Question Bank

CLASS 12™
MATHEMATICS
Unit-3 (Part-1) Continuity and Differentiability
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. 9A% 9T H TS FUA(A) 3R T FROT (R) e ar=m &)
2. 39T Gl AT T HGENdS TIRIVOT dleh HET 3 AT TAT el 8
A)A3R REEr TEr g, 3R R, AT T SIE&dr T gl
B) A 3R R T8 & JfheT R A Fr T8 =arear g Tl
C) ATEY g, oifcheT RITeIT B
D) AJTeld §, aftheT RTEY &
Q1. Assertion (hYdT): uﬁ%mﬂ(@wwﬁ@mmﬁwgﬁf?ﬂamﬁ%ﬁaﬁ
fig R aad sfrgiarg|
Reason (RUT): TS IS Belel x=a W dh1T g, dl Tg 3T & & I8 Add T ¢ |

Assertion (English): If a function f(x) is differentiable at a point, then it must be continuous
at that point.

Reason (English): If a function is differentiable at x=a, then it is necessarily continuous
there.

Q2. Assertion (F¥eT): ITE f(x) Teh IdhelailT Heldl &, al (x) HT Hedcd Tea el gl
Reason (RUT): TdeheleliAc & Helcldl iol 12 Blch &, Sifehel Telcldl ¥ aehola Il
3TaRTH AT arell|

Assertion (English): If f(x) is a differentiable function, then f'(x) always exists.

Reason (English): Differentiability ensures continuity, but continuity does not necessarily
ensure differentiability.

Q3. Assertion (YeT): I y = sin™(x) &Y, AT ST 3Tdeheld dy/dx = 1/V(1 - x*) BT ¢
Reason (RUT): Ffdeiid FRIVITAIT Helal I 3dehols] o7 A& 0d [ARIOTHIT Holall &
IGEICIRCIGIR

Assertion (English): If y = sin"%(x), then its derivative is dy/dx = 1/V(1 - x).
Reason (English): The derivative of inverse trigonometric functions is obtained from their
corresponding trigonometric functions.
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Q4. Assertion (h¥eT): H@ell [2H &1 3TTNT Fhdl TGl elel oh IHdehelal 7 fhaT ST & |
Reason (ROT): IS g(x) Teh deholelId hold & 3R f(x) HT 3dhereiig &, T (fog) (x) T
3Tkl gIamm|

Assertion (English): The chain rule is used to differentiate a composite function.
Reason (English): If g(x) is differentiable and f(x) is also differentiable, then (feg)(x) is also
differentiable.

Q5. Assertion (YeT): TTE y = ex @I, Al §TT 37dhele dy/dx = ex BT gl

Reason ($RUT): T HTATHT Heled ex &l Hdehold T3 o RIS gl g |
Assertion (English): If y = ex, then its derivative is dy/dx =ex

Reason (English): The derivative of the exponential function ex is equal to itself.

Q6. Assertion (F¥sT): ITE y = log (x) &, A SHHT dehold dy/dx = 1/x 8T g |

Reason (ROT): TEETUTHIT Helell T dehelel SeTch ccshe IUTEH & TTCT Gl & |
Assertion (English): If y = log (x), then its derivative is dy/dx = 1/x.

Reason (English): The derivative of logarithmic functions is obtained from their inverse
properties.

Q7. Assertion (FUe): AT IS Felel JThRAT g, AT SHPT GIAAT FIfS 3ol gHT
3fedca # grem|

Reason (hIXOT): E‘(ﬁ?ﬂ'ﬂ' Fife Wmﬁﬁgaﬁwqﬁﬂﬁam%aﬁqm
HIfe gt Addeldrel

Assertion (English): If a function is differentiable, then its second-order derivative always
exists.

Reason (English): The second-order derivative is only defined at points where the first-
order derivative is continuous.

