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YE&IET (Introduction)

Rerfy fagm @ifza @1 98 o &, RS9 96 & WRER
Tl BT 3feFdd fhar Sar 8 S fohdl fve srerar fivs e
wR T o) S favmTaRen # w@d g

T : T 98 ©, O 89 shadl gRT 9899 BR 9dhd © AR
ST 9o SO HRAT ® AT 91 §RT I B 2 |

9 : 91 98 18 BRB ©, Sl (b4l Uvs P Reifey # aRac=
BT B AT GRAAT B FHT T BRAT 2| I B Fdd B B
fU IR o araedd €, sgdM, faun, o, dRieR g | 9
T i R B |

IR : {50 % @1 9R 98 9 2, o 98 9ol & b= B
3R aMafia Bl &1 afe fis &1 g@ME m T [HAR @R g
B, a9 fis &1 ¥R W =mg.

TG AT YOG : 519 frell SR & BIg WR Agfera fear man
2 AT ACHAT OET 8, 99 SN & IRy Uh Rgurd 9d BRI
FRAT & I8 gl I1d bl © | 3 TR, AT HAT B @l
Apfad fhar SIaT 8, 99 Ueh 9o S BT 8| UE 9 YIS
PEANT & |

forar e ufifhar : o9 ve fie fodlt v file & wwe #
AT & 79 b1 & Ta fdg R a_reR d1 Awia 9a el a=d
g 39 UBR © goll BT fhar derm uffhar wsd € |

Tl W FHRR =SgYS &

(Parallelogram law of forces)

aﬁwﬁgwaﬁaﬁaﬂqﬁﬂmwﬁmﬁ%fﬁw

Wﬁ%owaﬁﬁPSﬁ?QW@ﬁ?ﬂﬁW

afe R 9 p & AT O BV AT B, 31 LCOA =0 T4
Q.sina

R2=P21+Q2+2PQcoS¢ T tan f=—>—
P+Qcosa

Chapter — 26
Statics

afe gRom R, 9 @ & W ¢, DT FACT 7, a9

01 = tan -{ﬂ}
Q+Pcosa
Refd 1.3t P-0

S R=2Pcos(a/2) AT tan 0 =tan(a/2) I O =2
Reafdn.afe ¢ =90° 3piq SMT 91 oaaq &

o R=4yP2+Q? qeor tanB:%

Rerferm . afS o = 0° 3Rfq S a1 U & f3em # wRikq €
" Rpax =P+Q B C

o A D
Rerfirv:af o = 180° iy S 9ot R R 3 ey &
" Rpin=P-Q
o T gl BT URUTH g I B THIT BT 2 |
o T FHM URATT P& a1 6 T BT ¢ B, BT TRUTHI

ZPcos%w%ﬁmwmﬁaﬁfﬁwmzﬁ

FHIGIRTT HRaT & |
o I BT W HRIN a1 gl PTAAT Q BT IRV g P&

Qsina

fem & 60 @1 w9 8 2 dd  sind= eI
cose=P+({¥.

o I o BV W HRRA T gl pAAT Q BT IRV R Q B
feom W 6 P ST L sin9=$ oI
CosngLSina.

R



& Ramett # Bt 99 B UTH : IA R D, SHDT AT I F
AR g o (fARa foemstt #) e99 aren fmel § ged wmweEn
o g,

_OC.sinpg  Rsing
YUsin(a + B) sin(a + B)
OC.sina R.sina
AT Fy = — =— .
sinf@+ B) sin(a+ p)

K

AT g 0 R 04 R op RRamet § BRRG <1 9o,
R aR¥mT waet 104 3R pos 8 @ uRumdt &1 gRemo
(A+WOC BraT ® 3R I8 ocfiem § orrem § Si&f ¢ AB R Rerq
fdg © ik A.CA=pCB.

A
10A
o B
u OB
Tl @ %IT‘@W EPL (Triangle law of force)

I fF fog R BRRG 9 dl & gRAT den fawm
=l P2rpST @ goTell IR UeRid 8, d9 9 AreraRe d i |

78t AB=P, BC =0Q, CA=R

A R
ZX >AQ
P
B 0 c

r[et ABC#H, AB +BC+CA =0 =P+Q+R=0

T Il AQTAT R¥ATRITEAREAT H & |

fadm: af el fig W) SRR A9 9o ArmaRen # €, @@ 9
aREToT I &= 3 S @1 yorell gRT weRid 6 o |ad ¢ |

Il B g3l fra (Polygon law of forces)

Ifg frdll g R SRR U A AWF gall & aRHATT Torr
ﬁ‘mﬁﬁﬂﬁwaﬁﬂw@mmﬁaﬁ qa 9 ArITaRen |
BT | A

Ap
m Eltvsf qﬁu (Lami's theorem)

Il el I W R 9 F9ded 9 Aged H @8, df
ITH ¥ UAP g BT URATT U QT Tl @ 99 D DI DI AT
(sine)zﬁwwm%\q

A P Q, RIA T AAT @, B,y HHL: QAAT R RTAAT P, pAAT
Q% W& HIT 8l a9 Ao @ Rerfd 4, » R

P Q R p
sina:sinﬂ:sin;f y o

9 THY &1 faam O 9 2
GHTAY 9o (Parallel forces) Q

(1) FHRY TR 99 : & GANOR 9ol Al FHR 9o 8l
g, 99 MI 9 U@ & Qe # Hrivd & |

T AR AR gl p aAT @ BT uRvm 9t g gRHmr #
gl pAAT QP URATON & ANT & a1 BIAT & AT GRUMN g &
e gt paem Q@1 e Bl B P

]

RO 2 99 fog W SR @1 B, S P AT Q BT AT
el T BT Q - pH AT o B |

(2) STy (RodaRky) SRR a9 : <1 99<R 9d e
TR 9o BT 8, Ife aMi 9o fawia faem # srRkq & |

e T AR WARR 9 P TAT Q AT fS=gall A T B
R HRRG & Td pHI aRAvT @ & s & (P > Q), dd I
IR R P @I faem # S5 ¢ R B FRaT 2l T4 R=P-Q,

P.CA=QCB. P
R

A
C

3 Reafd % Rvg ¢ B4 @1 weil & “agepd Ul § arer:

frfor w8, — -2 - P R
CB CA CB-CA AB

\3'-|T‘§_[°f (Moment)

e ey g 9@ @1 &l g 0 & e ammeel &1 afRemoT
Waaaﬁ?ﬁngqﬁgﬁwaﬁﬁmi@wm?ﬁw
S RIER BT |

F‘
A B
aft vF 9ot AR g Rvd @ g A YT A e
PRI & T AB W RerR a5 o @1 ofad g1 om = p) 81, T9
fag o & uRa: a1 F &1 Mol

=F.P = ABxOM =2[%(ABXOM)} = 2 (AAOB &5%aT)
JITEET BT S, AEDH Jed HeR (Aem) B |

(1) ot @ o« frel 9@ @1 RY W fag & et st
FIHS I AT H HBI ST & Safd Sl 99 g & uRa:
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ga @1 UgRT dHad (Anti-clockwise) 81 dfe gAW &I FgfRT
SRR (Clockwise) &, AT 3TELT FOMHS BT & |

F

o

(2) FHE BT (Varignon’s theorerf‘l): qal & Fde | Rerd
el fadg & |mer gal & e &1 SN AN, Sl fag
@ AUeT 9D IR & MO & SRTER B 2 |

o 5l g & uRa: <1 9@ @& el &1 ISR
AN, g9 IR @ fFaRET W IR BT ¢

o M aft |1 WA @i (@ & dge § T8 ),
% ST BT ORI AT, a1 4 Red fadl g @ ame =
81, 79 IdT IR AT fIg 9§ T[oRar 2

e IR B fUs, el e fdg Rer 8 W 1w«
forarelie € qon fis farvmMmeRen 4 2, @9 ReRr fdg & uRa: <Fl
Il T reel aRTE” qm fuda BT 2

S (Couples)

gfe gRemr § 99, 99R U9 gEfew ©F 9o fafd=
faegell R o I, A1 S9 I BT dogH Hed ¢ |

SerEvury . S H Al o H, Uaed gAM H, SR )T 9d
BT AT BRA H 3T | P

[ :
v
(1) ST H YT : A BT AT FRA ATl gl bl fhar
TR B A A G AT B ST HEAH B |
(2) TAFW H AL : fopelt qergm @1 ameel, uRamoT # geg™
M dTet gl H W TS 91 R I Fat @t o e & §i
B THEAG GO B OB B RGBT 2 |
(3) T B ATl BT TS b &, AR TG B gy
qrHTad (Anticlockwise)g':l'lef @ B 7| A s FI—CCI'% gfgromad
(Clockwise)wzﬁg,ﬁwmmg|

TG BT AT - T « TG DI 9ol - Pp

P P

o] B
ICT -

o TH Thd g gRT Wqgferd T8 B dadr faeg
fauRia ferel & <1 9al g1 39 Wferd FR Wb € |
S Bl ﬁfﬂﬁf LD (Triangle theorem of couples)

Ife fHell five W PR A9 9ai & ulkemor, fe=m den
fopar v # ol Brpst @1 gotell g1 Ha W R fear o

D, 9 9 Uh g™ b dFged 81, [ el BPye &
SFBE BT AT BT 2 |

AMT 9 P, QAT RFBAY: AE, CATAT AB D A &, ST A
R PRRA 09 G 9 & d 39 qai & gRAT derr e
RSt ABc @ qoTell BC A AT A ERT Fofid B0 & o
ryot w9/, 3 9o AraTaRen § dE 9 © |

Y QT g P TAAT Q Ol HHI: AD WA BC S IGRT &, Th
g S 8, foreT ameel 8, m = P.AL = BC.AL

%(BC.AL) :2[%%@\—:[ ABC &T éﬁau»—o{j
<. SOl = BCAL = 2 (AMABC T &3%hal)
T Sl |

(Equilibrium of coplanar forces)

o) T 9 99, TP ¢ fuvs & wrareRen # @d §, 99 9
AT BT |

(2) I flt 9 H TP g five W FRR I9 99 g4
[ArRITEReT @A €, 9 9 A A7 IR 8 |

(3) 99 I 9§ Ifd 9 TP ¢ fivs @1 Aged # WA g,
Td I8 AEwd TE & [P 9 v g w fiel | 9l &1 fFrem
|aRen # B8R, Al fvs § 9 o Y wfy @ der 9 & oft
Tfer 811 31 X=o0, ¥=0, G=0 AT R=0, G=o.

(4) I TP g5 Mvs AHqeld gl & Mg & sl
dged # 2, o1 f5 ve fageh 98 8 a1 5 @1 R @R
@Rt @ feem # gt & iy Wit @& dioig AT STerT-eterT
IR BN AT F@AI B dd H SURT Al A fovg & uRar wdl
gl @& Areuit w1 drong AT ff T B

(5) 3¢ Ud g five AAde™ Tl & Mo & s=wid
HgeaweT H 2, 99 O v f[agel 4 ¥ ye & uRa:
Il & AT BT TR AT I BT |

(6) PERRT TRY (m-n TRY) : AFT AABC D SER BCWR P

Big U fag € & A
BP: CP=m:n
afe /BAP =a, ZCAP = B 3R AN
ZAPC =0, 4

(i) (m+n)cot@ =mcota—ncot B
(i) (m+n)cot@ =ncot B—mcotC

EI"SF'UT (Friction)

GRYTT : 93l &1 98 0T [5T9d HRUT & B& (Rough) TUTS]
& g g R ve I R 99 w@a: S 81 Sar @ S
5 e fis & g fis W e & Ja1 &1 yghy I &,
HYT HEATT & AR S gc1 BT TYU g PhEd 2 |
R




(])E[é'u'[ T W@ Faned (Se]f‘fac]justing)-\ D HMET Udh WHR hl
I five 2, o faes &fdsr 9 W @ gem ® 91 39 S
AT g1 PERT Giem OTaT 81 P & e Af¥ad 74 a& fvs 1fa
T BRAT B T B AT ufdfhar g Ton five @1 AR w
SeleR B B & qT &fel 9o W g9 T8l <o € |
oYY g9 F&faSl e § B #Ral ', S P d e BRal ©§
T fis &1 T B | Jhar 2 |

SRS P& A QI B, FHI WH dedl § S fb P @l

PRAT 2| 39 UHR U Rofy WY e & f5 p &1 AF

ofrer a1 Y a1ftrs B9 W fie 1y W Aear § 30 Rfa § Far
A 3Ifd BT ® AT p B GRS BT & $HD ULAR] P BT AN
M W FPHT A9 [l dedl © IR fUs 7fd ™ &= <a1 2|

Ig UeRid oxar 2 f& 6o U WaRed a9 §, 31iq
I BM aren 'y g 98 R fag g W v fAfEw
AfABTH A dP dodr B |

2) Qe ¥ . o9 v v B R e W T @
TN fHar S1ar ® iR g fuve =em @ Refa # =80 &1 ar
9 Rafa & advr &1 Wfaes avr Fed €|

3) G §E7 : o9 Ud fIve @l R five W ga @
Ty far Srar § &R ugen fuvs d1e go &l GUR B ®, dr
9 Rafq &1 W age @ Refd @ed €1 dmra ageq o
Rafd # & #=e a1l T¥or BT AT GV FEd 2| SR
YT BT HF AfTHTH BT 2 |

