CBSE & State Boards
UNSOLVED PAPERS

MATHEMATICS

CHAPTER WISE
& SUB- TOPICWISE

Question Bank

Chief Editor
Anand Kumar Mahajan

Compiled & Edited By
YCT EXPERT TEAM

Computer Graphics by
BalKrishna & Anurag Pandey

Editorial Office
12, Church Lane Prayagraj-211002

 Mob. : 9415650134
Email : yctap12@gmail.com
website : www.yctbooks.com / www.yctfastbook.com
© All rights reserved with Publisher
Publisher Declaration
Edited and Published by A.K. Mahajan for YCT Publications Pvt. Ltd.
and E:Book by APP Youth Prime BOOKS In order to Publish the book,

full care has been taken by the Editor and the Publisher,
still your suggestions and queries are welcomed.

In the event of any dispute, the judicial area will be Prayagraj.




—

CONTENT

Chapter-:1 Relations And Functions 7-21
I. Relations and its types (Reflexive, symmetric, transitive and equivalence relations)..........ccccceceeveveecee 7-11
Section-A (Multiple Choice QUESHIONS) ....ce.veruiruieiiriieiietiete ettt ettete st ete et eebesie e tesbeesbesteesteebeesbesbeeseeaseensesseensesseensenseens 7
SECtiON-B (VETY SHOTT ATISWET) .....veiviiuieitieieiteetiesieetesteeetesteeteessesseessesseessesseessesssessesseessesseessesssessesseessesssessesseessesseessessanns 9

Section-C (Short Answer)
Section-D (Long Answer)

II. Function and its type (one-one, onto into etc) 11-14
Section-A (Multiple ChoiCe QUESLIONS) .......evtitirtirieieiieiietirte sttt ettt ettt sttt et ettt ettt et et et eseeseeaestesbesbenseneeneeneeseanens 11
Section-B (Very Short Answer)

Section-C (Short Answer).............

SECHION-D (LONG ANSWET) ....eeuvivieiiesiieitietietesteeteeteestesteestesseessesseessesseessesseessasseessesseessassesssessesssasseessessesssensesssessesssensenses
II1. Composition function, inverse of function and binary operations 14-21
Section-A (Multiple Choice QUESHIONS) .....euveruieuiertieiieriieiesteete sttt ettt et e st e et e steeste bt satesbeeseabesesesteentenbesssenbesssensennns

Section-B (Very Short Answer)

Section-C (Short Answer).............

SECHION-D (LONZ ANSWET) ....eutentieiieriieiietteite st ettt et e steeste bt eete s bt este bt satesteeste bt ssbesaeestebeestesbeeseanbeesbenseentenbesssenbesssensennns
Chapter-: 2 Inverse Trigonometric Functions

I. Range, domain, principal value branches and graph of inverse trigonometric function .................. 22-27
Section-A (Multiple Choice QUESHIONS) .....euveruieuiitieierieeiesttete st ettt et et e et e st e et e steestesbesetesteeseebeesbesteestenbesssensesseensennns 22
Section-B (Very Short Answer)

Section-C (Short Answer) .............
SECHION-D (LONG ANSWET) ....eevvivieiieiiieiiietietesteetesteetesteestesseessesseessesseessessaassasseessesseessaseassessesssanseassessesssensesssesenssensenses

II. Elementary Property of inverse trigonometric function 27-36
Section-A (Multiple ChoiCe QUESLIONS) .......evtitirtirieieieiieierte sttt ettt ettt sttt et ese et ebe et et e st et eseeseenestesbesbenseneeneebesseanens 27
Section-B (Very Short Answer)

SECHON-C (SHOTT ANSWET) ....eevvivieiieiteeiiieteetesteetesteestesteetesseessesteessesseessessaessesseessesseessasseessessesssaseessessesssensesssesenssensenses
SECHION-D (LONZ ANSWET) ....eutitieiierteeiietieite st eite st ettesteeste bt ette s bt este bt eatesteeste bt sstesaeesteseesbesbeentanbeesbenbeentenbesssenbesssansennne
Chapter-: 3 Matrices 37-52

I. Order, equality, types of matrices (zero matrix, transpose of matrix, symmetric and skew-symmetric
matrices 37-40
Section-A (Multiple Choice QUESHIONS) .....euveruieuiirtieieriieiesttete sttt et et et et ete st estesbeeatesteeste bt esbesteentenbesnsentesstensesnns 37
SECtiON-B (VEIY SHOTT ATISWET) ...cuviivieiiirieiesiieiestietesteetesteesesseestesseessesseessesseessesseessessesssessesssassesssessesssessesssessesssensenses 40
SECHON-C (SHOTT ANSWET) ...veeuvivieiieieietieteetesteetesteetesteetesteesesseessasseessesseassesseessesseessaseessesseessaseessessesssensesssessesssensenses 42
SECHION-D (LONZ ANSWET) ....eutitieiiertteiteetteite sttt sttt e bt est et e eatesteeste bt eabesbeeste bt esbesaeestebeesbesteestenbeanbesteentebesasenbesntensennne 42

II. Addition, multiplication and scalar multiplication of matrices and its properties .........ccceceueueurence 43-50
Section-A (Multiple ChoiCe QUESLIONS) .......evtitiriirieieietieteite sttt ettt ettt sttt et ese ettt st et et et eseeseeaestesbestenseneeneaseeseanens 43
SECtiON-B (VEIY SHOIT ATISWET) ...ueitieiiitieiierieeiiestteite st eite bt et e steeste bt eatesteestesbeessesteestebessbesbeestenbeesbesseentenbesssensesseensennns 45
SECHION-C (SHOTT ANISWET) ...veviitieiieriieiietieite sttt et et et et e it e s bt e st e bt eatesbees e e bt esbesbeestenbeesbesbeestanbeesbenteentenbesssenbesseensennne 48
SECHION-D (LONG ANSWET) ....ecuvitieeieiteeiieetietesteetesteetesteestesseesaesseessesseessessesssesseessesseessessesssessesssasseessessesssessesssessesssessenses 50

III. Non-commutativity of multiplication and existence of non-zero matrices whose product is the zero
matrix (restrict to square matrices of order 2) 50
Section-A (Multiple ChoiCe QUESLIONS) .......eveitirtirierieiieiietirterterte ettt ettt sttt ettt ettt et et et eseeseesesbesbesbenseneeneenesseanens 50
Section-B (Very Short Answer)

SECHION-C (SHOTT ANSWET) ...veevvivieiieiteeitietietesteetesteestesteestesseessesseessasseessesseessasseessesseesseseessessesssaseessessesssensesssensenssensenses
SECHION-D (LONZ ANSWET) ....eutetieiierieeitetteite sttt etteste et e bt ettesteesee bt eabesbeesteabeesbesaeestabeesbesbeentanbeenbenseentenbesssenbesstansennne
IV. Concept of elementary row, column operations and invertible matrices 51-52

Section-A (Multiple Choice Questions)
Section-B (Very Short Answer) ..................
Section-C (Short Answer) .............
SECHION-D (LONG ANSWET) ....ecuvivieiieeteeiiietietesteetesteetesteestesseessesseessesseessesseassesseassesseessansesssessesssaseessessesssensesssessenssensenses
Chapter-: 4 Determinants.
I. Determinants of a square matrix (upto 3x3 matrices), properties of determinants ...........cceceeveueuenee 53-63

Section-A (Multiple Choice Questions)
Section-B (Very Short Answer)
SECHON-C (SHOTT ANISWET) ...veeuvivieiieiteeiieetietesteetesteetesteestesseessesteessesseessessesssesseessesseessesesssessesssanseessessesssensesssessenssensenses
SECHION-D (LONG ANSWET) ....eeuvivieiieiteeitietietesteetesteetesteestesseesaesteesseseessessesssesssessesseessasseassassesssasseessessesssensesssensenssensenses
II. Minors, Co-factors and applications of determinants in finding area of triangle....
Section-A (Multiple Choice QUESHIONS) .....eviruieriiriieriieierieeiienie ettt eteste e st este st eteseeeseesbeesneseeens
SECtiON-B (VEIY SHOTT ATISWET) ...cueiiviiiiiitieiertieiestietesteetesteetesteesaesseessessesssasseessesseessessesssessesssassesssessesssessesssessesssessenses
SECHION-C (SHOTT ANISWET) ....evtitieiierieeitett ettt ettt et ettt e bt et e s bt e ste bt sab et e este bt estesbeestenbesatesbeeseanbeesbenseentenbesssenbesseensennne
SECHION-D (LONZ ANSWET) ...veutetieiiertieiietteite st ette st ettesteeste bt eate s bt este bt eatesteesteabessbesteestenbeesbebeestenbeesbenbeentenbesssenbesseensennns




III. Adjoint, inverse of a square matrix, consistency and inconsistency 65-70

Section-A (Multiple Choice QUESHIONS) .....cueruieuiertieierieeierteeterteetesteetesteestesteeetesteestesbesstesseeseeseessessesnsesesnsensesssensenses 65
Section-B (Very Short Answer).... Y
Section-C (Short Answer).......... ... 68
SECHION-D (LONG ANSWET) ...veuteeieiierieeiietieitesteeite bt et e steeste bt eatesteeste st estesseeseenseassesseestenseessenseeneanseensenseentensesnsensesssensennes 69

IV. Number of solutions of system of linear equations by examples and solving system of linear equation
in two or three variables 70-74
Section-A (Multiple Choice QUESHIONS) .....cveruieiertieierieeierttetesteetesteetesteetesteestesteestesseestesseeseaseessesseentensesnsensesssensennes 70
Section-B (Very Short Answer).... w71
Section-C (Short Answer).......... w71
SECHION-D (LONZ ANSWET) ....euieeieiieriieiietteite st ete bt ettesteeste bt eatesteeste bt essesseessesseessesseensanseansesseeneenseansenseentesesnsensesssensennes 71
5. Continuity and differentiability 75-99
I. Continuity and differentiability 75-81
Section-A (Multiple Choice QUESHIONS) .....cueruieiirtieierieeiertietesteete st etesteetesteestesteestesseesaesseeseeseessesseensensesnsensesssensennes 75
Section-B (Very Short Answer) ................. ... 76
Section-C (Short Answer).......... .. 78
SECtION-D (LONZ ANSWET) ....evtitieiierieeitet ettt ettt ettt ettt et ettt sb ettt eb e s bt es b e s aeeb e e bt sbs et e eseebeebbesaeebeenbesanenbeeseenbenane 79

II. Derivatives of composite function, trigonometric, inverse trigonometric function, implicit function
and chain rule 81-90
Section-A (Multiple Choice QUESHIONS) .....c.verueruiiriiriierieeiieiteeterte ettt ettt ettt sb et ste et e bt easeseeestesbesanenbeeseenbeeane 81
SeCtioN-B (VEry SHOIT ANSWET) ....cviiiuieiieiieiiitiitetete ettt ettt s ettt sttt e te st es e es e eb e et e b et e s eneeseeseebesbesbenseneeneeseaseanens 85

Section-C (Short Answer)
Section-D (Long Answer)

IIL. Derivative of exponential, logarithmic function and logarithmic differentiation ...............cccceueuucee. 90-94
Section-A (Multiple Choice QUESHIONS) .....cueruieuiertieierieeienteetesteeteste et esteeeesteestesteestesaesstesseeseaseessessesntesesnsensesssensesnes 90
Section-B (Very Short Answer) .................. ... 92
Section-C (Short Answer).......... ...93
SECHION-D (LONZ ANSWET) ...veuteneieiierieeiietteitesteete bt ettesteeste bt eetesteestebeeasesseestesseessesseestenseenseseeneanseassenseentensesnsensesssansennes 94

IV. Derivatives of functions expressed in parametric forms and second order derivatives..... ... 94-98
Section-A (Multiple Choice QUESHIONS) ....cc.verueruiirtiriienieeiterteet ettt ettt ettt ettt st e et e bt e b e ste bt e bt sasentesseenbeeane 94
Section-B (Very Short Answer).... ... 96
Section-C (Short Answer).......... ... 96
SECtION-D (LONZ ANSWET) ....evtitiiiierieeititeeit ettt ettt ettt ettt b e ettt eb e bt ea b e s te e bt e bt sbe et e ebe e bt ebsesaeebt e besbeenbeebeebenane 97

V. Rolle's and Lagrange's mean value theorem and their geometric interpretations ... ... 98-99
Section-A (Multiple Choice QUESHIONS) .....c.eruieiertieierieeierteeterteetesteetesteetesteestesteestessesseesseeseaseessesseentensesssensesssensenses 98
Section-B (Very Short Answer) .................. ... 98
SECHION-C (SHOTT ATISWET) ...vevtentieiierteeitetteite sttt ettesteeste bt eetesteeste bt eatesteestesseessesseestanseessasseeneanseassenseentensesnsensesnsansennes 99
SECtION-D (LONZ ANSWET) ....evtiniiiiieriteititeeit ettt ettt ettt ettt et b ettt eb e e s bt e e b e s te e bt e bt ebe et e ebe e bt ebtenaeebtenbesbsenbesseebenane 99

Chapter-: 6 Applications of derivatives 100-118

I. Rate of change, increasing and decreasing functions 100-105
Section-A (Multiple Choice QUESHIONS) .....c.veruteiiriieieriietertteie sttt ettt ettt ettt et sbe et st e besbeeeesbeenbesbeeneesnean 100
Section-B (Very Short Answer)

