Class-XII
Session - 2022-23
Subject - Mathematics (041)

Sample Question Paper - 24

With Solution
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Time :3 Hoors Mlax. Marks : 80

L This (Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are internal
choices in some guestions.

Section A has 18 MCQ's and (02 Assertion-Reason based questions of | mark each.
Section B has § Very Short Answer (V54 })-type guestions of 2 marks each.

Section C has 6 Short Answer (54)-type questions of 3 marks each.

Section [} has 4 Long Answer (LA )-type gquestions of § marks each.

oA e e o

Section E has 3 sowrce basedfrase based/passage based/integrated umits of assessment (4 marks each} with sub
parts.

SECTION-A (Multiple Choice Questions)

Each question carries | mark.

1. ]I'Aisa5|;|u.a.r|:1'nntrixsul:l'lﬂjat.ﬁtz=ﬂ,lhcn{l+ﬁjs—'Lﬁ.:i::qua]I:u
@) A ) 1-A e 1 id) 3A
rl—sinl'x K
—Ix'{‘_
2

Ieosd x

2 Letflx)=ip, x==

5{]—:1'11 x) i X
ﬂ_Tr—lx:IE ' 2

Iffix) s confinuous at x = %, ip.g)=

(@) (1,4) ib) [%? 1] c) [-;*, 4] (d) MNone of these
3. If @ is a non-zero vector of magnitude a and A a non-zero scalar, then & @ 15 a unit vector if.
|
(a) A=1 (b) A=-1 c) a=f) (d) Y

t
4 IfA={—4|and B=[-1 2 1], then (AB) isequal to,

3

=l 4 =3 =1 2 1 I 4 =3 [=1 4 =3
@ |2 -8 6 by |4 -8 —4 (e [2 -8 6 M 12 2 &6

I =4 3 =3 & 3 1 4 3 | =4 3

5.  Thevalue of i! lan_l[a_xj]ist
dx| 14 ax

1 l 1 | ’
(a}) - : by U = (c) : (d)y Nome of these

I+x~ l+a~ l4x” l+x

=/2
6. Theintegral ju'lr | i % = 08 x | dx 15 equal to:

(@) 242 B) 2(v2-1) © 241 (d) None of these
7. Theeqguations 2x +3y+4=0; Ix+ 4y +H=0and 4x + 5y + E=0 are
(a) consistent with unique solution (b) inconsistent

{¢) consistent with infinitely many solutions {d) MNone of the above



10,

11.

1.

13.

14.

15.

16.

17.

18.

If the vectors a€+3}+3i and -;-r-ﬁ:i-l-aﬂ are perpendicular to each other then a is equal to:
(@) 3 (b) -6 fe) -3 (d) &
The shortest distance between the linssx=y+21=6z-6andx + | =2y=— 12715

| 3
@ 3 ) 2 © 1 @ 3

1 O 3
IfA=|2 1 1], thenthe valueof|ad) (adj A)|is
0 0 2

(@) 14 (b) 16 © 15 (d) 12

E |
Three persons F, () and R independently try to hit a target. If the probabilities of their hitting the target are 33 and

== R¥.

respectively, then the probabality that the target is hit
by P or Q) but not by R is :

21 9 15 39
B ® o © 5 @ o

2 143
d d
The order and degree of the differential equation ﬁ+(i] +x¥ = 5

(a) order=3, degree=2 (b} order=2, degree=3 (c) order=2, degree=2 {d) order=3,degree=3

IfG=i+j+k, Gh=1and Gxb=j—k, then j is

(@) i-j+k (b) 2j-ik ©) (dy i
Ifthe area ofa triangle ABC, wath vertices A( 1, 3), B{0, 0) and C(k, 0) 1s 3 sq. units, then the value ofk 15
(a) 2 (b) 3 © 4 id) 5

The maximum valeof P = x +3ysuchthat 2x+ y<20, x+2y <20 x20,y201s

(a) 10D by &b {c) 30 (d}y MNone

Ifthe LF. of the differential equation %443( =cosxis [ then A=

(a) 0 (b) 1 © 3 (d)y 3
The radius of a sphere initially at zero increases at the rate of 5 cmfSec. Then its volume afier | sec 1s increasing at the @iz of
(a) S0x= (b} 5m (c) 500x (d} Mone of these
.4 )
Im—;dxﬁ:quu]ln
l+x
() tan~'x}+C (b) %[tan"x3]:+c (c) -%itm-’xif+c (d) r-ll;ft.an"x:]"-l-{'

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct answer out
of the following choices.

