Qurstion Bank
CLASS 12™
MATHEMATICS

UNIT-3 (Part-V)
DIFFERENTIAL EQUATION

Assertion-Reason Questions

Instructions:
Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.

e -
1. 9P YT H U HUA(A) 3R T FROT (R) fear = &1
2. 3O Gl FUAT T AAUGAYIS TARATT ek HEN 3T I TG el o
A) A 3R REAT TETr €, 3R R, AFr T sTrEAT FAT B
B) A3 R TEY & AfeheT R, A T =arE=AT FET FHLdT
C) ATEY &, dfhaT R I &1
D) AT &, SifeheT RTET B

1. Assertion (A): The order of a differential equation is the highest power of the derivative
occurring in it.

YA (A): THET 3T GHIRIOT FT Fife 3TH IURYT 3TIdH °Tdich dlell deholol
giar &

Reason (R): The degree of a differential equation is always a positive integer.

FROT (R): el FHROT i FHIfE T T GelleA® IO g gl

2. Assertion (A): A first-order differential equation involves only the first derivative and no
higher derivatives.

FYT (A): TIH FIfe 37dehel GHGUT shadl Tgel 3dehelsl I AT HLdm & 3K
3T dholsl gl aid|

Reason (R): A differential equation of order two or more is always linear.

HROT (R): FIfe aF a1 31 gl arelr i ot 3rdshel THIFIOT Tea IWF 8T &l
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3. Assertion (A): The general solution of a differential equation contains arbitrary
constants.

FUT (A): 3dhd THRIUT HT AT g Feod [Hade AEATIT AT gl

Reason (R): The number of arbitrary constants in the general solution of an nth order differential
equation is n.

FROT (R): TRl n-FIfe 31ahar 0T & ATATT g7 # nWhosd Hads gia g

4. Assertion (A): The particular solution of a differential equation does not contain
arbitrary constants.

FYT (A): [HET ahel THROT FHI AT g Wieow FIdis o FFEAfad g0
XTI

Reason (R): A particular solution is obtained by substituting given initial conditions in the
general solution.

HROT (R): TR AW gaf A TTAT g & & 15 yRfAS o wfarara w& ured
frar ST B

5. Assertion (A): The equation (dy/dx)+P(x)y=Q(x) is a linear differential equation.
YA (A): FHIT (dy/dx)+P(x)y=Q(x) Teh W 37aehol THIAIT |

Reason (R): A differential equation is called linear if the dependent variable and its derivatives
occur in the first degree only.

HROT (R): Tf¢ TRET 3dehel THAIRIOT H AT W IR 3T% 37dehelol hdd JIH o1d
# 81a & arsa Qe Fer S gl

6. Assertion (A): A homogeneous differential equation can always be solved by the method
of separation of variables.

FYA (A): Ush GHEIAT  3dehel FHIRIUT I §AM T & JUFror fafer garr gef
forar ST F@eRar g

Reason (R): A homogeneous function satisfies the property f(tx,ty)=t"f(x,y)
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FROT (R): Toh FHUTCT  olel IOTER  f{tx,ty)=t"f(x,y) BT HJSC HT &

7. Assertion (A): The solution of a differential equation represents a family of curves.

FYA (A): [HET 3aFheT THRIOT FHT g bl & Teh IRAR I HARAT AT ¢

Reason (R): Each arbitrary constant in the solution represents a different member of the family.
FRUT (R): 8T H T TAeSeh [ITdih dshl & URAR &l U [Hodd AGET A&Ud

T &

8. Assertion (A): The equation (dy/dx)=y+x is a linear differential equation.

FYT (A): GHIHT (dy/dx)=y+x Teh ITQF Hdhed GHHT ¢l

Reason (R): A differential equation is linear if the dependent variable appears with its derivative
in multiplicative form.

HROT (R): T 37achel FHIRIOT & 3MAT W Y idholol & TTY IOMcHS &I H
3uf&Ad giar g, ar I8 @+ giar gl

0. Assertion (A): The equation (dy/dx)=y*+x is a nonlinear differential equation.

FYT (A): GHIHIT (dy/dx)=y*+x Teh 3NTWF 37dehel FHIHIOT T

Reason (R): The power of the dependent variable y is greater than 1.