(4) o g . 59 U favs R fvs & SWR erar 8, o
gy HEd ¢ | TIe gy BT A9 Had GART g6 | HH Bl
2| Tfa® Euel ] UBR BT BT © AT AUl (Sliding) THUT T
oot (Rolling) BT |

(5) 9N & e

(Yoo Feg A & R wRar ®, dem swar flwn w.a
fvg o1 1T @1 fRen & fawRd gl 21

(ii) BT T URHTeT Fa dal @ Haofd W R wRar 2

(iii) THUT qHD Tl B TG AT AT W R TE wwar
2 afe aifer wfafear foaa ey

(iv) AT |99 BT A f,, ffWerk ufafsar R & FHETOTH
BT 7, 3 f cR.

f,=u.R; =1 /R, W&l u, & Fradie 8 R Wiie
YT TG HE ¢ |

e w9 & o uk:—GI%TpTF%EﬁH'é'UT‘IUTI—Cﬁ%I

6) T BT . AT TN SR et wfafhar @1 aRom,
&fﬁmuﬁrﬁmﬁaﬁﬁwaﬂm%wwwm%aw
3 AT A A Ul e 2 |

I UPR g BT AT A4 A 8, Sdie Ty 9o A3Aferhad
A T8I BT § |

fypas Tefor 9o R
tan A = s

e wffshar
Gfe RTA pR,S B UH &
3Td: Scos A= R Ssind=pR

T PP SIS WX,

S =Ryl+4% TAT tan A=,
SRl =T OE 2 |

3FT: EYUT OIS BT A TYOT BIUT o) LT B IRIER BT B |

qYYT IO (Coefficient of friction)

9 Th v five, g ve fUve & FWR e &1 smawern
¥ BT ®, o 39 9HI o drenr =60, WHid g9 hEerar §
3R TE Siffierra Uffhar | Ud ofeR rgurd H BT 81 39 R
SNEIN P Ty -"IUW (coefficient of Friction)_cﬁﬁ HRE ,u@
TeRfd R 2|
JAfHaH aefor g F

R e :uzﬁzepR,
STEl FHT gy JT R e Ufafshar 7 |

w1 A vl & uered &1 ugfd W R #=ar g1 p @1
|3T 0¥ 1S A BIAT B | 3HGT AF Pia: aVURRT five @ ford

ofrf <1

3 p = tand =

IR BT B |

o EHTT '91_05 (Cone of friction) :
fﬁv@a‘ww—cﬁﬁiw e AWM ufafhar & srgfaer der
el BIoT, |WT BIT & IRIGR 7, TN ¥ HEAT © |

N

o F

T I G Eeeee
(Limiting equilibrium on an inclined plane)

AT waR $1 s o Faeae, e &8s 9 gea
a B W A AT B 3Rl ¥ 7|

AMT R AfWere gfiafhar g T FaaAde W BRR JH
Elﬁ'UTpR§|

I fUvs 9 9ai R, p RTAT W T FHT A
B AR H BN |

Wﬁw%aﬁwamw%wﬁmﬁﬁm
W, MR =W sing daT R =W cos o

HR _Wsing

S U=tana
R cos

Stanil=tana=a=1

sm:,aﬁwﬁvgﬂﬁwaaq?wﬂoa%wzﬁwéﬁﬁ
%ﬁmw% D T H B, I9 A Bl FHE TYT DI B IR
|
() B TaEHad W UTE & FWR AT MG B [ AETH
A S HET WHR B U fivs fig 4 W, &foe & wer
TAEHAA BT YA o T TAT TYO DT A €| AFT O A 0 PIOT
R GG g P g & Fa9H7dd W FWR BT AR A B B
ford armawas 2|
sin(a + 4)
cos(6— 1)’
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T 4 cos(0 — A)AfHaA 8, I9 g1 P RAGH 81T AeATq
9 cos(@-A)=1 AT H-A=0 A O=A.3 PBI g
AM Wsin(@+4) 21

(2) B Taguad W A= B OO A B Y oMEeE FAaH
A A WER BT Th fIve g AR 2, 8o 9 et Faawad
BT YHE @& TAT TN BT AT | AT I F 0 I R BRIRG
g p TS @ FAGIIA W A DI AR AT B b U
NI T |

P:Wsin(/l—oc)

cos(@—A) [ p=tan ]

P
R

YIS

LR

w
a

W, 919 cos(@ — A) AWBAH &, T6 91 P RFATH BR1 A
SE cos(@-A)=1 A H=A. Aq@ P B JAdH HH
wsin(A-a) 2|

I @=1, 99 TawEde W @ v AEid dderd B
eI H © IR sl gRT A Bl AR AT BT B |

T a<A,q9 97 FHAA R Y WHAR & 908 & A
IR IR IR & foIg maeasds <Aaq 9 W sin( —a) BIaT 2|

T a=da>A T a<i T da99dd R W WHAR &
g o FW @ AR A T_H & foy mawad gAdq a9
W sin(a + A) BT & |

T o>, T9 TaHdd TR @1 v, 3w WR iR 3rfier
yfafsear & srefim = &1 fbger |

NS &% (Centre of gravity )

@ b 98 (9 Bl & o R el fUvs a1 e &
Ol MR Bfed Bl 8| AT ff e ar fUs &1 we sk
®adl U Tod s BT By

o A% )
o A% 2)
* G(x y)
o A% )
AR W, w,  HR B B i faegait
Ar(X1:Y1)s Aa(X2,Y2)s e A%, yy) WO ElL A SS

Teaas G @ fdws (Xy) 9 gRr o g #

_ ZW1X1 _ ZW1Y1
X = R .

2 2
HYo U U1 AV 9 A [EA BR
(Centre of gravity of a compound body and remainder)

O] W i = NSl = (Centre of gravity of a compound
body) : AMI fdll fife & &1 wFlf & T & G, G, T qor
3T R AT W, T W, B |

AAT ¢ Tl fUs &1 o s | a9 fUs &1 990 9R
W, +w,), g ¢ R SRl F=ar 2|

G,G, ! fiam w; g ¢ G,G, W Rerd &r |

AT GG, R @15 ReR 5 07 T 0OG, = x;, 06, = X,
TqgqT OG =X .

0 URT: AT T W, (W, +W,)X = WX, +W,X,

o

W; +W,

(2) A9 AR H NS CE (Centre of gravity of the remainder) :
AT ot e &1 IR w B | A9 e @ w, WR &7 Ud 9T BEd
ThR 31T fhar SIrar ® f6 w—w, ¥R & 9T 4 99 & S 2

AT Gt S @1 [ow@d s ¢ T AT BRI T AR B H
TEADE G, 8| A Y 9T AT Tod % G & a0 G,G, W
s fdg 0w, N7 qafd=g w191 T 2|

HHET OG; =%,,0G =x, 0G, =X, .

O URT: TN o W, (W — W)X, +W; X; =WX

qJ- X =

qT %, = WX WXy
W =W,

o ol fafedt 7 Rt & @ 3= @ RafRl (Position
of centre of gravity in some special cases)

(1) THEHM B & [&d &5 s9d! [od B8 @ 787 fag W
Rerd 81 2 |

(2) TIRR TGS & [&d &% 991 [od dg, e &
afoese fag o= Rerd grar 2|

3) Bt Toed 1 TEd R : OO &1 e as
AifegaTalt @ ufeee fdg seifq s BT 2

(4) Th AHAIDCIh bl [Rcdd g, Sb Y Bl HHG Beld
B b% W e arell Y@ W Rerd €T €, T §9 X6 B 30 H
fafre e 21

(5) 9 I g BT ocd s SFD 31& W IR & g
@%a%aﬁwﬁm%amsﬁsnﬁﬁmﬁﬁwél

(6) WIFCl ol T T BT [¥cd b D 3M& W AR
zr%a%afﬁ%a%fgﬁ TR BT ¥ T G 21 3 R et B

(7) @GS AETTellE & o dg GAMd ol ®, dg A
%fgaqv(aﬁ alieTg @1 e 8) e 8

(8) RN BT Yoocd B THM 0T R, s A %Eﬁrw

(STEf a Mg @ T ®) 8iar g1
(9) T @MU & THed dHs FARY oA R, &= A

asina 8 W g & Sl agd @ Brear ok 20 g WY B
a
ERT @ W 941 divr (ST #) 2|



(o) JT@US B THed bw WG BT W, A
28 SNG4 o B ¥, W 2 g @ Brear o) za g
[24

3
WUE § gRT g WX a1 ST (feas #) g1

(n) SEIABR AT BT [cd b FART AT R, b5 A

?aﬁrfg&wgﬁm%aﬁﬂﬁaﬁﬁw%ﬂ

T Tips & Tricks

& O Uh Bs AB @ & RRT 8 Iy dd W B,
fRmETaRer # W 2 d9 wWe fig W dd & Ife
a@ﬁﬂqﬁmgﬁ?ﬁ%l/‘ c

B
& B RIET Y (peg) W W UH B faR@Re H B,
T@ e fag W ufafsan, B @ ofwaq gl 2|

»n

\

Pt W@ﬁﬁﬁwwﬁ:wwﬁm%lmﬁ
[EERCIR

& 9 Uh IR wiHd SN §RT dIchil Ol & dd SR H
TG ACHY T IR & IRIER Bl &, AFAfq T =W .

e Al SR @1 qAE fUs 9 R Suar) fRwm # dor SN @

e dR AT B |

& ST AABCH! |ST8l BC CA T ABS 31fQe 9 a9 P2,
QTAT RHRIR &, T DT URUmA

(i) 3T B H IR YoRal 2, IR P+Q+R=0

(i) IRS= ¥ AR oRdT B, IS

PcosA+QcosB+RcosC =0

(iii) TP ¥ B oAl g, AT

Psec A+QsecB+RsecC =0
(iv) Db A BIAR JolRdl &, IS
P cosec A+ Q cosec B+ R cosec C =0
P Q R

a b ¢

& A A9 TR 99 £ @ R A [l RSl ac b <imi
A B CTR PRI &, I9 SAHT IROTH

(i) AABCS siadg TR BT BN, uﬁ:gzgzﬂ

b ¢
(i) AMBC D IRG= TR SRR BN, RS
P Q R
sin2A - sin2B - sin2C
(iii) AMABC® THdh<S TR HTRIRG BN If
R Q R
tanA:tanB:tanC
(iv) MBC® T5dh TR HRRG B8N, AfX P- Q=R
3eet goiF @ ygiy &I MeiRa dxar 21 omeel & o1f®
M W U T @ ugfe o1fde Bl 2
e AR 90 R <EAGH I : WHR & fHe fIvs & U oe
TAEAAA @ DWW A IE D (Y qMEDH FATH T
Wsin ABIAT © |
& A wiR & fve & [owe= « g0 W 7 afk fvs |
W@w,w,wwaéquﬁwwimx,xw
W g 9 fUvS & AT g9 AN B oA D

WX —W, X; —W,X, —W5X
X, = 171 "2%2 373 o W BN |
W —W; —W, —W,
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T Ordinary Thinking

Objective Questions
Il 1 HAlST T [adiSTT 2T Sl bl dree

a1 gl 3P TAT 2P BT YR R 2| UM a1 BT AT PR
R gRom +ff AT B I B | 9l B H— BT ©

[MNR 1985; UPSEAT 2000]

Vs 2
(@) 3 (b) 3

Vs 5z
(c) 5 (d) Y

Q1 gl Paem Q @ uReIHl &7 uRHAT £ Al a1 P @I
AT 6 W3, 99 Q euRaffa Yedr 8, a9 war aRom

g [MNR 1995]
@) P @ oghw ) Q & Ry

© QA 60°FFTWR (d) Q V GIPIT W

Ife Q1 gl 27 dA1 V2P &1 uRUEN J10P R, 99 e
A PO BT

@ =« (b) /2

() 7«3 (d) =/4

I 7 gt & Az MR gAad gRomr Hwer paik Q €
qg S 9l BT IRV, I9 I WER FH9aq feemeli H

SEK] %, fr 8 [Roorkee 1990]
@ P+Q (b) P-Q

1 /52 2 P?+Q?
© 3 P +Q (d) >

@ 30° (b) 45°

(¢ 90° d) 60°

TP 9, & GCHI P TAT Q W FHM PV I gY AAINIQ
BIaT &, a9 [MNR 1980]
@ P=2Q (b) 2P=Q

@ P=Q d) T 9 PrE T

gfe Q7 wAE Il & uRemlt &1 o, 3B [UEme @t
(2-+/3)7 &, @9 gl b " BT §

(@) 60° (b) 150°

() 120° d) 30°

Ifg &7 FEE dai B URom 3 9 R U 99 @
TR 8, 79 dall B 7T BT

)

()

T M 9 WER 2 DI R IS 3,
9 Y 2/ R PR 8, ¥ & AT 8, q9

g
T
4
T
2

(a) cosa=2sing (b) cosa=2cospf

(¢) cosp=2cosa (d) sing=2cosa

13 N3R 343 NS € 9T Th favg R O BT R BRRA |
IAST YR 14N BT 9l &, AT S8 a1 BT DI §

@@ 30° (b) 60°

(c) 45° (d 90°

Il T 9 P+QTA P-Q WER 2¢ IV I & oIl
&1 RO GFF 9alf & Aeg PIOMEEG § 9 BT G

2 qa P
Q
tan 6 tan a
b
@ tan a ®) tan 6
sin@ sina
() = (d)
sina sin@

Rl fag R RRA A9 qai v, 2/ TAT 3N BT e U

|HATE B HH [ N T el & R 2| e
Qﬁuﬂ—‘ﬁ DT W % [Roorkee Screening 1993]

(a) TSN (b) 3N

(© 3N @ 2N

fooelt P71 R HRRT glf & TRATT 5, 10, 15 TAT 20 N HHIT
IR, <féror, gd qenm ufdem feem # € s e uRumd @r
qRETT ?