SECHON-C (SNOTT ANSWET) ...veevvievieiieetieitietieteeteeteeteeteeteessesseesbesteesseaseessesssessaassessesssessaassensasssessesssessesssessesssensesssessessees
SECtION-D (LONZ ANSWET) ....eutitieiiirtieititeete ettt ettt ettt ettt et s bt et sbe et e e bt e st e sbe e st e e bt et e sbeeseeebe et e sbeenteebeenbesbeentennean

II. Tangents, normals and approximation 106-112
Section-A (Multiple Choice QUESHIONS) .....cueruieriirrieierieeieetietesieertesttetesteeteeteeseseeensesseesesseessesseensesseensesseensesseensessen 106
SECtiON-B (VEIY SHOIT ATSWET) ...cuvevvieuiirtieierieeiestietesitetesttestesteetesteeseseeessesseensesseensesseensesseessesseensesseensesseensesseesessen 109
SECHION-C (SHOTT ATISWET) ...veeutetieiieetieieetieteetteteettetestt e testtessesteestesseensesseesseeseensesseensesseensesseensesstensesseensesseensesseensennean 110
SECHION-D (LONZ ANSWET) ....eeuvetieiiestieniestteteeiteteettetesteestesueessesteessesseensesseenseeseensesseenseaseensesseenseestensesseensesseensesseensensean 112

III. Maxima and Minima 113-118
Section-A (Multiple Choice QUESHIONS) .....c.ueruteiirtieieriteienttet ettt ettt ettt st ettt e e sbe et st e besbeetesbeenbesbeeneesnean 113
Section-B (Very Short Answer)

SECHON-C (SNOTT ANSWET) ...veevvievieuieitieitietieteeteeteeteesesteesseeseessesseessaassessesssesseassessesssessaassessesssesseessessesssessesssensesssessessens
SECtION-D (LONZ ANSWET) ....evtitieiietieiiieteete sttt ettt ettt et et s bt et s bt et e e bt e st e sb e e st e ebe et e sbeesteebeenbesbeenteebeensesbeentennean
Chapter-: 7 Integrals 119-155

I. Integration as inverse process of differentiation and variety of functions by substitution, by partial
fraction & by parts 119-135
Section-A (Multiple Choice QUESHIONS) .....cueruieiertieieriteieetietesteeteeteetesteeteeteesseseeessesseesesseensesseensesseensesseensesseesesseen 119
SECtiON-B (VEIY SHOIT ANSWET) ...cuvertieuiirtieieeieeieetietesttetesttetesteetesteesesseessesseensesseensesseensesseensesseensesseensesneensesseensensen 127
SECHION-C (SHOTT ATISWET) ....eeuteeieuiestienieetieteettetesttetesteesteettesseseeessesseentesseensesseensesseenseaseensesseenseeseensesseensesneensesseensennean 131
SECHION-D (LONZ ANSWET) ....eeutetieiieetieiteetieteettetesttetesteestesttestesteessesseensesseenseaseensesseensesseensesseenseestensesseensesstensessaensensen 134

II. Only Simple integrals of the type.... 136-141
Section-A (Multiple Choice QUESHIONS) .....cueruieiiriieierieeierttete sttt ettt sttt sb et sbe et st e besbeeeesbeenbesbeeneesnean 136
Section-B (Very Short Answer)

SECHION-C (SHOTT ATISWET) ....teutetieiiestieiestieteeitetesttete st estesttessesteestesaeensesseenseeseensesseenseaseensesseensesstensesseensasneensesseensennean
SECHION-D (LONZ ANSWET) ....eeutetieiieetienieetieteeieeteettetesteestesttestesteessesseensesseenseaseensesseenseastensesseensesstensesseensenseensesseensennean




III. Definite integrals as a limit of a sum and basic properties of definite integrals and evaluation of
definite integrals 141-155
Section-A (Multiple Choice QUESHIONS) .....cveruieriertieieriteieetietesitesteettetesteeteeteesseseeessesseesesseensesseensesseensesseensesseesessen 141

SECtioN-B (VEIY SHOIT ATSWET) ...cuvertieuiiriieieeiieientietesitetesttetesteetesseesesseesseestensesseensesseensesseensesseensesseensesseensesseensessen 148
SECHION-C (SHOTT ATISWET) ...veeuvetieiiestieiieetieteetteteettetesteestesttessesteestesseensesseenseeseensesseenseaseensesseenseestensesseensesseensesseensensean 150
SECtION-D (LONZ ANSWET) ....eutitieiiintieiienteete sttt ettt ettt et sb et e bt et s bt et e e bt e st e sb e e st e e bt et e sbeesteebeenbesbeenteebeenbesbeentennean 152
Chapter-: 8 Application of the integrals 156-164
I. Application in finding the area under simple curves, curves and axis, area bounded by two
curves 156-158
Section-A (Multiple ChoiCe QUESLIONS) ....c..eeieriieiiertieierieeteteeterteetete st ertesitestesteeteeseesbesseensesseensesseensesaeensesseensensean 156
SECtionN-B (VEIY SHOIt ANISWET) ....c.eeuieiiiiiitiiteieiei ettt ettt ettt ettt s be st e et e st eseebeabe st e b e st enseneeseabeeteabestenseneeseeneaseabens 156

Section-C (Short Answer)
Section-D (Long Answer)
II. Determining areas of region bounded by simple curve in standard form only (circle, parabola,

ellipse etc) 158-162
Section-A (Multiple Choice QUESHIONS) .....cveruieriertieieritetertietesiterteeteetesteeteettesseseeessesseesesseesesstensesseensesseensesseensessen 158
SeCtioN-B (VEIY SHOIT ATSWET) ...cuvertieuiertieieeiieteetietesitetesttetesttetesteesesseessesstensesseessesseensesseensesseensesseensesseensesseensensen 159

SECHION-C (SHOTT ATISWET) ....teuvetieiiestieiieetietesteetesttete st e testtessesteessesatensesseenseastensesseenteaseensesseensesseensesseensesseensesseensensean 160
SECtION-D (LONZ ANSWET) ....eutitieiiertieiieeteete ettt ettt ettt ettt et e bt et s bt et e e bt e st e sbees e e eb e e st e sbeeste e bt esbesbeenteebeensesbeeneennean 161
I11. Area bounded by miscellaneous curves 163-164
Section-A (Multiple Choice QUESHIONS) .....c.uerueiiirtieiirieeienieete sttt ettt ettt sttt sb e ettt et s bt e besaeeseesbeenbesbeeneesnean 163
SeCtioN-B (VEry SHOIT ANSWET) ....c.viieuieiietietietirteteieii ettt sttt i et b et et et et es et e be s e et e eenseseeseebe et ebeneenseneeneeneseenne 163
SECHION-C (SHOTT ATISWET) ...veeuveeieiiestieiieetietesteete et ete s et estesttessesteestesstensesseesseeseensesseensesseensesseensesstensesseensesseensesseensensean 163
SECHION-D (LONZ ANSWET) ....eeuvetieiiestienteetiete et eteettetesteestesatestesteestesseensesseensesseensesseensesstensesseensesseensesseensesseensesseensennean 164
Chapter-: 9 Differential equations 165-189
I. Order and degree, general and particular solutions of a differential equation .............cccocecucues.. 165-174
Section-A (Multiple Choice QUESHIONS) .....cueruieiirtieierieeieetietesteerteeteeteseeeteeteesesteessesseensesseesseeseensesseensesseensesseensensen 165
SECtiON-B (VEIY SHOIT ATSWET) ...cuveitieuietieieeiieientietesitetesteetesteestesseesesseessesseensesseensesseensesseensesseensesseensesseensesseensensen 171
SECHON-C (SNOTT ANSWET) ...veivvietieeieetieitietietesteetesteestesteessesseessessaesseassessesssesseassessasssessaassessasssessesssessesssessasssensesssessenses 173
SECtION-D (LONZ ANSWET) ....evtiniieiietieitenteete ettt sttt ettt ettt et bt et b e et e e bt e st e sb e es e e eb e et e sbeeseeebeebesbeenteabeenbesbeentennean 174

II. Formation of differential equation whose general solution is given 175-178
Section-A (Multiple Choice QUESHIONS) .....cuverutetirtieiirieiterteetest ettt sttt ettt sttt sb e ettt e e s bt e besbeetesbeebesaeeneesnean 175
SECtiON-B (VEIY SHOIT ATSWET) ...c.vevtieuiiriieierieetestietesieestesteetesteetesseesesseessesseessesseessesseensesseensesseensesseensesseensesseensensen 176

SECHION-C (SHOTT ANISWET) ....eeutetieiiestieitestiete et eteettete s it e testtesbesteestesseenbesseesseaseensesseensesseensesseenseeseensesseensesseensesseensensean 177
SECHION-D (LONZ ANSWET) ....eeuvetieiiertienieetieteettetesttetesteestesteessesteessesseensesseessesseensesseensesseensesseensesseensesseensesseensesseensensen 178
IIL. Solution of differential equations by methods of separation of variables, homogeneous differential
equations of first order and first degree 178-184
Section-A (Multiple Choice QUESHIONS) .....cueruieiiriieierieeteetietesttertestteteseeeteestesseseeestesseensesseesesseensesseensesseensesseensensen 178
SeCtioN-B (VEry SHOIT ANSWET) ....c.viuieuieiieiieiietiiteteieit ettt ettt ettt b et et e et es et e be st et e eeseeseese e bt sb e b e e enseneeneeneeeenee 179

Section-C (Short Answer)
Section-D (Long Answer)
IV. Solutions of linear differential equation 184-189
Section-A (Multiple Choice QUESHIONS) .....cuervieiertieierieeientietesttertesteeteseeeteetteseseeessesseesesseessesseesesseensesseensesseensessen 184
Section-B (Very Short Answer)
Section-C (Short Answer)..........
SECtION-D (LONZ ANSWET) ....evtitieiietieitieteete sttt sttt s bt et sh et s bt et s bt et e e bt e st e s bt e st e e bt et e sbeeste e bt esbesbeenteebeenbesbeeneennean
Chapter-: 10 Vectors 190-218
I. Order and degree, general and particular solutions of a differential equation.. ................ccucueeee. 190-194
Section-A (Multiple Choice QUESHIONS) .....ccuerueeiirieieriieieniteieeieeteeeete et
SeCtioN-B (VEry SHOIT ANSWET) ....c.viuteuieiietieiiitirteieieit ettt ettt ettt eb et et e et es e es e ebe st e b et eneeseebeebe st e b eneeneeneeneeneseenee
SECHON-C (SNOTT ANSWET) ...veivvitieeieetieetietietesteeteeteetesteesseeseessesteesseaseessasssessaassessasssessaassessasssessesssessesssessesssensesssessenses
Section-D (Long Answer).................
Section-E (Case-Based Questions)
II. Direction cosines and ratios of vectors

Section-A (Multiple Choice Questions)......
Section-B (Very Short Answer) ..................
SECION-C (SNOTT ANISWET) ...veevvitieeiieiietietteiteeteeteeteetesteesseeseesesseesseessasseessesseasseseessessesssesseessessesssensenses
III. Type of Vector (equal, unit, zero, parallel and negative and components of vectors)..................
Section-A (Multiple Choice QUESHIONS) .....cuverueeiirtiriiriieienitetest ettt ettt sttt et e b bt et e st e besaeesteebeenbesbeeneesnean
SECtiON-B (VEIY SHOIT ATSWET) ...cuvevtieuiistieieeieetentietesteetesteetesteetesteesesteessesseessesseessesseensesseensesseensesseensesseensesseensensen 199
SECHION-C (SHOTT ATISWET) ....eevventieiiestieiieetietesttetesttete st estesteestesteestesseensesseensesseensesseenseaseensesseensesseensesseensesneensesseensensean 201
SECHION-D (LONG ANSWET) ....eeutetieiietienientietesitetesttete s et estesteestesteestesseensesseessesstensesseensesseensesseensesseensesseensesseensesseensensenn 203
Section-E (Case-Based QUESTIONS)......cuiiierierieriiitieiieieetesteestesteeteeseessesteessesseessasssessesseessesssessesssessessssssesssessessesssessees 203
IV. Addition of vector, multiplication of a vector by a scalar, position vector of point dividing a line
segment in a given ratio 203-206
Section-A (Multiple Choice QUESHIONS) .....cveruieriirtieieriteieetietesttertesttestesteeteeteessesseessesseesesseesesseesesseensesseensesseensessen 203
SECtioN-B (VEIY SHOIT ATSWET) ...cuvertieiirtieiesieeieetieiesteeteettetesteetesteesesteessesseessesseensesseensesseensesseensesseensesseensesseensessen 204

Section-C (Short Answer)
Section-D (Long Answer)




V. Scalar (dot) products, projection of a vector on a line 206-210
Section-A (Multiple Choice QUESLIONS) .......eutrviruiieieiieiietertertestetei ettt sttt et es et ebe st esteseeseeseebeste b eneenseneeneeneseenne
Section-B (Very Short Answer)
Section-C (Short Answer) .............
SECION-D (LUOMNE ANSWEL) ....evititiiiuieiieiiett ettt ettt ettt et ebe st et e e st es e et ebe st e b et e st es e eb e eb e st e b et eneestebeebe st e beeenseneeneeneseenne

VL. Vector (cross) product of vectors, scalar triple product 210-218
Section-A (Multiple ChoiCe QUESHIONS) .....everuieiertieieriieteetietesieete et etesteeste et ebesteestesbeebesteessesseesesseensesseensesseensessean 210
Section-B (Very Short Answer)
Section-C (Short Answer) .............

