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SecTioN A

1. Given differential equation.

2y [ (dy)
N de)
. Order of differential equation = Order of the highest derivative
=2
d2y
and degree of differential equation = Power of o2

=1
2. Givenf(x)=x+7and g(x) =x-7
We know that
fog(x) = f(g(x))
=f(x-7)
=x-7+7

=X

Therefore, & (fog)(x) = (x)
o o
Given : 2 +
0 x 1 8
1 3 y 0
L P NN
2x1 2x3| |y O S 6
:>|:2><0 2><X:|+|:1 2}2[1 8}
2 6 y O S 6
:[0 2x}r[1 2}{1 8}
[2+y 640 5 6
:_0+1 2x+2}{1 8}
[(2+y) 6 | [5 6
MR {1 8}

On comparing both the matrices,
= 2+y=S5..y=5-2=3

4 (=1
dx

6
and2x+2=8 = 2x=6 .‘.x=5=3

Hence,x-y=3-3=0
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4. Suppose a=90° [ =135°and y =45°

4 P(x, Y, z)

459
35°

90°

Sol=cosa=cos90°=0

1
m=cosB =cos135° =———= and n=cosy=cos45° =
B NG Y

- G-

1
Hence, required direction cosines of the line are 0, - —, .
2

o

OR
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We know that the vector equation of line passing through A (_a)) and parallel to the vector (f) is given by

I=3a+Ab where Ais ascalar (parameter)

Given 5=3i+45+5ﬁ and B=21+zj_31§

Hence, the equation of the line is
7=(31+ 4j+ 5k)+ (21 +2j-3Kk)

Section B
S. Herea,be R
. (ab+1)eR
So, *is a binary operation on R
[Iffor v a,b € Aanda*b € A, then *is a binary operation]
For Associative Property :
Suppose a, b, ¢ € R, then
we have to prove,
a*(b*c)=(a*b)*c
LHS=a%(b*c) =a*(bc+1)
=[a(bc+1)]+1
=abc+a+1
Again, RH.S. =(a*b)*c=(ab+1)*c
=[(ab+1)c]+1
=abc+c+1
S LHS#RHS

Hence, * binary operation is not associative.
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6. Given, A =|2 3

0
1 8
-1 0

[ (2x2+0x2+1x1)
= (2x24+1x2+3x1)
(1x2+2x(—1)+0x1)

(2x0+0x1-1x1) (2x14+0x3+1x0)
(2x0+1x1—-1x3) (2x14+1x3+3x0)

(I1x0-1x1-0x1) (1x1—-1x3+0x0)

S -1 2
0o -1 2

2 0 1 10 O S
and SA=5/2 1 3|=|10 § 15§
1 -1 0 S =5 0

5 -1 27710 0 5§
Hence, A2_5A=[9 -2 5 |—[10 5 15
0 -1 2|5 -5 0

(5-10) (-1-0) (2=-5)71 [-5 -1 -3
=1(9-10) (-2-5) (5-15) |=|-1 -7 ~-10
(0-5) (-1+5) (=2-0)| |5 4 -2

7. Suppose IZI\/l—SiHZX dx,§<x<g

=J‘\/cos2 x+sin” x—2sinxcosx dx
[ sin 2x = 2 sin x cos x|

=J (cosx —sinx)? dx

=I|cosx—sinx|dx

T .
o for xel —,—| sinx > cosx
4 2

"+ |cos x — sin x| = sin x — cos x
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Hence, I= I(sinx —cosx)dx

=-cosx-sinx+C
where C is the constant of integration.
OR

Suppose 1 =J.sin71 (2x)dx
Let2x=t
1 -
=2dx=dt -- I=—Il.sin 1(t)dt
2
On integrating by parts.

