29

LINEAR ALGEBRA

-(sKem[e) v # gV [9AT PITYL« [9AJT PUODAS « [IAT ISIL] «

@ deN puny oy adery,

mqOg+0v =2(d+Vv)puedv+av =(0+49)v2(av)=(049)v

1=/

‘osty “a's= o] “PUPy]= 5 = gy uayy <Yl =g pue v]=V I
u V.V = 10} V[=VY }9AUOD UBD 9M ‘SUOI{RULIOJSURT} ATEJUSWI[D Ag

* V,d=,(dV) Uay} I9pI0 ures 3y} JO SAOLLL S[qHISAUL 3I. g pUe V J]

wxul "y xujewr arenbs uaA18 e jo asroaur ay) Surpury Jo ssadoxd auo st sny [,

x o < uogedydumn
" [eq] = s +1) = av uayy’ E =g "' =vIle

9 ¢ 9 ¢
- . MA - \ 7 1 [sawodaq v Ty« e uayy| 4 ¢ |=v 1 :odurexs 1oq
T L =g+V uayy T an%m Ln‘«:./ v € (4!
SaOLI}eUT UO anbrun st ‘systxa 31 J1 ‘xtryewr axenbs e Jo asroauy
mzouﬁwmo "BSIDA-3DIA PUR ( JO 3SIIAUIL Y} ST Y

‘Spue}SUOd d1e [ pue Y ‘VI+V ¥ = V(I + ¥)

“a'1 Y=g Uay} [ = vg = gV 38y} Yons sadtew axenbs are g ‘v J
pue Ie[edxs sty’'q y+vy = Am +<v A

V(1-)=v-O+a)+v=D+(a+vvia=aw S
smof[of g pue y jo uontppe ay1 [ g + ] =g+v HIPPY JO 3sIoAU]
USY} I9PIO0 SUIES JO SAOLIFEW OM] dIe g “V J] \ \
{ ! 1 L 1 1
D+ Do+ Y
Snvwss_\. XLjew e uo N
N3 T1dpuer A .\Su.@ pue 1apio awes SaOLIjeW OM] suogerado i) Rlie) .ﬂoNwa <~
° 1 1.
jo Ajpenbyg Areyuawaryg DeDoeN

/l suonerado ayy Suidjdde 105 sanradoag

JO axe g pue | g1 g = Ti HTL n<|\

sadAy syt
‘0I9Z 9Te SYUSWISD [V : XLIyew 0197 ¢ | PUR UORIULS(] XLIEIA B (o =) (v L)\|¢ (9 ;
[= 17 =iy pue [ 1 =l : xuyew Kjquapy e jo asodsueiy, m_ 0 w + ﬁh Nu Sl uaip mw L =y J1 apdwrexs 10
" JURISUOD JWIOS I0] * [ = 1.(xe[edg) Y= fiy pue [+ 1.0 =y : XLI3eW Ie[eds o INSMAS NS
[#1p0="y 21 019z a1 Saryua euoSerp-uou [y : xuew [euoder e .xwwmﬁmwwﬁﬁﬂwm\ﬂmwwwwm: m _ * - t 3 +A _«\H. «iw _

(Suwm[od jo "ou = SMO1J0 ‘ou) U = ui ‘a1 : Xuyew arenbg e ’ —uay} ‘xuyew axenbs Aue s1vy o
U X U futty..... Tuyy Tty uxt TNL W0 3} JO ST ] | XIIEW MOY] » V—= 91 ,/— =V JI OLIJOWWAS — MIS STV o
UGy TGy 1y =y — TLEHB SV} O 1] | XL Wn[0) o V=V 91 V=V JI XLIJeW DLIOWWAS SI Y o

e Ty Ty "= (gv) g+ V= (g+V) ‘Vi= (V) V= (V) ‘osIv

AquaniBstN > [“1fus (s usts | Wily)=y [T
=V uwu (1l g)=v

4
vl=vJ1

XLIFeW Y [, "SUWN[Od 1, pue SMoI 1, SUIABY SUOKOUNY IO
o1 sx:—N.\EHC\V =, asodsuen s)1 uay

xuyl
staquunu jo Aeire 1en3ueidal PAISPIO UR SI UxUL IIPIO JO XLeW [



Oswaal GATE Solved Papers Chapterwise & Topicwise [N LN IAI AL [eR L2

30

//l\
12427 PIIYL <

/\(

[2A97 PUODAS « [IAIT ISII] «

@ dejy puny 2 ade1L

"JUD)SISUOD 9q JOU Aewr 10 Aewr waisAs uay) 0=g ('[pe) pue g =[y/| It (1)

“uonnios ou uayy’ (=4 (Vv “fpe) pue 0=Iv1 (1)
‘uonnos anbrun sjsxe axoyy uayy g V1 (1)
JI‘g=XV ul 7 Xujew arenbs e 10 e

“JOU IO S)SIXd UOHN[OS 3} St JUIPIOIDL JUSISISUOIUT IO JUI)SISUOD SI =XV o

*9A1yIs0d ST 9JLIM UI BIIR 9SNEIA] JUBUIUWLIDNRP dY} JO anfea aanisod aye) om

I ¢
syunbs9=|(8+61) 1+(c+€) - (S-¥)1] Wn I v ¢ Wu<
I 2 1
SI 9[3ueLI} 3y} JO BaIR U} ‘SaonIany} are (G ‘7—) pue (g) “ (7 ‘1) 31 : 39 104
ﬁ mh £x
I 4 = WH< JO eaxy ‘9[3ueLL) JO SAOIIAA 3 axe (A “x) pue (YA “x) (‘A 'x) I
L% SIDLIJeW 29
SjueUIULISISP

d[8ueLn e jo eary
XLIJew e JO

Jures surewal |}/| Jo anfea

oy uow ‘|| wr Oy+'0="0 10y + 11 — g1 (n) ~
‘|0 +1g| se passaadxa aq ued || uay

‘SJUAWIAd AIOW IO 0M] JO WNS Sk passaidxa aq ued ||
sopxadorg
JUBUTULIS}AP € Ul UWNJO0D B I0 MOI € JO SJUSWD JI (1A) :
W= 1711w [y ] =y 1 (a)

