Practice Questions - Marking Scheme
Session 2022-23
Class XII
Mathematics (Code — 041)

SECTION A - Multiple Choice Questions - 1 Mark each

Q.No. Answer/Solution Marks
Q.1 [C.sec'x 1
Q.2 |B.P and Q must be square matrices of the same order. 1
Q.3 [D.all-i),ii) and iii) 1
Q4 |A -48 1
Q5 |c.- 1
Q.6 |B. o ¢ "hwhere Bis a constant. 1
Q7 |D.4 1
Q.8 |[C.9sq units 1
Q.9 2\3 1

(54 -

B. \dx dx
Q10 ic-0 op 1
Q.11 |(A. onlyii) 1
Q12 | 94,384,172 1
c 2itzitak
Q.13 |b.0 1
Q.14 |B.60° 1
Q.15 |D.8 1
Q.16 (B. It has a unique solution. 1
Q.17 |D.0.08 1
Q.18 |A. Minimise: @ U 1
Q.19 |C.(A)is true buf(R) is false. 1
Q.20 |[C.(A)is true but (R) is false. 1
SECTION B - VSA questions of 2 marks each
Q.21 | solves the RHS to obtair as follows: 0.5
-1 -1/ 2
1) — —

cos (—1)-—cosec < «f?)

= T

= TT — 3

A

-3

1

Equates the LHS to obtaxr ;=as follows:




Findso @& - as - as follows:

tan' (1) =tan”" (-¥3)=-

X

OR

) Finds the domain as Hh+ ©  -FHb as follows:

5x—3<-1or5x-321

4

x < >
il = Ol'x_5

(1[N

(7]

i) Finds the range as ¢cho* ¢ as follows:

{1
050031(2\__1>3n

3(0)-2 <3 cos”(55) -2 <3(m)-2

0.5

Q.22

Writes the expression for C as! l aB

Finds A' as:

N

o 0 O
W N B
- N ©

0.5

0.5




Finds C as:

1
6 8 5 6 4 9
C=2|423|~-]827
9 7 1 5 3 1
0 2 -2
= |2 0 -2
2 2 0
Q.23 |Differentiatesy with respect tox using chain rule as: 1
Qw Q . Q .
—., T W —. ()
Qw Qw
Simplifies the above differential as:
1
26 Q D Qi Qowo @i ¢
. T () i Quwo e w
Qw ®
Q.24 |Substitutes V= k(g +7) in p.vy =¢.7 to get 0.5
Pg+pr=qq+qr
Dg+pr=1+47
Rearranges the terms of the above equation as: 0.5
1-pg+qr-pr=0
Simplifies the above equation as: 1
= plp—-9)-rp—9q)=0
= (p—q)«(p-0)=0
OR
Uses the crosproduct of vectors and writes: 0.5
Area of QRST =|RQ RS = [a x
Uses the crosproduct of vectors and writes: 05

Area of QRTP = |RQ x RT|




Simplifies RHS of the above equation as:

Substitutes value® = (-2), 0 =5 anda = (-3) in the equations from ste
3 to get coordinates of B agl( 15,-12).

1
=|RQ x (RQ +QT)|
=[a x (a +b)|
=|@xa)+@xb)
=[0+axb|=|axb|
Concludes that tharea of parallelogram QRST is equal to the area of
parallelogram QRTP.
Q.25 |i) Expands the vector form to get the following: 0.5
X1+ 3] + 2k = (e, + )i+ (v, + 20,07+ (2, + 32k
Eliminatesh by equating the |ike coef 0.5
X, yandz axes to get the cartesian equation as follows:
,\‘—X1 - )"_)71 o Z'_Z1
X o 35
i) Assumes the coordinates of B ashU AJ and compares the cartesic
form of the equation from step 2 Withe regular form of the cartesian 0.5
equation to find
®W CwW,w owanda T
0.5




SECTION C - Short Answer Questions of 3 Marks each

Q.26 |Finds— as: 1

ﬂ - esin_19x 1

do {1 _ &

Finds— as: 1

ﬂ - e—oos_1ex 1

< i-¢

Uses parametric differentiation and finds as: 05

ﬂ _ e’=‘="_19 _ esin_19+cos_18 _ e—'zL

‘Iv = e—cus_1e = =

Concludes that the given statement is tru@as aconstant. 0.5

OR

Rewrites the given equation by taking logarithm on both sides as: 1

Tl T1Tuw 1T 1T 11 11w

Differentiates the above equation as: 1

a €

96 faw a4 ¢ Paow Paw

() () () ()

Rearranges the above equation to get: 05

e, . a .,

—Qw —Qw

() W

Finds— to be—8 0.5
Q.27 |Interprets the question statement and writes it as: 0.5

; d a4 133,32
(3x—1)](x)=ﬁ(3,x -3% tox C)
1

Finds the derivative in the above step as:

0B pMAI pQ po oD




Factorises the above cubic polynomial as:
od pAD od p tTw 0P

andet ertmvea kosf(®) as T® 08

Substitutesc = 6 inf(x) and evaluate6) as 126. 0.5
Q.28 |Rewrites the integralsing the identity coség = 1 + cotx as: 0.5
[cot’x (1 + cot’x)’ cosec’s dx
Substitutes cat = u and hence coséx dx = - duin the above step and 05
rewrites the integral as: '
— [ (1 +4°) du
Integrates the above expression as: 0.5
3 7 5
I T
[3 775 ]
: . . . 0.5
Substitutes cat in place ofu in the above expression get:
_| cot’x , cot’x . 2cot’x
3 7 5
Substitutes the limits in the above expression te-get 1
Q.29 |[Rearranges the given differential equation as: 0.5
e
dy y g =
—_ 4 —
dc  1-xX J1-=¥
Finds the integrating factor as follows as the equation obtained in the above stepi§ 0.5

form — U0 @ 1 @8

Integrating factor = ¢! P9 &

J-—— dx
i = - 6)sin_1x




Finds the solution as:

| P(x) dx
=]

ye

Q(x) e! PO 1 4 G

I
—sin x e

—sin x
x € dx+ C

= vesin_1x _ J' e
1 =2
. —1
= yesm Y =sinx+ C
Where C is the constant of integration.

Substitutex =y = 0 in the above equation and finds the value of C as 0.

Writes the particulasolution as:

=
yeo" ¥ = sinT'x

OR

Rearranges the given equation in terms-afs:

dy b y 72
A A

dx X X

dy _Y,) [¥_
:dx_ * 2 1

X X X

ConsiderdJ O @nd finds— in terms ofv as:

Qw 5 Q’Q(b
Qw Qw

Equates the RHS obtained in steps 1 and 2 to get:

xﬂ =y’ —1

dx

Rearranges the terms using tfagiable separable method as:

dv_ _dv

viol ¥

Integrates on both sides to find the general solution as:
OARN 11 #

or

OAA 1 19 #, where Cisthe constant of integration.

15

0.5

0.5

0.5

0.5

0.5




Q.30

Takes the number of hens and cows t@hadUrespectively and
formulates the linear programming problem as follows:

Maximise: p@ 1 10

subject to constraints,
CW xXW ownm
g U po
g pm

g 1

U n

Graphs the constraints and marks the feasible region as:

N y N

Sy =900

v

15

15




Q.31

second and third draws respectively, and writes:

00 0 Qi QRO GREDQIAT O U pit

Finds the probability that the second marble taken out is green provid
first is also green as:

0G0 00 QRO GREDi Q6 B o pic

Findsthe probability that the third marble taken out is green provided 1
two are also green as:

0 'QO0 0 Ql Q@& SO '@ OO DBC

Finds theprobability that all three marbles taken out are green in colou

0O 0GB 0O

v v 9
pt po pg
p T
wo

OR

Assumes the number of students as a random variable X and writes tl
can take values of 0, 1 and 2.

FindsO 8 T as:

P(nonstudent and nestudent)

PTT
pPY pX
W T
(ol 190

FindsO 8 p as:
P(student and nestudent) oiP(nonstudent and student)

Yy pmopm Y

PW PX PU PX

Takes E, F and G to be the events of taking out green marbles in the

0.5

0.5

0.5

15

0.5

15




pom

(o2 190

FindsO 8 ¢ as: 0.5
P(student and student)

v X

PY pX

L@

OCTo

Writes the required probability distribution as: 05
X 0 1 2
P(X) o pPom Ve
(o2 190 oo (o2 1 ()
SECTION D - Long answer type questions (LA) of 5 marks each
Q.32 |Assumes the number of litres of orange juice, beetroot juice and kiwi | 0.5
asx, yandz, respectively to frame equations as follows:
500x + 20y + 80z = 1860
2X+5y+ 3z2=22
100x + 120/ + 20 = 760
Writes the above system of equations in the matrix form using AX = B 0.5
500 20 800 X 1860
2 5 3 yle| 2
100 120 200 z 760

Finds | A| andhénteOnwitdsGhatA is®amgular and has a 0.5
unique solution.
Findsadj A as 1

