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Gòej ØeosMe ueeskeâ mesJee DeeÙeesie 

ØeJeòeâe (heg®<e/ceefnuee) jepekeâerÙe FCšj keâeuespe hejer#ee 2020 

hee"dÙe›eâce 

ØeejeqcYekeâ hejer#ee nsleg hejer#ee Ùeespevee SJeb hee"Ÿe›eâce 

ØeejeqcYekeâ hejer#ee ceW meeceevÙe DeOÙeÙeve/Jewkeâequhekeâ efJe<eÙe keâe Skeâ 

ØeMvehe$e nesiee pees Jemlegefve… Je yengefJekeâuheer Øekeâej keâe nesiee~ FmeceW 

ØeMveeW keâer mebKÙee 120 (Jewkeâequhekeâ efJe<eÙe kesâ 80 ØeMve leLee meeceevÙe 

DeOÙeÙeve kesâ 40 ØeMve) nesiee pees kegâue 300 DebkeâeW keâe leLee meceÙe 2 

IebšeW keâe nesiee~ 

meeceevÙe DeOÙeÙeve 

1. meeceevÙe efJe%eeve 

2. Yeejle keâe Fefleneme 

3. YeejleerÙe je„^erÙe Deeboesueve 

4. YeejleerÙe jepeleb$e, DeLe&JÙeJemLee SJeb mebmke=âefle 

5. YeejleerÙe ke=âef<e, JeeefCepÙe SJeb JÙeeheej 

6. efJeÕe Yetieesue leLee Yeejle keâe Yetieesue SJeb Øeeke=âeflekeâ mebmeeOeve 

7. DeOegveeleve je„^erÙe SJeb Debleje&„^erÙe cenlJehetCe& Iešvee›eâce 

8. meeceevÙe yeewefækeâ SJeb leeefke&âkeâ #ecelee 

9. Gòej ØeosMe keâer efMe#ee, mebmke=âefle, ke=âef<e, GÅeesie, JÙeeheej SJeb 

 jnve-menve Deewj meeceeefpekeâ ØeLeeDeeW kesâ mebyebOe ceW efJeefMe„ 

 peevekeâejer 

10. ØeejeqcYekeâ ieefCele (Dee"JeeR mlej lekeâ) – DebkeâieefCele, yeerpeieefCele, 

 jsKeeieefCele 

11. heefjeqmLeeflekeâer leLee heÙee&JejCe 

Jewkeâequhekeâ efJe<eÙe (Optional Subject) 

ieefCele 

1.  mecyevOe Deewj heâueve: mecyevOeeW kesâ Øekeâej, mJeleguÙe, meceefcele, 

meb›eâecekeâ Deewj leguÙe mecyevOe, leguÙelee keäueeme, Skewâkeâer SJeb DeeÛÚeokeâ 

heâueve, mebÙegòeâ Heâueve Øeefleueesce heâue, efÉDeeOeejer mebef›eâÙeeÙeW~ 

2.  yeerpe ieefCele: 

(i)  DeeJÙetn: DeeJÙetn kesâ Øekeâej, MetvÙe DeeJÙetn, heefjJele& DeeJÙetn, 

meceefcele Deewj efJe meceefcele DeeJÙetn, DeeJÙetn keâe menKeC[ve, 

DeeJÙetn keâe Øeefleueesce, DeeJÙetn keâer meneÙelee mes leerve De%eele 

jeefMeÙeeW kesâ Ùegiehele kesâ meceerkeâjCe keâe nue~ 

(ii)  meejefCele: GhemeejefCekeâ Je menKeC[ 3×3 ›eâce lekeâ mes meejefCekeâ 
keâe efJemleej, meejefCekeâ kesâ iegCe Oece&, menKeC[pe SJeb Øeefleueesce 
%eele keâjvee (Jeie& DeeJÙetn keâe)~ mebieefle SJeb Demebieefle leLee jsKeerÙe 
meceerkeâjCeeW keâe nue Je GoenjCe~ oes Ùee leerve Ûej jeefMeÙeeW kesâ 
jsKeerÙe Ùegieheo meceerkeâjCeeW keâe nue Øeehle keâjvee~ 

(iii)  oes Ùee oes mes DeefOekeâ keâesefš kesâ meceerkeâjCe keâe efmeæevle, meceevlej, 
iegCeesòej Je njelcekeâ ßesCeer, ›eâceÛeÙe SJeb mebÛeÙe efÉheo ØecesÙe, 
ÛejIeeleebkeâerÙe SJeb ueIegieCekeâerÙe meerjerpe keâe ØeÙeesie~ 

(vi)  ØeeefÙekeâlee: ØeeefÙekeâlee keâe iegCeve ØecesÙe, ØeefleyeefvOele ØeeefÙekeâlee, 
mJelev$e IešveeÙeW, het. ØeeefÙekeâlee, JespeØecesÙe, efÉheo efJelejCe~ 

DeJekeâueve SJeb meceekeâueve :  

(i)  heâueve keâer meercee, melelelee SJeb DeJekeâueefveÙelee, mebÙegòeâ heâueve 
JÙeglheefòe Ùee DeJekeâuepe, efJeefYeVe Øekeâej kesâ heâueveeW keâer 
DeJekeâuepeefveÙelee, ëe=bKeuee efveÙece, jes keâe ØecesÙe, ueQ«eeefpe keâe 
ceOÙeceeve ØecesÙe, ceskeäueeefjvme SJeb šsuej ßesCeer, Sue. neefmhešue keâe 
efveÙece, DeebefMekeâ DeJekeâueve, ›eâceeiele DeJekeâueve efueefyvešdpe keâe 
ØecesÙe, efoÙes Je›eâ hej mheMeea SJeb DeefYeuecye keâe meceerkeâjCe, 
efveefcve‰ SJeb GefÛÛe‰, JeOe&ceeve heâueve keâe ÜemeJeeve heâueve~ 

(ii)  meceekeâueve : meceekeâueve kesâ efJeefYeVe efJeefOeÙeeB, efveef§ele meceekeâueve, 
heâueveeW kesâ Ùeesie SJeb iegCeve keâer meercee, efveef§ele meceekeâueve kesâ 
iegCeOece&, efveef§ele meceekeâueve keâes nue keâjvee~ meeOeejCe Je›eâ kesâ 
#es$eheâue ceW meceekeâueve keâe ØeÙeesie, ieesues, keâesve Je efmeefueC[j keâe 
he=‰erÙe SJeb DeeÙeleve %eele keâjvee~ 

(iii)  DeJekeâue meceerkeâjCe : DeJekeâue meceerkeâjCe keâer keâesefš SJeb Ieele, 
efpemekeâe meeceevÙe nue  efoÙee nes Gmekeâe DeJekeâue meceerkeâjCe 
yeveevee, ØeLece keâesefš SJeb ØeLece Ieele kesâ DeJekeâue meceerkeâjCe  keâe 
nue, jwefKekeâ DeJekeâue meceerkeâjCe (DeÛej iegCeebkeâeW kesâ), meceIeele 
DeJekeâue meceerkeâjCe~ 

 efÉefJeceerÙe efveoxMeebkeâ pÙeeefceefle: meceIeeleerÙe SJeb Demece-IeeleerÙe 
jsKeeÙegice keâe meceerkeâjCe, jsKeeÙegice nesves keâe ØeefleyevOe (Je=òe, 
hejJeueÙe, DeeflehejJeueÙe, oerIe&Je=òe) Ghejesòeâ Je›eâ hej mheefMe&ÙeeW SJeb 
DeefYeuecyeeW keâe meceerkeâjCe, oes MeebkeâJeeW hej GYeÙeefve‰ mheMe& jsKee, 
mheefMe& Ùegice, mheMe& keâer peerJee, Ghejesòeâ MeebkeâJeeW kesâ OeÇgJeerÙe jsKeeÙeW~ 

(i)  meefoMe: meefoMe SJeb DeefoMe jeefMeÙeeB, FkeâeF& meefoMe, efokeâepÙee 
SJeb efokeâ-Devegheele, meeefoMeeW keâe DeÛej keâe meefoMe kesâ meeLe iegCeve, 
DeefoMe SJeb meefoMe iegCeve keâe Yeeweflekeâer ceW DevegØeÙeesie (efkeâÙee ngDee 
keâeÙe& DeeOegCe&), jsKee keâe meefoMe Øe#eshe, oes meeefoMeeW kesâ ceOÙe keâe 
keâesCe~ 
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(ii)  ef$ekeâesCeerÙe pÙeeefceefle: oes efyevogDeeW keâes efceueeves Jeeueer jsKee keâe 

efokeâespÙee efokeâDevegheele jsKee keâe keâeefle&Ùe SJeb meefoMe meceerkeâjCe, 
meceleueerÙe SJeb efJemeceleueerÙe jsKeeÙeW jsKeeDeeW kesâ yeerÛe keâer vÙetvelece 
otjer, meceleue ceW keâeefle&keâ SJeb meefoMe keâe meceerkeâjCe, oes jsKee kesâ 
ceOÙe keâe keâesCe, oes meceleueeW kesâ ceOÙe keâe keâesCe, Skeâ jsKee keâer 
meceleue meW otjer, oes jsKee keâe ØeefleÛÚsove, jsKee SJeb meceleue keâe 
ØeefleÛÚsove oes meceleueeW keâe ØeefleÛÚsove, oes meceleueeW kesâ ØeefleÛÚsove 
mes iegpejves Jeeues meceleue keâe meceerkeâjCe~ 

Ùegie: GoenjCe-efJeMes<e ™he mes FkeâeF& kesâ oes cetueeW keâe «eghe, DeJeMes<e 

Jeie& o, le cee[ueeW Ûe (peneB Ûe DeYeepÙe mebKÙee nw) kesâ iegÇghe, Ghe«eghe, 
meceekeâeefjlee, leguÙekeâeefjlee, meceekeâeefjlee kesâ iegCe, GhemecegÛÛeÙe Éeje 
peefvele Ghe«eghe, iegÇhe kesâ DeJeÙeJe keâe keâesefš, ÛekeâerÇÙe iegÇhe, meceeefcele «eghe, 
o ueQiejsvpe keâer ØecesÙe, heâjcewš keâer ØecesÙe (GheÙeesefielee kesâ Âef°keâesCe mes) 
ØeemeeceevÙe Ghe«eghe, meceekeâeefjlee keâe ceewefuekeâ ØecesÙe, Deblejekeâeefjlee, 
mJeekeâeefjlee, ØeLece SJeb efÉleerÙe leguÙekeâeefjlee ØecesÙe~ 