(a)
ih)
)
i)

Both A and R are true and R is the correct explanation of A.
Both A and R are true but R is not the correct explanation of A.
A is true but R is false,

A is false bur R is true.



19.

20,

11.

Assertion: Lines 2= : = i = = and el =-r1=:—+] are perpendicular.
-2 3 l -3 = 2
Resson: Twolines - =¥ "M 270 g X~50 F7F =75 are perpendicular if /| [, + m m, +n n, =0
1 | my s iy Ay z

Anrﬁm:'l"l'hnralmnfs:in[m_l {q‘ihm"[*gﬂis I

Reason: tan—'{—x) =tan x and cos ' {-x)=cos'x.

SECTION-B
This section comprises of very short answer type-guestions (VS4) of 2 marks each.
! g 13n
Find the principal value of cos™ [Dﬂ!i ?J

22.
23.

4.

15,

26.

OR
Find the principal value of sin™" [sin ;;—:] :

Find points at which marginal cost ofx) = x? — 3x2 - 9x + Tis zero.

Ghow that cot x 15 a continuous function 1 its domam.

OR

sinx =cosx, 1if x 20

Examine the continuity of f, whcr:fis:l:ﬁn:dhyl'{x}-{ | . 0
=1, if x =

The coordinates of two points A and B are respectively (-2, 2, 3) and {13, -3, 13). A point P moves in the space such that
IPA =2PH, find the locus of P.

1f (3xB) +(a5)" =676 and [B|= 2, then find |3

SECTION-C
This section comprises of short answer type guestions {84) of 3 marks each.
|
Evaluate : d
e JEIJS{I—EI!:IEEE[I-'-!J] .
d* :
Ifxr=acos B8+ bsin B, y=asin & - b cos B, show that Fli[jr—-’-'%*,l’=u-

27T,

I8,

29,

3l.

A window i% in the form of rectangle surmounted by a semicircular opening. The total perimeter of the window is 10 m. Find
the dimension of the window to admit macimum sunlight through the whole opening.

Evaluate * Irm" xdx
OR

Ilng{il +Cosx)ax
o

An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The probability of an accident
mnvolving a scooter, a car and a truck are 0,01, 0.03 and 0.15, respectively. One of the insured persons meets with an accident.

What 15 the probability that he 15 a scooter driver?
OR

1 7 1
Events A and B are such that P(A) = E,F[E] =E and P (not A or not B) = e State whether A and B are independent.

Solve the following differential equation: ye™ dr = (xe™ + yidy.
OR
Solve the following differential equation: l[]+_1.=+.11_'p']n:&+{.t+13‘,| gy =0, where y=0whenx=1.



SECTION-D
This section comprises of long answer-type questions (LA) of § marks each.

-
= 3¥x =A. Then showthat fis bijective.

3l. LletA=R-{3}and B=R- {1}. Let: A — B defined as f{x)=

XN =

122
3. IfA= i ; T=ﬁndﬁ-1mdhmmmam?-4a-51-n
OR
2 B y W if
GiventhatA=|2 3 4|andB=|-4 2 =4 Find AB, use this to solve the following system of equations:
0 1 2 3 -1 5

x—y=3 Ix+3y+dz=1T, y+2z=17.
34. Find area of the region Ix,}r};11+f£4,1+}'22|-

35. Find the foot of the perpendicular drawn from the point 2i = j+ 5k to the line

© =(11i=2j-8k) . (101~ 4] -1 1&]  Also, find the length of the perpendicular.
OR
Find the length intercepted by a line with direction ratios 2, 7, -5 between the lines

1_5=F_?=1+2mﬂ1+3=}r_3=2_6
3 =1 I =3 2 4

SECTION-E

This section comprises of 3 case study/passage - based guestions of 4 marks each with two sub-parts. First two case study
gquestions have three sub-parts (i), (ii), (i) of marks 1, 1, 2 respectively. The third case study question has two sub-parts of
2 marks each.