HROT (R): AT Wy dr g1d 1§ 386 gl

IP. Assertion (A): The integrating factor (IF) for the linear equation (dy/dx)+P(x)y=Q(x) is
P(x)dx
e

FUT (A): YWF FHT (dy/dx)+P(x)y=Q(x) & AT TATRerT oI O g |

Reason (R): The integrating factor helps in converting a differential equation into an exact
differential equation.

FROT (R): ATl T[0T Tehdll 3Taehel HHINROT T JAUTY 3Haehel FHIGOT H
gRafda s & Fgr™ar ar gl
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MCQs

Q1. What is the order of the following differential equation:

fAFT3rasher AT & Fife Fr ¢
(d’y/dx? + 3 (dy/dx )+y=0

(A) 1

(B) 2

(€)3

(D)0

Q2. What is the degree of the differential equation
37dhel THIRIOT HI G FIT g?

(d?y/dx’)® +( dy/dx) = 0
(A) 1
(8)2
()3
(D) None

Q3. Which of the following is a linear differential equation?

frafaf@d 7§ & Fia-ar g wF @F awd AT 82
(A) dy/dx +y*=0
(B) dy/dx + xy = X
(C)ydy/dx+y=1
(D) d’y/dx* +y* =0

Q4. The general solution of

HHTIUT &1 HHAT gol FIT gIAMT?
dy/dx = 3%’

(A)y=x>+C

(B)y=x-C

(C)y=3x+C
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(D)y=3x>+C

Q5. A differential equation is said to be homogeneous if:

Udh 3dehdd  THGIUT I FHAYAT gl SIdT § Ife:

(A) It contains only derivatives
SHH had Tddelal )derivatives) gl
(B) It has variable separable form
Iqg W C‘[WUT &Y )variable separable form) I@dT gl
(C) All terms have the same degree
sl vet i ard TH @
(D) None of these

3ed H q FIS AL

One Word Answer Questions

1. 5T 3ged gHROT T Fife F4T %’?/What is the order of the following differential
equation? d?y/dx?+ 3 dy/dx +y=0

2. 3dehdl THIEOT FT °Td FIT 82 / What is the degree of the differential equation? (d?y/dx?)® + 2
dy/dx =5

3.dg HisT AT gol %’ ood s es RS @W %’?/What type of solution contains an

arbitrary constant?

4.9 FieT AT ol § S Hashel FATentor AR IRFR AT gt & dJse Har &2/ What

type of solution satisfies both the differential equation and initial condition?

5.31dshel HHTRIUT &I dIfc  FIT §? / What is the order of the differential equation? (dy/dx)* +y
=0

6. 3kl HEUT HI °OTd FIT &? / What is the degree of the differential equation? (d3y/dx3)? +
d?y/dx®>=0

7.7RT & YUFRIOT IR 37dchol HHRIUT g el I GfohaT T TUH =0T AT §? / What

is the first step in solving a differential equation by separation of variables?

8. fhE YHR Fr 3achol THIHIOT SH &Y # gIar £? / What type of differential equation has the
form dy/dx +Py=Q

9.3 GHIRIUT &l HHThole] J[0Th (IF) &1 £? / What is the integrating factor of dy/dx +Py=Q

10. 3TdheT HHIHRIUT &T HIfC FAT §? / What is the order of the differential equation? d%/dx* +
d3y/dx3=0
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11. FeafoaT@a Tl & IRAR FT Haehel THIHIUT FIT BIIM? / What is the differential equation

representing the family of curves? y = Ae*
12. 97 / If dy/dx = f(x)g(y)

13. 3{dhel HHHRIUT &I G FAT §? / What is the degree of the differential equation?(d2y/dx?)°® +
2y=0

14. 30 HHIHIOT FHT AT gl FAT £? / What is the general solution of dy/dx = ky

15. 30 HHIHIUT T HHTh UTeh (IF) T §? / What is the integrating factor (IF) of the equation
dy/dx + 3y = &*

16.3H AT &1 ARAST §oT FAT GFM? / What is the particular solution ofdy/dx = y with y(0) = 1