1] tdt
=3 (sin? t)t__[ 3 }

1-t

o 1, 2tdt
2

27 J1-¢

I 1 —2t
:l tsin lt—i-—‘[ d
2| 27 J1-¢%
I Y
1 ~ 2
=—| tsin t+—><(1 t )2 +C
2 1
2

1
:E[tsin_1t+\/l—t2]+c
1 _ 1
ZEXZXSiI‘l 1(2x)+5\/1—4x2 +C
_ 1
=xsin 1(2X)+E\/1_4X2 +C

where C is the constant of integration.
. Given,y=e*(a +bx)

_ (a+bx)
- 2x
e

=e Xy=—a+bx ()
On differentiating equation (i) with respect to x,

dy
e¥x L +yxe>x(-2)=b
I y

= Zy) =b

(i)

Again, on differentiating equation (ii) with respect to x,

e_2X (d_Y_
\dx

2
. d _
G {Foae o
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Y 4Y L ay=0
FRRR

9. Suppose, the probability of success in single attempt is p.

.". probability of getting an odd number = p

3L
P 6 2
and probability of unsuccessful attempt is
1 1
=]1-p= 1—=—
q p 22
(i) Probability of getting S success
= CCsx(p) x(0)
1 (1)}
-ex(3) +(3)
2 2
1 6
= 6 X—=—
26 28
_6_3
64 32

(ii) Probability of getting atmost S success
= 1 — Probability of getting 6 success

=1-Sccx(p)°

OR

k, ifx=0

G 2k, ifx=1
iven, —x)=

PX=0=130 ifx=2

0, otherwise

we know that XP(x) = 1
Sok+2k+3k=1
=6k=1

Sk=
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10. Given, A = "Number is ever"

11.

= A ={2,4, 6} and B = "Number is marked red"
=B={1,2,3}
.. A N B =Numbers which is even as well as marked red
={2,4,6} N {1,2,3} ={2}
So, Probability of occurrence of event A,
3 1
P(A)= P

and probability of occurrence of event B,

3 1 1
P B)=—=— [
(B) P and P(ANB) p

.. P(A N B) #P(A). P(B)

Hence, events A and B are not independent.

Let two unit vectors are 3 and b, then According to the equation
i+b=1 [f —> unit vector]
= |a+b/=Ii
On squaring both sides,
= (a+b)(a+Db)=1F
= 44+ab+ba+bb=ri
=1+ib+ab+1=1 [-Ah=landdb=bi]
= 24b=1-2=-1
oo 1
a.b=—5 (1)
Magnitude of their difference =|3 _p)|
Let [3_p| =t
On squaring both sides,
2 ;2 2_(x V(s 1 R () (¢
t :|é—b| =t z(a—b)-(a—b) [ al —(a)-(a)]
=ii-ab-ba+bb
=1-2ab+1 [vdd=1]
=2-24b
1
=2-2 _E [using equation (i)]
=2+1=3
Lt=43
or [3-p=+3
Hence proved.
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OR
Given, §:2i+3j+f<
b=i-2j+k
and c=-3i+j+2k
a; a; ag

[EBE]ZE.(BXE)=}31 b, b;
¢ & ¢

=2(-4-1)-3(2+3) +1(1-6)

=2 x(=5)-3x(5) +1x(=5)

=-10-15-5

=-30 (1)

2 2
tan” x.sec” x
12. LetI=I—6dx
1—tan x

Lettan’x =t
= 3 tan’x sec’x dx = dt (14)
1 dt

SI=—x
3 1-t2

1, dt
zg-[l—tz

1)(11
=—x—1lo
3 2 8

1+t

+C L
1-t (v2)

3
l+tan™ x +C (1)

1
Hence, I=—log 3
6 1-tan™ x

where C is constant of integration.

Secrion C
13. According to the question,

tan™!(2x) + tan"'(3x) = %

— tan'(2x) = ﬁ_ tan"(3x) (1)

= tan(tan"!(2x)) = tan (%—tan_l (3X))
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14.