'g £q pardnmu 5393 | 17| uay “(13suod) g Aq pardnmu Aquaadsi|y| . ximew

axenbs e jo JueurnuIsaq

)

pue sIour

SI |/ JO (UWnjod e 10) MOI e JO JUSWI[ Yoed JI(AI)

0=|v| uow

asIoAUT pue Jurolpy

XLjeun e JO S1030eJod

‘edrU_PI A1e 1/ JO (SUWNJod 10) SMOI OM) Aue Ji(IIr)
"sadued | 7| Jo ulrs ayy uayy

“padueydIajur are 7 Jo (SuWnjod I0) SMoI oM} Aue Ji(Ir)
| V| = |v]| a1 paueyoiajur axe 7

JO suwnjod pue smol ay} Ji ‘padueypun surewar | /| (1)

R Q.
T=T X ¢-¥ x t=|v| uayy = y31 33 104
A 1€y @y— &y _va €y 4+ £ T
Aam.mam Immu.aav Uy—
Amma.ﬁulmmm.ﬁcv :NH_ «N_Cwﬂz ey wy Iy |_ «\ﬁﬁﬂv
QE ﬁB :S

NXNN,_N
12, T, _ 22y, 11 ‘v
v Y- T U=y Usd ay iy

£XE gy Uy I

T v 1)
"v=|y| uayy "] = v 1 (1)

0#|V]* g, V= XSt =XV jo uonnjos anbrup]

€

4 z 5 99 %
Nt =g pue |4 |(=X|% Y wW|=VyI_ym
_NQ x ) I q _u

‘G=XV IM Ued dM Uy} p = 2% + A% + X0 p=20 4+ A%Q4+ X0 "'p=20+A'q+ X'V J] o

14
(v'fpe) ES
Aq uaaId st pue ‘g #| 7| 91 ren3urs-uou st
J1S3SIX9 Xryew axenbs e Jo as1oAuf
v=(")

=V

jo suoneorddy
\ ‘Y=,410¢g=_V 'V JO 3SI2AUI 3} P3[[ed SI g U3y}

‘xuyew arenbs esrgaUM ‘[ = yg = gy H o
ren3urs-uou

SI '/ “9SIMIAIO Ten3uIs STy Uay) ‘0= || JT e
U, I3PIO JO

xuyew arenbs — i || =y (v [pe)=(y[pe)y o

“p 30 1030800 A St 'y aTOYM’

Yy v 'y 8y %, 15
NJ\ oy Uy [F V IV uauy| ey oy 17 =V
Ty ey Uy iy
. 1L 1 ’ .V ml —_ 1.Q.
=% .,(1-)="v pue y="W uaypy N 8

0=y “v+%y Yo+ “y "v “§2 104 *019Z SI WINS I1PY) UdY}

/(Ium[od 10) MOI IO AUe JO SJUSWS3 JO SI0IOBJOD YIIm

pandnnu are (UWNJ0d 10) MOI SUO JO SPUIWID J[e
Hy o4 Ay 4y o=y | uay ‘xugew e sty Jle
"W (1) = "v £q uaa13 'y st v Jo 1010€500 pue ‘v Jo
xTourw ayy st “py 31 ‘W £q pajouap st pue uwmnjod [ pue
MmoI 1 SunppPp Aq paurelqo JUBUILLIP Ay} ST
XHJEW JO JUBUIWLISP B Ul “0 JUSWSP Ue JO IOUly



79

CALCULUS

xp o, ap xp N— N N—
w([+ug) # fi o1oym * AhmOu + D / xuis |Im|@ ‘10 @ ‘As00— xu1s |Im|t “0 T—XMX HAR ummvgtc [9A9T PATYL « [2Ad] PUODIG « [IAIT ISTL] «
X X X 1 -
Auis % —XS00 % AM uay} A uis — x soa= A 397 :apduwrexs 104 P m& dey putiv_ay3 adeiL
“uonouny J1rdury payred st “4ay3o Jo uonduny jodur X+1
S £ d -=(x lSVIAa 9=
U3 9q [[IM U0 U3} UOL[DI dWOs Aq Passaidxa are sa[qerrea oMy J 1 A )
¥'7)2¢€=2
‘w30 = umo_mlﬂ I|Axwo_v|::> x+~ -7 (o)
w % suonouny yorduy =(x, :Sv - () (s NOIEON \ Qv i s
v3o[ = T JO saApeALa(g ( vé (% 2) ur paugap xg=(x), / se (¥ 7) uI S|qenuaIafip
I 2=(,2)—(ma) ue [§ “z] ur snonunuod s1_x=(x)f aour
3 — A8 _ G- X x I - pue [ 7] ul 0 I IS
v Oﬁ X O— C@:,H. P72 MAH@VA 9 GOMMNEQQHWWWMMU Nu Ll |AR mOUv A—M —ﬁ \NH Mﬁ\whw.ugw Wﬂ: ur —U@ﬁ@@ﬂv NR”NARV‘KQQ‘H n\.w.m
x I— XNX B
ka gwo_Akv a+(x)n e @ Sruyjre3o] |\(+| = v-9  _ (), J7ew yoms (g ‘) ur > owos £ uay
— xp KN xp (0)/~(a)/ ‘(9 v) uo s[qenuaIPIP
(1] So1(x) a +(x :T&:Ax . xp A AxTuwmo&ﬂ (ra) HAvamv| ® ons pue [g 4] uo snonunuod [a7]:f
1(x).2+(), )e=71 om— I p yons pue g nuody o[q'v]: /a1