SECHION-D (LONZ ANSWET) ....eeutetieiiestieniestiete st etesttete s it estesteeabesteestesbeesbesteesteaseesbesseesteastensesseensesstensesseensenseensesseensensean
Chapter-: 11 Three-dimensional geometry 219-246

I. Direction cosines and ratios of a line joining two points 219-223
Section-A (Multiple ChoiCe QUESHIONS) .....everueeiirtieierieeientietesieeteeteete st etesteesbesteestesbeebeseeesteeseebesseensesseensesseensessen
Section-B (Very Short Answer)
Section-C (Short Answer) .............

SECHION-D (LONZ ANSWET) ....eeutitieuiertieitestieteeitetesttete s it estesteesbesteestesseesbesteesteaseenbesseenteaseenbesseenseastensesseensesseensesseensensean

II. Cartesian and vector equation of a line, coplanar and skew lines shortest distance between
two lines 223-232
Section-A (Multiple Choice Questions)
Section-B (Very Short Answer)
Section-C (Short Answer)..............
Section-D (Long Answer).................
Section-E (Case-Based Questions)

IIL. Cartesian and vector equation of a plane 232-239
Section-A (Multiple ChoiCe QUESLIONS) .......eueetirieieieiieiietiite et eteiteit ettt sttt ettt b e st besteseeseeseebestesbe s enseneeneeneseenne 332
Section-B (Very Short Answer)
Section-C (Short Answer)..............
SECHION-D (LUOMZ ANSWEL) ...ttt ettt ettt ettt et ebe st et e e st es e et e ebe st e b et e st esteb e e bt st e b et enteseebeebe st e b et enseneeneeneseenne

IV.Angle between (i) two lines, (ii) two planes, (iii) a line and a plane, distance of a point from a
plane 239-246
Section-A (Multiple Choice Questions)
Section-B (Very Short Answer)

Section-C (Short Answer) .............
SECHION-D (LONZ ANSWET) ....eeuvitieiiestieniestietesitetesttetesteestesteesbesteestesbeesbeseeenteastesbesseesteaseensesseenseastenbesseenseeneensessaensensean
Chapter-: 12 Linear programming 247-258
I. Constraints, objective function, optimization, different types of linear programming (L.P.) problems,
mathematical formulation of L.P. problems 247-247
Section-A (Multiple Choice QUESHIONS) .....cviruieiirtieieriteieetietesteetesttete st eteettebesteestesbeebesseessesseesesseensesseensesseensessen
Section-B (Very Short Answer)
Section-C (Short Answer) .............
SECHION-D (LONZ ANSWET) ...veeutitieiiestientestietesiteteettete s et estesteesbesteestesbeesbeseeesteastessesseenteabeenbesseenseastenbesseensenseensessaensensean
II. Graphical method of solution for problems in two variables, feasible & infeasible regions (bounded or
unbounded), feasible and infeasible solutions, optimal feasible solutions 248-258

Section-A (Multiple Choice Questions)
Section-B (Very Short Answer)

Section-C (Short Answer)..............

Section-D (Long Answer).................

Section-E (Case-Based QUESLIONS)......ccuiiieriirieriiitieiieiieeteettetesteestesseessesseesesseessesseessesseessesseessesssessessssssesssessesseessessees

Chapter-: 13 Probability 259-288

I. Multiplication theorem on probability 259-264

Section-A (Multiple Choice QUESHIONS) .....evervieiirtieieriieteetietesiterteeteetesteeteettebesteestesbeebeseeensesseessesseenseeneensesseensensen 259

SECtiON-B (VEIY SHOIT ATSWET) ...cuviitieuiiitieiesiieieetietesitetesttetesttetesttebesteestesseessesteestesseessesseenseastensesseensesseensesseensesseen 261

SECHION-C (SHOTT ATISWET) ....eeutetieiiestientestiete et ete st e e st este s bt esbesteestesbeeabesteesbeastenbesseesteaseenbesseenseestenbesseensesneensessaensensean 262

SECHION-D (LONZ ANSWET) ....tevtitieiiestienieetietesttetesttetesteestesteesbesteestesseesbesteenteastensesseenteaseensesseensesstensesseensesseensessaensensen 263

Section-E (Case-Based QUESLIONS).....ccuiiuierierieriintieieitetestteiesteetesteetesteeteebtesbesteestesseenbesseensesseensesseensesseensesseensessen 264
II. Conditional probability, independent events probability, Baye's theorem total............................. 265-277

Section-A (Multiple ChoiCe QUESHIONS) .....cveruieiertieierieeientietesitetesteetesteestesttesbesteestesseessesseessesseeseseeensesseensesseensessen 265

Section-B (Very Short Answer)

Section-C (Short Answer) .............

Section-D (Long Answer) ...................

Section-E (Case-Based Questions)
III. Random variable and its probability distribution, mean and variance of haphazard variable

Multiplication theorem on probability 277-285
Section-A (Multiple ChoiCe QUESLIONS) .......euteviriiieieiieiietiste sttt ettt sttt ettt be st et este st estese bt st e be e e s eneeneeneseenne 277
SeCtioN-B (VEry SHOIT ANSWET) ....c.viieiieiieiieiiitiiteteieit ettt sttt ettt eb ettt es et e bttt e e e st es e e bt e bt st e b e tenseneeneeneseenne 279
SECHON-C (SHOTT ANSWET) ....eevvievieiieerietietieteeteestesteesteeteessesseesesseesesssessesseesseassessesssessesssessesssessesssensesssensesssensesseessensees 281
SECHION-D (LUOME ANSWEL) ....c.vititititeiieitett ettt ettt ettt be et e e st ea e et e ebe st e et e st en e et e e bt st e b et ententeseebe st ebeeenseneeneeneseenne 283
Section-E (Case-Based QUESLIONS) .....ccviiuierierieriieiieiieiieeteettetesteestesseessesseessesseesseeseessesseessesssessesssessesseessesssessesseessessens 285
1V. Repeated independent (Bernoulli) trials and Binomial distribution 285-288

Section-A (Multiple Choice Questions)
Section-B (Very Short Answer)
Section-C (Short Answer) .............

SECION-D (LUOMZ ANSWEL) ....ceviiitiieieiietiett ettt sttt ettt ekttt st et et e st eat et e be st et et e st es e eb e e bt st et e st eneeneebeebe st e b et enseneeneeneseenne




Svyllabus

I. Relations and Functions 15 Periods
Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and onto functions.
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Determinant of a square matrix (up to 3 x 3 matrices), minors, co-factors and applications of determinants in finding
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in parametric forms. Second order derivatives.

VI. Applications of Derivatives 10 Periods
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VII. Integrals 20 Periods
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ndamental Theorem of Calculus (without proof). Basic properties of definite integrals and evaluation of definite
integrals.
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Definition, order and degree, general and particular solutions of a differential equation. Solution of differential
equations by method of separation of variables, solutions of homogeneous differential equations of first order and
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dx

dy .

& +px =q, where p and q are functions of y or constants.

X. Vectors 15 Periods
Vectors and scalars, magnitude and direction of a vector. Direction cosines and direction ratios of a vector. Types of
vectors (equal, unit, zero, parallel and collinear vectors), position vector of a point, negative of a vector, components
of a vector, addition of vectors, multiplication of a vector by a scalar, position vector of a point dividing a line
segment in a given ratio. Definition, Geometrical Interpretation, properties and application of scalar (dot) product of
vectors, vector (cross) product of vectors.

XI. Three - dimensional Geometry 15 Periods
Direction cosines and direction ratios of a line joining two points. Cartesian equation and vector equation of a line,
skew lines, shortest distance between two lines. Angle between two lines.

XII. Linear Programming 20 Periods
Introduction, related terminology such as constraints, objective function, optimization, graphical method of solution
for problems in two variables, feasible and infeasible regions (bounded or unbounded), feasible and infeasible
solutions, optimal feasible solutions (up to three non-trivial constraints).

XIII. Probability 30 Periods
Conditional probability, multiplication theorem on probability, independent events, total probability, Bayes’

theorem, Random variable and its probability distribution, mean of random variable.
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01.

Relations And Functions

PNl Relations and its types (a R %s reﬂe).(i.ve (b) R is symmetric
. . .. (c) R is transitive (d) None of these
(Reflexive, symmetric, transitive UP Board-2022
and equivalence relations) ‘ Ans. (b) ‘
Section-A : Multiple Choice Questions 7. The relation R is defined in the set {1, 2, 3, 4} as
1. If set A = (x/x is a measure of an angle of f[:)liozv:i’ 2), (2,2), (1, 1), (4, 4), (1, 3), (3, 3), (3,
scalene triangle), then the number of 2)} This relation R is
equivalence relations containing (measure of (2) Reflexive and symmetric, but not transitive
minimum angle, measure of maximum angle) is . IR .
(2) 8 (b) 2 (b) Reﬂexwe. and transn.nfe, but not symme?trlc
(©) 3 @ 1 (©) Symme-trlc and trans%tlve but not reflexive
Gujarat Board-July, 2018 (d) An equivalence relation.
| Ans. (a) | UP Board-2020
2. Number of relations on a set with 5 elements is ‘Ans. (b) -
() 5 (©) 25 8. If the number of elements of .two finite sets A
@ 2° () 2% and B are m fmd n respectlvel).f, then total
WB Board-2024 num;)lilz1 of relations from};& tzom? will be
|Ans. @ | Eacli mxn Edi m+n
3. The relations R in the set {1, 2, 3} given by R = UP Board-2023
{1, 1),2,2),,2),(2,3),3,3)} is [Ans. (b)
(a) Reflexive - -
(b) Reflexive and symmetric 9. In the set {1, 2, 3, 4, 5, 6}, the relation R
(¢) Reflexive and transitive defined by R = {(a,b) th=a+ 1} will be
(d) Symmetric and transitive (a) not reflexive and symmetric, but transitive
Karnataka Board-2024 (b) not reflexive and transitive, but symmetric
|AHS- (a) | (c) not reflexive not symmetric and not
4. A relation R = [(a, b):a=b - 2,b > 6] is defined transitive
on the set N, then the correct answer will be. (d) not symmetric and transitive, but reflexive.
(a) (2,4) eR (b) 3,8) eR UP Board-2023
(c) (6,8) eR (d) (8,7) eR |Ans. (c) \
UP Board-2018,2022| 10, A relation R={(a,b):a=b—1,b>4}
) Nagaland Board-2020 is defined on set N then correct answer will be :
Gujarat Board- March, 2020, August, 2020 (a) (2,4) () 4,5)
[Ans. (¢) | (©) (4,6) @ (3.5)
5. R is a relation on the set Z of integers and is UP Board-2023
given by (x,y)e R < |x—y|<1then Ris. | Ans. (b)
(a) Reflexive and transitive 11.  Write the correct option from the following if R
(b) Reflexive and symmetric ( a, b): a and b both are either even or odd in
(c) Symmetric and transitive the set
(d) An equivalence relation A{1,2,3,4,5,6,7}:
UP Board-2020 (a) No relation
| Ans. (b) | (b) Trivial .
6.  IfLis a set of all straight lines in any plane and (c) Equivalence relation
relation R = {(L;, L,) : L, is perpendicular to (d) Not symmetric.
L,} is defined in L. Select the correct answer UP Board-2019
from the following: | Ans. (a)
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12. Let A be the set of all lines in a plane. The |19. What type of relation is R = {(a, b), (b, ¢), (b,
relation R is defined on A such that aRb holds a), (¢, b)} on the set A = {a, b, ¢} ?
if line a and line b are perpendicular to each (a) Reflexive (b) Symmetric
other when a, b € A. Then R is (c) Transitive (d) None of these
(a) reflexive but not symmetric Jharkhand Board-2023
(b) reflexive but not transitive |Ans. (b)
(c) equivalence relation 20. If relation R defined on set A is an equivalence
(d) symmetric but not transitive relation then R is:
NIOS-2018 (a) Reflexive only
‘ Ans. (2) ‘ (b) Symmetric only
13.  Relati - by R = {1, 1), 2, 2), (1, 2). (2, (c) Transitive only
1)§ ?swn given by @, @ 2,12, ( (d) All the three above reflexive, symmetric &
(a) reflexive onl transitive
oY Haryana Board-2016
(b) symmetric only
(c) transitive only |Ans. (d) -
(d) equivalence relation 21. Leit A ={1, 2, .3}‘, theln ;u‘m‘ber of Equivalence
Punjab Board-2021 relations containing (1, 2) is :
‘A m ‘ (a1 (b) 2
ns. (d) ©) 3 ) 4
14. In the set of all straight lines in a plane, the MP Board-2019
relation R to be perpendicular is . | Ans. (b)
(E) l;eﬂexwe? and(;rtansn.l\./e 22. Let A = {1, 2, 3}, then number of relations
(b) Symmetric and transitive containing (1,2) and (1,3) which are reflexive
(c) Symmetric and symmetric but not transitive is—
(d) None of these (a) 1 (b) 2
Bihar Board-2019 () 3 d) 4
|Ans. (c) | MP Board-2020
15. How many distinct relations can be defined on |Ans. (a)
the set A={1,2} ? 23. IfA={x,y,z} and B = {1, 2, 3, 4, 5}, then write
(a) 16 (b) 8 the domain of the relation
(c) 4 (d) none of these R ={(x, 2), (x, 3), (¥, 1), (¥, 5), (y, 4)} from A to
Bihar Board-2022 B
|AllS. (a) | (a) {X: Y, Z} (b) {X, y}
16. The relation R on the set of rational number (©) {x 2} @ ({)Zd} ha Board-2022
defined by R={(x,y):x,y € Q and x <y} is |A = 15ha Board-
(a) Reflexive (b) Symmetric ns. - .
(c) Transitive (d) None of these 24. Consider tl_le set A = {1, 2, 3, 4}. Which one of
. the following relation R form a reflexive
Manipur Board-2017 .
relation?
[Ans. (¢) | (@ R={(1,1),(1,2),(2,2), 3,4}
17. Iff(x)= \V2-x?,thenfo fx)=...... (b) R=1{(1,2),(2,2),(2,3),(3,3),(3,4)}
2 (© R=1{(,1),(2,2),(2,3), 3, 3), 3,4,
(a) x (b) x 6.4}
(© 2-x° (@ x (d R= {}(1, D, (2, 1), (2, 3). 3, 3), 3, 4),
Goa Board-2019 ,
‘ Ans. (2) ‘ Nagaland Board-2017
18. If R is a relation defined on set of integers z, |A“S' (©) |
such that R = {(a, b): |]a — b| is a multiple of 3} | 25.  If the relation is defined on R - {0} by (x,y) € S
then R is < xy >0, then S is ......... .
(a) Reflexive but not symmetric (a) an equivalence relation
(b) Symmetric but not reflexive (b) symmetric only
(¢) Symmetric and reflexive (c) reflexive only
(d) Neither reflexive nor symmetric (d) transitive only
Goa Board-2018 Gujarat Board-March, 2018
‘Ans. () ‘ ‘Ans. (a)
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26.