JeueÙe SJeb #es$e: mejue GoenjCe pewmes (Zn,+,.) (Zp,+,.)  

jwefKekeâ yeerpeieefCele: meefoMe meceef° kesâ GoenjCe, GhemeefoMe meceef°, 

jsefKekeâ Deeefßelelee, jwefKekeâ Deveeefßelelee, meefoMe meceef° keâe DeeOeej SJeb 
efJecee, efJeYeeie meceef°, GhemeefoMe, meceef°ÙeeW keâe Ùeesie leLee ØelÙe#e Ùeesie~ 

jwefKekeâ ™heevlejCe: jsefKekeâ ™heevlejCe keâer Deef° leLee Øeefleefyecye, 

jwefKekeâ ™heevlejCe keâer keâesefš SJeb MetvÙelee leLee keâesefš-MetvÙelee keâe ØecesÙe, 
mebÙegòeâ jwefKekeâ ™heevlejCe keâer keâesefš SJeb MetvÙelee leLee keâesefš-MetvÙelee keâe 
ØecesÙe, mebÙegòeâ jwefKekeâ ™heevlejCe keâer keâesefš SJeb MetvÙelee yÙetle›eâceCeerÙe 
SJeb efveÙeefcele jwefKekeâ ™heevlejCe, jwefKekeâ ™heevlejCe keâe heefjJele&, jwefKekeâ 
™heevlejerkeâjCe keâe DeeJÙetn~ 

meefoMe DeJekeâueve: «esef[Ùevš, [eFJepexvme leLee keâue&, ØeLece keâesefš,  

meefoMe lelmebcekeâ, efokeâ DeJekeâue (DevegØeÙeesie kesâ Devegmeej) 

meefoMe meceekeâueve: jsKeerÙe meceekeâueve, he=‰ meceekeâueve, DeeÙeleve 
meceekeâueve, «eerve keâe ØecesÙe, iee@me [eFJepexvme ØecesÙe, mšeskeâme ØecesÙe 
(DevegØeÙeesie keâer Âef° mes)~ 

eqjceeve meceekeâueve: Demelele heâueveeW keâe meceekeâueve, heefjyeOe heâueve 

keâe efvecve SJeb GÛÛe meceekeâueve, heie heâueve SJeb efÛevn heâueve keâe 
meceekeâueve~ 

efmLeefle efJe%eeve : leerve yeueeW kesâ Devleie&le efkeâmeer efheC[ keâe mevlegueve, 

meceleueerÙe yeue, meceleueerÙe yeue efvekeâeÙe kesâ Devleie&le mevlegueve kesâ 
meeceevÙe ØeefleyevOe, ieg®lJe kesâvõ, keâeceve kesâefšveefj, Ie<e&Ce~ 

ieefle efJe%eeve : ieg®lJe kesâ DeOeerve GOJee&Oej meceleue ceW Øe#eshe keâer ieefle, 
keâeÙe&, meeceLÙe& SJeb Tpee&, efÛekeâves efheC[eW keâe meerOee mebIeª, jsef[Ùeue 
SJeb š^evmeJeie& Jesie leLee lJejCe mheMeeaÙe SJeb DeefYeuecye ieefle leLee 
lJejCe~ 
ef$ekeâesCeefceefle : ef$ekeâesCeefceleerÙe meceerkeâjCe, ef$eYegpe kesâ iegCeOece&, 

Øeefleueesce Je=òeerÙe heâueve, TBÛeeF& Deewj otjer, meefcceße mebKÙeeÙeW, ef[ceeÙeJej 
ØecesÙe Deewj Fmekesâ ØeÙeesie, FkeâeF& kesâ cetue~ 

cegKÙe (efueefKele) hejer#ee nsleg hejer#ee Ùeespevee SJeb hee"Ÿe›eâce 

ØeLece ØeMve he$e meeceevÙe efnvoer 
SJeb efveyebOe 

meceÙe 2 Iebše hetCeeËkeâ- 100 
Debkeâ 

efÉleerÙe ØeMve 
he$e 

Jewkeâequhekeâ 
efJe<eÙe 
(hejchejeiele) 

meceÙe 3 Iebše hetCeeËkeâ- 300 
Debkeâ 

hee"Ÿe›eâce 

ØeLece KeC[  meeceevÙe efnvoer  efveOee&efjle Debkeâ-50 

1. Deheef"le ieÅeebMe keâe meb#esheCe, Gmemes mecyeeqvOele ØeMve, jsKeebefkeâle 
DebMeeW keâer JÙeeKÙee SJeb Gmekeâe GheÙegòeâ Meer<e&keâ~ 

2. DeveskeâeLeea Meyo, efJeueesce Meyo, heÙee&JeeÛeer Meyo, lelmece SJeb 
leoYeJe, #es$eerÙe efJeosMeer (Meyo YeC[ej), Jele&veer, DeLe&yeesOe, Meyo-
™he, mebefOe, meceeme, ef›eâÙeeSb, efnvoer JeCe&ceeuee, efJejece efÛevn, 
Meyo jÛevee, JeekeäÙe jÛevee, DeLe&, cegneJejW SJeb ueeskeâesefòeâÙeeb, Gòej 
ØeosMe keâer cegKÙe yeesefueÙeeb leLee efnvoer Yee<ee kesâ ØeÙeesie ceW nesves 
Jeeueer DeMegefæÙeeB~ 

efÉleerÙe KeC[ efnvoer efveyebOe  efveOee&efjle Debkeâ-50 

Fmekesâ Debleie&le Skeâ KeC[ nesiee~ Fme KeC[ ceW mes Skeâ efveyebOe efueKevee 
nesiee~ Fme efveyebOe keâer DeefOekeâlece efJemleej meercee 1000 Meyo nesieer~ 
efveyebOe nsleg efvecveJeled #es$e neWies– 

1. meeefnlÙe, mebmke=âefle 

2. je„^erÙe efJekeâeme ÙeespeveeSb/ef›eâÙeevJeÙeve 

3. je„^erÙe-Debleje&„^erÙe, meeceefÙekeâ meeceeefpekeâ mecemÙeeÙeW/efveoeve 

4. efJe%eeve leLee heÙee&JejCe 

5. Øeeke=âeflekeâ DeeheoeÙeW SJeb Gvekesâ efveJeejCe 

6. ke=âef<e, GÅeesie SJeb JÙeeheej 

(2) Jewkeâequhekeâ efJe<eÙe (Optional Subject) 

(efÉleerÙekeâ ØeMve he$e) 

hejer#ee Ùeespevee–Jewkeâequhekeâ efJe<eÙeeW kesâ (hejchejeiele) ØeMve he$e keâer 

jÛevee nsleg ØeMve he$eeW kesâ mJe™he SJeb DebkeâeW keâe efJeYeepeve efvecveJele nw– 

1. ØeMveeW keâer kegâue mebKÙee - 20 nesieer~ meYeer ØeMve DeefveJeeÙe& neWies~ 
meYeer ØeMve KeC[eW ceW efJeYeeefpele jnWies~ 

KeC[ De – kesâ Debleie&le ØeMvehe$e ceW 5 ØeMve meeceevÙe GòejerÙe (GòejeW 
keâer Meyo meercee 250) SJeb ØelÙeskeâ ØeMve 25 Debkeâ keâe nesiee~ 

KeC[ ye – kesâ Debleie&le 5 ØeMve ueIegGòejerÙe (GòejeW keâer Meyo meercee 

150) SJeb ØelÙeskeâ ØeMve 15 Debkeâ keâe nesiee~ 
KeC[ me – kesâ Debleie&le 10 ØeMve DeefleueIeg GòejerÙe (GòejeW keâer Meyo 

meercee 50) SJeb ØelÙeskeâ ØeMve 10 Debkeâ keâe nesiee~ 
Jewkeâequhekeâ efJe<eÙe hee"Ÿe›eâce 

Jewkeâequhekeâ efJe<eÙe keâe hee"Ÿe›eâce ØeejeqcYekeâ hejer#ee keâer Yeebefle 
nesiee~ 
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ieefCele 
JÙeeKÙee meefnle nue ØeMve-he$e 

1.  If f(x) ( )14 5
6

6

−+
= ≠ −

−

x
,x , thenf x isequal to

x
 

  Ùeefo 
4 5

6
6

+
= ≠

−

x
, x ,

x
 lees ( )1−f x  keâe ceeve nw– 

 (a) 
5x 6

, x 4
x 4

+
≠ −

+
 (b) 

5x 6
,x 4

x 4

+
≠

−
  

 (c) 
6x 5

,x 4
x 4

+
≠

−
 (d) 

6x 5
, x 4

x 4

+
≠ −

+
 

Ans. (c) : 
6x 5

;x 4
x 4

+
≠

−
 

Let f = A→ B be function defined as  f(x) = 
4x 5

x 6

+
−

; 

x≠6, where, B = {y : y = 
4x 5

x 6

+
−

for some x ∈A}. 

Consider an arbitrary element y of B. By the definition 

of B, y = 
4x 5

x 6

+
−

; x ≠ 6 for some x in the domain A. 

This shows that x = 
6y 5

y 4

+
−

. Define g: B →A by 

g(y)=
6y 5

y 4

+
−

 ; y ≠4. Now , gοf(x) =g(f(x)) = 

g
4x 5

x 6

+ 
 − 

= x and fοg(y) = f(g(y))=f
6y 5

y 4

 +
 − 

= y. 

This shows that gοf = IA and fοg = IB, which implies 
that f is invertible and g is the inverse of f .  
2.  If R be the set of real numbers, which of the 

following is one- one?  
  Ùeefo R JeemleefJekeâ mebKÙeeDeeW keâe mecegÛÛeÙe nes, lees 

efvecveefueefKele heâueveeW ceW mes keâewve Skewâkeâer nw? 
 (a) f : R→ R, f (x) = sin x  
 (b) g : R →R, g (x) = cos x  
 (c) h : R→R, h (x) = e

x 
 (d) f1 : R → R, f1 (x) = a, where 'a' is a constant/ 

   f1 : R → R, f1 (x) = a peneB, a Skeâ efveÙeleebkeâ nw~ 
Ans. (c) : h: R → R, h(x) = e

x
 

(a) f : R→ R, f(x) = sinx is not one-one because sine 

function is periodic with period 2π i.e. sin (2nπ + θ) = 

sin θ ;  ∀θ∈ R. 

(b) g: R → R, g (x)=cosx is not one-one because cosine 

function is periodic with period 2π i.e. cos(2nπ + θ) = 

cos θ ; ∀θ∈ R 

(c) h : R → R , h(x) = e
x
 is one-one because h

'
(x) = 

e
x
>0,  ∀θ∈ R which implies h(x) = e

x 
 is an increasing 

function. 