\

SIATJRALISP
pIepuelg awog

Fu& NL woRkvn =£A30]

waln=(0f=A127 Amqenuaiagq

Sl A ud ﬁ&ﬂxmﬁ e J0q J1 pue (X)n=4 ‘noa=JJr
wor B p woqp =7 =/
"311L1} JOU SI ISIDAUOD 3} INg
‘SNONUIUOD ST UOHOUNJ J[QRIIUIIP AToAT
Y 01
N~ w=(9),fstoef
OIRCERTAM

JO SARBALISP YT, “urewop syt ut jurod SNONUKUOd JO eIqAZ[Y

suorpuny

e SI0 pue uonpuny fear e st f asoddng
uonoung
8 ‘To #(0)8lo=x SNONURUO0))
1 SNONUKUOD a1e 7 pue 888+ “uayy 2 1aquunu [eax

B JE SNONURU0d SUonouny [ear omj are § pue fasoddng

"/ 30 urewop a3 ur jurod AI19A3 Je SNONURUOD SI J dUIY pue

2ex J X oex 2ex
Auvh\ HT&\E; oS — |Auvx 0=9 10" H = ME: =(x)/ wy Ua) Iaquunu [eal 019z-uou Aue aq 9, 197
X
snonuguod s1() # X ‘—=(x)/ uonouny ayy g2

1
*/ 30 urewop ay3 ur jurod AI9A3 Je SNONURUOD SI I JI SNONURUOD 3] 0} PIEs ST UOHdUNJ [edl Y

2ex

(9)f HTQ&E: J10 Je SNONUIUOD ST f Uay [,
*f 30 urewop ay3 ur jurod e aq 0, 19] puE SIqUINU [LSI 3} JO JdSqNS € uo uonduny [eai e st f asoddng

ATIRALIDD
I9pIO puU0dag

w107 oraurered
ur suonouny
JO SOANRALId(]

7

anJeA Ues

/ (@f=0)fyew yons (q ) uo d[qenuLIAHIP
pue [q 7] uo snonunuod sty o[q9‘v]: 1

WaI03Y]} S,9[[0Y

'0=(9), f ye3 yons (g ‘v) u1 d> SWOS E U3y}

=/ pue x9 =A uay} ¢+ X¢ = " 1 Qg

P
xpum A yo m>:m>ﬁm@ EEO puodas ayy s1(x), f = Y
xp\xp #
\.&3@ g Ty | U alqenuaiap
xp
st (x v\t Akv\ :wﬁ?vu\nmgmq
. u0u||E| 0 /7F 2P o o geoon="F
0= gsoow ~ “op hp ~ Aip PO hp
op L
pU g ISy~ = 2 uay guisy = £ ‘900 =x j1:8a
(S _ 2 sy
(1.8 Ay
i 2 wxp w
0#— xp P w1,
xp Ry 10 xp fip ~ Ap tulL

fip

"4, 1939wered jo suonouny omy aq (#)8 = A ‘(1) = x 1971



Oswaal GATE Solved Papers Chapterwise & Topicwise (3 [HITdI LT UL URS

80

0=89-ATT+ X 3q [[IM [euriou jo uogenba ayJ, N— AN N—
=TT €={1-xg = | 2 g1 7—x ye x-x=/ 03 juaBue; a3 Jo ado[s Ay} UAY2AID © 3q AN
¢ dey purA ay adeiL,
x—X=A197 "33 A=A st uonenba s} pue sixe-x 0} [o[rered st [euLIOU 33 USY} 4SIXd
jou $20p (A’x) ye b 0% = x ST [ewLIOU 3y} Jo uonenba uayy‘01aZ ST (%A x) Je mm b1t ‘uondapyur o yutod a3 pafred

SI,D, UdYy} “D y8noayy saseanur x, se udrs agueyd jou saop (x) , /31 (1)
“ewrruru edor jo jutod e st D), uayy ‘D Jo Y31

jurod A1949 38 < () , f pue D Jo oy jurod L1240 3e 0> (X) , 31 (11)
“ewurxeur [ed0[ jo yurod e sy, D), uay} ‘) Jo

(%h0x)| %
(“x—x) \KF —=%— Ast (x) f=Aaamd ay3 03 (°A”X) e rewriou Jo uonenba oy,

7
0="" % m:mf ‘stxe—x 03 [arered st % = x je (x) f = Al aand e 03 Juaduey aAImd Ay wy3uurod Araaae 0> (x) fpue djoyspjutod Aranaye g <(x), ff (1)
e “*x = x stuonenba s)1 pue mca# ayy 03 [aqrexed st (°A” °x) 0} [euLIOU 3} L, I O D A S B P O R oD 27
b b
3 0 7 Ag\m ka hfy JOo uonenby
ye yuadue) ayy uay “(°A” °x) e ISIX2 Jou mwOﬁ ﬁ (x —x) = (A-h) T
Aq uanid st (x) f = A aamd ayy 03 “(*A“x) ye Emwzﬁ ay) jo soﬁmsww YL J[qRIUBIAJIP JOU ST 10 ()= (D), IoYI1d
/ UoIyMm 3e , /; Jo urewop ayy ut D jurod y
m>.5um
¥ uo 3urseardur APOLIS St/ uonouny ayj ‘og 3y} 03 jusadue)
A 3T A0 < 1+(1-x)€ =b+ X9 —xe=(x),/ Jo uopenby wompnag fo

suonpoonddy

uayj Y 3x o%+ Xe—x= G&bmq = )
(q'v) ur Surseamap st fuayy () 29X A0S v X), {1 suonounj
Suiseardsp pue

pue (¢'v) ur Surseardut st f uayy A q sv X AQZ A K B \ Surseanu]

0=(D).fpue0=(D) fyrsirejisarayy, (1)
3o ewruruw edoy st (9)/°0< () ./ pue
0=(2) fJrewruru esoryojurodesry=x (r)
30 eurxew redoy st (0)/0> () ./ pue
0=(D) 31 ewrrxew [epojojurod esro=x (1)
suonewrxorddy UdY T, D) ¥e 9] USISFJIP 9DIM) SLf
‘[EAIDIUI USALS UO paulyap uonduny eaq 197

