Total number of pages — 32

CODE : 35T MATH

Bl
& e i
NCIVES

Full Marks : 100

Pass Marks : 30

Time : Three hours

The figures in the margin indicate full marks
for the questions. ‘

Q. No. 1 (a-l) carries 1 mark each (any ten).......... .. 1x10 =10
Q. Nos. 2-13 carry 4 marks €ach.........c.ccceevvivvn, 4x12 = 48
Q. Nos. 14-20 carry 6 marks each.......................... 6x7 = 42

Total =100
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i. Answer the following questions: (any ten) 1x10=10
oo AR Ged il ¢ (Repiea w2hh)
Tiea el Yea aie ¢ (@@ wib)
Teraf HAESRA FEE 8 ( STraRasrEar gt )

fa) Find the number of all one-one functions from set A ={1, 2, 3}

tol Bi=t albeil

Fesfs A={1,2,3} 3 7= Bi=Haibict) ?ﬁ?{éﬁfﬁmﬁ G| T
HlCR?

q@e A={1,2 3{-93 5tq B={a, b, c}-(o @ Fof gz
AT S0z
g A=1{1,2 3} f%E B={a, b, c|TaA & a5ai yfch Aagq € 2
. e
(b) Find the principal value of cot ol
]H‘{{?Uiﬂﬂﬁ‘ﬁf??ﬂﬂ

cot” (7——

cot™ (—]}u‘ﬁ Sy ST el el |
cot™ 1(7_—)ﬁ Trers 7 - e |

37 /| MATH [2]

(¢) Let A, B and C are matrices of order 2x7n, 3x2 and 2xk

j ; respectively. Then AB+CB will be defined for what values of
n and k?

4TS A, BOIE CINFE 2xn, 3x2 9F 2xk m—q'cﬁawrc—c@
AB +CB @an kI [ 9 e e 290

W’-@A,Bﬂﬁi CIAFC 2xn, 3x2 G 2x k 9ited (&= | OfzCE
AB+CB (S0 n GR k-7 (@ = G 7AE@_E 21 2

A A, B 3R C WIS 2xn, 3x2 IR 2xk WIRF g | st
AB +CB 99Nl n 3R k 5 71 9@k arem gwRRER smim 2

(d) State True or False :

' l Let R be the relation in the set {1,2, 3,4}, given by

R={(1,2),(2,1),(2 2). (L 1), (4 4). (L 3), (3, 3)}.

Then R is reflexive but not symmetric.

. wE (o g ol 8

{1,2, 3,4} W2fv® W@RG 77% R GEWE W@ Wi,

R={(12),(21),(22),(L1),(44),(13),(33)]!
(S(8 R efowem, e aﬁ%wr@|

g A SieE Tl ¢
{1,2,3,4} 7xfore KEE AR R GWHOIR (ST @R (@ —
R={(1;2),(2 1),(22), (1. 1),(44),(13),(3,3)}
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SizE R dferaniy, e efons =1
gqR Tar AEd foil

(1,2,3,4} oo SERPAR QR R W@ 890

R={(12),(21),(22),(11),(44),(13),(33)]
o7l R 31 Rifthdi, T1Ud IR T71

(e) Differentiate e**+1 with respect to x.
e+ x FAACE IeTe Sferel |
XG5 x AATE SRFeTE el T |

o2+ T S wHtE RET !

0 fe"(i‘;%)d“?

(g) Determine the order of the differential equation

& 2
_(_ii +3x£--li=sinx,
dx dx?

4 2 ‘
(iy_] +3xg-;g:sinx e AN @ e 91

4 2
((_i_y_} +3x——d Y Sin x W&T?{Wﬁ'ﬂmﬁ‘ﬁ A
dx dx?

37 /| MATH | [4]

(dy 4 azyl ok ) h
= +3xF=8mx gHfE wameaEf Wik g

(h) For what values of a, ]g;xg]:,a”g!, where @ be the angle

(t)

between the vectors @ and b ?

o< R Wi [axb|=|a||b| =, e 0w (95 @ Wi B e
& 2

0~ (PR e & [axb|=|a||b| =, @ ¢ = o] a R
b < SRS el 2

o % w1 A o | a@x b| =|d||b| s, St o o S G d e
b1 feRf @ 2 |

cbg o & (e
A homogeneous differential equation of the form d_= b=

can be solved by making the substitution—
(A) y=vx

(B) v=yx

37 / MATH [S] Contd.