(d) f1 : R → R, f1(x) = a is not one-one as f1 is constant  

∀ x∈ R  

3.  Let R be a relation on a set A such that R = R
-1

, 
then R is-  

  mecegÛÛeÙe A hej Skeâ mebyebOe R Fme Øekeâej nw, efkeâ R = 

R
-1 lees nw– 

 (a) Reflexive/mJeleguÙe  
 (b) Symmetric/meceefcele  
 (c) Transitive/meb›eâecekeâ 
 (d) None of these/GheÙeg&òeâ ceW mes keâesF& veneR 
Ans. (b) : Symmetric 

Let (a,b)∈R; a,b∈A. Then (b,a)∈R
–1

and because R =R
–1

 
we must have (b,a)∈R. Thus for every (a,b)∈R we must 

have (b,a)∈R for all a, b∈A. 
Hence, R is symmetric.  
4.  Let R be the set of real numbers, if  
  f : R → R is given by f (x) = x

2 
+ 2 and  

  g :R → R is given by g (x) = 
x

x 1−
, then the 

value of (gof) (x) is –   
  ceevee R JeemleefJekeâ mebKÙeeDeeW keâe mecegÛÛeÙe nw, Ùeefo  
  f : R → R, f(x) = x

2 
+ 2  mes efoÙee peeÙes Deewj  

  g :R → R, g(x) = 
x

x 1−
,  mes efoÙee peeÙes, lees (gof)  

  (x)  keâe ceeve nesiee~ 

 (a) 
2

2

x 2

x 1

+

+
 (b) 

( )

2
x 2

x 1

+
−

  

 (c) 
2

2

x 1

x 2

+

+
 (d) 

( )

2

2

x 2

x 1

+

+
/j 

Ans. (a) : 
2

2

x 2

x 1

+
+

 

gof : R→R is defined by  

 g(f(x)) = 
( )

( )
2 2

22

x 2 x 2

x 1x 2 1

+ +
=

++ −
  

5.  A binary operation on a non-empty set G is a 
mapping-  

  efkeâmeer Deefjòeâ mecegÛÛe G hej Skeâ efÉOeejer mebef›eâÙee keâe 
Skeâ ØeefleefÛe$eCe nw- 

 (a) from G to G/ G mes G hej  
 (b) from G × G to G/ G mes G hej  
 (c) from R × G to G/ G mes G hej 
 (d) from R × G to R, 
  where R is the set of real numbers. 

  pene@ R JeemleefJekeâ keâe mecegÛÛeÙe nw~  
Ans. (b) : from G × G to G 
A binary operation * on a non-empty set G is a mapping 

from G × G to G i.e *: G × G → G.  



 

GIC ØeJeòeâe 2021 6 YCT 

6.  Let a relation R be defined on the set of non-

zero rational number Q* by aRb. If
1

a
b

= , then 

this relation R over Q* is  
  ceevee DeMetvÙe heefjcesÙe mebKÙeeDeeW kesâ mecegÛÛe Q* hej Skeâ 

mecyevOe R, aRb Éeje heefjYeeef<ele nw~ 

  Ùeefo 
1

a
b

= ,  leye Q* hej Ùen mebyebOe R – 

 (a) reflexive, but not symmetric and transitive 
  mJeleguÙe nw, efkeâvleg meceefcele Deewj meb›eâecekeâ veneR nw  
 (b) symmetric, but not reflexive and transitive 
  meceefcele nw, efkeâvleg mJeleguÙe Deewj meb›eâecekeâ veneR nw~  
 (c) transitive, but not reflexive and symmetric 
  meb›eâecekeâ nw, efkeâvleg mJeleguÙe Deewj meceefcele veneR nw 
 (d) reflexive and transitive, but not symmetric 
  mJeleguÙe Deewj meb›eâecekeâ nw, efkeâvleg meceefcele veneR nw 
Ans. (b) : symmetric, but not reflexive and transitive 
 Reflexive - For every non-zero rational number a ≠ 1 
we have a ≠ 1/a 
Symmetric - If aRb; a,b∈Q* then we have  
  a = 1/b 
  ⇒ ab =1 
  ⇒ b = 1/a 
  ⇒ bRa ; a, b∈Q* 
Transitive - If aRb and bRc ; a,b,c ∈Q* then we have  
a = 1/b  and b = 1/c which implies  a = c. 
7.  If A is a square matrix of order n, then value of 

adj (adj A) is-/Ùeefo A keâesF& Jeie& DeeJÙetn nw efpemekeâer 
keâesefš n nw, lees adj (adj A) keâe ceeve nw~ 

 (a) |A|
n
 A  

 (b) |A|
n-1

 A  
 (c) |A|

n-2
 A 

 (d) None of these/FveceW mes keâesF& veneR 

Ans. (c) : 
n 2

A A.
−

 

Let A be any given square matrix of order n, A  denote 

the determinant of A then 

 A(adjA) = (adjA)A = A I  

where I is the identity matrix of order n.  
Now, for a square matrix of order n, (adj A) we have  

 adj A (adj (adj A)) =  adjA I 

 ⇒ AadjA(adj(adjA)) = A
n 1

A I
−

; 
n 1

adjA A
−

=  

 ⇒ 
n 1

A .I.(adj(adjA)) A A I
−

=  

 ⇒adj(adjA) = 
n 2

A A
−   

8.  If 3A-2B = 
6 9

6 3

− 
 − 

 and 2A -B = 

8 10

8 2

− 
 − 

then A is-  

  Ùeefo 3A-2B = 
6 9

6 3

− 
 − 

  Deewj 2A -B = 
8 10

8 2

− 
 − 

 

lees A nw~ 

 (a) 
10 11

10 1

− 
 − 

  (b) 
10 11

10 1

− 
 − 

  

 (c) 
10 11

10 1

− 
 
 

 

 (d) None of these/FveceW mes keâesF& veneR 

Ans. (b) : Given  3A–2B = 
6 9

6 3

− 
 − 

––––(i) 

             and 2A–B =  
8 10

8 2

− 
 − 

–––(ii) 

We have   

4A – 2B – 3A + 2B = 
16 20 6 9

16 4 6 3

− −   
−   − −   

 

           or  A = 
10 11

10 1

− 
 − 

  

9.  If a matrix 

5 8 6

3 2 4

1 7 9

 
 
 
  

is expressed as A+B, 

where A is symmetric and B is skew - 
symmetric, then B is equal to -  

  Ùeefo DeeJÙetn 
5 8 6

3 2 4

1 7 9

 
 
 
  

 keâes A+B kesâ ™he ceW JÙeòeâ 

efkeâÙee peeÙes, peneB A meceefcele Deewj B efJe<ece meceefcele nw, 
lees B keâe ceeve nw– 

 (a) 
5 11/ 2 7 / 2

11/ 2 2 11/ 2

7 / 2 11/ 2 9

 
 
 
  

  (b) 
0 5 / 2 5 / 2

5 / 2 0 3/ 2

5 / 2 3 / 2 0

 
 − − 
 − 

  

 (c) 
0 5 / 2 5 / 2

5 / 2 0 3/ 2

5 / 2 3 / 2 0

− − 
 
 
 − 

 (d) 
5 11/ 2 7 / 2

11/ 2 2 11

7 / 2 11 9

 
 
 
  

 

Ans. (b) :  Given P = 

5 8 6

3 2 4

1 7 9

 
 
 
  

 

 Then P
'
 = 

5 3 1

8 2 7

6 4 9

 
 
 
  

 

We know that, square matrix is sum of symmetric and 
skew symmetric matrix   

Then,  A + B = ( ) ( )1 11 1
P P P P

2 2
+ + −  

 B = ( )11
P P

2
−  

 B = 

5 8 6 5 3 1
1

3 2 4 8 2 7
2

1 7 9 6 4 9

    
    −    
        

= 

0 5 5
1

5 0 3
2

5 3 0

 
 − − 
 − 

 

  B = 

0 5/ 2 5 / 2

5 / 2 0 3/ 2

5 / 2 3/ 2 0

 
 − − 
 − 
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10.  What can be said about the solution of the 
following system of linear equations? 

   x + y + 2z = 4 
   2x – y + 3z = 6 
   x – y – z = 1  
  jwefKekeâ meceerkeâjCeeW kesâ efvecveefueefKele efvekeâeÙe kesâ nue kesâ 

yeejs ceW keäÙee keâne pee mekeâlee nw? 
   x + y + 2z = 4 
   2x - y + 3z = 6 
   x – y – z = 1  
 (a) It has a unique non-zero solution 

  Fmekeâe DeefÉleerÙe DeMetvÙe nue nw~  
 (b) It has infinitely many solutions 

  Fmekesâ Devevle nue nw~  
 (c) It has no solution 

  Fmekeâe nue veneR nw 
 (d) None of the above is true 

  GheÙeg&òeâ ceW mes keâesF& veneR Yeer melÙe veneR nw~ 
Ans. (a) : It has a unique non-zero solution. 
Given system can be described in matrix form as 

AX = b i.e 

1 1 2 x 4

2 1 3 y 6

1 1 1 z 1

     
     − =     
     − −     

 

Now A = 

1 1 2

2 1 3

1 1 1

 
 − 
 − − 

is non- singular because det(A) 

= 7≠ 0 and hence invertible and A
–1

 exists 
Then AX = b gives 
or A

–1
(AX) = A

–1
b  (pre multiplying by A

–1
) 

or (A
–1

A)X = A
–1

b 
or IX = A

–1
b 

or X = A
–1

b 
This matrix equation provides unique solution for the 
given system of equations as inverse of a matrix is 
unique.   

11.  The value of the determinant 
3 3 3

1 1 1

x y z

x y z

is  

  meejefCekeâ 
3 3 3

1 1 1

x y z

x y z

 keâe ceeve nw– 

 (a) (x – y) (y – z) (z – x) (x + y + z)  
 (b) (x – y) (y – z) (z – x) (x + y – z)  
 (c) xyz (x + y + z) 
 (d) (xy + yz + zx) (x

2
 + y

2
 + z

2
) 

Ans. (a) : (x–y) (y–z) (z–x)(x+y+z) 

∆ = 
3 3 3

1 1 1

x y z

x y z

 

∆ = 
1 1 2

2 2 33 3 3 3 3

0 0 1
C C C

x-y y-z z
C C C

x y y z z

→ − 
 → − − −

 

∆ = (x-y)(y-z) 
2 2 2 2 3

0 0 1

1 1 z

x y xy y z zy z+ + + +

 

∆ = (x–y)(y–z)(y
2
+ z

2
+zy–x

2
–y

2
–xy) 

∆ = (x–y)(y–z)(z
2
–x

2
+y(z–x)) 

∆ = (x–y)(y–z)(z–x)(x+y+z).  

