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(Relation and Function)
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(Inverse Tignometric Function)
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(Continutiy and Different Ibilitty)
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(Applications of Derivative)
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(Application of Integrals)
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(Differential Equations)
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(Vector)
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(Three Dimenstional Geometry)
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(Linear Programming)

U —
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g. 2 frefaRed Rl & sia goTd 8o &F qeIisy |

2x+3y<18, x=0, y=0

g. 3 T IRl & =i gEITd g &9 Geigy |

2x+y<6, x20, y=0

g 4 79 IaREl & id GEITd 8 &F SR YRAdT § qeIgy |

2x+y>8, x20, y=0

g. 5 T IREl & d GAEITd 8o &F SR YRAdT § qeIgy |

x+3y>6, x>0, y=0

g. 6 T IaREl & d GAEITd 8o &F SR YRAdT § qeIgy |
2x + 3y <6, x20, y=0
U7 XRge YU FHRIT BT GAT B DI YRATMNT BHIFTY |

g. 8 1 IRl & d GEITd 81 &F Bl QU |
yfcraer 2x+3y<12

x=>2, y=21
.9 SEo Hod T & ?

= T B, ST T

22 ERGSE s



IEATI—13

PHPE I
(Probability)
Txfss g —
9.1 I UP U Bl &l IR IBTAT ST &, AT Ube 8g ARARAT BT AN 7 Y S DI AT
Al —
5 1 1 1
®) 5 @ @) @ 5 ()
.2 AR PA)=—,P(B)=—3R P(ANB)=—¢ PA/B)T & 7 & 7
4 7 5 5
@) 3 @ 5 @ 3 @ 3 ( )

9.3 3IfT TP Rigs Bl IF IR SBTAT AT 8, el E: 9 S8Td R T, F: Ugell Qi Soral
Wf%lﬂﬁ,P(g)Fﬁiﬂqﬁ%—

@) = @ - @) - @ 3 ()
9. 4 I I BT U SIST SO ST 2, df Idd U UR AH 9T AT YT 817 )

T & —

@ o @ < @ — @ ()

¥. 5 Ife AR BT "edAN & W&l P(A)=0.3, P(B) = 0.6 9 P(ANB) &xTeR &R ?
(@) % @) 2 @) 18 @ o018 ()

9.6 AT P(A/B)>PA)T 7 94 I 8 —
(@1 P(B/A)<P(B) @) P(ANB)< P(A)-P(B)
(&) P(B/A)>P(B) () P(B/A)=P(B) ()

g7 af P(A):%,P(B)ZO a1 P(A/B) R —

@) o @ = (@) oRwmfdd =&t (@) 1 ()

12

g .8 AT AR BTl gca 39 UHR © f& P(A/B) =P(B/A) @&

” ERCoE T



. 9

.10

.M

.12

.13

14

@) AcB @ A=B @ ANB=¢
qJ "Rl A 3R B &l IRER Wdd dad 8, afe —
() A 3R B IRER AUauii &

(&) P(A)=P(B) () P(A)+PB)=1

(&) P(A)=P®B) (

(@) P(A'B)=[1-P(A)], [1-P(B)]

o 4 o\ (N
A ERT FG dleld CARCIRERI E 2 Udh THIDT SSTAT SITdl g T A 9arar & b o

yelRid germ| arafas wu # fod gee 8N & wiRiddr 8 —

()

vl N

4 1 1
@) 2 @ 3 @) ¢
afd AR BUAI geaAd € ff AcBAam PB) =0l 9 § &4 @19 dIa © —
@) P(A/B) =% §) P(A/B)<P(A)
() P(A/B)>P(A) (@) S8 |9 P A8l

afg A 3R BT Ol €At € f P(A) # 03Ik P(B/A)=114d

@) AcB @@ BcA (@) B=¢

@ A=

afe A 3R BUHT &1 a8 € f& P(A) + P(B) — P(A 3R B) =P(A) @@

(@) P(B/A)=1 (@) PA/B)=1 (@) P(B/A)=0

aﬁP(A)=§,P(B)=§Gﬁ'\’ AT B W@dd TG € @1 P(A N B)

(@) P(A/B)=0 (

24

LT T (9T Ui
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1. 99 Ud Bhold

Jf TYRIHD 9T —

9.

9.

9.

1

2

3

10

I F:R >R, f(x)=x>=5x+ 78, d F'(1) & A9 ST B |
afd F:R - R, f(x) =sinxTAT g: R —> R, g(x) =x> @ gof(x) T PHIfTY |

If F:R >R, f(x)=x"+5x+9 &, @ £'(8) TAT £'(9) & A Td HINTY |

f(x) = 2x RT W&d %aid F: N — N, T8V & f(x) 3016 T8l ¢ |

Ife A={1,2,3},B=1{4,5,6,7 @ £= {(1, 4), 2,5, (3,6)} A BTP & el & | g
PINTT & f Tl 2|

afd f(x) =x° §RT W& Bead F : R — R Tdbd(injective) & |

afe A={1,2,3} & O U A 59 emaad (1, 2) 4o (1, 3) 81 iR Sl Wded aen
FHAT © g dpme 81 8, 31 A faRkay |

afe Iz A= {1,2,3,4 o 14} # T 39 UbR gR¥INT & fb —

R={(x,y):3x—y=0}dl R®T IR TG U= M HIFTY |
afy f(x)=%?-l‘sl F[f(x)] &1 9 1 IR |

afd fx) =x7 + 2x + 9T £(5) T £(7) BT AF FId DIV |

2. yfe® oty waq (Inverse Trigonometrical Function)
cos E + sin™? (%)] BT A A DI |
tan"' V3 — cot ' (—/3) BT A ST IR |
sin”! G) +2cos ! G) BT A S DINTY |
IfE sin (sin‘1 (é) + cos‘lx) =1dl x BT T4 ST PIFAY |
2 tan (tan 'x + tan 'x°) BT A ST DI |

cos ! (;)aﬂﬂ@ﬂﬁﬁﬁwl

” ERCoE T

A fimn B, T weEn



.7

. 8

. 9

. 10

. 10

.1

afE sin! (l—x)—ZSinflng, Al x BT 79 S DI |

sin (tan"'x), | x | < | ®T A9 fhad I_ER BT 2 |
tan (sin‘1 =+ cot™! )Eb‘r A ST HIRY |

V1+x2-1

tan’lT,x;ﬁOaﬁW‘ﬁqﬁﬁv@m

3. 3TYzE (Metrics)
afe A=[0%¢ SN qq A% g iR

l—sina  cosal

?II%A?é g],FIEIAwLAl?ﬂHEﬁﬁNI

—2
afd A=| 4 [T B=[1,4-6]7A7 AB =d S |
| 5
Asra @, 7R A+B=[> 27 A-B=[T) ~?|

afd 2A+B = [2 ]FT?JTB [o _g]FﬁAgl'IﬁEﬁﬁrNI
1

zl,fﬁ(AB)laﬁaﬁﬁﬂm
3

A [x-3] [26"]=0%*, A x BT AF ST AR

I A=[1 2 3]daT B=

T U 2 x 2 ATFE A = [a;] BT =mT1 I, o1 s/aad a; = |-5i + 2j| 8T U S 2 |
2
—4],aﬁ(AB)1§nﬁaﬁﬁm|

e

3 -1 1 5
1 2]=[3 2]
0 5 0 1
frfaRad FHeRT | x AT y & A1 BT AT DI |

2[?; YE3]+E _2] [15 14-]

Ig A=[2 —4 3]T21 B=

A ST DINTY, Ife 2A —

r:r forgn B, P



. 10

4. RIS (Deterninates)

afx A= [0 J]an @ At em@ @i

102 18 36
SINUC 3 4| BT AN ST DINY |
17 3 6

e AT 3 x 3 PIfE BT o 3MYE 2 af | KA | BT A 91 DI |

T Ufdd @ Sraudl & Asds| BT UANT BRD

5 3 8
A=|2 0o 1|®1 99 51d BT
1 2 3
1 -3 2 R _
IJfe AR A= |4 —1 2| 21AT U2H W™ & 3gId] B SUGRMOG Ud AgEs forfgu |
3 5 2
x2—x+1 x—1|
BT 99 ST PIFY |
x+1 x+1

xzﬁrﬂﬁaﬁzﬁrﬁmaﬁﬁ ‘1L=|26x i|

ferferRaa YRad T~ e o Afers v § gag S |
Sx+3y+x=9
x—2y+4z=3

2x+y—4z=-1
ﬂwﬁnﬁu _§|$wm$wﬁnﬁamﬂeaﬁaﬁml
e ot (2, —6), (5. 4) 3R (K. 4) aTel ST &7 &=l 35 7 SHIE & A K & A9 2 |

5.  OIdd U4 Idbo-Hadl

ISy 6 e fx) =x%, x =0 W Faq 2 |

_(Kx+1, & x <2 __ :
f(x)_{gx—s, Lo, x= 2R W WG 1 K F1 A i B

_(Kx+1, I& x <5 _
f(x)—{gx_S, A * = o uRITT e x =5 WY & il K BT A 1 S|

f(x) = sec (tan(ﬁ)) BT A S DI |

e T B, ST W

7 ERCoE T
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f(x) =2 /cot(x2) BT A T HIFY |
Ifg y+siny =c0sxﬂ§fz—z§ﬂﬁ HIFTY |

d
afg xy+y* =tanx +y, T‘ﬁd—zgﬂﬁ HITY |
e x* Bl BT x D ATULT 3TdDhol HIfTT |

d
H%x=2at{y=at{?ﬁ£§lﬁ?ﬁﬁ(’l

dZ
ﬂﬁyzx3+tanx§ﬁr; A DI |

6. 3ddbolSl & ITIANT

T g DI AT 0.7 cm/s BT &R I 98 BT ¢ | $HD] IR BT ghg B R 9T € 94 £ = 4.9

cm® |

fefl Scure @ x SHRAT B BT A U Gl M FUAT H R(x) =3x° +36x + 59 U T

Sid x =158 d A= 3 S iU |

T gl bl ST r=6cm W 7D AUE &ABA H R I &R A1 DI |

fearsy & ued B fx) = 7x— 3, R Udh JHHH HeAd g ?

