MISSION NDA MATHEMATICS
COMPLETE TOPICWISE QUESTIONS

DIFFERENTIAL EQUATION

1. The differential equation of the family of curves y = e*(Acos x + Bsin x), where A and B are
arbitrary constants, is

?y ., dy - Lo L A S
(a)ﬁ—ZEJZy—O (b)dx2+2dx 2y—0

d?y dy _ d%y _dy _
@2+ (2) +y=0 @2-72+2y =0

2. The solution of the differential equation &y 4 Lr0 2Y g
dx 1-cos 2x

(@)tan y+cot x =c (b) tan ycot x = ¢
(c)tan y —cot x =c¢ (d) none of these

3. The solution of the differential equation (6x + 2y — 10)2—3: =2x+9y—20is
(@) (y+2x)2=c(x—2y+5) (b) (y + 2x)% = c(x + 2y — 5)
(c) (y —2x)? = c(x + 2y — 5) (d) none of these
4. The curve whose subtangents are proportional to the abscissae of the points of tangency ( k
being the constant of proportionality) is
(a) y* = cx? (b) y* = cx®
(c) y* =cx (d) none of these

5. The solution of the differential equation % =sin(x +y) +cos(x+y)is

(@log[l+tan(x+y)]=x+c (b)log[l—tan(x +y)] =x+c¢

(c) log [1+tan %(x+y)] =x+c (d) log [1 — tan %(x+y)] =x+c
6. The solution of 2 = 2X=Y*7;

dx x—3y+4

(@2x—y+ glog (5x—=15y+17) =c (b) 2x — 6y + glog (5x—15y+17) =c

(c)2x+y+ glog (5x—=15y+17) =c (d) none of these
7. The curves which satisfy (1 — xz)% + xy = ax are

(a) straight lines and ellipses (b) circles and ellipses

(c) parabolas and ellipses (d) ellipses and hyperbolas
8. The solution of the differential equation (x? — yx?)dy + (y? + x2y?)dx = 0 is

1 1 1
(a);+y+logy—c (b);+y+37—c
(c) i + % +logy—x=c¢ (d) none of these

9. The solution of the differential equation va + x% +xy=0is

(a) y = A62/3(2a—x)\/x+a (b) y = Ae—2/3(a—x)\/x+a
(C) y = Aez/3(a+x)\/x+a (d) y = Ae—2/3(2a—x)\/x+a
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10. The curve for which the normal at any point (x, y) and the line joining the origin to that point
form an isosceles triangle with the x-axis as base is
(a) an ellipse (b) a rectangular hyperbola
(c) acircle (d) none of these
11. The solution of the differential equation xZ—i +y=x%3x+2is
3 4
(a)xy=x?+§x2+2x+c (b)xy=x7+x3+x2+c
x*  x3 x*
(c)xy=:+?+x2+c (d)xy=:+x3+x2+cx
. dy x2_y .
12. The general solution Ofﬂ = 2xe* Vis
(a) eX’ Y =¢ (b)e™ + eX =¢
(c)e¥ = e’ +¢ (d) none of these
. s e dy  x%+y? . .
13. The integral curve satisfying ox =y ,¥(1) = 1 has the slope at the point (1,0) of the curve,
is equal to
(a)-1 (b) 1
(c)—5/3 (d)5/3
14. Ifd—y = w, then the solution of this equation is
dx xXy+x
(@)y =xe*+¢ (b)y =e*+c
(c)y = cxe*™Y dy=x+c
2
15. If x = Acos 4t + Bsin 4t, then % is equal to
(a) —16x (b) 16x
(c) x (d) —x
16. The degree and order of the differential equation y = px + 3/a?p? + b2, where p = Z—z, are
respectively
(a) 3,1 (b) 1,3
(c)1,1 (d) 3,3
17. The solution of the differential equation Z—z = 2xyis
(@) y = ce*’ (b) y? =2x% +¢
)y =ce™® +c¢ (dy=x%+c
18. The differential equation of y = sec (tan™! x) is
29y _ Y _
(a)(1+x)gx—y+x (b)(1+x)gx_y x
2y4Y _ 2 &Y _ X
(c)(1+x)dx—xy (d)(1+x)dx—y
2\3/ 2..1/3
19. The order and degree of the differential equation (1 + (%) ) = (%) are respectively
(@) 2,4 (b) 2,3
(c) 6,4 (d) 6,9
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20. The solution of the differential equation — -
dx sin y+yco y

