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.Section A
1.
(d)512
Explanation:
_ Since each element ay; can be filled in two ways (with either "2’ or "0"), total number of possible matrices is 8 x 8 x 8= 512
2.
{d) Null matrix
Explanation:
As we know that, A(adj A) = |A] L
But it is given that A is a singular matrix
Thus, {A] =0
Therefore, A(adj A) = 0 = 0, where 0 is the zero matrix.
Hence, if A is a singular matrix, then Aadj A) = 0.
3.
@q=0,s=-
Explanation:
We have
?t+e -1 z+3
A=18z+1 2+ 28~3|=pr +aP+ oS +at B rud rvx+w
z—3 22+4 2
= (2 + %) {(dx+ 2% - (65 + 423 - 3x2-12)} - (3% + 1) {(4x2 - 2%) - (3 + 3x2 + A+ 1)) + (k- B) {(2x* - 13- 650+ 3) - (B +
32+ 2+ 6)}
=px’ + @+ +axt + B3 +vx o+ w
= x” - X0+ 05 dxt 4 B3+ 342+ TEx 4 21 = p St S r et H O i Hvx W
p=-lgq=-Lr=0,8=-4,t-8u-34,v=75w=21
4.
2 Sw+4 1
(d) tan (5$+6 (5@+6)ﬁ
Explanation:
3o-44
-2tan (5] % (5==+ﬁ)"'
5.
() 90°
Explanation:

To find the angle with the z-axis, we use the relation:
cos® o + cos? B + cosy =1

where @ = 30° and 8 = 120° Calculating, we get:
cos? 30° = £, 0067 120° = 1

Thus,

2434 costy=1=coidy=0==s y=00F,

So, the angle with the z-axis is 90°.



10.

11.

12,

13.

3
E~p'anation:
3

{c) linear function
Explanation:
linear function

(b)-2
Explanatxon

Given 6= 2i + 47 — kandb= 3:—-2j+)«ksud:thata.Lb
6-B-A=0=-2-2=0

=H A= -2
{d)tan x
Explanation:
fanx
4
Explanation:
&§ & 11
Here, A= |4 5 13
75 5

Thus, number of elements more than 5, is 4.

{d) Optian (c)
Explanation:
If a LPP admits two optimal solutions it has an infinite solution.

D)

Cos@ =3/5

nsing =2
5

|@xb| = |a||b|sin6 =16

(O PX=-X

Explanagion:

GivenP'=2P +1

S (PY=QP+I) =2P + I =2P' +1
S P=2P+D+I=4P+2+1

S P=4P+3 =3P =3=P=-1
APX =X =-X

#2415



15.

i6.

17

18.

is

@3
Explanation:
Required probabimy EX XX T:E

@e'-ef=Z ¢
Explanation:

We have, == & &e""""+z:2 Y
= ef dy=(e"+x2)dx

= [eVdy= [ (e +'zz)da:
= e¥ =¥ + —’s-a- +c

=$ey~ex=—§3-+c

A

@ %

Explanation:
1

B

()15
Eﬁplanaﬁnn:

{x] is always continuous at non-integer value of x, Hence, f(x) = [x] will be continuous at x = 1.5.

{b) 10
Explanation:

Determinant of these point should be zero
-1 3 2

~4 2 ~2|=0
5 5 X
~1(2A + 10) ~ 3(—4A + 10) + 2(-20 - 10) = 0
10A = 10 +30 +60= 100
A=10

{d) A is false but R is trize,
Explanation:

Let f(x) = 2% - 24x

= (%) = 6x° - 24 = 6(x? - 4)

= 6(x +2) (x - 2)

For maxima or minima put £1(x) = 0,
=8+ D=0

=x=2 -2

We first consider the interval [1, 3].