Rrg &I f6 R ¥ faar a1 werd fx) =x° —3x> + 3 — 100 A 2 |

T |1 GG S HINTY a1 AT 24 7 iR a1 [oHwd STaad @l |
b x* =2y W (0, 5) ¥ A9 g R Rerq g 9 S |

1—x+x2
1+x+x2

x, 99! IRdfdd q= @ forg

BT ~gATH A B |
[x(x—1)+1]"°,0<x<1 BT Saaqq A4 2 |

7. AHI bl

[ a31089% 4y == wma WifT —

ftanx d_xgﬂﬁ ‘)ER .

cotx
(V5 + ) e am aior -
[ xe* dx s @iIfg —

TEAT Ty (9151 Qi

A T Fara, T weEn
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fl—COSZx dr =TT 7Qﬁ |

1+cos2x
1
[—— dx 379 Py
1+sinx
[ Vx* dx @1 519 ARG
sec? x
fm dx &1 99 o9 & IGQ |
[e* (tan‘lx + 1+1x2) dx BT | =TT B |
[EEE0Y Gy @7 A T BRI
CoS“Xx

8. HWIHadAl @ UANT

El?«ﬁny\x],x—@H@WxZ—lﬁwaIQ@%W@WWWI

x=0Td x=2ndAT Ih y=sinx A R &3 & &bl M BT |
y=x%x=1,x=2Td x— 3187 ¥ R &5 BT &%l T PIRTT|

9. 3ddbd GHIHIUT

3B FHHR (14x%) dy = (1 + ) dx BT ATIH EA ST DI |

d
Wwﬁz W(_2<y<2)iﬁr AP Bl S DY |

bl & F{A y = a sin (x + b), N ¢, h TG MR &, BT AT B dTel adhe THDO]

ST DIFTY |

p .
AP HHIBIT ﬁ +y sec x = tan x T AHATHA 0T A BT |

d2 3 d 2
WWWUT(—Z) +(—y) +sin () +1=0 =1 w1a HRT
dx dx dx

WWUT%ZSin(ery) B T N |

d
WWW£=1+x+y+xyaﬁgﬂWI

T T (911 U

e T B, ST W
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. 9

. 10

. 10

S T y ==+ 1+(Z—z)3aﬁaﬁQﬁaﬁﬁ§maﬁml

d? d
qWISY y = e + 1, THIDBR] £ _ D@ Ea

dx? dx

o d x+1
dd el HHIDNU] ﬁ = E ,y¢2?b‘r YMYch Bl =Id HIfS U

10. wrfewr
Afeer d = 20 + 3] — 4k & JRY 976 (3H8) AW AT DI |

Afe |1 |fel G d b & URHTT HH: 1 dAT 2 § 3R G- b = 1, aT o1 9w & 99 &7
DIV A HIFOTT |

afeer [ — j &1 afewr [+ j o= vay Sd Sy |
afeer 20 —jaAT [+ 2] & 7eF & PIVT S BT |

Al |d| =0, |b| =271 d-b =128, o sin 6 &1 =19 ST BGQ | & 0, Wer 9 b B
qeg BT DIV 2 |

(20 — 37 + 4k) x (31 + 4f — 4k) &1 A1 1 IV |
Seigy & a5 A (2, 3, 4), B(—1, 2, —3) TAT (—4, 1, —10) WG T |

afee @ = 20+ 2j — 5k 3R b =21+ 3j + 3k & ANTBA B IR B WA A
BT |

g AT & RS A5 (2, 1) 7 iR aifvam fawg (-5, 7) 21 39 9w & Afew g =a
DI |

fagail P (I+2f—k) 3R Q (=I+j+k) & e el Y@ & 2 : 1 & U ¥ 3k
faiTd &= arel favg &1 Rerfer wfewr s AR |

11. f-fafva
Tuigy b afeer 21 — 37 + 4k 3R —41 + 6] — 8k W 2 |

g (1, 2, 3) ¥ YORA dTell I@T BT FHHIOT AT DI ST AL 2] + 2f + 3k & FH=R
g

gfe d=21+ 2j+3, b=—l+2j+kaR¢é=31+ A TR & b 4+ 1b,¢é R o= 2
ar A &1 A4 1 DI |

e T B, ST W



-2 z-3 x—1 -1 z—-6
+ I ik s 22

ux_l
af v — ='y2

-5 3K 1 -5

x-31eT & TR AT Je1 — g & S dTell X1 BT FHIDHROT S DI |

yferder

FORR gfader
BT BRI —

U Ufcaer
JTfTHTH BRI

FURR gfader
BT BRI —

U Ufcaer

12. Rg®d u™A

Z=5x+2
x+y > 10
2x +3y>20
x+3y>15
x=20,y20

Z=2x+5y
x—4y <24
3x+4y <21
x+y<9

x=20,y2>0

Z=5x+y

3x+5y > 15

Sx+2y>10

x>20,y=>0

Z=8x+Ty

3x+y < 66

x+y<45
x<20,y<40 , x>0, >0

TRER o 2 df K &1 919 31d BT |

31

T T (911 U

e T B, ST W
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_IATH BRI — Z=6x+2ly

gfcraer x+2y >3
x+4y >4

FURR gfaae x>0 ,y>0

13.  gTfaedar
IR AR B < wWdd TN 8, ofef P(A)=%,P(AUB)=§ qAT P(B) = x 9 x BT HF
ST DIFTY |

afg A R B Wda €Al § @7 P(A) = 0.3 3R P(B) = 0.4, 99 P(AUB) & #H d
DI |

52 TRIl @1 U TSI WY AIgesdT b & d1g Ueh a1 Ufceenfid fby a1 uxi fFepret 9 | <1
ORIl @ STl AT BT BT Dl UIADdT ST Iy |

afe A 3R B Wdd geAW 8 @7 P(A)=0.2 3R P(B)=0.5d9d P(AUB) &1 #19 S
DI |

afe P(B/A) = 0.2 3R P(A)=0.8, @ P(ANB) S BN |
Ifg P(A) = 0.6, P(B) = 0.3 3R P(ANB)=0.2 &, @ P(A/B) I BT |

af P(A)ZI%,P(B):%Gﬁ’\’ P(AUB) = &1, a1 P(ANB) =TT IR |
af P(A)zi . P(B) =% AR P(AOB)Z%ET ar P(A/B) ST IR |

U%h IMMATT (unbiased) U1 &I &I 9R SBTAT TIT| AF of A AT ‘U8l S8lal W fawd

AT UTd BT QIR B "eqr fgd Sutad R fAus Wxar ur 89T <9 © | gl A iR
B & WA= T UReTT Py |

A fimn B, T weEn



gus—4d
1. 99 Ud Bl

afy £:R > RR g: R > R 59 WoR 9 & fF fx) = 6> + 3, g(v) = 1 - gofl(x)
3R fog(x) ST DI |

af ) ==, @ LF {0} ] 3T BRI
f(x) =2x + 3 ERT U&d W f: R - R R AR &= gv g difoig & fgepoiy 2

g PINTT 6 R 4 R = {(a,b) : a < b} GRT URMING T+ Wded qAT AHMD © fbg
FAMT 81 © | (F8F R aR<fad A=l & ey ¢ |)

Sirg BTy & arafds dwemsil & ead R § R* = {(a,b) ; a < b* gRT RWINT w1 R*
T A1 Wded, 7 FEHd &R 7 8 HmHa 2

S SITY fh T A= {1, 2, 3, 4, 5, 6} 4 R = {(a,b) : b=a + 1} R GRHINT T
R ey, FAMAT AT HHMED ¢ |

g PIRVTT fF f(x) =x° ERT UeT ®A9 £: R »> RTS® (injective) 2 |

2. yfererna Hraivfida Boq

_1 {cosx—sinx .
Wtanl(—_),x<naﬁwwﬁﬁﬂ%ml
cos x+sinx

VItV 1
ﬁ*l_ca’agﬁwﬁ%tanl[ XV X =E+Ecos’1x,0<x<1

Vitx—+1-x 4
163 . |5 13
tan —=smn —-+cos -
16 13 5
_1 {cosx—sinx T 3w . .
Eb_oﬂtanl(—,) (= <X <— P GRATH ©T H T D |
cosx+sinx 4 4
P | 8 - -1 3 -1 77
g D 3”IQ sin —+smm —-=tan —
17 5 36
oMy b —
.13 . .,8 | 84
sin ——SIn —=cC0S —
5 17 85

T TR B, T W



.10 TT A=

3. 3ITYg (Matrix)

2 0 1
ge A=[2 1 3]%‘HTA2—5A+6IEHHHWW|
1 -1 0

1 2 2
ge A=|[2 1 2]3ﬁ?A2—4A=K13%TFﬁK?b‘HTH§IWEFﬁﬁTQI
2 2 1

()

