in a
vessel in which the potassium concentration is 0.0040
mg/cm3. In 2 hours, the potassium concentration in
the kidney is found to be 0.0030 mg/cm3. What would
be the concentration of potassium in the kidney 4
hours after it was placed in the vessel? How long
does it take for the concentration to reach 0.0035 mg/
cm3? Assume that the vessel is sufficiently large and

that the vessel concentration a = 0.0040 mg/cm3
remains constant. Lo SHRwelogerer)

= A body whose tcmpcfral}:rc T is
initially 200° C is immersed in 2 liquid wl:ucr:
temperature T, is constantly 100°C . Ifthe tempera e
of the body is 150°C at t = 1 minute, w'I:at i$ i
temperatureatt =2 minutes? T =\\"S"
A body at an unknown temperaturc

’ is placed in a room which is held at a constant
temperature of 30° F. If after IOnytn‘md\empame
of the body is 0° F and after 20 minutes the temperature
of the body is 15° F, find the unknown initial
temperature. T T

, which 10 kg of salt are dissolved. &ﬁnmu‘
salt per litre flows into the tank at 5 litre/min. if eyt
stirred mixture is drawn ofY at 4 litre/min.. find : (i) g,

amount of the salt in the tank at time t, and (ji) g,
amount of the salt in the tank at t = 10 mig. Aoy
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Suppose that a sky diver falls from
rest towards the earth and the parachute opens at an
instant, call it t = 0, when the sky diver's speed is
v(0) = v, = 10.0 m/s. Find v(t) of the sky diver at any
later time t. Does v(t) increase indefinitely?

Suppose that the weight of the man plus the equipment
1s W= 712 N, the air resistance R is proportional to v2,
say R = bv2Z N, where b is the constant of
proportionality and depends mainly upon the
parachute. We also assume that b= 30.0 Ns?/m?=30.0
kg/m. oy~ W7 OIS eRTRE |

A b\ﬁa} “,33‘6‘{1 Swvith a velocity u

fwidth a. If the velocity of

T ~  stream O .
directly across a st portional to the product of

the current is ‘dimdllz K:‘; banks, find the pgth of the

down stream to the point where
BRSBTS T

Solve x2 %’; +ye 7 =2y(x-y) WAM) —_\t\w Q=N

The function y (x) satisties the

— [y()
equation y(x)+2x [-Z=5.du=3x2+2x+1. Show that

0

X

the substitution z (x) = Ily::)z du converts the

equation into a first order linear differential equation
for z(x) solve for z (x) . Hence solve the original equ’ation
for y (x). \.Q\w-)__ Ny e

T W)

.




Given a function gwhich has a
( gerivative g' (x) for everyreal x and which satisfy

'(0) =2 and g(x+y)=e.g(x) + e .g(y)
; ¢ all xandy, find g(x)and determine the area

{;unded by the graph of the function, ordinate of

.ts minima and the co-ordinate axes . {'7)= axeX
A=(8We) repunx
A differentiable function f'satisfies
(x-y) fix+y)-(x+y) filx-y)=4xy(x2-y) Vx,
y € R, where f{1)= 1. Find f(x). .\ 1253
Prove the identity

| J‘eu_z! dz = e*'/ Ie"‘/"dz denvmg for the -
- 0

1= [¢* dz a differential equation and solvingit
0
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Let the function /n (f(x)) is defined
where f(x) exists for x 2 2 and k is fixed positive real

number, prove that if i“(x f(x)) < -k f (x) then
f(x) < Ax-1*k where A is independent of x.