(@ 1542N (b) 10N

(© 25+42N ) 542N

ﬁﬂﬁﬁgwmeﬁ—«raﬁp QP T P+Q @

RATT 30, 60 T P & IT USA & Ial b TG PHIOT

60° %, qg pPHT A B [Roorkee 1991]
@) 3047 (b) 3043
© 2046 d 2542

T FgAl pTAT Q HOBT W HRRA 8, B GROTHAI
@m+1) P2+Q? & W& Tl ¥ 90° -0 BT W
PRRA &, IR (2m-1) YP?+Q? & Td tanf-

[UPSEAT 2000; SCRA 1995]

1 m+1
@ = © 2
© M-l d) vi+m?
m+1



20.

21.

22,

23.

24.

25.

e ffl faeg R BRIRG A9 gl BT URAT £ Q TAT R
PR U ST BT Idl BC CA TAT ABS FHAIRR &, T4
$7a gROm &7 gReToT B

@ JPrrQiiRt
(b) \/PZ+Q2+R2—2PQcosC—2QRcosA—2PRcosB
(¢ P+Q+R

d) T A BIg T

e fagarl &1 9l & uRAT P+Q T P-Q =
21 9@ fhar @il & 9/ or 135° ® iR Sl

RO 2 Fe7 &1 9 © Ol [ A 9o &I oFaq (e
¥R T PR QB AF Haen: fre &

@ P=02+1)Q=(2-1
b P=(2-1,Q=(2+1)
(© P=(3+1)Q=(3-1)
@ P=@W3-1.Q=(3+1)

AMT pAAT Q BT RO g & dorr afe %:%:%a—d P
TAT R D HE PBIT & [BIT Ranchi 1988]
(a) cos’l[%j (b) cos’l(_l—zlj

2 S5z
c —_— d) —
© =3 @

Q1 gl pART Q &1 URVTHL, P FHSOT R g TAT A BIYT
o W BRRT gl PAAT Q' &1 IRV Q' | FHADIY W &, a4

@ PQQ THHAE (b QPQ T AHE
@ PQQ TAHAT (&) TH I PE T

S gl PTAAT Q BT URVIMI R P FHABIVT UR HRRT & 4
Al & AT BIT B [MNR 1993]
b - —BJ
(b) cos [ o

4P

(a) cos [Qj

c in? EJ in‘l(—EJ

(c) s (Q (d s )

g fdg W BRRG & gl P URATT BT AN 18 B AR

S gRUEY @1 gaRAT 12 81 I B9 9RAT & 99 B

11 URIT FHBIVT ST 8, T9 &HH URHAT a1l 9o &
[MNR 1987, 1989; UPSEAT 2000]

@ 5 (b) 3

(6 7 d 15

T gl &1 URATT 3, 5 § TAT ga URum & fRem s

o I HHGBIU WX 8, 79 S g AT GRVITHT & gRATN &l

3rgud ®
(@ 5:3 (b) 5:4
(c) 4:5 (d 4:3

Ife &1 gef paer @ @1 uRuTl /3QE der paY fRmm &
30 BT IV g7 B, I

(@) P=2Q (b) Q=2P
@ P=3Q (d) 39 & BIg T

26.

27.

28.

29.

30.

3L

32.

33.

34.

—
Rerfar fasT 1261

—F

&1 fafr Wi 843 weT

16 ZCT URATT & q

faafsra T & fen &1, 9o @ feen & ey gpera @
@ 30° (b) 60°

() 120° ) 150°

U 9 P 2P TAT 37, AABC &1 SISl AB BG CA @ ffaw
PRIRT €| AT 59 el & YR & URAT g7 qAT TS
BCYSTT & T @ PIT I1GT &, I

(a) R:P\/E,H:% (b) R:ZPJE,H:%
©) R:Pﬁ,@:% ) R=2P\/§,0=%
/1 & 9 f59 9o gNT UH U foRmEaRenm # w@m o
AHT & [SCRA 1994]

() T8N,T5N,{13N ) T7N,T4N,J12N

© T5N,78N,L10N @ 71T4N,T2J5N,4 6N

Byt asc %, @9 9ell 3AB, 2AC @u1 6CB @& uRwT

P OIRI AB AC TAT (B & I PRI © | I
IR Ac®I D R A 8, T DC: AD BT A BT

[MNR 1994]

(a) 1:1 (b) 1: 2
() 1:3 d 1: 4
AT 12, 5 AT 13 BIS IR & A I (bl fIg R A
# g I9 399 I UsSol &I 9ol B T DI ©

[UPSEAT 1998]
@ 30° (b) 45°
() 90° (d) 60°
1

AR 2 AF® & 9, @RI x =0 TAT y=0 & 3w

AT g | S R @Y forar Y &1 iR e §
[MNR 1981; UPSEAT 2000]

(@ y-2x=0 (b) 2y—-x=0

(¢) y+x=0 (d y-x=0

Il ¥ BT T geHl H 39 UeR faafa fear o g, fe

UBET WIT, TR BT &l A1 & | T4 °ghi & A1 8

[UPSEAT 2001]
(@) 5N542N (b) 10N10+2N
N 2N . .
) —, = d Kl el
(© NN (d) 3T 9 BIE

AABC T IR 07| Al Fgeld & 3/@we & 9 P, Q
AT R OA, OBTAT OCSH JfA &, d9 P: Q: RE

(@ sinA:sinB:sinC

(b) cosA:cosB:cosC

(c) acosA:bcosB:ccosC

(d) asec A:bsecB:csecC

Y Por W ArRTaRer ¥ A 9o P Q@ 9T R BRR 2|
I p AT Q& HEG PIVT, PTAT RS A PV BT &l AT
2, @ paT A &

2 2 2 2
@) Q;R (b) Q R

R Q
QZ—RZ “ Q2+R2
R Q

()
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35.

39.

40.

41.

42,

43.

ey wrde § e fag R A 9 £ @ RBRRA 21 IR
P QTAAT QT RS HE PV HARL 150° T 120° €, 9
|EIERRT H dell 2 Q RH ST 8RN

[UPSEAT 2000; MNR 1991]
(@ 1:2:3 (b) 1:2:3
(¢) 3:2:1 d) (3)w=2:
Ife FegemraRe #§ T 99 4, 8 ¢ U g W HRR &
TAT AT B BT CTAA €T ASD Heg BIVT HAM: 60°, 150°
TAT 150° &, T gl H AJUT & [1AS (Pre) 1995]
@ +3:1:1 b) 1:1:43
© 1:43:1 d 1:25:25
afg 7 I URATT & gl & A BT o W uRakia
BIAR a-7x/3 B W & T 390 URUM &1 gRHATT
Ugel BT /3 AT B Ol ¥ | DI o BN A

[Roorkee Screening 1998]
(@ xl2 (b) 2z/3
() nl4 (d) 4xl5
T 9l pAAT Q & URVEN g2 AT 398 & T 9 Bl
faem famRid e = gRem®t R’ 81 WA B, @@

@ R?=P?+Q%+2PQcosa

(b) R'?2=P?-Q?-2PQcosa

() R'2+RZ=2(P2+Q?

d) R'2+R?=2(P?2-Q%

AB, BC T 2CA & FHIGIRN 91 H7 & et asc @

a

ol & Iy PRRA & 9 S8 URUE HT URHAT
Terr e weRRid el [MNR 1981]
(@ CAN b AC ¥
¢ BCH d CB

ABCD U HHIRR oGSl &| U U HAI PA Al
PC & THMUR dcl & §RT ATAT CH! AR BT Bl
2, T PB T PO B AU 9l §RT BTAT D UfIHT
BT § | $9 i @1 aRom 8

(a) 2PA (b) 2PB

() 2PC @) = A B A

T PUT, A gl £ QAT RERT BRIRA © | I8 A d
98l B, e P:Q:R-

@ 1:3:5 (b) 3:5:7

() 5:7:9 d 7:9:11

Pl T W BRRT I 7 N, 5N TAT 3N Fgaawel 4 &,
Al sNTAT 3N S T BT

(@ 30° (b) 60°

() 90° (d) 120°

S
~,
A
I’.TLI&
2
o
Al
3]
w
2
g
'S'|/
i

[AIEEE 2004]
() (2+%\/§)N oI (2—%\/§jN
()  (+V3N T (2-+3)N
© (2+%J§jN qer (2——f]

d)  @+v2)N T 2-42)N

44.

45.

46.

47.

48.

49.

50.

51

52.

a1 9l paAT Q@ BT IRV /3Q, P eI § 30° @

aﬁwaﬂméaﬂg:

(@ 19T 2 (b) 33T 5
() 334 d) 4375
S AT 240 FET BT IR T UHR IoM g, f a7 IRt
TR ¥ eI 88 T USell IR SRR H 60° BT HIOT AT
AN FERR A 30° BT BV IRN © | IRFAT § TG 9 ©

(@ 120N,120N (b) 120N,120+/3N

() 1204/3N,120+/3N d) 3T A BIS TE

T 99, B B B EgoqaRdT § w@d 2| UH 9o
If¥eM @ IR, TERT 9d STR-Yd B AR qAT TIRT
ST B IR PRRG 2| AR gsel 9o sME, T9 W &I I

g
@ 5v2N,5v2N ) 5v2N,5N
T 9 PIg T

() 5N,5N (d)
U B qF fAgall 4 paAT C Bl BHI dell PA,PB el
PC ERT 9 UHR NS oxar & fF s@r gRumh

APG ® Wl G AABC &l &b 8| a9 A=

@ 1 (b) 2

() 3 () T g T

fg W BRRA 8N, sV TAT 4N TRATT B d
HerraRen # € 79 Q1 BIC 9l & HI BT B

(a) cos [4()} (b) cos [40]

() sin~ [4213] d) STH | BIg T8I

TP fdg W WER o DIV F el & gl P AT Q BT
gRUMT R 2| da@l 2P TAT Q &1 AT DIV W aFH W
gRemfT 2R 2 3R p AT 2Q & ISWIh BV & TRE
BIvT (supplementary angle) UX = R Y gReml 2R ¥, @9
P:Q:R=

(@ 1:2:3 b) \/E\E\/g

© 2:43:46 ) T A PR T
fodl BT R BRRA T dall & RO @ fem g A

ww%m%awqﬁmwam%aafﬁqﬁnmaﬂ%

21 98 9 T BIC 91 ¥ UK © [AIEEE 2005]
@ 3:242 (b) 343:2
() 3:2 (dy 4:3

ABCD U& T & RT®! Yol AB AD 3R CA & 3w
HHL: 2, 3 AT 5 fHUT YR & 91 o1 & a9 aRomH 9 &1
IRAT (SWHAT & Ud M I Fe) fm aR 4, =1 2
@ 1 (b) 2

() 16 ) TTH A BIS TE

A Fd P+QP-QUH T A 2P I°1 & AR
IPT IRVH 9% 91 & DIV & Add F 9 HIOT AT
AGE]

(a) Ptand=Qtana (b) Pcota=Qcotd

() Ptana=Qtand d) STH A BIg T3l



53.

54.

55.

56.

57.

58.

59.

60.

61.

IfE T 9 PTAAT QTP DIV W $H UBR HRRQ @, h a1
IRV 9 R 9 P B RER | G AR P B GYAT AT

SR, |1 QN 7 RO 961 & W BIVT € [UPSEAT 1999]
(@ 30° (b) 60°
() 45° d 90°

WWR &1 U& T (Bead), U FEAR dal # I i
AR W e ¥&ar g1 I8 UP e °F §RI AR &
Joaad fdg A @81 2 IR gWI Aged @I faRem H aAr
BT 2| AT O B oIS, AR P OAT B GRER B, Al
grl H G919 SR dR & A9 W) gfafhar = &

@ W,2W (b) W,W

() W,3wW d) = 9 B &l
gl T Q& IRV B AR Q@ fawm M wad
84, P&l e &1 Soc fear S, dr aReml sRafida
REAT B PT QP d1 BT &

@ 90° (b) 60°

() 45° d) 30°

Udh Aa9Had IR I R Wl & 9 paAr Qi o s
ATATA DI NS SR MR & AR R 8, el

3ol AT Ahd 8, d9 L1

P2 Q2
@ 1/W? (b) 2/W?
) 3/w? d) T ¥ PIg T
fopedl afast war # <1 Rer Rgall A4 den 3R UH SN
ABC & R 49 gd 21 afe o ¥ g c R U R w

dfer faT SR, @9 91T 4 | I 2 (STl e @1 et
a b c TAT &THA A B)
Wh

() —@%+b? +c?) (b)

W—b(b2 +c? -a?)
4¢cA 4cA

W 2 2 2 Wb 2 2 2
() 4CA(c +a° -b°) (d) CA(a +b® -c?)
OWR BRI gl MTAT NS FF BV 150° B | $ADT O
R HRRG aRm Rraar aRAmT 2 618 8, M@ owaq
feemr % 2| 99 s 996 § v v aRer &

[BIT Ranchi 1993]

@ 2434 (b) %,2
() 34 d 45

Ifg paAT 27 URHT & 1 g BT IR PR oF 7,
Al & AT BIT B [Roorkee 1997]
@) 273 (b) 374

(c) 475 (d) 5m6

) gl X TAT v T IRV FE T x @ I A FB
faafSta 9rT &1 gRATT v, 99 T 9l & FRI DIV &

. X . X
sint -2 b) 2sint =
@) 2y (b) \/ oy

(©) 4sin'1\/§ d) ST 9 B3 T

3R URAT & T qel & He<H qT YAaH IROmT e
FA G2 99 9 20 & PV W R oA 8, Al 95
gRUMY &1 alRHATT 8 [UPSEAT 2001]

(a) VF2cos?a+G?sinZa (b)

(©) VF2+G?