(@& I; U 3 ¥ BT Toadd ME & )

afe A=[3 @ @ Rig BRI R A 5A +71=0% T ge@ werdr 9 A7 S
PIRTY |

_ 0 —tan®/ B
?TI%A—[M% ) Z]HQJITI—(l) O & <

Rig IR fh I+ A= (I-A) [cosa —sina

sina cosa

WAZ[—? _i _glaﬁwwﬁﬁwﬁmwﬁwwﬁﬁwa@%ummmiﬁ
wﬁw&aﬂ%ﬁﬂﬁ i

afe A=[2 J]R @ Rig AR 5 A?-5A+ 71, =0 5TEf b T sags 2|

afe A=[} X @ B=[T> T2|erdr2a’- 3B 9 @i

trf%A{_ﬁ i:HQJTBZ[lz _;] 21, ar Rig PR 5 (AB) =B"A"
af%A—21=[_§ _i —(31) 81, a1 AA" 919 BN,

& 1, 3 x 3 ShH BT SHTS IMSE 2 |

-2
4
5

,B=[1 3 —6], @I |anfua sifvre f& (AB)' =B'A'

11 ?If%x+y=[g g]aeﬂx—y—P O]Fﬁxa@ﬂysﬂﬁaﬁﬁm

lo 3

* ERCoE T

T o B, T T



4. 9RMT$H (Determinants)
DR | BT AT B FFreforlRad Wil T bl gt BT |

Sx—4y=7
x+3y=9

IRIPH AHHROT B x +y+22=0,x+2y—2=9,x— 3y +3z=—14 &I AE NS R
gl DI |

frforRad AHienvor T &l g1 PIFY |

3 0 3 X 8 2y
2 10 y| = |1 + | 2z
4 0 2 z 4 3y

enigy % a5 A (a,b+c¢), B (b,c+2a)3iR C(c,a+b)a@ 2|
f=ferRad aHfiaxor e @1 e Ay 9 g @iy |

Sx+2y=4
Tx+3y=35
x® foa 79 & fog —
1 2 0 0
[1 2 1][2 0 1] [2]=0%‘|
1 0 2 X
ARMTE & TUEHET BT TN dxkd (g bifoy fb —
1 a a?
1 b b? =(a-b)(b-c)(c—-a)
1 ¢ c?
1 -3 2
I ARPrs A=|4 —1 2|2 a9 Y9 Iq™ & 3NGId Pl SUIRMOMB Ud HAewos oIy |
3 5 2

5. grded dAT AdbeI-adr

o a? d
qfe y=e™sinT'x | qq Rig AT ﬁ?(l—xz)d—x)z]—x 2 =0

dx

” ERCoE T

e T B, ST W
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.1

adAT b & AFI Bl ST HIRTT b —

5 gfe x <2
fx)=Jax+b I 2<x<10
21 3Jfe  x>10

MU b wed

3—x ,3f x<1
fx)=4 2 ,qfe x=1
14+4x ,3fg x>1

K &7 A Sd HINTY d1fh Ued Hel x=§t|?ﬂ"cl?[€ﬂ
Kcos x
— ; x =N

f(x) = { m-2x /2

9ISy & wed

(x+5 , x<1 .
f(x)—{x_5 ’ x>1,x—1tﬂﬂﬂ?{%|

sinx

Wf(x)={7+cosx P ¥ 70 g v 0w waq 2, @ K1 A9 ST AR
K

;o x=0
el/X
Wf(x):{1+el/x ’ xioﬂﬂxZOWGiﬂcﬂWﬁ?ﬁWﬁ@IQI
0 , x=0

BT f(x)=|x—1|+2[x—-2|+3|x—3| P fdg x=1, 2, 3 W Hidgdl Ud Adber1Iar bl

TRIEUT BT |

d
?ﬂ%y=sin—1( 2x);0<x<1,aﬁd—z§1—cra§|3m|

1+x2
dZ
AfE y=3 cos x—2sinx B, A g PIfQ for =2 +y=0
dx?

%W%Wf(x)z{xzfg g ijgx=owmﬂﬁ%|

6. 3ddclol & JITIIIT

U 28m oW TR Bl &l ghsl H fa9ad fHam Sar §1 U gobs 9 v AT gER 9 g
IR ST B | QI gl @l orwrgdl fdhadl B ARy e @i ud g7 a1 |fford
SFhe <A & ?

e T B, ST W
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.9

10 9 ARG [ ————

Rrg SN fF BT f(x) = logeos x, (0, 1/2) H FAR=R gRAM R (n/2, n) H R a9
=

TP g DI 3501 FAM WU F BT SR A Scm/s I @ 2 | TG SO [ g9 FT dF%d fHd
R Y 93 V8T B |

IfE AT BT P(x) =51 — 72x — 18x* | U & df fhddl ®udl gRT i Seadq o ST
PITTY |

3fERTeT S PIRTT RTH f(x) = x* — 4x+ 6 AT £
() =R (i) a2

x HIeR oIl aTel &9 BT Yol H 2% B g & BRI I °9 D IAT H Al~Ibe gRad- S
BITTY |

IE RIS ST BIfoTY, RTH Bl f(x) = 2x° — 3x* — 36x + 7
() TR (i) B~ 2|

7. qHIh el

A 91 BIY fb [V5 — 4x — x2 dx

a1 ST @R _fn/z cosx

0 (1+sinx) (2+sinx) dx

Wﬁﬁfﬁf dx

le

dx @1 A9 S BHITT |

fn x sinx
0 1+ cos?x

1A DY ¢ [ xtan™tx dx

=1 f\/9+8x x2

f (x—1) (x-logx)3

X

dx BT 919 S DINTU |

A1 FIY 6 [log (x? + 1) dx

X
3x2+ 6x+2

37 W RCSCE o v
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8. WHIGAAl @& YA
R@T y =3x+2,x— 3T Td BifeA x=-1 TG x=1 F foR &5 &1 &bl SMad Iy |

g =+ 2 =1 @ fR & @1 dewe s AR

ST BT ITANT R Y b U g &= &1 eawa ad ST | Rraa! ol &
TR y=x+1,y=2x+1Td x=2 ¥

Uge Fgfer # waerd ¥ = 16 x AR RN x =1, x =4 3R x—3T A R &7 F7 a%d
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fof(3) ST IY |

2. yfaens Haeivfda waq

tan (2202205 Z oy <y Rig BRI

cos 0+sinx

g ST tan ' X VITX T Loy, L <y <1
Vitx++1-x 4 > 2 T -
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3 JAIYe
1 tanf]
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Factoring Formules

MATHEMATICS FORMULA LIST

FOR CLASS - XII

(a+b)’=a’+2ab+b’

a’—b*=(a—b)(a+b)

(a+b)’ =a’+3a’b+3ab>— b’

(a—b)’ =a’ —3a’b + 3ab”> - b’

a’+b’=(atb)(a’Fab+bd)

(a+b+c) =a’+b’>+c?+2ab+2bc + 2ca

a2+b2+c2—ab—bc—ca=%[(a—b)2+(b—c)2+(c—a)2]

a3+b3+c3—3abc=(a+b+c)(a2+b2+c2—ab—bc—ca)

Area and Volume

Circle . C=2mr=nD, where C is’circumference, r is radius and D is diameter

2 .
A =mr", where A is the area

Triangle : A= % bh, where b 1s the base and / is the perpendicular height

A= \/s(s —a)(s —b)(s —c) ; wheres = %bﬂ (Heron's Formula)

Equilateral Triangle

Parallelogram
Square

Rectangle

Rhombus

Trapezium :

A= (side)?

A = base x corresponding height
A = (side)” ; Perimeter = 4 x side
A =1b ; Perimeter = 2(/ + b)

_1
A_zdl d»

A= i (a + b)h, where a and b are the lengths ofthe parallel sides and h is
the perpendiuclar height

¥ e



Cuboid (length = /, breadth = b, height = A

()  V=Ibh (i) CSA =2h(I+b)
(i) TSA =2(Ib+ bh + Ih) (iv) Diagonal = VIZ + bZ + k2

Cube (side = a)
i) v=A’ (i) CSA =4a’ (iii) TSA = 6a°

Cylinger (radius = r, height = /)

(iv) Diagonal=+/3 a

(i) V=w’h (i) CSA=2mwh (iii) TSA =2 mr(r + h)

Cone (radius = r, height = A, slant height — /)

i) V=imh (i) CSA =mrl (ili) TSA =mr (r + )

Sphere (radius = r)
i vV=im’ (i) A= 4m?
Hemi-Sphere (radius = r)

i vV=im’ (i) CSA =3 (iii) TSA =4’

Polygon

Sum of all the angles in a n-sided polygon : 180° x (n — 2)

180° -2
Each angles of a n-sided regular polygon : 180 x(n-2)
Ouadratic Formula
—b +Vb2-4ac
Ifax> +bx+c=0, then x=_—ac
2a

b c
Sum of roots = P Product of roots = 2
Logarithmic Function
logix=yox=d;x>0,a>0,a+1
(1) log,1=0 (1) logsa=1

48
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(ii1) log, (xy) =log, x +log,y (iv) log, (g) =log, x —log, y