Q8. Assertion (sT): IfG y = tan™!(x) &, AT ST 3dhelel dy/dx = 1/(1 + x*) BT gl
Reason ($ROT): Jfdelid FRIOIFEIT Felal o 3dehole] 3odch TaTdd [AIOTTHATT Helall &
EISEICE]

Assertion (English): If y = tan™!(x), then its derivative is dy/dx = 1/(1 + x?).

Reason (English): The derivative of inverse trigonometric functions is derived from their
corresponding trigonometric functions.

Q9. Assertion (YeT): TGy = cos™!(x) &, A ST 3Tdhalel dy/dx = -1/V(1 - x?) BT g |
Reason (RUT): cos™(x) ST 3dehelel sin"1(x) & 3deholel HI FHUMcHS T g |

Assertion (English): Ify = cos™(x), then its derivative is dy/dx = -1/V(1 - x?).
Reason (English): The derivative of cos™*(x) is the negative of the derivative of sin™*(x).

MCQs
1. If f(x) = x* + 3x + 5, then f'(x) is:
Ife f(x) = x% + 3x + 5 &, A £ (x) FIATIM?
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(A)2x+3
(B)yx+3
(Ox*+3
(D) 2x+5
2. If f(x) = e, then f'(x) is:
e f(x) = e3x @Y, dl £ (x) FATBIAM?
(A) 3e3x
(B) e3x
(C) 3ex
(D) 3x e3x
3. The derivative of sin™*(x) is:
sin"*(x) T 37deholol FAT&?
(A) 1/V(1-%7)
(B) 1/(1 +x?)
(©)-1/V(1-x?)
(D) x
4.1fy =log (x* + 1), then dy/dx is:
Ifey = log (x* + 1) &, al dy/dx FITgm?
(A) 2x/(x* +1)
(B) x/(x* +1)
(€)2/(x*+1)
(D) 1/(x* +1)
5. The derivative of tan™*(x) is:
tan ' (x) T 3deholol FATR?
(A) 1/(1+x?)
(B) 1/v(1-x?)
(€)-1/(1 +x?)
(D) x
6. If y = sin(x)cos(x), then dy/dx is:
Ife y = sin(x)cos(x) &, dF dy/dx T g1am?
(A) cos?(x) - sin?(x)
(B) 2sin(x)cos(x)
(C) sin?(x) - cos?(x)
(D)o
7. The second derivative of ex is:
ex HTSIAAT JTdeholol FATR?
(A) ex
(B) 2 ex
(C) e2x
(D)o
8.Ify = log(x), then d?y/dx? is:
gy = log(x) &, @ d?y/dx? FaT gIM?
(A)-1/x*
(B) 1/x?
(©)-1/x
(D) 1/x
9.If y = xx, then dy/dx is:
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iy = xx 81, a dy/dx FIT 19m?
(A) xx(1 +logx)
(B) xxlogx
(C) x
(D) xx
10. If y = sin(x?), then dy/dx is:
Ifey = sin(x?) &, ar dy/dx FIT grm?
(A) 2x cos(x%)
(B) cos(x?)
(C) -2x sin(x?)
(D) x cos(x%)
11. If f(x)=cos x.cos 2x.cos 4x.cos 8x.cos 16x then f’(%) is:

gfe f(x)=cos x.cos 2x.cos 4x.cos 8x.cos 16x dl f'(%) &
(A) V2
1
(B) 5
(C)1
(D) -1
12. 1fx=er+e’™"” then 2 is-
dx

gie x=e3’+ey+ey+m ar 4y g-
dx

13. If y = x1/*, then the value Of% at x=e is equal to:
afe y=x1/*, ar %Eﬁrﬂlﬂx=ecﬂ'm:
(A) 1
(B)O
(C)-1
(D) ele)2
14, If f(x)=x|x|,V x € R, then:
i f(x)=x|x|,Vx € R, a :

(A) fis differentiable at x=0

f, x=0 W Gl gl
(B) fis not derivable at x=0

f, x=0 UX Hdeheleli T aT 2l

(C) fis not continuous at x=0

f, x=0 W Fdd T &l
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(D) None of the above
TR & W A