LS -1
tanz—tan(tan (3x))
= 2x=

n -1
1+ tanz X tan(tan (3x))

1_
3x =2x+6x> =1-3x

= 2x=
1+3x

=6x+5x-1=0
=>6x*+6x-x-1=0
=6x(x+1)-1(x+1)=0
= (x+1)(6x-1)=0
Ifx+1=0..x=-1 [Invalid ]

1
andif6x-1=0 .. x=—

6
1
Hence, x=—
6
Given,
log (x*+7y*) =2 tan”! (Z)
X

On differentiating with respect to x,

Liog(x2 +y2)] = 26071 (2]

X — =
2,2 (X ty )
x“+y” dx e
X
- ! [2 +2 dy} 2x
X —_— | =
)(2—+-y2 ydx )(2+y2
:>x+y—y=xd—y—y
dx
dy
=2>\y-X)—= —X
(y=x) ==y
L dy _—(xty)_x+y
Cdx ~(xmy) x-y
Hence proved.
OR
e Xy_yxzab
On differentiating with respect to x,
d d
—(x7)——Iy*)=0
dx(x ) dX(Y )
X =v (let) = logv=ylogx
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On differentiating with respect to x,

1dv d dy
——=y—(logx)+logx.—~
ydx( & ) A dx

v dx

d
S v[z+logx.d—y}
dx b'e dx

d y dy}
= —(x7)=x"| Z+logx.—~ ii
dx(x ) [x 0gx Ix ..(ii)
Similarly, lety*=u
= logu=xlogy
On differentiating with respect to x.
1du

u dx

du [x dy }
=>—=u|——+logy
dx y dx

= xi(log Y)—i—log y.1

d/ x dy
:>E;(y )—Y [ydx+40gY} ...(iii)

Now, from equation (i).

d xd
Y. __Y}_ o xdy T
* [x 08X dx Y y dx o8y

()
=2 x’.logx—y*| = x —x’ X)
dx[x ogx—y v)|= y .logy—x (x

dy _ v .logy—x" "y

dx  x".logx—y*'x

3x+S
S P

3x43) -2 45
2 2
x> +3x—18

9

2x+3
Z—J ot [ 52—
x> +3x—18 x“+3x—-18

2x+3
TN -
X +3x 18 29 x"+3x—18

d T (x2+3x-18)

dx— _I
2 x> +3x—18 —18—2

4
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=éln|x2 +3X—18|+lj
2 2

=§ln|x2 +3x—18|+l><
2 2

3 1
=—ln|x2+3x—18|+—log +c
2 18

12
X+—

2x—6
2x+12

1
=%1n|x2+3x—18|+—10g +c

18

x—3

x+6

1
=éln|x2+3x—l8|+—log +c
2 18

16. To prove: I;f(x)dxzjgf(a—x)dx

- RHS [ fla=x)dx

Supposea-x=t = —dx=dt
whenx=0,thent=a

and whenx=a,thent=0

= [ (-dv)
0

[roar [ e[ o]

[0 e[ fod=[ f0d]

Hence, L.H.S. = R.H.S.

Let S & ()

I In X sin X
01+cos”x

J-n(n x) szln(Tc X) i
0 l+cos (m—x)
n(7m—x)sinx )
I= 0 mdx ..(ii)
On adding equation (i) and (ii).
we get,

21=

J-n x sin x In(n—x)sinx
—dx

0 1+cos® x 0 I+cos’x
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21 J'Tc T sin X
0 1+cos” x
Ten Sinx

SI=2 [
270 J+cos” x

Letcosx=t = sinxdx=-dt

whenx=0,thent=cos0=1

and whenx =T, thent=cosm =-1
It —dt
S22 144

1
I= tan_1 t]_l
114¢2

g[tan71 (1)—tan™" (—l)]

17. Given, O—A=i+i+f<
OB=2i+5j
OC=3{+2j-3k and OD=i-6j—k
- AB=0B-0A=(2{+5j)—(i+j+k)
—i+4j—k
and CD=0D-0C =(i-6j—k)—(3i-2j-3k)

=-2i-8j+2k
We know that.
AB.CD
|AB.|CD

cosO= [where 0 is the required angle]

(i+4j-Kk).(—2i-8j+2k) |
JO? +(@)? +(1) xJ(2)? +(=87 +(2)? |

—2-32-2

T Vs xv72

_‘Jﬁxzﬁ‘
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18.