(v) log,x"=nlog, x (vi) log,x" = % log, x
.. _ _ logya
(vii) log, x = — (viii) logy a log,b
(ix) Ifa>1thenx <y <log, x <log,y
(x) If0<a<1thenx<y<log,x>log,y
Trigonometry
l
180° = & radions ; 0= e 0 is measured in radians
Trigonometric Ratios of special angles
1 1 3
cos 45°=— cos 60° == cos 30° = &
V2 2 2
1 3 1
sin 45° =— sin 60° = 3 sin 30° ==
V2 2 2
o _ o _ 0 _ i
tan 45" =1 tan 60° =+/3 tan 30 7
sin (90° - 0) = cos 0 ; ¢c0s(90°-0)=sin0
tan (90° - 0) = cot O ; cot(90°-0)=tan 0
sec (90°-0)=cosec® ; cosec (90°-0)=secO
cos (-0) =cos 0 ; sin(-0)=-sin9 ; tan(-0)=-tan 0
0= 1 _ 1 t= 1 t _sinf t_cosH
SeCv = cos8”’ cosee = sin@’ cot= tan@’ an= cos 6’ cot= sin @

sin29+00526=1;1+tan29=secze;1+Cot26=cosc3029
—1<sinx<1;-1<sinx<1;—-oo<tanx <o

sin (A +B)=sin A cos B + cos A sin B ; sin (A —B) =sin A cos B—cos A sin B
cos (A +B)=cos A cos B—sin A sin B ; cos (A —B) =cos A cos B +sin A sin B

tan A+tan B tan A—tan B

tan (A +B) = ; tan (A -B) =
1-tam Atan B 1+tan Atan B

2 sin A cos B =sin (A + B +sin (A —B); 2 cos A sin B =sin (A + B) —sin (A — B)
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2 cos A cos B=cos (A+B)+cos(A—-B);2sin A sin B=cos (A—B)—cos (A +B)
A+B A-B A+B A-B
sin A +sin B =2 sin (%) cos (T)’ sin A —sin B = 2cos (%) sin (T)

A+B A—B . A+B . A—B
cos A +cos B=2 cos (T) cos (T)’ cos A—cos B=-2sin (T) sin (T)

i . 2tan A
sin2A=2sinA cosA=————
1+tan2A
. . 1—-tan?A
cos 2 A=cos’ A —sin’ A=2cos’A—1=1-2sin> A=——
1+tan2A
2tanA
tan2 A=———
1-tan2A

. 1—cos2 A 1+cos2 A
sin A=+ ,T;COSA: ’T

3tanA-tan®A
sin3A=3sinA—4sin3A;cos3A=4cos3A—3cosA;tan3A=M

1-3tan?A
in2"A
cos A cos 2 A cos 2° A cos 2° A...cos 2" A = Sm_
2" sin A
Area of triangle formula :
1 1 1
=—absinC==bcsin A=-acsin B
2 2 2
Trigonometric Equation Gineral Solution
(i) sin6=0 O=nnt,neZ
.. T
(i) cosB=0 6=(2n+1)5,neZ
(ii1)) tan® =0 O=nn,neZ
(iv) sinf=sin o O=nn+(-1)"oa,neZ
(v) cosb =tan a 0=2nmtta,ne”Z
(vi) tanb =tan a O=nntt+o,neZ

sin?6 = sin‘a
(Vll) cos’0 = cos’a 0=nwt a,ne’
tan?6 = tan’a

sinnt=0;cosnt=(-1)";tannwr =0




Inverse Trigonometry

Inverse Function Domain Range
. _rr
sin [-1, 1] S 2]
cos ' -1, 1] [0, 7]
1 ( b4 n)
tan R -, =
2’2
-1 _LT_
cosec R-(-1,1) S 2] {0}
sec’! R-(-1,1) [0, 7] - {g}
cot ' R (0, )

sin! (=x)=—sin' (x) forallx e [-1, 1]

cos ' (=x)=m—cos ' (x) forallx e [-1, 1]

tan' (—x)=—tan ' (x) forallxe R

cosec ' (—x)=—cosec ' (x) forallx e [~oo~1] U[l,0]
sec' (—x)=m—sec ' (x) forallx e [—oo,~1] U[I, ]

cot ' (—x)=m—cot ' (x) forallx e R
(1) 1 . 4 l) el 1 (l) ]
sin (x) cosec (x) ; cos (x sec  (x) ; tan . cot (x)

. 1 -1, T -1 -1 _ It -1 -1 _
sin - x + cos x—; ; tan  x + cot x—z,sec x + cosec x—;

sin' x +sin' y=sin' (x J1—y? iy\/l—xz)

cos ' x icosﬁly=cosfl(xy$\/1—x2 J1—y2)

1 1 tan™t (%) ,ifxy<1
tan x +tan y=

-1 x+y) .
T+ tan (_l—xy ,ifxy>1

1 1 tan™! (%) ,ifxy>1
tan x—tan y=

—1( Xy .
T+ tan (—1+xy) ,ifxy <1

= e



2sin' x —sin”' (Zx\/ 1- xz) :2cos ' x=cos ' (2x* - 1)

-1 .1 2X -1 1—x2 = 2X
2tan  x — sin =cos = tan
1+x2 1+x2 1—x2

Matrices

A matric in which number of rows is equal to number of columns, say n is known as square matrix of
order n.

Properties of Transpose of a Matrix :

i AH'=A (i) (A+B)'=A"+B' (i) (kA)" =kA"

(iv) (AB)'=B' A" (v) (ABC)'=C"B" AT

A square matrix A = [a;] is called a symmetric matrix, if a;; = a;; for all 1, j & AT=A.

A square matrix A = [a;] is called a skew — skew-symmetric matric, if a;; = — a;; for all 1, j & AT=—_A.
All main diagonal elements of a skew-symmetric matrix are zero.

Every square matrix can be uniquely expressed as the sum of symmetric and skew-symmetric matrix.

Determinants
A square matrix 4 is a singular matrix if |A| =0
For any square matrix A, the |A| satisfy following properties.

(a)  |AB[=|A|[B]

(b) If we interchange any two rows (or columns). then sign of determinant changes.
(c) If any two rows or any two columns are ident ical or proportional, then value or determinant is
Zero.

(d) If we inu ltiply each element of a row or a column of a determinant by constant &, then value of
determinant is multiplied by £.

(e) Multiplying a determinant by k means multiply elements of only one row (or one column) by k.

(f) (Q If elements of a row or a column in a determinant can be expressed as sum of two or more
elements, then the given determinant can be expressed as sum of two or more determinants.

(g) If to each element of a row or a column of a determinant the equimultiples of corresponding
elements of other rows or columns are added, then value of determinant remains same.




Adjoint of a matrix A4 is the transpose of a cofactor matrix.

If A and B are square matrices of the same order #, then:

(@)  A(adjA)=|A| 1L, =(adj A) A (b) adj (AB) = (adj B) (adj A)
©  adj(A) = (adj A)' (©) |adj A|=|A"
()  adj(adjA)=|A"? A ®  adj (adj A) = [A>’

A square matrix fi of order o is invertible if there exists a square matrix B of the same order such that
AB =In = BA. We write, A =B
Properties of inverse of a matrix:

(a) Every invertible matrix possesses a unique inverse.
1
b (A=A (© (AB) '=B'A" @ A=

1

@ @h'=@ht O A=

adj (A)

A system AX = B of linear equations has a unique sofur ion givein by X = A" B, if |A| # 0
If|A| =0 and (adj A) B = 0, then the system is consistent and has infinitely many solutions.

|A| = 0 and (adj A) B r 0, then the system is inconsistent.

Continuity and Differentiability

Limits

lim x"-a® _ g1 _ lim sinx _ 1 ) lim 1-cosx _ 0
x—>0 x-a x>0 «x x>0 «x

lim tanx _ 1 _ lim e*-1 1 ) lim log(1+x) _ 1
x—>0 «x x>0 «x T x-0 x

A function f(x) is continuons at x = a if Xli_r)l 0 f(x) =f(a) i.e. XH_I: 0 f(x) = time f(x) = f(a).

Following functions are continuous everywhere:

(a) Constant function (b) Identity function
(c) Polynomial function (d) Modulus function
(e) Exponential function (f) Sine & Cosine functions

e
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Following functions are continuous in their domains:
(a) Logarithmic function (b) Rational function

(c) Tan, Cot, Sec & Cosec functions (d) all”inverse trigonometric functions
If fis continuous function then | /| and ; are continuous in their domains.

lim f(a—h)—f(a)

A function f(x) is differentiable at x = a if ‘o0 h exists finitely i.e

lim fla-h)-f(@) _ lim fla—h)—f(a)
x—0 h x—0 —h

Every differentiable function is continuous but, converse is not true.
Following functions are differentiable everywhere/their defned domaih:
(a) Polynomial function (b) Exponential function
(c) Constant function (d) Logarithmic function
(e) Trigonometric & inverse tr gonometric functions

The sum, difference, product, quotient and compostion of two differentiable fiinctions is differentiable.

Some Standard Derivatives:

; 2 (en) = pyn-1 a4 —
0 LM =m (i) = (logex) = -
(ii1) i(e") =e* (iv) i(a") =a* log.a
dx dx e
%) i(s'nx) = COS X (vi) i(cosx) = —sinx
v —(si = vi) — = —si
. d . 2 d _ 2
(vil) —(tanx) = sec*x (viii) — (cotx) = —cosec”x
dx dx
. d d
(ix) — (secx) =secxtanx (x) ——(cosecx) = —cosecx cotx
. i .1 _ 1 .. i -1 — 1
(xi) - (sin™'x) = — (xii) - (cos™'x) = —
i -1 _ 1 . i -1 — 1
(xii)  — (tan™'x) = o (xiv) — (cot™'x) = o
a 1) = 1 n 4 “1y) = 1t
(xv) — (sec™'x) = PN (xvi) - (cosec™'x) PNz

54 o m————
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Following are some substitutions useful in finding derivatives:

Expression Substitution
2, 2 _
a“+x x=atanOoracot0
1+x° x=tan 0 or cot 0
2 2 .
a“ —x x=asinBoracos0
1—x? x =sin 0 or cos 0
2 2 _
x“—a x=asec 0 oracosec0
2
x =1 x = sec 0 or cosec 0
a—x a+x
a+x ! a-x
x=acos2 0
a—Xx a+x
a+x ’ a-x
Chain rule :

Ifz =i dy= th 4z _ dy
z=1(y) and y = g(x), then dx_dy' I

dz

Product rule : Quotient rule :

du dv
- y _ du L — _ W a Vax
y=uv, then - ax’ +u Tx ify = then y oot
_ _ d’y _ d {g’(t)} a _ f®g' ®-gOf @®
If x = f(¢) and y = g(¥), then oz at o) ax T OP

Applicatoins of Derivatives

Rolle's Theorem:

Let f be real valued function defined on [a,b] such that:
(a)

then, there exist a real number ¢ € (a, b) such that /'’ (¢) =0

(b) differentiable on (a,b) (c) f(a)=f(b)

continuous on [a,b]

Mean Value Theorem:

Let f be a real valued function defined on [a,b] such that:

(a) continuous on [a,b] (b) differentiable on (a,b)
b —
then, there exist a real number ¢ € (a,b) such that f'(c) = %




Tangents and Normals

da
Ify=1f(x), then (d—z) is slope of tangent to y = f(x) at a point P.
p

Ify=1f(x), then — is slope of normal to y = f'(x) at a point P.