JE2sina+G2cos? a

d) VF?-G?

62.

—
Rerfar fasm 1263

)

S

A 0P R PP Y TqGHdA W & m GHAT D
o v W U@ A 9o FHRRA 21 IR £ @l Age
H G & ford uIla 8, A1 F T URHATT

[BIT Ranchi 1993]
(a) mgcos? @ (b) mgsin® @

(¢ mgcosé (d)

TR §d, e AR 7™

=l BPr[T ABC S AT A, BT ¢ WR A9 | AR
I BRRT & TAT HHI AWRAl BG AC TAT AB B

mg tan

U €, 9 BT d% © [MNR 1980]
(@) dED W b) R W)
() Sfdd=s W ) T ¥ BIS T8

9 9 2 Q & AABC &1 ol & et 9 F RIRA

2| I 7T IRV B A BIHR JoRkdl ©, q9
@ P+Q+R=0
(b) E+2+5=0
a b ¢
(c) P + Q + R =
cosA cosB cosC
() T BiE T

B ABC @ SIRIT BG 4, ABTR OF 45 £ @ R3H
UHR & f% BP:PC=CQ:QA=AR:RB=m:n.3afz A,
RIS ABC &7 &3l UeRIG &vdl 8, a9 9 AP,BQ,CR
e g | uRafdd et &, foraewr ameef §

m+n n-m

m-n n+m
() 2(m?-n?)A (d 2(m?2+n?)A
ST AABC @1 STRIT BC CA, ABS 3T o dall 2 Q
R BT R %’ﬂﬁ b URd< (Circumcentre)q}[ HEa@SIN
g a9
(@ PsinA+QsinB+RsinC=0
(b) PcosA+QcosB+RcosC=0
() PsecA+QsecB+RsecC=0
(d PtanA+QtanB+RtanC=0

P URAT & & SRFAQY FAR Fal b1 aRomHl, Sl fd
TS 91 A p T TR SR ©, &

(@ 2 A

A b) 2

@@ FAP b) 91 gH 4.P
(c) dcf2p (d) 9o %

fpddl et & 9 A gl 4 B ¢ ® uRa: HHdel
gt (Aermraven # 98 & Fe™ & g G,,G,,G, ¥ @
@) G;.AB+G,.BC+G,;.AC =0

(b) G;.BC +G,.CA+G;.AB =0

(0 G;.CA+G,.AB+G,;.BC=0

(&) 3T 9 PE TE

] FEee FAR gai Pd Q &1 URVHI g 09 T[oiRan
21 O QTAT RPBT HHT: pTAAT QW UfoRenfd fopar Sirar
2| T A gRom oF Torar | @

@ P,QR T HE b) QP,R s # &
() RP,Q IS HE (d P,QR A HE
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1264 Rafa i
[i=——=——]

8.

S AT g g, FSTT el |9 §

(@) TP T BT Aferd Hd &

(b) TIA ©

() FHJcd B JAMALIS T8l &

(d) T | DS TE

T fUvs & fIgall A 3R pUR QT WA AR 9 AT
PR 3P & B AR Fell & WER 9 fear o, ar
I8 aRemHl @1 fopar famg e 91 9 faRenfia &1 s

[MNR 1986]
1 1
a — AB b) — AB
(@) > (b) 3
1 3
c — AB d) —AB
(c) 2 (d) 2

I |Afes ¥R 99 2Q R RS ABCc @ HEI A, B,C
R HRRA 21 afT 9 g &1 aRUTH AABC & 3ida=

ﬁgﬁaﬂw%aﬂ
(a) B Q =0 (b) Pa+Qb+Rc=0
a b c
(o) PR (d Pa=Qb=Rc
a b ¢
9 9 P Q & ST ABCcH HH A & WA Rl BC 4,

AB$WW§|H&W¢W AABC @&

Jdds H BIHR [oiRdl 5, 9 [SCRA 1999]
@ P+Q+R=0 (b) B+9+B

a b ¢
() aP+bQ+cR=0 d) = ¥ ®IS &l

Ife <1 argafesr AR 9of, fa afRaror 10 AT 16 N E,
%1 AR BIC 9a & fhar 3@ I 24 ¥ €0 W Rerd
T & IfRY HRRT B | I9 gat @1 fhar Y@r & "y 99
g

@) ) 8

(€ ol d) 18T

afe T AR AR gl P Al @ & uRumd @ Rerfa
aRafia <& 8, afs paar @ & Ruftal # wew
gRad fear S, a9

@ P=Q (b) P=2Q

() 2P=Q ) ST ¥ BIS TRl

T TR 9 £ Q RGN B8 & U6 RR & 24, 8 #1 qa
64 @ gRAT R Rerd fIgall 9 4, B ¢ R PR € |
I e FgaaeeT § 8, 99 P:Q:R -

(@ 1:2:3 (b) 2:3:1

€ 3:2:1 d) STH 9§ B T_I

Q1 AR AR Tl BT IR v | el & 9 ar
18 AR 81 A U g 4NV B, 9 GRVMA @l 8IS 9l

i @ & [UPSEAT 2002]
@) 4% (b) 8HIex
© 12 qex d) 37 & g 7

a1 g, 9@ aRANT 2y 8, Th Jag™ 99§ ael

TG DI Yol 8 W 2| T T7H A T dc1 4NE, T BIC
geT | aRemHl B A B

@) 8N~ (b) 16N

(¢) 12N d) an~v

20.

21.

22.

23.

24.

25.

26.

A FHE e FER de, S Byet @ 9l R PrRiRd
2, @1 IR fhaRa s

@) dfdds W b) URIG= W

(€ THEDE W d) FEd W

e A A o TS B BT gl & Iy HRIRT 94,
TP qg™ & I ©, 99 9 Bl

(@) gHIE
Prgst @1 gemieit & Frgarh
(c) Aqerraer |
(d) =R SO H
aﬁa‘rwﬁwwaﬁg@zﬁaﬁ% =T B
gRomH 2 =7e &L ar
@ P=Q (b) P=2Q
(@ 2P=Q d) T A PIg AL

3 IR g9l S Yar 99 8§, U dorg Bl
iy a=a €, afe 9 € [MNR 1978]
(@) AfQE dorr r\Afde  (b) HAQY dAT |AM

(c) OTTHAM TAT IRTARY  (d) FHM TAT IFAQ]
Pl T H AR Tl BT IROR T T g Fad
ERi i

(@ T® Ydhel 9 (b) TP qIg™

() 9 ) T W I

S T AR 9 P AAT 3P 40 W BT I W B | IR
P faen fAUdd o= & 9 q@ gq@ aRemd = @
TR IMTIRT & SR
() 30T b) 40 I

() 50 ) 60 A

AMT U 9 P, 9l V&1 ABERT USRI BT 8 T 0 dlg
g §1 @ 0@ R P& MLl &1 gR#ATT /=1 # 4
e gRT @ Bl ©

@) AAOB (b)

1
) (EJAAOB

AT BT B B B & AR gl BT IRV ¢ W
PR 8, 99 o FAQY & qAT D W HRRQ &, 99 I
smfesr 21 afe P>Q, d9 cp-

[Roorkee Screening 1998]

2AAOB

() 3AAOB

PQ 2PQ
@) PZ—QZAB (b) PZ—QZAB
(©) %AB d) ST ¥ BIS TRl
P +Q

T AAFY FAR 9e1 5N TAT 15 N Td WR IR B8 & A
T a1 fagell W, O WER 6 WX & g0 W €, o
I8 RV 91 SR 9@ JRINT B & fag @1 A9
R HAA: BN
(a) 10N,4.5 #ex (b) 20N,4.5¥ex

(¢) 20N,1.5#HIex (d) 10N,15 9Iex

U&H SATAD (lever) RTADT THIE 1 HIeX TAT R 4 T &,
=T A 10 IM TAT 2 IW F & MR Ao g 2| SAAD

[Roorkee Screning 1993]

W IF g @ oo IH P YR 9 W, e aRa: I8
| H Bh, 7

@ 59 (b) 25|

() 45 (d) 65



27.

28.

29.

30.

31

32.

33.

34.

frddl FFaIoT ST ABC H ZA=90° T YT 4 b, ¢
IR 5 T, 4 A TAT 3 W1 2| AR AT A4 BAM D
RS I & ATHOT HAL: o, 9 TAT 16 (FSA-TAI H) &, T

F @1 ufemor &

[AIEEE 2004]
@ o9 (b) 4
(o) d 3
ﬁwﬁha&wﬁaﬁéﬁﬁﬁg (2,3) W XTAT ¥ e
P oS AT B FHOR HHIT: 6W T 5w T B PR
& € 9 qoifdg & uRa: gRumft ga1 @1 mepf &
@ 8w (b) —3W
) 3w d) -8sw

T A U BAlS Bl AU Y W X g © IR IqD

Ted T B TR BR BT UF B H UHS gU 2| IS 98
W@W?@&%éﬂ?fﬁﬁgaﬁwéaﬁ?uﬁwﬁg
B OBT W QP x 8 T 9GP PY W @@ A B
?TH]TTI?ﬁ BT [Roorkee 1992; UPSEAT 2001]

@ «x (b) x?

1
(d) Z

1

x

TE B I B @ URG: gA Gahdl B, B UAD W
o 1 T & ST five e ¥ B W Ue aage SR

W, ?ﬂg e &1 &= & uRd: S @R

¥i

eI /9 8, 99 91 &7 gRHET 8 [UPSEAT 2002]
@@ 2N (b) an
(&) N ) T ¥ BIS T

WW%%@&AH&TBWE#W%@TWWP

@ —*9ag b 2P*Q g
P-Q 2P-Q
() P-0 pg (d) P-Q pg
P+Q 2P +Q

3 SRfAY FERR 9ot 5 Wl @ O W Rerd fasgeil W
PIRRG & | e gROTH Tt oN, TS Tl A 10 W B g W
HRIRT B, d9

(@ P=16N,Q=7N
(b) P=15N,Q=6N
() P=27N,Q=18N
(d P=18N,Q=9N

J5 A=E B Fer Y —(X;3)=—(y__14) @ Igfee drERq
2 I BT g (41) D AU L3067 DI fIem F el
2

[UPSEAT 2000]
@ o b) 55
(© -5 @ 5
TR B ER ¥ 39 W Red fhell g g ot 0 fa
Al ARy, fF & 78 =R B =W 45 S g ¥
2, Bl ERIAA R TSl Ffdd gy R R Y T 9 4
9l a1 39 AR @1 yghy sifdread &
(a) AB (b) AB2
© AB/y2 d) 3 & P 7L

35.

36.

37.

38.

39.

40.

[e——]
R e 1265

e 3T SAIQY FARR g6 PAAT Q (P> Q Gﬁ@?asﬁ@

d R FRIRA &, aﬁsamﬁmw% a9 gRemT &1

forar fag fra il ¥ W Rewss SR
d
R ) )
Sd S
g —— ) ——
(© P 0 C) i -Q)

U geRpH BT STVl G § A g P U GeRpH bl
fomfor avar &1 A P s wwalor A gEAr €, q9 Fiffd
qog BT gl H R | AR g P B o BT A gAT
e S, 99 gorge o1 el B SR [ATEEE 2003]
(@ Gsina—-Hcosa

(b) Hcosa+Gsina

(¢ Gceosa+Hsina

(d Hsina-Gcosea

ST 2 ® G ABCD BT SIS AB BC CDTAT DA S IrgfasT
T 4,3, 4 TAT 3AEG & ol HT GROMAT 77 81T
@) o & B A SN drell, 542 "=d Bl q

(b) SMTETT 72 HT Th a1 A

(¢ I 9

(d) T | Big TE

9 Ffeer FA=R 9 Brel Agc & Y e w
PRI €1 9 g BT IRV B & uRe= I 8aw
NSl g, ufs [Roorkee 1995]

(@) PR () P=Q=R
a b c
() P+Q+R=0 ) T ¥ BIS T8

fIgell A4 T B W HRRA 3T AT FAKR 9 Th
g I 2, e et ¢ 71 afk ger A X
U FHHIOT H AT & SR d9 9 4 AT BT qAgTH T
2| 99 IAI ABH WHAIV R BRRA &, a9 9 = el

BT FY™H IARIT
(a) GH (b) G+H
) VG%?+H? ) ETH A BIS TE

AT B3I FARY TR 9 | UdH A0 I AT B
T ) Rerd 2 denm S99 Gufed 21 §aoid & 91 A9 B

BT aRem {6 g3 g1 fawenfua g [AIEEE 2005]
H H
@ Z2a1B) ®) 2B
2H H
© AB @ ave
ECKIRIESIREIIS RN

15 W R B UHEHH Bs, Ud ReR fawg ¥ o der
12 W ol T SIRGT @ WER, Sl 9 RRT 9 ¥l €
FEHR S Bl AR TS BT AR ¥ FHE 6 B, Al

sin@

4 8
(a) 5 (b) ry

19 24
(c) 20 (d) >
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[S====——xT]

2.