BUWIUIA
pue ewxen

(9') 3% A (%) f=(x)f < (97 ) ur > 'x g1 (g “v) uo Surseandap (1)
pue (q7) 3% A0S s () f<=(9v ) ur x> 'x 31 (9'v) uo Surseasdut (1)
3q 0 pres st/ uonouny y

9eMe T
w1 =5 g = 4 Evm s m\w 609 =5010+9 = 99EN 08 'S0 = G.ovl\,ﬁ = G.&%% = Em L =fip
— ST 4, }I'M puodas 1ad o1 e Jo eaxe ay) Jo adueyd / mmﬂ_wﬁwmww.ww £q uanar8 st pue Ay Ayewnxoxdde st ip ‘moN
JO 331 9} U} “UId G = 4 “9[ID B JO snIper ay3 i : 39 3 L ip+9=99¢pe= 9-99gN =
i
nop IP w [ _xp — Xp+X N =AYV U =x x =f
#|T‘ £ )8 =~h P+XN=AVUIY 90 =XV ‘9¢ =
0 xp # N_W Ay SIS IR AGI IR ) pue wxE ..,.:s ‘s op o, '99¢ Moyeurxordde sn «wﬂ_\« £33
@Wf=xpua .N 7, 9[qeLIeA ISUjoue YIIM SaLeA A, pue X, JI ‘Ay=hp £q a0uap
pue [[ews A[PARe[aI SI Xy =xp uaym Ay jo uonewrxordde st
o y °X = X Je X "}IM A Jo a3ue Jo ajer ay) ﬁ:wmwawh % ﬁu\ﬂwu fip 10 xp(x), fJ=Ap Aq UaAIS ST AY ‘U], *(x)] — ?4 +av f=hy
A« @QL\ V >|ﬁ pue x y1m A jo adueyd Jo ajer ayj syuasardar Tue J H_ m 91 X, Ul JusawaIdul 3y} 03 Surpuodsariod A ur juswanur

uayy “(x)f = A yeyy os x Aynuenb rayjoue yum saurea A, Aypuenb e Jy [[ews aw 2q Ay pue x, ur juawaidur [lews e aq v ! (x) /=327



129

VECTOR ANALYSIS

o) q m =
uay ‘oduerr) uaAI3 s1 DGy I

ur uaxe) 9[3ueL e Jo sapIs

931} 313 JO WINS I0}D9A Y],

(uonoamp *ddo
‘opnyruSewr awes) 103094 € Jo dAne3aN] (14)
(uonoaxrp pue sapnjrudew awes) s10309A [enby (A)
(aur sures ayy 03 [o1ered) S10309A TEIUI[[OD) (AT)
(syurod Tenrur sures) s103094 TeRIUIOD) (11T)
(£yrum st opmyruSew) 103034 J1un) (1)

(ap1ourod syurod [eurura) pue [enIur) 103094 0137 (1)

€ T 1
3Ie SAUISOD UONIIIP Pue (gZ'T) dI8 SOTeI UOTIII(]
VIN= 6+ +I =4uom ye+ [T+ 1=gv 1“8
4 4 1
—=U'—=u’'—= 1
b} q v
:se paje[aI are Y0 + [g+ 1p 10}93A JO (1/Ui’]) SIUISOD

E\E\Eu

UOIAIIp pue «us\swormh :mruou_ﬁ (4) spmyruGew ay
'saxe aAndadsar

a3 uore suondafoxd sy yussardar pue ‘sonex
UONDAIIP S} Ik I0309A € JO sjuauodwod efeds ay,

"BEN= S+ £+ T/ stapnyruSew sy pue
46+ €+ 1T 51 (66') d J0 1010a uopIsOd 82" 2 + fi+ XM =(Dd0 M

st apmyudew s)t pue ¥z + [R+ 1x st (z A *x) g yutod e JO 10309 UORISO]

|gv| st V101094 Jo apnjtude apnjudeur sj pajfed
<« “«
SI 103094 e JO sjulod [eUIWId) pue [ERIUL 3} UddMISq DUE)SIP Y],

“10}09A B PA[[ed SI UOTIRIIP pue apnjtudew yjoq sey jey) Ainuenb y 1/

Qv =Dv + v ww N N
Yo+od+8av ‘SI0JD9A UDAIS 3} 318 v ‘gy JI [PA9T PIIYL < [2A27 PUO22S < [2AITISTIT <«
a — S o dey puriy ap adexy,
1" () ST 1ap10
«
9 % 'q
a ) v w W =axp (ay)

'SI0109A UDALS aIe SapIs Juadelpe y [ 1

asoym werdorafered ayj jo
Puetqty+ o+ 'q'=qp (m)

W)+ () + (') =2 ()
¥(qF D)+ [(Cax W)+ ('aF ) =qFp ()
-uay} “refens Aue sty

pue Yq+ %+ o= yv+ [+ 'w=1y

SI0JO9A OM] 9ARY M JT

reuoSerp ay3 £q uaAI3 SI $10309A

S[ET}TUIOD OM] JO WINS I0JODA A,

RIORETY
jo sanradorg

SI0}D9A OM}

jo yonpoid ssor) “q'v ururol aurf 0y renorpuadiad

N 103094 JIUN © ST U/ QUIS _m_ _M_ =qxy

SIOJD9A OM)
jo 3onpouid rereog

SI0329A JO SadAT,

%0199},
ql|
|W.E = ®mOU =

9s00| m_ |v]= v 3onpoid refeds 15U uay) “wap

SI0}03A
uaamiaq I[3ue ‘g, pue SI0303A 3} 31e q ¥ J]
d

S9UISOD UOIITP JO UORISO]

pue soner
UOT3II(]

l\ u—u P u+u . o
————— STAJRUI)Xd (I1) ‘————— SL A[[eWIa}uI (1
gu —qu qui+bu " gy ongel