19.

_36 36,
2x18 36
= cos O =cos0

L 0=0

Therefore, lines ABand CD are collinear.

a+b+c —c -b
) —c a+b+c —a |=2(a+b)(b+c)(c+a)
Given
-b —a at+b+c
a+b+c —c -b
CLHS< —c at+b+c —a
-b —a at+b+c

On ApplyingR - R +R, +R,

(a+b+c—c-b) (—c+a+b+c—a) (-b—a+a+a+b+c)

—c a+b+c —a
-b —a a+b+c
a b c
=|-c a+b+c —a
-b —a a+tb+c

On ApplyingR, > R, -R and R, > R -R..
a b c

=|—(a+c) (a+c) —(a+c)
—(a+b) —(a+b) (a+b)

a b ¢
=(a+b)(a+c)|-1 1 -1
-1 -1 1
On ApplyingR, > R, +R,.
a b ¢
=(a+b)(a+c)|-1 1 -1
-2 0 0

=(a+b) (a+c) [-2(-b-¢)]
=2(a+b)(a+c)(b+c)
Hence, L.H.S. =R.H.S.
Here,y=sint
On differentiating with respect to t,
d

y
= cos ()
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Again, differentiating with respect to t,
2
d_Z =—sint
t
T
Put 4
& , 1
S——=—sin—=——+
dt? J2

Given,

t
xX= cost—i—log[tan (—)}
2
—sec”| —
2 2

dx .
= —=—sint+——~—=
dt (t
tan| —
2

. 1 Sttt
=—sint+—— | . 2sin—cos—=sint
i 2 2

On differentiating with respect to t,

sin t

From equation (i) and (ii),

dy sint.cost sint.cost sint
7 _ = = =tant

dx 1-sin’t cos?t cost

On differentiating with respect to x,

d2Y 2 dt
—5 =sec’ .—
dx dx
sec?t sec’ t.sint
= = . 2
sint
B sint
cos4t
T
Putt=—
T 1
in — —
42 B s i 7 1
dx’ COS4(£) (1IN (1
4+ \ ) 2/
=(v2)’ =242
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20. Here,R={(a,b):a<b}

21.

For reflexivity,
As a<aVaeR

-+ 'R'is reflexive.

For symmetry,

suppose (a,b) € R

Sashb

Here, it is not necessary thatb <a
.. (b,a) € R [False]
Therefore, 'R’ is not symmetric.
for transitivity,

Suppose aRb and bRc
Sa<bandb<c = a<c

- aRe

So, aRb, bRc = aRc

.. 'R is transitive.

Hence, 'R is reflexive as well as transitive but not symmetric

Given f: N — N defined as f(x) = x> +x + 1

Letx,x, € N, then

f(x,) =f(x,)

—x24+x +1=x," +x, +1 = (x

VX +x, +1#0
XX, =0

x, =x, = f(x) =1(x,)

CBSE Solved Paper 2019

(2)

)+(x1 -x,)=0 = (% —x, )[x, +x, +1]=0

(1%)

Therefore, 'f is one-one and 'f is not onto as (x> + x + 1) does not attain all natural numbers for x € N.

Hence, 'f' is one-one but not onto.
Now, f(x) =x* +x+ 1
On putting x = f'(x)

cx=(F1 )+ (x)+1

(1) + L D)+1-x)=0 =f(x)=

Hence, f7!(x)=

—1++/4x-3 |:
2

According to the question,

equation of curve y=+/3x—2

On differentiating with respect to x,

d 1
b A (3-0)=—=>

dx  2/3x-2 23x—2

—-1£+/(1)* -4(1-x)
_-lEVI-4+4x  -144/4x-3

(%2)

-+ S contains natural numbers only.]
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Now, slope of tangent at point (x,, y,) is
dy