17. 3/dehel GHHIOT FT dIfe AT &2 / What is the order of the differential equation? d3y/dx3 +
5y=0

18. YUHA-HIfe YW 3dehdd THIRIOT &1 FT FAT AT §? / What is the form of a linear first-
order differential equation?

19. 3H HHIGIUT ST gl FAT BI9M? / What is the solution of dy/dx=0

2 Marks Questions

1. Prove that the differential equation dy/dx = (x* + y?)/(2xy) is homogeneous and solve it.
ey T fF 3raswa AT dy/dx = (x2 + y2)/(2xy) TG § 3R 37 g A
2. Find the order and degree of the differential equation (d?y/dx?)® + dy/dx = x°.
3ol THIERIUT (d2y/dx?)? + dy/dx = x° FT HIfe 3R Grdies AT HL
3. Show that x? + y* + 2xy (dy/dx) = 0 is homogeneous and solve it.
gATBT o x2+ y2 + 2xy (dy/dx) = 0 @HETAT & 3R 38 g1 A
4. Determine the particular solution of dy/dx + 2y = e™ given that y(0) = 1.
aferse gof AT A dy/dx +2y=e™ S y(0) = 1 f&ar =T &l
5. Solve the differential equation Z—z + 1 = e**Y by separation of variables.
T gYFET A ganT sraEe WHEROT Y 41 = XY H g H

6. Find the general solution of the differential equation (dy/dx) + y = x2.
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3ghel GHIHIOT (dy/dx) +y = x> FT THAT g AT L
7. Show that the equation dy/dx = (x + y)/(x — y) is homogeneous and solve it.

fe@rsT & FHERUT dy/dx = (x + y)/(x - y) GHETET & 3R 30 g S|

8. Find the integrating factor of the equation dy/dx - (y/x) = x°.

FHIRIOT dy/dx - (y/x) = x> ST GHhAA 0T AT H|
9. Solve the differential equation dy/dx + (2/x) = x>.
3ghel THIRIOT dy/dx + (2/x) = x> Y §T P
10. Verify whether y = Cx? - 1/x is a solution of x*(d*y/dx?) - 3x(dy/dx) + 3y = 0.
AT Y F FT y = Cx2 - 1/x, GHOT x2(d2y/dx?) - 3x(dy/dx) + 3y =0 F & & AT =Tgi|

4 Marks Questions-

1. Determine the order and degree (if defined) of the following differential equation:
(d?y/dx?)? + sin(dy/dx) =0

Justify your answer.

fAFAfaf@d 3rashal THAEROT & e AR ardi (I aRa gh & Faia
(d?y/dx?)® + sin(dy/dx) =0

39T 3T F 3T S|

2. Explain why the equation (dy/dx)? + d3®y/dx3 = 0 does not have a well-defined degree.
FHSTST fh THIHIOT (dy/dx)? + diy/dx® = 0 T TASE &I ¥ IRV G1dies FAT A8l ol

3. The function y = ax? + bx + c satisfies a second-order differential equation. Find the differential
equation and evaluate whether it is linear or non-linear.

Telel y = ax? + bx + ¢ Ueh GfAT HIfE 3rdehel HHARIOT T AJISC HIAT &1 3dehel FHIRIOT AT
H IR Ao 6 I8 I@F & a1 3@

4. Consider the equation d?y/dx? + 3(dy/dx)'”’? = 4x. Discuss its order and degree, if defined. Also, justify
whether it is linear or non-linear.

FHIHIOT d2y/dx? + 3(dy/dx)V? = ax R AR &¢I Ife aRATVT &1, ar s@er Fife 3R ardw
TaT | T &), T @S § I IRAI@F, g 3T &

5. If the general solution of a differential equation is y = A sin(x) + B cos(x), derive the corresponding
differential equation and analyze its characteristics.

I fReT 3Taehel GHIGUT T SATTS goly = A sin(x) + B cos(x) &, Al TS 3Tdehol FHIhIOT
gred Y 3R sHT TAATAr3t Fr fagewor #Y
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6. A water tank is leaking at a rate proportional to the amount of water remaining in it. Form a
differential equation to model this situation and solve it to find how long it takes for half of the
water to drain. Interpret the result.