12.  The value of the determinant 

x y z 1

y z x 1

z x y 1

+

+

+

is-  

  meejefCekeâ 
x y z 1

y z x 1

z x y 1

+

+

+

keâe ceeve nw~ 

 (a) (x + y) (y + z) (z + x) (b) xyz  
 (c) 1 (d) 0 
Ans. (d) : 0 

∆ = 

x y z 1

y z x 1

z x y 1

+

+

+

 

⇒ ∆ = 

x y z z 1

x y z x 1

x y z y 1

+ +

+ +

+ +

(C1→ C1 + C2) 

⇒ ∆ = (x + y + z)

1 z 1

1 x 1

1 y 1

=0 because  C1and C3 are 

identical  
13.  The harmonic mean of the roots of the equation 

ax
2
 + bx + c = 0 is-/ meceerkeâjCe ax

2
 + bx + c = 0 kesâ 

cetueeW keâe njelcekeâ ceeOÙe nw- 

 (a) 
2c

b
−   (b) 

2c

b
 (c) 

c

b
 (d) 

c

b
−  

Ans. (a) : -2c/b 
Let α, β be the roots of ax

2 
+ bx + c = 0 , then  

  α + β = –b/a 
  and αβ= c/a 
∴ Harmonic mean of α and β is  

 
2 2 2c / a 2c

1/ 1/ b / a b

αβ −
= = =

α + β α + β −
 

14.  Find the condition that the roots of the cubic 
equation x

3
 – px

2
 + qx – r = 0 be in a geometric 

progression-  
  Jen Mele& %eele keâerefpeS leeefkeâ ef$eIeeleer meceerkeâjCe x

3
 – 

px
2
 + qx – r = 0 kesâ cetue iegCeesòej ßesCeer ceW neW- 

 (a) p + q – r = 0  (b) q
3
r – p

3
 = 0  

 (c) p
3
r – q

3
 = 0 (d) p – q + r = 0 

Ans. (c) : p
3
r–q

3
 = 0 

Let α,αR, αR
2
, be roots of x

3
–px

2
+qx–r =0. 

Then  α + αR + αR
2
 = p  ... (i)  

          α2
R + α2

R
3
+α2

R
2
 = q  ... (ii) 

   and α3
R

3
 = r   ... (iii) 

Now form (ii) αR (α + αR + αR
2
) = q  

 ⇒ αR(p) = q  
 ⇒ α3

R
3
(p

3
) =q

3 ⇒ p
3
r–q

3
 = 0  
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15.  The roots of the equation log4 (x
2
 –6x + 24) = 2 

are-  
  meceerkeâjCe log4 (x

2
 – 6x + 24) = 2 kesâ cetue nQ- 

 (a) 2, 3 (b) 4, 6  
 (c) 1, 5 (d) 2, 4 
Ans. (d) : 2, 4 
Given log4 (x

2 
– 6x + 24) = 2  

⇒ x
2
 – 6x + 24 = 4

2 

⇒ x
2 
– 6x + 24=16 

⇒ x
2 
– 6x + 8= 0 

⇒ x
2 
– 4x –2x+ 8= 0 

⇒ (x
 
– 4)(x–2) = 0 

⇒ x
 
= 2,4  

16.  The sum of the roots of the equation x
2
 – 4 |x - 

2| – 4x + 8 = 0 is  
  meceerkeâjCe x

2
 – 4 |x - 2| – 4x + 8 = 0 kesâ cetueeW keâe 

Ùeesieheâue nw- 
 (a) 8 (b) 9  
 (c) 6 (d) 4 
Ans. (a) : 8 

Given 
2

x 4 (x 2) 4x 8 0− − − + =  

Case I. If x > 2 then equation becomes 
2x 4(x 2) 4x 8 0− − − + =  

⇒ 2x 4x 8 4x 8 0− + − + =  

⇒ 2x 8x 16 0− + =  

⇒ Sum of roots = 8 
Case II. If x < 2 then equation becomes  

2x 4(x 2) 4x 8 0+ − − + =  

⇒ 2x 4x 8 4x 8 0+ − − + =  
x

2
 = 0 

Sum of roots = 0 

Hence, sum of roots of 
2

x 4 (x 2) 4x 8 0− − − + = is 8  
17.  What is the probability that a leap year, 

selected at random, will have 53 Sundays?  
  ÙeeÂÛÚÙee Ûegves ieÙes efkeâmeer DeefOeJe<e& ceW 53 jefJeJeej nesves 

keâer ØeeefÙekeâlee keäÙee nw? 

 (a) 
3

7
  (b) 

5

7
  

 (c) 
2

7
 (d) 

4

7
 

Ans. (c) : 2/7 
A leap year has 366 days, that consists of 52 weeks and 
2days. A leap year has at least 52 Sundays. 
The remaining 2 days can be any one of the following 
{{Sunday, Monday}, {Monday, Tuesday} 
{Tuesday, Wednesday}, { Wednesday, Thursday} 
{Thursday, Friday}, {Friday, Saturday}  
{Saturday, Sunday}} 

Hence, P(a leap year has 53 Sundays) = 
2

7
  

18.  If a coin is tossed three times, then the 
probability of getting at least one tail is-  

  Ùeefo efkeâmeer efmekeäkesâ keâes leerve yeej GÚeuee peelee nw, lees 
keâce mes keâce Skeâ hegÛÚ Deeves keâer ØeeefÙekeâlee nw- 

 (a) 
1

3
 (b) 

1

8
 (c) 

3

8
 (d) 

7

8
 

Ans. (d) : 7/8 
P( Getting at least one tail in three tosses)  
= 1–P(getting head in all three tosses ) 
= 1–1/2×1/2×1/2=1–1/8=7/8   

19.  If A and B are two events such that P (A) = 
1

3
, 

P (B) = 
1

4
and P (A∪B)= 

1

2
, then the value of P 

(A| B ) is-  
  Ùeefo A SJeb B oes IešveeÙeW Fme Øekeâej nw, efkeâ P (A) = 

1

3
, P (B) = 

1

4
 SJeb P (A∪B)= 

1

2
,  nes, lees P (A| B ) 

keâe ceeve nw~ 

 (a) 
2

3
 (b) 

1

4
 (c) 

1

3
 (d) 

1

2
 

Ans. (c) : 1/3 

We have P(A∩B) = P(A) + P(B) - P(A∪B)  

 
1 1 1

3 4 2
= + −  

 
4 3 6

12

+ −
=  

 
1

12
=  

Now observe that 
1

P(A B) P(A).P(B)
12

∩ = = which 

implies that A and B are independent events and so A 

and B are independent events as well. 
That gives  

P(A B) P(A).P(B) 1
P(A B) P(A)

P(B) P(B) 3

∩
= = = =   

20.  Which function is not discontinuous at x = 0?  
  keâewve mee heâueve x = 0 hej Demelele veneR nw? 
 (a) sin (1/x)  (b) 1/x

2  
 (c) tan

-1
 (1/x) (d) tan x 

Ans. (d) : tan x. 

(i) ( )
x 0

1limsin
x→

 dose not exist  

If xn = 1
2nπ and ( )n

1y
2n

2

=
ππ +

then lim(xn) = 

lim(yn) = 0 

However, sin (1/xn) = 0 for all n∈ N while sin (1/yn) = 

1. Thus, lim sin (1/xn) ≠ lim sin (1/yn) 

So, sin ( )1
x

dose not exist and hence sin ( )1
x

is 

discontinuous at x = 0  

(ii) 2
1

x
 is discontinuous at x = 0 

(iii) tan
–1 ( )1

x
is discontinuous at x = 0 ( similarly 

proceed as in the case of sin ( )1
x

 ) 

(iv) tan x is continuous at x =0 because tan x =
sin x

cos x
 

and sin x and cos x both are continuous at x = 0.  
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21.  
x 0
lim

→
 (1 + x)

1/x
 is equal to -  

  
x 0
lim

→
 (1 + x)

1/x kesâ yejeyej nw- 

 (a) 1/e  (b) e  
 (c) 1 (d) e –1 
Ans. (b) : e 
Let y = (1+x)

1/x
 

Taking logarithm we have 
loge y = 1/x loge(1+x) 
Taking limit on both sides we have 

e
e

x 0 x 0

log (1 x)
limlog y lim

x→ →

+
=  [0/0 form]  

⇒ loge 
x 0
lim

→
y = 

x 0
lim

→

1

1 x

 
 + 

[L' Hospital's Rule]  

∴ 
x 0
lim

→
y = e  

22.  When we expand sin 
4

π
θ + 

 
in powers of θ, 

the coefficient of 
3

3!

θ
 is-  

  peye nce sin 
4

π
θ + 

 
 keâe Øemeej θ keâer IeeleeW ceW keâjles 

nQ, lees 
3

3!

θ
  keâe iegCeebkeâ nw- 

 (a) 
1

2
−   (b) 

1

2
  

 (c) 
1

2
−  (d) 

1

2
 

Ans. (a) : 
1

2

−
 

We have sin sin cos cos sin
4 4 4

π π π + θ = θ + θ 
 

 

           = ( )1
sin cos

2
θ + θ  

           = 

=
3 5 2 4

1
...... 1 ...

3! 5! 2! 4!2

 θ θ θ θ
θ − + + + − + + 

 
  

= 
2 3

1 1 1 1
....

2! 3!2 2 2 2

θ θ
+ θ − −  

So, coefficient of 
3

1
is

3! 2

θ
−   

23.  Writing Lagrange's mean value theorem as  
  f (b)- f(a) = (b - a) f'(c), a < c <b, the value of c, 

if f (x) = x (x - 1), a = 0, 
1

b
2

= is-   

  uew«eevpe kesâ ceOÙe ceeve ØecesÙe keâes  
  f (b)- f (a) = (b - a) f'(c), a < c <b efueKeves hej, c 

  keâe ceeve, Ùeefo f (x) = x (x - 1), a = 0, 
1

b
2

= , nw- 

 (a) 
1

4
 (b) 

1

3
 (c) 

1

5
 (d) 

1

6
 

Ans. (a) : 1/4 

The function f(x) = x(x–1) is continuous in [0,1/2] and 

differentiable in (0,1/2) as its derivative f 
'
(x) = 2x – 1 is 

defined in (0 , 1/2).  

