SINGLE CORRECT CHOICE TYPE
A E

D, RENTTALREQUATIONSS

ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

1. The order ‘O’ and degree D of the differential equation
N Q +ﬁ ﬂ 2+ +£ ﬂ ”+ . 5. The solution of xzxfyzz(xzi 2—1]dxis
y e ) T ol ) T are y y
given iy
(@ O=1,D=1 (@ y=xcot(c—x) (b) cos” [—]:—x+c
(b) 0=1,D=0 X
(¢) O=1,D isnotdefined )
(d) O=1, D cannot be determined _ _ Yo _
2. Solution of the differential equation, © y=xtan(c-x) (d) ) x tan (¢ — x)
. dy . 2 . .
2ysin X o= 2sinxcosx — y*~ cos x satisfying 6. The solution of ye™/Ydx — (xe"™/¥) 1 y3)dy = 0 is
_ —x/
y[%j:lisgivenby (a) €X/y+y2=C (b) xexy-',-y:C
(@) »>=sinx (b) y=sintx © 207V 1yr=C d e*Vi2yt=cC
2 _ + 2 it = 2
© y =cosx+l (@ y7sinx=4 cos”x 7. If ¢(x)is a differentiable function then the solution of
- 3dy 2 _ox P .
3. The solution of x E +4x“tany =e secy satisfying y dy+(y 0'(x) = d(x)d'(x))dx = 0 is
1)=0,is _
W @ y=()-D+Ce
(@ tany=(x—-2)e*Inx
2
b = +C
(b) Siny — ex (x _1) x—4 ( ) y ¢ (x) ((])(x))
(© tany=(x—1)e* x> © ye?™=¢x)e?™ +C
(@ siny=e*(x-Dx~ @ (=) =)@ +C
4. The solution of y(2x%y+e¥)dx—(e* + ) )dy=0, if & The solution of
y(0)=1Lis (y(1+x_1)+siny)dx +(x+Mn x+xcosy)dy =0 is
@@ 6" +4x3y-3)°-3y=0 1 1
@ (1+y siny)+x Mmhx=C
(b) e —4xy-3x>-3=0
) 3 3 (b) (y+siny)+xymx=C
X f—
(© x“e"—4x’y-3xy”° -3x=0 () xy+tylnx+xsiny=C
(d) None of these (d) None of these
~
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2 2
a 2mk%x

for x > a and forx

X a
< a. If the particle starts from rest at the point x = 2a, then
it will reach the point x = 0 with a speed

by an attractive force

dy 13.  The real value of m for which the substitution y =" will
9. The solution of y x+y P oois . . .
dx transform the differential equation
4 5 5 4 4. dy 4 6 . Lo
2ty =4
@ xT . x_5 _c ) x? R - X'y 0 +y X" into a homogeneous equation is
5y 4y @@ m=0 (b) m=1
5 5 5 3 2
© grig=C @ xfytei=c © @ m=3
y.5y 14.  Solution of the differential equation
10.  The solution of the equation 2 2 33 3
dy x dy x>y (dy .
dy 3 3 . =1+xy —_— | = +..... 18
d—+x(x+y):x (x+y)y —1lis dx 2' dx 3! \dx
X
@ y=In(x)+c () y=(@nx)’+c
2 X
a =x"+1+C
@ x+y * ¢ (© y=#In(x)+c (d xy=x"+c
15. The solution of the differential equation
2
(b) L i+ dy _ 1 S
(x+y) dx )cy[x2 sin y2 +1]
2
(©) S =x+1+ Cce* (@) x*(cosy?—siny?—2Ce? )=2
(x+y) ,
) (b) y*(cosx? —siny? —2Ce™? ) =2
(d) =x+1+Ce* )
x+y () x%(cosy?—siny?—e ¥ )=4C
(d) None of these
. xdx + ydy a? —x* - y
11.  The solution of dy dy 4
xdy — ydx x>+ y 16.  The solution of y = Zx( j (—j is
dx dx
(@) /x> +y? :a{sm Z+C } @ yp=20"2x"44¢ (b) y=2Jex? +¢?
X
© y=2Jc(x+1) @ y=2Jex+c?
(b) x*+3? = acos{ tan +C } dy
17.  Solution of the differential equation = e (e -e)
X
©) x?+y? = a{tan(sin_ll+Cj} 19
* (@ e =e"-1+ce™ (b)) e*=e+ce? +1
(d) None of these . ot
12. A particle of mass mis moving in a straight line is acted on © e’ =e" —l+ce (d) None of these
18.  Solution of the differental equation

xcos (Zj (ydx + xdy) = ysin (Zj (xdy — ydx) is
X X

(&) y=cxcos (ﬁj (b) sec [ZJ =cxy
v X

@ kva ® kV2a

(c) kBa (d) %\/; (c) (stec(Zch (d) none of these
X X

)
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d 25.  If the length of the portion of the normal intercepted
19.  The solution of sin y (d_yj =cosy(l-xcosy) is between a curve and the x-axis varies as the square of the
X ordinate, then the curve is given by
— X _ -X
(@) secy=x+l+ce (b) secy=c(x+I)+e @ he+V1-k2x2 =CP (b) ky+ k2% —1= e
(c) e*+secy=cx (d) Allcorrect 3
N —1=ce
20.  Solution of the differential equation ©  ky+Nk"x" =1 =ce (d) None of these
5 5 [k is the constant of proportionality and c is any orbitrary
1 dotd > _ 1 dv=0is constant]
X (x—y) (x—y)° ¥ 26. The general solution of the differential equation :
dy _ 2.2 .
(a) ln£+ Xy —c (b) :Cex/y dx_xy(xy =1) is
Y x-y xX=y 5 5 5
N @ € =P +D+ce” (b) y 2 =x*+1+ce”
© In|xyl=c+ 24 (d) None of these
_ 2
. , _ . © o=+ (d) none of these
21.  The solution of the differential equation )
27. A tangent and a normal to a curve at any point P meet the
I ﬂ _ y3 i y2 / y2 ~x2 is x and y axes at 4, B and C, D respectively. If the centre of
dx circle through O, C, P and B lies on the line y = x (O is the
origin) then the differential equation of all such curves is :
@ y+yyt-x*=cy ®) y—yy*-x* =cwy 2
dy y-x dy y“—x
© Wiyt-x*=ax+y (@ xyy?-x* =cx+y @ T s ® o y2 452
22.  The family of curves whose tangents form an angle of r dy x-y
4 (c) e = (d) none of these
ith the hyperbolas xy = C are oY
t =
W P Y 28. If y(x) is the solution of the differential equation
(a) pair of straight lines (b) y2 —xy— xX=C dy
— = 2x(y—1) withy (0)=1then lim y(x)equals
(c) y2 —2xy -x’=C (d) y2 +2xy —x’=C x e
23.  Through any point (x, y) of a curve which passes through (@ 0 (b 1
the origin, lines are drawn parallel to the co-ordinate axes. () e . (d) o . .
The curve, given that it divides the rectangle formed by 29.  Lety .:f(x) b-e acurve passing through (e, ¢), which satisfy
the two lines and the axes into two areas, one of which is the differential equation (2ny +xy log x) dx —x log x dy = 0,
twice the other, represents a family of e
(a) circles x>0,y>0.1f g(x) = lim f(x)then j g(x)dx equals to
(b) pair of straight lines n—>® Ve
(c) parabolas
(d) rectangular hyperbolas (@) e (b) 1
24.  Acurve f(x) passes through the point P (1, 1). The normal (¢) 0 ) ) (d none of these )
. . 30. The curve, which satisfies the differential equation
to the curve at point Pis a(y —1)+(x—1) = 0. If the slope
of the tangent at any point on the curve is proportional to xdy — ydx - y2 sin (xy) and passes through (0, 1), is given
the ordinate at that point, then the equation of the curve is xdy + ydx
@ y=e"-1 (®) y-1=e™ by
(@ y(1—-cosxy)+x=0 (b) sinxy—x=0
) y=e'* D d y-a=ée* () siny+y=0 (d) cosxy—2y=0

19.@®OW
24.@®OW@
29.@®O@

22.@®OO@
27.@®O@

23. @®OO@
28. @®O@

20 @O®OO@
25.@®OW@
30. @O

21. @®OO@
26 @®O@

MARK YOUR

RESPONSE




31.