103097  I03J939A u qui+ v
uonIsoq ay) ur ““dsar q ‘p axe s10309A uonyisod asoym g Sururol
Ol d

103094 J1UN juaw3as aurf e SurpIalp Y yurod e jo 103034 uonisod ayJ,

sl
0109A JTUN B ST YIIYM’ 1= i =Duay} 1g=p f183 ;v 30 uondaIIP

_E_
AL ’
U} UT 101094 JUN 3y} $9AIS == P10129A 3} 0 101024 U2AIS € 104

&



Oswaal GATE Solved Papers Chapterwise & Topicwise [N IAI AL e L2 TR

158

N— N N—
[9A9T PAIYL 4 [3A9] PUODIG « [2AIT ISILI «
*S}001I U ey U
93218ap jo uonenba rerwouLjod ye
"J00I U0

¢ deN puriy 2 aoexy, ) Q1 —e =z se pauyap st ajednfuod sy ‘gi+e=z
Taqunu xa[dwod uaAI3 e 104 :x3quinu xa[dwod e yo ajednfuo)

p=qyo=e< yred [eay sey uopenba [erwouoOW Ve :3}0N
I+ = qi+® )] 210N yred KreuBewr«— 1 0985 —q .
qi+e =z e
.~ AMWWNMV * AMM+NMV - z,4q vm#w:mﬁ vcmmwgﬁs: xo[dwod e pajres st 0= oBp—ApFG— \,H&IH ¥ fquonis are
I=/r=1 PUBY> q'? AI9YM g1+ ULIOF A} JO JoquInU uonenba onerpenb uaa1g jo suonnjos ay L,

pi=o pHo p+o

= = 0#® 3> d’q ‘e aIdYpM
p=0q+ v g+ v 7z

‘0=0+Xq+Xe SIx Ul
uonenbs sperpenb jo wriog rerousn) .

—

[UOISIAIQ 'F

(==
199+ pv)+ (pq—ov)=
(pr+9) g1+ (p1+0)v=

A+ Y At Y
(pr+ 2 )(qi+ v) =z - 'z ‘uoneddnmE ‘¢

I= 10+ 1= ﬂI J VSI v) ey} yons

1p—Q+ (90— v)= (pi+ 9)— (qi+ v)= Z— 'z :UOROELQNG T Z Jo as1aAul daneddynu pafed ‘.z 1o M £q pajousp
(P+@)H+ (o+ v)= (p1+ )+ (qH+ V)= Z+ 'z :UOBIPPY T

w\/n 1 puey s po’‘qeareym
‘staquinu xa[dwod 0M) 3q pI+d = 'z pue gi+e =% 3977

Q+8  q+c®
.N&|| + — 1aqunu xapdwod e s3sixe a1y}

'z Jo j001 axenbs 308 am ‘suonyenba ssayy Surajos
q=AxT ‘D= A—; X 311 +1 =,(A14X) 193 om
‘sapis yjoq Surrenbs ‘ @i+ vp= A+ X 397

auerd puedre sy ur (qe)J 3urod anbrun e o
Aq payuassardar aq ued qr+e=z 1aqunu xa[dwod y x> 0> 1=
71 z 30 yuawmn3re fedpurd

‘ZJo MCMESWH.& Paf[ed st qi+v = z Jsquunu

(z) 3y 00) POI[eD SI SIXe-X JO UOHIIIP xardwon jo g, yuswnSie ayy,

oA+ yim JO £q opewr  dduy (1) 0 s00.4 (Qurs 14+9s00)u= Qi+ v=2 .

€= Ai— 2] o (2) ooy =—5— =

‘ PA= T_I 1 Aq pajouap s1) (2) 8re = g pue
=41 =y ‘Teraua8 uy 1 PR ap P st ours l2|= 4
I= k\..ﬁ e (qe) g @)wy 'z quinu xa[dwod jo snmpow se ‘a1ym
0=+1 == =] paired st urduo woiy z jo adueysi(] (1) @) d gusi=q
raquunu xa[dwod e s qI+e =7 j| 6s03.4 = 1397



Oswaal GATE Solved Papers Chapterwise & Topicwise [N IAI AL e L2 TR

186

[9A9T PIYL «
@ dey pury a3 aoer],

(

[9A97] PUOIAS «

(

[PAT ISIL] «

uonenba 1oexy §
I9pI0 38 Jo uonenba Ieaury ¢

suonenby snosua3owor] 7

/
J[qexedas axe sa[qerrea araym uonenby T w0y 0 = fip Ax)N+ xp (AN ¥
X
“SJUBISUOD [EIoU9D suonouny Areniqre are )’ ‘O = Ad = \m|u ¢
Arenigre oy 0} sanfea remonred mmu WH 4
Suiard £q uonnjos [ereus woy 22 (A x)p  xp
paure}qo St UOHN[OS Ie[NONRIE] g s (A'x)[ ~ hp 4
xp(x)¢=hp(A)f 1
\ V
‘Tenba eryuazagyp suonn[og
a3 Jo 19p10 3y} 0} [enba
SI SJUEISUOd ATeniqre Jo Pqunu ) )
UOIYM ur Jeyy st uogenby 2= (iv)n
[EQUSIdJJI(] © JO UOHN[OS [EISUID) W srxp 30 b. "
B wd | wd [
B
- rmlrn d1eI3ajur pue X pue a J[qerrea ayy) ajeredag
o 5 xp xp
= —X+02=— / =
m mn fip fip U xe = Amg
‘uojenbas .
[ENURIaJJIP UaAIS Y} AJsnyes jey) = o+ xp(x)¢ ._. =hp(h) ._.
o

