Question Bank

CLASS 12™
MATHEMATICS

UNIT-3 PART (lll & IV)- INTEGRATION

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.

foder -
1. 9% 9T H TH HUA(A) AR T FROT (R) e am=r gl
2. 3O Gl FUAT T AAUGAYIR TARATT ek HEN 3T Al TG el o
A) A3 R TEr §, 3R R, AHT T Ir=dr T gl
B) A 3iR R TEr §, ifched R, A I HET SATEAT 18T hdT|
C)ATE & afdheT RITaT B
D) A9 &, ifhed R &R &I

1. Assertion (A) The integral of 1/x is log |x| + C.
Reason (R) The differentiation of log |x| gives 1/x.

FUA (A) 1/x P HHATRA log |x| + CBIAT S|
$RUT (R) log |x| T 37dehelel 1/x BIAT & |

2. Assertion (A) The integral of sin x is -cos x + C.
Reason (R) The derivative of -cos x is sin x.

U (A) sin x FT AR -cos x + C BT & |

$RUT (R) -cos X &l 3deheleT sin X Bl & |

3. Assertion (A) Definite integrals are evaluated using the Fundamental Theorem of
Calculus.
Reason (R) The Fundamental Theorem of Calculus states that if F(x) is an

antiderivative of f(x), then f: f(x)dx = F(b) - F(a).

YT (A) AT THTRCIA T ITUTAT helehord hr JMEURST  THT T 3TATT F:h
I AT L

$ROT(R) ol I MRS THT Hecll & foh I F(x), f(x) T TTcI37aehel g, ol
[? f(0)dx f(x)dx = F(b) - F(a)
4. Assertion (A) The integral of cos x is sin x + C.
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Reason (R) The derivative of sin x is cos x.
HYUT (A) cos x FT FATHAT sin x + C FATL |

$IROUT (R) sin x T 3dhelel cos x BT gl

5. Assertion (A) The integral of 1/(1+x?) is tan™*x + C.
Reason (R) The differentiation of tan™'x gives 1/(1+x?).

FYUeT (A) 1/(1+x%) HT AR tan 'x + CEIAT & |
$IROT (R) tan~'x &7 3deheled 1/(1+x2) SATE |

MCQ Questions

1. Ffaf@a & & &l ar @A el Hr cgcqwd-lloj;-lldﬁl gfshdT (Inverse Process) &7

Which of the following is an inverse process of differentiation?
(a) IcT&T GHAThel  (Direct Integration)
(b) gfaeargst fafer (Method of Substitution)
(c) 31T fAe=T fafer (Partial Fractions Method)
(d) 3fdehele (Differentiation)

2. [ ex dx T HTeT T IaT?

What is the value of | ex dx?
(a)e*+C
(b)yxe*+C
(c)e*-C
(d)e*/x+C

3. [ 1/(x+1) dx 3T HTeT FIAT GIIMM?

What is the value of [ 1/(x+1) dx?
(a) log [x+1]| +C
(b)1/(x+1) +C
(c)log x| +C
(d)x/(x+1)+C

4. [ x* dx T HTeT T BIIT?

What is the value of [ x? dx?
(a)x*/3+C
(b)x*/2+C
(a)x3/2+C
(d)3x*+C

5. [ x* dx 3T HTeT FAT IIM?

What is the value of [ x* dx?
(a)x°/5+C
(b) x*/4 +C
(c)x*/4+C
(d) 4x®>+C
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6. [ sin x dx T HTeT T IITT?