32.

33.

34.

3s.

36.

The solution of the differential equation 37.

dy y sin2x

X
dx 2 2y

(@) xp? =cos®x+c¢ (b) x)?=sin’x+c

(c) yx?=cos’x+c (d) None of these

If x-intercept of any tangent is 3 times the x-coordinate of
the point of tangency, then the equation of the curve lying
in the first quadrant, given that it passes through (1, 1) is

is given by

1 B 1
(a) y== (b) y—x_z
1
() y=$ @ y=+x

The radius of a right circular cylinder increases at a con- 38

stant rate 1/37 cm/s. Its altitude is a linear function of the
radius and increases three times as fast as radius. When the
radius is 1 cm then the altitude is 6 cm. When the radius is 3
cm, the volume is increasing at a rate of

(@) 12cm3/sec (b) 22 cm’/sec

(c) 30cm3/sec (d) 33 cm’/sec

If a curve C has the property that if the tangent drawn at
any point P on C meets the coordinate axes at 4 and B, and
P is the mid-point of 4B, then the curve if it passes through
(1,1),1s
(a) xy=1
(©) x’=1

(b) x’y=1

d
The solution of d—y(xzy3 + xy) =1 is
X

1 .2
@@ —=2-y>+ce??
x

2
(b) 2 +2=cxe? /2

© €2 e
X

40.

1-2 2
(d) Tx=—y2+ce 12

The solution of the differential equation
{y[Hlj +cosy}dx +(x+logx—xsiny)dy=0is
x

(@ xy—ylogx+xcosy=c
(b) xy+ylogx+xcosy=c
() xy—ylogx—xlogy=c
(d’)‘none of these

(d) y2 =x 39.

The solution of the differential equation
xylog(ij dx + {yz —x? 10g(£}}dy =0 is
y y

2 (x) x?
(a) —210gL— *7=*10gy+10gc

2 (x) X
(b) —210gL—J +—= log y +logc
2y Y/, 4y

x2

log(i\ 7i+—logy+ loge=0
() ‘og| 3 ) h2 2y2
(d) None of these

Lef £ (x) be a positive, continuous and differentiable func-

lim f(x)=1 and

tion on the interval (a,b). If
x—at

lim £(x)=3"% Also f" (x)>/3 (x) +% then

x—b~ f(x)
T T

(@) bfazz (b) bfasz

() b—a< % (d) None of these

The solution of the differential equation

dy _ 1

.

dx xy[x2 siny2 +1J
2

(@) x?(cosy*—siny?— 2¢ce ¥ )=2
2

(b) 2 (cos x> —siny? — 2¢ce ¥ ) =2

(©) x%(cos)?—siny?— .7 )=4c

(d) None of these
Solution of the differential equation

1 y2 X2 1
S d —~lagy=o .
{x <xy>2}x+{<xy>2 y}y s

X Xy Y x/y
/m |+ =Cc (b =ce
@ M7 0 T
xy i
() fnlxy| =¢+ () 2= ce”
xX=y x+y
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY

ONE is correct.

PASSAGE-1

The ORDER of a differential equation is defined as the order of
the highest order derivative occuring in the equation. For example,

2
. y . . .
the order of equation d—2+y =0 is 2, as it contains second
X

order derivative as the highest order derivative. For a given family
of curves the order of its differential equation will be equal to the
number of arbitrary constants in its equation. For example, the
family of curves given by y = 4 cos x + B sin x; has two arbitrary
constants, so its differential equation will be second order.

The DEGREE of a differential equation is the exponent of the highest
order derivative in the equation after the equation is expressed as a
polynomial in various order derivatives. For example, the equation

d 2
d_; + =0 is in polynomial form so its degree is the exponent of
X

2
< whichis 1.
dx

1. The order and degree of the differential equation whose

solutionis y = cx + 233242 , Where ¢ is a parameter,

are respectively

(@) land4 (b) land3
(¢) 2and2 (d land2
2. The order and degree of the differential equation

4. The order of the differential equation formed by
differentiating and eliminating the constants from y = a
sinx + b cos2x + ¢ sin 2x + d cos 2x, where a, b, ¢, d are
arbitrary constants; is

@@ 1 (b) 2
() 3 d 4
PASSAGE-2

d
Let us represent the derivative d—y by p. An equation of the form
X

y=px+fe .. (D)
is known as Clairut’s equation where f'(p) is a function of p.
To solve equation (1), we differentiate the equation with respect
to x, we get

dp . .y 4P
=p+x—+ —
p=prx—o f(p)dx

=L (L =0 - @)
dx dx

or, x+f'(p)=0 ...(3)

Now, (2) gives p = constant = ¢, say.

Then eliminating p from (1) we get y = cx + f(c) d)

Which is a solution of equation (1).

If we eliminate p between (1) and (3) we will obtain another solution

not contained in the general solution (4). This solution is known

as the singular solution.

5. The general equation of the differential equation
y=px +log p which does not contain the singular solution,
is

1
d*y  (dy (@ y=cxtloge (b) y=ex+
— =sin T + Xy are respectively ¢
dx X () y=logx+c (d) y=-logx+ec
(@ 2,1 (b) 2, infinite 6. Singular solution of the differential equation
(c) 2,0 (d) 2, not defined p N2
3. The order of the differential equation whose general P y—[—y) is
solution is given by dx dx
y= (Cl + Cz)COS(X + CS) —C4€x+65 5 Where Cly 027 C3, C4, c5 (a) y= f (b) y= ﬁ
are arbitrary constants, is 4 4
@ 5 (b) 4 2
() 3 (@ 2 ) y= vy (d y=x
£

L @®OO | 2. @OOG

MARK YOUR

3. @®OG

4 @OOW |5 @®OOD

RESPONSE

6. @O




Solution of the differential equation

2
2 ﬂj: [Q}
* (y xdx Y dx

which does not contain singular solution is
(@) x*(y—xc)=yc? (b) y=cx+c?
(©) Y=cxt+c? (d) xy=cx*+c

PASSAGE-3

Lety=f(x) and y = g (x) be the pair of curves such that the
tangents at point with equal abscissae intersect on y-axis,
and the normals drawn at points with equal abscissae inter-
sect on x-axis. One curve passes through (1, 1) and the
other passes through (2, 3). Then

10.

The curve f'(x), is given by

(@) —-x () 27—+
X

X
2 1

(© —-x @ —
X X

The curve g (x), is given by

@ x> (b) x+2
X X

2

© - @ Y =2x
x2 2

The number of positive integral solutions for /(x) = g (x), are
(a) 4 (b) 5
(c) 6 (d) none of these

o
.

MARK YOUR
7.
©000

»

&

8. @O

9. @O

10.@OOW

REASONING TYPE

(©) Statement-1 is true but Statement-2is false.
(d) Statement-1isfalsebutStatement-2is true.

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:

(@)  BothStatement-1 and Statement-2 are true and Statement-2is the correct explanation of Statement-1.