27.

Section-B : Very Short Answer

If O(A) =3 and O(B) =5, then the total number
of onto relations that can be defined from set A
toset Bis__
[30, 60, 10, 45]
Odisha Board-2022
A ={a, b, c} and R = {(a, a), (b, b), (¢, ©), (a, b),
(b, ¢)} is a relation defined on A. The relation R
is

[reflexive, symmetric, transitive, equivalence relation]

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Odisha Board-2022
A Relation R in a set A is said to be
relation if R is reflexive, symmetric, and
transitive.
MP Board-2024

In set A {4,5,6} number of equivalence
relations containing (4,5) is..........

MP Board-2022
Show that the relation

R={(m,n):2isap0werof5} on Z — {0} is an
n

equivalence relation.
Odisha Board-2023, 2024
Write the relation R = {(x,y) : x—2y =0} on A
={1,2,3,4,5, 6} in tabular form R = {(x,y):
x—-2y=0}
Odisha Board-2024
Show that the relation R in the set {1, 2, 3}
given by {(1, 2), (2, 1) (2, 3), (3, 2)} is symmetric
but neither reflexive nor transitive.
MP Board-2024
R is a relation on a set of natural number N
defined by R = {(a, b): a, b € N and a = b?}.
Is (a, b) € R, (b, ¢) € R = (a, ¢) € R true?
Justify it by one example.
UP Board-2024
If A={1, 2, 3}, B={4, 5}, then find the number
of relations from A to B.
UP Board-2024
If R; and R, be two equivalence relations in a
set A, then prove that Ry N R, is also an
equivalence relation in A.
UP Board-2020, 2024
Prove that a relation R = {(a, b)} divides
(a — b) on the set integers Z, is an equivalent
relation.
UP Board-2022
IfA={a,b},B={2,3},,C={3,7}
then find A=(BUC)
UP Board-2022
If A={a, b, c} and B {1, 2}, then find number

of relations from A to B.
UP Board-2023

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Show that the relation R ={(a, b) : a> Db} on N
is transitive but not symmetric.
NIOS-2023
Show that the relation R in set of real number
R defined as R = {(a, b): a<b}, is reflexive and
transitive.
Uttarakhand Board-2023
Show by examples that the relation R in R
defined by R = {(a, b) : a < b’} is neither
reflexive nor transitive.
CBSE-2019
Prove that the relation R in R, the set of all real
numbers, defined as R = {(a, b) : a < b*} is
neither reflexive nor transitive.
CBSE-2019
If R is an equivalence relation on A, then link
the domain of R and the range of R.
Odisha Board-2023
Test whether the relation

R= {(m,n):Z | (m+n)}

On Z is reflexive, symmetric or transitive.
Odisha Board-2020
Let R be a relation on the set R of real numbers
such that aRb iff a — b is an integer Test
whether R is an equivalence relation If so, find

1
the equivalence class of 1 and —.

Odisha Board-2019
If R is a relation on A such that R = R™ then
write the type of the relation R.
Odisha Board-2019
Define a symmetric relation.
Manipur Board-2022
Prove that relation R in set of integers Z given
by R = {(a, b):
(a — b) is divisible by number 2} is an
equivalence relation.
CG Board-2021

If R ={(1,-1),(2,-2),(3,-1)} is a relation, then

find the domain and range of R.

Meghalaya Board-2021
Determine the relation R on the set of whole
numbers < 10 defined by

R= {(x, y)|2x+3y = 12}.

Assam Board-2020
A={x:1<x<10,xis an odd natural number}
and B={y: 90 <y <100. y is a prime number}.
Write the number of relations from A to B.

Assam Board-2019
Let A = {1, 2, 3}. For X, y € A, let xRy if and
only if x > y. Write down R as a subset of A
x A.

Assam Board-2016




If A = {0, 1, 3}, what is the number of relations | 64. If in the set of integers Z,
onA? R ={(a, b) € Z x Z : (a — b) is divisible by 5} be
Assam Board-2015 a given relation, then is R an equivalence

. Given that R = {(a, b) | 3divides a — b} is an relation?
equivalence relation in the set of integers Z. What UP Board-2021, 2023
is the number of partitions of Z? NIOS-2018
Nagaland Board-2017 | 65. A relation R =

Assam Board-2013 {(x,y) : Number of pagesin xandy are equal} is

55.  Check whether the relation R defined in the se‘:t defined on the set A of all books in a college

{1,2,3,4,5 6} as R ={a, b} : b =a+1}is lib P that R is an ivalence relation

. ) o ibrary. Prove s an equivalence relation.

reflexive, symmetric or transitive. UP Board-2023

MP Board-2020 66. Find whether the relation R defined by (a, b) R

Section-C : Short Answer (c,d)<>a+d=>b+conthe NxNisan
equivalence relation?

56. If R, and R, be two equivalence relations in a NIOS-2023
set A, then prove that R, N R, is also an Manipur Board-2019
equivalence relation in A. 67. Find whether the relation R on the set Z of all

UP Board-2024 integers defined by (x,y) €R < x —y is divisible

57. Show that the relation R in the set of real by equivalence relation on Z.
numbers R defined as R = {(a, b) : a < b} is NIOS-2019, 2023
Reflexive and Transitive but not symmetric. Assam Board-2022

Karnataka Board-2024 | 68,  Show that the relation R defined in the set A of
Assam Board-2017 all triangles as R = {(T, T,): T is similar to T,}

58.  Show that the relation R in the set Z of integers is an equivalence relation.
given by R = {(a, b): 2 divides a — b} is an Karnataka Board-2020
equivalence relation 69. Show that the relation R in the set Z of integers

J&K Board-2024 given by, R = {(x, y) : 5 divides x -y} is an
UP Board-2022, 2023 equivalence relation. Find the set of all elements
CBSE-2019 related to 0.

59. If R is the relation ‘‘less than" from A = {1, 2, 3, Assam Board-2016
4, 5} to B = {1, 4, 5, find the set of ordered 70. Let L be the set o.f all lin.es in the xy-plane and R
pairs corresponding to R. Also define this be the relation in L  defined by
relation from B to A. R= {(Ii,lj )|1, paraltelto £, vi, j}. Show that R is

UP Board-2024 an equivalence relation. Find the set of all lines

60. Prove that a relation R on N x N is defined as related to the line y = 7x + 5.

(a, b) R (¢, d) & ad = bc is an equivalence Assam Board-2015
relation. 71. Show that the intersection of two equivalence
UP Board-2024 relations in a set is again an equivalence relation

61. Show that a relation R = {(a, b): (a — b) is a in the set.
multiple of 5} on the set Z = set of integers in Assam Board-2013
an equivalence relation. 72.  Show that relation “is Equal to” in sets is an

UP Board-2018, 2023, 2024 Equivalence relation.

62. Show that a relation MP Board-2019

R = {(a,b)e zxz:(a—b)}is divisible by 7 in 73. E.xamine that the relation R in the set {1,2,3-}
. . . . given by R={(1,1),(2,2),3,3),(1,2),(2,3)} is

the set of integers is an equivalence relation. reflexive but neither symmetric nor transitive.
UP Board-2020 MP Board-2022

63. If P(x) = set of all subsets of X, where X # ¢, UP Board-2021
a relation R is defined on P(x) as ARBif and |74 Rp = {(m, n) € N2 | m +n > 50} is a relation on
only if A c B. Prove that R is not an the set of counting number N. Verify the
equivalence relation . relation or reflexive, symmetric or transitive.

UP Board-2022 Odisha Board-2022
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Section-D : Long Answer

75. Let N denotes the set of all natural number.
Show that the relation R on the set N x N
defined by (a, b)R(c, d) <> ad(b + c¢) = be(a +
d)V(a, b), (¢, d) € N x N is an equivalence
relation.
NIOS-2022
Gujarat Board-July, 2016
Prove that the relation R in the set A = {1, 2, 3,
4,5, 6,7} given by R = {(a, b) : |]a — b| is even} is
an equivalence relation.

76.

CBSE-2019

77. A relation R in the set A={er:0$x312} is

given by R={(a,b):|a—b|isamultipleof 4}.
Prove that R is an equivalence relation. Find the
set of all elements related to 1.

Assam Board-2020
Let L be the set of all lines in XY-plane and R be
the relation in L defined as R={(/;, ;) : [; is
paraliel to L,}.
Show that R is an equivalence relation. Find the
set of all lines related to the line y = 2x + 4.

Assam Board-2018

78.

|19 Function and its type

(one-one, onto into etc)

Section-A : Multiple Choice Questions

79. Iff:Z — Z, where Z is the set of integers is
defined as f (x) = 3x then
(a) fis both one-one and onto
(b) fis many one and onto
(c) fis one-one but not onto
(d) fis neither one-one nor onto
Karnataka Board-2024
‘Ans. (c) ‘
80. The function f: N »N defined by f(n) =2n +3
is
(a) One-one
(c) Many one

(b) Onto
(d) None of these
Jharkhand Board-2024
‘Ans. (a) ‘
81. Function f: R —»> R s defined by f{(x) = 5x, Vxe

R. Select the correct answer:

(a) fis onto (b) fis many one

(¢) fis not onto (d) fis not one-one

UP Board-2024

‘Ans. (a) ‘
82. If A = {a, b, ¢}, B = {2, 3, 4}, then the

function from A to B will be:

(@) {(a,2),(a, 3), (b, 3), (c,4)}
(b) {(a, 3), (a,2),(b,2),(c,4)}
(©) {(a,3),(b,2),(c,3)}
(d) {(a, 2), (b, 4), (b,3),(c,4)}
UP Board-2024

|Ans. (c)
83.

The modulus function f : R — R is given by
f(x) = |x| ; then it will be
(a) one- one (b) many- one
(c) not onto (d) none of these
UP Board-2023, 2024
|Ans. (b) |
84. Let the function £: N —»N be defined by £ (x) =
x-1,x>2and f(1)=f2)=1.
The correct alternative will be
(a) fis one-one onto
(b) fis many one onto
(c) f'is one-one but not onto
(d) fis many one but not onto.