1
dy
@),

. . dy . . dx
If tangent is parallel to x-axis, then v 0 ; If tangent is parallel to y-axis, then ay =0

If p (x1, y1) is point on the curve y = f'(x), then:

a
Equation of tangent at Pis y —y; = (d_z) (x—x1)
p

Equation of tangent at Pis y —y; = — ﬁ (x—x1)
dx/p

The angle between the tangents to two given curves at their point of intersection is defined as the angle
of intersection of two curves.

Approximations:

Let y = f(x), Ax be a small increment in x and Ay be the increment in y corresponding to the increment

inx, ie. Ay =f(c+Ax)-f(x). Then Ay == Ax

Also, f (x + Ax) =f(x) + f (x) Ax

Increasing and Decreasing Function

A function f is said to be:

(a) Increasing on (a, b) if x; < x; in (a, b) = f(x1) < f(x,) for all x, x, € (a, b).
Alternatively, f'(x) > 0 for each x in (a, b)

(b) Decreasing on (a, b) if x; < x; in (a, b) = f(x1) = f (x,) for all xj, x; € (a, b).
Alternatively, f'(x) < 0 for each x in (a, b)

(©) Strictly increasing on (a, b) if
X1 <xz1in (a, b) = f(x1) <f(x) for all x;, x, € (a, b). Alternatively,
f(x)>0 for each x in (a, b).

(d) Strictly decreasing on (a, b) if
X1 <xy1in (a, b) = f(x1) > f(xz) for all x;, x, € (a, b). Alternatively,

f(x) <0 for each x in (a, b).




A function f'in monotonic on (a, b) if it is strictly increasing or strictly decreasing on (a, b).

A point ¢ in the domain of a function f at which either /' (c¢) = 0 of f is not differentiable is called a
critical point.

Maxima and Minima

First Derivative Test:
Given a curve y = f (x),

(a) For the stationary point at x = a,

(1 if d—z changes sign from negative to positive as x increases through a, the point s is a

minimum point,

(1) if d—z changes sign from positive to negative as x increases through a, the point s is a

minimum point,
vy .0 AY . . . . . . .
(i) if Ix dones not change sign as x increases through a, the point S is a point of inflextion.

(b) A stationary point is called a turning point if it is either a maxiumu point or a minimum point.
Second Derivative Test:
Given a curve y = f (x),

9 _ 0 and 2 20 atx=a= S(a, f(a)) is a tuming point
(a) o and —— at x =a = S(a, f(a)) 1s a turning point.
2

(1 If d—szl > 0, then S is a minimum point.

.. d? . . .
(1) If d—szj < 0, then S is a maximum point.

d d?
(b) 2 _0and d_y =0 at x = a, go back to First Derivative Test.

dx x2
Working rule for finding absolute maxima and/ or absolute minima:
Step 1: Find all crtical points of f'in the given interval.
Step 2: Take end points of the interval.
Step 3: At all these points (listed in step 1 and 2), calculate the values of f.

Step 4: Identify the maximum and minimum values of f out of values calculated in step 3.




Integrals

(1)
(1i1)
)
(vii)
(ix)
(xi)
(xiii)
(xv)
(xvi)
(xvii)
(xix)

(xx1)

xn+1 B 1

fxndx=n+1+c;n¢—1 (i1) f;dx=log,x+c
f“xdleoza“ (iv) fx—12dx:—§+c
[ Ede=2Vx+c (i)  [VERdr=2 22+

X 3
[sinxdx =—cosx+c¢ (viii) [ cosx dx =sinx + ¢
[sec?xdx =tanx +¢ (x)  Jcosec?xdx =—cotx+c
[ sectanx dx = secx + ¢ (xii) [ cosecxcotxdx = —cosecx + ¢
[tanx dx = log|secx| + ¢ (xiv) [ cotx dx =log|sinx| + ¢

[secx dx =log|secx +tanx |+ ¢ = log|tan(g+§)|+c

[ cos ecx dx = log| cosecx — cotx |+ ¢ = 10g| tan(%) | +c

1

x—a .. 1 a+x
— | +cC XV111 —— dx ==—lo
x+a| ( ) J-az_xz 2a &

a—x

! =1
J o dx =+ log

x2—a2

+c

[—— dx = i tan"log (g) +c

x2+a?

(xx) fﬁdx=i10g|x+\/x2—az|+c

[—— dx = sin™? (g) +c

T dx =log|x+VxZ+aZ|+c

.. 1
(xxi1) f Nrere

2
xxiii) [VxZ—aZdx=2vVx2—aZ2—Zlog |x+Vx2—a?|+c
2 2 g

2
(xxiv) [Va2 —x%dx = g Vaz — x2 + a?sin‘l (x) 4o

(xxV)

a

2
[Vx2+ a?dx = §Vx2+a2+a7log|x+\/x2+a2|+c

(xxvi) If u and v are tow function of x, then [uv dx = u [vdx — [ {Z—z 1] vdx} dx

i.e. (first function) x (integral of second function)-integral of {(derivative of first function) x
(integral of second function)}

We can choose the first functions as the function which comes first in the word ILATE, where 1
stands for inverse trigonometric functions, L for logarithmic functions, A for algebraic
functions, T for trigonometric functions and E for exponential function.




(xxvii) [[f(x) + f (0)]e"dv=e"f(x) +c

Integration by Partial fraction of Rational Function of the form %
If degree of P(x) > degree of O(x), then divide P(x) by Q(x)
Form Partial Fraction

. Px+q A B
O e (x-a) ' (x-b)

.. Px+q A B
(i (x—a)? (x—a) (x—a)?

Px2+qx+r A B C
) de-ne-o (x-a)  (c=b)  (x—0)

. PxX%+qx+r A B C
)

(x—a)?(x—b) (x-a) (x-a)> (x—b)
Px?+qx+7 A Bx+C 5 )
+ 1

v) —a) (X2 +brr0) o) | Xrrbere here, x” + bx + ¢ can't be factorise.

For Integrals of the form f use completing the square method and then

or J' dx
2+bx+(: vax?+bx+c
applying formulas xvi to xxi.

dx or [Vax? + bx + ¢ dx

For Integrals of the form [ m or [ m=—= \/W

write px + q=A % (ax* + bx + ¢) + B where A and B are determined by comparing coefficients on
both sidese.

1 1
dx or [———dxor [———dxor
a+b cos?x a sin?x+b cos?x

dxor [———— dxor [—

a+b sin2 x a+b cos2 x

For Integrals of the form atb Slinzx

(a+sin+ b cos x)?
Algorithm:
Step 1: Divide numerator and denominator by cos*x

Step 2: Replace sec” x, if any, in denominator by 1+ tan’x

Step 3: Put tan x =  so that sec” xdx = dt. This will reduce the integral in form [ t2+bt+c

Step 4: Evaluate the integral now using completing the square method.

59 3 R — ‘WWW



1 1
For Integrals of the form f ———dxor f Tihcosx dx or f Sinxthcosx

a+bsinx
Algorithm:
) 2tanx/2 1-tan? x/2
Putsinx=——,cosx=——7——
1+tan? x/2 1+tan? x/2

asinx+b cosx
For Integrals of the form f einxidcosx

Algorithm:

Put Numerator = A(Denominator) + B (Derivative of Denominator)

2+1 1
For Integrals of the form [ mdx or [ S dx or [+tanx dx or [+/cotx dx

Algorithm:

Step 1: Divide numerator and denominator by x”.
. . 1\?2
Step 2: Express the denominator in the form (x + ;) + k?

Step 3: Introduce d (x + l) or d (x — l) in the numerator.
X X

_ 1 1
Step 4: Substitute x + Lolorx-x— —=tas the case may be.
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First fundamental theorem of intergral calculus:

Let the area function be defined by A(x) = f; f(x)dx for all x > a where the function f'is assumed to
be continuous on [a,b]. Then A'(x)=f(x) for all xe[a,b]

Second fundamental theorem of integral calculus:

Let /' be continuous function of x defined on the closed interval [a, b] and let F be another function

d
such that — F (x) = f(x) for all x in the domain of £, then f; f(x)dx =— | ba f(x)dx

Properties of Definite Integral

0 [ f@dx = [ (o) dt () [ fdx = — [ f(x)dx
(iii) f; f(x)dx = facf(x)dx + fcbf(x) dx wherea<c<b
@) [ f@dx= [ f(a+b—x)dx W) [ fdx= [ fla—x) dx

) a |2 b (x)d if f(—x) = f(x) i.e. f is even function
vi)  J, fdx = { Ja fox * if f(—x) = —f(x) i.e. f is odd function

e (2[fdx ffQa—x) =G
(vii)  J; f(X)dx—{ o) X if (20— 1) = —f(x)

Limit as a Sum

f:f(x)dx= hli_r)noh[f(a)+ fa+h)+fa+2h)+ -+ f(a+ (n—1)h] wherenh=b-a

Also,

. _ n(n-1) .. 2 2 2 2 n(n-1)(2n-1)
(1) 1+2+3+...+(n—1)——2 (1) 17+2°+3°+...+(n-1) ==
im €1 _ 4 _ lim _X . 2 nl _ (r”—l)
(i) " _1_x—>0ex—1 (iv) atar+ar+..ar a\~
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Hisel UUR — YA
fasg—rfora (Mathematics)
DHET—12
@ ;3 U 15 FE Ul : 80 S

werfefar & foo = fder —
GENERAL INSTRUCTION TO THE EXAMINEES;
1 qeedf duer ey U W e ifarid: ford |

Candidate must write first his/her Roll No. on the question paper compulsorily.
2 T Ued IR I 7|

All the questions are compulasory.