Both Statement-1 and Statement-2 are true and Statement-2is not the correct explanation of Statement-1.

Statement-1 : The general solution of %+ y=11is
x

ye* =e* +c¢

Statement-2  : The number of arbitrary constants in

the general solution of the differential

equation is equal to the order of
differential equation.

Statement-1 : If the lengths of subtangent and

subnormal at point (x, y) on y =f(x) are
respectively 9 and 4. Thenx = 16

Statement-2  : Product of sub tangent and sub normal

is square of the ordinate of the point.

Statement-1 : The differential equation whose general

.. G
solution is ¥ = C;x+—= for all values
x

of C, and C, is a linear equation

4.

. C
Statement-2 : The equation y=Cjx+—2= has two
X

arbitrary  constants, so the
corresponding differential equation is of
second order.

Statement-1 : The differential equation of all

non-hroizontal lines in a plane is

dzy
_2:0
dx
Statement-2 : The general equation of all non-
horizontal lines in xy plane is ax + by =1,

a+0
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1.

MULTIPLE CORRECT CHOICE TYPE

Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

v\’ dy _ 2
The solution of (—] +2ycotx—=y" is
dx dx

c c
(@ y- =0 (b)) y=
1+ cosx 1—cosx

© x=2sin"' £ (d) x=2cos! <
2y 2y

The solution of %Jr x = xe" DY s
X

1 (-Dy _1) 42
(a) n_llogk e(nfl)y J—7+C

®) (n=1)y C(n—l)y+(n—1)x2/2
e =Ce

([ =Dy _q )

_ 2
(C) 10ngJ =x"+C

(d) e(nfl)y _ Ce(nfl)x2/2+x 41

The differential equation of the curve for which the initial
ordinate of any tangent is equal to the corresponding
subnormal

(a) islinear

(b) is homogeneous of first degree

(c) has degree 2

(d) is second order

The orthogonal trajectories of the family of coaxial circle

x>+ y2 +2gx+ C =0, where g is a parameter are

(a) family of circles with center on y-axis

(b) system of coaxial parabolas

) x*+ y2 —C'x—Cy=0, where (' is an arbitrary
constant

(d) system of coaxial circles with radical axis along x-axis

~

5. 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? is

a2 a2
@ r=a+o- 0 y=er+t
y x
2 2
(¢ xy:cx+a— (d) xzcy—a—
X y
6. The curve y = f(x) is such that the area of the trapezium

formed by the coordinate axes ordinate of an arbitrary point
and the tangent at this point equals half the square of its
abscissa. The equation of the curve can be

@ y=cox’+x (b) y=cx?-x
- 2 =cx? tx+l
() y=cx+x d y=ox"xxzx
7. Let f (x) be a non-zero function, whose all successive

derivatives exist and are non-zero.If f(x), f'(x) and f"(x)

arein G. P.and f(0)= f'(0)=1 then

(@ f(x)>0VxeR b) f'(x)>0VxeR
© f"0)=1 (d f(¥) <1vxeRr
8. Given a function ‘g’ which has a derivative g'(x) for

every real x and satisfies g'(0) =2andg(x+y)=

e’ g(x)+e*g(y) forallxandy then
(2) g (x)isincreasing forall x €[—1,00)
(b) Range of g (x) is [—3, ooj

e
() g"(x)>0vx

@ Lm g _,

x—0
X

£
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11.

If the length of subnormal is equal to the length of
subtangent at any point (3, 4) on the curve y = f(x) and the
tangent at (3, 4) to y = f(x) meets the coordinate areas at 4
and B, then the area of the triangle OAB, where O is origin,
is

25 49
() > (b) >

1 4 9
©) 5 @ 3

The tangent at any point P on y = f{x) meets x and y-axis at
Aand B.If PA : PB=2: 1 then the equation of the curve, is :
(@ |x|y=c (b) ¥|y|=c
© Ix|y*=c d x=c¢7

Solution of the differential equation

\ d
(_y) (¥ f ey 1=0 are given by
dx dx

12.

13.

@ yte*=k (b) y—e*=k
(c) yte'=k d) y—e'=k

The function f(x) satisfying {f(x)}2+4f(x) £~ (x)+ {f '(x)}?
=0 is given by

(2+\/§)x (—2+x/5)x

(@) ke (b) ke

©) o (23 (d) klog(2++/3)x

A curve passing through (1, 2) has its slope at any point

. If the curve has the equation y = f'(x)

(x, ¥) equal to
y—2

then

(a) The curve intersects y-axis at two distinct points

(b) The curve intersects x-axis at unique point

(c) The curve is a parabola

(d) The areabounded by y=f(x) and the line 2x—y—-4=0
is 9.
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MATRIX-MATCH TYPE

Each question contains statements given in two columns, which have to be matched. The
statements in Column-I are labeled A, B, C and D, while the statements in Column-II are
labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the
answers to these questions have to be darkened as illustrated in the following example:

If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct

darkening of bubbles will look like the given.

P qgQr s 1

V0600
®OOGO®
®OOOO
OO0

o ow»

Let a function y = f(x) satisfies the following conditions

dy L
L E =y+ '([ ydx
Column-I

A. f"(0)isequalto
B. f(1)isequal to
f(x)-1

Cc. lim

is equal to
x—0

| .
D. 5 /' (In(3-¢)) is equal to

2. f(0)=1
Column-II
p.- f(0)
2

4 3—e

e+1
: 3-e
s. f'(0)
t 1
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2. Observe the following column :

Column-I Column-II
(A) The order of the differential equation of all conics p. 1
whose centre lie at the origin is equal to
(B) The order of the differential equation of all circles q. 2
of radius « is equal to
(C) The order of the differential equation of all parabolas r 3
whose axis of symmetry is parallel to x-axis is equal to
(D) The order of the differential equation of all conics whose s. 4
axes coincide with the axes of coordinates is equal to t.  Can't be determined

3.  The slope of tangent to curve y = f(x) at the point (x, f(x)) is 2 x + 1. The curve passes through the point (1, 2). If the curve also
passes through (x,, y,) then, match the entries of column I and column II

Column I Column II
(A) x, can be equal to p. 1
5
(B) y, can be equal to q- S
S5N5 =7
(C) Areabounded by curve y =f(x), r \/1_2

xaxisandx=11is
(D) Areabounded by curve y =f'(x), s. 7

yaxisandy=11s

#

2. P qgQr s t 3. P qgqr s t
A@OOO® Al@OOO®
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NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit
integer, ranging from 0 to 9.

The appropriate bubbles below the respective question numbers in the response grid have to
be darkened.

For example, if the correct answers to a question is 6092, then the correct darkening of bubbles
will looklike the given.

