© Mathematics - 2020

Full Marks : 100 (Time: 3 Hours) Pass Marks : 33

—

General Instructions:
The question paper consists of 29 questions divided into three Scctlons A,BandC.

Section - A compnses 10 questions of 1 mark each.

Section - B compnses 12 questions of 4 marks each and

Section - C comprises 7 questions of 6 marks each.

Use of calculator is not permitted. However, you may ask for logarithmic and statistical tables, if required.

Section-A 5.  Find theslopeof the tangent to the curve x'+y'=25at
1. Let* bethebinary operation on Z+, defined by oint (=3, 4) 1
a* b=|a~b|. Find the value of 3* 7. 1 P e

Ans. x*+y*=25

Ans. a*b=Ja-
s, ath |a bl Dift. both sides w.r.t'x'
. *71=13-7= =
. 3*7 |3 7[ |—4| 4 Ans, 2x+2yd—y=0
L A | dx
2. Evaluate SINj7—sin (—E]} 1 dy _-2x
1 dx 2y
. - 1! b S |
2 2 . Slope of tangent at (-3, 4)=[d_y =_(_3)=§Ans.
n n dx 5 4 4
- sin{——sin" (—sin—]} . dy
3 6 y : 6. Find a—:y= tan' x+cot' x, 1
X

=sin E—sin" sin(-_—n) Ans. y=tan"x+cot"x
3 \ 6 "
= (—n) ; {n n} = Y=3
=sin{——| — [} =sin{ —+—
3 6 3 6 _ dy _i(n)_

== =|=0  Ans.
=sin£ ~1  Ans. dx dx\2

2 i dlog, x
3. Findthevalues of x andy, where 7. Solve-fﬂ dx. 1

[Z’HY 3y]=[6 0] { Ans. ja"“':dx='[a"‘":jdx

6 4

6 4 -
2x+y 3y] [6 0 =Ix’dx=T+C Ans,
Ans 6 4 = 6 4 o A A a
8. For what value of p the vectors 3i+2j+9k and
y=0 = y=-(32=0 i+p}+3fc are paralleL 1
o 45y 6 Ans. Let 3=3i+2j+9k
6 b=i+pj+3k
= 2x+0=6 = 2x=6= x=2=3 A/g, -+ 3 & are parablel
x=3,y=0 Ans. Txh=
2 4 : s l::
4. Find minorsofall the clementsof [ 5 1 J
" 3 2 9|=0
Ans. e L p3
0 3 " ‘: a T - ~
=p|=3, M,, = =[oj=0 (6-9p)i-(9-9)i+(3p-2)k = 0+ 0+ 0k
lzl_g Ans. = 6-9p=0 = 9p=6

1:1=,_4]=é4' M, =



] p)

— '|l = 0 & l‘r ] An\.
% Find the order and degree of the differential equation
dy ' d'y
-t 4 3 —
(‘1\] dy’ 0. !

Ans. Order = 2, Depree = |
10, Find the direction ratio and direction cosines of the line
ﬁ N —I 7-4

R L
Ans. Directionratios of the line = 3,4, §
Direction cosines of the line

3 4 s
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Ans,

Section- B
11.  Ifthefunction f: R — R begivenby f(x)=x*+2 and

X
g:R— R begivenby g(x) T # 1, find fog and

gof. 4
Ans. {:R —Rgivenby f(x)=x*+2 ~(0)
g:R =R given by g(x)=x—x_—|.x¢l (i)

fog(x)=f{e(x)} =1 (ﬁ) by (ii)
gt

Cx2x-1)  xPa2(x-1) L X 42(x1-2x41)
o (x=2f (x=1)’ (x=1)
x*42(x*-2x+1) _ 2x* <2x 41

(x-1] (x-1

_ x? +2x% —dx +2
o)

O3 -dx+2
., fog(x) = -(x—-l)— Ans.

=e{t(x)}
=g{x'+ }b(u

_ x*+2
T X2l

Again, gof (x

» by (ii)

2

X+
gof (x) X +

? Ans.