S9[qeLIeA J1]) UIM]aq UOTE[aI B ST

uonenba renuaIaITP Jo UOHNIOS

N\:RE
Ao ull

T:RR

e+
Ai_p

Td +

*JT Ul 9ATJRATISP 3SaYSTY a1 Jo 32139p
a3 st uonenbas renuaIafIIp Jo 32133p

Vm“}wﬁn&....n_l

“A[uo x Jo suogouny axe x pue “d - %d 'd azaym

P
Ap

pue uonenbs reryuazayyiq ur Surreadde
JATJRALISP }say31y a3 SI I_PIO




Oswaal GATE Solved Papers Chapterwise & Topicwise [N IAI AL e L2 TR

218

(

[9A977 PIYL <

(

[9A9] PUODS «

(

[9ATISIL] «

@w den purA ayj aoeiy,

uonjenba aoerde]

uonenbyg uononpuoy) yesry

uonenby aaepm

) 90 ondg WO d1joqere] O d1oguadAy
2 L ™
P Eﬁx(._. - w..z ®
A
1 T & g §
s g UMHQ X)n 5 i L ’ )
detet o ()Y = (@'v)n ‘1 = (A“g)n :sUOHIPUOD TEHIU]
. = (9 “©)n ‘g = (0 “x)n :suonrpuod Arepunog
S e xe
nmumu avmvouvxvoo||+w|
g3 nQ " nQ
[e~]
5 & D,
0=0@Dnpueg=@Gon
)f = (0x)n
3Ie SUOHIPUOD WA[qOI]
AIepunoq pue [eQIur 3y} 919Yym uonRINPUOd Je3]
x o _ <% )
<PT>SX>() —=——r10
0<#T>¥>0 35=3 57
” enbo LonoNpuod uoryenbs aaem [
uot _ u BUOISUSWIP SU
yeau deoa.mﬂmea.@ u0o [euor Ip auO Egcﬁm ()8 4_. _ug  pue
f h E|C~mﬁkvk. — = :< ARPYM
0= @ Dnpueg=G0on X1 %
()8 = (0 %)’ pue (v = (0 ) - 4 g ﬁ . w =
——uIs N =(3'x)n
3Ie SUORIPUOD ATepunoq pue [eHIUL 9y} 2Iaym uonN[og [eIauar) xuu 'y Ju >

Je e
OAﬁqvxvo|u v
M@ M0t




225

PROBABILITY AND STATISTICS

"pa1Imad0 Jou
sey] g JUaAd Jeyy) Aes am ‘g3 M Jey) yons ST M SW0dIN0 3} J ‘IS M
ey} yons st juawadxa Yy} Jo M dWI0dINO Y] JI PALINII0 dARY

03 pres sT g, aoeds ajdures e Jo g JUaAd Y], :JUIAD JO dULINIIQ

*3IP © JO MOIY) € UI (3W0)N0) Iaquinu uaAd ue 3unad jo juaay :“3-3

"JUdAd Ue paj[ed st g adeds
ardures e Jo g 19sqns AUy ‘SIUIOdINO J[JLINOAE] JO 335 3} ST ]

L
g T 9 _«
& —=— = AJl[Iqeqoig
= L €
s g {96 F ‘¢ 7“1} = SAWO0dINO JO "OU [€)0],
il ° {9 % 7} = SAWOdINO J[qeInoAe] ‘DIdH J0S
‘B a1p
M W 2 © JO MOIU} e UT "ou UaAd ue 3unyad jo Aiqeqoi 3+
bl 5 SaUWI0INO JO'OU [J0],
: = o= Amqeqoid
& nw SAUI0INO J[LINOAE] JO'ON
N ‘T 0} ) Woxy
N . .
g anpea aanrsod aaey ued ] ‘A[edtawnu “‘uousuwrouayd
p m.. SNOLIEA JO AJUTE}IdOUN JO 2INSLIW ] ST AN[Iqeqor]
<4
]

“Kypiqeqord Tenba ym awodino [y :sawodnQ A1y Aenbyg
jurod ajduues e st peay ‘urod e jo ssoj e uf 83

‘qurod ardures

e pajred st aoedg ajdureg ay jo yuswale yoey ;Jurog ajdureg
{I'H} =S “o'1 [re[, 3 peay] st adeds ajdures ‘urod e jo ssoy e uy 3+
*,§, [oquiks Aq pajouap st ] "ooeds ajduues pajred st juswradxa
wopuer e Jo sawodino a[qissod [re jo 319G :a0edg aydureg
*9W0INO0 )t

pajred st juawiadxa wopuer e jo jnsal siqissod y :awosnQo
"aduBApPE UI 9W0dNo 3y 1o1paid 03 d[qrssod Jou STy
"awodyno Jqrssod auo uey) 10w sey ] «

:SUOTIPU0d 0M) SUIMO[[0]

3y} saygspes 1 J1 judwadxa wopuer pafred st juawiradxyg uy

(9oeds ajdwres ayy stgaroym) v § = { YBM PUL S 3M M} =2V

{9 “F g} 9'1* 3IP € JO MO} € UI I9qUINU UdAd Ue Sunjag Jo JUaAq = Y 0} JUaAd Arejuawajdurod
“uay) {G ‘¢ ‘T} 91 AIp B JO MOI] B UI JqUINU Ppo Sunias Jo Juaag =V JuUaAd ue Jj :“8+2

V10U, = Y 031 JuaAd juawa[dwo)) :Juaay Arejuswdjduwo) .

IaquINu udAd ue 3ur)3ad Jo JU2Ad 9q Pnod juaad punodwod ‘arp e jo Juryor uy 8-

* JuaAd punodwod, e pajyed st 31 ‘Jurod a[dwues auo ueyy) I0W sty JuaAd Ue JT :JuaAg punoduwo) .