Forsingle digitinteger answer darken the extreme right bubble only.
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If the solution of the differential equation 4. A curve y = f(x) is such that f(x)>0and £(0)=0 and
’ 22 bounds a curvilinear trapezoid with the base [0, x] whose
xdx—ydy - I+x" -~y be area is proportional to (n + 1)™ power of £ (x). If (1) =1,
xdy = ydx L x2—y2 J then {f(10)}" is equal to
\/ Sf(x,y)+ \/1 + f(x, ) = c( X+ ) where ¢ is an -  Ifthe differential equation corresponding to V' = 23: G
e
arbitrary constant then £(3, 2) is equal to where C;'s are arbitrary constants and m,, m,, m, are roots
. _ . . . 3
If the equation of a curve y = y(x) satisfies the differential of m— Tm + 6= 0s % g d_y +k =0 then kis equal to
X X X X
equation x.[ YOt =(x + 1),[ ty()dt, x>0, and y(1) =e, ¢ f y = Ce*¥ + Cye* +Cye ™ satisfies the differential equa-
0 0
3 2
1) . tion Q+adL+bQ+cy=0
then y(—) is equal to e A dx
2 then a2 + b2 + 2 is equal to
The population of a country increases at a rate proportional
to the number of inhabitants. If the population doubles in
30 years then the number of years in the nearest integer
when the population will triple is equal to
1. QOO 2. QOOO 3. OO0 4. QOOO 5 QOOWO 6. OOOO
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SINGLE CORRECT CHOICE TYPE

1 (a) 11 (a) 21 (a) 31 (a)
2 (a) 12 (c) 22 (c) 32 (c)
3 (b) 13 (c) 23 (c) 33 (d)
4 (a) 14 (c) 24 (c) 34 (a)
5 (c) 15 () 25 (b) 35 ()
6 (c) 16 (d) 26 (b) 36 (b)
7 (a) 17 (c) 27 (a) 37 (a)
8 (c) 18 (b) 28 (b) 38 (c)
9 (b) 19 (a) 29 (c) 39 (a)
10 (b) 20 (a) 30 () 40 (a)
COMPREHENSION TYPE
1 (a) 3 (c) 5 (a) 7 (c) 9 (b)
2 (d) 4 (c) 6 (c) 8 (a) 10 (d)
REASONING TYPE
L1 ] &» [ 2] @ [3] ®» | 4] (@
IEIE MULTIPLE CORRECT CHOICE TYPE
1 (a,b,c,d) 4 (a, d) 7 (a,b, ¢) 10 (c,d) 13 (b, c,d)
2 (a,b) 5 (a,d) 8 (a,b,d) 11 (a,d)
3 (a, b) 6 (a, b) 9 (b, ¢) 12 (b, ¢)
IEIE MATRIX-MATCH TYPE
1. A-qs;B-r;C-q,s;D-p,t 3. A-p,q,ns,t,;B-p,q,ns,t;C-q;D-r
2. A-r;B-q;C-r;D-q
IEIE NUMERIC/INTEGER ANSWER TYPE
[ 1] 5 [ 2] 8 | 3 [ 4 | 4 [ 10 5 6 6 |




sglu tionsy .
SINGLE CORRECT CHOICE TYPE

b dy 4. (@ Wehave, ye¥dx—e dy+2x*y2dx—y3dy =0
1. (@ Theequationis y=e % =x—=/ny
dx ye'dx —e*dy 5
2. (@ The given equation can be written as -t 2xX7dx—ydy =0 v (D
y
. d .
2ys1nx—y+yzcosx=s1n2x d
dx ye* —e* @y
Let € dx dz
d et — — z = ) =
= = (3% sinx) =sin2x y y dx
dx
X X
_ 1 yedx—e'dy
= yzslnxz——cos2x+C = T =dz
2 y
. 2 -
Atx:E, (l)2sin£=—lcosz—ﬁ+C N Cz—l .~ (1)become dz +2x“dx—ydy=0.
2 2 2 2 2 s
) 1 5 Integrating we get, z+— Y.
Hence y“sinx = 5(1 —cos2x) =sin" x 3 2
: Y2 2
= y2:51nx. = e—+—x3—y—=c
y 3 2
)
3. 3 —+ 4 1; =
® = dx roany=eseey Putx:O,yzlweget,czé.
dy 4 . & Hence, the solution is 6¢* + 4x3y —3)% -3y =0
= cosy——+—siny=— ... (1)
dx x X xdy ( y \
5. © — 2=L 3 2—1de
. d dz : Xty Xty
Put siny=z = cosy_y:_, the equation (1)
dx dx
xdy — ydx
becomes — = —dx
X“+y
X
& + 4 = , which is linear differential equation with

dx x5 = Id[tan_ltijjz—jdx

respect to variable z.

. LN 4 = tan~! (Z) =—Xx+c = L tan(c — x)
Integrating factor=¢e¢ ¥ =x X x
. 6. (¢) The given equation can be rewritten as
. L 4 4, €
. Solution is z(x™) = j(x );dx (ydx—xdy)eiX/y —y3dy -0
dx —xdy _
= z(x*)=(x=1)e" +C I < yay
y

xtsiny=(x-1)e* +C. Hoe I N — v
= d(x/y)e =
Putx=1,y=0= C=0 (x/7) e

: -4 _ _
siny=e*(x-1)x = ¥ =y7+constant = 20V 4y =C



7. (@)
8 (9
9. )
10. ()

The equation is dy + (y$'(x) — d(x)d'(x))dx =0
= % - - 0N -
X

dz

Put y—o¢(x)=z = %-d)'(x): o

The equation becomes, ¢'(x)+ % =—z¢'(x)
x

= £: ¢'(x)dx
1+z

Intergrating, we have j1£ = —J. ¢'(x)dx
+z

= In(l+z2)=—o(x)+k

Sz =0
= 1+ y—¢(x) = Ce ¥

= y=¢(x)—1+Ce ¥

The given equation can be written as

y(1+ x| )dx + (x +log x)dy +sin ydx + x cos ydy =0
= d(y(x+logx))+d(xsiny)=0

= y(x+logx)+xsiny=C
The given differential equation can be written as
ysxdx + ydx —xdy =0

3
Multiplying by x—s, we have
y

3( v — xdy )
x4dx+x—t%2xdyro

3
© 1

y
Integrating, we get — + — *
’ 5 4

4

y

Putting u = , we have

(x+y)

PR
dx (x+y)3 dx

The given equation can be rewritten as

! 3[ﬂ+1j:— ol 2+x3
(x+y)” \dx (x+y)

—lﬂz—wﬁ-x3 = ﬂ—2wc=—2x3-
2 dx dx

2
This is a linear equation whose I.F. is ¢ * . Hence

11.

12.

@

©

2 2
i(uefx )= 2x3e7*
dx

2 .
= ue* = —Jtetdt+C (Putting —x* =¢)

1 2
= se =t +e' +C
(x+y)
2 x2
= =x"+1+Ce
(x+y)

Taking x=rcos® and y=rsin® , so that

x?>+3y? =% and y/x=tan0, we have
xdx + ydx = rdr and
xdy — ydx = x* sec® 040 = r2d0 .

The given equation can be transformed into

2 2
rdr _ fa”-r7 %:,/az_,,z

r2do - 7

= C+sin 'r/a=0=tan" y/x

.1
= y=xtan(C+s1n 1—\/ 2+yz]
a
or \/xz +y2 = asin (cons‘[.thanf1 Z)
x

For the path BA, the equation of the motion of the
particle is

2 2 v a
mvﬂ: _mk 2a = Ivdv= —kd? I d—;c
dx X 0 2a
= VZk\/E
A B
Oe L 2 < @ »X
X=a x=2a

For the path 40, The equation of motion of the particle
is

vﬂ— _2mk2x
dx a

V 0
= Ivdv: —Efxdx,
v a a

Where Vis velocity at x =0

2?2
2

[.. v:k\/g]
" v:k@

—k%a = V? =2k a+k*a=3ka



13.

14.

15.

©

©

@

The substitution y = ™

v _ mu™! du changes the equation to,

dx dx

_1du
2t ™ ™yt = 40
dx

du  4x% —utm
= Ir_

=—— — . Since it is homogeneous, the
dx 4 2m-1
2mx"x

4m 4 2m-1

degree of 4x% —u*™ and 2mx*x must be same.

3
= 6=4m=4+2m-1 = m:E

The correct answer is (c).
The given equation is reduced to

¥ = exy(dy/dx)

1
= anzxy% = Iydyzj;lnxdx

(In x)?
2

= y=t(lnx)? +C =tnx+c

The given differential equation can be written as

dx 2 . 2
—=xy[x"siny” +1] =
dy Sdvox

2
= 2 +C
2

This equation is reducible to linear equation, so putting

1

xZ

= u, the last equation can be written as
d .