Now, f(1/2) = –1/4 and f(0) = 0.  

Hence, 
f (b) f (a) 1/ 4 0

1/ 2
b a 1/ 2

− − −
= = −

−
 

Now, by Lagrange's Mean Value theorem there is a 

point c ∈ (0,1/2) such that f ' (c) = –1/2 then  

2c–1= –1/2 ⇒ c = 1/4 

24.  If u = f (y/x), them the value of 
u u

x y
x y

∂ ∂
+

∂ ∂
 is –  

  Ùeefo u = f (y/x) nes, lees u u
x y

x y

∂ ∂
+

∂ ∂
 keâe ceeve nw- 

 (a) 0  (b) u  
 (c) 2u (d) x + y 
Ans. (a) : 0  

We have   u = ( )y
f

x
 

∴ 
2

u y y
f ' .

x x x

∂    = −   ∂    
 

and 
u y 1

f '
y x x

∂   =   ∂   
   

Thus x
u u y y y y

y f ' f ' 0
x y x x x x

∂ ∂ −    + = + =   ∂ ∂    
  

25.  The value of 

1/ x
x x

x 0

a b
lim

2→

 +
 
 

is-  

  
1/ x

x x

x 0

a b
lim

2→

 +
 
 

keâe ceeve nw– 

 (a) ab  (b) 
a b

2

+
  

 (c) ab  (d) a + b 

Ans. (c) : ab  

Let y = 

1/ x
x xa b

2

 +
 
 

 

 

Taking logarithm on both sides we have  

loge y = 1/x loge 
x x

a b

2

 +
 
 

 

Taking limit on both sides we have 
x x

e

e
x 0 x 0

a b
log

2
limlog y lim

x→ →

 +
 
 =  [

0

0
 from] 

⇒ loge 
x 0
lim

→
y =

x 0
lim

→ x x

2

a b+
(a

x 
logea + b

x 
logeb) 

∴
x 0
lim

→
y= 

( )1/ 2

elog ab
e

 

⇒
x 0
lim

→
y = ab.   
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26.  If u = x y+ , then the value of 

2 2 2
2 2

2 2
2

u u u
x xy y ,

x yx y

∂ ∂ ∂
+ +

∂ ∂∂ ∂
 is -  

  Ùeefo u = x y+  lees  

  
2 2 2

2 2

2 2
2

u u u
x xy y ,

x yx y

∂ ∂ ∂
+ +

∂ ∂∂ ∂
 keâe ceeve nw~ 

 (a) u/4  (b) 4u (c) 
u

4
−  (d) 

2
u

4
 

Ans. (c) : u
4

−  

Given u = 
y

x y x 1
x

 
+ = + 

 
is a homogeneous 

function of x, y of degree 1
2

. Therefore by Euler's 

theorem on Homogeneous functions we have 

( )
2 2 2

2 2

2 2

u u u u1 1x 2xy y 1 u
2 2 x x y y 4

∂ ∂ ∂ −
+ + = − =

∂ ∂ ∂ ∂
   

27.  The function sin
pθ cos

pθ attains its maximum 
value, when-  

  heâueve sin
pθ cos

p θ Dehevee cenòece ceeve Øeehle keâjlee nw, 
peye- 

 (a) 1tan p / q−θ =   (b) 1tan q / p−θ =   
 (c) ( )1

tan p / q
−θ =  (d) ( )1

tan q / p
−θ =  

Ans. (a) : 1tan p / q−θ =  

Given f(θ) = sin
pθcos

qθ 

Upon differentiating w.r.t. θ, we have  

      f(θ) = psin
p–1θcosθcos

q–1θ+qcos
q–1θ(–sinθ)sin

pθ  

 = sin
p–1θ cos

q–1θ(pcos
2θ–qsin

2θ)  

Now f(θ) = 0= sin
p–1θcos

q–1θ (pcos
2θ–qsin

2θ) gives 

Either θ = 0 , π, 2π, when sin
p–1θ = 0 

        or θ =  π/2, 3π/2, when cos
q–1θ = 0 

        or θ =  tan
–1

p
q ,

 
when pcos

2θ–q 2sin θ = 0 

as critical points of the function f(θ)  

Clearly θ = tan 
–1

p
q  

is the point of maxima.  

28.  The value of 

( )
n 1

n 2 2
r 0

1
lim

n r

−

→∞
= −
∑ is-  

  
( )

n 1

n 2 2
r 0

1
lim

n r

−

→∞
= −
∑  keâe ceeve nw 

 (a) 
4

π
 (b) 

2

π
 (c) π (d) 

3

π
 

Ans. (a) : π/4 
bn 1 n 1 n 1

2 2 2n n n
r 0 r 0 r 0 a

1 1 1 r 1
lim lim lim f f (x)dx

n n nn r r
1

n

− − −

→∞ →∞ →∞
= = =

 = = = 
 −  −  

 

∑ ∑ ∑ ∫  

Now let f(x) = 

( )2

1 1
, dx
nr1

n

=
−

 and thus a=0, b = 1  

Then
n 1

2n
r 0

1 1
lim

nr
1

n

−

→∞
=  −  

 

∑  

=

1
1

1

02
0

1
dx tan (x)

1 x

− =  
−

∫ = tan
–1

(1) – tan
–1

(0)  

= π/4.  
29.  An appropriate substitution for the integral 

1/ 2

1/ 3

1 x
dx

1 x

+

+∫ is-/meceekeâue 
1/ 2

1/ 3

1 x
dx

1 x

+

+∫  kesâ efueS 

GheÙegòeâ ØeeflemLeeheve nw– 
 (a) x = t

2  (b) x = t
3  

 (c) x = t
6 (d) x = t

12 
Ans. (c) : x = t

6
 

Substituting x = t
6
 in the integral me have 

& dx = 6t
5
dt 

1

3 5 82
5

1 2 2

3

1 x 1 t t t
dx .6t dt 6 dt

1 t 1 t
1 x

+ + +
= =

+ +
+

∫ ∫ ∫  

which can be integrated using partial fractions  

30.  The value of the integral 
( )

10
7

10104

x
dx

x 11 x+ −
∫ is-  

  meceekeâue 
( )

10
7

10104

x
dx

x 11 x+ −
∫  keâe ceeve nw- 

 (a) 3  (b) 3
10 (c) 7

10
 – 4

10 (d) 
3

2
 

Ans. (d) : 3/2 

Given   I = 

7 10

10 10

4

x dx

x (11 x)+ −∫  

Then, by 

b b

a a

f (x)dx f (a b x)dx= + −∫ ∫ we have 

 I =  

7 10

10 10

4

(11 x) dx

(11 x) x

−
− +∫  

⇒ 2I = 

7 10 10

10 10

4

x (11 x) dx

x (11 x)

+ −
+ −∫  

 2I = 

7

4

dx∫  

 2I = [ ]7

4
x  

   I = 3/2  
31.  The area of the circle x

2
 + y

2
 = 14x is-  

  Je=òe x2
 + y

2
 = 14x keâe #es$eheâue nw- 

 (a) 208 sq. unit/208 Jeie& FkeâeF&  
 (b) 516 sq. unit/516 Jeie& FkeâeF&  
 (c) 108 sq, unit/108 Jeie& FkeâeF& 
 (d) 154 sq, unit/154 Jeie& FkeâeF& 
Ans. (d) : 154 sq. unit. 
Given equation of circle 
     x

2 
+ y

2
 = 14x  

 or (x–7)
2
 +y

2 
= 49 

So, radius of the circle is 7units. 

Then area of the circle = π(7)
2
 = 154 sq. unit.  
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32.  The value of the integral  

  
( )

( ) ( )
/ 2

0

sin x dx

sin x cos x

π

+
∫ is  

  meceekeâue 
( )

( ) ( )
/ 2

0

sin x dx

sin x cos x

π

+
∫  keâe ceeve nw- 

 (a) π  (b) 
3

4

π
  

 (c) 
2

π
 (d) 

4

π
 

Ans. (a) : π/4 

Given  I = 

/ 2

0

sin xdx

sin x cos x

π

+∫  

Then, by 

b b

0 0

f (x)dx f (a x)dx= −∫ ∫ we have 

  I = 

/ 2

0

sin( / 2 x)dx

sin( / 2 x) cos x( / 2 x)

π π −

π − + π −∫  

 I =

/ 2

0

cos xdx

cosx sin x

π

+∫  

⇒ 2I = 

/ 2

0

sin x cos x dx

sin x cosx

π +

+∫  

 2I = 

/ 2

0

dx

π

∫  

 2I = [ ] / 2

0
x

π
 

 2I = π/2 

   I = π/4  

33.  The value of the integral 
2 2

2 2

d v d u
u v dx

dx dx

 
− 

 
∫ is-  

  meceekeâue 
2 2

2 2

d v d u
u v dx

dx dx

 
− 

 
∫  keâe ceeve nw- 

 (a) 
dv du

dx dx
−   (b) 

dv du
u v

dx dx
+   

 (c) 
dv du

u v
dx dx

−  (d) 
dv du

dx dx
+  

Ans. (c) : 
dv du

u v
dx dx

−  

2 2

2 2

d v d u
u v dx

dx dx

 
− 

 
∫  

⇒ 
2 2

2 2

d v d u
u dx v dx

dx dx
−∫ ∫  

Now on integrating by parts we have  

⇒ 
dv du dv du dv du

u dx v dx
dx dx dx dx dx dx

− − +∫ ∫  

⇒ 
dv du

u v
dx dx

− . 