{ ’
12, Provethat tan ' - fain? S pan !
) 5 fi 4
v I
Ans, LIS = tan ‘nm -
“lan X. ¢ tan ' v ouin' x = tan ' 2
.‘ i ].._‘l
( 2.' 3
L] .
“ lan |--2 )
S ' |
(R4 9
= tan~| -l 2
tan l2- h
12
ﬂun"('—?]
6
= R.ILS, Proved,
135 Provethat
Xty+2z X y
z yA 24 2x y |=2(x+y+z) i
z X 74X+ 2y
X+y+2z X y
Ans, Let A z y+z+2x y
z X Z+X+2y
Applying C, = C,+C, +C,
2(x+y+z) % y
=[2(x+y+z) y+z+2x y
2(x+y+z) X Z+ X +2y
Taking 2(x +y+z) from C,
l X y
=2(x+y+z)|l y+z+2x y
| X zZ+X:+2y
Applying R, » R, -R,,R, = R, -R,
: 0 0 -Z-X~-Yy
=2(x+y+z)0 y+z+x -z-x-y
l X Z+x+2y
Expanding along R,

=2(x+y+z){0—0+(—z-x—y)(O—(y+Z+K))}

=2(x+y+2){-(x+y +2)x~(x+y+2)}

=2(x+y+z)(x+y+z)
)

=2(x+y+z proved



OR -~ hm{ln(l h)+ 1} Jns - Iuﬂn(l--h}& I

Prove that
@ o Pay = b(310)43=341=a(3-0)4
B ﬂ' : =5 3h+d=dasl=datl
L Tl () - pP-v)(r-a) BERTHET Y
LR = Ja-3b=2
a o l‘-qy =y J(ﬂ-—h)—"z
— b
Ans. L 2=F B v+a . 3—h=z Ans.
Y Y: “+ﬂ . 3 '
g dy
Applying C, - C, +C, 15. Find E—,-fy :(sinx)’
Bty o By Ans, y=(sinx)"
=latP+y f y+a Taking log on both sides:
a+f+y ¥ o+p log y = log (sinx)®
& = logy=xlogsinx
u, il Differentiating both sides with respect to 'x’
=(a+p+y)l B v+o d 4.
I ¥ o+p 'a—(logy)za(xlogsmx)
Applying R, >R, -R;, R, >R, -R, = l-g—)i:x J (logsinx)-i—logsinx--i(x)
1.2 y dx dx dx
0 a'-y" y-a 3 i
=(a+p+y)0 B'-y' v-B| - = y-y[x ——-cosx+logsinx- l]
dx sinx
I ¥ o+p g
0 (y-!) y-a = (sinx)" [xcotx +logsinx] Ans.
=(a+B+y)0 B -7 -(B-v) . . g
2 -7 2 y 4
! Y a+p ) .‘;’.l~ f "\, thenshow that (l—x )-dx—l—xa-—
Taking (y-o)and  (B-7y)common  from y=sin"'x (1)
R, &R, respectively. R ‘ Differentiating both sides w.r.t. 'x'
0 _.(YHI) bl & --51—(sin'1 x)
=(a+p+y)(y-)B-v)0 “B+y -1 gx dxI
1y o+pl e . i
Expanding along C, d". \f!—xz -
e _ Again differentiating both sides w.r.t. X'
=(a+B+7)(v-a)B=v){0-0+1{y+a-p-v}} d(d) df 1
(B r-o)B-r)ep) 2 d(r)
— (c+B+1)(a-B)B-1)(1-0) proved i
14. Find the relationship between aand b so that function f diy_ _(1 (V )
ax+1 lf x<3 =5 dxF J_
|-
defined by (){bx+3 if %53 ( )
is continuous atx=3 4 5 Jl—xz-O—ll—-l—x(O—zx)
ax+1 if x<3 o4y Wi-x
f(x)= _ dx? (l-—x’)
Al bx+3 if x>3
d 2x
Alq - f(x) is cominu?us atx=3 £ (l—xz)ﬁ:0+2ﬁ
: limf(x)=f(3)=!Ll¥f(X) 0 ,)d:y |
_x _—= -
= lim(bx+3)= a-3+l=lin]1_(ax+l) = dx -y

x—3"



16.

Ans.

Ans.