15. Ify=sin™'x +sin"'V1—x2,-1<x < 1,then% -
IfE y=sin"lx +sin"!V1l—x2,-1<x<1,ar Z_;/:

(A) O

(8) 3

(€)1

(D) 4

2 Marks questions

1. Prove that the function f(x) = x? is continuous at x = 2.
ey & fh ®eret f(x) = x%, x = 2 WHAT g |
2. Verify whether f(x) = |x - 3| is differentiable at x = 3.
g X & f(x) = |x - 3|, x = 3 W 3TFH T & AT 8T
3. Find the derivative of sin"*(x) with respect to x.
X & TTUET sin~1(x) FT 3dehelol ATd FY|
4. Differentiate tan™*(V/(1 - x?)) with respect to x.
tan~(y/(1 - x?)) ST x F TTIET 3Tholol [ATIoT |
5. Using the chain rule, differentiate y = sin(cos x).
Wﬁmwwmy = sin(cos x) 3T 37deholof felehlel |
6. Find the derivative of log(x? + 1) using logarithmic differentiation.
STERTOThIY 3Tdehelel Sl 3TN Hieh log(x* + 1) T 3deholo] fehlel |
7. Differentiate y = e(tanx) using the chain rule.
HG T [T T SUNT FTeh y = etanx T 3deholol falehrel |
8. Find the derivative of y = log (sin x).
y = log (sin x) T 37deholoT felehlel |
9. Find dy/dx if x* + y? = 25 using implicit differentiation.
3TASC 37dehelel T 3TN Fleh, ATE x2 + y? = 25 gl dl dy/dx AT FY|
10. Differentiate y = x* using logarithmic differentiation.
STEITOThIY  3dehelal hT 3TN leh y = xx I 3Tdeholo] felehlol |
11. If y = eixlog %), find dy/dx.
iy = elxlog 0 g1, At dy/dx AT FY|
12. Find the second order derivative of y = ex cos x.
y = ex cosxaﬂaﬁ?ﬁ'ﬂ' FIfe 3rdcherot ATT A |
13. Differentiate the parametric equations x = t* + 2t,y = t3 - t.
grafeleh THIHIUN x = t2 + 2t, y = t° - t FT 3TTholoT folehTol |
14. Find d%y/dx? for y = sin®x.
y = sin®x & T d?y/dx? ATT L
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15. If y = sin(log x), find dy/dx.
Iy = sin(log x) &, aY dy/dx AT HXI
16. Differentiate y = log(log x).
y =log(log x) T Th ol AT
17. Find the derivative of y = ex*
y = ex' &I dhelol feAPTal |
18. Find dy/dxifx = etand y = log t.
I x = et 3Ry = log t &, A dy/dx AT R
19.If y = cos™(x), find dy/dx.
IRy = cos™!(x) B, aY dy/dx AT FLI
20. Find the second derivative of y = log (x + V(x? + 1)).
y=log (x + V(x* + 1)) FI AT FfE  3raahersr AT F

Long Answer Questions (4 Marks)

1. Ueh Tdld Wolel T ATEATIh Si1de] H AT Agcd &7 Teh 3ETeI0T bl TISE i |
What is the real-life significance of a continuous function? Explain with an example.

2. T & oAl & T&c TR T Al 3R Iaeholal 1A T TR A Sl HSTAT ST

Hehell 87
How can the expanding size of a soap bubble be explained using the concept of continuity
and differentiability?

3. fqU I ®ee f(x) = |x-3| W x = 3 W ATl Idl Y FY|

Prove the differentiability of the function f(x) = [x-3| atx = 3.

4. ol o120 T 3TAWT HIA §Uy = sin(cos x) FHT Haherst AT |

Find the derivative of y = sin(cos x) using the chain rule.

5.9¢ y = tan"}(2x/1-x?), Al SR 3dhoelol foichlel |

Ify = tan"*(2x/1-x?), find its derivative.