—u+2uy = 2ysmy2

dy

2
The integrating factor of this equation is ¢’ . So
required solution is

2 2
ue” :I2y51ny e dy+C
= [sinne'dr+C (=%

2 2 .
= ¥ = Eey (siny* —cos y?)+C

2
= 2u=(siny® —cosy?)+Ce™”

2
= 2=x*[cosy? —siny? —2Ce™"" ]

16.

17.

18.

@

©

b)

Writing p = % and differentiating w.r.t. x, we have
X

3.2dp
24P

d
p=2p+2x—p+2xp4 +4p
dx dx

d
= 0= p(l+2xp°)+ Zx—dp (1+2p%%)
X

= p+2xd—p=0 = 2d—p=—ﬂ
dx )4 X

c
= 2 p+in x=const. = p2x=c or pz\/:
x

Substituting this value in the given equation, we get

y=2ﬁ+c2.

One more solution will be obtained with 1 +2xp? =0

1/3
=p= (_Ej , which is singular solution.

The given equation can be written as

d .
oV d_y = -’ = o j’—y+ ¥ =P . 0]
X X
Let v=e¢”
dv

WD then from (i) DYy et = o2
dx dx dx

which is linear differential equation and I.F. = eex
.. The solution is

v(eex )= Iezxeexderc = Ieexex.exdx+ c

Put e* =t .. e*dx=dt then

v(eex)z Iet.tdt+c —tel —e tc= e (e*-D+c
ex EX

v=e —l+ce ® ore’ =e" —1+ce”

x(coslj (ydx +xdy) = ysin(lj (xdy — ydx)
x x

Dividing both sides by x*dx we get

- (w2228
x/\x dx X x/\dx x

Which is homogeneous equation

Putting y = vx we get @ =v+ xﬂ
dx dx



or cosv(v+v+x&j=vsinv(xﬂ) 21. (@ Put y=xsect szsec@tan0ﬁ+sece
dx dx dx dx

dv
= = x——(vsinv— , ,
2veosy = x dx (vsiny —cosv) From the given equation, X (x sec ftan 92—0 +sec 9)
X
Separating the variables, we get

2dx (vsinv—cosv)d = x> sec’ O+ x° sec” Otan O
Ldx _ | vSmy—cosy ) .

X vCcosy o ] 3
] Dividing both sides by x°sec, we get
Integrating 2Inx+1Inc =Insecv—Inv

d
X tan 9—6+1 =sec? O+secOtan O
2 secv 2 y dx

=> = = secv=cx“v = sec—=cxy
v x
Where ‘c’ is an arbitrary constant. = xtan Hﬁ — tan2 O+ sec Htan
(@ The given equation can be written as dx

dy
tanya—l—xcosy or xj—ez(tan0+se09)
X

dy
= 4rx=secy e 1
or secytanyderx secy @) . 40 i
d dv secO+tan O «x
Let secy=v .. secytany—y:— then from (1),
dx dx dx
or (secO—tan 6)dO0=—
dv dv X

—4+Xx=yv Of — —yp=—x

x dx Integrating we get

Which is linear differential equation, its LF. = ¢~ *

In(sec 8+ tan 6) —Insec O=Inx+Inc
". The solution is

vie )= |(-x)e Fdx+c=xe " +e T +c 2_ .2
J or 1+ ¥ "1 _ o = y+4/y° —x* = cxy where
“v=x+1+ce’ oosecy=x+1+ce” Y
(a) The given equation can be written as ¢ is an arbitrary constant.
(ﬂ_ﬂ} N {xzdy —yzde o ALTERNATE SOL.
2
oy (=) 3dy _ 3 2 [2 2
( \ X o YV 4y ANy —x
dy _dx *
2 2
or {ﬂ_@j + y—xz — 0 d 3 2 2
ry 11 N _y:(lj n [Z] 1 (Z]
;—; dx X X X
(@ _ar ) y
(dx dy) y2 x2 Letx_v
or L___J + =0
x oy [1 _1] (the equation is homogeneous differential equation)
X
g dy dv
1 = —=V+Xx—, SO
Integrating we get In|x|—In| y| —[1—1) =c dx dx
o v+xﬂ:v3+v2 vl
dx
or 1n£+( a4 ):c
X—
4 7 = )c—=v(\/2—l)+\/2 vi-1

Where ‘c’is an arbitrary constant



= x?zvx/vz—l \]V2—1+V
X

= /n

v+\/v271)f€nv:€nx+€nc

2
= 1+ /1—%:cx = 1+ l—x—zzcx
Y Yy

= y+w/y27x2 =cxy

(¢) Differentiating xy=C, we get y+xp=0 where

dy
p= dx

p+tanz/4  p+1

Replacing p by , we have

1—ptan7z/4_ 1-p

y+ x:0
1-p
1 . .
Q: y/x+ Putting y/x = v, the last equation
dx y/x-1
reduces to
dv v+l v2—2v—1
xX—= -y =
dx v-1 y—1

oo 20D

x 221
= 2lnx=-I(>-2v-1)+m C
= hx*(y?/x*-2y/x-1)=h C

= y2 —2xy —x% =C, which does not represent a

pair of straight lines if C = 0.

Let P (x, y) be the point on the curve passing through
the origin O (0, 0) and let PN and PM be the lines
parallel to the x-and y-axis, respectively. If the equation

X
of the curve is y = y (x), the area POM equals I vdx
0

X
and the area PON equals xy —j ydx . Assuming that
0

2(POM)=PON, we therefore have

X X X
2Iydx:xy—fydx = 3Iydx:xy

0 0 0
y
A
P(x, y)
N
> X
(0] M
Differentiating both sides of this gives
d
y=xZiy = 2y:xﬂ = Q=2ﬂ
dx dx y x

= logy=2logx+C = y:Cx2

With C being a constant. This solution represents a
parabola. We will get a similar result if we have started
instead with 2 (PON) = POM

Given, equation of normal at P(1,1) is ay+x=a+1

d
. Slope of tangentat P=¢g = [_y] = a Given
dx wn
d
ﬂ(ﬁyjﬂzkyj(_y] :k:a
dx dx dax/ q 1)
Y
A
Normal
>X

—=ay = Q = adx (variable being separated)
y

= Iny=ax+c
It is passing through (1, 1) then c =—a = equation

of the curve is y = 4x=1)



25. () Lety=y(x)beequation of the curve. Then the equation

26.

of the normal to it at (x, y)is Y-y = —?(X—x) .
Ly
This normal meets the x-axis (¥ = 0) at the point

dy j
—+x,0
(y dx

The length of the normal between (x , y) and this point
is

\/[y%+x—x]2 +(O—y)2 = y\/l+[%]2

Given that this length is proportional to the square of
the ordinate y, so

2
y l+(%j =ky2 = %:ylkzyz—l
\I x x

dy

- \/kzyz -1

( )
= log| y+ yz—L = kx + const.
k 2)

