CBSE ACADEMY PLUS

SECTION — A
Questions 1 to 10 carry 1 mark each.

4
1. If m and n are the order and degree, respectively of the differential equation d£|(_y) :‘- 0,
x

then write the value of m + n.
(a) 1 (b) 2 (c) 3 (d) 4

2. The number of solutions of the differential equation L = y—+: . when y(1) = 2 is
X_

(a) one (b) one (c) two (d) infinite

3. The number of arbitrary constants in the particular solution of a differential equation of second
order is (are):

(a) O (b) 1 (c) 2 (d) 3

4. Kapila is trying to find the general solution of the following differential equations.
[I) Xex.l'ydx_ ye:ixlr__vqty - U

(IT) (2x+ 1]i =3-2yc
dx

(I1I) ﬂ= sin x—cos y
dx

Which of the above become variable separable by substituting y = b.x, where b is a variable?
(a) only (I) (b) only (I) and (II) (c) all - (I), (II) and (IIT) (d) None of these

5. The general solution of the differential equation ydx - xdy = 0; (Given x, y = 0), is of the form:

(a) xy=c (b) x = cy* (c) y=cx (d) y = cx*
(Where ‘¢’ is an arbitrary positive constant of integration)

6. The solution of the differential equation 2,1rﬂ — y=3represents:

(a) a circle (b) an ellipse (c) a straight line (d) a parabola

z 3 4
7. The order and the degree of the differential equation 3x° (%J - 3(%} + y=0are:

(a) 2, 1 (b) 2, 3 (c) 2,4 (d) 3,1
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8. Integrating factor for the differential equation (x log x) ::v +y=2logxis
x

(a) log (log x) (b) log x (c) e* (d) x

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of
reason (R). Mark the correct choice as:
(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).
(b} Both Assertion (A) and Reason (R) are true but Reason{R] is not the correct explanation of assertion (A).
(c) Assertion (A) is frue buot reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.
9. Assertion (A): The solution of differential equation ﬂr= ¥ \with initial condition x = 1 and ¥ =
X
lisx =y
Reason (R): Separation of variable method can be used to solve the differential equation.

10. Assertion (A): Solution of the differential equation {1+ x) % + y=tan ' x is
i

e " (tan ' x—1)™ *+
Reason (R) : The differential equation of the form % + Py= 0, where P, () be the functions
%

of x or constant, is a linear type differential equation.

SECTION - B

Questions 11 to 14 carry 2 marks each.
11. Find the general solution of the following differential equation: etanydy + (1 - &')sect ydy = 0.

12. Solve : (x* - vx)dy + (v + x5y )dx = 0

13. Find the general solution of the differential equation ? =x-l+xy— .
v

14. Solve the following differential equation: % = x" cos ecy . given that v(0) = 0.
x

SECTION - C
Questions 15 to 17 carry 3 marks each.

15. For the differential equation A}'jf =[x+ 2){y+2), find the solution curve passing through the
¥

point (1, -1).

16. Find the particular solution of the differential equation: (1 + edy + (1 + y*)&" dv = 0 given that
v = 1whenx = 0.

17. Solve the following differential equation: d + 2 ytan x = sin x, given that y = 0, when x = %

SECTION - D
Questions 18 carry 5 marks.

18. Solve the following differential equation: {1 + e } dy+e"'* [ - | dy=0,(x=0)
LS "*r.-'
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SECTION  E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Case-Study 1: Read the following passage and answer the questions given below.
As per the Newton's law of cooling, the rate at which an object cools is given by the following

equation: d?? =—k(6 -6 ) where 8 = 0(1) is temperature of cooling object at time, t, ) is the

temperature of the environment (assumed to be constant) and k is the thermal constant related to
the cooling object.
Thermometer

ﬁ Stier
Calonmeter

Large Metal Box

| QO

——
no insulation

e

(a) Write the order and degree of the above given differential equation.
(b) Find the solution of the given differential equation: d?(: =—k(0-6)

(c) If 6 = By (initial temperature of cooling object) at time t = 0, then find the particular solution

of the above given differential equation.
OR

Find the rate of cooling of the object at 50°C, if the thermal constant i52—35 min" and
temperature of surroundings is 25°C.

20. Case-Study 2: Read the following passage and answer the questions given below.
Polio drops are delivered to 50K children in a district. The rate at which polio drops are given is
directly proportional to the number of children who have not been administered the drops. By the
end of 2nd week half the children have been given the polio drops. How many will have been
given the drops by the end of 3rd week can be estimated using the solution to the differential

equation %’ = k(50 — y) where x denotes the number of weeks and y the number of children
X

who have been given the drops.

(a) Find the solution of the differential equation % = k(50 —vy) (1)

(b) Find the value of ¢ in the particular solution given that y(0) = 0 and k = 0.049 (1)
(c) Find the solution that may be used to find the number of children who have been given the
polio drops. (2)
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