3
2 3%, -2
=>3=4/3x; -2

On squaring both sides,
=9=16 (3x,-2)

=2

9 9
=3x; —2=E:>3x1 =—+2

:>3X1 :E

41
48

R <

-+ Point (x,, y,) lies on the curve

41
LY=L 3X—=2=
& \/ 48 \/

Therefore, equation of tangent,

(-3

41-32_ [9

16 16

3
= and slope of line 4x — 2y + 50 is 2.
dx(x;,y,) 24/3%;-2

3
4

3 41 41 3
SDy——=2x——>=2x—-y="——
4 24 4
41-18 23
=>2x-y= =—
24 24
Co48x-24y =23

Now, equation of normal at the point of contact to the curve .. y=

Suppose, slope of normal =m

m1m2=—l >mx2=-1

. 1
Som=——

2

41 3
So, equation of normal at point (48’ 4j

41, 3 41472 113
48 48

o, 48x+ 96y =113

7\'4/

C
L

areer
auncher
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22. According to the given differential equation.

xdy —ydx = /x> +y? dx
On dividing by dx,

d
DX&y—y:\lxz +y2
d
:x£=\/x2+y2 +y
dy «/xz +y2 +y

> — =

dx b'e
0 a oy & 1
i = —=VvV+x—,
n putting y = vx an dx dx ()
[2 2.2
X" +v X +vx
we get, v+xd—V=
X

dv  V1+v> +v

=>VtHX—=
1
:>xd—V=\/1+v2
dx
dv g

z>\ll+v2 ) X (1)

On integrating both sides,
We get

dv dx
1+v* _'[ X
Dlog|v+\/1+v2 |=Iog|x|+logc
:>|v+\/1+v2|=|cx|

2
L i+s
X p'

= =|cx|

On puttingx =1 andy =0

lo++/1+0|=|c|
Soe=1
Hence, solution of the given differential equation is y +/x* +y* =x>. ()

OR
According to the given differential equation,

(1+x2)%+2xy=4x2
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23.

:>(1+X2)d—y=4x2—2xy
dx

:>d_y+ 2x B 4x*
dx (1+x2)y (1+x2)

d
.. This is a linear differential equation of the form d_Y+ Py=Q, where
X

2

2x 4x
P= andQ =
1+x° Q 1+x°
2x
——dx
LE _ Jeac_ [ia® ) | 2
2 4x° 2
So, y(1+x ):I 2(1+x )dx+c
1+x

:>y(1+x2)=4%+c

On puttingx=0andy =0

= 0(0)=0+c
S.oc=0
4x°
Hence, required solution of given differential equationis Y =757
3(1+x )
. 1-x 7y-14 z-3 x-1 y-2 z-3
Given [, . = = = Y-z =k, (Let
"3 A 2 3 A 2 1(Let)
7
A
.. Direction ratio's of Ly ={ =3, ;;2
Similarly,
L, 7-7x _ y—=S _ 6—z
3A 1 S
x—1 y-§ z2-6
) =TS =k, (let)
7

-3\
- Direction ratio’s of L, =< %,1,—5>

-+ Lines L, and L, are perpendicular to each other
A) A

" (—3)(—3—) +—x1+2x(=5)=0
7 7

7 7 7
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XX _YTh_ 7%y

We know that lines and

b, <1

a b, C
Now,

=-3(15+6)+3(-3+3)

= -3 x 21 + 0 = — 63 which is not equal to zero. Therefore, lines do not intersect.

Section -D

Let the altitude of the cone is h unit, then, According to the question,
Here, Radius of base of the cone

24.

<« R—>

R=\/r2 —(h—r)2

=\/r2 —h%—r?+2hr
=+2hr-h’

and volume of the cone Vv = lnth
3
- %(Zhr —h?)h

:%(2h2r—h3)

-» Volume of the cone is maximum,

Cdv

So—=0
dh

:§[4hr—3h2]=0

~ < Career
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= 4hr - 3h2=0
—=h (4r -3h) =0

R
h=00rh=4—
3

2
v
.". For maximum volume, i should be negative .

d*v

T
CY _Tl4r—6h
an? 3o
4r
h="r
Put 3

) d*v TE|:4 6(4r)} 4mr
o =—|4r—6| —| |=—— '
3 3 3 (negative)

Therefore, for maximum volume, altitude of the cone should be ? .