What is the value of [ sin x dx?
(a) -cosx+C
(b) cosx+C
(c)-sinx +C
(d)tanx +C
7. 31T Fieet fafer &1 3TAeT fohd Uehk o FATR T gl el o TolT fhaAT SITAT 87

For what type of integrals is the method of partial fractions used?
(a) old aﬂwagua &l (When denominator is a polynomial)

(b) ST a;mmag?r T o1 g (When factorization is not possible)

() TS TR Helel & (When there is an exponential function)

(d) ST FARIOTTANT HeleT & (When there is a trigonometric function)
One Mark Very Short Answer Questions

Question | Questions

Number

1 At fad &1 a8y A AT
| (2x+3)dx
Find the correct evaluation of:
| (2x +3) dx

2 Ife [ f(x) dx = x? + 5x + C &I, ¥ f(x) FAT g7
If [ f(x) dx = X + 5% + C, then what is f(x)?

3 HIRA fRe=il & 9T A [ (1 / (% - 1)) dx HT & ATd |
Solve [ (1 / (x* - 1)) dx using partial fractions.

4 HeTHT TGATAFTIHT T ST Y [ (x? )dx FT g
Evaluate [ Ol(xz) dx using fundamental identities.

5 IfE F(x) T Aahalaid Helel g AR F'(x) = f(x) &, ar [ f(x) dx
fehdeh sRTeR grem?
If F(x) is a differentiable function and F’(x) = f(x), then what is [
f(x) dx equal to?

6 i [ e9 dx = (1/2) e9 + C L, AT [ e(3¥) dx T §RM?
If [ e¥) dx = (1/2) ¥ + C, then what will be [ e(3% dx?

7 fAFATTET T @US: HATH T GaRT & Y [ x sin x dx
Evaluate the integral [ x sin x dx using integration by parts.

8 TATRET FHTRIeT & I[UN T ITJITH [ sin’x dx B gl |
Evaluatef(;T sin’x dx using the properties of definite integrals.
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9 AT oI T TR TAY T ITART b [" (2x + 1) dx &l
gl Y|
Solve [o* (2x + 1) dx using the Fundamental Theorem of
Calculus.

10 JTE f(x) = 3x% + 2x - 1 &1, A [ f(xX) dx T THATReIeT FAT §HM?

If f(x) = 3x* + 2x - 1, what is the integral
[ f(x) dx?

2 marks questions

1. Evaluate the integral:
Jx2+1)/ (x*+2x%+1) dx

foe=T THTREIeT T HTeT AT Y
Jx2+1)/ (x*+2x%+1) dx
4. Find the definite integral:

TATad THTR I T AT AT hY

T

fzn/él tan(x) dx
0

5. Evaluate the integral:

THATholeT T ATeT AT B

fooo xe™® dx

6. AR TATR eI T AT AT HL:

12 (x3 - 2x) dx

7. Solve the integral using partial fractions:
[(Bx+5)/ (x*+x-2)dx

37111 fR=AT &7 3TANIT i GHTR oI &l
J(3x+5)/(x*+x-2)dx

8. Evaluate the integral:

| sin®(x) cos(x) dx

foYe=T TR T T HTT AT Y
| sin®(x) cos(x) dx
9. Evaluate the integral:

. [FT AR oI T AT AT 4

fool /(1 + xH)dx
0

10. Evaluate Following:

QA T T AT AT FY
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d
. G+DE T

11. Evaluate the definite integral:

T [ T¥TT GATR oIl ST AT AT Y

=[I¢ + 2 + x + 1) /(¢ + 1)]dx

12. Prove that:

f"/z log(1 + tanx) dx = (1t/2) log 2

13. Evaluate the integral:

ATl &1 gl [Iehrol:

[dx / ((x-1)(x-2))

14. Evaluate the integral using integration by parts:

GUSA: HATHCIST T 3YAT dleh TFITeled HHARTT & Hi:
I=[ x log (x) dx

4 Marks Questions

Q1.Wacﬁaﬁrqﬁ@rwﬁaawﬁgﬁmmﬁ§amq§’aﬁ$ﬁv
forell aeg B =geTawm gl rd aﬁ,%mﬁg@%aﬂaﬁ%%ﬁm
STl 81 38 faU 3ugea AR @@medhel &1 39 |