6. ST TedT H Tfaes RIvITAINT Botat & 3aehelel o7 F3T 3TANT 87

What is the practical application of differentiation of inverse trigonometric functions?
7.397¢ x2/3 + y2/3 = a2/3, At dx/dy AT |

If x2/3 + y2/3 = a2/3, find dx/dy.

8. Teh SSTAITIT GATAT H, S x = et 3Ry = log (t), dAT dy/dx f¥epred|

In an engineering problem, if x = et and y = log (t), find dy/dx.

9. Teh SiaideiTeT JTHeITeT 3, T fenely hTRIhT & Feftr e f(x) = ex log (x) &T TS B, TN SEHAT
HaFerSt fodhrel |

In a biological study, if the growth rate of a cell is given by f(x) = exlog (x), find its
derivative.

10.log (xy) = x? - y? & ToIT, y & x o TATIET qeholol ATd Y|
For log (xy) = x* - y?, find dy/dx.
11. I FoRET G T IIAT V= a° HHAY t T Bolel &1, Al dV/dt AT |
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If the volume of an object V = a* is a function of time t, find dV/dt.

12. 7y = log(x? + 1), Al ST &IddIT Hdehelol folentel|

Ify = log(x? + 1), find its second derivative.

13.Th 3T FATS h(t) = % + 5t + 2 o 3THR 96 @1 & | 3 Hehs o TG SHT a0 ATl Y |
A drone is ascending according to h(t) = t* + 5t + 2. Find its acceleration after 3 seconds.
14. QU IT Fefel y = x x o AT, STLTOTRIT 3raehelet T T4 T dy/dx ATl |

For the given function y = xx, find dy/dx using logarithmic differentiation.

15. Teh dTgeT I aIfd v(t) = 3t% + 2t - 5 &1 TS | 4 THS & 916 dTgeT T A 0T AT Y|

A vehicle's velocity is given by v(t) = 3t + 2t - 5. Find the acceleration after 4 seconds.
16.31¢ y = sin(log x), af d%y/dx? JTd &Y |

If y = sin(log x), find d%y/dx>.

17. afe freT Sha &T [T &3 f(t) = et + log (t) AT 3T &Y, AT 38 Taehrd H URadeT $hrex
ATT R

If a species' growth rate is given as f(t) = et + log (t), find the rate of change of growth.
18. 3y = x sin(x), Al SHHT &IAAIT Hdhelol felentel 3R 38 il Agca 1 TAdT=AT
|

If y = x sin(x), find its second derivative and discuss its physical significance.

Very Long Answer Questions (5 Marks)

1. A company wants to optimize the cost of manufacturing a cylindrical container of fixed
volume using minimum material. Using differentiation, determine the dimensions of the
container for the least surface area.

Teh ST Teh A TRTc TIceT & ST o] T g H HIHIAT F ScTGsT htl ATl & |
eATH Helg &19 o [T shee &l fqATT ATl ST

2. The population of a city is modeled by the function P(t) = 5000e(0.029, Find the rate of
population growth after 10 years and interpret its significance. (Apply, Evaluate)

Teh QAT T STTHEAT P(t) = 50000020 ZARTET TS B | 10 ST & &G STAHEAT I &I AT Y
3R 38F Agea FHr IrEAT H|

3. Verify the continuity and differentiability of the function f(x) = |x-3| at x = 3. Also, explain
why it fails or holds.

&Y 318 BeleT f(x) = |x-3| & x = 3 I FTAH 3R ITTRIdT HT ST HL | T FAT T AT 3T T
RG]

4. A drone is moving along the curve y = sin-1x. Find the velocity of the drone when x=1/2.
Teh ¥l dh y = sinCD(x) & TR TeT QT & | 579 x = 1/2 BT, Y 3T T =Tl AT ISV

5. The height (h) of a growing tree follows the function h(t) = 10 log(t + 1). Find the rate at
which the tree is growing after 4 years.