d X = ; : 3 () Find the determinant of the matrixiiAl R
i=h(§JWWWﬁWﬁWWWﬁ%mm | 4 . =81,

d |
y | | A=[-3] | = i Ofened] | i
(A) y=uvx | | - A=[-8],, cERrR e @
(B) D= yx v ] ;
: | | A=[-8]y, Tt fegafr fegm
€ x=vy _ : ‘ : |
(D) x=v

(k) State True or False :
sinx+100 is an antiderivative of cosx.

d‘x X i T ~ . ; : ! ‘ o
@=h(ﬂwmaﬂwwﬁwquwmmm EANCACSCR TR
= | Sinx+100 (Gl cosx 3 <l &ifs-srmers |
TR i ’ | W T T @ 2
(B) v=yx | sinx+100%5 cos x -7 {5 wiFe-cefiree ||
(Eie=1y IR gar FEE for ;
P sy sinx+100 aq cosx 7 4R Hiemata e
éf:h(f)ﬂ%?ﬁ@ﬁﬁmwmlwm e Ry . | : () Find the direction ratios of the line segment joining the
Ay ¢ points (~2,4,-5) and (heysi
T3 e — . b X
, (-2,4,-5) @i= (1,2 3) &% s (SR feigeifs Bfaea |
(A) y=vx | | |
(B) v=yx : : (-2,4,-5) @€ (1, 2,3) YRR @21l Teiigsis fie w |
il = (=2,4,-5) om0 (1,2, 3) fo= wATSToRT St espsren forem g |
(D) e v |
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. 2. Find the simplest form of the function

x b

x;tO_

, X # 0 FEChl T SFiTe P F |

tan”l(\)l + x2 —1]
x

tan“l[ﬂ + x> —1]
X

. x %0 SEEIOE Ao SR o |

23t 2 ‘
tan"l(i)i—lJ, x =0 HEYTE! TR FeTd AR |

X

OR / 7231 / @144l / TaT

Find the value of tanl(Qsin (cos‘léj}

tan'l(Zsin (cos‘I%)J q 7 Ofereaf |

37 /| MATH [8]

3.

Answer (i) and (i) or (a) and (b):

s 4 (i) SR (i) G (a) S (b) 2

Ted We (1) GRR (i) T (@) 9% (b) ¢

e fer (1) 3 (1) TS (@) 3T (b) ¢

. I e 0] Y

() Ii.A—[ ; 2}, find A2, .1

0
2],@%@1 A

Q) .
4 2] 23, Wizl A2-aq Wi [y e

Z},ﬁ@'—'{AQ.

S A
i I A= :H and B:[ . 1} where A' is the

transpose of A, then find (A+SB )'. 3

1

zrﬁAfz["“z 3]@1@ B:[“; O},?I“@A'C%TAQW

T, (0% (A+3B) Slenedt |

2
CTeT, OIZE (A+3B) A et

I A':[—Q ﬂ GEH B:{“; ﬂ @AIE A'S A7 IFERe

;ﬁA,:{"Q ‘ﬂmgz[z ?},WA'WA%@W%
2 ¥ .

g, STl (A+3B) f<E!

SV MATH. ¢ [9] Contd.



(i)

7 / MATH

OR/ 7T / 34T/ Tar

(a) Give an example of a skew-symmetric matrix. 1
s e CTere o Guigsd |
<=5 Rem RS GieoRs T e
T wifans digsm JeEaE e @)

(b) If A .—_[ c?sx smx} and A+A'=1I, where I is the identity
—sinx CoSXx

matrix of order 2, then find the value of x. ' 3

I A=[ S Sme E A+ A =1, T [ (ZE 2 el SR
—Sin x COoS X

G, (O0% x< I+ ©fiedl |

a% 4| €05F STl A+ A =1, @RUE I 2 NICST A
—Sinx COoSXx

C‘-TTIW iz x-3 AW Feld

Tjﬁ‘{Az[ oS x smx] SR AL A=, S I SE 2 W

LS 26 COS X

=l

oferen efTeE, S7eet x-19 WA feg |

Using determinants find the equation of the line joining the
points (1, 2) and (3, 6). : ; )
et <5 R (1, 2) S (3, 6) G KT T 7o B
el aa 3 (1, 2) <K (3, 6) R AR G it fefey oy

ezt amREET (1, 2) AR (3, 6) fard PIISTE EE mere fiag

[10]