36, Case - Study 1: Read the following passage and answer the questions given below.
Students of class-X11 are given a practical problem to convert into mathematical problem and then to find the solution.
Manufacturing problem : A manufacturing company makes two models A and B of a product. Each piece of model A requires
% labour hours for fabricating and | labour hour for finishing. Each piece of model B requires |2 labour hours for fabricating
and 3 labour hours for finishing. For fabricating and finishing, the maximum labour hours available are 1 80 and 30 respectively.
The company makes a profit of T8000 on each piece of model A and ¥12000 on each piece of mode! B.

DR DX DY R [ X

Let x be the number of pieces of model A and y be the piece of model B.

{i) Find the objective function.

{ii) What is the fabricating and finishing constraints?

{iii) How many pieces of model A and model B should be manufactured per week to realise maximum profit?
OR

What 15 the maximum profit per week?



37. Case - Study 2: Read the following passage and answer the questions given below.

38,

Deepa and Radhika playing ludo. Deepa 15 known to speak truth 3 out of 4 times and Radhika 15 known to speak truth 2 out
of 3 times, Both throws a die one by one and report the number occurs.

{ij When Deepa reports that it 15 a six, then find the probability of getting six and speak truth.
{ii) When Deepa reports that it 15 a six, then find the probality that it 15 actually a six.
{iii) When Radhika reports that it 18 even prime number, then find the probability of getting even prime number and speak
truth.
OR

‘When Radhika report that is a six, then find the probabilsty that it 15 actually a six.

Case - Study 3: Read the following passage and answer the questions given below.

Pollution in the Delhi city increases with the increase in number of vehicles. 1Tthe amount of pollution content in air in city
due to x vehicles is given by

P x)=0.003x — 0.006x + 100

(i} Findthe marginal increase in pollution content when 10 vehicles are increases.

(ii) Find the number of vehicles when pollution level 15 mmimum.



Solutions

SAMPLE PAPER-4

1. (c) Wehave AZ=4A i1} |

Mow, (I +AP-TA=DP+A3+ 347 + 341774 [ :| [D+l :|

=1+AZA+3A2+3A1-TA B J_ 3z a

=[+AA+3A+3A-TA {using (1)}

=1+AT-A=1+A-A fusing (i)} =2 -1-1+42=2{2-2
L (&) fl(n/2)7]= Iim l-sinl(x/D-h] _p lcofh 1 7 (&) Consider first two equuations:
] i qﬂ]ml[[rr.":-!} h] "f"“.'l-s:n h 2 Ix+dy=—4 and 3x+dy=-6

i I2)+h
fl(n/2)*)= im LSO _ o gl —csh)_ g Wehave A=[" “|==1=0
b0 [x-2{(=/2)+h}]° hsd 4n® 8
1 q I

Lp=T=o=p=T.9=4 4 3 2 -

3 () ¥isanon-zero, vector of magnitudea = |E|=a & oot

Mow, L § ispunitvectorif |AE|=1lor|A]||8]|=1 Sox==2andy=0

[:AE]l'= 2
|

d -
5 (& E[‘“" (

=E {mu_la—

6 (b)) Wehave cOSX ZSinx fhﬂ:ﬂﬂxﬂ-}

and sin x 2 cos x for 15151
4 2

.‘.jflsinxnmsxldx

Mow this solution satisfies all the equations, so the

A equations are consistent with unigue solution.
8 (c) Let X=ai+2)+3k and
¥ ?:—i+5]+ai
Naote: If X and ¥ are perpendicular to each other, then
-1 2 1 XY =0
U A -4 = —a+10+3a=0 = 2a+ 10=0Thus, a=-5.
- 42 =1
¥ 5 3 9 i Th:]]n:sur:i'r—‘z—
& & 1