T B dd H 7 g0 W Rerd fAgall A der 3 /oS Bl
Th SR 91 §S B U WHUR B dod SR WR A
HbaT & 9l U &fdsl 9o P39 YR ARG fhar war
2, & gl B Fwlra: 0 AREwer § 8 SN ¥
SRS
@ =
W(I2 +a?) 2W(I2 +a?)

(c) o (d) 702

A I # 13 Wier g9 W Rerd a7 famgall 9 5 diex. den
12 Hiex oIS @I af SINAl & W8R 6.5 fh.IT. TIHM &I
T fIve Sfedt gam B | SR &1 ard 9ot (fham. wR #) @
@@ 35 (b) 256

() 45 (d 34

50T 9 waR &1 Th Mol e $wER AR @
WER foRm § B /oW @ Uh SN, RNNer te RRT
AR & AT fdg oR qAT ERT S Pl Aqw A JsT g3n
2, g9 SN ¥ o 9ol ®

(b) w

W(l —r) b) W(l-r)
(1% +2In L
W(+D (d) T A B A
(1% + 2Ir)

Ui gl drell U S, e aaf &1 e derm s9ar
gRATT W ¥ o) S dad €, » g & GO 89 WR
3FaT B AT § BT, Sfalds

[Roorkee Screening 1990]

(@ n=2 (b) n=3
() n=4 (d) n=
TR WIIR TNTS 2/P Th M s, 501 » & U e
AT @Mt & WiaR e @ e § 6@ 7| B &fod
ﬁ ﬁ—‘:‘f ?ﬁ“T X %—Cﬁ gg % [Roorkee Screening 1997]
@@ o by zl4

| |
() tan’l[—] d

r r?-1%
UF ge fIvs R O 9 BRI 8| e ao AreamaRenn §
g a9 9o B

el fvar ST €, A1 I8 M@ FAGed (Equivalent) BT

[MNR 1995]
a) ngﬁﬂ—\’ (non—zero)a?’[a%
b) UH I Td &
o) Ud Jorgw, RTAST Merl 9841 & &a%hd & ¥R &
d) W;ﬂgﬂﬂa%mwwqﬁa—gﬂmzﬁawwa‘r

RSl

U AT 96, IS P aRIR 8, Uh 95 TR BRIRA
21w A Red g1, A9 9T gl I 60° BT BT g
2l AR 7w 9a & AT fRar § Red g w @ 9
IR R TR AvelTaReT U<l 8l §,
@ P=Q (b) P=2Q
(© 2P=Q () T 9§ PIE T

2 e HE @ S FAM BS ABC 95 A R & &Iah
AR & HeN SR g B W Td el Wi & WeR
Age @I fawen # fel g8 €1 IR B P AAR ¥
0.3 Hiex %, SE [Roorkee Screening 1996]

(a) AB<0.3 #Hie¥ (b) AB<1.0 #HIc¥

() AB>0.3 #Hic¥ (d) AB>1.0 #Hicx

Uh G90U BS AB fS@] oa1g 17 HIex o G491 120
four 2 @& e R e SR AR & 98R a9
T R e e &fte wef w2 a7 R s HWiex
T UP SiaT gRI, AR & 9 W U WSl 9 g9T g3l
2| SiaT &1 9919 9 ©

@) 32 fHuT YR (b) 16 fHUT IR

(c) 64 fHUT 4R (d) 8 fFHur R

U A B8 AB RNTH®! aI1TE 28 &1 Udb R, U@ e
FEaER AR W W@ ©§ IR A RRT =R /3 SR
R AR & ) famg & 9em & S &b 3o FHealeRa: W
2 I B8 AR F 0 DT A I Fgad H ©, a9

cos? @ =
@ (?-a%)/a? (b) (1> —a®)/2a?

© (%-a?)/3a? d) T A B T

Th BR[ST ABC @ STl ABT AC B ST BRI al
a?ﬁsecBasecCWmADEﬁmmmg
SEN [MNR 1995]
@) BCHT #Y g

(b) AW BCWR STl AT o UIE

(c) D,BCEﬁcosB:cosCzﬁWﬁﬁﬂﬁﬁmg

(d) QBCﬁcosC:cosB%Hﬂ'Wﬁﬁ“ﬂﬁﬁW%

9 AT 9d, IS BT 9R 10 BT & 1@ fIg W
PRRA 2| AR @1 a1 Y@R 9 PV 996N §, a9

T URUMHT 9t 81 T [UPSEAT 1999]
@ T (b) 5v2
© 1042 d) 20

39 BT & AR a9 B SHd B W 4 T DWW
IRfY & qH 3faNTell R §eff IR SIRYT g§RT oIearar T
21 afe <1 parg SIRAl & 957 BT 9 B, 99 cosd Bl
A4 B

[AMU 2005]
4 4
(a) T (b) %=
© @ T W B

U TR ol quee foaa] oI 3 301, 4 31 de1
59 E, 999 I91 ol & 79 {95 9 U SR §RT oAcd!
2| ATRITERAT H $9 Ol BT HedreR W gHa e 2

[UPSEAT 1999]
.4 24 . 412
a — b —
(@) sin [25) (b) sin [25j

() cosfl[;—sJ d) T A B3 T

I I TR TEaq Remell & Jgfew Wy 9dl &
e & A wrT &1 a9 g 8, 99 R W™ fig &
oRa: gt & rewit &1 AT 7

@) Wad I (b) 3T FHD

() WT HUTHED (d) B of T & Fpar B



® TP fe= e € | JAger @l sfaRer
H ST & P §RT HRARR I TR AT BIOT 7+ 2

@@ sint (gj (b) sin‘lgj

(¢ 60° d) T | PR T
22 TS B U THM B$ RIbd SHEaleR I & R dell
T H 4 W TS e G W araraer § @ 2|

Ife FealeR | B FT FHT 08, 9 sind - [MNR 1996]
2
@ 2 © L
a a
a a’
(c) n (d) W

gy

T el FHAA Alfrol o DI W FYHT 3l 2 | U fuvs
W & WR © BRU 3P BT &I vl H B, "yl

BT T [BIT Ranchi 1994]
(@) tanta b) «
() tana d) 2a

AT A o BT R FD 97 FATA W Th HUT R H 2|
YT BT 4 B | PO Ao # 2 AR AR dadt I

[UPSEAT 2000; MNR 1991]

(@ a>4 b) a=zl

() a<i d a<i
TyoT I[OTId (1) T THUT BIUT (1) H TR R
(@ wm=cosAi (b) m=sini
() mu=tani (dy wu=cotd

T wel d GHde BT &fas § g 45° 3R 4=0.5 ®
qr 90§ @ FHR R a9 RAaH 9 Bl
fuT wR # uRET, S 6 4 6T & fve & FW BT AR
i |qa,

@) 3v2 b 242
9 V2 o L
(c) (d) 72

A 9 o DIV R PD wT A, TEHT Gy¥oT Il
4 8 W WIR &1 U fvg farmmaRen # 2| Qv @
PI AR g & o opfie a9 9 ©

(a) 2Wsin(a+ 1) (b) W sin(a+ 1)

(¢) Wsin(a—21) (d) 2W sin(a—A4)

we Afasl I9da R W wHR & fie @& fa @ fog
HTITID AT I BT

(@) Wsina (b) Wcos A

(¢ Wtan A (d) Wcotd

s fuve, e R 4 fhum 8 &fas | 30° &1 dior
R BY T 2| I8 AW Ao Bl R H § a9
YT OIE BT AT B

1
) = b) V3
(@) 7 (b)

1 J3
c e d —_—
(c) W (d) 4

—
Rerfar fasm 1267

—F

ool a7 Ta99ad R U MR W, U dcf 2 ST AT af ool
B AR AT SRS PR 8, S R I T & | 99

aoﬁﬂwﬁa%%ﬁeﬂjmﬁ%%

(a) tang (b) secg

(¢ sing (d) 379 & BIg TE

TP B AB @I AR wE, Ud W B RE ! 2| TS
AB BT S0 RRT A e Sahkr faR @& 98R qen
raen RRT pwe afds 99ad W & | Ik s 316 e
B AR & g W B, 99 A R ufafar & "M R (u
YT 0TS 7)

@ wuw (b) w

() BWR Afeg wlafear  (d) wiu

% ve U weT FaaAdd (BMFd F¥de) IR arRITeaRen §

%ﬁwww%%laﬁwmw

J3
BT RN FerRT R AT T BT AR e ael fag
R fIve & Ugad W I8 HIOT BN [MNR 1995]
(@ 15° (b) 30°
(c) 45° (d) 60°

40 fHUT R &1 ta fUve Ua et afast wade W, R
YU UG 025 B, foRMEReT H 2| 98 YAaw Al 9o
S & fove o1 G wam, 4 &

@) 10 fHUT WR (b) 20 fHIT ¥R

() 30 fIm R ) 40 fHUT IR

TS AT HIeT (Hemi spherical shell) Udh W& STd{HATA
wR, STFHT T T 4 7, fRmrERen # 1 RA Rim) B
A AER B &fSt | g = F AP T8l OBl
qHal ©

() sin7'(2sin A) (b) cos(2cos A)

(¢) tan*(2tan A) (d) cot™(2cot A)

TS AARY WGl RTId) awTs 70 W1 91 R wE, AR
dIaR & WER, AR A 45° BT BV 9 gY@ B | A

FT T o e e AR | FHH: %HW%%\'IW

fae, RTT 9R %%,Qﬂawﬁmﬁmﬁmélaa

98 Sars (HIex #), ot & 98 =afdq g waar 8, &

(@ 30 (b) 40

(¢) 50 (d) 60

fodl Faanad R e v W @& R & HRUT e
BT AT H 2| AT FHASA BT &fooT F gbra 30° B, d9
TYOT BT BT A BT [MNR 1978]
@ 30° (b) 60°

() 45° d) 15°

ol IR T B8 ABHT Udh RIRT 4, &S S B8 AC
R, T4 98 (& ool RT I8 ST 7, e dadl 2| B
TAT CTFH SN ERT IS & | 519 TS e &l e 4 &
@, afe ZABC -=90°, ux ©YUT BIVT TAT o, AB R
FealeR & g BT BI0T B,

2tan tan o
@ u=_o— (b) p=—— s
2+tan” a) 2+tan” a)
2cota cot o
c = d =
© # (1+cot? @) @ & (2 +cot? )
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16.

20.

21.

22.

el 2 BT 9 BT TH SN UG, wET A FHAA W AT
21 AR TOwEad & PP Bl dRER e © 3R
u<4 tang ,dd

(a) Y JeP A TSl T BT e

(b) g T DI B § g FEdI

() ¥d U B A BHA 3R Jeb

) g AT AT DI AT H BT

Uh JAOIHR da, raal Br » e 399% 47, b Wl
AfdS 9 R 39 YR W © b SHBT T wHae RART
afs 9 & e H | SN RN & B I 'R
TTAR 9T gl U &fdSl 9o dofd W= ol Il 2 |
gfe avor Uy B, A1 dd9 BHAT H UBA Jed
SR, afe [MNR 1994]
(@ r<gh (b) r>zh

() r=2uh (d) r=2uh

Th I B€ AR @1 ¥R w 2| 39 s & B R
ST WY W TAT 4 RRT SR daR & WER AT g3l
2| BE IR I # AR & oIEaq HeaeR o 45° &I
DI g g AT Aol P a9l 2| I
IE W fdvg W ®Y W W& (rough) 8, d9 3TH A
;'Fa—cﬁ Cal Eré-UT W % [Roorkee 1970]

1
a 2 -1 —_
@ 2 & 5
1 . .
9 - 7 9
© 7 (d) B Ll

U five, wel Ad9Edd R FWR P R Wi Sar 2|
AT GY97 B A B 99 I8 Ad9Hdd KA DI g1

2, 79 3P 91 =LA B, el k = [MNR 1993]
1 1

(@) 3 (b) >

(c) (d) 2

1
TP 35 fHUT &7 91, Be &fas dd N W 40 FUT &
B Wed & o smawas 21 =y

H [BIT Ranchi 1995]
@ 1 (b) o

1
(€ 4 @ 7

T Y WGl AT A Bl JfaRe # ' 39 Wil
P forere RvT et &fet da W a2 S RRT v e
SR GOR § 9ER @ 21 IfT A BT SR AR
A gHr GTAT °YOT YIP &, 9 tand -

[MNR 1991; UPSEAT 2000]

(b) 2u

@) pe

@ w
3u
© =

TP 6 fbur o1 fivs, fhdl Faaaae R RS Fa1a 300 &,
AT Ao Bl eRerT A § | Afe FawHd BT gbla 600
FR a1 SR, 99 39 Mvs o W1 o & fo dd @

e smawd 9 (fhar. wR #H) & [MNR 1987]
(@) 3 ®b) 243
© <3 @ 33

23.