So, we thE to evaluate the value of f at the critical pointx =2 € [1, 3] and at the end points of [1, 3}

Atx= }f(}) 2x13.24x 1=
Atx=212=2x2%-24x2=-32
Atx=3,f(=2%x 3. 24 x 3=-18

', The absolute maxirum value of (x) in the interval {1, 3)is -18 occurring atx = 3.

Hence, Assertion is false and Reason is true.



20,

21,

22,

23,

{8) Both A and R are true and R is the correct explanation of A,
Explanation:

For one to one function, if f(x) = )

thenx =y

Sitaef a1l

#=a

here, every element in the range maps to only one element in domain.
». (%) is strictly monoatomic function and one to one function.

. Section B
We know that the range of principal value of cosec™? is [, 3} -10
Let casec™? (-1) = 8, Then we have, coser 8= .1
cosec @ = -1 = .cogec % =cosec (3
S S
~I=Fe[F 5 -m
Hence, the principal value of coséc™! (. 1) is equal to T

OR

Principal value branch of sec’ x is [0, Zju (%,7] andits graph is shown below.

e
- H
PRV
-y
Vo 8TE
L] .
' -
ot oy - et et i i y L . -
R S P -3 A F % %

~$
It is given that f{x) = Jx + 2-1
Now, we can see that |x + 22 0foreveryx R
= Hz)=|2+2-1> -1 forevery x € R
Clearly, the minimum value of f is attained when [x + 2| = 0
ie x+2=0
= x=.2
Then, Minimum value of f = (CD=F2+2]-I=.1
Therefore, function f does not have a maximum value.
Here
fx) = sinx +sinx cos x
= f(z) = cosz + sinz(—sinz) + coszcosz
= f'(@) = cosx — sin?z + cos?
= f'(2) = cosz + cos? 2 ~ 1 + cos? g
= F(%)=2cos* & + cosz — 1
= F'(z)=2cos’ 2 + 2cosz — cosz ~ 1
=>{'(X) = 2 cos x(cos x + 1) - leosx + 1)
= f'(2) = (2cosz — 1cose + 1)
for f(x) to be increasing, we must have
filz)>0
= (20082 — 1)(cosz + 1) > 0
This is only possible when
(2cosz ~ 1) > 0and (cosz+1)>0
= co8z > 4 and coszr > —1
ST E (0, -}) andz € (0,%)
So,x € (0, -g-)

P s



24,

25,

f(x) is increasing on (0, )
For £(x) to be decreasing we, must have
= (20082 ~ 1)(conz + 1)<0
This is only possible when
(Qeasx- 1)< Oand(cos x + >0
=>(2e08% - 1) < 0 and (cosx+1)>0
= 0082 < } and coaz > —1
»2€(55) mize (0,2
=~ fl@) is decreasing on (13'-, -;~)
OR
Let one of the numbers be x, Then the other number is {15~ x).
Let S(x) denote the sum of the squares of these numbers, Then
S =5+ (15~ x0)? = 242 3 + 225
. S'e) =4z 30
SMz) =4
Now §'(x) = 0, gives, x = 3‘2-5-;
wf18Y _ ,
Atsos"(#) =450,

when the numbers are -1% and 15 «-15-

Letlwe f¥ 2 . IR i
'[;). (a’eeu’z-}»b’ain’z?dz (}

Then, I = [ (e

(02 cos(xzy12 mﬁ(f-'a)]

= fFo frw) i
orImJ;’ (azmazwﬁn%)dz,.. .......... (ii)

Adding (i) and (if), we get

4= [T {e4r-3) dz =x f (ot ::m [dividing num. and dentm. by cos?x}

(a’ con? 447 sin?z)
=2m f° (azgm) ;wheretan x =1
oy~ 2 (B
=Sl e) - (0] =B (5 - 0)= (F x 5) = 2

IR £ I ) P S )
w > d (o2 coe? 2% s ) o

=2 poo

=
Given, f(x) = og, x
domain of f(x) is x > 0
F'® = Lin(a)
= fora> 1, In(a) > 0,
hence £°(x) > 0 which means strictly increasing,
=for0<a<1,In(a)<Q,
Therefore,f’(x) < 0 which means strictly decreasing.