4
-8 6 and x+1=1=i
4 3 12 &6 =1
e ] Here, aj==2j+k bj+6i+6j+k ar==i,
l4ax

b2 =12i+6j-k
| 1

Ian_lx:l- 0= -

l+x?  l+x? 2 . J K
bixb2=|6 6 1|=-12i+18j-36k

12 6 -f
ay —ay )by b2
Ehnrt:ﬂtdistanm:-t H }|

|E] ® E-E|

=i+ 2j k) (~12i +18] - 36k )

=IE{:|:E X — 5In I}d1+fg[sh1x—cu5 x jdx - ‘Jr{—lﬂl-l-“E]I +-f—3l5-1.|2

= L3 l+12+ 36+ 36l _ 84
=[sin x +cos x]# + [- cos x —sin x ]2 o

4

- =—=
:T- 1764 42
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10

11.

1.

13.

14.

15.
16.

17.

18.
19.

20.

=2

= = =2
[ I ¥ ]

|
& jAl=|2
0

= Jadj (adj A)|= | A= 4 AR [~ Heren=3]
=M= |h

(8) Required probability =P(P) P(Q ) P{ R )+ P{ P )P(Q)

P R)+P{P) Q)P R)

-EEE-EEE-EER)

3
A g EIE—l'||r+ P —[d—!'r]”3 f’ﬁ+ 1”;‘ = —ﬂ

which shows that degree of the differential equation 1s 3.
) GivenG=is+jsk,dh=1

only h =i satisfies that dbh=1

(a) Area of AABC =3 sq. units

1 3 1 I 31
= %1} 0 l|=%23=10 0 l=2%6
k 01 k01

= W0-0)-3(0-K)+1{0-0)=%&
= dk=th=k=%2

id)y The LF. of the differential equation

d
4Py =Qis e ™ HereP=Stherefore [F.= J5éx

Hence A =5,
{c) Let'r" be the radius and ¥ be the volume of the sphere.
Ciiven : Radius mcreases at the rate of Scmfsec,

dr

— = S5cm/sec
dt

dv 4 3]‘_1-:1: 3 2
—_——— — = 4mr=(5) = 20mr
= a0 ) = dnr(9)
Mow, after one second, r = 5

dv

Eaﬂnlm=mﬂ5f—=5mm
(b} Hint: Let tan-! x3=t
Wy I[L+mm,+nn,=6-6+2=220

o )

Mo, \-rn—:rn‘a'

1.,

3

23,

14,

= sin[—tan_l 3+]‘[—Eﬂ5_] %]

. I I . -
= 5|n[——+ n——]: sin=—= |
1 & 2
Hence, Assertion 15 correct but Eeason 15 incomect.
13

Let cos™! [EMT] =8 [1 Mark]
{:nrs[?_n +%] =cosh [~0= cos ' x< m]
I n
::-usE=mlell =-E=E [1 Mark]
OR
" Sn
Let B =55 ] o
51N [Elﬂ 3 ]
= sma=sm?=sin[zn-§] [1 Mark]

= sinE!=—5in;-5iﬂ[—J (~-sin{—@)=-%n@)

3
6= [1 Mark]
Dafferentiating wer.t x; c{(x)=3(x-3)(x+1)
[1 Mark]
o x)=0= 3 (x+3)(x+1)=0= x=-13 [YMark]
whenx=— |, y=12& whenx =3, y=-20
Hence the points (-1, -12), (3 - 20). [¥a Mark]
Letfix)=cotx x2nmne Z
Then fx)="—n [ Mark]
sinx

Since sin x and cos x are continuous functions, therefore

CO5 X

- L&, cot x will be a continuous function at all points
5In X

where sin x 2 0 e, at all points where x 2 nn, ne Z.-

[1 Mark]
Hence fix) 1.2, cot x 15 & confinuous funchon in its domain.
[ Mark]
OR
LHL = hm (sinx—cox) =_ | [1 Mark]
L
RHL = lim {ginx-cosx)=—1
x=pdl™
f{iy=-1 [1 Mark]

s LHL.=RHL =f(0)

Thus, fis continuous at x =10

Let Pix, y, z) be any point on the locus then 3 PA=2PB

= 9(PAF=4(PBY

= O[{x+2P+(y-2F +(z-3)]
=4[(x—13P+(y+3PF+({z-131]

= S{xd+yi 420+ 4060y + S0z-1235=0

= x4+ M- 12y + 10z-247=0

[ Mark]

[ Mark]



25.