(i) Let f:R—>R, g:R—>R such that f(x)=sinx and
g(x)=x%. Then find composition function g o f . 2
(here R = set of real numbers)

I FiRH>R, g:R>R IS f(x)=sinx IF g(x)=x>, (T
T o 9 °f ©fEed | (Fae R =BT ARE F3fe)

I f:R>R, g:R>R GH A f(x)=sinx &R g(x)=x2, O
AT Seerme 9 °f Rt I@ (9 R = % AR )

@E fJR-—)R, g Ro>R Wz\ff(x)zsinx AR g'(x):_')4;'2J el
St /egA g °f fogd | (FFE R = Ae ARSI goR)

Ty
Find dx’ if e A
(i) x=t+sint
Yy =1-cost
(XY= gy

d :

e, 2

dx

[ x= t+sint
y =1-cost

{Il} xy — yx

dy

T [y 31, 3l
X _

(i) x=t+sint

y =1-cost

C[{i) xY =y~

37 /| MATH [11] Contd.



G) x=t+sint

7 =1—cost
i) x¥=y*

6. Find the intervals in which the function f given by

f(x)=4x>-6x%2-72x+30"is

(a) increasing (b) decreasing 2+2=4
f(x)=4x> ~6x* —72x+30 F7! % f Tl (FF SEdrETS

(@) IEIH

(b) ZFEEA e
Fx) = 4x3 —6x2 = 72x + 30 @ [ [ WAFHL G OTHI

(a) LT Q=%

(b) B el I
F(x)=4x% —6x2 ~72x + 30T SE @@ £ HAL Hd Wi

(a) ATEH

(b) THEAAN feET |

37 / MATH i)

- OR/ [ / =187 / g&r

A balloon, which always remains spherical, has a variable diameter

- (2x+1). Find the rate of change of its volume with respéct Q) X,

4

<51 (@FE T (SIS (2 A0 Ol R ARSIt P15 (2 + 1) | 2 IAesies
YR SR ARG 2 TRl |

ﬂaﬁ%@qaﬂafmmaﬁﬂﬁmwwaﬁﬁwﬁaﬁﬁﬁw (2x+1) | x97
AT G ST RIS & R |

e ST ST GEt el SR #E ST 3 SemR @ (2x +1) |
FrerEre 9 AT e e e |

Evaluate : (any two) 0+0=4
() [logxdx

(i) [sin®xdx

(i) [xN3x+2dx

e [efa == ¢ (R 7or)

() [logxdx

(ii) jsiz{2 xdx

fiii)  [x3x+2dx

i Bl T s (G )

(i) Ilog xdx

- (ii) J.sm2 x dx

(iii) “-x\/Sx + 2 dx

37 / MATH [13] : Contd.



e g1 ( araf@w :ﬁvﬁ? ) |
(i) .‘[logxdx

(i) 'J'si-nQ xdx.

(iii) [x3x+2dx

OR/W/WW/@

Evaluate :

T,
/J‘? Jeos x
0 Jsin x ++/cos x

i fefa 0 ¢

,
Jg A/ COS X
«./ginx +\[COS)C

0

I Fefa T 8

5
f \Jcos x _
5 Jsin x +~Jcos x

I]T‘Tfﬁg:l

H/"f Jcos x Ikc
JJsin x ++/cosx

0

37 / MATH [14]
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Find the area lying in the first quadrant and bounded by the circle
x2+y? =1 and the lines x=0 and x=1. s
2T (50 T8 x2 + y? = 1 S TR x = O W x = | (¥ FISAN (7 T
Gferedl | |
so podicd g8 x2+y? =1 R FEEA x=0 GR x=1 7=l SfREEe
R <Pt e <Pedl | _
firfer STEEdAE aEA 12 +y? =1 AR el x =0 S x =1 a7 SEEE
e qeaste feg | by

OR / 721 / &%A1 / Tl

Find the area of the region bounded by the line y=3x+2, the

x-axis and ordinate x=1. . 4

y = 3x +2 FEEIER, XOF UIF x =1 (HIBE TS| CFGF Ff Seedl |

§ = 3x+2 FEER, xT0F @K x=1 G ARl SR cRa S e
Tl |

y = 3x+2 TeiferE, xfad’ ST x =1 ST SEREE e EeEt]
feg |

(i) Let a is a non-zero vector of magnitude 2 and 4 1S & NON-Z€ro

Find the value of 4 such that Ad is a unit vector.
2

scalar.