Section C
{4 1) (2 12) ~1 (42%+10)
(@ +8)regy — * (2248) (e +-4)

4x?+10=(Ax + BY(x? + 4) + (Cx + D)2 + 3)
= 4x2+ 10 = Ax® + 4Ax + By? +4B +Cx3+3Cx + Dx? + 3D
= 4x2 + 10 = (A+C)3 + (B +D)x? + (dA + 3C)x + (4B + 3Dy

Equating the coefficients of %3, %%, x and constant term, we get,
A+C=0

#6]is



B+D=4

4A+3C=0

4B+3D=10

On solving these equations, we get,
A=0,B=-2,C=0andp=¢

Therefore, .
(¢=’+10} 2 §
ey = Tyt g

(#*+1)@?+3) -2

E243)(224re) == {*+8) (z3+4))
(=41} (% +2)
f (z’+3)(z’+4) )iy = f { a’+s) (:’+4) }dz

={1+

22 {yRF (z3+2’}
= -3 1 B |
m¢+2(%m Vs)—ﬁ(-z-tan §)+C‘
= Bgan~1 .2 -1 2
z+ v,gtan A 3tap +C
27. A white ball can he drawn in two mutoally exclusive ways:

L By transferring a black ball from bag A 10 bag B, then drawing a white ball
ii. By transferring a white ball from bag A to bag B, then drawing a white balj
Cousider the following events:

Eq = A black ball is tiansferred from bag A to bag B
E; = A white ball is transferred from bag A to bag B
A = A white ball is drawn

Therefore we hav e,

PE)= £

PE)= &

Now,

)i

Using the law of total probability, we get

Reqtm'ed pmbablhty P(A) = PENR(A) + PEN(A) r

T X5 +

&= 7 }_

e
_Bis®
T R T

28. Let the given integral be,

8

jE,."TiSin:c cosz|dz
=427 ‘smz-ﬁ—-cosamldm

__\/‘j;) [sinzcos § — cosasin X Tldz

et
B P

wia

o |sinz — cosz|dr = ffn — §in 2—~)dz+ff, sln( »-‘—)da:
e ) e )

= VB[oos®) —cox(3)] v rn(5) - o]

=VE(1- % - 4+1)

H#fs~



29

=vi(2-3)
=2v/2-2
=2(vZ~1)

We can write Sin 2x = 2sinx.cosx

J &1 X st 2y gy = 2 fe™" % sinx cos xdx
LetSinx =t

Cos xdx = dt

2 f 0% sin x cog xdx = 2 Settde

Using BY PARTS METHOD.

& -
2fet-tdt=2[t ferdt~ [ (& je*dt) at]
=2[t-e* ~ [1 etd] '
=2[t-e*~e]+c
=2t~ 1) +e¢
Replacing t with sin x
= 26" (giny . 1) + ¢

. The given differentia} equation fs,
% wy-z)
Tt e
g _ 721
x 2;+l)

W ey
= z=f(%)
= the given differential equation is a homogenous equation.
The solution of the given differential equation is;

Puty=vyx -

dy dv
=>&-~..v+x-d-;

O s D (zwx
YTe = ey = (E

Integrating both the sides we get:

%f(dv-é- (%)dv)m-«f%—;—c
=>V+~I-n-£ﬁ =-Injx|+ ¢

Resubstituting the value of ¥ = VX, we get,
4

=>{~+ ﬂgt = -Tojx] + ¢

y=1lwhenx=1

1+0=.04+¢

we=]

= L+ 3 loghy|=1

The given differential equation is,
v- z% =12 (1 + z’%)
$y-2= 2&% + z%
=2y¥-2=x02x+1) %