34.  The value of the integral  

  
( )

1

3 / 4

1 1 11/ 4

sin x
2 dx

2cos x 3sin x sin 1 x

−

− − −

π
+

+ + −∫ is-  

  mekeâekeâue 
( )

1

3 / 4

1 1 11/ 4

sin x
2 dx

2cos x 3sin x sin 1 x

−

− − −

π
+

+ + −∫  

keâe ceeve nw- 

 (a) 
1

4
  (b) 

1

8
  

 (c) 
3

4
 (d) 1 

Ans. (a) : 1/4 
1

3/ 4

1 1 11/ 4

/ 2 sin (x) dx
I

2cos x 3sin x sin (1 x)

−

− − −

π +
=

+ + −∫  

 
1

3/ 4

1 11/ 4

/ 2 sin (x)dx
I

sin (x) sin (1 x)

−

− −

π +
=

π + + −∫
1 1( sin cos x / 2)− −+ = π∵  

Then by 
b b

a a
[ f (x)dx f (a b x)dx]= + −∫ ∫ we have  

1
3/ 4

1 11/ 4

/ 2 sin (1 x)dx
I

sin (1 x) sin (x)

−

− −

π + −
=

π + − +∫   

⇒ 
1 1

3/ 4

1 11/ 4

sin (x) sin (1 x)dx
2I

sin (x) sin (1 x)

− −

− −

π + + −
=

π + + −∫  

3/ 4

1/ 4
2I dx= ∫  

3/ 4

1/ 4
2I [x]=  

I 1/ 4=   
35.  The order and degree of the differential 

equation- 

( ) ( )
P q

m m 1

m m 1

d y d y
f x, y x, y ....... 0

dx dx

−

−

   
+ φ + =   

   
 are 

respectively-  
  DeJekeâue meceerkeâjCe- 

  ( ) ( )
P q

m m 1

m m 1

d y d y
f x, y x, y ....... 0

dx dx

−

−

   
+ φ + =   

   
 keâer 

  keâesefš Deewj Ieele ›eâceMe: nQ- 
 (a) p and m/ p Deewj m 
 (b) m and p/ m Deewj p 
 (c) p and q/ p Deewj q 
 (d) q and p/ q Deewj p 
Ans. (b) : m and P  

Given differential equation has order m and degree P. 

Order of differential equation is the order of highest 

order derivative. 

Degree of differential equation is the degree of highest 

order derivative.  
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36.  The general solution of differential equation 

x y 2 ydy
e x e

dx

− −= +  is  

  DeJekeâue meceerkeâjCe x y 2 ydy
e x e

dx

− −= +  keâe JÙeehekeâ 

nue nw- 

 (a) 
3

y x x
e e c

3
= + +  (b) 

3
y x x

e e
3

= +   

 (c) 
3

x 3y x e c= + +  (d) 
3

x y y
e e c

3
= + +  

Ans. (a) : e
y
 = e

x
 + x

3
/3 + c 

Given 
x -y 2 -ydy

 = e .e  + x e
dx

 

        
dy

dx
= e

–y 
(e

x
 + x

2
) 

On separating the variables and integrating we have 

 
y x 2

e dy (e x )dx= +∫ ∫  

3
y x x

e e c
3

= = + +   

37.  An integrating factor of the differential 

equation 
dy

y tan x 2sin x is
dx

= − −   

  DeJekeâue meceerkeâjCe f
�
keâe keâ meceekeâueve iegCeveKeC[ nw- 

 (a) sec x (b) cos x  
 (c) sin x (d) tan x 
Ans. (a) : cosx 
Given differential equation can be written as  

 
dy

y tan x 2sin x
dx

− = −  

∴      An integrating factor (IF) =
( ) 1

e
tan xdx log secx

e e
−−∫ =  

            =
1

xsec
 = cosx   

38.  The solution of the differential equation 

3dy y
x

dx x
− =  is-  

  DeJekeâue meceerkeâjCe 3dy y
x

dx x
− =  keâe nue nw- 

 (a) 3y = x (x
3
 + c) (b) y = x (x

3
 + c)  

 (c) y
2
 = x (x

3
 + c) (d) y = x

2
 (x

3
 + c) 

Ans. (a) : 3y = x(x
3
 + c) 

Given 
3dy y

x
dx x

− =  

Where P
 
= –1/x, q = x

3
   

1
dx

log xx
1

I.F e e
x

−
−∫= = =  

y.I.F = q.I.Fdx∫  

y. 
1

x
 = 

3 1
x dx

x
×∫  

y

x
 = 

3x
c

3
+  

3y = x(x
3
 + c) 

is the required solution 

39.  The equation xy = 1 represents-  
  meceerkeâjCe xy = 1 efve™efhele keâjlee nw- 
 (a) a pair of straight lines/Skeâ meerOeer jsKee - Ùegice  
 (b) a parabola/Skeâ hejJeueÙe  
 (c) an ellipse/Skeâ oerIe&Je=òe  
 (d) a hyperbola/Skeâ DeeflehejJeueÙe 
Ans. (d) : A hyperbola  
On comparing xy =1 with  
 ax

2 
+ 2hxy + by

2 
+ 2gx + 2fy + c = 0  

We have  a = 0, h = 1/2,b = 0, g = f = 0,c = –1 
Then   ∆ = abc + 2fgh – af

2 
– bg

2 
– ch

2
 = 1/4 ≠ 0 and 

           h
2 
> ab  

Therefore xy = 1 represents a hyperbola.  
40.  The equation of the circle described on the line 

joining the points (-1, -2) and (1, 3) as diameter 
is-  

  efyevogDeeW (-1, -2) Deewj (1, 3) keâes efceueeves Jeeueer jsKee 
keâes JÙeeme ceevekeâj KeeRÛes ieÙes Je=òe keâe meceerkeâjCe nw- 

 (a) x
2
 + y

2
 – y – 7 = 0   

 (b) x
2
 + y

2
 = 7   

 (c) x
2
 + y

2
 – y – 6 = 0 

 (d) x
2
 + y

2
 – x – 7 = 0 

Ans. (a) : x
2 
+ y

2 
– y – 7 = 0 

Equation of circle 
 (x+1) (x–1)+(y+2) (y–3) = 0 
⇒  x

2
–1+ y

2
– y – 6 = 0 

⇒   x
2 
+ y

2 
– y – 7 = 0  

41.  How many normals can be drawn from a given 
point to a given parabola?   

  Skeâ efoS ieS efyevog mes efkeâmeer efoS ieS hejJeueÙe hej 
efkeâleves DeefYeuecye KeeRÛes pee mekeâles nQ? 

 (a) 2 (b) 3  
 (c) 4 (d) 6 
Ans. (b) : 3  
Equation of normal to the parabola 
 y= mx – 2am – am

3 

Which is cubic in m. Thus 3 normal can be drawn to a 
parabola from a given point  
42.  What is the equation of the chord of the circle 

x
2
 + y

2  = 49, whose and mid – point is (-4, 5)? 
  Je=òe x

2
 + y

2 = 49 keâer Gme peerJee keâe meceerkeâjCe keäÙee 
nw, efpemekeâe ceOÙe-efyevog (-4, 5) nw? 

 (a) 4x – 5y – 41 = 0 (b) 4x +5y + 41 = 0  
 (c) 4x – 5y + 41 = 0 (d) 5x – 4y + 41 = 0 
Ans. (c) : 4x – 5y + 41 = 0 
Given circle x

2 
+ y

2
 = 49 has the centre O (0,0). Slope of 

the line joining center of the circle and mid-point (-4, 5) 
of the chord which is perpendicular to the chord is given 
by  
 m = –5/4 
Thus , slope of the chord mc = 4/5 
∴ Equation of chord passing through (–4, 5) and slope 
4/5 is  
 4x – 5y + 41 =0  

43.  The value of ( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆi. j k j k i k. i j× + × + ×  is-  

  ( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆi. j k j k i k. i j× + × + × keâe ceeve nw- 
 (a) 0  (b) 1  
 (c) 2 (d) 3 
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Ans. (d) : 3 

( ) ( ) ( )ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆi. j k j k i k. i j× + × + ×  

⇒ ɵ ɵi.i j.j k.k+ +ɵ ɵ ɵ ɵ  

⇒ 1+1+1 = 3  
44.  The unit normal to the surface x

2
 + 4y

2
 – 3z

2
 – 2 

= 0 at the point (1, 1, 1) is 
  melen x

2
 + 4y

2
 – 3z

2
 – 2 = 0 kesâ efyevog (1, 1, 1) hej 

FkeâeF& DeefYeuecye nw- 

 (a) ( )1 ˆ ˆ ˆi 4 j 3k
26

+ −   (b) ˆ ˆ ˆi 4 j 3k+ −   

 (c) ( )1 ˆ ˆ ˆi j k
3

+ +  (d) ( )1 ˆ ˆi 3j k
11

− −  

Ans. (a) : ɵ( )ˆ ˆ1 i 4j 3k
26

+ −  

Given 2 2 2f (x, y,z) x 4y 3z 2 0= + − − =  

A vector normal to a surface f(x, y, z) = 0 at point (x, y, 
z) is the gradient of f(x, y, z) at (x, y, z) 

∴ Unit normal = 
2 2 2

ˆ ˆ ˆgrad f f 2xi 8yj 6zk

grad f f 4x 64y 36z

∆ + −
= =

∆ + +
 

At (1,1,1),  
ˆ ˆ ˆ ˆ ˆ ˆf 2i 8j 6k 2(i 4j 3k)

f 4 64 36 104

∆ + − + +
= =

∆ + +
 

  =  ( )1 ˆ ˆ ˆi 4 j 3k
26

+ −    

45.  If ˆ ˆ ˆr xi yj zk= + +
�

and r | r |=
� �

 then the value of 

curl ( )n
r r
�

, is- 

  Ùeefo ˆ ˆ ˆr xi yj zk= + +
�

 Deewj r | r |=
� �

 nes, lees curl 

( )n
r r
�

 keâe ceeve nw- 

 (a) 0
�
  (b) n r

n-2
 r
�

   
 (c) n r

n-1
 r
�
 (d) (n + 3) r

n
r
�
 

Ans. (a) : 0  

Given ɵr xi y j zk= + +
�

ɵ ɵ and 2 2 2r r x y z= = + +
�

 

Now 
2 2 2

r 1 2x x

x 2 rx y z

∂
= =

∂ + +
 

Similarly 
r y r z

and
y r z r

∂ ∂
= =

∂ ∂
 

And r
n

r
�

ɵn n nr xi r y j r zk= + +ɵ ɵ   

curl(r
n
. r
�

) = 

ɵ

n n n

i j k

/ x / x / x

r x r y r z

∂ ∂ ∂ ∂ ∂ ∂

ɵ ɵ

 

= ɵn n n n
i r z r y j r z r x k

y z x z

 ∂ ∂ ∂ ∂ − − − +   ∂ ∂ ∂ ∂  
ɵ ɵ  

    n n
r y r x

x y

 ∂ ∂
− ∂ ∂ 

 

= 
n 1 n 1 n 1 n 1r r r r

i znr ynr j znr xnr
y z x z

− − − − ∂ ∂ ∂ ∂ − − −   ∂ ∂ ∂ ∂  
ɵ ɵ  

    ɵ n 1 n 1r r
k ynr xnr

x y

− − ∂ ∂
+ − ∂ ∂ 

 