= ky+\/kzy2 —1=ce™

=dy

1
B Doy :_3@+12:x3 ........ (1)
dx y o ax y
2 2
= __Sd_y_—zxdx:—2x3dx
y dx y

= e [—i] Q+ e (<2x) d_)zc
y y

2
—J = x? (-2x)e” ™ dx . Integrating we get

X 2

2 1 _x2 _
e .—2:(x2+1)e tc or y 2 =x?+1+ce

¥

[NOTE : the equation will be converted to linear form if

1
we put — = Z in the equation (1)]
y

d
27. @ Let P be (x, y). C is [x+yay,0) and B is

dy

(0, y- xd—) . Centre of the circle through O, C, P and

X

B has its centre at the mid-point of BC. Let it be (a., B)

then

2a=x+yﬂ and 2f=y—x—
dx

N

B

(0)

dy
dx

/¢
/ D
Now, (o, B) liesony=x

dy dy
SO, —X—=—=x+y—=
Y T T

d d
28. () d—i=—2x(y—l):d—i

Integrating factor = e
". Solution of the d.e. is

2 2
ye* :Jerx dx+c = ye*

Giveny(0)=1=¢=0.So0, ye* =e¢"
lim y(x)= lim (1)=1

X—> 0 X—> 0

29. (o)

ﬂ_( 2n
y Lxlogex

IZxdx

+ 1] dx

AN

d —
_ W _y-x

dx x+y

+2xy =2x

2
:ex

2 2
= +c¢

2 2

=>y=1

(2ny +xy log x) dx = x log x dy

= log(y) =2nlog|logx|+x+c and ¢=0
(" curve passes through (e, €°))

L y= ex+10g(10gx)2" _ ex(logx)zn
= f(x)=¢"(log x)"
. 1
—> 0 lf x<—
e
Now, g(x)= lim f(x)=< 0 if l<x<e
n—» o0 e
—o i  x>e

e

.[ g(x)dx=0
1/e




30.

31.

32.

33.

(a) Differential equation can be rewritten as

(xdy—zydxj [ J = (xdy + ydx)sin xy
x y

or, (d [%D (;—3 = (d(xy))sin xy

Integrating both sides, we get

b =—cos(xy)+c= Xo cos(xy)—c
yix y

Putx=0,y=1,wegetc=1
(@) The differential equation can be rewritten as

d .
2y—yx= —y2 —sin2x
dx

= y2 +2yxd—y: —sin2x
dx

5 L= s

= x¥=cos’x+c

(¢) Equation of tangentis ¥ —y = %(X —X)
X

For Y= 0, X=3x, we get Y__y
dx 2x

1
:>€n|y|:—56n\x\+€nc

c
= yzﬁ

=—— (c=1, as the curve passes through (1, 1))

f

@ Leth=Ar+B

Giventhat6 =4 + B and ﬁz z:>A=3
dt dt

 h=3r+3
So volume V= nr*h = (3r+3)

a

i 3n [3r2 + 2r]%

1
= n=31(27+6) = 33cm’/s
T

3s.

dx
34. (a Y- y——(X x) > A=|x- yd—,O ’
'y
dyj
=0, y—x—
( 4 dx
P (x, y) is mid-point of 4B
dx d
= 2x=x-— y—:>x—y:_y
dy dx
dy _ dy
d2y=y—-x—=x—=-—
and 2r=xy dx dx 7
= Q+d——0:> la|y|+in|x|=In]|c|
y X
= |xy|=|c|= xy =1 asit passes through (1, 1)
d odx
(@) R IR PN LB I
dy dy

dt
Putx'=¢t = d—+t.y: -3

Ly
which is linear differential equation.

2 2 2
= te? =22 272 40
1 2
= —=2-y Hypee 2
x
1-2x 2
or [ j=fy2+ce ¥ /2
x

36. (b) The equation is

ydx +xdy +de+10gx dy tcosydx—xsiny dy=0
X

= d(xy)+ {yd (logx)+logxdy}
+ {cosy dx+xd (cosy)} =0
= d(xy)+td(logx)+d(xcosy)=0
On integration,
xy+ylogx+xcosy=c

2 X 2
x“ 1o []—
d g » y

O ]
Yy

dx dv
Letx=vyand —~ dy ydy
logv—1 1
vy P %3 Py
dy viogv dy vlogv
dv 1
>V =T = vlogvdv:—ﬂ
dy viogv y



Jlog vvdv = —J‘idy

2 2
v 1 v
= (logv)— — | —x—dv=-logy+logc
(log )2 jv 5 gy +log

= ﬁlo vfﬁ—flo +logc
> g 4 gy g

2 (x) i
= —zlogL—J ——= —logy+logc
2y v/, 4y

102 )+ ——

38. (o) ()

or f'(x).f (1) 21+ f*(x)
IUICTIEN

1+/7(0) 40.
Integrating with respect to x, fromx=atox=>
Lo 12, )
E(tan (f (x)))a >h—a

1j . 1,2
or (b—a)< 3 lim (tan™ ('~ (x))
x—b~
_ lim (tan*‘ ( f2(x)))
x—>a+
T

b—a<—

RO
39. (a) The given differential equation is

dx 2. 2
d_y = xy[x sin y +1]

1 ——y=ysiny

Sdyo 2

@ %y

P 1 0 2 dx du
t % — U, =
u x2 x3 dy dy

ﬂ+2uy = 2ysiny2
dy

LF. = ejzydy = ey2

2 2
sue’ = I2y siny?.e” dy+c
= I (sint)e'dt +c [t=3]

1,2 .
=Eey (sin % —cos y?) +c

2
= 2u = (sin y* —cos %) +ce ¥

2
2 =x2[cosy? —siny?— 2ce ¥ ]

( dx dy\ +(x2dy yidx} _0
(x-)

Integrating,

1
In x| —fny| — B
[x_y]

X . .
= c¢. where c is arbitrary constant.

y

X
+
xX=y

. In

COMPREHENSION TYPE

d
1.(a) Differentiating the equation, we get 2o . So, eliminating

dx 4.9
2 3/2
cwe get V= x%+ (%} —3((1—?] +2. Clearly its s@
order is 1 and removing the fractional power, it will result
into 4th degree.
2.(d) Order is 2 but degree can not be determine because
the equation is not expressible as polynomial. 6.(c)

3.(c) The equation can be written as y = a cos (x + b) + ce*

(l—costj (1+cos 2x)
y=a| —|+b| —
2 2

+csin2x+dcos2x= A+ Bsin2x + Ccos2x

The general solution will be obtained by replacing p by c,
where ¢ is an arbitrary constant. So, the solution is

y=cx+logec.

d
Putting d—y= p the equation becomes y= xp+p2 ,
X



7.¢)

REASONING TYPE

which is the Clairut's equation. So the solution is obtained

byreplacingpbyc,s0 y = cx+ ¢, where ¢ is the arbitrary

constant.

Singular formisx+/'(p)=0 =>x+2p=0

Therefore p = _E putting in the given equation,

e get V 2 4 ¥ 4

Putx2=u and y*=v, then —_ dy (ﬂj
Y= dx du

The equation then becomes,

[ x%av) x? [dv)z > o dv [dv)z
X = V.— =Yy =X —=|—
du \du

v (2
or du \du

which is Clairut's equation in variables u and v, so the

solution is v = yc + ¢ = y2 =ox? 42

(a);9.(b); 10.(d).

Let y=f(x) and y = g (x) be the required curves. The
equation of the tangents to these two curves at points with
equal abscissae x are

Y—f(x)=/f"(x)(X—x)and Y-g (x) =g " (x) (X—x)

These two lines intersect on y-axis
Y—f(x)=—xf"(x)and Y- g (x) =—xg' (x)

= Y=fx)-x"(x)=gx) —-xg' (x)

= f)-g@)=x{f"(x)-g )}

d
= f0)-g)=x— A/ ()~ g}
X

_ AU —g)} _dx
f)-gx)  x

On integration.
log {f(x)—g (x)} =logx +logc

S -g(x)=cx (1)

The equation of the normals at points with equal abscissae
x to the two curves are

Y- f(x)—fm(X x) and

Y-g(x)= ——( -X)

g'(x)

These intersect on x-axis

(X—x)and0—g (x)= L(X—x)

-0~ ¢
= X=x+f(x)f"(x)and X=x +g(x). g’ (x)
= xtf@)f (x)=x+tgx)g (x)
= f)f (x)=gx)g (x)

On integration,

Y2 ={gWi e, = {f(x)-{g®}* =¢,

= () +g)} ex=c,= f(x)+g<x)=j—; Q)

Solving (1) and (2),

f(x)= (cx+ ;) e
a
and g(x)= (—ij (4
cx
Since (3) passes through (1, 1) and (4) passes through (2, 3)
2=c+c—1 and 6:i72c =>c=-2ancc,=-8
c 2¢

F()=—x+2 and g(x) = >+ x
X X

For number of positive integral solutions for f(x) = g (x)

—X+—==+x
X X

x =0, no solution.