26.

7.

Since, (2 E}I +{EE]2 =676

- = 2 - |= 2
— {|u|.|b|5inﬂﬁ} +-{|a|.||:|cusﬂl} =6ThH [1 Mark]
= i [ (sin* 8 +cos? 8) = 676
= i (27 =676 = [i =169
= [o|=12 [1 Mark]
Conswd : dx
g -Iln:ns{:--a}cm{x—.b:l
1 sin —b)
sinda —b}fmsl:x—a}me:{.t =h) 1M
1 sin{{x=b)={x-a)}
= i 1
sin{a—b}‘[ cos{x — g)cos(x = h) paM
v | z'm{r—&}cm{r—u}—mﬁfr—&}s.in{r—ﬂ}ﬁ
!iﬂl:'ﬂ—.b;IJ- cos(x —ajoos(x — &)
[*2 Mark]
l
-— —b)-tan(x -a)ldx
o] )z <))
1
= —] =b)| -1 -
sin[.:u-b}{ og|sec{x - b)|~log |sec(x-a)|} +c
[1 Mark]
We have
r=acos B+ b sn B . (]
y=asn @ -bcos 8 A1)

Squaring and adding (1) and (1), we pet
x*+ 3" = (acos B+ bsin 8)° + (g sin 8 - & sin 8)°

= g’ cos” 8 + & sin @7+ 2ab cos 8 sin 8 + o° sin” 8
+ b* cos® © - 2ab cos 8 sin @

= g° (cog” @ + sin” B) + b (sin” 8 + cos” 8)
= r+y=a+p (i) [1 Mark]
Differentiating both sides of (1i1) wert x, we get

21+1}£=D
dx
2 EE:—lT
dy_ x |
= 55‘; e (1) [ Mark]
Dafferentiating both sades of (1v) wert. x, we get
dy
dz.}=___ fxl_xxd_,_,
dx? ¥

=~ J"l aeee A¥) [1 Mark]
] 1
-},1 _IIH’J _I[_i]ﬂ, .
},3 ¥ [From (1v) and (v}]
z 2
=—I +'}r2 +I—+}'
¥ ¥y
AT #
== yZJrI JJZ-D [¥2 Mark]

Let 2x mand y m be dimensions of the window

77N

— Ty —

™
10'm 15 perimeter of window

10=2x=mx
10=2x+2y+mx= }I=T

Let A be area of the window through which light admit.

A=113r+;—:|11

Put the value of y, we have
flﬂ-.'-!; -:q::;]-+l

[¥s Mark]

A=2x mx

—_ A=]ﬂ1-211-%m1

da

:;,E=lll}-4x-m; [1 Mark]

10
Put A L= 10 dx =0 = x=
dx 44x

Nuw,d‘—l:‘=—4—1=—14+ﬂ
A 10 d*a 2
R —

! 4+m” gyt



29.

10
4z

20 10w

=

L e S T P

3 2 - 2 e
2x10 10
= and

2. Dimensions of window are an
d4m

[Ya Mark]

=, A 15 maximum when x =

d4m

20 - 10
d+m  4+=x
Let [ =J-IE.DE_II:I[I=I[HJ!-_].I}.I£&

515

{:ns. _r]L—J,
=—I§-m5_lx+;f1,'nd1cn: !,-Imit [¥2 Mark]

LE,

[1 Mark]

[ Mark]

Put x = cos 8, so that dx = — sin 6 dé [ Mark]
o _fﬂﬂﬁ Bf smﬂ“,l
1
1= o0
| _ sin 28
=—E-J[]+m529}urﬂ—'£[ﬂ+ > J+I’-"l ['4 Mark]
=--%{E|+EIEE"-|II|—EEIE'E 81+
|
=—E{r_‘uﬁ_lx+n|lli—rz}+f] [¥ Mark]
I{zxz_u_fq'j_:hr: [% Mark]
0OR
Letl=[ I:Jug{l-l-cm:.r]ir i)
Then, 1= I;lug[i-l-nus{x—x}]:ir
= f: log(l — cosx)dx Ain)
Adding (1) and (i1), we get
II:_{:]DE{!—mszx]il:= I_{:]ngsinxir
:bi:[JIugs:inx.-ir: Ij:fllugiinxir=ll]
!X
Now, |, = J logsin xdx ()
1]
nl2
I = j- Iungsm[i—x]it jl-ugl::usxdr
- [1v)
[¥a Mark]