1T R & §idT 9T B @ Heg GY9 BT BT HE AT
B, Jfe 39 e BT AT B & ol <LATH 600 THIT
YR 91 3MTTD ©

[SCRA 1995]

1 3
(a) 2 (b) 2
© @ 1

o s

el By & WMol R W A9 SRR B BT o bs
g [MNR 1979]
@) D= b) @ B
() IRd= d) THDS

U FHSY GTg B GATBR Dl (Circular disc) Taa! o
10 JH TAT D= 08, W 5 A AT 25 WH AT & QA
FAHR g 6 S 2| 39 qaeR sl & b= G, ar
G,, THR dddl & AN R © | Ife 59 Bfad el &1
T b5 68, 99 0G -

(a) %ﬁfﬁ (b) % RsEei)
© 2 @ TG P

7 N TS P TS Bl SIAN B, ORI O s
RR I 0 & o & gaR uRafda grar 2, grm

(a) wﬁﬁ@%aﬁrw (b) wﬁﬁﬁ%q@rw

() TWRR %aﬁrw (d) w%ﬁﬁ%aﬁrw

AB TH 150 I Rl @ B A W 15 9 R B A
50 T @ S W HA: 1 fum e 3 e & [ Fur
B AY 25w & TR v @ 0, a5 e
BT @ g ABD e fag W Bl e R

@) 40 Y )50@7%
() 67.5 d) = 9 ®IS &l
UFH 4 W AN & AR Ued R dh TNaR g fHar
T B afe ot @ et g9 @ Boar 8@ @1 97 B v
ﬁsﬁwﬂma%wa‘@fa%@sﬁﬁ [MNR 1993]
1 1
@ 2r+1 ®) 2r -1
1 1
R S
Waﬁ@ﬁwa%azﬁwmwaﬁﬁwa%aaw
BIAT 8 3R 39 1 rgurd # dfedr 2|
(@ 1:2 (b) 1:3
() 2:3 d) 1

2@ UH SN el R 31 23R S8 2 &1 U@
3 9o 7@ B, 39 R fvs &1 o d gnm

[UPSEAT 1995]
a) I & Hax
b) 3l Mt & WiR
c) Eigiicd JA-YSS (Interface) UX
d) THl @ 9



DI FAgag PR[er & A9 Nl R @ A9 | H
SN S FHON Bl Tocd D G o | 59 FHDI GARGAG
RISt @1 B A4 | BIHR S aTell AIfeadT R 8 $dbls D
TWIR 9 UBR o, [ AG-

(@) 43 (b) 5/3

© 83 d) 1013

6 | I TP B & Uh R W 1,2, 3 TAT 4 B P! gRAl
W HAR: 2, 3, 4 AT 5 TS & YR 0 gJ 2| IR} B
BT AR 1 UISS ©, 99 39 "R ¥, 99 g @1 g0 o4
R g Agferd arll, 1 2 [BIT Rnachi 1989]

(@) 53/25 (b) 63/25

() 73/25 d) T A DI T

TP B AR ABWR D! Al fAemail # Her 12 FH =
6 W FHAs & ol FHlgdg BRS¢ T DAB TR S
21 ABY ITYT CADBT @ B Bl & BN

(@) o5 H (b) 19

() 15 (d) 2 I

RISt ABCH, ST f6 R |AHPIV B, ol AC 3R BC BT
THRISAT HHT 3 THT AT 4 THT € | FHR I TP P D
WER, AN ABC R IR TR I YD 2P S aRIER
et @ et & T el R FRikq g1 Y o9
Tod b5 DI G ©

Rl (b) %ﬁfﬁ

(d) T ¥ BIg TRl

Critical Thinking

I Objective Questions

I 7 gl PTAR_AT QBT URVTHI §d 7T & BT Dl 1:2 D
U ¥ dfedr 8, Td YRemH T aRETT 8 [Roorkee 1993]

2 2 2 2
@ 22 (b) %
PZ_QZ PZ—QZ

© = @ 3

T FARY AR 9o pAAT QT | AR P& WI & AANKR
598 fhar g 9 » 0 W fRenfig &= ar 9, 9@ P
AT QT gRmH f 1 g T fazenfaa g

[Roorkee 1995]

Px Px
® $.0o ® 575

Px " ’
(c) P+ 20 (d) T ¥ BIg Tl

T SR W & IR W 59 S W 6 Hex =TS
o SR Rl S, R HE W JaT afed SR & TR
RR N &7 9 B9 9o TR W B ART I

[Roorkee 1997, SCRA 2000]

(b) 342 #ex
d) 442 Hrex

(a) 15#eR
© 343 #re”

==
Rerft Rt 1269
QT I 95 (Beads) A TAT B S U SN ¥ IS &, Tb
SR ey R R R Waadgad g4 9ahd & | A, B
T SN & fivg CWR HHI: R W, WAl WS © |
WIATART W, AT B&faST v&r # 8| A /BAC = T
ZABC = ﬂ % GEl [Roorkee 1996, UPSEAT 2001]
tana  W-W, +W, tana  W+W, -W,
tan g W +W, —W, tan g W -W, +W,
tana W+W, +W, ! !
c = d K|
© tan g W+W, -W, @) ¥ 9§ e
TP e B B T aT Jo@ds 59 al aRIER 9N 2 =0 64
fmfora awar B v fore At Mt & faw @ g8 7 ARk

aawRn & Refd § &fds & B &1 gaa 0T TN B §N
Th?fiﬁ‘cﬁa’tﬂﬁﬁaiﬁmza %—, GEI [Roorkee 1994]

(a) tand=(b-a)b+a)tana (b) tan O I CEaL P

)

(b+a)
© o=V ene @ End-— L tang
b-a) (b-a)b+a)

forelt ve7 Taaad @ RBReR W formEraRenr | war 2 feur
g & v R &1 3R e uRwr axar 21 afe

AfTST & Il ®T FPHT 0 ©, STar tanH:%,Elﬁ'UT‘IUTi’cﬁaﬂ

AT 03 TAT [EART TRUT g = 9.8mfsec & | Td TS &7 9,
T4 I8 A & el i W ugEdn g, '
@ 63 (b) 52
() 7 (d) 8a
S gl pAAT QT IRV RE | AT QT AT fharr T,
ar R &1 AT 81 ST ® ar afe @ fawm yete &) SR
ar R QT IAT BT ST B
gfs P2:Q2%:R?=2:3:x,dd x®I A &

[MNR 1993; UPSEAT 2001; AIEEE 2003]
@ s (b) 4
() 3 (d) 2
Al pIAAT QHT URITHN RE | AR Q1 sMRafia v&d g4, P
1 e fImd = & S 2 a1 gReml R’ 81 S & | At
R R’ WR oWaq g, d

a

~ —

@ 2P=Q (b) P=Q
€ P=2Q (d) T A BIg el

ABC Ud {#aTg Frfsl | oTell cA @M 4B & #ed famg
T FE| fl fag R @it BC BE A, PO AB B

I BRIRT Tl & URATT HAT: 4N, PN, 2N, PNTAT Q N
Ife e agerraver ¥ 2, @@

gl
(@ P=2/3N,Q=6N () P=6N,Q=2/3N
(¢)

P=13N,Q=6N d P=2J3N,Q=3N
UH FF96U BS (Uniform rod) &I e w\dal & 9=
AR H X B | B Bl UH RN Th @A W IR
T RRT @ 99ddl W 81 QM JAdd IReR Alfcrt
Tde # ufesfed wrd g &R afds | #He o IR B
PN R PP 2| I9 TS P SRR G ghd 0
TR ¥ fear S '
a) 2cotf =cot f—cota
b) tan @ =2tan atan g /(tan o —tan )
c) cotd =sin(a— B)/2sinasin g
d) SWRIh T

(
(
(
(
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[i=——=——]

n.

—

IAIB @ IC & ofew @\ 9o HWe: P,Q @l R
BRI ¥, &l AABC @l aidd=s /&1 a9 P:Q:R &
[AIEEE 2004; UPSEAT 1998]

A B C A B C
(a) cosec— :cosec— :COsec— (b) sec —:sec—:sec —
2 2 2 2 2 2

. A . B .C
(¢) sin—:sin—:sin—
2 2 2

I I BT A FAT BA, ST B TaGHdd B IR 10
fou R &1 J@war B, (o = g 6 9o, 9o @ ufafian

(d cos i cos B icos &
2 2 2

T fIUE &1 IR TR AU H £) [UPSEAT 1999]
@) 4 fdu ¥R (b) 6 fHuT 4R
() 8 fdur R (d) 7 Y9R

feft a7 ABcp &1 YTl AB BC COTAT DA D IFfAT T
P, 3P, 2PTAT 5P BRI & | @ AD P 931 R fag £WR
gRemf U< 81T 8, 99 AD: DE®

@ 1:2 (b) 1:3

() 1:4 (d) 1:5

Teh 9IRRIET 3 IR Sl g1 & A9 & ®Y § €, &% W «a
BV AART HIAT & TAT §0b RRT W & YR P TAAT Q
faRmTaRe # € Safd g@a Saoar afas g WA @l
IR 2| afe B AR R pofear €, 999 oM arell f3rean
BT HEAER F FHA 0 €, q9 tan 0 -

Qsina Psina
@ ——=— b) ——
P+Qcosa Q+Pcosa
Qcosa Pcosa
© = ) ——
P+Qsina Q+Psina

Uh AT ABCD 3 UHR © fb AB=CD=a qoI
BC=DA=b.dd PTAT P, ADTAT CBS QW TqAT I
QT Q ABTAT D & Irfeet Frika 2| g A R gt
PQTN g cWR ¥l £ @ & URWIAAT & He oTwIaq
A

() LQ[) (b) LQb
,P2+Q2 ,P2+Q2
Pb + Qa Pb - Qa

© T ) =

P2+Q2 P2+Q2
TP 5 AeR TR 3R 4 VIR BT B &l SINAT & §RT &fs
3R H FACH G B BE B Vb RN A HHA: 1 HIey, 29I,
3 IR AT 4 WieX &1 GRAT W HA 8N, 12, 16N TIT 20V &

YR XY S & o SIRAT 7 a+1a 81
(@) 26N,34N (b) 20N,30N
(¢) 10N,40N (d) TTH I BIg T8

T RR B O 4 IS B IR W AR THERE 24 &,
TSP FH AP I Peol gRT WRER ! &, aAqT r
o @& Rer s Mol R AgeraRen § €| a6 B
1 &fasT & gora 9 = Hew ¥ a1 S ©

(a) rtandsec’d=a (b) r(tan®@ +tanO)=a

() rsind=acos®@ d) T A BIS T

UH AT B€ AB A W RUT &l (hinge) & URT: TA
qHd 2| B B U@ R e AR & awa # g af
TS &S 4 o P §9K0 8, T9 Peol W UAHAT 9 2

(a) %x/3+cosecza (b) %VB-rsinza
() W+3+cosecia d) S ¥ B3 T

19.

20.

21.

22,

23.

24.

25.

JMAT ABCD B ST AB BC (D, AD T2 fd@oi cAa &
A HH: 3, £, 5,10 TAT Q JSA URATT & T BRI
g, S8l AB - 4H1 T BC - 3% | I gRom g¥R fd@oi sp
P A UP Udhd aa 8, dd AQ AT URVIH HH: 8

5 11

(@) 410127 (b) 567
() 3%,8,9% d) ST ¥ B3 T2
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; sin2A=aCOSA,sinZBzbCOSB,sinZC:CCOSC R?=P?+Q? +2PQcos (7 — )
R I R'2=P?+Q%*-2PQcosa ... (ii)
. P:Q:R:acosA:bcosB:ccosC. (i) T& (i) BT ST W
34. (b) P __Q __R —k , (&) RZ+R'2=2(P%2+Q?).

sin(2r —30) sin@ sin 260 e
( ) 39. (a) YRUM = AB + BC + 2CA = AC + 2CA



40.

41.

42.

43.

44.

45.

A —_CA+2CA=CA

A 2CA

BC

(d) uRomr afesr
_ AP +PB +CP + PD W
_AB+CB = AB+(AB)—0 L O\
a1 gRoTHY TR & A R
gl 1,3 G 5 S BT US BYS BI YoIAl §RI

Ul T8 PR FPhd © |
ERSIGRIN

2 2 _ 92 _
COS(ﬂ—@)——COS@—(S 37 J:[Sﬂ' 49]

30
—Ccos @ = ﬂ :—l
30

2x5x%x3

2
.
/i\
5 3N
, 6 =60°.