Teh g3 §U USHI IS h(t) = 10 log(t + 1) ZARTEY 71 ¥ 4 S & a1 U5 Y Fe & &3 71l
|
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6. If the temperature of a metal rod at time t is given by T(t) = 100e(-0-19, find the rate at
which the temperature is decreasing after 5 minutes.

I T ¢ R T U] B H ATIGHATT T(t) = 100019, & a1 g, A 5 Fete & are droeret &
R hrex Aa i

7. Differentiate the function y = log(sin x + cos x) and discuss its significance in sound wave
analysis.

WeleT y = log(sin x + cos x) T 3dehield A 3R &afer I & AReVoT H 50% Aged W ]
ey

8. Show that the function f(x) = x3 - 3x + 2 is increasing for x > 1 and decreasing for x < 1.
Interpret the result in terms of business profit optimization

gy AT fh Belet f(x) = x3 - 3x + 2, x > 1 & T ITAT § 3R x < 1 & T graaA= gl

SATIR AT 3HeToholel oh HesT H TROTH & arear a1 |

9. Find the second-order derivative of y = e(sinx) and explain its importance in motion
dynamics.

Thelel y = eGinHT GIAAT HITS dehorat ATd i AR a1fa AT 7 8% Agea = FASST

10. A satellite follows the trajectory x = t2, y = log(1 + t). Find its velocity components at t = 2
using parametric differentiation.

Teh 3YIE T AT x = 12,y = log(1 + t) GARTAT IS §| t = 2 W 3HF T Tceh Urdfoieh 3Tdehole]
QAT HL

11. Find the derivative of y = tan(1)(x2) using implicit differentiation.

Telel y = tan(1)(x?) T HETST Helall o Tdehole] GaRT Jdeholal ATd e

12. Explain the role of logarithmic differentiation in solving complex exponential equations
with an example.

STfEeT ETclieh FHIRO &l §ol Thlat H TYITUThT Tciehole ehi 3fHDT I SeTeL0T Higd TISC
Gy

13. If a bacteria culture follows the law N(t) = No e, where Kk is a growth constant, find the
rate of growth at any time t.

e Teh SR el T TATH N(t) = No e, ST8T k Ueh g ey [Eu’ien g, ot fonely it e ¢
TR I T AT A

14. Use differentiation to prove that log(x) grows slower than x for large values of x.
3TcleT T STANT Heh TG A foh log(x), x & T3 A=l o ToIT x & Ui a1fd T Fear g

15. Find the derivative of y = sin(1)(x) + cos(-1)(x) and interpret the result. (Apply, Analyze)
Tl y = sin)(x) + costD(x) T 3dehersl AT Y 3R TROTH FHr sarear HY|

16. If y = xx, find dy/dx using logarithmic differentiation and discuss its importance in
compound interest calculations.

& y = xx Y, Y STLITUTRIT IHeeholeT shT 3TN Y dy/dx FATT Y IR Thee e STt I0TAT H
$H% Hged W AT il

17. Discuss how the chain rule helps in finding the derivatives of composite functions with a
real-life example.

H@el TATH, YFc Bolell oh Jdehole] H Ha I 81T ¢, Ueh TECITdeh Sfidel 3ETg0T Aigel
HSSU|
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18. Find the maximum and minimum values of f(x) = x3 - 6x2 + 9x + 15.
Telel f(x) = X3 - 6x2 + 9x + 15 & TR 3R FeAdH AT AT AL |

19. A company’s revenue function is R(x) = 500x - x2. Find the production level that
maximizes revenue.

Teh AT T TSTET HeleT R(x) = 500 - x2 §| 3T 3Gl TR ol 3T L ST IoEd i
JfOFdH AT gl

20. Find the derivative of y = log(sin x + cos x) and discuss its application in acoustics.

y = log(sin x + cos x) WWWQW%ﬁWﬁWWWﬂﬁQI

Case Study Based Questions

Case Study 1:

A scientist is studying the growth of a bacterial culture in a laboratory. The population P(t)
of bacteria at time t (in hours) follows the exponential growth formula:

P(t) = Py ett), where Py is the initial population and k is the growth rate constant.