Adding (m1) and (iv), we get

30,

‘-:.r:-_' f!{sinxm::}‘ﬁ -*I”-lu [Einll]dx
a, J’u log| ————— e ! gl —
mil b .
= [ logsin2xdx— [ log2dx [% Mark]
O L1}
/2

= I logsin2xdy —log 1[.1'];]”'1
[}

mi -
= [ logsin 2xdr - _log? 0

[\ Mark]
w2
Letl,= [ logsin2xdr;
o
Put 2x =, sothat 2dy = di

Whenx =0,7=0; when x=3, = m [14 Mark]

F de 1}
- Ilugsint— =—f|.ug5i.n.r.dl'
0 2 Ay

/2
2 I logsintdi =

n/l
j logsinxdx =

th-

From (v}, we get; [, =

I =1![—%]ug1] = _xlog?.

Let us define the events as

E, : insured person is a scooter driver
E, : insured person 15 a car driver

E, : insured person 15 a truck driver

A : insured person meets with an accident

To find P[ﬂ] )
A

By Baye's theorem, we have

12
P(E,}Pf Ei]

- S |

- A A A
FEEI.'I'P[E'I‘]+ P{Ez)- P(E;]+ P[E;}-P[E]

n
T log?
3 E

[14 Mark]

[44 Mark]

_{i)

[ Mark]
Here, total number of insured vehicles
=m+m+m—1zm&
2000 _ 4000 |
P(E i
Er)=r000 =5 T2 2000 "3
6000 |
and P(Es)=13000 = 2 [¥Mark}



Given, P[E"‘_I] = 0,01

F{iJ=ﬂ.03
E'l
A
Pl 2 | =015
{ E; ]
1

~x0.01
plBo %
R | 1 1
~ %001 |+] =x0.03 4| =x0.15
6 3 2

(% Mark]
18,
- 6 100
[L,.;_l]J,[lxi]J,{l,‘E]
6 100 3 100 2 100
I [T .
1,115 146445 5 [1 Mark]
& 2 &
0OR
- - I
P{Auﬂ]:l—P{AnE}:&I-]—P]{AﬂE]
I 3 1 T
— -Pf-'ll"lﬁ'}'i—E'I,P{ﬂ]'E.P(H}'E
[1 Mark]
B “]‘Hl'j"P' B - | Mark
= P(AnB)2P{A)xP(B) [1 Mark]
Henee A and B are not in dent events.
31. Consider equation y.e=¥ dx = (xe™ + y) dy
¥ 4w
£=“I—I4_'-‘ i) [% Mark]
dy  ye'?
dx dv
Lﬁx:]_:._l::a—='l-"+_‘}r— [!-"III:MET‘:]
P>
Substituting in (1), we get
‘+fﬂ=1}w +y _ve +1
}E“ E‘-'
- F£=w"+—| ve' #1-ve"
dy e" e*
[¥a Mark]
dv |
= y—=— ::.E"a'v=f‘z- [*a Mark]
dy £ ¥
Integrating both sides, we get
fou=f
¥