UP Board-2019
|Ans. (b) |
85. If the function f : R — R defined by f (x) = X’ is:

(a) One - one but not onto
(b) One - one onto

(c) Many -one but not onto
(d) Many - one onto

UP Board-2020

|Ans. (a)
86.  Suppose that the function f: R — R is defined
by f(x) = x’. Then fis
(a) one-one onto
(b) many-one onto
(c) one-one, but not onto
(d) neither one-one nor onto

MP Board-2024
UP Board-2020, 2022

| Ans. (d)

87. Suppose that the function f: R — R is defined

by f(x) = 3x. Then

(a) fis one-one onto

(b) fis many-one onto

(c) fis one-one but not onto

(d) fis neither one-one nor onto.
UP Board-2021, 2022
Haryana Board-2017

|Ans. (a)
88. IfA={1,2,3},B=1{2,3,4} then the function
from A to B will be
(@ {(1,2),(1,3),(2,3),(3,3)}
(b) {(1,3), (2,4}
(©) {(1,3),(2,2),3,3)}
(d) {(1,2),(2,3),(3,2), 3,4}
UP Board-2023

|Ans. (c)
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89. If f: X —Y is an onto function, if and only if

the range of f will be:

97. The domain of the function f(x) = Xis

X
(a) X b)) XnY
ORY% d) XuyY (a) R— {0} (b) R
UP Board-2023 ©Z (W
|Ans. (c) | Nagaland Board-2018
90. The function f: R — R defined by f(x) =x* + 5 ‘Ans. (a)
will be o 98. IfA={l,2, 3} and B = {4, 5} then the number
(a) one-one and onto of function f : A — B which is not onto is
(b) many-one and onto
(c) one-one, but not onto -
(d) neither one-one nor onto (a) 2 () 6
UP Board-2023 (c) 8 (d) 4
‘Ans. (d) ‘ Gujarat Board-July, 2017
91. Functionf:R—>R,f(x)=3x-5is: ‘ Ans. (¢)
(a) one-one only (b) onto only 3 : _ 3
(¢) one-one and onto (d) none of these 9. g‘ur.lctloan ﬂi\l_{fl} — N, f(n) = largest prime
Punjab Board-2021 1visor ot m, then 11s
‘ Ans. (¢) ‘ (a) one-one and onto
92.  f: A — B will be an onto function, if . (b) one-one but not onto
(a) f(A)cB (b) f(A)=B (c) notone-one and TlOt onto
(c) f(A) B @ f(A)#B (d) not one-one and is onto
Bihar Board-2019 Gujarat Board-July, 2017
‘Ans. (b) ‘ ‘ Ans. (¢) ‘
93, ITH(x,) =106) = %, =X, VX, X, €A, then what| 450~ [ ot £ N x N — N — {1}, be defined as f (m, n) =
type of a functionis f: A > B ? m + n, then function fis ......... .
(a) One - One (b) Constant (a) one-one and onto
¢) Onto d) Many one
© @ Bih};r Board-2019 (b) many - one and not onto
| Ans. () | (c) one-one and not onto
94. IfA=(a,b,c), B=(1,2,3)and f= {(a, 1), (b, (d) many - one and onto
2), (¢, 2)} then what type of a function is f ? Gujarat Board-March, 2018
(a) one - one into (2) many - one into ‘ Ans. (a) :
- t: - t
(c) many -one onto(d) B Bone 20yy | 101, Let the function £ : R-R be defined as f(x)= x".
‘ Ans. (b) ‘ Choose the correct answer.
: fis neith - t
95. If f: XY is an invertible function, then ((]"3 fiz nme;n ei);’lzeazgz;‘g onto
which of the following is true? © fis One_f(’me AN
@ f‘? one-one onto (d) fis one-one and onto
(b) 1is one-one but not onto Gujarat Board-August, 2020
(c) fis onto but not one-one J UP Bg d’ 2020
(d) None of these oard-
Haryana Board-2016 ‘Ans. @)
‘Ans. (a) ‘ 102. fi:J.e)tf: R — R be defined as f{x) = 3 — 4x, then
96. A={a,b,c}B={1,2,3,4} and f = {(a, 2)}, (b, ) one
3), (c, 4)} is a function from A to B. Which one Eg ?1111;11 ojl(?n?fn?in(t)?lto
of the following is true for the function f ? (© nei hy
ther one —one nor onto
(a) One-to-one (b) Onto ¢) net
(c) One-to-one and onto (d) Many-one (d) one —one but not onto
Odisha Board-2022 Haryana Board-2017
|Ans. (a) ||| Ans. (2)
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103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

Section-B : Very Short Answer

A function f: X — Y is one-one if £ (x;) =f(Xz)
=
X1 # X V X3, X; € X, (True/False)

MP Board-2024
Show that a one-one function f£: {1, 2, 3} — {1,
2, 3} must be onto.

MP Board-2024
Check the injectivity and subjectivity of the
function f: R — R given by f(x) =x’

J&K Board-2024

If A={a, b, c} and B = {a, B, v}, then find the
number of functions and number of bijective
functions from B to A.

UP Board-2024
Prove that the function f : IR — (-1, 1) where

f(x)= l%lxl,Vx cIR is one-one and onto.

UP Board-2020
Prove that the function f{x) = x’ defined
on f: IR -IR is neither one-one nor onto.
MP Board-2022
UP Board-2019, 2020
Find the number of all one-one functions from
the set A= {1,2,3} itself.
UP Board-2020
Prove thatif f: A — B and g : B »C are one to
one then gof : A — C is also one-to-one
UP Board-2019, 2022

Prove that the function f : N — N defined by f
(x) =x -1, when x > 2 and f(1) = f(2) =1 is onto
but it is not one - one.

UP Board-2023
Prove that a one-one function f
{2,3,4} > {2,3,4} is onto.

UP Board-2023
Prove that the function f : R - R" defined by
f(x) = ¢" is one-one.

UP Board-2023
Is the function f: R —»R onto function where f
(x) = 2x ? Given reasons.

Bihar Board-2021

UP Board-2019

Show that the function f : R — R defined by
2x —
3

1
f(x)= ,X€ R is one- one and onto.

Manipur Board-2017

116. Let A and B be any two given sets. If f: A > B

117.

118.

119.

120.

121.

122.

123.

124.

125.

is a onto function, then find the range of f.

Assam Board-2022
Show that f: N — N, given by :

x+1 ,if xisodd ,
f(x)= . isone-one
x—1 , if xeven
Haryana Board-2018
1 , x>0
Show that f(x)=< 0 , x=0 is not one-one.
-1, x<0

Haryana Board-2018
Show that f(x)=3x + 5, for all xeQ is one-one.

Haryana Board-2018
Show that f : [-1, 1] > R, given by f(x) =

is one — one. Find the inverse of the
X+2

function f: [-1,1] > R.
Haryana Board-2017

X _i defined from

Consider the function f(x)= "
X

R — {~1} to R — {1}. Prove that f is both one-one
and onto.

Nagaland Board-2018
Show that the function f : N — N given by f(1)
=1(2) =1 and f(x) = x — 1 for every x > 2 is onto
but not one-one.

Nagaland Board-2017
Prove that the function f : R — R defined by f
(x) = cos x; Vx € R is neither one-one nor
onto.

Uttarakhand Board-2017

Section-C : Short Answer

Let A =R - {3}, B =R - {1}. Prove that the
x—2

function f: A — B defined by f (x) = is

one-one and onto. (fis bijective)
WB Board-2024
NIOS-2023
Assam Board-2020
Prove that the function f : R — R given by
f(x) = 2x is one-one and onto.
CG Board-2020, 2024
Assam Board-2015
The function f:Q — Q is defined by
the relation f{x) =3x-4,x €Q
Prove that f is one to one and onto mapping
where Q is the set of rational numbers.
UP Board-2022
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126. Consider the function f : R — R given by f(x) =
x + 2. Prove that f is one-one onto. Find also the
inverse function of f.
Uttarakhand Board-2018
If f(x) =ﬂ,x ¢z, show that ‘fof” is an
6x—4 3
identify function. What is the inverse of f?
NIOS-2023
Let f be a real function. Show that h(x) = f(x) +
f(—x) is always an even function and g(x) = f(x)
— f(—x) is always an odd function. Also express
e* + sin x as the sum of an even function and an

odd function.

127.

128.

Odisha Board-2023
A function f : R - R is defined by f(x) = 4x’ +
5, x € R. Examine if f is one-one and onto.
Assam Board-2016
130. Let f: N — N be defined by
n+1

129.

if nisodd

f(n)=
if nisevenforalln e N

Examine if f is bijective.
Haryana Board-2013
Assam Board-2012
Let f(x) = 2x” and g(x) =3x — 4, x € R find the
value of the following

(M fof (x) (i) gog (x)

131.

(iiii) fog (x) . gof ()
Jharkhand Board-2014

Section-D : Long Answer

132. A function f:R— (-1, 1) is defined by

fx = %H,Vxe R, then prove that f is one-
+|x

one and onto.
UP Board-2019

133. Examine the function f : R - R where

1
f(x)= FLRL R for one-one mapping?

Bihar Board-2022

Prove that f : X — Y is injective if for all
subsets A, B of X, f(A NB) =f (A) N f(B).

Odisha Board-2019

Show that the function f in A=R—{§}

134.

135.

4x+3

defined as f(x)= .
X—

is one-one and onto.

Hence, find f 1
CBSE-2019

(Ol Composition function, inverse of
function and binary operations

Section-A : Multiple Choice Questions

136.

If f and g are function defined from R to R by

f(x) =sin x and g(x) = x%, then fog is

(a) x*sinx (b) (sin x)*

(c) sin(x%) (d) (x sin x)*
Manipur Board-2016

‘Ans. (©) ‘
137. Iff: Q — Qis given by £ (x) = x’ then f ' (9) =
(a) +3 (b) -3
(c) £3 (d) None of these
Jharkhand Board-2024
‘Ans. (© ‘
138. f:Ro>R,f(x)=x",g:R>R,g(x)=3"then
{x/fog (x) = gof (X) = ......... }
(a) R (®) {}

© {03,-3] @ {0.3]

Gujarat Board-July, 2018

‘Ans. (c)
139. The number of binary operations on set
{3k:1 £k<n; k, neN}is...
2
(a) n™" (b) n"
(¢) n’ (d) 2"
Gujarat Board-July, 2018
| Ans. (b)
140. If R ={(x, y): x + 2y = 8} is defined on the set N

then which one is the range of R
(a) {2,4,8}
(b) {2,4,6, 8}
(c) {2,4,6}
(d) {1,2,3,4}.
UP Board-2019

|Ans. (d)

141. The number of binary operations on the set A =
{a,b} is
(a) 4
(c) 8

(b) 16
(d) 32
UP Board-2020

| Ans. (b)

142. If f: R — R is defined by f(x) = XT_I
(foH)(x) is -

, then

14



x—1 x—3

® 7 ®7

x—2 x—3

(© 4 (d) 2
NIOS-2022
| Ans. (d) \

143. Let '*' be a binary operation on the set Q
defined by a*b = a + b — ab for all values of a, b
€ Q. Then identity element of Q is

(a) -1 (b) 1

(c) 2 (do
NIOS-2019
‘Ans. (c) ‘

144. f: R — R is a function defined by f'(x) =2 -3x.
If g=f"", then g (x) is equal to :

1 2-x
(a) > 3 (b) 3
x—2
© =3 (d)x+2
NIOS-2023
|Ans. (b) |
145. If * is a binary operation defined on the set of
real number R by a*b = ab’ then 5%(3*1) is
equal to:
(a) 15 (b) 30
(c) 45 (d) 75
NIOS-2023
‘Ans. () ‘

146. The operation * defined by a * b = % is not a

binary operation on:

(a R (b) Q"

(¢) C dz
Tamil Nadu Board-March, 2023
|Ans. (d) |

147. The operation * is defined as a * b = 2a + b,
then (2 * 3) * 4is —

(a) 18 (b) 17

(c) 19 (d) 21
Bihar Board-2019
|Ans. (a) |

148. If f : R —> R such that f(x)=3x-4, then
which of the following is £ (x) ?
1 1
(a) §(x+4) (b) E(x—4)

(c) 3x—-4 (d) undefined
Bihar Board-2021

|Ans. (a)

149. Which of the following is true in a binary
operation ‘o’ defined on N by aob = a’>+ b* ?
(a) ‘o’ is both associative and commutative
(b) ‘o’ is commutative but not associative
(c) ‘o’ is associative but not commutative
(d) None of these
Bihar Board-2022

| Ans. (b)
150. Subtraction is not a binary operation in:
(@ Q (b) R
(c) Z (d) N
Tamil Nadu Board-March, 2020
|Ans. (d) :
151. In the set of integers under the operation*

defined by a * b=a + b — 1 the identity element
is:

(@ 0 (b) 1

(c) a (d b
Tamil Nadu Board-September, 2016
Ans. (b) |

1

152. If f : R > R be given by f(x) =(3—x’)*, then

fl(x) equals :
1
(a) x° (b) x*
1
() 3-%° @ (3-x')

Manipur Board-2019
| Ans. (d) \
153. Iff: R — R be given by f(x) = 3 - x’)'*, then

fof(x) equals
@ 3-x) (b) x"”
(c) x° (d) x

Manipur Board-2018

| Ans. (d)

154. If a * b=a + b — 7, where a, b € R, then
identity element of the binary operation '*' is
(a) 0 (b) 7
(c) 6 (d) -6
Goa Board-2018
| Ans. (b)
155. Iff: R — R be such that f(x) = 5x + 4, then
r(x) =
x—4 4-x
a b
(a) 5 (b) 5
x—-5
(c) e (d) None of these
Jharkhand Board-2023
|Ans. (a)
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,x#-2and g(x)=x", then

+
156. If fx)= X1
x+2

fog (x)is :
x+1 x> +1
b
(a) ( 2] ( ) S
x> -1
©) = (d) None of these
X" +2
Haryana Board-2018
| Ans. (b) |
157. If f(x) = log (1 + x) and g(x) = ¢*, then value of
(fog) (x) is:
(a) log x (b) log(e* +1)

(d) None of these
Haryana Board-2018

(c) log (1 +x)

|Ans. (b) |
158. If f(x) = log (1 + x) and g(x) = ¢', then value of
(gof) (x) is:
(a) e** (b) 1+x
(c) logx (d) None of these
Haryana Board-2018
|Ans. (b) |
x+1 2
159. Iff(x) = — ,X# -2 and g(x) = x°, then gof (x)
is:
@) (x+1j2 (b) (x+2j2
X+2 x+1
2
(c) x2 *1 (d) None of these
X" +2
Haryana Board-2018
‘Ans. (a) ‘
160. If the binary operation * on N defined as
a*b=a’+b’, then *is:
(a) Both associative and commutative
(b) Commutative but not associative
(c) Associative but not commutative
(d) Neither commutative nor associative
Haryana Board-2017
| Ans. (b) |
. 3x .
161. If function f(x)= is defined on
4x+3

f:R- {—%} — R then its inverse function

defined g : Range f—)R—{—%} is which of

the following ?