‘F Iaquuinu 3ur)}ag Jo JUaAS 3} 3q PInod Juaaa afduus ‘arp e jo urpjor uy 33

" Juana aduurs, e payed st 31 ‘ooeds ayduues e jo jurod ojdwres auo A[uo sey Juaad ue ] :Juaayg apdurrg o

“JU9Ad 31ns st g 03 [enba 10 ueyy

s3] Iaquunu 3ur)}ag JO JUIAS pue 9 UeL[} IOW I3QUINU Jey} ST JuaAd dqissoduur “arp e jo Juryjox e uj :*3-a

(W)d-1 = (viou)d = (¥)d
V 10U, 1U2Ad a1} Jo AJIqeqoid e

(gNV)d uay) ‘2AIsnpPxa Affeninu axe g pue y J|
@NV)d— (@d + (V)d = (uv)d «

(uW)d —(@Dd + (V)d = (@nV)d «
Uy} ‘SJU2Ad 0M] AUk dTe g pue y J]

" JU2Ad 3INg, PaJ[ed SI G, deds aydures

3[oym a3 se a1aym Juaaa a[qissodw] ue pafred st ¢ 395 L3dws ay], Juasg 21ng pue d[qssodwy o

AVV = g-V
Am—|<v JI0 g jou aSQ V JUSAH o
Amw\s ﬁﬁw <w M “>>w = mC<

v (a(v) 10 g pueyjuony

{gaM I0 YoM M} = gNVY
e
anv m%< (gNy) 10 g 10 yiuaag e
"aoeds ajdures sur1oy J1 se SjUaAd SAT)SIEYXS SULIOJ
1339801 g 29 ¥ JUSAF 'SIWI0dINO PPO [[V = ¢ JU2Ad
PpUE S3WO0INO0 UIAS [[Y = Y JUIAT “UMOIY) SI 3P Y :“8d

"SJUDAD JAISNEYXS PI[[Ld
are adeds adures urioy 1932303 Jely) SULAd AUBA

"AISN[OXd AJfeninu
sAemye are aoeds apdures e Jo sjuaad a[dwig 230N
‘A[snoauejnuurs
INdD0 JOUUEd A31]} “SJUAS AISOXS AJenjnua
are g 2 Y UaY], "SaW0d)N0 PPo [V = ¢ JU2Ad
29 SOUWIOD)NO UDAD [[YV =V JUSAY "UMOIY] SI AP Y :“8'd

(¢ =(gnv) 4 (sv)
(@d + (W) =
.bm:omcmzsﬁm INndd0 jouued \Amf ‘9T JUIAD IaY3}0

JO DUELINDOIO SIPN[OXd WY} JO U0 AUE JO DULINIIO
JT SJUSAS JAISN[OXd A[[eninuu pa[[ed are g 33 ¥ SJUaAg



Oswaal GATE Solved Papers Chapterwise & Topicwise [N IAI AL e L2 TR

226

E&/ﬂ E:”/ﬂuw u\a,(mﬂ ‘ ‘ssepd uerpaw 03 Surpasaixd jsnl
PAYTPIYL.  [PAYTPU0DS «  [PAITISI ssep jo (‘1'D) Aouanbaiy aagemnuno
¢ de puriAL ayy adexr 3} D puE SSE UBIPaW 343 JO [3PIm

‘Aduanbaxy oy “quur 19mor oyl

=N 2mym Apandadsar are O pue y ‘f aroym
f
I - | RNW =(w)gw “druepaw moqe qW uonnqrsip Louanbaiy snonunuod yx 7 717 (wepau)y @
I © JO UOTJeIAdp pIepuels o- N
N (e ra o < AM\_VCJWMHADV.E\/
_MINR__\NlAvaSN 9T ueauwrnoqe "q’N N 03 [enba ¢ I ° - x QNQHAEV.Q.E °
10 ueyy) 13ea1d snf st i) asoym uonnqrysip Aouanbay I
ejep padnoid 10§ (‘q) uoneIAS( URIIA [eAISIUI SSE[ 9] SI SSE[ URIPAA SNONUIUOD B JO ddUBLIEA sopusnbax jo wns = N
u SULId) JO "OU =1 pUe URIPIW ST A I0}0€J UOWWOD =
arayMm oj =(W) @ w a1 uepaw ynoqe ‘q'N @ UeSW pawunsse = e ‘919L]
QN —p pue
v-"'x

SULId) JO 'OU =U pue ueaw st X
N

E
1<

RN%L@.Q.E °

u

Ewsgng = (X)@W o1 ueow ynoge QN @

+U=x 3dYM

Yx

ejep padnoi3un 105 ("(Q°JA) UOHBIAI(] WA
o

ssepd uerpaNl

€= L1 = dduey [eAIDIUL SSED JO WIpIM =1

p= —._E.x. ﬁﬁ@ /1= xaER \w.ﬁwm
LIELTL01'6'8°L"Y
eyep uaArd ayj jo aduer ayy pury 33

UeaW pawnsse=y

uw_uz

W =My = aSupa ~ R ‘i axaym
-aguel )1 payed IR B JO JUSWS[D JSAMO] ow o N
3} pue 3931 Y} U99MJDq OUIISJFIP YT, 32 ('R~ AN/ == o
: i ) e ¢ L]
3 mw. uofeIAd( PIepURIS
"3dURLIEA PUR UOLRIAID pIepueig ﬂ\ = N
“UONEIASD UBSJA] “93uey :a1e SsuorsIadsip 1oy ay [, ‘eyep o\w - Tﬁ éwv - N._\QNZﬁl: = AN.QV
T

9y} Jo uorsadsIp a9y} paf[ed st anjea agelaAe ue jnoqe

peaxds 03 pua) eep [edLWNU YdIYM 03 33139p YT, aduerrep

1=t
ueaw sI X araym NAM| W)L =(o)as ueaw=x puef{ = N a1ym

H Z u
x=-x){—="=(0) AS
0% x * 0orx X :ejep padnoid un 10y (‘(1'S) UOILIAD( pIepuelg NAI V\N ! A v uoynqrysip
= )

- Ax B ‘HVNW _ A bv Tep Ad>uanbaiy 3321081 ® JO (*q°S) UONRIAI(] pIepUE)S
o [ w7 N
NARI RVHN 1 \AN.OV TeA

ejep padnox3un jo aduerrep
PP i uonnqusip A>ouanbaiy 3)210sIp € Jo dueLIEA

(‘A’D) uoneLreA Jo JUSIDYJA0D)