G Bt 2 S S (SFE T A Ol S (| AT & W9 IR Aa
OBl GFT (©F4 247 :

G @ 2 SR O (O3 GaR A b SRRy CHER | A -G (I AR
Gl Ad 9T GBF (OF T ?

G o TR o gEM o’ At fEet Al A S o et St
e AF W T AT Ad ST e S YT T 2

[15/] Contd.



(@) Find the direction cosine of the vector { +2]+ 3k o)
i+2j+3k (93N faeics Sferea|
i+2j+3k (oA il el et |
i+2j+3k R F FEEA fegT)
10. If G, b, & are unit vectors such that G+5+é=0, find the value of
— — : i ; °
a.b+b.c+c.d. ;
; ) , 4
A G, b SF ¢ 95 (SITNRANTE G+ 5+ 6 =G BN
j : a+b+¢c=0,05C% a.b+b.c +¢.a
GERESI i R
Ak G, b 3 ¢ 9T (DTN AS G+b+6=0, 9T @.b+b.C +¢.a-9
w71 fefa el |

A

Sfs @, b R ¢ TG RIS SRS G +b+6 =0, FeAa@.b+b.¢ +6.afq
aF fegT |
'OR/ 731 / @Al / TAT

Find the area of a triangle having the points A(1,1,1), B(l 2- 3) :

and C(2, 3,1) as its vertices. ‘ i

<51 fawes TRfY BF61 A(L,L1), B(L23) 9% C(2,3,1) 2@
fageoR Fifer Cferedr | |

55 faeres AR feal A(LL1), B(L23) &k C(2,3,1) zm
fagaita Fifer [ 6| ‘

A gt et famd mmem A(1,1,1), B(1,2,8) R ¢(2,3,1)
STl ST gty fog |

37 /| MATH [16]

(i) Find a vector of magnitude 5 units in the direction of the

vector a=i+3j+2k- 2
G=i+3]+2k (9T ¥ G0 GBI (ST Tered! AN T S IS

Goi+3]+2k (STER T @7 @l (9T FR FC T T S 4T

G =1+3]+2k Seeft famE TS HE o g STafi A 5 HfS |

(i) Find the projection of the vector i +3j+7k on the vector
7f—}+8}€.

7738k (O {+3]+7k (9N wfvrE Ff sl
7i = j+ 8k (ST UAR {+3j+Tk (OIER TferEs (@@ 6l |
7i—j+8k SEUE 48]+ 7k SR HETH TG

e times. Find the prbbabﬂity of occurring

12. (i) A coinis tossed thre
head on the third toss. 2

aﬁmgmﬁaﬁaﬁﬁawi’alﬁﬂm&@ @R Feifel Seedl |
@ﬁWWWWﬁ1ﬁ§W®§@WWﬁ®WI
@WWWWIW&@HW@TW&I

Sienal fegT |

37 / MATH [17] Contd.



(ii) Two cards are drawn at random and without replacement
from a pack of 52 playing cards. Find the probability that both
cards are spade. { At 2
52 ST SIBTETR A &5 ~fa1 7o F(E (without replacement)
T4 TS A Bl 5 | TR ATS THAT (spade) @HR FSiRo!

g =4 | _

- 52 b IS TS I SIFE 6 (€A (T el T 6 4o Hi6
TAITIETTSICE Bl 221 | T8 06 (=G (S019H) 26317 FERye! Mo
Al
M 52 foels 9mE SEE TF SestwE S\ e | T s
s ST S1ed S S | s forelied Sehrdd St seEe

~ 18." A man is known to speak truth 4 out of 5 times. He throws a die

and reports that it is three. Find the probability that it is actually
three. - i
G L2 5 IE foUT© 4 19 51 FU < I T TR | (9 IS Bl Ty eI
W fofel (ol 61 e 63 | #AFforore Abicee fof (o Fsife! Fef ot |

GG Al 5 KA AT 4 IR 0] BRI CE 0 Sl W O R <At By ey
G7e Foa’ (oleares AT S | Aihes ey I o #Ihear™ e[l Fef w |

A8 gAfgE 5 @At "eE 4 @9 99l S g1 w89 e | T emy vy oy
AT AT AT AT EA BIE | SIS Al ST HAATE e fege |

OR / 23] / @44l / et

A fair coin and an unbiased die are tossed. Lét A be the event ‘head
appears on. the coin’ and B be the event 3 on the die’. Check
whether A and B are independent events or not. 4

b1 745 3l Sl b1 Sige Ao cawteel 52 w1 26 | U ¢ () €6
A DI “SAferBTe 3 (A1 X0A1E B ABIH, A T B H0E T V2 2/ <51

37 [ MATH [18]

14.