SV = E[2h21r ~h?]

9 27
T 3|:32 64j|
=—r | ———
3 9 27
£r3 (96_64)
3 27
_320
81
2 -3 S
25. Given A= 2
-2

|A|=2(-4+4)+3(-6+4)+5(3-2)
=2x0+3x(-2)+5x1
=-6+5=-1
0 2 17" [o -1 2
Adj(A)=|-1 -9 -5| =|2 -9 23

2 23 13 1 -5 13
0 1 -2
1
AT =—(AdjA)=| 2 9 -23
|A]
-1 5 -13

Again, given system of equations is
2x-3y+5z=11
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3x+2y-4z=-§
andx+y-2z=-3

X 11 X 11
SAy:—SzyzA71 -5
z -3 Z -3

0 1 =211
=l-2 9 23| -S5|=|2

-1 5§ 13| 3
Hence,x=1,y=2andz=3
OR
We know that A =TA
-1 1 2 1 0
=1 2 3|=/0 1 A
3 11 0 0
From applying R — R,.
1 -1 -2 -1 0 O

=1 2 3|=/0 1 0|A
3 1 1 0 01

From applying R, - R, - R..
R,—> R -3R.
1 -1 2] [-1 0 O
=0 3 S|={1 1 0|A
0 4 7 3 01

From applying R, > - R + R,
1 -1 2] [-1 0 O

=0 1 2|=2 -1 1J]A
0o 4 7 3 0 1

From applying R — R -R..
R,—> R -4R,
1 0 O 1 -1 1
=0 1 2|={2 -1 1A
0 0 -1 |-5 4 =3
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From applying R, —> -R..
10 0] [1 -1 1
= 1 =2 -1 1|A

From applying R, > R, - 2R_.

1 0 0 1 -1 1

1 -1 1
=>I=-8 7 =S|A
5 —4 3
1 -1 1
Al=|-8 7 -5
5 -4 3

26. Suppose,
Event E| = Operator A is chosen
Event E, = Operator B is chosen
Event E, = Operator C is chosen
Event E, = Operator C is chosen
and event K = Defective item is chosen
0 0 20
P(E) =L P(Ey) =L P(Ey) = =

K) 1 KY § KY 7
wow Pz ) 100" 5,10 (5) 1
E,) 100" \E,) 100" \E;) 100

So, according to Baye's theorem,

] p(El).p@J
P(I_gj: P(E,) P[K]+P(E ) P(Klj+P(E ) p( K ]
Y, > E, 37 B,
01
100 100

=50 1 30 S 20 7
—X—+—X—+—X——
100 100 100 100 100 100

_ S0 _S0_ 5
SO+150+140 340 34

E S
p(_l) _
Hence, K 34
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27. Let A, B, C are the points with position vectors (2i+25—1;),(3i+4i+2f<) and(7i+6lA<) respectively, then the

required plane passes through the point A(2, 2, -1) and is normal to vector p,
. n=ABxAC

Now, E=(3i+4j+zﬁ)—(zi+zj—ﬁ)

=i+2j+3k

and 1TC=(7§+61§)—(2§+25—1A<)

= Si—2j+7k )
i j k
~n=ABxAC=[l 2 3
s 2 7
=i(14+6)+j(15-7) +k(-2-10) =20i+8j—12k (1)
Therefore, required plane is r.n=a.n

=7.(20i+8j-12k) =(2i+2j-k). (20 + 8] -12k)
=40+ 16+ 12 =68
=T.(si+2j-3k)=17 (1)
.. Cartesian equation of the plane is
(xi+yj+2k).(si+2j-3k)=17

=>5x+2y-3z=17

Suppose, equation of plane passing through (4, 3, 1) and parallel to plane Sx + 2y — 3z = 17 is given as Sx + 2y - 3z =d
=5x4+2x3-3x1=d

S.d=20+6-3=23

Hence, vector equation is . (Si—i— 2j— 3k) =23 (2)
OR

x-1 y-1 =z
= - = =] which passes through the

The plane passes through the point A(-1, 3, ~4) and contains the line

point B(1, 10) and is parallel to the vector b=1+2] k.