=X —-
dx? dy’

Find the intervals in which the function fgiven by
f(x)=4x —-6x' —72x4 30is
(8) strictly increasing, (b) strictly decreasing 4
f(x)=4x"-6x-72x+30 ..(i)
= {'(x)=12x" -12x=72.1+0
= '(x)=12(x* -x~-6)
=I2{x’—3x+2x—6}
=12{x(x-3)+2(x-3)}
f'(x)=12(x-3)(x+2)
(a) For f{x) 1o be strictly increasing, f(x) >0
= 12(x-3)(x+2)>0,by i)
= (x-3)(x+2)>0

-ve +ve

+ve i
4
k)

&
<

= x€(—,-2)U(3, )

f{x) is strictly increasing in (—eo, —2)U(3, =) Afs
For f(x) to be strictly decreasing f(x) <0

= 12(x-3)(x+2)<0

= (x-3)(x+2)<0

"J-"
3w

S 2 T
= xe(-2,3)
. f{x) is strictly decreasing in (-2, 3) Ans.,
OR

An edge of a variable cube is mcreﬂsmg at the %e of
3cm/sec. How fast is the volume ofthe cube increasing
when the edge is 10 cm Iang

Let at any time 't', x bu thc edbe of the cubc and v be its
volume.

Alq, d— =3cm/ scé

dt

5]
dt 1=10cm

v=x’

Putx - 10cm

Y 29107 = 900em’ /5ee pps,
| 3 F—
5x-2

17.  Find thevaluc of Imd‘

5x-2 :
Let 1= ——dx i)

A, I 4+2x+1

Let Sx-2= Add(sx +2x+!)+B

. Sx-2= A(0x+2) (i)
Equatmg the cocﬂ‘xcunt ofhkc thxs

R
5=6A :M\A-—_ Sl S
I el

( /

and-2=2A+B = l{‘=-2—2A=—2—2xE

Pumng the valuc of A& B in equation (ii)

g 11
(i)

Sk 2-—6(6 +2)—-§-
Usmg(m)J v}l) weget
6+ )

3&’+2x+1 x
_ (6x+2) x-ﬂ | <
)6 X +2x+1 3 43P +2x+1
,I-C‘ 3xP+2x+1=t

= (6x+2)dx=dt
SJdt —Ilj'
B(X’

61 9
5 =11
= Elog|t|+c, TI

1

2 1]
+X+-
3 3

dx

2 1
xz+2.x.l+[1) _[_l.) +l
3 \3 3) 3

=%logi3x’+2x+l|+€,%”j i

()

I= dx

=_.10g3x +2x+lc—— —=tan” 5
N A
_ k|
5 -11 af 3x+1

I=log3x? + 2x + 1| ==t '(

o8l |3J§ AT A
2x-3
18. Fmdlhevnlueofj( 71)(2“.3)
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M- 1||nh[l'(“"' (ne b} ’{"'(“ IJ"}]’J‘/N:;

Ans. tet! j(\‘ ”(.‘\l\)tl\ unh{{-"“'"' ,.).{h o 3 ,("_”} '
" e htl dna o h(re 2 v(n 1))
] .[ l)‘\il\( \o\) Ql I‘IHIIH 1( ' l) I

o . " ) i lim anh v h ."{"2 ‘

Iﬂ( )(\in \!\) i._l‘;"li(‘\“]].(ll‘

s h(nh-h
es D=3 A )20 )4 B (200 3 e ])- ~lim|aoh o ( i ’]
Putx = 1in (i) " ~at)
20=-3=A(1+1)(2.143)4 DO+ CO o i u-(h—.l((— ke J
—I hti)- ¥ e !
=—I=Ax2x5:l\=-l-n* a(b-aP “L -_)f_1ﬂ-o)1 y
i e ) 2( 1 . 1 1 1
2x-1-3=A-0+B(-1-1)(2:(-1)4 3)+C-0 _2nh-1a‘-¢(z»-n)'=2r,h 22" +b'+2’ - 2ah
- 2 2
5
-5=Bx-2xl| B== 1_ 1
= = - !‘-.b - Ans .
ks =12— in il i j’ si’:f\ x-cosx o
=3 -3 -3 19, Esaluate ar shnx.cosx
Ix—==3=A-0+B-0+C|—-1|| =+I
2 2 2 A : Y
=8 ] 6x4 ' -__:}s X —COSX
= b=Cxox—r= C=— s Ler 1% sin X.cos X dx -0
= C=--25i " ,,sg(g—x] (—--x]
Putting the value of A,B and C in (ii), we get / = dx
| 5 _24 , ©l+sin ——x cos #—x
1o {—)
2x=3 10,_2 ( (w) .
= -
(x=1)(x+1)(2x+3) x-1 X+l 2x43 % !f x)dx = jf(a x)dx
Using (iv), in (i), we get o i
-1 5 (-—24) (' I__I cosx—sinx o
P I RS A P J1+cosxsinx
-1) X+1 2x+3 Adding (i) and (if), we get
1edx 5 dx”.;-@- dx _]sinx—cosx } cos—sinx
=T—I l+2 x’+l J21c+3 » | +coxcosx °l+cosxsmx