Now putting 
r x r y r z

; and
x r y r z r

∂ ∂ ∂
= = =

∂ ∂ ∂
 in above gives  

curl ( ) ( ) ( )n n 2 n 2 n 2 n 2r r i yznr yznr j xznr xznr− − − −= − − −
�

ɵ ɵ  

          + ɵ ( )n 2 n 2
k xynr xynr

− −−   

46.  If r
�

 = (a sin t) ( ) ( ) ( )= + + θ
� ˆ ˆ ˆr asin t i acos t j at tan k  

  then the value of 
2

2
×

� �
dr d r

dt dt
is-  

  Ùeefo r
�

 = (a sin t) ( ) ( ) ( )= + + θ
� ˆ ˆ ˆr asin t i acos t j at tan k   

  nes, lees 
2

2
×

� �
dr d r

dt dt
 keâe ceeve nw- 

 (a) a
2
 cos θ (b) a

2
 sin θ  

 (c) a
2
 tan θ (d) a

2
 sec θ 

Ans. (d) : a
2
sec θ  

r
�

 = ˆ ˆ ˆ(a sin t)i (a cos t) j (at tan )k+ + θ  

dr ˆ ˆ ˆ(a cos t)i ( a sin t) j (a tan )k
dt

= + − + θ
�

 

2

2

d r ˆ ˆ ˆ( a sin t)i ( a cos t) j 0k
dt

= − + − +
�

 

∴ 
2

ˆ ˆ ˆi j k
dr d r

a cos t a sin t a tan
dt dt

a sin t a cos t 0

× = − θ

− −

� �

 

       

= ( ) ( ) ( )2 2 2 2 2 2ˆ ˆ ˆi a cos t tan j a sin t tan k a cos t a sin tθ − θ + − −  

= ( ) ( ) ( )2 2 2ˆ ˆ ˆi a cos t tan j a sin t tan k aθ − θ + −  

∴
2

4 2 2 4 2 2 4dr d r
a cos tan a sin t tan a

dt dt
× = θ θ + θ +

� �

 

         = 
4 2 4

a tan aθ +  

         = 
4 2

a sec θ  

         = a
2
secθ.   

47.  A line lying in the yz - plane is inclined at an 

angle α with z - axis. Its direction cosines are-  
  yz - meceleue ceW efmLele keâesF& jsKee z- De#e kesâ meeLe α 

keâesCe Devleefjle keâjleer nw~ Fmekeâer efokeâd-keâespÙeeÙeW nw- 
 (a) 0, sin α cos α  
 (b) 0 cos α, sin α  
 (c) sin α, cos α, 0 
 (d) cos α, sin α,0  
Ans. (a) : (0, sinα, cosα) 

If the line is in yz- plane making an angle α with the z-
axis then its direction cosines are given by 

 (cos(π/2)), cosα, cos(π/2 – α) 

 or (0, cosα, sinα)  
48.  The equation of the right circular cone, whose 

vertex is the origin, the axis is the z axis and 

semi- vertical angle is α, is-  
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  uecye Je=òeerÙe Mebkegâ keâe meceerkeâjCe, efpemekeâe Meer<e& 
cetueefyevot, De#e -z De#e leLee Deæ&Meer<e& keâesCe α nes, 
nesiee- 

 (a) x
2
 + y

2
 = z

2
 sin

2α  
 (b) x

2
 + y

2
 = z

2
 cos

2α  
 (c) x

2
 + y

2
 = z

2
 tan

2
 α 

 (d) x
2
 + y

2
 = z

2
 cot

2
 α 

Ans. (c) : x
2 
+ y

2
 = z

2
 tan

2α 
Equation of the right circular cone with its vertex at 
(α,β, γ) , its axis the line  

 
x y z

l m n

− α − β − γ
= =  

and semi-vertical angle θ is  

( ) ( ) ( )l x m y n z− α + − β + − γ    

= ( ) ( ) ( ) ( )2 2 22 2 2 2
l m n x y z cos + + − α + −β + − γ θ   

Now if vertex be at the origin axis be the z-axis and 
semi-vertical angle is α. 

Then we have α = 0, β = 0, γ = 0 and l = 0, m = 0, n = 1 

which gives   z
2
 = (x

2
+y

2
+z

2
) cos

2α  

 ⇒ x
2 
+ y

2 
= z

2
tan

2α  
49.  The distance between the planes 2x y z 1+ + =  

and 3x 6y 3z 2+ + =  is- 

  meceleueeW 2x y z 1+ + =  Deewj 3x 6y 3z 2+ + =  kesâ 
yeerÛe keâer otjer nw- 

 (a) 
4

3 3
  (b) 

1

3 6
 

 (c) 
2

3 6
 (d) 

5

2 6
 

Ans. (*) : Given planes 2x+y+z=1 and 3x+6y+3z = 2 

are not parallel because 
2 1 1

3 6 3
≠ ≠ . 

Hence, distance between given planes is 0. So, plane 

will be intersect.  
50.  The shortest distance between the lines 

x 1 y 2 z 3

2 3 4

− − −
= = and 

x 2 y 3 z 4

3 4 5

− − −
= = is  

  jsKeeDeeW 
x 1 y 2 z 3

2 3 4

− − −
= =  Deewj 

  
x 2 y 3 z 4

3 4 5

− − −
= =  kesâ yeerÛe keâer vÙetvelece otjer nw- 

 (a) 0  (b) 
1

6
  

 (c) 
2

6
 (d) 

5

6
 

Ans. (a) : 0 
The shortest distance between the lines is  

 d=

( ) ( ) ( )2 2 2

1 1 1

2 3 4

3 4 5
0

15 16 12 10 8 9
=

− + − −
  

51.  The line 
x 2 y 3 z 5

3 4 5

− − +
= = meets the plane x 

+ 3y – 5x + 4 = 0 at the point-  

  jsKee 
x 2 y 3 z 5

3 4 5

− − +
= =  meceleue x + 3y – 5x + 4 

= 0 mes efceueleer nw- 
 (a) (–1, –1, 0)  (b) (1, 1, 0)  
 (c) (1, 0, 1) (d) (0, –1, –1) 
Ans. (a) : (–1, –1,0) 
The line x = 3t+2, y = 4t + 3, z = –5t–5 intersects the 
plane x+3y–5z+4 = 0 for t given by  
 (3t+2)+3(4t+3)–5(–5t–5) +4 = 0 
⇒ 40t + 40 = 0 ⇒ t = –1 
Which gives x = –3+2 = –1 , y = –4+3 = –1 and z = 5 –
5 = 0 and hence the point of intersection is (–1, –1,0) 

52.  The radius of the circle x
2
 + y

2
 + z

2
 – 8x + 4y + 

8z – 45 = 0, x – 2y + 2z = 3 is-  
  Je=òe x2

 + y
2
 + z

2
 – 8x + 4y + 8z – 45 = 0, x – 2y + 

2z = 3 keâer ef$epÙee nw- 
 (a) 4  (b) 5   
 (c) 4 5  (d) 2 5  
Ans. (c) : 4 5  

  
Given sphere (x – 4)

2 
+ (y + 2)

2 
+ (z + 4)

2
 = 81 has 

centre (4,–2,–4) and radius is 9. 
Now the perpendicular distance of the plane x-2y + 2z = 
3 from the center (4,–2,–4) is. 

 d = 
4 4 8 3

1 4 4

+ − −

+ +
 = 1 

∴ Radius of the circle in the intersection of plane and 
sphere is given by  

  r = 
2 2

9 1 80 4 5.− = =      
53.  The general equation of the cone of second 

degree which passes through the coordinate 
axes is-/efveoxMeebkeâ De#eeW mes iegpejves Jeeues efÉIeele Mebkegâ 
keâe JÙeehekeâ meceerkeâjCe nw- 

 (a) ax
2
 + by

2
 + cz2 = 0  

 (b) fx gy hz 0+ + =   
 (c) ax

2
 + by

2
 + cz

2
 + 2fyz + 2gzx 

 (d) fyz + gzx + hxy = 0 
 Ans. (d) : fyz + gzx + hxy = 0 
The general equation of a cone with its vertex at the 
origin is 
ax

2
 + by

2
 + cz

2
 + 2fyz + 2gzx + 2hxy = 0 

Since X-axis is a generator, its direction cosines 1, 0, 0 
satisfy the general equation  
This gives a = 0. Similary b = c = 0  
Then the general equation to a cone which passes 
through the three axes is 
fyz + gzx + hxy = 0 
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54.  Let R
+
 be the multiplicative group of positive 

real numbers and R be the additive group of 

real numbers, then the mapping f : R
+
 → R 

given by f(x) = logx ∀ x∈R
+
 is-  

  ceevee R
+ Oeveelcekeâ JeemleefJekeâ mebKÙeeDeeW keâe iegCevelcekeâ 

mecetn Deewj R JeemleefJekeâ mebKÙeeDeeW keâe Ùeesieelcekeâ mecetn 
nw~ leye f(x) = logx ∀ x ∈ R

+ Éeje efoÙee ieÙee 
ØeefleefÛe$eCe f : R+

 → R – 
 (a) One - one and onto, but not homomorphism 

  Skewâkeâ SJeb DeeÛÚeokeâ nw, efkeâvleg meceekeâeefjlee veneR  
 (b) One-one and homomorhism, but not onto 

  Skewâkeâ SJeb meceekeâeefjlee nw, efkeâvleg DeeÛÚeokeâ veneR  
 (c) Onto and homomorphism, but not one-one 

  DeeÛÚeokeâ SJeb meceekeâeefjlee nw, efkeâvleg Skewâkeâ veneR 
 (d) One-one, onto and homomorphism 

  Skewâkeâ, DeeÛÚeokeâ SJeb meceekeâeefjlee nw 
Ans. (d) : one-one, onto and homomorphism. 

Given f : (R ,.) (R, )+ → + defined by  

                               f(x) = log x, ∀x∈(R
+
,.)  

Let  log x1 = log x2; x1, x2∈(R
+
,.)  

⇒ 1

2

x
log 0

x

 
= 

 
 

⇒ 1

2

x
1

x
=  

⇒ x1 = x2 

Hence f is one - one. 

Now let y ∈ (R, +) then there exists 
yx e (R ,.) (0, )+= ∈ = ∞ such that log x = log (e

y
) = y. 

Hence f is onto. 