3 ged 0 & ] WSS HUraRr H fhdl W Fe /R / faRiam e 8 WR 2= AT & uee &l
|El A |
If There is any error/difference/contradiction in Hindi & English version of the question paper, the
question of the Hindi version should be treated valid.

s (31)
1. dgfdscdia gz —
() 9= NH @9 R Fad aR«9iia &—

R={(a,b):a=b-2,b>6}
9 fAfafad 3 @ a9 w8 87
@) (2,4 eR @ (3,8) eR @) (6,8)eR @) (8,7)eR ()
Relation R is defined is set N as following
R={(a,b):a=b-2,b>6)
then, which of the following is correct.
(a) (2,4)eR (b) (3,8) R (c) (6,8) R d (8,7 eR ()
(i) AR Mg ARMR B® PHH HAM: mxn AT nxp & A AB &I HH 8—

@) pxm @) nxm (| nxp (]) mxn ( )

e T B, ST W
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(iii)

(iv)

)

(vi)

(vii)

If matrix A and B are of the order m x n and n x p repectively, then order of AB is-

(@) pxm (b) nxm

o= Bel H SrIad Weld 2

@1) sinx @)

(c) nxp (d mxn (
1 1
(H) 1-2x (?{) 1+x2 (

Which of the following functions is discontinuous function.

(a) sinx (b)
[ sin 3x dx T A BNT—
(@) % cos3x + ¢ (@) § sin3x + ¢
Solution of [ sin 3x dx
1 1.
(a) 3 cos3x + ¢ (b) 3 sin3x + ¢

[ x sinx dx &1 A9 BRI

@) xsinx+cosx+c

(@) xsinx—6cosx+c
Solution of [ x sinx dx

(@) xsinx+cosx+c

(c) xsinx—6cosx+c

b y* =4 x, y— 3187 TAT T y =3 H R & FT bl 8—

@) 2 @)

» | o

Area of the bounded by curve y* = 4 x, y-axis and line y = 3 is-

9

(a) 2 (b) -

~
"

o f-i—f-f+k-k @1 am -

) o @ 1

©) 1-2x () 1-|-1x2 (
(|) — § cos3x+c  (g) —cos3x+c¢ (
(c) — % cos3x+c¢  (d) —cos3x+c (
(@) —xcosx+sinx+c

(§) xcosx+sinx+c (
(b) —xcosx+sinx+c

(d) xcosx+sinx+c (
) 3 @ 3 (
© - @ - (
@) 2 (%) 3 (
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The value of i-1—j-j+k-kis—

(@ 0 (b) 1 (c) 2 (d 3 (
(vii) Wfee axb TAT bxa @ &1 BT I o—
@) 0° @ 90° @) 135° (@ 180° (

The angle between vectors @ x b or b x @ is-

(a) 0° (b) 90° () 135° (d) 180° (
() g (@ B,y By § Q8-

@) « @ B @) 7 @ Ja?+y? (

The distance of point (o, B, Y) from y-asix is-

(@) a (b) B © v @ Jar+y2 o

x) uﬁ(P(A)=(%),P(B)=(§)H?JT P(AuB)zg,Fﬁ P(2)+p(4)d wmw &

() @)

Ll
Wk
4
S~—
S|
)
fall
N~—
S~
—~

If P(A) = (f—o),P(B) = (s) and P (AUB) =§,thenP(§) +P(§) is equal to —

1 1 5 7
(

(@) 5 (b) 3 © 4 d

4 3 12 12

(xiy Ad B3I "edAN g fb P(A/B) = P(B/A) #0,d9 f+ & & geaRl & IR # |&l aI
DITSTI—

@) AcB @@ A=B d) ANB = ¢ () P = PB) (
A and B be two events such that P(A/B) = P(B/A) #0, then which of the following correct-
(a) AcB (b) A=B (c) AnB=¢ (d) P(A)=P(B) (

(xii) IfE P(E)=0.353R P(E UF)=0.6 ® T Ed F Wds gcAN €, a9 P(F) &1 719 28—

@) = @ — @) = @ = (

If P(E) = 0.35 and P(E UF)=0.6 and E, F are independent events, then, E(F) is equal to-

11
13

(@) — b — © — )

13 13 13
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(1)

(i)

(iii)

(iv)

V)

(vi)

(1)

(i)

3 1

x=4 TR VX3 BT FTBAT oo =

Derivative of Vx 3 atx=41S ....oovveriiineninn.. )

Tdh g B AT # 07 W /HHvS B &R ¥ gig B W 7, 99 g9 o gk H uRadad &

=SSR Huill

If the radius of a circle is increasing by 0.7 cm/sec, then rate of changed circumference of circle

willbe ... .
J(3x? + 4x3)dx BT T oo BT |
The value of [(3x2 + 4x3)dx will be ........................... .

afe U @1 B faw oA kK k8 @ K= BT |

If Dc's ofaline are k, k, kthenk willbe ..........................

zrf%zp(A)=P(B)=%aP(§)=%%,a—srP(AuB)= ........................... BRI |

5
If 2 P(4)=P(B) = and P (%) - § . then P(AUB) Will be +..vovovvvee

Jfd gy
sin_l(—\/z—g) D1 &I A A DIy |

- 3
Find the principal is SIn 1 (— \/2—_) .

ﬂﬁx-ky:ﬁ ;]HQJT 2x—y= [i %]?f AT x BT A4 1 DI |

Ifx+y= i ;] and 2x—y = [i ;]thenﬁnd X.

e
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iy IR T A(m, -1), B2, 1) T C(4, 5) TRER 8, AT m BT AN S DIIT |

If points A(m, -1), B(2, 1) and C(4, 5) are collinear, then find m.

Gv) IR wem F () =sin82 x#0,x=0WR |aq &, A1 F(0) HT A o1 |

X

If function F (x)=sin , X # 0, is continuous at x = 0 then find F(0).

(10x)
x
(v) ey & wad f(x) =7x°-3, x> 0 R UH A Berd 2 |
Show that function f (x) = 7x*-3,x>0isa increasing function.
vi) A +) =19 T TgATY W &FH AT DI |
Find the area of one quadrant of a circle x* +* = 1.
(viiy  wfeell AB, BC, CD @1 DA &T INThd H1d dIfo, Siaf ABCD U ag4 # |
Find the sum of vectors AB, BC, CD and DA, where ABCD is a quadrilateral.
(viiiy AT d=1—2f+kb= —20+4)+5k 3R ¢=1+bj+ 7k &1 AThal ST BT |
If vectors then find the sum of all vectors.
(ix) 9 NG & 1 BT BIOT Sa diforg fdw TuTd 4, -3, 5 TT 3,4,57%2 |
Find the angle between lines whose direction ratios are 4, -3, 5 and 3, 4, 5.
x) a3l P(1,-3,4) AT Q(4, 1,2) & &1 &I T S1a BIfoY |
Find the distance between points P(1, -3, 4) and Q(-4, 1,2).
xi) X, y3R z P Re—aan gd SR |

Find the direction cosines of x, y and z-asix.

(xii)  TfX @ geA A Tl BQ@%%P(A)=%,P(B)=%3TW PANB)=
PITY |

Q|+

, dl P(A' " B') 3Iid

1 1 1
If two events A and B are such that P (4) = e P(B)= 2 and P(ANnB)= . then find out

P(A'NB).

e T B, ST W



Lo (d)

oY SN 9T —

1.

afe A={1,2) T B={3,4} 8, @ AR BH =l & G AT DI |

IfA={1,2} and B = {3, 4} then find the number of relations in A and B.

x+y 2| _ 16 21 »
[5+x xy]_[s 8] ﬁx,y,zﬂﬂ‘ﬂ??ﬂﬁifg 1Y |

Findx,y,zin[x+y 2]— 6 2

5+x xy 5 81I°
a c a+c
g oifiu f& la+b b a | =3abc
b b+c ¢
a c a+c
Prove that |a + b b a | =3abc
b b+c ¢

RIEI [51, i] DI FEWUSS IAFg FATd DI |

Find the adjoint matrix matrix [; i]

M%WF(x)zﬁﬁixzawmél

Show that the function Fi(x) = is not continuous at x = a.

1
(x-a)
ST HINTY S e SaRTet 7 y = xe ™ agfoe 272

. . . . . 2 x e . .
Fine the interval in which functions y = x"¢ ™ in increasing.

sin 6§ + cos @ BT HEAH A 1T HIFTT |
Find the maximum value of sin 8 + cos 6.

BT A S DINTT |

f x tan~1x
(1+x2)3/2

xtan~1x

Find the value of f _(1+x2)3/2

T WA y=x" qAT x =)* F oR &7 BT &A% ST DI |

Find the Common area between two parabolas y = x* and x =" .

e
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10.

11.

12.