+y=1 = ﬂzdx

&
o =

'[I_y Idx:log(l y)=x

l-y=e%, ye* =¢* +c
Order of differential equation is the number of
orbitarary constants.

Both are true but statement - II is not correct reason.



1.

Eliminating C,; & C, from the above three equations.

N 2
—|=9and |yym| =4 = |V1| =36
@ | | yim| || R
g dx? dx X2
4. (d Equation of non-horizontal lines in a plane is
Product of subtangent and sub normal is y;°. ax+by=1(a#0)
Statement - I is false. or Q?Jr b=0 (a=0andb < R)
y
C
) y=Cx+—= ,
X d*x 0 d°x 0
or a— =0 or 2
Y_c-&2 > dy
dx xz
d y _ 2C2
dx? X
@E MULTIPLE CORRECT CHOICE TYPE
2
(ab,c,d) Solving for ﬂ , we obtain = 1 log u-l X +C
dx n—1 u 2
2 2 2 (n-ly _ 2
Q:—Zycotxi\My cot“x+4y — 1 10g(e 1 X c
dx 2 n—1 LDy 2
= y(—cotx * cosec x) — gDy _ cpn-hy-x? 2
d 3. (ab) If y=f(x) is the curve, Y —y =f"(x) (X — x) is the
Thus, we have A (—cot x+cosec x)dx Y=/ A )
y . B dy
equation of the tangent at (x, y), with f '(x) = e
X
. X
= Iny=-Msinx+in tan5+ Inc Putting X = 0, the initial ordinate of the tangent is
therefore y — x f"(x). The subnormal at this point is
ctan X dy
= y= 2 _ c __ ¢ given by ya, so we have
sin x 2cos2 ¥ I+cosx
cos 5 J J J
N N
_dy d dx dx x+y
Solving == — (cotx + cosec x)dx , This is a homogeneous equation and, by rewriting
it as
= 2sin”! / ¢ d d
we get y = = x=2sIn J— x_x+y_x X X
8y 1—cosx 2y d_____+1:>d____1
N ' _ 'y y y vy
@b) Rewriting the given equation, we get we see that it is also a linear equation.
d 4. a,d Differentiating the given equation, we have
D _ (e DY - ) = — Y xax @d ghes q
dx e(n_l)y _1 dy dy
2x+2y—+2g=0 = g= —(x+y—]
dx dx

_ ey 2
1 J» (nl De 1 &y = x_+C
n—1 (e("* )y _l)e(n* )y 2

=2 4 ¢ (where u = 7Dy
uu—-1 2

1 du X2
n—lI

Putting this value in x>+ y2 +2gx+C=0, we

have x2+y2—2x(x+y%j+C:0
x



5.

(a,d)

Replacmg by —ﬁ , we have the differential
dx dy’
equation of orthogonal trajectories as

d
yz—x2+2xy—y+C=0
dx

= B Lo __C,
dy 'y y
Putting x2 = v, we have ﬂ_lvz_g_y,
dy y y

Which is linear in v and y whose L.F. is 1 . Hence
y

1:](—%—1de+c'=%—y+c'

= x? +y2 —C'y—C=0 which represent
system of circles with center on y-axis.

Equation of tangent at (x,y), y — y= %( X -x)
X

Y )
4
P

x,y)

0 A M X

". Co-ordinate of 4 is [x - y%,oj
dy

Radius vector OP = \/(xz + yz)

Area of AOAP = AOPM — AAPM

=ly——ky—Jy +a” (given)

dx x__2a2

+
dy y

—Iny :l
y

This is a linear equation and L.F. = e

". Solution is x{é} = $2azji3dy +c
y

¥ a2 a2
= —=i—2+C = x:cyi—
y ¥y y

C is arbitrary constant

6.

7.

(a,b)

(a,b,¢)

Let P (x, y) be any point on the curve. Length of
intercept on y-axis by any tangent at

PGiy) =0T = y—x 2
dx

1
". Area of trapezium OLPTO = E(PL +OT)OL

1( dy] 1[ dy)
= — +py—x— = _ 2 —
YT )T T T )

P(x,y)

0 L X

According to question, Area of trapezium

oLPTO = -2
2
ie., l(Zy x@]x—Jrlx2
2 dx 2

:>2y—xdy—+x or — b _2y ==l
dx dx x
Which is linear differential equation and I.F.

—2Inx _ 1
e =
X

*. The solution is L:J.J_rid)ﬁc = il+c
x2 x2 X

. y:ix+cx2 or y:cxzix

Where c is an arbitrary constant.
According to question

S _
S(x)

\ " S
FI0F = £ () == IS
Integrating we get,

In| f()|+Ind=In|f'(X)] =]/ (x)]=4] (0]
“f0)=f0)=1=4=1 s0, f'(x)==% f(x)
Integrating again we get In |f(x)|= tx+c¢ or [f(x)
|: keix

© [ (0)=1=k=1.S0, f(x)=+e™
Now f(0)=1 = f(x)=¢" or e, butf(x)

# e ¥ otherwise f'(x)=-

Lf@)=e" = ()= fx)=f"X)=....=¢€"



8.

9.

(a,b,d)

(b)

Put x =y =0 we get g (0) = 0. Differentiating the
given equation with respect to x, we get

d
g' (x+y)|:l+—y:|
dx
d d
=g+ eV (1) +eg(y) +e g (1) =
dx dx
-+ x and y are independent

SO ﬂ =0 and we have
dx

g'(xty)=elg'(x)+e’g(y)

Putting, x=0, g'(»)= 2¢” +g(y)
or g'(y)—g(y)=2¢¥

which is a linear differential equation I.LE. = ¢

- Solution is g(y)e™ :j 2dy+c
=g(e’ =2y+C

wg(0)=0=C=0 .. g(»)=2ye”

or g(x)=2xe"

Now, g'(x)=2(x+1)e* >V x>-1.
Also, g(x) attains absolute minimum atx=—1 and
-2
f-p=—=
e

. Range = |:—z,oo:| .
e

Further g"(x) = 2(x+2)e* # 0Vx

and lim _g(x) =2

x>0 X

Length of subtangent = Length of subnormal

If P =1, then equation of tangentis y —4 =x—3
x

= y-x=1 ar(AAOB)=%><1><1=%

If @ = —1,theneqnof tangentis y —4 =—(x—3)

dx

= xty=7 ar(AAOB)z%x7x7=?

10. (c,d)
11. (ad)
12. (b))

The equation of tangent at (x, y) is

Y—yzﬂ(X—x)
dx

Points 4 and B are respectively (x —d—J;, O\
o)
d
and (07 y xd_ic/)
Now. zicd = 2
" PB 1
\ 2

4 2
d d
. 4x? (d_i:) + (4x2 — yz) (d—ﬁ) — y2 =0

) [dyjz B y2 —4x?+ \/(4)62 —yz)2 +l6xzy2
' dx B 8x2

(v% —dx?) £ (4x% + y?)