Find the minimum distance an object must travel from one point on a circle's
circumference to another, passing through the center. Use an appropriate definite
integral to determine the distance.

m/2 xsinx
Q2 = f 1+cos?x .
#r AT fFeRa HY

Evaluate:
= fn/z xsinx

1+cos?x

Q 3. fralt Fla % Yalg I &l aTt Teh AlSA H, ST Ydg &l i
R(x)=4x’+2x+1 @1 fa&iad fohar Srar &, 316l x #MeX 7 gt 8
(i) x=0 ¥ x=5 TTeh el YaIlgel STol T HET AT |

(i) 3 ST 9dTg & [olU AT & ATY SGolld T [aeeiyur Fi|

A river flow model represents the rate of water flow as R(x)=4x’+2x+1, where x is the
distance in meters.

(1) Find the total volume of water that has flowed from x=0, x=5
(i1) Analyze how this water flow changes over time.
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Q4. J=f, £ gy
T ATl IS el o T U Jiaedmas X AR 38 gl H|

Find the value of the integral:
1 log (1+x)
I=fy = dx
using an appropriate substitution and solving it.

Q5. ST &, fonely T &1 a1fT T 0T el & AT 991 IR FHT & ALY Fay
A Ueh AT & & & cTad fHAT ST Fehal §1 T FTv(0)=5t2+2t FAeIQehs &/, ar
t=0 ¥ t=47h T EART TT I IS Fel g8 AT R

In physics, motion of an object can be calculated by integrating velocity over time. If the

velocity of an object is given as v(t)= 5t2+2t m/s, find the total distance traveled by the
object from t=0 to t=4

Q6 fooe Slnx
®T ol Trl'l?-f ah‘lfl

o e*Sinx

Evaluate: [ dx
Q7. ZSNfIaRar &, g gor AT & R R fIeROT &l Teh AR FHATR ol
T 3YIRT s 0T [HAT ST g1 IS do [aR0T f(x)=xex GaRT Tard foham

AT &, Al GoT & ITUR T Fol el AT A T8l x=0 ¥ x=5 deh AT T gl

In engineering, the load distribution during bridge construction is calculated using
definite integrals. If the force distribution is given by f(x)=xex, find the total force
exerted on the bridge base from x=0 to x=5.

Q8. Determine the area under the curve y = Va? — x2, included between the lines
x=0 and x=a by integration.

AR ¥ T y = Va2 — x2 GaRT JWI3T x=0 AT x=a & &1 ORI &1 ahel
AT F

e x?log x

Q9. J, e, 4 X @ AT AT |

Evaluate fl x(llog ;C X
Q10. Find the area of the region bounded by the curve x=2y+3 and the lines y=1 and y=-

1 by the use of integration.

ATl T 3T &1F FI 8Fhel ATd HL oif dsh x=2y+3 TT @3 y=1 3R y=
| & & Bl

Q 11.Find the value of:

[ex/(1+e@9)dx

frafaf@d &1 ae aa i

[ex/ (1 +e®))dx

Q12. Evaluate the integral using substitution method:
[ dx / (sin(x) + cos(x))

6|Page



gfeUTaeT Tafe T 3YTNT Hieh ToldeT THToleT T AT AT DY

[ dx / (sin(x) + cos(x))

Q 13. Find the area bounded by the parabola y? = 4x and the line x = 1 using
integration.

HHTR A T 3TN Fleh WAl y2 = 4x iR IWT x = 1 F FOR &% eT T 01T HY |
Q 14: Prove that:

[GEICTS

S Qe

STET a Ueh 9o ¢ |

Where a is a constant.