13

N d x(2cosx+1
STIhe TR =2 =¥?ﬁr T B |
dx siny+ycosy

. . . d x(2cosx+1
Solve the differential equation 2 ; .
dx siny+ycosy

AR 1+ f + 2k & IR 8 AfRw F1ad BT |

Find the unit vector along vector i + J + 2k.

quigy & g 21, -1 — 4f, 1+ 4] & wofgag B 9 2 |

Show that the point 21, —1 — 4], T + 4] represent an isosceles triangle.
Rig PIY P afe AT B3I w@dd gedd €, df ATl B' W wad 8 |

Prove that if A and B are two independent events, then A' and B' will also be independent.

Hus (9)

Aad sy —

tan~'(1) +cos ™ (= 1) +sin”* (=3) @ gt B
sreraT

e et (2) s (2) o ()

Solve the following : tan~1(1) + cos™* (— %) +sin™! (— %)

or

Prove that — tan=%(1) +cos™! (_ %) +sin™ (_ %)

kx+1,x <m

e BT F(x)= COS X, X> T

x=7 W Adq g Al k &7 A S By |

AT

uf%yz\/ (x=1)(x=2) gﬁ,?ﬁ%aﬁraﬁﬁw

(x—3)(x—4)(x—5)

kx+l, x<m

If function F(x)= COSX. X >T

is continuous at x = 1, then find k.

e T far, T
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or

Find 2, ify = \/ o Dx=2)
dx

(x=3)(x—4)(x=5)"

dx
3. GHﬁﬂf—_ﬂﬂW?ﬂﬁ%élQl
1+cos x+sinx
. . dx
Find the integral : f —_
1+cosx+sinx
SIEH
/2 Vsinx T
g PIog &b dx =—
fo vsinx 4+ +/cosx 4
or
/2 Vsinx T
Prove that f / . dx =—
0  +sinx + +cosx 4

4. WRY 51 -j+2k & argfar v w1 Al =G BIRTY Sraewr aiRkAmT 8 s&1s © |
3fere

D, E @ F, AABC @1 4aiiall & #eafd=g & | Al O &g fawg €, ar Rig aiIfvig &
0A+0B+0C=0D+0E+OF
Fine the vector along vector 51 - j + 2 k whose magnitude is 8 units.
or
D, E and F are mid points of side of triangle ABC. If'O' be any point, then prove that
0A+0B+0C=0D+0E+OF
g (])
ISERCIRCA RS

2

. [ dx @1 wEe AR

AAdT

Rig B [(a+b —x) dx = [} f(x)dx 3R HPT AT PR f:—f(x)f;23_x)dx
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x2

x6+x3

Find f dx

or

f(x)

7+ (13— 0% using this.

Prove that f;(a +b—x)dx = fff(x)dx and find f:

AHA FHHT (x +y)dy+ (x—y)dx=0D & dIfog | fTem g : y=1wd x=1

SEIH

. d
Jqhcl FHIHRU] d—z+ ytanx = y? secx & g BN |

Solve the differential equation (x +y) dy + (x —y) dx =0, given : y=1 when x =1

or

Solve the differential equation % + ytanx = y?secx.

frferRad @reRIel & Jvavid Z = 3x + 2y &7 M@ Ay | s+ iiaxor Hiforg—
Sx+2y<10,3x+5y<15;x>0,y>0
arerar

FfeTRe Rl & T Z = x + 2y &1 RIS G & T [ gRT =gAaHIbR0l
3_

2x+y=23,x+2y>26;x,y=20

Maximize Z = 3x + 2y subject to constraints 5x + 2y < 10, 3x + 5y < 15; x > 0, y > 0 by using
graphical method.

or

Minimize Z = x + 2y subject to constraints 2x +y > 3, x + 2y > 6; x, y > 0 by using graphical
method.
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Afsd TR — fgd
fasg—rfora (Mathematics)
HeT—12d]

Y : 3 oS 15 e quiie : 80 3

wefetal & forv g fardoT—
GENERAL INSTRUCTION TO THE EXAMINEES;
1, Remeft Fdued 3rue U UH 9R AMEie ifarid: ford |

Candidate must write first his/her Roll No. on the question paper compulsorily.

2, il geq B fard 2 |

All the questions are compulasory.

3. e U5 & fa) W3Sl wuaRer # B A Je /R / R 81 W R M & U @
ET 1 |
If there is any error/difference/contradiction in Hindi & English version of the question paper, the
question of the Hindi version should be treated valid.

Tgfadcdia yo —
(i)  AF AR & £:R >R, f(x)=(x)’ RT IRATNT 8 AT A&l [Aded &1 9a= B |
(@) s UhdI AMMWIEH B
@) f ST ATVBIEH &
(|) f UDD! 8 WR ATBIaH el ©
(@) £+ TPl g AR AT 8 8 3MBEd & ( )

Let f: R — R, be defined as f(x) =(x)’ chose the correct answer

(a) fis one — one onto (b) fis many — one onto

(c) fis one — one but not onto (d) fis neither one one nor onto ( )
(i)  sin {g — sin~1(— %)} BT AM § —

@ - @ - @) - @ 1 ()

sin {g — sin71(— %)} is equal to —

(d 1 ()

I

1 1
@ 5 ®) ©

= fima Faram, T

71 e



(i) A SRIY 1P x,y, z, w TAT PBHT: 2 xn, 3xk, 2 xp, nx 3 AT p x k ICAT & E = |
AT n=pdl 3MYE Tx - 52 B & —

@) px2 @) 2xn (@) nx3 (&) pxn ( )

Assume X, y, z, w and p are matrix of order 2 xn, 3 xk, 2 x p, n x 3 and p x k respectively if n
= p then the order of the matix 7x — 5 z is.

(@) px2 (b) 2xn () nx3 (d pxn ()
(iv) ?If%|18 x| |18 6|a>rxa?rsr<'%*—
(1) 6 @ =1 @) -6 @ o ()

If|18 x| |18 6| then x is equal to -

@@ 6 (b) =+l (© -6 (d 0 ()

v) W cos(sinx) BT MTHAT & —

(@1) sin (sinx) (&)  sin (cosx) (@) —sin (sinx) () —cosxsin (sinx) ( )

The derivative of function cos (sinx) is —

(a) sin (sinx) (b) sin (cosx) (c) —sin (sinx) (d) —cosxsin (sinx) ()
(vi)  T® gd &I ST r=6cm, W & AU &% H YR Bl &R 5—
@) 10w @ 12n @) 1z &) 8n ( )

The rate of change of the area of a circle with respect to it's radious r at r = 6cm is -

(a) 10m (b) 12n (c) 1ln (d) 8n ()

(vii)  [logx dx &1 99 & —
@) logx—x+c @) 1+logx+c (A x(ogx-1)+c (&) x(logx+1)+c ( )
Thevalueofflogx dx —
(a) logx—x+c (b) 1+logx+c (c) x(logx—1)+c¢ (d) x(logx+1D+c ()

1
2

(viii) 3Tddhel THBROT _[1 + (%)2 = ( ) B AT § —

@) 1 @ 2 @) 3 () 4 ()




1
dy\? d?y\2
The order of differential equation |1 + (—y) =a (—y)

dx dx?
(@ 1 (b) 2 () 3 (d 4 ( )
(ix) Hﬁaﬁﬁ?ﬁzﬁa‘rﬁfﬁw&a@ﬁsﬂw%ﬁﬂa:lyﬁy:gmaxﬁwwm
gfe G A1 b @ Weg BVl B—

&) ©) f ()

(=)

oy
By

wIly
—~
S~—

Let the vector @ and b be such that a| = 3,|I; | = \/3—5 then @ X b is a unit vector, if the anlge

between d@ and b is .

~

o

~
|

@ ¢

© @ 3 ()

- %@Tx+1=2y_2=3_2=/1?ﬁﬁ‘cﬁa1§mﬁ%\'—

2 4 3
®1) 2,43 @ 223 () 2.4,-3 @ 22,3 ()
Direction ratios of line Ml e _3tr Ais—
2 4 3
(a) 2a 47 3 (b) 25 25 3 (C) 25 49 '3 (d) 25 25 '3 ( )
) el o= 22 =T g T = Y2 = T g e i 8 -
2 5 4 1 2 -3
(@1) 45° @ 30° @) 60° @ 90° ( )
The angle between the Straight lines Ly 23 and el oy 23 is -
2 5 4 1 2 -3
(a) 45° (b) 30° (c) 60° (d 90° ( )

(xii) G x*+ )’ =4 B &FBA & —

@) 27 @ 167 (@) 4z @ - ()
The area enclosed by the circle x* + y* =4 is —
(a) 2n (b) 16n () 4n (d) f ()

(xiii) T y* =4x, y 37eT Td W@ y=3 9 oR &7 BT &% & —

—~
fa
~
|
)
S~—F

@) 2 @ - @) -

e T B, ST W



Area of the region bounded by the curve y* = 4x, y axis and the line y = 3 is —

9 9 9
(@ 2 (b) - © 3 d 7

4 3 2
(xiv) Ife P(A/B)>P(A) @I /9 § & 91 © —
(&) P(B/A) <P (B) @) P(ANB)<P (A).P(B)
(&) P(B/A)>P (B) () P(B/A)=P (B)
If then P(A/B) > P (A) which of the following is correct
(a) P(B/A)<P (B) (b) P(ANB)<P (A).P (B)
(c) P(B/A)>P (B) (d) P(B/A)=P (B)

(xv) T PA)= % ,P(B)=07T P(A/B)—

SOV @)

N | R
&)
a
G

If P(A) = % P (B)=0 then P(A/B) is—

@) 0 (b) % (©) not difine @ 1

Raa = a1 gfd a1 —
@) tan"1v/3 — sec™1(=2) BT AT oo =

The value of tan™1v/3 —sec™1(=2) iS .cevvvvnnen.