=@ -Dde=x(2x+1)dy

OR

OR

¥



de = -L.g,

T = i
>l st =17
I (3 57)de = gy
=#IongI«lcg12x+1]=log1y—2f+logc
%logif;-ﬂ =logly- 2 +logC
#Iog%’-’ﬁ}dug[y-ﬂ—'«logc
-‘-‘-‘)103"‘5;?"{3 x ":}'i'if =lgg C
=

G = C -0

It is given that ¥{1)=1liey=1whenx=L Putting x = 1 and ¥ =1in (i), we get
Fil=cso=t
Putting C = 31- in (i), we get

P f =1
Qz+Dl-2) ~ 3
> G = *3
=>y-«2=:£:~2~§$—1- =Sy=2% 5'}%
But, =2+ 32 is not satisfied by y=1
Hence, gy =9 — 5;37‘;-; » where 2 3¢ ——'21- is the required solution,
30. The given LPP can be re-written as;
Maximize or Minimize Z = 3x + Sy
Subject to
3x -4y > 12
2X-y>.2
2X+3y > 12
!
y22
20
Converting the inequations into equations, we obtain the following equations 3x - 4 =-12,2%-y=-2,2x+3y =12, x = 4y=2
and x = g,
These lines are drawn op suitable scale, The shaded region PyP,P3P,P: shown in Figure represents the feasible region of the
given LPP,

*
i ?
The values of the abjective function at these points are given in the following table:
Point (x, Y Values of the ijec.tvive“ function Z = 3x + 5y
P32 Z=3x3+5x2=19
P4, 2) 2=3X4+2x5=22
P54, 6) | Z=3%x4+5x6=42
Pd, 2 ’ Z=3x $+5x 8100

#8)s”
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Corner Point . Value of Z

A(12,0) ' 3(12) + 2(0) = 36

B2 " Wra=1e

L, 5 " (1) + 2(5) = 13 (smallest) .
DO, 10) 30 +2010)=20

Let us graph 3x + 2y < 13, We see that the open half plane determined by 3% + 2y < 13 and R do not have a common point, So, the
smallest value 13 is the minimum value of 2,

- Given function s
[zl +38, =z<-3 ~&+3,z< -3
f0=¢ -2, -3<zeg= ~22,-3<x <3
Ba 4+ 2, z>3 62 +2,2>3
First, we verify continuity at x = -3 and then at x = 3
Countinuity at x = -3
LHL= Bm f2)= Hm ~2 4 3
s flz) . (_8}1 )
= LHL= ;g%[-—(w.‘! - h)+ 8}
= }{1_%(3 +h+ 3)
=3+3=6
dRHL = i = Hlm {-2
an x—\\l?g)* f(x) z—+(-3)+( =)

= RHAL= lim[—2(-3 4 k)]
b .
= Hm(6 — 2h)
Py
=» RHL = 6
Also, £(-3) = value of f(x) atx = - 3
=fu3} + 3
=3+3=6
"’ LHL =RHL = (.3)
~f(x) is continuous at x = - 350, X =~ 3is the point of continuity.
Continuity arx =3
LHL = Bm f(z)= lim [ {(2)]
38~ 233"
= LHL= 1im[-~2(3 ~ k)]
A3
= ’I;i:%(-G + 2h)
=>LHL =.§ v
and RHL = lim f(z) = Lim (8 + 2)
zpg+ =43+

= REL=}m(6(3 + &) + 2]

#s



=> RHL = 20

. LHL s RHL

. fis discontinuous at x = 3 Now, as f (x) is a polynomial function for x < -3, -3< x < 3 and x > 3 so it is continuous in these
intervals. :

Hence, only x = 3 is the point of discontinuity of £(x).