dy _ x(2log x+1) is

2
(a) ysin y = x?log x + x? +c (b) ycos y = x2(log x + 1) + ¢
2
(c) ycos y = x2log x + x? +c (d) ysin y = x%log x + ¢
21. The differential equation of all the straight lines passing through the origin is
— /¥ v _
(a)dy—\/zdx (b) =y +x
(c) 2= y—Xx (d) none of these
dx
. . . d?y dy\? .
22. The order of the differential equation Sz 1+ (E) is
(a)3 (b) 2
(c)1 (d) 4
23. The solution of the differential equation x + y% = 2yis
(a)log(y—x)=c+yx;x (b)log(y—x)=c+ﬁ
X X
(c)y—x—c+log3: (d)y+x—c+logyTx
. . . . dx dy .
24. The solution of the differential equation - + S5 - Ois
@xy=c (b)x+y=c
(c)log xlog y = ¢ (d)x?+y2=c¢
25. The order of the differential equation of all the tangent lines to the parabola y = x? is
(a)1 (b) 2
(c)3 (d)4

26. A curve is such that the mid-point of the portion of the tangent intercepted between the point
where the tangent is drawn and the point, where the tangent meets the y-axis, lies on the line

y = x. If the curve passes through (1,0), then the curve is

(@)2y =x?—x (b)y =x?—x
(c)y =x—x? (d)y =2(x —x?)
27. The solution of% =2Y"%is
(@)2¥+2Y =c¢ (b)2* =2Y =¢
L1 R
(c);—z—y—c (d)2x+2y—c
28. The solution of the differential equation x = 1 + d—y+ﬂ(ﬂ)2+@(d—y)3+---'
. The solution of the differential equation x = xy—+=-(-- vl Y is
(@y=In(x) +c (b)y?=(n x?)+c
(c)y =log x +xy (dyxy =xY+c
29. The solution of the differential equation xZ—i =y(log y—log x+1)is
X _ Yy _
(a) log 5= cy (b) log =cy
X _ Yy _
(c) log 5= cx (d) log =X
30. The differential equation cot ydx = xdy has a solution of the form
(@) y =cos x (b) x = cosec y
(c)x =sin y (d) y = sin x
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

The form of the differential equation of all family of lines y = mx + % by eliminating the
arbitrary constant m is

d?y _ ay\> _ dy |, _

(a)ﬁ—g (b)X(E) —ya+4—0
dy dy _ d_y —
©x () +yZ+4=0 (@Z=0
. dy _ x%+x+1 . dy
The family of curves represented by ax = i and the family of curves represented by Tx +
yi+y+1
x24x+41
(a) touch each other (b) are orthogonal
(c) are one and the same (d) none of these
The general solution of & = 2V
dx x+2y

(@)x?—xy+y?=c (b)x? —xy —y?=c
()x?+xy—y?=c (d)x2+xy?=c
y = cx — c? is the general solution of the differential equation
(@) —xy' +y=0 (b)y” =0
)y =c (d) ") +xy' +y=0

The solution of the differential equation o %
dx x<+y

XZ X

(a) cy? = e”? (b) cy = e¥
(y=e*+y+c (d)y=e*+e¥ +c

An object falling from rest in air is subject not only to the gravitational force but also to air
resistance. Assume that the air resistance is proportional to the velocity with constant of
proportionality as k > 0 and acts in a direction opposite to motion ( g = 9.8 m/s? ). Then the
velocity cannot exceed

(@) 9.8/km/s (b) 98/km/s

(c)k/9.8m/s (d) none of these

The equation of the curve which is such that the portion of the x-axis cut off between the origin
and the tangent at any point is proportional to the ordinate of that point is

(a) x = y(a — blog y) (b)log x = by? +a
(c) x? = y(a — blog y) (d) none of these
If a is an arbitrary constant, then the solution of the differential equation 3—3: + 1:2:2 =0is
@xJ1—y24+yV1—x2=a b)yJ1—y2+xV1—x2=a
()xJ1—y2—yVl—x2=aqa (d)yJ1—y2—xVl—x2=a
The differential equation representing the family of curves y = xe* ( ¢ is a constant) is
av _¥y(q1_ Y oy _y 4
(a)g—x_x(1 log ) (b)gx—xlog (2)+1
y_Y Y @ =2 Y
(c)a_x(l-'_l()g x) (d)dx+1_x10g (x)

If ¢ (x) is a differentiable function, then the solution of the differential equation dy +
[yd'(x) = ¢p(x)9'(x)]dx = O'is

() y = [p(x) — 1] + ce™¢™) (b) yp(x) = [p(x)*] + ¢

(c) ye?®™ = p(x)e®™ + ¢ (d)y — p(x) = p(x)e *™)

3l
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41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