(i)  cos~! (COS %n) G 1 A =

— 7T\ .
The value of cos™ ! (COS ?) 1S vieiiiiaennns

(iif) tan_li + tan_lz G| A 2

|
—-
©n

The value of tan™! i + tan! i

. _ av _
(iv) I y=log,xar D T

i, d_y _
if y = log, x then Qe

LT T (9T Ui

A fimn B, T weEn



)

(vi)

(vii)

AT ) =— | X+ 1+ 3T ) oo

If f(x) =— | x +1| + 3 then the maximum value of f(x)is...............

o d .
ITDHA FHIDHR] £+ y secx = tanx &1 FAHA OB B wooovvereeerrerresrrrores

. . ... d
The integrating factor of equation is d—z +ysecx =tanx ...............

AR {4+ ] BT AR {4 TR UET o 2l

The Projection of the vector  + j on the vector i + jis ...............

Jrfar oSy —

(1)

(ii)

(iif)

(iv)

V)

(vi)

2 _ _
T |* x+1 x 1|EETHFT§HHWI
x+1 x+1

x2—x+1 x—-1
x+1 x+ 11

Find the value of determinate
x BT |19 ST BT It |§ ‘11 =|26x i| B A ST DI |

Find the value of x if |§ ‘1L =|26x i|

ORI S DI T8 f(x) = cosx ¥ UG Hed fIEHM ©, gl 0 <x <2n

Find the interval in which the function f given by f(x) = cosx, where 0 <x <27 is increasing
function.

el SuTe @1 x AT B fAHT F T Gl T R(x) U H R(x) = 13x° + 26x + 159
Ue<l & | AT 31T S BN Sfd x=7 8 |

The totoal revenue in rupees received from the sale of x units of a product is givne by

R(x) = 13x*+ 26x + 15. Find the marginal revenuie when x =7

[ ——dx &1 79 S B |

x+xlo

1

dx.

Find the value of [

x+xlo

)dxaﬁrnﬁgnﬁﬂ‘ﬂﬁml

1
1+x2

[e* (tan‘1 x +

Find the value of [ e* (tan‘1 X+ — 2) dx .
1+x

e T B, ST W



(vii)

(viii)

(ix)

(x)

IR Pife qTel BT ddhel THHRU & AP 8 H SURYT WTW JTRT bl AT ST
PR |

Find the number of arbitratry constants in the general solutions of a differential equation of
fourth order.

Afee @ = 21+ 3j + k & sy Ao @iy sid SR |

Find unit v ectro in the direction of vector @’ = 21 + 3] + k

X TAT y & A AT HINTY a1 afeer 21 + 37 3R xi + yj A 27|
Find the value of x and y so that the vectors 21 + 3j and xi + yj are equal.

3 |feeli 3 9 b & URUI HH: 1 R 2 91 2.b = 1 39 |iel & Heg S sa
BIFTY |

Find the angle between two vector a and b with magnitudes and respectively and when
ab=1

v (d)

oy SN YT —

1.

S B & arafas |l @ Fzad R 9 R* = {(a,b)}; a <b’, gRT uR¥INT Hee R
T 1 Wded, T FEHd &R 7 8 w2 |

Show that the relation R* in the set R of real numbers defined as R* = {(a,b)}; a <b* R is
neither reflexive, nor symmetric nor transitive.

afy A=[ 0 S gy ot gafia SR 5 AAT =1

—sina cosa

IFA =% S ihen verfiy AA™ =1
—SIna cosa

afe A=[} T2|aen =[] Y]wd A’=KA-2@ @ Ka@r A s AR
—2

1fA=[f‘L _2

and 1= [(1) (1)] then find K, so that A>=KA —1I.
a A=[2 3 Jaen =L ¥ wcnfa AR 5 AB)y =B A

If A= [i _34] and B = [_11 _32] then prove that (AB) T=BTA™

kx+1,x<5

x—5,x>5,x=5w Gl

Kaﬁrnﬁﬁﬁaﬁﬁﬂ?ﬁﬁf(x):{3

e T B, ST W



10.

11.

12.

kx+1,x<5

Find the value of K so that, f(x) = {Sx 5 xw>5 y=cC

TUEY & f(x) = |cosx| TRT URFINT B UH A Bl ¢ |

Show that the function defiend by f (x) = |cosx| is a continuous function.

Y d
afe y=sin1 =X qq =2 &1 99 o1 B |
1+x dx

1 1—x2
1+x2

Ify=sin" then Find 2 .
dx

fewrgy f& Ue<d ®eld £ R TR UH G Hald 82—

f(x)=x—3x"+4x, xeR

Show that the function given by f(x) = x° — 3x* + 4x, xeR is increasing on R.

[ ——dx @1 7 s AR |

1+cotx

1
1+cotx

b y=x*Td ¥ET y=4 9 TR &F BT &Fhd A DI |

Find the value of f

Find the area of the region bounded by the curve y = x* and line y = 4.
Rrg #IRY & <1 afeelt @ 9 b & forg wea |d-b| < |dl|b|

Probe that for two vector d and B, |5 . Bl < |a| |B|

1s continuous at x = 5.

g fear TR fb <1 Uil Bl U 1Y Db W UT A1 = = 2| S e &

ANT 4 BN DI UTRIDHAT ST BT |

Given that the two numbers appearing on throwing two dice are differen. find the probability of

the event "the sum of number on the dice is 4"

77 gg. _””._?
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Gus—q

ST e —

1. [VxZ+4x —5 dx & 99 F0G DI |
Evaluate — [ VX2 ¥ 42 = 5 dx

AT

1 . _ 2x
[ sin™! dx T AT =TT BT |
0 1+x2

. 2x
1+x2

1, _
Evaluate f o Sin dx

2, g (2, 3) ¥ oA a1l ¥ ah HI FHIGIOT oa difory e e I (v, y) o) el
%@Taﬁwi—f%‘l

Find the equation of a curve passing through the point (-2, 3) given that the slope of the tangent

. . 2x
to the curve at any point (x, ) is 52

AT

Bl & # qoAud o1 gfg 1% aNid BT & A BT 2 | X 100 BRI 10 99 H I B I
g A1 & 79 =1 BT |

(loge 2 = 0.6931)

In a bank, principle increases continuously at the rate 7% per year. Find the value of » if Rs. 100
double itself'in 10 year.

(loge 2 = 0.6931)
3. NERN 43 Le 9F ¥ *Ead O 9 dIfore e wdfesr | & —

P=1+j+AQi-j+k) 3R #=21 +j-k+pBi-5/+k)
Find the shortest distance between the lines /; and /; whose vector equations are —
P=1+j+AQi—j+k) and #=21 +j—k+u@Bi-57+k)
34T
faU T a1 I & A7 BV A1 DI —

P=21 —5f+k+A(Bi+2j+6k) IR #=71 —6k+p(i+2]+2k)

e T B, ST W
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Find the angle between the pair of lines given by —
7=20 -5/ +k+A(3i+2j+6k) and #=71 — 6k +p (i +2j+2k)

4, TEH ot § 4 AT 3R 4 el e T | UH 3T Al | 2 oA UG 6 Plell e & | QT ol A
A UF IgT8AT AT Sl 2 U4 g Farel Sl § S {6 ol © 1 39 919 @ R Wil
2, f& g ugd dot 9 Farelt 1A 7 |

In one bag, there are 4 red and 4 black balls. In another bag, there are 2 red and 6 black balls.
One bag is randomly chosen, and a ball is drawn from it, which happens to be red. What is the
probability that the ball was drawn from the first bag ?

AT

A ERT 9 9 &1 Uil % 2| T RIdpT IBTel SIIdT & dT A 9arar g fb o ugf¥ia
g1 €| aR<d d o yelRia 81 @1 @1 wiiiear 2 |

4
The probability of telling the truth by A is 5 A coin is tossed, and it indicates that the face is
showing. What is the actual probability of the face being shown ?

Hug — €
IBERIRIC R EG

BT A9 ST DIFTT |

fn x dx
0 a2 cos? x+b? sin?x

x dx

T
Evluate fO a? cos? x+b? sin?x

AT

[+cotx + Vtanx dx & A AT B |

Find out [ +/cotx + +tanx dx

2 @ fS®T |feer FHieRer 7999 € & 9" gAdH R S B |

P=(1-01+(t-2)] +3-20k R #=ES+Di+Q2S-1)j -0Q2S+ 1k
Find the shortest distance between the lines whose vector equations are -
P=(1-0)1+(t-2)] +B-20k and 7=(S+1)i +2S-1)j —-0Q2S+ Dk

AT

e
” ERCoE T

e T B, ST W



. 1-x 7y-14 z—-3 7-7x -5 6— .
paﬁrﬂﬁwﬁaﬁmaﬁ?w3=3’ = AR Y2 - & weR weaa

2p 2 3p 1 5
&l |
, ) 1-x 7y-14 z-3 7-7x y-5  6- .
Find the value of p show that lines = = and Y2 %% geat right
3 2p 2 3 1 5
angle.

frfeRaa el @ SIdd z=—3x +y BT MG AT FATHBROT BT |
x+2y<83x+2y<12,x20,y>20

Minimize z = — 3x + y subject to constraints x x + 2y < 8, 3x + 2y <12, x > 0, y > 0 by using
graphical method.

AT

N O\ O\

frforRad gaRIe & 3iaRfd &1 Sy fafdy | srfrhadiaRor HIfSTU |

x—y < -1, —~x+y<0,x20,y=0

Maximize z = x + y subject to constraints x — y < -1, x +y <0, 0, x >0, y > 0 by using
graphical method.
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