Section D
'«‘Y\\
V',w""f'ib'::\
32, :r LR
" I R M - Saretey A
i L4 ;3 ' {\
\‘N‘.f,.,ww/ ‘i
%
2+yt=4.0)
X+y=2.42)

From(2),y=2-x
Put this value of y in (1), we get,
x2+(2-xP=4
= 2%% - 4x = 0
= 2%(x-2)=0 _ .
= x={,2
Whenx=0,y=2.0=2
Whenx=2,y=2-2=0
. points of intersection are (0, 2) and (2, 0)
Required area = avea of quadrant in: first quadrant - area of triangle.
= f3 \/4 zidz — [3(2 - ¢)de
=IO e [} 2~ 2o
2

= [V =+ Santg] - o - £
=[2v/A=2+ -—sin“11] [o+ sin30] - [(4-£) - (0~ 0)]
={0+4x ) -(0+2x0)~2+0=r~2

33A=R-{3;B=R- (1}
£:A ~ B is defined as f(z) = (-‘:-3) .

z-3
Letx, ¥ € A such that £(x) = f(y).
z2-2 9*2
=3 y~3

= E-JF-H=(F-x-3)
=Xy -3x-2y+68=xy-3y-2x+6
=3 -3% - 2y = -3y - 2x

= 3x-2x =3y - %y

==Y

Therefore, f is one-one.
Lety€B=R- {1}

Then, y # 1.

The function £'is onte if there exists x € A such that fx)=v
Now, fx)=y

= 2

S X-2=xy-3y

= x(1 - y) ~3y+2
:}z“meA ly#1]

Thus, for any v € B, there exists -?_—? € A such that

#io)iS”



2

2-3y (2_—_! )— 2-3y-242y
e 1 324
f( ) s (Lx_a')—s :...3”..3.‘—3”
~¥

1~y

. fis onto.
Hence, function f is one-one and onto.

34,

= ol
-1

We observe the following properties of f. |
Injectivity: Let x, y € Ry such that f(x) = Ky). Then,

@) =f)=>2=ixz=y

S0, £ : Ry~ Ry is one-one,

Surjectivity: Let y be an arbitrary

- 1. 1
Ha)=y= i=y=a=1

Cleatly, 2 = % € Ry (domain) forally € Ry (co-domain).
Thus, for eachy & Ry (co-domain) there exits 2 = % € Ry (domai

So, f: Ry —+ R is onto.

Hence, f: Ry — Ry is one-one anto.

This is also evident from the graph of

3

-y

=y

Let us now consider £ : N —s Ry givenby f(z) = i

Forany x, y € N, we find that

=)= t=lagay

So, £: N ~» Ry is one-one.

We find that %, % etc. in co-domain Ry do not have their pre-ima

Thus, £: N ~+Rg is one-one but not onto,

|4] =9
3 4 —26
adjA = [3 1 -11
3 -4 17
3 4 -2
At=1/9]3 1 _qq
- -3 -4 17

X=A'B=-1/9 [—18

X=3,y=2, z= -1

=27

‘9

I

3
2

1

|

element of Ry (co-domain) such that f(x) =y. Then,

f(x) as shown in fig.

|

n) such that f(z) = % =g

ge in domain N. So, f: N ~3Ry is not onto,

#ils



35, Let
‘2: lﬁ-&rm}'-&-mi
= bt +myj + mak
=lgf 4 mSj + ngk
=+l B+ (my +mg + mg)F o+ (my + g+ )k
- -y — -y e 4
Also, let &, 8 and +y are the anglesbetween @ and d , b and d y€and d
o8 =lilly + U3+ Ig) + my(my +mg + 13} + na(ny + ng -+ ng)
=8+l + il +m} + mima + myms + 7 + nyng + nyng
= (7 +md +0d) + (Ul + byly + Ty + Mymy + Byny +nyny)
=1+0=1 '
[’~"§ + mf + n? = 1 and lll-zmIllzsrmlln‘&s"‘li%)”lLﬂﬁ!nlina}
Similarly, cos 8 = ly(ly -+ & -+ Ig) + ma(ma + ma + ms) + ny(ng + ny + ng)
=1+0=1and cosy=1+0=0 :
= cosa =cos f = cosy
o ey
So, the line whose direction cosines are proportionalfo Iy + I, + 1y, m 1+ + m3, 0 + ny + ny make equal to angles with the

alolel

three mutually perpendicular lines whose direction cosines are I;, my, ny, b, m;, 1y and I3, my, ng respectively.
OR