ST9 uvTa ST &1, IR S =R +F, =4 ....(1)
Il 91 FHPIVT R HRIRA &I, a9 IR T

= 1l|:12+|:22 =3 . (ii)

(i) Td (i) BT BT B TR BH UM B,
ooy e

TN,
300 =P2+Q%+2PQcoséd .. 0
. _ Qsing L: Qsing ..
QErtan(Z_P+Qcos9:> J3 P+Qcose (i)
(i) T (i) P B P W 8F U B, ¢
LREE
Q Q
LAY A B
Q
(b) < w9 9, r n
T _ T, _ 240 30
sin150°  sin120°  sin 90° Q

240 N

=———
Refiy s 1275

T 240

12 J3/2 1
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(iv) BT 4 | TOT oS (V) § TS TR &F U E,
0=-3P*+9Q* = 9Q° =3P*= P?=3Q?
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53. (d) w=d: P2 =P?+Q%+2PQcosa (90°-a)
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=0A+ AD =0A + AC cos a

= X+Ycosa

fhg OA® e Fa1 ucad Y gRT feam mam &
Y =X+Ycosa I Y(@L-cosa)=X
=Y.2sin* £ =X,

2

.2 X
= SIN" —=——+
2

2Y
eI, sin = ‘{L a1 £ Zsint ‘{L
2 2Y 2 2Y
A a=2sint ‘{L .
2Y

AT 6 ATG B 91 © 79 Sifrdmad aRom
= F=A+B Td Y7aq aRvMl =G =A-B

T I W 9 U E A=FZG, Bz(F;G);

Siel AT Bd 1 BT BT 28 |

62. (d)
1. (9
2. (b
3. (b

=———

UNIVERSAL
SELF SCORER

Rerfer fasmr 1277

ar: aRUTN R =A% + B2 + 2AB cos 2a

= R=+vF2cosa+G?sin’e .
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(AB + BC + CA = 2 x AABC &7 &)

. ﬁ+§j+&i:2(n_mjA.
n+m

4. (b) afx AABC @I uRF=ar R dr &l uRes Yol
BC,CA T AB A %I Rcos A, Rcos B TR cos C
W W 2| IREGs & uRT: MY oM W & I B
2 & i qaf @1 oRa= @ uRa: ameel = aRomdt @1
9 URa: Mol i Pcos A+QcosB+RcosC =0.
5. (b) IT g &) gRMTT B | ;
6. (b) IEl, G, = F.OAsing
G, =F.0OBsind = G; =F.OCsind 0
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7. (a) 79 & SRy @9=R 9 PUd Q fv s fis &
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AP B | 39 g BI feret » x= -2 :i3:_a,
vd R qa@ # Rl jkszdx szdx as 4
Wﬁq—\’, LR 7 0 o 3
Pcosd=pR;Psind+R =W 4 (0 M@ &1 TFass 48D AT ¢ W EH @ fom,
P cos @ = W — P sin 6] AG:1><15+2><X+3><100

W 1+2+3
T P[cos 8 + psin 6] = pW kgjﬁﬂ#ﬁ—ﬂ | W
QP W _ MWcosi  Wsind o E ¢ 50 T >
cosH+Smﬂ.sin9 cos(@—A1) cos(@—- 1) | Dl
cos A
G p ATH B TG cos(f-A) SMEHaH T Ml 1 fepa, zﬁi‘ﬂ(. )ﬁm%ﬁim
14243 LUl

cos(@-A)=1 — 75x6 =15 + 2x + 300

-~ LTI P= Wsin 4 = 2x =135 = x = 67.5 .

fib=g W =129=1000 a1 vd P =600 frur

© 4
P 600 3 _. 3 5. (b) TBF T B BRAT-0A = — =2
SSNA=W 000 5 @A 2
A B
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T BT EADA =7(2) = 4x _2x1+3x2+(4+11)x3+5x4 73

T 5t A e AR 2+3+(4+11)+5 25
0. (b) AMTAB®T A& f45 1 8, 99 CLLAB U4 DL LAB.

fear w8, CL=12 91 UG DL - 6 TH1
" L61:%CL:4W® LGZ:%DL:ZW

agdsl ABCD &I o@ad=< G &, ol & GG, &I
7 81 . G,G, =G,G =39

aq 2x2:%:>x:\/5
AMT G, TMBR ®IE BT [Fcdds Td AT 9HT BT
To@ds G, ©

_ (47)pg x0 —(v/2) pq x(-0G)
T = -2 g

209 1 C
G, = = .
4n)pg-2p9 27-1
6. (a) o@D MR Ud oMY Pl 1.2 gurd ¥ dfedr 2| lg
G
A L B

= GL =G,L -GG, =44 — 3)aH =1 1.

7 @@ CG 3a (RERTTS BT Toad=) C
. a =—, . .
'8 : N () W% Yo CA,CB & fdera 31t ot €|
a T&l, CA =491, CB =3 3!
CG, :E' (e DT [dAdD <) T+ G
r G Y
oelza—ﬁzﬁ — T
8 8 ~—<l
KJ eve
- a 3a 16
QU OG2 :a+—:7 0

(0,3/2) F

A1 {5 Agaa e @1 Toaa=s 68, a9

(2w Rt eam® 2,50 : :

oG _\3 8 2 _12 2 _2%a_, _ (0. 0) 2,0) (4,0 :

,;za3,0g +7za2apg g+1 20 'ﬂGTSﬁ Eﬁ qwﬁ% ?E ﬁﬁ‘?’l‘l—% D(Z,O);.E(Z,S/Z); F(O'B/Z) %\rl
3 3 AT (X,y) 91 & b5 & Fowid o, a9

= CP FW G B, 3T GIT B <R BN |  Px0+2Px2+Px4+2Px2+Px0+2Px0

x|

8. (¢ Mo &1 [P@d= AABC & &5d ¢ W &, db P+2P+P+2P+P+2P
BC =8 Td & &I #7ey fog wwabIvr et # T 4
ofivf & avreR O wR BT 7 3
C
P><0+2P><0+P><0+2P><%+P><3+2P><%
b = P+2P+P+2P+P +2P
y=1
5 o IR aﬁaﬂa‘vr—s{ez(i,lj
;, AD ABD CD =4 39 3
eﬂﬁ-, = = =
3@ C(0,0) & swaT

2

« AG=2aD-8m 5
3 3 -GC = /(ij +()? ziqﬁfﬁ_
9. (c) 3 3

o4 oA WA WA o N .
a— [ ] | ] | ' | : B Critical Thinking Questions

L ) AT 5 91 pUG @ & i BT BIT 30 B | TE feAm MR

oy oY o e 2 % pud Q@1 IRV R39S 919 B BT BT 1:2

2 3 (4+) 5 @ U H AT R & 1 st ol € b aRomer
ToEADE B A F PF faa A 0B TF QAN T A 2001 TR B |



o r_,:R_sm2¢9 QdQ:RsmH

sin 36 sin 30
B:S'T]ZH:ZCOSH ..... (i)
Q sing

o, Q= R_sm«S‘:> _ R_ '
sin 36 3-4sin“ 6
R -2 R 2
=>—=3-4sin"0=>—=-1+4c0s° ¢
Q Q
R 2 .
= 6+1 =(coso° .. (ii)
(i) T (i) ¥,
2 2 2 2_ A2
(EJ :E+l:wE:P EQ :DR:P Q.
Q Q Q Q Q

AMT {6 AR 91 P UG Q HHI: A VG BUR BRI © |
A= 6 aRom i (P +Q), ¢ R &Rk ©

AB .

GE AC = (m) Q ..... (l)
A A c ¢ B
P:Q PrQ Q

P
uﬁpm$wprg€ra—cﬁﬂﬁ \
ATH | AT fF aRO 8@ ¢ W HRRA ' a9

. ( AB vor_ [ AB—x )
o[22k = we-(22)o Ly

3/ CC'= AC'-AC = AA'+A'C'-AC
:>CC'=X+(APB_X]Q—( AB jQ

+Q P+Q
Qx —CC- Px

=CC'=x- = .

+Q P+Q
AMT 6 SR Fe@leR & & 5 ¢ W 39 UPR I
g fF Ac=x B
3T AD URA: FPT qol T /\C
= F AL = F. APsin0 6L
= F6 cosd sin O \/

6

=3 Fsin 260 P A

wWH B AETH g8 F A R & foy el
GT@W‘QTH,UF%sinz@:l

= 20 = 90° 3Ffq, 6 = 45°

-~ AC :PCsin45°:6.%:3x/5.
Ioll &1 &fas vd Seafer a1 § Ao B9 4, BTG
gl W & W,

T,cosa=R;siny L. @)

T,sina+W, =R;cosy .. (ii)
T,cos p=R,siny .. (iii)
T,sin f+W, =R,cosy .. (iv)

T cosa¢=T,cos g .. (v)
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ud T, sing+T,sing=wW .. (vi)
TG (i) T (iii) 9,

R, =R, , (A& (v) & ST A)

<. IR (i) UG (iv) 9,

T, sina+W, =T, sin f+W,
ad T, sinag-T,sing=W,-W, .. (vii)

(vi) Q& (vii) DI SIS UG "M W,

2Ty sina=W+W,-w, .. (viii)
2T,sinB=W-W,+W, .. (ix)
(viii) BT (ix) & fPRIT B wR,

T sina  W-W, +W,
T, sinf  W+W, -W,

- cos B sina W -W, +W,

cosa sinB W+W,-W, OKs)

tana W -W, +W,
tan f W +W, W,
AABOH m—n V9T & TART 9,
(AG + GB)cot ZOGB = GB cot ZOAB — AG cot ZOBG

= (a+b)cot(90°-dy=b cot(%— aj - acot[%—a]

= (a+b)tan #=btan ¢ —atan «

:tanez(b_ajtana.
a+b

a2 fhar geme @ five & e aag Rafy P2
eed:, R =2gcos 4
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1288 Rerfa fagm

AT fh A0 TS R T BT MR R £,
9 T BT TR0 &, 2f = 2gsind - uR
2f =2gsin 68— p(2g cos 6)

2f =2g(sin @ — pcos 6)

I, tanH:i,sma— =

g=_>_
i

ﬁ\

Jar 2 Var 2Ja1
AT 6 cCR AT 8
9, vi=u?+2fs=>vi=0+2 %9 ac
2./41 Ja
4
A
5 4
v2=29 a1 {AC:«/H,Q tanez—}
Jat Arno=g

vZ=5g9=5x9.8=49.0 3, v=7 W /AFTE.
7. (d) A1 B pUd P 1 BT BT o B, q9

RZ=P%2+Q2+2PQcose .. 0)
2Ry =P2+(2Q)* +4PQcosa ... (i)
T4 (2R)? =P% + Q2% + 2PQ cos(z — a)

= (2R)?=P?+Q?-2PQcosa .. (i)
i) T4 (i) 9,

5R2 =2P?+2Q% = 2P?+2Q?-4R?=0 .. (iv)
(i7) TG (i) 9,

4R? =P24+2Q?> = P2+2Q%-4R%*=0 ... )

g PR

2 3 2

T P2:Q%:R?2=2:3:2.
8. (b # & A T qai & 9 &1 BT o ® U9 AW b

gRUT g T 2N T 0 BT AT B |
@ tang = 2SN @

P+Qcosa
Si9 Pl Sefe fadT SV Ud @ gdad ¥ a9 a1 g
,qd gRumf # % Sgadq B Ud @ A Ud @B
BB r—a B

gAY tan(90°-0) =

= cotH:& ..... (ii)
P —-Qcosa

Qsin(zr —a)

P +Qcos(7z —a)

Q%sin?«
-Q%cos? ¢
= P2-Q%cos?a=Q%sina= P?=Q*= P=Q.
9. (2 FRRA g o # ¥ W | 9 BT ¥ TG v B
s R B% R, Wt o g &,
P cos 30° +2¢0s120° +4 + P cos 150° + Q cos 240° =0

(i) 9 (i) ¥, tan @cotd =

p2

Psin30° +2sin120° + P sin150° + Q sin 240° =0

P/3 V3P Q

m——z +4-27 X9
2 2 2

8 : c
QEfE+2X\/§+BI—)Q\/A3N:O

2 2 2 2
3T Tl TR B BT PRI WX, Q=6N TG
P=2J3N.

0. (d) ATTBWR UK 0 W T B | 3T wHR a1 BS
BT fham Y@ W 0 | Yo, §9 4Y Bl AR ger

ST | So n
B la
0
w
i) a
AOBA d,

(AG +BG)cot @ = BG cot B — AG cotar, (m-n THI ERT)

= 2cotéd=cot f-cota

tan9:2tanatanﬂ
tan o —tan g
w@ cotg = N@=P) g ww W)
2sinasing’
() AAE © Sl [P JTDIV ATl BT AR g 7
. /BIC =180° — (£ IBC + ZICB) A

=180° - B+C
2 2

-180° —(9o° - <
g 578 Z\G
A
=90° +—
2

T UBR, £CIA:90°+E Td /AIB =90°+E
2 2

Y BT 9,
P Q R

sin (90" +Aj sin[90°+Ej sin(QOo +£j
2 2 2

P Q R
SRR = -

Cc
COS— COS— COS—
2 2 2




31e: P:Q:R:cosA:cosE:cosg.
2 2 2

I8l F=10sine, R =10cos &

gfd F,R10 FATR 200 # &

w 2R=F+10

F2+R? =100

- (2R -10)? + R? =100

= 5R?-40R +100 =100 = 5R? -40R =0

= 5R-40=0= R=8

* F=2R-10 -16-10=6

T I = 6 fHUT 9R.