.. Required plane passes through point A(-1, 3, -4) and B(1, 1, 0) and is parallel to vector .

(1)
Now, n=ABxb where n—> normal vector
i k
=L 2 4
(1)
1 2 -1
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—i(2-8)+j(4+2)+k(4+2)
=—6i+6j+6k
-+ Required plane passes through o =—i+3j—4k and is perpendicular to X =—6i+6j+6k .
.. Its vector equation is
(r-a).x=0
=Srx=0.x
=7.(-61+6j+6k)=(~i+3j—4k).(6i+6j+6Kk)
=1.(<+j+k)=(<i+3j-4k). (< +]+k)
.'.F.(—i+j+f<)=0
Hence, required length of perpendicular drawn from point (2, 1, 4) is

d=|(21+j+41§).(—i+j+l§)|
‘ NE S ‘

3

28. According to the question,

Equation of line AB,
y
A
A(2,5)
0 i i > X
7-5 2

-5)= (x=2) =>(y-5)==(x-2)

r=3)=75; (y=5)=7
=>y-S5=x-2
=y =x+3
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Equation of line BC,

= —-S5x

-5 -5
(x—4) Sy-T7=—(x-4)y-T=—110 Sy=—x+17
4 2 2 2

(Y—7)=z

and equation of line CA,

)
-5)= (x-2)
(y=3)=2-,
=3 -3x 3
S>y-S5=—((x-2)>y-S5=——+—
Y 4 Y 4 2
Ly x 13
TR

‘ 8/ —5x 8 -3x 13
.. Area of AABC:I(X+3)dX+I(T+17)dX_J.(T+7)dX
2 4 2

27
=(8+12—2—6)+(—45+102+20—68)+(7—39—§+13j

=12+9 - 14 =7 unit?

OR
According to the question,
y\ yzz 4x
4, 4)
90°
0T, X
(4,0)
(4,-4)
/
X +y -8x=0 (i)
.. center of circle = (4, 0) and radius of circle = 4
Andy?=4x ..(ii)

.". Intersection points of circle x> + y> — 8x = 0 and parabola y* = 4x
=>xX+4x-8x=0=>x*-4x=0
= x*=4x
~x=0andx=4
Therefore, intersection points are (0, 0), (4, 4) and (4, -4)
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4 8
.. Required area (A)=I2\/;dx+j\/8x—x2 dx
0 4

3% 8
2 = 1 _ —
=[2x§x2} +z{(x—4)\/8x—x2 +16sin 1(%)}
0

4

:i(8_0)+1|:16_75}
3 2L 2

2
= (3?+ 471) unit?

29. Suppose, xitems of model A and Y items of model B are made every day, then

Time constraints for skilled men,
(2x+y)<5x8
= 2x+y <40 (i)
Time constraints for semi-skilled men,
(2x+2y)<10x8
= 2x+3y <80 ...(ii)

and non-negative constraints,

x>0 ...(iii)
andy=>0 ..(iv)
Objective function (profit)
z=15x+ 10y
On solving the given problem graphically.
For, 2x +y =40
x| 0|20
y |40 | 0

and for, 2x + 3y = 80

x| 0 |40
ol
Y3
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Shaded portion OABC is feasible region,

Points | 0(0,0) | A(20,0) | B(10,20) c(o,%
Profit 800
2=15x+10y | O 300 350 EY

CBSE Solved Paper 2019

Therefore, at point B(10, 20), the profit z is maximum (350). Hence, for maximum profit, 10 items of model A and

20 items of model B should be made.
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