4y+3

(@) gy)=—"7"7—
3y E
(b) g(y)— 4y Y*y
_ 3y 3
(©) gly)= w3

(d) None of these
Haryana Board-2016

|Ans. (b)

162. If function f: R — {%} — R given by

3
f(x) ——x, then its inverse function g :

3-4x

Rangef > R - {%} 5

@ gy)=""2 yx0
3y

3y _é
(b) g(y)— T4y Y # )
© en=52 3y y¢%

(d) None of these
Haryana Board-2016

|Ans. (b) |
163. If function f: [-1, 1] > R given by f(x) = %2
X

then its inverse function g : Range f - R in

which of the following ?

(@) g(y)= _y,yﬂ ) gy)=2—=

(c) g(Y)— ,y#=1 (d) None of these

-y
Haryana Board-2016

‘ Ans. (a)

1
164. If f(x) 8x’and g(x) —;,then the value of
X

gofis :
(a) 8x3 (b) 512x°
(c) 12 (d) 2x
MP Board-2022
‘Ans. (c)

165. In a set of real numbers R, an operation * is

defined by a * b = v/a’ +b* . Then the value of
B *4)*5is:
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(a) 5 (b) 52 ey ab
(c) 25 (d) 50 173. a*b= 10 defined on Q. Inverse of 0.001
Tamil Nadu Board-June, 2015, 2016 T
| 1";‘6‘5' ('I’f) TP Zaa Ay | (@) 100000 (b) 10000
. a*b=a on en =
(a) 925 (b) 1625 (c) 1000000 (d) 1000
(c) 35 (d) 1225 Gujarat Board-March, 2020
Gujarat Board-July, 2017 ‘ Ans. (a)
| Ans. (d) | - -
167. IfA * B = ANB on P(X), then the identity for * 174. %\Iumber of binary operations on the set {a, b}
is (X # 4)) IScccccccecscees
(@ ¢ (b) X (a) 8 (b) 16
© v G ('d) ?B d-July, 2017 © 20 @ 4
ujarat Board-July, .
| Ans. (b) | Gujarat Board-August, 2020
L x>0 ‘Ans. (b)
168. If,f:R>R,fix)=10 x=0andg:R-R, 175. Ifa*b= ab on Q", the inverse of a(a = 0) for
— 5
1 x<0
g(x) = [x], then fog () = ........... . *is
(a) m () 0 1 25
(c) 1 (d) -1 (a) N (b)) —
Gujarat Board-March, 2018
|Ans. (c) | (c) B (d) 10
169. Ifa*b=a’+b’ on z, then (1¥2)%0 = ........... a
(a) 0 (b) 729 Gujarat Board-July, 2016
(c) 81 (d) 27
Gujarat Board-March, 2018 ‘ Ans. (b)
|An5- (b) : | 176. The number of binary operations on {1, 2, 3, 4,
170. {he number of binary operation on {1, 2, 3, 4} 51 is
| - . P 25
(a) 47 (b) 4° (@ 5 (b) 5
(c) 4° (d) 4'° (¢ 2° () 5"
Gujarat Board-March, 2018 Gujarat Board-July, 2016
|Ans. (d) : | ‘ Ams.(b)
171. Ifa * b =a + b + (ab)® on R, then identity :
t’iltf)m(;fnt for * is ........ . ) 177. f:R—> R, f(x) = (5-x’)"” then fof(x) = ——.
a —a 3
5- b
(© 1 (@ -1 @ 5-x ®) x'
Gujarat Board-July, 2015 () x (d) x
|Ans. (a) | Gujarat Board-July, 2016
172. For sets S= { T, T ,n3} and T= {e,ez,eS}, if ‘Ans. ©)
F':T—>S is defined as F'l={(e,n3), 178 fir- {E}—)R— {E}°f(x)= 3x+2 then
(ez, n’ ), (e3, n)},then function F = ... 2 2 2x+3
flx)=——.
3 3
@ (). ( “)me)] 2x-3 2x -3
a) — b
®) {(me’).( (Tcz,e3)} @ (3){2) ® 3
(c) {(ez,n (e T )} © 3x -2 @ _(3){2)
@ {(ﬂ,e) (n ’ )} A Guj tB2X :l3J ly, 2016
Gujarat Board-March, 2020 wjarat Board-July,
[Ans. (a) ||| Ans. (@) |
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179.

180.

181.

182.

183.

Section-B : Very Short Answer

If the function f : R — R is defined as f(x) = x
+1,then f1 (17)=__
[d, +4, £3, £2] (Fill in the blank)

Odisha Board-2022
If the function f = {(1, 5), (2, 6), (3, 4)} from the
set A = {1, 2, 3} to the set B is invertible, find
the set B.

Assam Board-2017

1
If f : R > R such that f(x)=(3—x3)5, then
prove that (fof) (x) =x.
Bihar Board-2019
Let f : R > R be given by f(x) = x> — 5x + 4,
then find the value of fof(1).
Jharkhand Board-2019
If f and g are two real valued functions such
that f(x) = x* + 2 and g(x) = Jx+1 then find fog
and gof.
Goa Board-2018

184.If g(x) = 2x* + 1 and f (x) = 3x, then find the

185.

186.

187.

188.

189.

190.

191.

192.

value of f{g(x)} — g {f (x) }.
WB Board-2024
If f : R > R is defined by f (x) = 3x + 4, then
find f [f(x)].
Odisha Board-2024
Let f be an invertible real function. Find the
value of (f 'of) () + (f ' 0f) 2) + (F o) (3) +
" o) 4.
Jharkhand Board-2024
Define binary operation * on Rby m * n =
m + n — (mn)’. The find possible inverses of 1
(m,n € R)
Gujarat Board-July, 2018

2

For the function f: R _{_E} - R,f(x) = 4x+3

6x+4
if fof (a) =1then find a.

Gujarat Board-July, 2018

If £(x) = x>, g(x) = sin x, then find (g o f) and
(fog).

UP Board-2019
Find fog and gof if f(x) = €%, g(x) = log €.

UP Board-2020
Iff: A— Bandg:B — C are one - one then
prove that go f: A — C is also one - one.

UP Board-2022
Iff:R—> Rwheref(x)=cosxandg: R >R
where g(x) = x’, then prove that fog # gof.

UP Board-2022

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

Function f: R — R is such that f{x) = x* + 2,
then find £ (18).
UP Board-2020
If f (x) = 8x” and g (x) = x'°, find gof and fog.
UP Board-2020
Prove thatif f : X > Yand g: Y —> Z are
one - one, then gof : X — Z is also one - one.
UP Board-2020
If f: R > Rwheref(x)=sinxandg: R—> R
where g(x) = x%, then find ( fog)x and
( gof) x and show that fog # gof.
UP Board-2020
Rajasthan Board-2019
If f: R > R, where f (x) =sin x and g: R > R,
where g (x) = x%, then find the range of f(x) and
g (x)
UP Board-2023
Let f:R — R and g :R — R are defined by f(x)
=x*—1 and g( x ) = 3x. Find fog (2) and gof (2).
NIOS-2018
Iff:{4,6,7} »>{1,2,4} and g: {1, 2,4}> {1, 5,
6} be defied as f={(4, 2), (6, 4), (7, 1)} and g =
{2, 1),(1, 6), (4, 5)}, then define gof.
NIOS-2023
If f and g are one-one onto function such that
composite function (gof) and (gof)” are
defined, then show that (gof)' = fog™.
Rajasthan Board-2020
Iff: R > R, f(x) = x* + 5x + 9, then find the
value of £'(8) and f' (9).
Rajasthan Board-2020

If f(x)=§—:_i’, then find f[f{f(x)}].

Rajasthan Board-2019
Iff: R > Rand g: R — R, are defined such

1
(1-x)

that f(x) = x> + 3; g(x) = 1- then find
gof (x) and fog (x).
Rajasthan Board-2018
Iff: R > R, f(x) =x*-5x + 7, then find the
value of ' (1).
Rajasthan Board-2018
Iff:R—> Randg: R — R are given by f(x) =
cos x and g(x) = 3x%, then find gof.
Uttarakhand Board-2018
In a set of rational number Q, a binary
operation '*' is defined as follows: a * b = a +
ab; a, b € Q Show that '*' is neither
commutative nor associative.
Uttarakhand Board-2023
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207. Let* be the binary operation of N given by a*b
=L.C.M of a and b. Find 5*7

Karnataka Board-2020

208. Let * be a binary operation on R — {-1} defined

bya*b= ﬁ,foralla,b e R- {1}

Show that * is neither commutative nor
associative in R — {-1}.

CBSE-2019

209. If * is defined on the set R of all real numbers

by * : a * b = Ja’+b’, find the identity
element, if it exists in R with respect to *.
CBSE-2019
210. If f(x) = sinx, g(x) = x°, then find gof and fog.
Odisha Board-2023
211. Construct the multiplication table X, on the set
(1,2,3,4,5, 6). Also find the inverse element of 4
if it exists.
Odisha Board-2019
212. Show that the function f: R — R defined by
f(x) =4x + 3, Vx € R is invertible and find the
inverse of f.
Manipur Board-2018
213. Let the mapping f(x) = ax + b, a > 0, maps [-1,
1] onto [0, 2] ; show that cot (cot‘l 7+ cot” 8 +
cot™ 18) =f(2).
Assam Board-2019
214. Show that the binary operation '*' on Q
defined by a*b = ab + 1 is commutative but not
associative.
Meghalaya Board-2017
215. Let f(x) = [x], where [x] is a greatest integer
function and g(x) = x. Find the value of
(fog) (-1/3).
Assam Board-2022
216. If f : R - R is defined by f(x) = x* — 3x + 2, find
f(f(x)).
Assam Board-2018
217. Is multiplication a binary operation on the set
{03.
Assam Board-2014
218. Prove that the binary operation * : R x R > R
defined by a *b = a + 2b is not commutative.
UP Board-2020
219. Iff: R —> Rand g: R — R are defined by f(x)
=X and g(x) = x%, then find fog(x).
Jharkhand Board-2023
220. Let * be the binary operation on Z', defined by
a * b =|a—Db|. Find the value of 3 * 7.
Jharkhand Board-2020

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

Let R be the set of real number. An operation *
is defined on R by a * b =a + b + 2ab. Then
find the value of 2 * 3.

Jharkhand Board-2019
Let * be the binary operation defined by a * b =
3a+b - 2. Find the value of 3 * 5.

Jharkhand Board-2018
Let * be the binary operation on N defined by a
*bh=LCM of aand b ; Va, b € N. Prove that
(20 *16) * 8 =20*(16 *8).

Jharkhand Board-2016
A binary composition * is defined in Z by a* b
=ah—a;a,b e”Z.

Jharkhand Board-2015
A binary composition * is defined on R x R by
(a, b) * (¢, d) = (ac, bc + d), where a, b, ¢, d € R.
Find (2, 3)* (1,-2)

Jharkhand Board-2014
Iff(x) =x° — x* + 3x + 4, then find : f(12) and

5
3
Jharkhand Board-2012

Let f:R"—[4,00) is given by f(x)=x’+4. Show that
fis invertible and find of /'

Haryana Board-2017
Let f: R>R,given by f (x)=4x+3. Show that f'is
invertible and find the inverse of f.

Haryana Board-2017
If f : R > R defined by f(x) = x> — 2x + 3 then
find f(f(x)).

Haryana Board-2016
If binary operation * defined from Q x Q - Q

b
and a*b=a7, then show that * is an

associative operation.

Haryana Board-2016
If f: R —> R defined by f(x)=x’+3x-5, then find
f(f(x)).

Haryana Board-2016
Show that the binary operation * defined from
N xN—>Nand by a * b = 2a+3b, is not
commutative.

Haryana Board-2016
If f : R > R defined by f(x) = x> + 3x — 5, then
find f (f(x)).

Haryana Board-2016
Show that the binary operation * defined from
Q x Q > Q and given by a * b = ab® is not
commutative.

Haryana Board-2016
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235.

236.

237.

238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

Show that * : R xR — R defined bya*b=a+
2b is neither commutative nor associative.
MP Board-2020
If fix) = 3x* + 15x + 5. Then find the
approximate value of £{3.02).
MP Board-2020
Consider the binary operation on Q — {1}
defined by a * b =a + b — ab. Find the identity
element in Q — {1}.
Nagaland Board-2018
Let f: N - Y, f(x) = 4x + 3, be a function
defined as f(x) =4x + 3; where Y = {yeN :y =
4x + 3 for some x € N}. Show that f is
invertible, Find the inverse.
Uttarakhand Board-2017
Find the identity element for the binary
operation * defined in the set Q' of positive

rational numbers, by a * b= %Va,b eQ’.

Uttarakhand Board-2017
Find (1) for the function f:R—R, where f(x)
=2x+1, VxeR.

Uttarakhand Board-2020

If a*b = % on Q°, then find the identify for *.

Gujarat Board-March, 2018

Section-C : Short Answer
If f(x)=3x-’_4;x;tz and
5x -7 5

_7x+4
5x-3

g(x)

(X # % then prove that fog(x) = x

Jharkhand Board-2016
Show that the function f : R — {3} - R — {1}

X —

2
defined by f(x) = is invertible.

Goa Board-2019

Letf: R > Rand g : R > R be defined by f(x)
=x*—1 and g(x) = 2x + 3. Find fog and gof.

Jharkhand Board-2018

If A=N x N and * is a binary operation on

defined by (a, b)* (¢, d) = (a + ¢, b + d) then
show that* is commutative and associative.

Odisha Board-2024

If f : R > Ris defined by f (x) = x> — 3x + 2 find

f [f(x)].