W%aﬁaﬁﬁa‘l’ag

ED URT: 9 3Ll HT SIOHIORIT AN R 6, AAT

R cos @ =5P cos180°+ 2P cos 90° + 3P cos 0° + P cos 90°

=Rcosfd=-5P +0+3P+0=>Rcosd=-2P ...(i)

Td Rsin@=5P cos 90° + 2P cos180° + 2P cos180°

+3P cos 90° + P cos 0°

= Rsing=-2P+P = Rsind=-P .. (ii)
E
>
D
5P 3P

() Td (i) BT I axG S W, B
R?=5P2 = R=+5P
(i) BT () & faafa & w, tan@:%

= f=tan 1(£J
2

E @ URd: Mgl o W, x =4a = DE =4a
_AD a 1

"DE 4a 4

SR ART R BT 0 & YRS A0 o W,
P.AL - Q.BM -0

= Pasind-Qasin(e-0)=0
= Psing —Q(sinacos @ —cos asing) =0

= sin@(P + Q cos &) = Q sina cos &

= tanH:&.
P+Qcosa
D L ¢ c
2 2
p AP ,
N
d
P2+Q2

BT
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Jgf, AB=CD=a Ud BC=DA=b
TR & SMETN BT dSHOI ART = Qb — Pa

AT & aReml, AL & srgfeer SRR § W6 R pTE
Q oM T IR PRRA 2| 39 UROEN T GRHATT

e favg AT CR IR TG /P2 + Q2 ¥ | UE @l
ST AHAT B 6 AL | om 31 aReHl U gerg Fifia

TRl ©, foraar amgel —4/P2 + Q% &

.-,Qb—Pa:_m.d:d:LQb'
A D ART: St o R,

TZXS—%X4—1><8—2><12 ~16x3-20x4 =0
= 5T, =10 +8+24 +48 +80 = 5T, =170
. T, =34N.

an

LR O R SR SR SR

AR
B & URA: EPT TR 4N 16V 20N
_—25><4+T1><5—8><4—12><3—16><2—20><1:0

7 5T, =32+36+32+20 +10 = T, = 26N .

(ab,c) Tl BT fAAFTT B W, 2Rcos @ = 2W

W
= R=
cos & a
oM @
RAM = W.LG.
w 0
379, rtan 6 = W(AG;, cos 0) 9
cos 8 G @
I rtan fsec? P =a
—
I rtandl+tan’P)=a =& alol \ v
3 py g
I r(tan” & +tan ) =a
. 3 N~—1
T rsingd =acos” 0. R
B w w c
s C_. (2 5
90°-6 9 2| 902
G
a
P %
A L
AABC # (m—n) B & ST 9,
(a+a)cot(90° — ) = acot 90° —acot(90° - 0)
= 2atana =-atané
= cotez—%cota ..... (i)

C R A W B SYANT I,
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20.

21.

,R =— W = R =W cosecd
sin90°  sin(180°-6)
= R=Wvl+cot?d= R:%x/3+cosecza,((i) ).
5
D c
R
10 1o P
Q
o a

A
Iel ABCD 3T ©,3

S8l AB =4 #), BC =31, tana:%

3 Rcosa=Qcosa+5-3 =Qcosa+2 .. 0)
Ud Rsing=P +10 -Qsine ... (if)
B & URT: Mgl o W, Q.ABsina+5.BC =10.AB
3 125
Il Q.4| — |+53 =104 T Q =——
Q(sj“”’ 4=
G 9, RA_1%5 4 5,25 ,, 3
5 12 5 3 3
arr=12
12

(i) ¥, P=Rsina+Qsina—10 =(Q + R)sina — 10
. P=4N.
L

B R
30°/

N| M| 30°

A @ aRa: gt etk R.AL =800 AM + 400 AN

= R.ABsin30°= SOO(%jcos 30°+ 400[%)003 30°

I R =400+/3 3BTE.
AT 6 fed gRT Al R A 9 U Fgl T8
S &, AP =X s g

T8, AB =10 I, OA =2 »
T AG = BG = 5991

.'.COSHZl R
5
L )
e ||
Tl @1 AfeeT Ud SR R e W
1

S :ER' R =W +4W =5W

L

' 2
A @ URd: Ml o R,
W.5cos @ +4W.x cos @ = S.10 sin@

22,

23.

- (BW +4Wx)cos 8 = %W 10sin@

3 x :;(10\/6—1) Hex.

AT 5 2 Td p AT I @) Boar wd S € | A
f5 W, Td W, % JoI9 Td 3Tl &1 MR B, o f
HHI. Toedd1 G Td G TR BRI BT |

A B

) I,

'G‘I 2
D C
3F w, = 96 BT IR = za’hpg

W, = JFEfTITel BT AR - %mfpg
h
0,6, =7
(v O SIS BT [ocdds d=id Bl R, s A
% X R Rerd 2rar )
e g T 0, W & Ay
w; x0,G; +w, x0,G,
W, +W,

h 2 3a
2h w & 3 h et
(ma pg)2+(37za pg)x( +8j

wd 0,G, :h+%

OlOZ =

= h=
2 2 3
ﬂahpg+§7zapg
=
h? 2 3a
—+—ah+— ) )
2 3 8 , 2ah h 2ah a
=>h 4+ —=—t—+—
h 2 3 2 3 4
+-a

:thzazzﬁzﬁ:a:hzﬁ:l.
4f6 ¢ Yd G' HF: AABC Td A GBD & H5d £,

A
gaferg AG:%AD
GD == AD
3 o
B D C
v 66" =26D=2(2ap |=2AD
3 1 9

= AGBC EFIFHW:%AABC BT &A%

= BY®R ued GBC BT IR =%
(BHSTTPR Ueel ABC &1 ¥R)

3T AfS USe GBCHT YR W I USel ABCH YR 3W &
3q G', AY W ABGC &l [odd< ¥

._ 3W(AG)-W(AG") _ 1 -
S4fAY AG'= W = (3AG - AG")

AG'=l 3><EAD—§AD :EAD,
2 3 9 9



[ AG" = AG +GG":%ADJ

- GG'= AG - AG'= 2 AD -2 AD
3 9
L= 3ac]-Lac
9 9(2 6

24. (b) AMI GBS P Jo@d= © ol IR WHRRT & | AT
BG =x. 91§ YR 9 US~Sal Ud 6 US~Sal A U4 B ¥
TACHIAT MY, T AMT TS CWR 39 THR Agfed © &
AC =5 39. ¢ & URT: 3Ll o R,
Ix5=Wx{7-X)+6x7 IWWx({7-x)=3
3

W= . e ()

f—5——>K—7-x >G<——x——>| B

LT,

T Rfd H, S4B R ATHRT AT 4R 6 UIS~Sd,
23 UIS~Sdl gRT §&cll SV, d9 A B D R 39 UbR

Hgfera € & DB:%%H
D & URT: MLl o R, W(x—%}+9x31:23x%

2
mw(x—lj:m_m _a

2 2
W = 47 ..... (i)
X_i
2
. 3 4
(i) T (i) & =
7-x 7
X_i
2
s
’
A " 2 —ie— 72 —>
}______17_/_2____% __________ 0 l
9 /bs w 23 /bs
?IT3X—E£:28—4XHT7X:Zl
2 2
11 ..
X ==
> g

c B BT [oADS B ¥ sésﬂzﬁfgﬁw%l

25. (b) AT ABBS © Ud C SHGI A&l o | A4 & DG £
TR < (pegs) 39 TR &, f DC = CE, (f&am M 7)

R
A T G C E
B
a
l 4 D 5-x x 5 4
RIS W
fb=g DE = 10 39
. DC=CE=5%d
Jf®% AB =18 34

~ AD=4 $9Ud BE=4 9
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AT B BT YR W ST fh ¢ R 39 TR BRI & &b

GC=x 39
T 4 TS~ Bl YR A F dchA] Ol & df £ R
TS T S B | R
D C T
A £ B
4 e—— 5 +x ——] 4 l
W IS
D & YR ATl o W, WG —x)=4x4 °
16
W=—"v- i
5 (i)

T YT H TG 6 USSd BT IR B H ACHRT WY
A DR TS T AN ¢ |
E® URa: el o R, W(5+x)=6x4

24
W=——o" i
5+x R
() Td (i) =
16 28 o o6+x)=36-x) A 5x=5,
5-x 5+x
. x=1%9
() I, W = 16 :£=4 uS~ed.
5-x 5-1
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UH T, Rar MR WE, 6 SR & gRT 93d Xdl &
Jgfesr Ss @ g e uRvHl 9y <9 R @I, SR @
TG TJAT UG B HR W U HA 2 qeT (3 +1)
AGE]

g7 Self Evaluation Test .26

7.

gfr o1 ol g o %(P >Q) @ FHRY TAT AR

M @ AR URUTN R @M R’ 39 UAR ¥ &

[RoBriBe 1d50] /> ™ P Q =

@ T=-W+V2W (b)) R=(3+)W @ 2:1 (b) 3:4
© T=j6E-w @ R=GE-nw 8. ga:é;wwmwga:%;m@ﬁawm
T 30 T o) Bedbt B 15 Il 3 W Rerd @1 wel W g% 2| BS B owg 0.6 HeX 3R R 3 =ged g 6T
G v | ARR A EET (pegs) @1 g1 fohal 8T =1, s Tod s G RN A¥ 04 R & g1 W 2| 99 AW
ATAT B HA AR SW T 3W dehM WR el & SN ¥ 9919 ' [BIT Ranchi 1993]
gfafsha go aRTeR 81 [Roorkee 1995, UPSEAT 2001] @ 02N (b) 14N
(@ 175, 15759 (b) 2.75 9, 17.75 5+ (c0 08N d 1N
() 3.75%, 18759 (d) s A ®Ig 8l 9. 6 ¥ aWE IR 2 fHuT R & T FFwY B BC A
afe & a@t @ uREmr e fen R PR ABC @ Rer R B arter o1 Gl €1 B, 8 W & o arg arefl
YOS gRT 9 & Frofid & st BC= 5 ¥, CA = 5 30 SN CAD g, 1P fag AW &0 g€ ¥ g ATem Bus
qoT AB = 8 W 9 3BT IRV U qorg B, R & &fdST Yar # R 10 9 Y €| SN # g e g
et 2 (@) 3/5 fpur IR (b) 1/5 fum. ¥R
(@) 123z®rg (b) 24 gorE (© 2/5 fbum WR (d) T A g E
(© 3633 (d) 16 3@1S 10. = wwarg Bryet ABC @ qetreit BC ACTRT BAS s/faw
e & T & 99 I 9H%U o e, e et T 91 A, Q@ RIRRA €| e A ABCH T | BIaR
PHY 6 T AT 3 WA €, g1 A S €, T4 IS Mol b S A BCH FHIR 9l gaT URoH B, 74
B A Ul TS & [ocdd B g 8 [MNR 1980] @ P=Q=R (b) P=2Q=2R
(@) 13l (b) 3% (€ 2P=0Q+2R (d) 2P=20Q=R
(© 234 (d) 435 11. 10 &I &1 we five, 7 W0 dom 24 I =@ B oar
T FIeT TIell U SN & §RT QAR I W PR g3l el SINAT g1 o9 gER RN g 25 ¥ ol B8 & R 49
g &1 SN B U RRT 7l & by o U fdvg & el & d9 € dcHl gl ¢ AR TS B 39 YBR @ SR S,
IR 3HH A RRT €aR & U g W dr gom B | i S fire vg @ w0 g @ v N9 w 79 SIRAT & o
B S Ml B B3R & RWR B, O SR HT =G RN IR # o919 f
@ W by 2V (@) 7/5, 24/5 (b) 14/5, 48/5

V3 3 © 3/57/5 (d) s & g TE
© W2 (d) 7 31 e T 12. TP 10 N&T ¥R, &1 IRAJT §RT RETGAR dASHAT T &,
6 B she RRI A W ve R, S 6 fra &, & ok Jq g T, T, & [UPSEAT-2002]
WAAAYEad g9 Tl & | gAY R R fIvs & R & e
P WER UH &S a1 haRd 8| AgeaRen 4, Bs (8) 5N,5V3N
SealeR & b o ) gy ] (b) 5+3N,5N
(@) 30° (b) 45° () 5N,5N
(c) 60° (d) 378 & Big 7 (d) 5v3N,5v3N ’ﬂ).‘

13. 20 He TR @ UH WGl Uh e daR @ WER 56

30° & HIvT TR foRMmERenr ¥ W €1 s9hT A BT RRNT



14.

3.

T wel el W, R\ gver qone 0.3 B, v@r g I

[ &1 9R 30 fHuT ®, a1 60 fhuT R &1 Aafdd Wid )
TN B AR 7 S dP T Hhal &

(@) @V3-5)ft (b) (9V3 +5)ft

(© 9v3ft (d) 7 &1 B1E T

TS 9990 B, e owTs 2/dm ¥R WE, 99 ad H
‘g Wic g7 W Red a1 Fel (Pegs) & uRa: Rerd 7|

15.

e
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(© l+$ (d) = ¥ FE A

e NI s ACDBSIEl AC=a =1 DB=b I =& el
CTI DWR &fcroia: favmmawen # 21 afd ARR W) & wR P
IR fhar SR, T9 I8 AHITaRe Bl Sih SR Heall
2 S UPR B W YR Q ARG o+ R AMEaRe b
3Rigferd Bl §1 AT CD =c, 9 B &l 9R &
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