Th Siel Th! & U=l 38 AT & 3eqad # RE W@ g S 3EA @ g 3@ fRufd @
Teiid i & AT U 3rddhd THITRUT S50 3R 38 gl Fldh AT hItaiT foh 3TeT grelt
Aol H e I8 o@REm| 9o T sarear fHifav]

7. A cup of coffee at 80°C is placed in a room where the temperature is 25°C. Using Newton’s law of
cooling, form a differential equation and determine the temperature of the coffee after 10 minutes.

80°C ATYATS dTell T 1 T 25°C AGHATA dlel HAY H WM T §l ~gcal & Afelerst
I &1 3YIRT Ik Ueh Hashd THIAUT §180 3R 10 BT & s1g FIhr & Aga r
faERoT HifS|

8. The population of a city grows at a rate proportional to its population. Form a differential equation
and find the general solution.

Teh T T SAHEAT e I e 3HH SAAHEAT & HJUd H TGl gl Teh Iaehel
FHHIUT ST 3R SHSHT TUF g AT HIfAv]

9. A resistor and capacitor are connected in series with a DC voltage source. The voltage across the
capacitor satisfies a first-order linear differential equation. Find its solution and explain its physical
significance.

T gfatys IR FURT &1 fose dleest AT & A1 H@ar # ST Sdr gl FUiRT &
IR dlecsl YUHA-IfC HI I ahel THGIOT HI Uleld HIAT gl SR g AT HIoTT
3R sas Hifas Agca Fr sarear fifaw)

10. If a radioactive substance decays at a rate proportional to the remaining substance, derive the
differential equation and determine the time taken for the substance to decay to half its original
amount.

afe #$ Aeaesd qerd 3ol o g5 AT & AU A &1y Rl &, A iahel TR
IR ST AR Fg Ad AT & Ao AT F 30T g6 &7 g F forde T FHT |

11. The velocity of a falling object is proportional to the difference between its velocity and the
terminal velocity. Form a differential equation and find the velocity as a function of time.

PR g5 9 7 997 HTAA 7 IR 3Ah IHAT I &F IHR & I H g g1 T
3ol THIHIUT FAST 3R 9T I THT & Foled & & H AT HITAT|

12. A bank account earns interest at a rate proportional to the current balance. Form a differential
equation to model this situation and solve it.
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T do @IAT TaAT AV TR & 3e7ard & s71aT Ifoid & g1 58 Tl & geitia
FeA & T U 3dehel THIHRIUT o180 3R 3 gl FIfAT|

13. The rate of change of atmospheric pressure with height follows a differential equation. Find the
general solution and interpret its meaning.

AGHSAY aF H FUE & Y IR &I Teh 7dehol TN HT 0T FA &
SOPT AT gl AT HIfT 3R 396 3T T egrear fifav]

14. An electric circuit containing an inductor and resistor follows a first-order differential equation.
Derive the equation and find the current as a function of time.

T faegd aRuy fSad Wevea 3R iRt i €, Teh JUH-BIET 3aehel HHTenoT
I JHTEOT HIAT &1 $H FHIPIUT &l IR HITST IR FAT & T URT I Belel AT
EAIE LY

5 Marks Questions:

1. Define a differential equation. Explain the concepts of order and degree of a differential equation
with suitable examples.

ahdT GHIGIOT &l gRATNT  HY| AT o 3/ashar GHRIoT &1 ife 3R ara Far &2
3CTEX0T Higd FHSSU

2. Given the differential equation d3y/dx3 + 5(dy/dx)? - 7 = 0, determine its order and degree. Explain
why the degree of some differential equations cannot be defined.

d?y/dx® + 5(dy/dx)? - 7 = 0 UTC FIRIOT & aIfe 3R 0T H1 FAUROT A | F& TR0 &
o7 Y FIT AR L fohar ST Fehar?