31

= &' =log| y|+c, ¢ is constant of integration

[ Mark]
= & ¥=log y+ cisthe required solution.  [% Mark]
OR
Consider equation,
{1+ y+xty) dr+(x+x7) dy=0
= {4yl +x)}dx=—(x+x¥) dy
» _fn_fr__=_1+1}-i_]+.r3}|__ 1 ¥
dx wl+x7) xlex’) x
ey R [ Mark]
de x x{i+:2}
= H:r:P[Ii:l.Q{IJ=‘-_l [¥a Mark]
X I{l+1‘2}
|
- {_Iﬁ: 'Ing:[
Integrating factor =2 * =g =x [V Mark]
Solution is, I'}'=I :._—I dx
x{1+11}
= .r._1.==-J- I dr = xy=—tan~lx+¢ -Ai)
1+ 17
[*2 Mark]
Giveny =0, whenx=|
= O=—tan 14+ = E=E [V Mark]
Substituting in (1), we get
.1}'=—1:un_l.r+~zri5m|:r:quirndmlu:im [t Mark]
One-one/Many-one : Let x;, x; = R - {3} are the elements
such that
fix;)="F(x;): then f{x }="f(x,)
o BT e [1 Mark]
11_3 12—3
= (%= 2Mx-3)=(x;—2)(x;-3)
= xxy—2x,-3x +b=x.x —Ix —3x,+6
p— —1!1—3113—17:'—312
= II“K]' i r[.I|}-r{II}=:FI| =Xy
= f1s one-one function [1 Mark]

Ontoflnto : Lety & R {1} { co-domam)
Then one element x & B — {3} in domain i5 such that

x=2
fx)j=y= :E =y = x-21=xy-3y

[ 3y =21
= I-L-h [1% Marks]

The pre-image of each element of co-domain R - {1}
exists in domain R- {3}.
= {15 onto

Hence fis bijective [1% Marks]



3

R
A=|2 | 2|=A|=-3+4+4=520
e | [1 Mark]
=  Alenss
Ap=-3 Ay=2 Ay =2
A|1=1 .Fl.31=—3 A33=1
Apy=2 Ay=2 Ayu=-3
-1 2 2
; 3 =3 2
adj A G o [t Mark]
A- mradiA =2 adiA
|A| 5 29
-3 2 32
at=gl2 2 2], [1 Mack]
2 I .3
1 2 2][4 0 0
sa-tal2 1 200 4 0Of , o
22 1] lo o 4
[1 Mark]
= SA-1-A=[A-4DA = A2_4A-51=0.
[ Mark]
OR
1 -1 02 2 4
AB=]2 3 4}l4 2 4
01 2§2 =15
6 0 0
=0 6 0O|=6a]
00 6
= alp=i=a-=lp A1)
6 &
Matrix form of given equations [1% Marks]
1 =1 0x] [3]
2 3 4fly|=(17
0 1 2fz] |7]
AX=D
X=A"D o [1% Marks]
2 3 473
-%-4 2 =417 [Fromi]
(2 -1 5] 7]
" 643429 121 [*] |2
- 24340 (=l g |72
®| 6-17435 | ®|24] =] L4
Lx=2y=-lz=4 [2 Marks]
Let x*+y" =4 i)

with centre (0, 0) and radiug 2 and line whose equation is

x+y=12

i)

35,

x|0]2
¥l|2]0
Rough sketch for the above region 15 given as

[2 Marks]
Om solving eqns (1) and (1i), we get
= x=0arl
Required area of region

7
= I[j'ﬂ.! from circle) — (ydx from line)]dx
a

=-2{|:m— i2 —x}]dx

[1 Mark]

[1 Mark]
2 2':
=[144—12+15in_|£] —[Ex_x_
2 ¥ o 2 |8
-{Esin"l-[p}_[4_i] e O
o 5] == n smi
T
=T [1 Mark]

Let L be the foot of the perpendicular drawn from
P{25—3+51‘:] on the line

— - - R & = &

r=11i-2j-8k + X [10i-4j-11k])

Let the position vector of L be

- :1i-zj-ai+1.[1n§-4j-1u‘c}

=(11+108)i+(-2-48)] +(-8-1I)k  [%Mark]



Then, p]. = Position vector of L — Position vector of P
—= . = .
= PL=[(11+100)i +(-2-41)j+(-$-110)k |

—[1§—i+5i.::| ['a Mark]

! " - "
P (2i - j+5k

HF 717

11i-2j-8k) +1f1]ﬁ'-ﬂ4j‘ —11K)

[ Mark]

= PL={0+108); 4 (~1-42)j+(~13-110)i
[% Mark]

-
Since PL 15 perpendicular tothe given line which 15 parallel
-¥ . - -
to b =10i-4j-11k [V Mark]
- - —+ —*
PLLb=>PL.b=0
= [(9+100)F +(=1-48)F +(-13-110)&]
(10f -4f-11k) =0