To analyze the rate of bacterial growth, differentiation is used to find the rate of change of
P(t) with respect to time.

Based on this scenario, answer the following questions:

T A JAERITET H T SlIdI0] ook I Jefd FT HeqTd I @1 &l THT ¢
(e #) 9 SNATUP3it &I Saedm P(t) AT TRerdihd gefr g i arefel Sl
& P(t) = Po ™, STGT Po URTHS S&EAT & 3Rk geftr X fogdis g

STaTo] gefer r X T favelvuT e & U, 3ddhele FT IUANT HIh P(t) A TAI
& @ArIeT IRadd T T AT Hr AT gl

50 IRT & IR R Aeafaf@d gt & 33X &

Questions:
1. Differentiate P(t) = Py e(d with respect to t to find the rate of growth of bacteria. (1
Mark)

P(t) =Py e T AT & HULT aohfcld T SHATOLHT HT geftr e AT Hifsiw

2. If the initial population is 500 and the growth rate k= 0.2 per hour, find the
population after 5 hours. (1 Mark)

gfe Shamop3it & uRiFers d@&ar 500 § k=0.5 i &er § ar 5 "o dlg Siarpsit
T&dT A1d FfST]

3. Show that the second derivative of P(t) is proportional to the function itself. (1 Mark)
GRITSU &I P(t) T AT 3Taeholsl TaT helel & FAEACH ¢l

4. How does exponential growth help in understanding the spread of diseases like COVID-
19?7 Explain mathematically. (2 Marks)

TR Jof FF @& F COVID-19 SRf FoRar e 5 herehl § 58 o
H HEIAT Al g | IO TEHIvT & JHASISU|
Case Study 2:

A drone is flying vertically above the ground, and an observer is tracking its movement from
a fixed point on the ground. Let h be the height of the drone and x be the horizontal distance
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between the observer and the drone’s projection on the ground. The angle of elevation 6 is
given by:

T& 3 AT & I dead 33 @ ¢, AR & e e ARaa g @ sa% afa
FI 3Tdcilhed X IGT gl AT foT F h 3T H Fa5 § 3R x9ddeTs 3R 9 &

HA W 98T F T &AfdsT gl ¥l oozt Hior o Feafaf@d &9 & f&r o &
0 =tan"*(h/x)

To study how fast the angle of elevation is changing as the drone moves, we differentiate the
function implicitly.

qg 3TETTA Pl & T fh 31T & 91 ed W 3oaAdaT 10T fohcdell doit & deof &l
€, 8 Woled HI 3TTSC ®T H 37dcholed Hld ¢

Answer the following questions:
Questions:
1. Differentiate 8 = tan™*(h/x) implicitly to find d6/dt in terms of dh/dt and dx/dt. (1 Mark)

0 = tan~'(h/x) T URI&T FT H dhiold HITTT difes do/dtar dh/dt 3R dx/dtF F F
gred T ST " |

2.1fh =100 m and x = 50 m, find the value of d6/dt when dh/dt =5 m/s and dx/dt = 2 m/s.
(1 Mark)

Ife h=100 #FHrex 3R x=50 Hex &, dr do/dt T FAF AT HIfAT Fd dh/dt = 5 m/s TAT
dx/dt =2 m/s gl

3. Verify if the function 0 = tan™*(h/x) is continuous for all positive values of h and x. (1
Mark)

Ig S o 6 = tan"!(h/x) ATHAS Felel TH GallcAd hd2dT x& foIT Tdd & IT 18i|

4. How does the concept of inverse trigonometric differentiation apply in satellite tracking
and defense systems? (2 Marks)

3uarg Sfehar wa TaT yonferdt 7 gfdeltd BRofAda srashos &1 Hehodstl & o]
gidr &7
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