CG Board-2024

(a) If R' is the set of non-negative real

numbers, prove that the function f : R" — (4,

o) defined by f (x) = x* + 4 is invertible and the

inverse of f, f ' : (4, ©) - R", is as follows:

f'(y)=4y-4.

248.

249.

250.

251.

252.

253.

254.

255.

256.

UP Board-2020
CBSE-2019

If f(x) = x + 1, prove that [f(x)]’ = fx’) +
X

3f(lj,
X
UP Board-2023
Consider the function f : R —» R given by f (x) =
4 x + 3 . Show that f is invertible. Find the
inverse function of f.
Uttarakhand Board-2023
Iff:R—>Randg:R — Rare given by f (x) =
cos x and g(x) = 3x’. Find gof and fog.
Karnataka Board-2020
CG Board-2019
Find gof and fog if f : R - R and g : R—R are
given by f(x) = cosx and g(x) = 3x’. Show that
gof # fog.
CG Board-2021
If f(x) = ?

s X # % , show that fof(x) = x for

all x # % . Also, find the inverse of f.

CBSE-2019
Haryana Board-2017
Show that f : [-1, 1] —» R, given by f(x)

(x+2)

function f: [-1, 1] > Range of f.

is one-one. Find the inverse of the

CBSE-2019
Prove that the function f : R — R defined as f
(x) = 2x — 3 is invertible. Also find f'.
Manipur Board-2022
Find the equation of the plane through the line
of intersection of the planes x +y +z=1 and 2x
+ 3y + 4z = 5 which is perpendicular to the
planex-y+z=0.
Manipur Board-2022
If an operation * on the set of integers Z is
defined by a * b = 2a’ + b, then find (i) whether
it is a binary or not, and (ii) if a binary, then is
it commutative or not.
CBSE-2019

257.Show that the function f:R — R defined as

258.

f(x)=2x-3 is invertible. Also find the inverse
of f.

Assam Board-2022
Let f: R - R is defined by f(x) =3x — 2 and

+2
g : R > R is defined by g(x)=xT. Show

that f-g=g-f.
Assam Board-2019
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259. Letf: R > R and g : R —> R be two functions
defined by f(x)=|x| and g(x)=[x], where [x]

denotes the greatest integer less than or equal to
X.

Find (fog)(5.75) and (gof)(—\/g).

Assam Board-2017
260. Let X be a non-empty set and P(X) be the power
set of X. Consider the binary operation * on P(X)
defined by A*B =AB VA, B e P(X). Show that
X is the identity element as well as the only
invertible element in P(X) w.r.t. *.
Assam Board-2014
261.Examine if the binary operation * : R x R > R
givenby a * b=a +4b’ is
(i) commutative
(ii) associative
Assam Board-2012
If the function f : R —» R be given by f (x) =

x> + 2 and ¢ R — R be given by

262.

g(x) :Ll, x # 1, find fog and gof.
x—

Jharkhand Board-2020
CG Board-2020

If f(x) x 3,x R, then find

the value of (gof)x, (fog)x,( fog)2.

MP Board-2019
Suppose S={1,2,3,4}, T={1,4,9, 16} and U
={11,14,19,26}. f: S>Tandg: T > U
defined as f(s) = s’ and g(t) = t + 10. Determine
go f(2) and gof(4)

263. x”and g(x)

264.

Odisha Board-2022

265. For the binary operation *defined by

ab
a*b=— in the set Q. of positive rational
2

number, find the identity element and the

inverse of a e Q+.

Uttarakhand Board-2020

For the function f: R - R, f{x) =3x + 2, if 7,
exists then find l(x).

Gujarat Board-July, 2017

10" -10~

10* +107

266.

267. f: R > (-1, 1), f(x) = . Find {7, if it

exists.

Gujarat Board-July, 2015
f:R* >[5, o) by
f(x) =9x” + 6x—5. Show that f is invertible

268. Consider given

(5=

3 ; where R" is the

with f7'(y)=
set of all non-negative real numbers.

Gujarat Board-March, 2020

Nagaland Board-2020

Section-D : Long Answer

269. Let* : N x N — N be an operation defined as a

*b=a+ab, V a,beN.
Check if * is a binary operation. If yes, find if it
is associative too.
CBSE-2019
Let f(x) =x+ 7 and g(x) =x -7, x € R. Find
the following
(i) fof (7)
(iii) gof(7)

270.

(i) fog (7)

(iv) gog(7)
Jharkhand Board-2015
Let f: R" - [-5, o) be a function defined as
f(x) = 9x* + 6x — 5. Show that f is invertible.
Also find the inverse of f. Hence, find f(3).

NIOS-2022

Show that the function f:R — R given by f (x)
=4x + 3 is invertible. Find the inverse of f.

Karnataka Board-2020

Find gof and fogiff: R > Randg: R —»> Rare

given by functions f(x) = x> + 2 and g(x) =

271.

272.

273.

, X # 1 respectively. Show that gof = fog.
X f—

CG Board-2022
Show that the operation * defined on
{0,1,2,3,4} by a * b = a x b(mod 5) is a binary

274.

operation. Test whether it is associative and

commutative. Test whether the identity exists. If

it exists, investigate about the inverse for each
element.

Odisha Board-2020

4x+3

275. — X
6x—4

Iff(x)= # %,prove that fof(x) = x for

X # % What is the inverse function of f

Gujarat Board-August, 2020
CG Board-2019
276. Show that f: [-1, 1] - R, given by f(x)=i2
X+
is one-one. Find the inverse of the function
f:[-1, 1] > Rangef.
Assam Board-2018

21



02.

Inverse Trigonometric Functions

.Ml Range, domain, principal value 6. Range of [cos_1 x:|is ..... (where[ :|= greatest
branches and graph of inverse integer part)
trigonometric function (a) 10, 1,2, 3} (b) [0, 3]
Section-A : Multiple Choice Questions © {12, 3} (d) 10, =]
Gujarat Board-July, 2018
1. The principal value of sin™ {sin [5{)} is ‘Ans. (b)
5 7. Value of tan™' /3 —sec™ (-2)is
T T
(a) 5 (b) 3 (a) =n (b) —m/3
. N (c) /3 (d) 2m/3
© 3 @ 3 UP Board-2021, 2022, 2023
WB Board-2024 MP Board-2020
|Ans. (a) | Nagaland Board-2020
2. The principle solutions of the equation cos® = Haryana Board-2017
% are | Ans. (b)
@ X, sn ) E, Sm 8.  The principal value of cot™ (—%) will be:
6 6 3'3
n In T 271 T T
c) —— d) —,— a) — b) —
(c) 56 (d) 373 (a) 3 (b) o
Maharashtra Board-2024 o
| Ans. (b) : | (c) 3 (d) None of these
3. The principal value branch of sin™" x is UP Board-2018, 2022
- T -
(a) [_,_} (b) (0, ) Haryana Board-2017
2°2 ‘Ans. (c):
(©) [0. ] (d) [0, 2n] .. .
Karnataka Board-2024 | 9. The principal value of cos cos? is.
|Ans. (a) | T s
4. The principal value of cosec™! (—~/2) (a) 3 (b) 3
T T
a) — b) — T T
® % ® © 5 @ %
(c) 3% (d) 7%77‘ UP Board-2022
Jharkhand Board-2024 G“Jathi ‘;;;i:]‘;‘f::; ;gig
|Ans. (b) | [ans. )
- o 1),
5. The principal value of sin [_E Is- 10. The value of tan™ (\/5 ) —cot™ (—\/5 ) will be :
(@) n (b) — n (a) m (b) —m/2
6 6 (©) 0 d) 2B3n
© 2T @ 2= UP Board-2023
3 3 MP Board-2024 Bihar Board-2021
oard-
Tamil Nadu Board-March, 2023 | - —— Haryana Board-2017
[Ans. (b) | [Ans. @)
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‘Ans. ()

11.  The principal value of cos™ [—%} is —

1
17.  Principal value of cos™ (— is
V2

Sm -
(a) — (b) —
6 6 3n T
- - (a) Y (b) "
(c) — (d) —
6 6 T T
NIOS-2022 © -7 @ 3
‘Ans. (a) ‘ Uttarakhand Board-2023
12.  The principal value of tan™ (L] is equal to ‘Ans. (b) ‘
V3 18. If3cos x=cos™ (4x° — 3x).
T T 1 1
(@ — (b) — a xe[—,lj b xe[—,l}
5 c @ xe| (b) xe|-
) = )0 |
3 (c) xe (oo, 1) (d) XE[E’OO)
NIOS-2019
‘ Ans. (b) ‘ Tamil Nadu Board-March, 2023
Ans. (b) |
1 1 2 ‘
13. The principal value of sin™ 7_+sin lTis 19. tan'x+cot'x=2?
) > (@) 0 () 1
equal to
(@) n (b) 72 © = ) —
(©) 3 () /4 2 2
NIOS-2018 Bihar Board-2019
‘Ans ®): ] ‘ MP Board-2012
2 Jharkhand Board-2012
14.  cos™ [—cos?ﬂ:j is equal to : ‘ Ans. ()
ki3 2n 20. sin! [ij =2
(@) () 3 7
T T T T
c) — d) — = b) ——
© @ 3 @ ® -
Punjab Board-2021 © n @ - n
[Ans. @ | 2 2
Bihar B -201
15. The principal value of sec™ (i] is: thar Board-2019
V3 ‘Ans. (a)
T i 21. tan'lis equal to —
@ 7 ®) 3 1 .
(@) © (®) =
T T 2
(c) — (@ —
4 6 T "
Uttarakhand Board-2018 ©) 4 (d) 6
[Ans. (d) : \ Bihar Board-2021
. af 1), ‘Ans. (c)
16.  The principal value of cos™ | —— |is :
2 22.  cosec” (—x)=
T T I -1 -1
(a) 3 (b) 5 (a) E—cosec X (b) m—cosec x
© 2n () S (c) cosec ' x (d) —cosec'x
3 6 Bihar Board-2021
NIOS-2023 ‘ Ans. (d)

Maharashtra Board-2015

23



23.  tan’' (_T;j =

b o
a) — b) —
(a) 3 (b) 6
T T
_Z d) —=
(© 3 (d 6
Bihar Board-2021
| Ans. (d) |

29.  Principal value of sin™ (?J is
2n s

a) — b) —

(a) 3 (b) 2

n n

c) — d) —

(c) 3 (d) ;

Jharkhand Board-2023

‘Ans. ()

30. The value of sin (cos‘1 %) is:

n T
(a) — () —
4 4 4 3
(@ - (d) -
T 5 5
(c) 2 (d) m 5
Bihar Board-2022 © 3 (d) None of these
|Ans. (b) | Haryana Board-2018
25.  The value of sin [E—sin‘1 (—lﬂ is : ‘Ans. (@)
3 2 31. Iftan”' x =y then the principal value of y is:
1 T I
1 b) — a) 0<y< b) ——<y<—
(a) ®) > (@) 0<y<m b) —Z<y=<7
1 T b
c) — d 0 c) ——<y<— d) O<y<mn
(c) N (d) (c) 5 <Y<5 (d) 0<y
Manipur Board-2019 Haryana Board-2016
|Ans. (a): | ‘Ans. (©)

26. The principal value of is

_1[ an . _1( . an .
cos”!| cos—— |+sin”'| sin— | is
3 3

32.  The principal value of cos™ [cos%) is

T 3n
(a) m (b) 2n (a) ” (b) ”
2n 4n
= d) = Sn T
© 3 @ 3 © @ %
Manipur Board-2018 Haryana Board-2016
|Ans. (a) | ‘Ans. (b)
27.  The principal value of tan” [tan%j is 33.  Ifcos™ x =y then the principal value of y is :
T T
351 . (a) 0<y<n (b) —Eﬁysz
(a) 5 (b) 3
©) 0<y<m d -Z<y<Z
© = @ -< > o2
3 3 Haryana Board-2016
Manipur Board-2017 ‘ Ans. (a) :
|Ans. (d) | 34. [Ifsin 'x y,then
28. cot [n —cos™ [%D is equal to: @ 0 y (b) —<y<t
2 2
1 1 o’ i
a) — b) — c) 0 d) —<y<—
@ 7 ® - © 0y @ Sey<s
© 3 ) 2 ~ MPBoard-2019, 2022
Goa Board-2019 Gujarat Board-August, 2020
Ans. (c) || |Ans. (b)

24



41.