Let
1 2

x ,x (R ,.)+∈ , then 

1 2 1 2
log(x .x ) log x log x ;= +   

1 2
 x , x (R ,.)+∀ ∈  

⇒ f(x1. x2) = f(x1) + f(x2) 
Hence f is homomorphism. 
55.  The relation of isomorphism in the set of all 

groups is-  
  meYeer mecetneW kesâ mecegÛÛeÙe ceW mece™helee keâe mecyevOe- 
 (a) Symmetric and transitive, but not reflexive  

  meceefcele SJeb meb›eâecekeâ nw, efkeâvleg mJeleguÙe veneR  
 (b) Reflexive and transitive, but not symmetric  

  mJeleguÙe SJeb meb›eâecekeâ nw, efkeâvleg meceefcele venerb~   
 (c) Reflexive and symmetric, but not transitive 

  mJeleguÙe SJeb meceefcele nw, efkeâvleg meb›eâecekeâ veneR 
 (d) Reflexive, symmetric and transitive 

  meb›eâecekeâ, meceefcele SJeb meb›eâecekeâ nw 
Ans. (d) : Reflexive, symmetric and transitive  
Two group G and G' are said to be isomorphic if there 

exists an isomorphism φ from G to G' 

Reflexive : There exists an isomorphism φ : G→G from 
a group G to itself. Such an isomorphism is called an 
automorphism. Hence the relation of isomorphism in 
the set of all groups is reflexive. The identify map is an 
automorphism. 

Symmetric : If φ: G→G' is an isomorphism, the inverse 

map φ–1
: G'→G is also an isomorphism. 

Proof: The inverse of a bijective map is bijective. Since 

φ is a homomorphism then ∀ x,y∈G,  
φ(φ–1

(x). φ–1
(y)) = φ (φ–1

(x)). φ (φ–1
(y)) = xy = φ(φ–

1
(xy))  

Transitive: If φ : G → G' is an isomorphism and ψ: 
G'→G " is an isomorphism then ψοφ: G → G´is also an 
isomorphism.  
56.  In the group {a, a

2
, a

3
, a

4
, a

5
, a

6
 = e} the order of 

a
5
 is-  

  mecetn {a, a
2
, a

3
, a

4
, a

5
, a

6
 = e} ceW a5 keâer keâesefš nw- 

 (a) 5 (b) 6  
 (c) 2 (d) 3 
Ans. (b) : 6  
In a finite group (G,ο) of order n, let a∈G and O(a) = n . 

Then O(a
r
) = 

( )
n

n, r
; (n,r): gcd of n and r.  

 gcd (6, 5) = 1  

∴ O(a
5
) = 

( )
6

6,5
= 

6

1
= 6  

57.  The number of generators of a cyclic group of 
order 8 is-  

  keâesefš 8 kesâ Ûe›eâerÙe mecetn kesâ pevekeâeW keâer mebKÙee nw- 
 (a) 2 (b) 3  
 (c) 4 (d) 6 
Ans. (c) : 4 
Number of generators of a cyclic group of order 8 = 
number of positive integers smaller than 8 and relative 
prime to 8 = n({1,3,5,7}) = 4  
58.  For the multiplicative group of residue classes 

( ){1, 2, 3, 4, 5, 6, mod 7 } , generating element is-  
  DeJeefMe° JeieeX kesâ iegCeveelcekeâ mecetn 

( ){1, 2, 3, 4, 5, 6, mod 7 }  kesâ efueS, Skeâ pevekeâ 
DeJeÙeJe nw- 

 (a) 2  (b) 3   (c) 4  (d) 6  
Ans. (b) : 3  

{ }1 1=  

{ }2 1, 2, 4 4= =  

{ }3 1, 2, 3, 4,5, 6 5= =  

Hence 3 is a generator of the group described.  
59.  The alternating group A3 on 3 symbols 1,2,3 is-  
  3 ØeleerkeâeW 1, 2, 3 hej ØelÙeeJeleea mecetn A3 nw- 
 (a) {I, (1 2)}  (b) {I, (1 3)}  
 (c) {I, (2 3)} (d) {I, (1 2 3), (1 3 2)} 
Ans. (d) : { I , (123),(132)} 
Let S3 denote the symmetric group of 3 symbols {1, 2, 3} 
Then  S3

 
= { I,(12), (23), (31),(123),(132)}  

Definition: A permutation that can be expressed as 
product of even number of 2-cycles is called an even 
permutation.  
The set of even permutations in Sn forms a subgroup of 
Sn, denoted by An and is called the alternating group of 
degree n.  
Now, (123) = (13) (12) ∈ An 

(132) = (12) (13) ∈ An 
∴ An = { I, (123), (132)}.  
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60.  Let Z be the additive group of integers and E 
the additive subgroup of even integers with 
zero, then the number of distinct cosets of E in 
Z is-  

  ceevee Z hetCeeËkeâeW keâes Ùeesieelcekeâ mecetn Deewj E MetvÙe 
meefnle mece hetCeeËkeâeW keâe Ùeesieelcekeâ Ghemecetn nw, leye Z ceW 
E kesâ efYeVe-efYeVe keâesmecegÛÛeÙeeW keâer mebKÙee nw- 

 (a) 2  (b) 3  
 (c) 1 (d)  ∞ 
Ans. (a) : 2 
There are two distinct cosets of the additive subgroup of 
even integers (2Z, +) of group of integers (Z, +) 
described by  
 0+2Z = {2x ; x∈ Z} = 2Z 

 1+ 2Z = {2x+1 ; x∈ Z} 
namely the set of even numbers and the set of odd 
numbers respectively.  
61.  The rank and nullity of the linear 

transformation T: R
2
 → R

3
 defined by– T (a, b) 

= (a – b, b – a, –a) are respectively– 
  T (a, b) = (a – b, b – a, –a) ôeje heefjYeeef<ele jwefKekeâ 

™heevlejCe T: R
2
 → R

3 keâer keâesefš Deewj MetvÙelee 
›eâceMe: nQ- 

 (a) 1, 1 (b) 2, 0 
 (c) 0, 2 (d) 2, 1 
Ans. (b) : 2, 0 
Clearly null space of T, N(T) = {(0,0)} 
So, nullity (T) = dim ({0,0}) = 0 

∴By Rank-Nullity Theorem we have 
dim (R

2
) = nullity (T) + rank (T) 

⇒ 2 = 0 + rank (T) 

⇒ rank (T) = 2   
62.  If W1 and W2 are subspaces of a finite 

dimensional vector space V, then dim W1 + dim 
W2 is equal to-  

  Ùeefo W1 leLee W2 efkeâmeer heefjefcele efJeceerÙe meefoMe meceef° 
V keâer oes Ghemeefce°ÙeeB neW, lees dim W1 + dim W2 
yejeyej nesiee- 

 (a) dim (W1 + W2)  
 (b) dim (W1 ∩ W2)  
 (c) dim (W1 + W2)- dim (W1∩W2) 
 (d) dim (W1 + W2)+ dim (W1∩W2) 
Ans. (d) : dimW1 + dimW2 = dim(W1+W2) + 

dim(W1∩W2) 
Theorm - If W1,W2 are subspaces of a vector space V, 
then  

dim(W1+W2) = dim W1+dimW2–dim(W1∩W2) 

Let S = {u1,u2......ur}be a basis for W1∩W2. Because 

W1∩W2 is subspace of W1 and W2 and hence S can be 
extended to a basic for W1 and W2 

Let B1 = { u1, u 2,..... u r, v1,v2..... vs}  
and B2={ u1,u2,.....ur, w1, w2..... wt} be bases for W1 and 
W2 respectively . 
Claim: Let B = { u1,u2,.....ur, v1,v2..... vs, w1, w2.....wt}  
B is a basis for w1 + w2 

Proof - First we show that B is linearly independent.  

Let 
r s t

i i j j K K

i 1 j 1 K 1

a u b v c w 0
= = =

+ + =∑ ∑ ∑  for scalars ai, bj, ck   

   1≤ i ≤ r 

  1≤ j ≤ s 

  1≤ k ≤ t 

Then
r s t

i i j j K K

i 1 j 1 K 1

a u b v c w
= = =

+ = −∑ ∑ ∑ ; which shows that 

element on both the sides are in W1∩W2  

Thus 
t r

K K i i

t 1 i 1

c w d u
= =

− =∑ ∑ so 
r t

i i k k

i 1 k 1

d u c w 0
= =

+ =∑ ∑  

which implies di = 0 and ck= 0 for 1≤ i ≤ r, 1≤ k ≤ t 
since B2 is linearly independent.  

Therefore 
r s

i i j j

i 1 j 1

a u b v 0
= =

+ =∑ ∑  which implies ai=0, 

bj=0, for ai, bj ; 
1 i r

1 j s

≤ ≤

≤ ≤
since B1 is linearly independent. 

Thus , B is linearly independent . 

Now Let w ∈ W1+ W2. Then w = w1+ w2 for some 

wi∈Wi for i = 1,2. 

Then w1 = 
r s

i i j j

i 1 j 1

p u q v
= =

+∑ ∑ and w2 = 
r t

i i k k

i 1 k 1

g u h w
= =

+∑ ∑  

for scalars pi, qj, gi, hk  

Now w = ( )
r s t

i i i j j k k

i 1 j 1 k 1

p g u q v h w
= = =

+ + +∑ ∑ ∑  

Thus w is in span (B) 
Showing that B = { u1,u2,.....ur,v1,v2,....vs,w1,w2,...wt} 
is for W1+W2  

Which implies that  
 dim(W1+W2) = r + s + t  = dim W1 + dim W2 – dim 

(W1∩ W2) 

⇒ dimW1+dimW2 = dim(W1+W2)+dim (W1∩W2)  
63.  Let V and W be two vector spaces over a field 

F. If T: V → W is a linear transformation such 
that dim V = 5 and nullity (T) = 2, then rank 
(T) is -  

  ceevee V Deewj W efkeâmeer #es$e F hej oes meceef°ÙeeB nQ~ Ùeefo 
jwefKekeâ ™heevlejCe T : V → W  Fme Øekeâej nw efkeâ dim 

V = 5 Deewj MetvÙelee (T) = 2 nes, lees keâesefš (T) nw~ 
 (a) 0 (b) 2 (c) 3 (d) 1 
Ans. (c) : 3  
 Rank-Nullity Theorem for a linear 

transformation T: V→W states that  
 dim V = nullity (T) + rank (T) 
where, V is finite dimensional vector space. 
So, rank (T) = dim V-nullity (T) 
        = 5–2 
        = 3  
64.  Then n

th
 roots of unity can be arranged as-  

  FkeâeF& kesâ nJesb cetueeW keâes JÙeJeefmLele efkeâÙee pee mekeâlee nw- 
 (a) an arithmetic progression/Skeâ meceevlej ßesCeer ceW  
 (b) a geometric procession /Skeâ iegCeesòej ßesCeer ceW 
 (c) a harmonic progression/Skeâ njelcekeâ ßesCeer ceW 
 (d) an arithmetico - geometric progression 

  Skeâ meceevlejerÙe-iegCeesòej jsCeer ceW 