The equation of a curve that passes through the point (1,2) and satisfies the differential

dy _ 2xy .
equation —= = s
@yx*+1) =1 (b)y(x?-1) =1
©yx*+1) =4 (d) none of these

L= O _

t—x

Let f(x) be differentiable on the interval (0, ) such that f(1) = 1 and ltl_r)glc
for each x > 0. Then f(x) is

(a) oo + 22 (b)—— Zx?
©-1+2 (d)+

The solutionof (y + x + 5)dy = (y —x + D)dx is

(@) log [(¥ +3)% + (x + 2)%] + tan~1 22 =

(b) log [(y + 3)? + (x — 2)?*] + tan™? z—:z =

(c) log [(y + 3)% + (x + 2)?] + 2tan™ ! i—:; =

(d)log [(y + 3)? + (x + 2)?] — 2tan™! z—:z =

The solution of the differential equation log, (2—;) =3x—5yis

(a) 5e%Y =3e3* + ¢ (b) 3e®Y —5e3* = ¢
(c) 5% = —3e3* + ¢ (d)3e% —5e73* = ¢

. . . d J1-y2 . . . .
The differential equation d—z = Ty determines a family of circles with

(a) variable radii and a fixed centre at (0,1)

(b) variable radii and a fixed centre at (0,—1)

(c) a fixed radius 1 and variable centre along the x-axis

(d) a fixed radius 1 and variable centre along the axis (0, —1)

. . . . a? .
The solution of the differential equation d_x}; + xiz =0is

(a) (log, x)? (b) log, x?

(c)log, x (d) 2log,, e

The solution of the equation ydx + xdy = xy(dy — dx) is
(@x—y—log(xy) =c (b)x —y+log xy =c
(c)x —ylog (x/y) =c (d)x+log xy =c

The differential equation of all 'Simple Harmonic Motions' of the given period 27” is

(a)m—nx—o (b)—+n x=0
2
(c)d—t’z‘—n x=0 (d)ﬁ+—x—0

The solution of the given differential equation % +2xy=yis

(a)y = ce** (b)y = ce**~

(c)y = ce* (d)y=ce™

The solution of the equation % + sin HTy = sin % is

(a) log |tan §| + 2sin g =c (b) log |tan %l + 2sin g =c
(c) log |tan %l — 2sin g =c (d) none of these

3l
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

The equation of a curve passing through ( 2,7/2 ) and having gradient 1 — x—lz at(x,y)is

(@Qy=x*+x+1 (b)xy=x?+x+1

(xy=x+1 (d) none of these

The solution of the differential equation (1 + y?)dx + (1 + xz)dy =0is

()1—xy =k (b) =2 =

x+y

(C) pons =k (d);'{';—k

The solution of the equation % =1+xy+x+yis

@A+y)yQ+x)=c (b)log. (1+y)=1+x+c
2 2

(c) log|1+y|=x+x7+c (d)log|1+y|+x+x7=c

A particle moves in a straight line with a velocity given by % = x + 1 (x is the distance
described). The time taken by the particle to traverse a distance of 99 m is
(a)logqo € (b) 2log, 10
1
(c) 2logyo e (d) 510g10 e

The differential equation for the family of curves x? + y? — 2ay = 0, where a is an arbitrary
constant, is

(a) (x* —y*)y' = 2xy (b) 2(x2 + y?)y" = xy
(c) 2(x* —y®)y" = xy (d) (x* + y?)y" = 2xy
fY = ’“'_y then
dx
(@y= xlog [x] + cx (b) y = xlog |x| + ¢
(c)y =log |x| + cx (d) xy =log |x| + cx
y = 2e?* — e™* s a solution of the differential equation
@y, +y: +2y=0 (b)y, =y1+2y=0
(©y2+y1=0 (d)y,—y1—2y=0
The solution of the differential equation tan ysec? xdx + tan xsec? ydy = 0 s
tan x
(a )tan 5 (b) tan xtan y = ¢
(c)tanx+tany=c (dtan x —tan y =c¢

The solution of x* Z—z + x3y + cosecxy = 0 is
(a) 2x%cos xy + cx?+1=0 (b) 2x2cos xy = cx?
(c) 2x2cos xy = cx? + 1 (d) x%cos xy + cx? =1

The differential equation of the family of straight lines whose slope is equal to the y-intercept is

(a)(x+1)——y—0 (b)(x+1)—+y—0
x1 d x+1
2= %=
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31. (b)
41. (d)
51. (b)

2. (c)
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6. (a)
16. (a)
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36. (a)
46. (c)
56. (c)

7.(d)
17.(a)
27. (c)
37.(a)
47. (b)
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8. (c)
18. (c)
28. (b)
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48. (b)
58. (b)

9. (a)
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49, (a)
59. (c)
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60. (a)
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