ﬂﬁfﬁﬁ’i@‘{m&ﬂﬁi «ﬂﬁ'ﬁﬁ@v{mawwwmj‘qﬁmge SIS
STA-F A G AXIDTS 3 #ASHE oA~ B Go® TR | A GK B FOF ol
@ feemi @R SRR e PR ST Sd 5 ReE S | EsRad
w'me@Aaﬂﬁ‘mmsﬁmmm'@Bsﬁﬁﬁwﬂmm

B 377 S][ STg ST A1 S SIS S |

Answer (a) or (b):
Tt T4 (a) WF (b)
e wie (a) FT (b) ¢
fipR o (a) T (b) 8
(@ (1) Find the minor and cofactor of the second row and second
‘column element of the determinant 2
2 =3 S
6 0 4
1 S -7
D=8 5 :
6 0 4| efies RO AN W B T NEAOR S
1 S5 -7
i FRAl SEedil
2. =3 e
6 0 4| s oo AR @k SR B3 Gleoa SR
a2 eI e
37 / MATH ; [19] Contd.



DR B AL : ; ; @R 2R AL I 8 (G & A

? (5) _i ﬁ@ﬂﬁﬁﬁfﬂﬂfﬁmﬁﬁmgﬁmaﬁﬁéﬁ : : S
e feg | U8z =11
x-2y+z=0

ey srEeTR foaterd HEgYE 7T : (SRS eews)

(i) ForthematrixA={l 2J,showfhat A2 -5A+71=0.

Hence_ find AL, Where I is the identity matrix of or,.der ). 4 x+y+z=6
s : : y+3z=11
A=[—_1 2} cﬁawaam cwv«;{eaTCﬂAQ—SAwgo[gm : x-2y+z=0
sl A-l Tied), TS I 2@ 2 Wed STeT A | :
' : 15. Answer (i) and (i) or (a) and (b):

gl
A :}V J CAFCFD (Fead (e (F A% ~B5A+71=0|«q ‘
[-1. 2 , I Vet 4 (i) S (ii) T (@) NF ()¢
@ AL R FE, @A [ 2 TS S G | ’ L': ‘ -
S e Wie (i) 9<% (i) @A (@) GR (b) 8

T
Ay

Al fega, siua 137 SEl 2 s enfaen LA |
OR / /2 / 941 / €T

WWW&AZ~5A+7I=OIW ; 1 . ; WW(:}HT@[(H}QET(CL)W@)%

: (). Find all points of discontinuity of the function f defined by

D A el
(b) Solve the linear system : (using matrix method) 6 ‘ PRl e .

X+y+z==6 e gAs =l

y+3z=11 4
020 oA ffbzele @l [ Bfed) 11
X+ 2, Im x <1

R ddieticor S €0 8 ( CTiE R PAocd)
| Flgeg 0 TR X

xX+y+z=6 | R o
y+3z=11 ; : : _
x-2y+z=0
211 o
[20] 37 / MATH [21] Contd.
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f o [ivzeln et (v ey e @i At ekt : OR/ 73 / &3t / Tar

x+2, M- <1 2
_f(x): . 0, A;Mx=1 (@ If y=sin'x, then show that (1— 2)5-:3—’— %:o 3
: . : X i '{]‘ﬁ B k| > d?..y dy
f FEYAN SRR SHE MEs o= g S| y=sin x@,mm\mm(hx_)a_x?_ - ol
x+2," 9 x<1
=0 N =il M y=sin! x 2, O @e C’J(l—xz)——dgy—xg—y—:() |
x-2, 9 x>1 : : e el
- | = 1 . dQ i d X
(i) If cosy=xcos(a+y), with cosa #+1, prove that 25 ik Sl et (RGO Rl s e el
dy cos*(a+y) g : ‘ l#‘
__‘J..._—-,__.__-—'-——-—-. 3 ‘ l:
dx. tnSia