Oswaal GATE Solved Papers Chapterwise & Topicwise [ HETA I LRG0T [H

274

(

[2A97 PI, <

(

[9A9] PUOIASG «

(

[9ATISII] «

@w dejy pur a3 aoexy,

s
()1 m

0
=) [
1

uayy (5)7 ={(NSI17

sp(s)a[ uA S& T
()4 = {MH11

w
/=8
(|v|<s) 4”:5?83&
P8
(l7]<s) = {wyus}19
S
(0<s) ——5 ={wsod}T°g
S
(0>5) = {musiTy
p—s
(v<s) ﬂ ={,”T1°€
—H Tr:m H_
—————— 3SIMIaY}0
(T+u)1
i’ { s H+:m4 0
TTo0=u'——={ 17T
iu
S
(0<5) 1° w11

7 Aq uorsiaiq

wLIoJsueld,

aoerde asraaug

7 £q uoneondnmpy

5P
:E
waYyy(s)4 = (13131

[($)]— (1)=0), 731

T NANNT &)
(yws00 v JE:EVﬂH 1 171

purs % _ NA%T%V .
jout “ﬂl — 5 I

A+ N?|$-

SOD 2 =
14500, -

1701

q %+N€|mv- .
jquis R_NM” + MMN 6

myso=|+—=—1 78

v
tfﬁmﬂn — |14

Jsod=| ———1,7°9

v [0+,
tﬁbmﬂu 1 =179

HLLEM 1

uj i(1-u) ﬁ 57

€71 = U —= 3SIMIdY)O
u} )
I-u




Oswaal GATE Solved Papers Chapterwise & Topicwise [N IAI AL e L2 TR

284

[2A9T ISII] «

[9A9] PIIYL « [9Ad] PUODIIS <
@ dejn pury ayj aoeiy,

poyaA uosydey uoimaN ‘q
POYISIA JuedaS D

POYIDIA Is[e] - ey ‘g
POYIBIN UOnd3sg Y
:spoyzauwr SUIMOT[0F A} JO U0

7 —uosydey uoymaN ‘g
T9'T ~ POUIRIN U "D
I~ POUYIRIN IS[ed - B[n3ay ‘g
I — PO Uomdas[g 'V

Aue £q paajos aq ued suonenba asay [,

suonenba [ejuspuadsUEI],
I0 JTeIqad[Y JO uonNnjog

suonenba [ejuspuadsuEn
PO[[eD 918 UONdUNJ JO pUDn| U0
ueyy) axowr Surajoaurt suorenbyg

suorjenba
oreIqade paf[ed aIe suonduny
rerwouAjod Surajoaur suonenby

2o, S
% 0@0
60, %\&
owv )
%N\mv
| @
J0113 1nduwod
0} P[NULIOJ [BI2USXD)
“no €np (47%) no
Upo " C Sy 4 Ty 4 Ty —
:<:©+ + :<=©+ 3<:©+ :<% (nv)
IOLIF WINWIXEIA
“no Eno o 9| xew
Upo Sl ey — s Ty — 2 4 | e —2 | =
ny o 4+ +|Eny " +|%ny o +|ny o (nv)

(A4 +A+%+h)g +
R+ R+ R+ R+ R g+

(sayeurpao jse[ pue 3s11y a3 Jo wing)]| 8

ﬁn

xp(x)f

8
My y— s,uosdung ‘q

€
[(sayeurpio Sururewrar ayj Jo wns) 7 +
(sayeurpio ppo ayj jJo wins) § + ¢

(sayeurpio jse[ pue 3s11j Jo wng)] Yy

v

xp(x)f |
q

€
Yy EM s, uosduuig D

[(sayeurpio Sururewai jo wins) 7 +
C

v

(sayeurpio jsef pue js11j Jo wng)] P =xp(x)f ._.
q

9y reprozadery, g

:\ﬁ ¢ T J
et ug— +——— |+

oﬁh LT gug  u
4 (4"
A y———t Uyt
v [{c—uu Vlg—ugu
4
0 S L0 _
Ay hi g::

‘e[nwIo] aInjerpeny) s,9J0) UOIMIN 'V

e
q




Oswaal GATE Solved Papers Chapterwise & Topicwise [RUE LN IAI A1 e LR3I

314

Tt et N

[PAT PIYL « [9A9] PUOIIS « [IAIT ISIL] «

@ dejn pury a3 aoery,

"S3LI9S SALINOJ JO SPUIDYJA0D aze ‘g pue ‘v v axaym

1=u
ﬁ 1 uis g + 1 :auw+%mu0ai

xuu xXuu

st / Jo uonjejuasardalr sarIas I9LINOJ USY T,
"7z pouad jo uonpouny orporrad snonunuod e st {397

‘urewop Aduanbaiy ur sprosnurs pajefar A[reoruourrey

Jo wms se pajuasardar st Teudis (drporrade 10
srporrad) yorym ut ssadoxd uonewrxordde ue st sy,

xp

xuu

0
s ([ =g
1

pue
0 ="v £q uaa13 are SJUIDIFAOD JI

1=u
1 wsg T =(0)f

xuu
"SUILI9) JUIS

ATUO aA®Y [IM S3I3S USY} “TT
potrad jo uonouny ppo ue st J J|

1

1

XU

0="qpuexp

0
s0d(x)f _. M = "p £q uani are
1

q E_N
m@UQOU\ mOU.& |ux
10ge0d 3t (800 v L 4= ()]

“ATuo wiIa) Jue)suod
pue 3UIS0D AJUO SUTEJUOD SILIIS ISLINOJ U],
72 porad jo uonouny orpotrad uaaa st fJ]

suonIpuo)
SR (taleive|

“euITuTuI
pue ewixew jo Jaquinu djruy sey (x)/ e
‘porrad suo Aue Ur SaYMUIIUOISIP

91Uy Jo ‘ou AUy e sey (x)/ e

"ayuy pue panfea a[3uts ‘Orpourad st (X)) e

SILIDS ISLINOJ € JO 9DUIZIIAU0D
3y} 10§ SUOTIPUOD JUIDYINS SIAIS SIY T,