8x?
2 2 2
() e () -
=] == or|—| =-1
dx 452 dx
DX o oin|yltin| x|+
dx 2x
y2
:1nm:c or ]nyz\x\zc
X

or y* =k |x| or y*|x|=k

(-]
dx dx

=dy=e"dx, dy=ée'dx
=yte*=cory—e'=k

P} +4f () £+ {7 ()7} =0

£ () E16{f (017 — 4 (01
2

s ()=

=2/(0)+V3f(x)



(where p = Q)
dx

Integratingwe getlnp=x+Ink=p=ke".

d
S e
dx
Integrating againy=ke*+c ... 2)
Nowf(0)=1=1=c+korc=1-k

Also — b —y+Jydx:>ke =ke® +1- k+j(ke +1-k) dx
0

L0=l-k+ke+tl-k—-k=k= 2
3-¢
dy 2
— = 'O :k:
Clearly ", . /(0) 3o
d2
_3’ = ["(0)=k=
dx 3_e
x=0
2¢" +1—e e+1
Also, y=f(x)=—7———= /(D=
3-¢ 3-e

FAC)) 6 2
=2+ . - .
f(x) V3 Desired area :J'y;4_(y %4) +4 =9 sq. units
0
= logf(x) =(—Zi«/§)x+c
s ()= k( 2t ‘/—) , Where k= e“.
d 2
13. (bed) 2=—"—=(y—2)dy=2dx
dx y-2
2
:%72y:2x+c > X
It passes through (1,2) = C=-4
2
So the equation of the curve is %—2y=2x—4
=@G-2?%=4(x-1)
EE MATRIX-MATCH TYPE
A-qs; B-r; C-q,s; D-p;t f(x)-1 . 2" +1-e-3+e
We have Lim—————=Lim——
x—0 X x—0 x(3—e)
dy (dyj dy d
=y+|ydi=>— =~ 40=>—p= et -1 2
dx -7 Iy dx dx dxp P = Lim& =
3—e x>0 Xx 3-e

A-r;B-q; C-r;D-q

(A) The general equation of all such conic is ax? + 2hxy +
by? = 1, which has three arbitrary constants.

(B) The general equation of all such circles is (x — #)* +
(v — k)* = a?, which has two arbitrary constants.

(C) The general equation of all such parabolas is x = ay* +
by + ¢, which has three arbitrary constants.

(D) The general equation of all such conics is ax? + by* =1,
which has two arbitrary constants.

A'P,q,l‘,s,ts;B—P,q,r,s,t;c'q;D—l'
) =2x+1=f(x)=x>+x+C
v f()=2=C=0=f(x)=x2+x

-+ f(x)is polynomial, so x can take any value

1
Also, x2+ x = ahas real solutionif 1 +4a>0= a2 7

-1
So, y can take any value 2 s

(xz +x)dx :%

1 /l+4ydy _5V5-7
2 2 12

(C) Area ™

S ——

(D) Area —

S ——



EE NUMERIC/INTEGER ANSWER TYPE

L.

Ans.:5
Put x =rsecf and y = rtané So, xz—yzzr2 ........ (D
and sint9=Z ........ 2)

X

then differentiating (1) we get, 2 xdx —2ydy = 2rdr

or xdx—ydy=rdr L. 3)
and differentiaing (2) we get, M = c0s 0d6
X
or xdy — ydx = x? cos 6d 0
=r?sec? Ocos0dO=r’sec0d0 .. 4

Substituting values from (3) and (4) in the given differetial
equation, we get

rdr _ (1+r2\ _\/l+r2
% sec’ 0d0 k 2 J r
dr

or —— =secHdb

VaA+r?)

Intergrating both sides,

tn(r +y(1+72)) = n(secd +tan@)* (nc

Where c is an arbitrary constant.

or (r+ (1+r2)) = c(sec O+ tan 0)

( )
or (Y2 =) (1422 —)?) = CLH—yJ

N
Ans.: 8

Differentiating both sides w.r.t., X of the given equation

xy(x)+ [ p(0)de.1 = (x+ Dxy(x) + [ y(0)de
0 0

or [ y(n)dt = x*y(x)+ [y(e)dt
0 0

Again differentiating both sides w.r.t. x

y(x) = x2p'(x) + p(x)2x + x9(x)

or (1-3x)y(x)= xzy,(x) or r') = [L_E]
y(x) X

. 1
Integrating, we get /n y(x)=—-—-3/nx+/{nc
X

or h{M} = 1 or x3y(x) el
C X c

Ce—l/x

or y(x) =——

So, y(l)=e=c=¢?

Ans. 48
Let population = x, at time t years
Give —ocx = ﬂ =

t dt

Where k is constant of proportionality or ﬂ = kdt
x

Integrating, we get Inx =kt +Ine = X = M

c

or x = cekt

Ifinitially i.e., whentime ¢ = 0,x = x; then x; = ce® =c

Lox= erkz

Given x = 2x, when =30 then 2x, = xoe3 ok

= 2= e30k ........ (1)
In2 =30k
To find t, when it tripples, x = 3x,

3xg = xpe =3=e L )
In3=Fkt
.. t In3
Diving (2) by (1) then — = —=
g(2)by (1) 0" 1o

or t =30 x% =30x1.5849 = 48 years. (approx.)
n

Ans. : 10

X
Area of curvilinear trapezoid OABCO:If(x)dx
0

according to question



J £y oc 3" or [ ) de = ki p (!
0 0

=

»
»

_5® B

X

0]

>

Where k is constant of proportionality.
Differentiating both sides w.r.t. x,

@) =km+D(f(x)" f'(x)

n=ly £ — 1
or {f(x) }f (x)_ k(n+1)v
| , V@ x
Integrating both sides w.r.t. x, - k(n+1)
Putting x=0 YO O+c= 0=0+c
n
(- f(0)=0)

{f(x)}"  «x n_ X
S Tree = YOS

Again putting x = 1 then {f(x)}" = =1
k(n+1)

- fM)=1)
From (1), (f(x))" = x or f(x)=x"""
Ans.: 6

MY L Cye™ L )

Given y = Cie"" + Cye
SO, n= Clmlemlx + szzemzx + C3m3em3x

=my(y — Cpe"* — 3" ) + Cymye™* + Cymye™*
{from (1)}

=my+Cy(my —my)e"? + C3(my —my )e™* .(2)
NeXt y2 = mlyl + C2m2 (m2 — }'}11 )em2x
+C3Wl3 (WI3 — ml )€m3x
= myyy +my[y —my —Cs(my —my)e"™"]
+C3m 3 (M3 — ml )€m3x
[from (2)]
= (my +my)yy —mymyy
+C3 (M3 — ml )(m3 — m2 )€m3x ...... (3)
Further, y3 = (m; +my)y, —mymyy
+C3Wl3 (WZ3 — ml )(m3 — mz)emzx
= (my +my)yy —mymyy,
+m3[yy = (my +my) yy +mymyy] [from(3)]
= (my +my +m3)yy — (mymy + myms + myms ) y;
+mynymsy

=0y =(-Dy -6y = y3 =Ty +6y=0

Ans.:9

dy 2x X —x dzy
—=2Ce" +Che" —Cye 7, —
dx dxz

= 4G ¥ + Cye* +Cye "

3
d—3y =8> + 0yt —Cye ™,
dx
Putting into the given differential equation.
Weget, 8+4a+2b+c=0,
lta+b+c=0,-1ta-b+c=0

= a=-2,b=-1,¢c=2.
S+b+c 1

Thus =~~~ "~ _ __ .
abc 4

S