Q 15: Find the integral:

GHTR I T HTeT AT e

T
f sin* x dx
0

Q1i6: Ifl= fol(log (1 + x) / x) dx, prove that | = n?/12.
I= fol(log (1+x) /x) dx @&l A gy [ 1=n?/12
Q17: Evaluate:

Efafad &1 ae Ja F:3:

oo xMm
fo (1+x)dx,0<m< 1

Q 18:
Find the value of:

IGESGIGICRE IR GGG T

1 e*xdx

-1 (1 + Xz)

5 Marks Questions

1. Evaluate the integral:
o x243x+2
_f (x+1)(x+2)
using partial fraction method .

feT T ARSI FT g 3R Aoy [ 7 37T _F FH|

_ x%+3x+2

_f (x+1)(x+2)

2. The rate of pollution accumulation P(t) in a lake is given by the function:
dP/dt=5¢ "% where t is in years. If the pollution level at t=0 was 50 units, find the
total pollution accumulated over the first 10 years.

T e & YeuT TOT A X ReEAff@d FHer ganT & 7 &
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dP/dt=5e ** ST tasl # §1 TS =0 T YGWUT F 50 hrs AT, dl Tgel 10
asl & Fol JG¥T TIT HT Al AT FH|
3. Prove that:

frfaf@d T & Feafid &1 [F 220 gy = Zog 2

0 (1+cos?x) 2
A company produces goods at a rate modeled by the function: R(t)=100e ""+50
where ttt is in days. Find the total number of goods produced in the first 20 days.

Teh HUell #H TG & 3cdleel Sl & AFATAET FHINOT & eFercd T a5
8: R()=100¢ *'+50 STeT t feett & &1 Tl 20 fedl & Fel Scunfed awgsit &
TE&IT AT F|

2 2
4. Find the area of the region bounded by the ellipse ;—5 + 31)—6 = 1 by using integration.

2 2 .
A @ qUgd —+ 2= 1 IR [ 819 &7 &hel AT H
5. A water tank is being filled at a rate given by:
av

P 10 + 5 cos t where V is the volume of water in liters and t is in minutes. If the

tank initially contains 50 liters of water, determine the total volume after 10 minutes.
Udh STl ¢l I [HeATal@d a3 & 9T T @ & i—:=10+5costSIETUVSIT~I'
HT AT (eliex H) iRt 7qHT (AT #) g1 I IR & & F 50 ollex
ST AT, Al 10 TR d1g el STol HT IIAA AT H |
6. Sketch the region (x,0):y = Va% —x2 and x-axis. Find the area of the
region by integration.
&7 x,0):y = Va2 — x2 TF x-axis &l @M FIAU| FHRAT AT &
SH &1F & Q9% ATd ShIiAT|

7. Find the work done in moving a particle along the x-axis under the force:
F(x)=x’-3x+2 from x=1 to x=4.

TUh HUT Pl x-318T & HTY TAART Pl & AT =7 F7 AT N, 9
EIch

F(x)=x’-3x+2 from x=1 to x=4.

fear aram & 3R x=1 A x=4 T TARIT &l

9 Tean

Th R Teh T T o A1 Toldl &, IR tTHhs H 3TPT AT v()=2t+3 HIeX
g Aehs T IRAT §1 R HT Fol TACUYA =0 & =5 Teh AT A & foIw
AT T & 3UANTT fhar F1ar gl
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A car moves along a straight road, and its velocity at time t seconds is given by v(t) =
2t + 3 meters per second. Integration is used to find the total displacement of the car
fromt=0tot=>5.

YT
1.
2.

(98]

FR & FHel [ATUGA FI Ao areT GHATRAA | (1 31h)

fAfeaa TaTRel F1 AT AFTel | (1 37)
5
] (2t + 3)dt
0
R HT FHel AEUGA Hex & A1l (1 37)
e 9T Bold & dcol T, df GAT AT T & v 737 _eu™s g
cay (2 31)

V(=3¢ + 2t
Write the integral representing the total displacement of the car.(1 mark)

. Evaluate the definite integral .(1 mark)

5
] (2t + 3)dt
0

Find the total displacement of the car in meters.(1 mark)
If the velocity function changes to , determine the new displacement over the
same interval to .(2 marks)

v(t)=3t"+ 2t

9|Page