3. Derive the general solution of the differential equation dy/dx = x? + 3x - 5 using the method of
separation of variables.

dy/dx = x2 + 3x - 5 &I TATH §of I T GUFIoT Al T IUAT HTeh FeTeed A

4. A particular solution satisfies both the differential equation and a given initial condition. If the
general solution of a differential equation is y = C e2* + x%, determine the particular solution given that
y(0) =5.
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Ife AT g y=Ce>+x2§ 3R y(0) =5 AT I §, O fafkse gor &1 AYUROT Y

5. Solve the homogeneous differential equation (x? + y2)dx - 2xydy = 0.

AT 3dehel FHGIOT (x2 + y2)dx - 2xydy =0T §T |

6. Verify that y = x-1+Ce™ is the general solution of the linear differential equation dy/dx +y = x.

ﬁlﬁf—T N ﬁ?y:x-1+Ce'Xm Wdy/dx+y:x?ﬂ' cq9eh gol %’I

7. Discuss the geometrical significance of the differential equation dy/dx = f(x, y).

dy/dx = f(x, y) GHERIOT & SATHAT HAged U IdT Hi|

8. Find the integrating factor and solve the differential equation dy/dx - y/x = x2.

ATl 0T AT HY IR FHRIOT dy/dx - y/x = x2 BT gl A

9. Formulate a real-life application problem that can be modeled using the differential equation dy/dx =
ky and solve it.

Ueh SITGEINeG JHEAT AR ¥ T dy/dx = ky GHIERUT T Yeiia fomar o1 @& 3R 38 g
AL

10. Show that the solution of the equation d2y/dx? - 3 dy/dx + 2y = 0 is of the form y = C; e>* + C; .

gATST T FHeoT d2y/dx? - 3 dy/dx + 2y =0 T & y=Cie>+Ce*sh & H g &l

Case Study Based Questions

Case Study 1:

A tank initially contains 100 liters of pure water. A solution containing 5 grams of salt per liter is poured
into the tank at a rate of 2 liters per minute. The well-stirred mixture is drained out of the tank at the
same rate. Let y(t) be the amount of salt (in grams) in the tank at time t (in minutes). The differential
equation governing the amount of salt in the tank is given by:

dy/dt + (2/100)y = 10

T doh A YR H 100 eleX Yy Il giar g1 Toh faeder st 9fq ofied s ama @ giar
g, 2ol ufd st fr a7 @ SF & s1am A1ar £ 3T g @ AT v fAsor #r 38 X
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O & O Forar Sar g1 & J gEat (Aee ) W F9e it &A= @ #) y(t) &), ar J57Hs S
AT & foT U 910 3radha F@Hieor &l e 9 7 for@r 31 I &

dy/dt + (2/100)y = 10

Q1. Identify the type of the given differential equation. (1 mark)

Yed 3ahel  GHIEUT & Y I Jgdld il (1 37h)
Q2. Find the order and degree of the given differential equation. (1 mark)
T T 3/ahel  GHGHIUT &7 HIfe (Order) 3T O (Degree) AT HY| (1 37h)

Q3. Write the integrating factor (IF) for the given equation. (1 mark)

feT 1T FgHlirtor & AT TR 0T ford | (1 374h)

Q4. Solve the differential equation using the integrating factor method. (2 marks)

ATl 0T AT T IUGNT Fh Hdhel  FHIIIOT HT §T | (2 37h)

Case Study 2:
A radioactive substance decays at a rate proportional to its quantity. The rate of change of mass m(t) of
the substance at time t is given by:

dm/dt = -km
Initial mass of the substance mj.

U ISt qer el AT & HARIACT & & &7 (decay) BT §1 TET T AT m(t) F
AT t ] IRad &¥ T vhr & 18 &

dm/dt = -km
ey & IRfAS AT m. g |

Q1. Identify the type of the given differential equation. (1 mark)

Ued 3dehdd  GHIGIUT & YhX HI TgdeT il (1 37h)

Q2. Find the general solution of the given differential equation. (1 mark)

U T gl FHGOT & AT gl AT Hi| (1 37h)

Q3. Determine the particular solution when mg =100 grams and k=0.01 (1 mark)
S mo =100 IMH 3T k=0.01 &, AT g7 AT F| (1 37)

Q4. Interpret the physical significance of the obtained solution. (2 marks)

gred g & Aifde #Jgca fr sarear F1 (2 379)
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