(c)

Which of the following is
f(x)=tan™' x, (xeR)?

a graph of

& YA
(a) X' - E
/| 2
'lt er‘i
L f¥4
i \|o
X 77 NIE X
Z 2
v wW'v

Gujarat Board-March, 2020

35. The domain of sin™' x is:
(@) (-m, ) (b) [-1,1]
(¢) (0.2m) (d) (-0, 0)
MP Board-2018
Ans. (b):
36. IfA=sin'x= %, then what is the value of cos™
x?
o n
a) — b) —
(@) T (b) 0
5w 3n
c) — d —
(© 0 (d) 0
Odisha Board-2022
|Ans. (@)
. e | 41
37. Write the value of sin §+c0s 5
(a0 (b) 1
b
c) — d n
(© 2 (d)
Odisha Board-2022
Ans. (¢)
38.  The principal value of cosec™ (\/E is
-3n -
a) — b) —
(a) p (b) p
b 3n
c) — d) —
(©) p (d) :
Nagaland Board-2018
Ans. (¢) ‘
1 4
39. The value of cos [cos?j
4n 2n
a) — b) —
(@) 3 (b) 3
(b) 0 @
Nagaland Board-2017
Haryana Board-2016
‘Ans. (b) \
40. If xe[-1,1], then value of sin'x + cos'x
will be-
(a)=n (b) n/2
(© 1 (d) 2n
Uttarakhand Board-2020
‘Ans. (b) :

>
=
e
—_
=3
~




42. tan l(tans—nJ=—
4
3n Sm
a) — b) —
(a) : (b) :
(©) % (d) None of these
Gujarat Board-July, 2016
‘ Ans. (¢) : ‘
43. The principal solutions of cot x=—/3 are ____
T 5w St In
a) —,— b) —,—
(a) 5" 6 (b) 56
St 1ln n lln
c) —,— d —,—
(c) 6 6 (d) 6 6
Maharashtra Board-2019
‘Ans. (c)
2
44. The principal solutions of sec x =—— are .
\/3 N
n lln n lln
a) —,— b) —,—
(a) 36 (b) 6 6
n lln n lln
c) —,— d —,—
© 4" 4 @ 6 4
Maharashtra Board-2018
| Ans. (b)

Section-B : Very Short Answer
Fill in the blank:

45.  The value of sin (coses '2) is
Karnataka Board-2024
46. The value of an inverse trigonometric functions
which lies in its principal value branch is called
value of that inverse trigonometric
functions.
MP Board-2024
47. The range of principal value branch of cot™ is
(0, ®). (True/False)
MP Board-2024
48. Evaluate : cos™ [cosls?nj .
Jharkhand Board-2015
49.  Find the principal value of tan™ (—\/5 )
J&K Board-2024
. . . o -1 . Tr
50. Find the principal value of sin™ | sin el
UP Board-2024
51. Find the value of tan™ («/3) —cot™ (—«/5)

UP Board-2024
Manipur Board-2022

52.

53.

54.

SS.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Find the value of tan! (\/3) —sec ' (-2).

UP Board-2024
Find principal value of

o 3
sin” | ———|.
2
UP Board-2019
-2
Find principal value of cosec™ (—j
V3

UP Board-2020
. .. coaf . Im
Find the principal value of sin s1nT
UP Board-2020
1
Find the principal value of cos™ (——j
V2

UP Board-2018

Find the principal value of cos™ [—%j .

UP Board-2020

Evaluate:
cos | cos™ —ﬁ +X
2 6
NIOS-2023
For the principal values, evaluate
tan"'1+cos™ (_—lj +sin™ (_—lj .
2 2
NIOS-2023

Find the value of sin' [%j +2cos™ (%) .

Rajasthan Board-2018
Write the range of the function y = sec™ x.

Karnataka Board-2020
Prove that,

tan”' 7—tan' 5 =tan! i
18
CG Board-2021

Find the value of sin™ [sin(%nﬂ .

Tamil Nadu Board-March, 2020
Write the value of cos™ {cos(37/2)}.
Odisha Board-2019, 2023
Write the domain of the function defined by
f(x) =sin"" x + cos x
Odisha Board-2020
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66.

67.

68.

69.

70.

71.

72

73.

74

75.

76.

77.

78.

79.

Find the principal value of sin' [sin‘%ﬂj
Manipur Board-2016

Find the principal value of sec' (ij

NE

Meghalaya Board-2021

1
Find the principal value of sin™' (—)

V2
Assam Board-2022

Write the principal value of

-1 —1 61'[
cos™ | cos .
15
Assam Board-2020

Write down the range of f(x) = cot™ x.
Assam Board-2019
What is the domain of the function cosec™'x?
Assam Board-2013, 2018

. Write down the range of f(x) = cosec™ x.

Assam Board-2017
. .. . af . 3m
Find the principal value of sin sm? .
Assam Board-2015
9
. Find the value of cos™ (cos?‘n)
Assam Board-2012

Evaluate sin E—sin’1 (—lj .
3 2

Jharkhand Board-2014, 2020
CG Board-2019

Find the value of cot™'(-1).
Jharkhand Board-2019
4
tan| sin”’ — |=
i
[1, V17, 4,\13 ]

Odisha Board-2022
Find the principal solutions of cot 8 =0
Maharashtra Board-2022

Find the prinicipal value of cot™ (_—j .

NG

Maharashtra Board-2022

Section-C : Short Answer

80. Find the value of sin™ (sin:%nj .

Karnataka Board-2020

Draw the graph of cosx in [0, ] and cos™'x in [-
1L,1].

81.

Tamil Nadu Board-March, 2020
Let the mapping f(x) = ax + b, a > 0, maps [-1,
1] onto [0, 2] ; show that cot (cot‘l 7+ cot” 8 +
cot™ 18) =f(2).

82.

Assam Board-2019
If -1 < x < 1, then prove that sin"'x + cos'x =
X

2

83.

Maharashtra Board-2023
Manipur Board-2022
Jharkhand Board-2013

Section-D : Long Answer

84. Find the value of :

2 tan™' (1) - cos™ [_71) +3sin™ (%j+ 2sec™ (%]
Punjab Board-2021

|} Elementary Property of inverse
trigonometric function

Section-A : Multiple Choice Questions

85. If0<x<1andiftan(1 - x), tan" x and tan™
(1 + x) are in arithmetic progression then x’ =
(a) x (b) x*-1
(c) 1-x7 (d 1+x*
Gujarat Board-July, 2018
‘Ans. ()
86. cos™! é +sin”! i =£; x#0 then x=.......
X 5 2
(a) 4 (b) 3
(c) 5 (d 1
Gujarat Board-July, 2018
‘Ans. (a):
87. If sin_l(l—x) 2sin'x= g, then value of x will
be
1 1
a) 0,— b) 1,—
(a) 5 (b) >
© 0 @+
2
UP Board-2020
‘Ans. (c)
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88.  The value of cot (tan"' o + cot ™ @) is 95,

sin (sec'lx + cosec‘lx) =

(a) 0 (b1 .
i i a) — b) 0
© 5 @2 @5 ®)
NIOS-2023 (© -1 1
‘ Ans. (2) ‘ Bihar Board-2021
" ‘Ans. (d)
89. Sill_l —_—= ? 1 1
X 96. 2tan’'—+tan’'—=
(a) sec 'x (b) cosec 'x 3 7
(c) tan'x (d) sin x @ = ®) n
Bihar Board-2019 2
|Ans. (b) | © = (d) 2n
90. If—1<x<1.then2tan'x =2 4
. b sin! Bihar Board-2021
(@) sin (b) sin 3= ‘Ans. (©)
1=’ . l+x? 1-x2
d — -1 =
(c) sin o (d) sin - 97. cos PECRE (Ix|=<1)
Bihar Board-2019 (a) 2 cos' x (b) 2sin! x
‘Ans. (a) ‘ (c) 2 tan'x (d) tan'2x
91. cos'(2x) +sin”' 2X) = ..euuu... 2x ef-1,1|. Jharkhand Board-2023
(@) ks (b) ks Bihar Board-2021
2 4 ‘Ans. (c) ‘
© = @ 0 — 1
Bihar Board-2021 98. 3sin T eeecesces | X | < E
‘Ans. (a) ‘

92. sin'(—x)=

(a) g—sin’lx (b) sin'x

(a) sin’' (4x3 —3x) (b) sin" (3x - 4x3)
() sin”'(3x—4x) (d) sin'(3x" —4x)
Bihar Board-2021

(¢) —sin ' x (d) Z+sin'x |Ans. (¢) |
2
Bihar Board-2021 (99,  sin! % +sin™ % =
‘Ans. () ‘
. 16 . 148
1 (a) sin” — (b) sin"'—
93. cot'—=....(x>0) 18 65
X 56 n
1 (c) sin — d) —
(a) —cot ' x (b) tan'— 65 2
X Bihar Board-2022
(c) tan'x (d) cot 'x ‘Ans. (©)
‘ Bihar B0ard-2021‘ 100. Ifx= % then the value of
Ans. (¢)
94. cos (sec' x + cosec' x) = cos (2 cos™ x+2sin"' x) is
1 b) -1 1 3
(a) (b) (@) — b) >
0 (d) L 7 7
©) 2 (c) -1 (d) none of these
Bihar Board-2021 Bihar Board-2022
|Ans. (0) | |Ans. (¢)

28



101. 2tan’11=
5
(a) tan"' - (b) fan"'
12 70
1 11
¢) tan'— d) tan”'—
(© 9% (d) B
Bihar Board-2022
‘Ans. (a) ‘
102. tan‘ll+tan‘ll=
5 7
a) '[arfIL (b) '[arfli
17 17
2 6
¢) tan™'— d) tan”'—
(© 35 (d) 17
Bihar Board-2022
[Ans. (d) |
103, sin? 2 -
1+x
(a) 2sin'x (b) 2cos ' x
(c) 2 tan 'x (d) 2cot™ x
Bihar Board-2022
‘Ans. () ‘
104. tan™' [lj +tan™ (zj is
4 9
1 1 3
a) tan'|— b) —cos™'| =
@ (3] ® Jeos (3]
1. (3 1. (3
¢) —sin | — d) —tan"| =
© uin(3) @ Jan”(2]
Tamil Nadu Board-March, 2020
‘Ans. (a): ‘

2
105. 1If sin’1x+sin_1y= ?n; then cos’1x+cos_1y is

equal to :

(@ =

o3

o ()
o2

Tamil Nadu Board-March, 2020

‘Ans. (c):

106. The value of cos [sin1 %j is:

8 11
a) — b) —
(a) 17 (b) 17
15
(©) T} (d) None of these
Haryana Board-2018
‘Ans. () ‘

5
107. The value of cos [seclgj is:

5 3
a) — b) =
(a) 3 (b) 5
4 5
c) — d) —
(c) 5 (d) p
Haryana Board-2018
| Ans. (b)
-1 1 e —1 1 .
108. cos' | — [+2sin” | — |is equal to:
2 2
W 2 (b)
2) — iad
3
© 2= @ =
) —
4
Haryana Board-2017
‘Ans. (a)
109. cos c0s’11+c0s’ll +
3 5
Ll g1
cos| sin” —+sin — |=
3 5
(a o0 (b) n
T s
c) — d) —
(c) 2 (d) :
Gujarat Board-July, 2017
‘Ans. (a)
110. sin' cos1 +cos ! sin1 =—
13 13
T 11
a) — b) —
(a) T (b) T
15w o
c) — d) —
(c) T (d) T
Gujarat Board-July, 2017
| Ans. (b)
111. If4cos x+sin' x = g then x =
(a) 1 (®) 0
NG 1
c) — d) —
(c) 5 (d) 3
Gujarat Board-July, 2017
‘Ans. (a)
112. sec’(tan' 2) + coses’ (cot™ 3) = ........... .
(a) 6 (b) 15
(c) 13 (d) 25
Gujarat Board-March, 2018
‘ Ans. (b) :

29



113. sin[cos1 (—%J+sin‘ (——D = eeerneens
@ 1 OF
7
© 0 @ -+
7
Gujarat Board-March, 2018
‘Ans. (a): ‘
114. If3cos™ x +sin”' x =& then x = .......... .
V3 1
(a) — (®) —=
2 V2
1 1
c) — d —
(c) > (d) 2
Gujarat Board-March, 2018
‘Ans. (¢): ‘
115. sin [sec” (=7) + cosec” (=7) |= cuereen .
(a) 0 (b) -7
() 1 (d) -14
Gujarat Board-July, 2015
‘Ans. () ‘
116. cos’ (_”sm‘1 —j— ...........
(a1 (b) -1
(c) 0 (d) 2
Gujarat Board-July, 2015
‘Ans. (c): ‘
117. sec’ (cot1 %J +cosec’(tan ™' 3) = ....uueee. .
100 98
a) — b) —
(a) 5 (b) 5
© 2 @ 15
9
Gujarat Board-July, 2015
‘Ans. (a) ‘

118. If cot™ (%) + cot™! (2—74] = cot‘lx, then x =

(a) 2 (b) 3
1
c) — d) 1
(© > (d
Gujarat Board-July, 2015
‘Ans. (a): ‘
119. sec™ x—cosec™ x+cos™ (x" ) +sin™ (x" ) = vreerene

(where|x| >21,xe R).

s 3n
a) — b) —
(a) > (b)
() m (d 0
Gujarat Board-March, 2020
‘Ans. ©:]
120. cot 2009m _ cosec"§+tan'lz = veeernernens
2 3 3
-17 19
a) — b) —
(a) ; (b) 5
17 -19
c) — d —
(c) p (d) 5
Gujarat Board-March, 2020
‘Ans. ©:]
121 Yeot™ {—(i+1)} = e
i=0
s -3
a) — b) —
(a) 3 (b) 2
Sm Sn
c) — d —
(c) 2 (d) 2

Gujarat Board-March, 2020

‘Ans. d:j

122. Iftan'x+tan”'y = %,then cot™ x+coty =........

27
(a) © (b)) —
5
3n s
() — a -
5
Gujarat Board-August, 2020
‘Ans. d:j
123. tan’ lcos'lé e
2 4
3
a) 1 b) =
(a) (b) S
1 4
c) — d -
(c) 7 (d) 7
Gujarat Board-August, 2020
‘Ans. ©:]
124. sec’(tan"'3) + cosec’(cot'5) = —.
(a) 10 (b) 34
(c) 15 (d) 36
Gujarat Board-July, 2016
‘ Ans. (d) :

30