EE%E_R_J g

I= -—log]x —1]+-*log|x + l[—

U
=
1

sinX—cosX  CcosXx-—sinx

— + — (dx
l+sinxcosx l+cosx-—sinx

l-—-—loglx - l|+—log|x +J[—loc|2x +3|+C Ans.

OR

O i | R o
——— Sy |

sin X —Ccos X +cosX —sinx
dx

b 1+sinxcosx

Evaluate I"d" as a limit of a sum. x
b I 1+sinxcos x
Ans. 1= Ix dx ) —
Herea=a,b=b,nh=b-a, f{x)=x ...(ii) I=g=0Ans.

Integrating (i) as the limit of sum
I= Ligh[f(a)+f(a+h)+f(a+2h)+...+f{a +(n=1)h}]



-

20, Ifa
0 2:-p
(iii) Fxz

®
=2+ 2:i+ﬁ=-2.’_5j

=i4j+kb=2145],e=7—6j- &, thenfind 4

(i+3+ft)—( i

OR
Find the equation of the plane that contains the Poiny
(1.-1. 2) and is perpendicular to each of the Plang,
2x+3y-2z=5and x+2y-3z=8,
Ans. The required equation of plane passing through (1, -
is 2{x=x,)=b(y-v,)rc{z-2,)=0
= a(x-1)«b(v-i)-c(z-2)=0

w itisperpendicL!

@ a-c
™ »
-0

(1)

—(u)

2)

~0)

H'Sj) sweach of the plane ?.x+3}'_32=5

By

and x-2v-3.=8 .
L 2-b=-3j 2 L daeFoliewr
- T N L Al aelno g )
(i) ax:(‘*]“‘)'(l"ﬁ_k—k) E I T R X,
solvine &3_ v ‘ i B3Ivaion (ut) by cro
- - 5 N I2g ) 1.
Ix1+1x(-6)+1x(~1) Bl w <
=l-6-1 5 ) b [
3.c=-6 Ans. et R g T
S Fad =M= 2o Yy b pae X ulol) In2-|xy
i 1)k & osoow ~
; xc=|2 oy e
(@) bx¢ 5 o0 A 4
I -6 -1 TS Wi
. - . Pt s soate haet e oot
=(-—5-—0)l—(—2—0)j’(—l:—5!"1 . : s
= Y _ B T O I G S I ¢
xe==83e -7k An
.j )-17h Am { R Sk .i.2 R T L
(h) b= (k] )
L . . £ , tred, LT
T ' L8
=(\- '5'l'}.b}(u! W v b, s e
-"(\"4".“j v B sg A < \\r:- ST B Tt
) » 24 ant v d T e .
2. nndlhflﬂﬂlrlﬂ“n’n!hrfulluhlngp,uror, . le Vand Bbe mudepaen tentenentg m on Pra)_o 3 ang
LR | =% -2 4o R UEL R NP oY
R o A= e 1 . X
L | 1 1 s 7 i PALH) TR YR Y
.. | L . ;
Aps Givenling & g Bt = R b B A [ By
37T - wa B T J .
-8yl Lo ALy Wit : “
and —— = —— 5 ek BEIN F R =T g e
] ! " v Al Bas odite Bae .
Mere. 8 22 b3 o S
' =g F L Y e 1
.‘.;:";\!';1 = . Y ; :
Lt‘:t‘:ht.‘-:;’..f: hela-s S e T VA _ 3
- \ ." g et R
: Sa = -5 . Lk L PO
wde= - . e ) ’ . E £ >
\:.1t-7v" :': _:: g = i 2 ]
_' S e Py T N i
: - i 2 v S
\-‘"-‘h‘ -\;‘T"-v: 1 E
_o 3 2 5 - — e L
i, 3 e - 1 o~
S = oA L
3
,51 -