(b) Given f(x)={ax+1’ %f S
T cosy=xcos(a+y), cosa#+l, & ¥ &, _ x+4,709f  x>3

2 - : ; , :
jy LS _(a +‘y) | ‘ : If the function fis continuous at x=3, find the value of a
% sina
3
I cosy=xcos(a+y), cosa#*l, B FE &, | : .- i e bl el e < 3
' : T4 w53

dy cos*(a+y) 1
dx sina | . 2
' | | ' 3 [l x =3 R SIREE 2, 9% a WA Fdd 2

ax+l, Ak x<3

gﬁ:‘ cosy =xcos(a+y), cosa#*l, ChITAT W\ﬁ; : |
! [ (ﬁ\gmmf(x)={x+4, W x>3

dy cos?{a+ ‘ : ‘
y cos’(a+y) , | v ael i
Ifr f D x =3 KO Sz &9, OlEE q 99 W e gt |

dx sina

123] } Contd,
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rtarl Nl GUGHEISESI T WG < 8
%’HTqu(X)--{x+4’ St x>3

Sie f HEgHe x =3 fa<iene Srst S, o= o 1 AE fogq |

16. Find absolute maximum value and absolute minimum value of
the function given by

F(x)=2x3 -1552+36x+1, xe[l, 5] R

f(x) =25 ~ 15+ 36 x+1 < a1 FlB £ 200 [1, 5 | SIGIT® 99 2if¥eh
< A3 Y A SR

F(x) =2x% ~15x%+36 x+ 1 ~41 7=l [WE £ oai=w=hos [1, 5] Sr@aice »7m
oy Az o Ffe A [l e
F(x)=2x% ~15x%+ 36+ 1 1 <& o f w2 [1, 5] ol ST
S7 R FEfgAEr SR A fRE |

OR / 7! / @&l / TAT

Find the point(s) on the curve x? = 2y which is nearest to the point

(0 3): .6

(0, 3) R firow 7AgS X2 =2y TEON €7RS & Ry / R
Tl | -

'(0,3)_ el (A0 FEoT GE0Y 12 =2y IENA B wRfye feg /Rl
fem ol -

(0,3) i @fofeT e x2 = 2y ETC W o forl/
ferarmr! fegT |

37 / MATH [24]

17. Evaluate: (any one)

(i) J‘\/tanx dx

o) J-(xn—l)g(x+2)dx

i @ 41 ¢ (Reeren @by)

(i) J'\/tan x dx

(i) I(x_l)i’(x +2) o

A R T ¢ (I 97w

(i) I\/tanx dx

X

(i) I()5-1)2(“2) o

" fegd : (srafasmr lﬁﬁ?‘_&)
(1) fdtanxdx

X dx

(i) '[(x—.l)z(x+2)

37 /| MATH | [25]
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yorlvg)

e HIVIN / L€

| L35 Rk 1Y lske ‘kls Midk
G RN e P R

Z =9

il e R LBl Toepi e X ]

0 Bt belle BB ‘1B

e s B R Ei e 95

ELQ,E%I'“}'B 2_9:"-[_621_,_}{ &“&E S—Z:ZHEZX"‘-[ @B‘

| Slola|pb)

|bslola ke BY ‘2 Rl

S L de N IO LS
'z.~9:1—ﬁ:1*x‘Lﬁ)j‘o““a‘b"J sl g S 3"*1"'3‘lk

7y JO anjea 3y} puy ‘renorpusadiad are

NE (& AT €

o 1 Al i
A e ey i

z—gm[—fiZI—x

SOUIL ST HY) (D)
3 (q) Lo (v) n%L Elkbth]
2 (q) ibpm (D) slu Ba

2(q) 2lm (0) b b2a
:{q) 40 (D) .éamsuv ‘61

o=xp(A+x)-Ap(A-x) (m)
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() Find the Cartesian equation of the line through the,point

(5, 2, —4) and which is parallel to the vector 3i +2j -8k
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(b) Find the shortest distance between the lin€s

x—1:2—y:z—3-and x—4:yn—5=z—6.' 6
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20. Solve graphically the following linear programming problems :
Maximize and minimize Z =3x+5y

~ subject to the constraints

2x+3y <36

x+y <15
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Determine gréphically the rhinimum value of the |

x+3y <60
' i x+y=10

objective function Z =3x+9y

subject to the constraints
X<y
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