Equation of line in vector form

LineI: ¥ = (§ =7+ 0k) + A(23 + 05+ k)

Line IL: F= (2f ~ [} + (i + § ~ )

ol



!bezf
(04 al) ={25-3) - (t-«,7+0k)
(M‘G})“8+03+0k
1 5 k ]

ng(ﬂ 1)i-{-2 Dj +(@2-0)k
X

ahxm Vi
(@ - alxblxbzn l(i+03+0k)(—=+33+2k)l
= |(ag ~ ax)(bel’z)I

Substituting these values in the expression,
d= {(arn:){h xbp)|

blxbz!
d= T3 units
Shertest distance d batween the lines is not 0. Hence the given lines are not intersecting,
Section E
i. Let E denote the event that the student has failed in Economics and M denote the event that the student has failed in
Matherpatics,
. =40 = .___ _— ...... = _._. - i
S P(E) = o = P(M) = oy ard PENM) = s

The probability that the selected student has failed in Econom.xcs‘if it is known that he has failed in Mathematics.

Required probability = P( Fl')
1

i
X
X
slg
it
8[»!,»!
i
e frot
X
<[
it
3 fon

il

Fod
3
2z )
2
B
g
o
=y
&
o
&
B
3
?
-
jocad
%

1
_ Fonz =11
ToAm T 1T%
2.
iil. L'et E denote the event that the student has failed in Economics and M denote the event that the student has failed in
Mathematics,

WPE)=E<=L pvy- B8 = andPENM) = &=

The probablhty that the selected student has passed in Mathematms if it is known that he has fajled in Economics

Required probability = P(MYE)
= P(M' JE) = Pl ng}

TRE
= JXE)-PENM) =
P(E')

(.
p—

£

i
u[u,

faxled in Economics and M denote the event th

#13is”
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38.

= P(M'/B)= i
OR

.’_P(E)m%a%,?(M}:%m% mdP{EﬁM}:%:%

The probability that the selected student has Passed in Economics if it is known that he has failed in Mathematics

Required probability = by
= P(B/M)= 2E0lg

= B{M~Pan

= %%ﬂ ‘

=S PE/M) < 2
»

fos

A S
i. Total displacement = ldy] -+ |dy] + Ids)
;E: | =61 &

=BT

Total displacement = 10 + 5+13.89
=28.89
Ré 28 km

5 = me  Lotal dist
- Spend= = e e

iiL. Displacement form village to 200 = dp +d,

=10+5
=15km
OR

Displacement from temple to majl = dy +ds

=5+ 13.89
= 18.89
19 km

oo

Lfx}=-02x+m
At Critical point
0=02x6+m
m= 1.2

W) = -0.1x% + 1.2 + 98,6

et

X)) =-0.1%% + mx + 98.6, being a polynomial function,

is differentiable everywhere, hence, differentiable in (0, i2. -

f)=-02x+12=-02 .5

In the Interval f'(x) éonclusian
©.6) +Ve Fis strictly increasing in [0, 6]
[ 6,12 | Ve f is stricdy decreasing in [6, 12} ‘ »

el



OR

f(x) =-0.1x% + 1.2x + 98.5,

£(x) = -0.2x + 1.2, (6) = 0,

') =02

f76) =02 <@

Henice, by second derivative test 6 is a point of loca] ma}.dmum. The local maximum value = f(8)=-01x6°+12x6+986=
1022

We have 1(0) = 98.6, f(6) =102.2, f(12) = 98.6

6 is the point of absolute maximum and the absolute maximum value of the function = 102.2,

0and 12 both are the points of absolute minimum and the absolute minimum valye of the function = 98,6,

R