OR

father and son line up at random for a family

: E
pleture. Find P(F) where
E — Sonaononceng
E — Father in midd|e
Ans. Here S ={MFS, MSF, FsM, FMs, SFM, SMF}
n(s)=6
E - son on one end = {MFS, FMS, SFM, SMF}
n(E)=4
F — Father inmidd]e = {MFs, SFM}
n(F)=2
ENF={MFs, SFMm}
n (f) =2

Mother,

Section-C

23. Solve the system of linear equations using matl\-'i;' -

method:
X-y+2z=1
2y—-3z=1
Ix-2y+4z=2
Ans. We have,
x-y+2z=1
2y—-3z=1
Ix-2y+4z=2
1 -1 2{x]| [I
0 2 3y|=[1
3 22 4]z (2]~
= Ax=B(e) /' .0
L-1 2l
Al=fp 2 =3
g 2 g~ M
=1(8=6)+1(0+9)+2(0-6)
=249-12 .
= |A]l=-1#0 .{if)
-, A-'exists and solution is given by
X=A"B .(1if)
2 3
-2 4|

;‘:-(0+9)=—9

=

Now

Now, C“=M”=| B-6=2

Cp=M,;= "3

':‘\":—A’cﬁ‘\kl :" :zl :”
_ IAI IA, clz cz: cn

i Cn €y

: 2 0 -1
=1l 2 3
76 -1 2
Y T2 0 1]
A'={9 2 3
| (6 1 -2
vUsing (i) and (iv) in (iii), we get
x| [<2 0 17N
yl=19 2 3{1

z] L6 1 -2f2

(1)

-2X1+0x1+1x2
= 9% 1+2x1+(-3)x2
6x1+1x14(-2)x2

x| [0
= Y7
z| |3
~Xx=0,y=5,2z=3 Ans.
OR
‘Obtain the inverse of the matrix using clementary
operations;
-1 1 2]
A=[1 23
3 11
-] 1 2
Ans. We have, BEl 83
311



We know that A= | A

-1 12 I 00
1 2 =0 1 OfA
1 0 01
Applying R, -+ (~1).R,
[ | —21 -1 00
1 2 1=l | 1 0| A
3 1 1] 30 1]
Applying R, = R:'Rn R, 2 R,-3R,
[t =l =2] J-1 O 0]
0 3 S|=({1 1 0fA
0 4 7f [3 0 1]
y |
Applying R -ER
1 -1 =2 -1 00
5 1 1
01 =|=|- - 0|lA
] 3 3
0 4 7 3 01

Applying R, 9 R, +R, ;R, 2R, -4R,

[ 5] 1 1 y
242 | |14 - P
1 0 2+3 3 3 Ji
5 1 1 =l
= Il = - Ofa
01 3 3 3 0
0 0 7-4x3| [3-4xt 0fuxlo
i ) I A
N\
g 1T :
1o = |2 L g
3l |3 3~
b l///lf .
0 ] = 1=l = /' G ;A
3 33 £
! 5(4 |
pt ) RO
9% 31 13\z /L
Applying R, = 3R,
[ -1 -2 1]
10—} |7 = 0
3 3 3
3 3 3
{o 0 1|]|s 43
Applying R, # R, +-R,; R, 2 R, - =R,

24

Ans.

functlon rgivenby (x)=3x* +4x’

FLE byl (-4) ml
1 00 L ] : )
| -5 | 5
010 § .- (=t) O-¢
11} LI ) ]
0n 01 p i g
l
I | | .71
0 l = -/j‘ -'_;'- ._f A
00 5 =73
=A%
SV
Hence A" =[-8 7 =5|Ans.
5 4 3

/ Find the localm ;ﬁmym and local minimum values of the
-12x" +12

f(x)= 3x‘1—4x"‘—12x'+12 (i)
= f'(x )—‘tzx +12x7 = 24x +0 (i)
= " (\)*36){ +24x-24 . (iif)

"Fo‘r the 1ocal maxima or local minima f (x) =0

= 12x* +12x* -24x =0

=3 I2x(x’+x—2)=0

= x(x +2X=-x~- 2)——2
= x{x(x+2)-(x+2)}=0

= x(x+2)(x-1)=0

= x=0,-2,1

Atx=0

(iii) = f'(0)=36-0’+24-0-24

= f"(0)=-24<0

This = x=0is the point of local maxima

- Local maximum value = f(0)
=3x0*+4x0’ -12x0* +12,by (i)

=12 Ans,

Atx=-2

(i) = £7(~2)=36x(~2)" +24x(-2)-24
=144-48-24=144-72

=72>0

This = x=-2 is the point of local minima.
Local minimum value = +(-2)

=3x(-2)' +4x(=2)" -12x(=2)" +12, by (i)
=48-32-48+12=-20 Ans.