= 10(9+100)—4(—1-43)

=1[=13=11d)=0
= S0+100h+4=+160 414341210 =0
= BTa=-13T=d=-| [1 Mark]
Putting the value of A, we obtain the position vector of L
a5 1+2)+3k [¥s Mark]

Mow,

PL = (i+2]+ 3k (21 jo 5k) =i+ 3) -2k
% Mark]

:;lﬁ.‘:«.l'l+‘?+4 =-.,||'H

Henee, length of the perpendicular from P on the give line
E .Jﬁmms. [aMoark]
0OR

The peneral points on the given lines are respectively

Pi5+3t, T=t, =24t) and Q(=3=35 3+25 6+45).
[% Mark]

Diarection ratios of PO are

=t =8=3t 3+ 25=T4t, 644542 =t > L&,

CmBmlg=3t, =de 25t Beds=-t = [¥a Mark]

IfPC) 15 the desired line then direction ratios of PO) should

be proportional to< 2, 7, 5>, therefore,

—8-35-3t —4+354t Bads-t
2 1 =5
Taking first and second numbers, we get
=56=215=21t =84 45+ 2t = 25%+23==48 ...(1)

[ Mark]

[¥ Mark]
Taking second and third members, we get
20=10s=5t =564+ 285 Tt
= Ms-2t=-136 --- (1) [¥a Mark]
Sobving (1) and (1) for t and 5, we get
s=—] andt=-1. [¥2 Mark]
The coordinates of P and () are respectively
(343(=1), T=(=1), = 2=1}=(2, 8, =3) and

[V Mark]

(=3=3(=1), 3+ 2({=1), 6+ 4{=1))=0(0,1,2)  [“sMark]
. The required line intersects the given lines in the paints
(2, 8,-3)and (0, 1, 2) respectively.

[2 Mark]

Length of the line intercepted between the given lines

=|PQ|= q,l'm-zr’- +(1=-8)2 42+ 9! =78 [ Mark]

()  Z=8000x+ 12000y [1 Mark]
() Since, each prece ofmodel A requires 9 labour hours for
fabricating and each piece of model B requires 12 laboor
hours for fabricating. But for fabnicating avanlable hour
5 1 B0,
SO+ 12y< 180 [V Mark]
For finishing, each piece of model A requires | hour
and each piece of mode] requires 3 hours. But, maxi-
mum available hour for finishing 15 30.
sox+3y=30 [¥2 Mark]
(m) Thevalue of objective function £ at each corner point
of feasible reason 15

13‘}:?}
'-'\-._\_h‘.l_-\_‘1ll
v 3x+ 4y =60
Corner Point| = 8000x + 12000y
0, 0
AL20, 0y 160000
B{12,6) 162000
0, 100 120000

S0, Z 1 maximum corresponding to comer point Bix, v)
=B{12,6).

Hence, company should produce 12 meces of model
A and 6 pieces of moded B to realise maximum profit.
Since, Z 15 maximum at (12, 6). [ Mark]



3T. @

(@)

(in)

OR
S 212, 6)=8000= 12+ 12000 = 6

=1

Hence, maximum profit ¥ 1 63000,
I
P(getting 6) = 3
3
P({Deepa speak truth) = 3

1 3
P(getting 6 and speak truth) = E“E

—
M4 M

|

P[Even prime number (2)] = E

2
P(Radhika speak truth) =7

[2 Marks]

[1 Mark]

[ Mark]

[1 Mark]

38. @M

(ir)

P{Even prime number and speak truth)

B Eh:Mek]
0OR
5 1
& 4
P{a:f.u.mll}rﬁFlHEd_E“l
6 4 6 4
3
24 =_f:[
i+i g [2 Marks]
M M
P'ix)=0.006x — 0.006 [1 Mark]
P L0y =00006( 10 —0.006
=06 —0.006
=054 [1 Mark]
Pix)=0.006(x-1)
=006 (x—-1)=0
x=] [1 Mark]
PY{x)=0.006>0
- Pollutson s mmimum when x= 1. [ Mark]