Atx=1
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RIS

](|\|‘|_\‘\| ."‘

Thic = x = Listhe paint of loeal minima
2 boealminimum valye - i

RN AT RN L
- 7AMm
25, Findtheareaof the smaller reglon bounded by the ellipse
) 4 Y ¥ s \
—4t5=1an -
AR d the line . 1
Ans. Givenellipe is
ooy

kil i)

21 2

.\,

h . ('

f b, R ¥
Givenlineis =+ ==1
2 b

¥

[oh)

X~ \ »X
D(-a,o\ 0 S »)

D(o,-b)
4
Required Area
= Area of shaded region ABEB

=Area of region BOAEBO - Area of rcg:c{n BOAB ~
Iytlhpscd‘x Jyhne

=J—Ja -x'dx - j—; (a- ‘()d.\(
b

2 LI 5l

=E[i\/a‘ —x¥ +sin™! i] —2[311—L] 2

J. a RS Ju

al2 2 _aj 2
o N x? £at<x’
From (i), BT= e o 4
b
a
A
From(u), P
b
==—|a—X
y==(a-x)

b boa
- ¥
a4 2
mah  ah
- Requried Aren ( " - ?_'J 8. unlt. Am,

on

Prove that IlﬂL(ﬂﬂl)lll r~3l0¢2

Ans, Let |- Jlnpqln{f'{ B ()
= |= Jlopln[ --VJ(I(
i * o {
= Ilup cos x dx (i)

'?\dxlmg equation (i) and equation (ii), we get
. F e

I L= f(Iogs’inx:{ logcosx)d

o

Jlogsmx cos xdx

b,
—
I

og(ZSIMCOHJ I (logsin2x - log x)dx
0

= 2I=|logsin2xdx —log2|dx

Ot n O —peia
O e |

Let2x=t

dt
= 2dx=dt = dx=-2'
Whenx=0,t=2.0=0

T n
=— t=2.—=
When x X 5 n
fo . dt L]
2l=j[ogsml.-2——log2[dx]g
. ]

=4 2l fjlogsmxdx logZ(——O] (iii)

n
Here 23:1:::&:;

f(x)=logsinx
. f(2a-x)=(n-x)=logsin(r-x)=logsinx

f(2a-x)="f(x)

This = | £(x)dx=2]F{x)ix




26.

Ans.

o) j logsinxdy
0

Using (iv) in (ifi), we [..cl

2 Inp,sin wv (V)

|
¢ - \DIIogsm.\d\ log2
hl
s ¢ 2
n :
3|'-|~~’-|032_l1_\'(|)
= 2-1= —-—log-
= Ih-—;logE
.
Jlupm xdx = --—log" proved
o

Sol cthcdln‘crcnllnltquatlnn

-

213'+y‘—2:’::;=0.y= 2atx=1
2xy+y’—2x’:—i’-=0. y=2atx=1

= Zx’ﬂ= 2xy+y’
dx

dy _2xy+y’ ;
a0
Which is & homogencous differential cquanon
o Puty=vx (i)

dy dv dv

—=vl+ =vV+Xx—
=g g =Y -

Using (ii) and (iii} in (i), we get

dv  2x.vx +vix?
VEXx———

dx 2x?
dv (2v+v)
x—_—-——- ;
R
- XE_?.\H-V ,-—2\
& 2.
dv ¢d
" J&_ X
~atl
=2 =logx+C

-2+1

=
= —=logx+C
v

=2
= —=logx +C, by (ii)

%

6

2x .
5 clogx 1 € (iv)

= 2and x *+ 1 in equatlon (iv)

uty
2x

—ﬁ—lﬁll\gl-I C

w3 ~l=01C=C=-I

Putc 1 in equation (iv)

SEv) -
—i = Ing— |= ;/-2)( Sy lugx =Y
y :

= y-2x-ylogx =0
Which is Tiie required splulio:ll.
{OR

dy 2
Solve the differentind equation x.logx—+y=—logx
~ " dx X

3 ~

o, dy 2
Ans.-xlog—=+ y='—logx
e L'd!( ! X .

DiQiding both sides by x . log x

iii+ i - —log x
= dt x‘logx' xlogx x &
fay 2
= ST w— (i)

dx x.logx YTX
Which is a linear differential equation in y.

| 2
Here P'= Q==
xlog x X
[ 1
L LF=clt = Tt Letlog=t, —dx dt
dt
=gk
=c|n|,l =t
= L.F=logx

- Solution of Differential equation (i) is

yxLF.= [Qx1F.dx

= yxlogx=f%xlogxdx

 y.logx= 2[1ong—dx j{ mgHjxl dx}dx]

-2+ <241
=2|logx x 2 =
[ BXX= el _[ _2+ldx]

2[logxx——j_x_dx]




27.

Ans.

logx . X
PYLL O S
X —A-"l
logx 2
= yloghk =-2————+€
X X

Which is the required solution.

Find the shortest distance between the following pairs of
cquations

parallel lines whose

F=(i+j)+1(2i“3+ﬁ) and

F=(2€+j—ﬁ)+u(4?-2]+2ﬂ)

Gvien pairs of parallel line are
f:(?+})+l(2i—]+§)

7=(2i+]-k)+ (41 -2)+ 2K)

= f=(2i+j—12)+21(2i-j+|2] (i)

Here,d, =i+], b=2i—j+k

Now a,-& =i-k

- bx(d,-3,)=(2i-j+K)x(i-K)

ij ok
=2 -1 1
10 -l

=(1-0)i-(-2-1)j+(0+1)k

-

bx(d,~8,)=1+3j+k

X0

Also IB’ = m;—ﬁ\{g

. Required shortest lﬁistahcé (S.D)

= EX(EI '51)

_—T-BI

§+33+ﬁ
6

_ ;+33+EI_J127+3’+12
R

"% %k 6"

o ame omn B
28. BagA cont

| and 3 black balls while another

ins 3 red and 4 black balls. One ball lsdrawn
om onc of the bags and it s found to be red.

as drawn from Bag B. 6

nins 2 rec

Bag Bconta

at random [r
Find the prohnbllity thatitw

Ans.
IR
R
: L‘L'

Bag A Bog B

Let E, = cvent of gull[ng‘Bilg A

AL 3 )
— —

o B
E, = cvent of«gultm&, Bag )

'y W
P(Ef)__éi',)P(Ez)?E__ ,
LetE= cvcril‘t" of gettingared ball

r
¢

—_—
.

2
A P( - ]= P(geliing a red ball from bag A):;

~|w

P( . ): P(getting a red ball from bag B)=

2
~

. ? _ EZ
‘Required probability = P E

v — [E ) {From baye's theorem}

P(E,).P[EEJ;P(E,).P[EZ-

OR
Two cards are drawn successively with replacement from
a well-shuffled deck of 52 cards. Find the probability
distribution of the number of aces.
Ans. Let x = number of aces when two cards are drawn
successively with replacement from a deck of 52 cards
= x=0,1,2

Let E = event of getting an ace card.



48 8
TaTw
144
P(x=0)=—
( ) 169

P(x=2)=P(EE)

4 4
T — 0 —
52 82
=L
169
- Required probability Distribution is
X 0 1 2
2| 144 24 1 Ans.
PO ) 169 | 160 | 169
29.  Solve the following LPP gra ph:calh
Maximize Z= ‘:h+2_\"
Subject to constrnin‘s{i SAFVE 4-__ _
X-yS2
Xy20

Anc Mavimize 7 -3

000

Subjevt to constraind
X+vad
=y 2
AN |

Tablefors + v~ 4 Table fory -y =2

o4 o2
v]4]o " Ayl=2]o

N0 Yais C 7
V=018 X-axis’

Scale: Let 10mm ~ hunit
A N s

re

S {
i ~

AL

From graph, the shaded region AOBCA is the solution
set.

Clerly, co-ondinate of point A, O, B and C are
AOHO00.0BR.0)andCE, 1)
Atthe point A (0, 4) Z=3x0+2x4=8
Atthe point O (0, 0) Z=3x0+2x0=0
Atthe point B (2, 0) Z=3IN2+42x0=6
:\tthcpointC(S. 1) Z=3x3+2x1=11

» Zismaximum at the point C(3, 1)

S X=3andv=1isthe required solution.
Also, maximize z=11 Ans.