640 92000 -3940
-100 20000 100
—-260 -58000 2460




Finds A’ using |A| andhdj A as 1
= 1 ¥
el ¢
A Al adjA
3 32 4600 -197
5500 | -~ 5 1000 5
-13 -2900 123
Writes that X = A'B and finds X as 1
2
3
1
Concludes that 2 litres of orange juice, 3 litres of beetroot juice and 1 0.5
of kiwi juice should ganto the mixture.
Q.3 |Writes the endpoints of the ellipas  «fit hofith iy AT Ah ¢ 1
respectively.
Expressey in terms ofx as:
y= i% 9*—x°
Sets up the equation for the aredhaf shaded region as: 1
0 9
Shaded Area = f—g—\) 9° — x° dx|+ Area of 2 triangles + f% 9 — 2 dy
-9 0
9
= 2[%\/ 9° — x* dx + Area of 2 triangles
0
Evaluates the®ipart of the above equation as: 1

9
2_[%\192—,\'2 dx
0
6 81 s
=2 Xg[% V81 —x* + Esin"%:lo




Applies the upper and the lower limit and finds the value of the integral

= "g{[% 81-81+ 8—215in'1%:| —[% J81-0+ %sin“%]}

X%X%:Z?n

oo

=2 X
Evaluates the" part of the equation from step 2 as:
Areaof2triangles ¢ - w ¢ Vv WOMI EOCO

Adds the area obtained in step 3 and 4 to find the area of the shaded re
termsoft as:

¢ LvTIORT H@X ¢ OI BOO

0.5

0.5

Q.34

Compares r, = a, + Aby and r, = a, + ub, with the given equations to get

A A

- A A A > AN - A A A -5 A A A
a,=i—2j+2k a,=2i—2j+3k b,=i+2j—3kand b,=—i + + 2k.

Notes that théines are skewed and writes the formula to find the shortest
distance between the linad) @s follows:

(by % by) . (@y— ay)

d=

|5, % by|
7

1 2 -
-1 1

Finds |5, % by =49+ 1+9 =59, and (a,— a,) =i + k.

e e

FlndS ([)1 X [)2) . (az'—' 01) as 7 + 3 e 10

Solves (l-): X l-);) as

N

Substitutes values from above steps to find distanae:amits.

OR

x-4 _y-2 _ z-1

T =73 =~z -\

Writes that

Assumes PX Y, 3 to be the point of intersection of the two lines. Finds
@ 1 thy o} cATW ¢l »p

Takes Tara's -2 plpta find theairectiangatiob ¢f IR as
¢cho. 1 Al A_8

15

0.5

0.5

0.5




Notes that the dot product of the directionasf the given line and TP
will be 0, since they are perpendicular, and cos 90° = 0.

15

Writesthatp _ ¢ oo_ T G C_ 8
Solves the above equation to find p 38
Substitutes the value &f t o@ f ol d X AT B ¢8 0.5
Findsthe lengthof TPa¢ 83 uni ts, using the 1
d= j\—\ —1.)2+(22—z1)2

Q.35 |Rewrites the given integral as: 0.5
.’.x“xssin(Z,\A) dx
Substitutes¢* = u and hencew Q@ -duin the above integral to get: 1
%J.u sin(2u) du
Uses integration by parts to integrate the above expression as: 1
-;1- [u [ sin(2u) du — [(Jsin(2u)du) du]
Integrates the above expression to get: 2
—% u cos(2u) + ﬁ sin (2u) + C
Substitutes¢* in place ofu in the above expression to get: 0.5
_%x“cos(zx ) + ﬁs,m (2x) + C

OR
Expands the denominator using the ident (%) as: 05
1 &

.f 2-x)(F+2c+4) P
Rewrites the integral as a sum of two integrals using partial fractions ¢ 1

x+4
12f(2_r @+ 12J.\+2\+4




Solves the first integral as:

0.5

1
—75log |2 - x|
Rewrites the second integral as: 1
d[—&x*2 g A [ 1
24 ) +2¢+4 7 f(_\-+ 1) + (¥ 3)°
Solves the above integral as: 15
1 2y o0 1 tan—1 (.\- +1
ézlogl.\"' ‘+4|+4J§ 13
Concludes the final answer as: 0.5
1 1 : A tan” (221
- 15109 |2 - x| +ﬂlog |x*+ 2x + 4| + a3 tan <J3_> +C
SECTION E - Case Studies/Passage based questions of 4 Marks each

Q.36) [Lists all the elements of R as:

1
R ={(C, PB), (PB, C), (V, PB), (PB, V), (PB, SwD), (SwD, PB),
(PB, ShD), (ShD, PB)SwD, ShD), (ShD, SwD)}

Q.36ii) |Writes that the relation R is symmetric. 0.5
Gives a reason. For example, for evetyX) ¥ R, (%, )N R as every 0.5
direct ship/direct ferry runs in both the directions.

Q.3Giii)|Writes that R isi0t transitive. 0.5
Gives a reason. For example, T

(C, PB)N R as there is a direct ship from Chennai to Port Blair.

(PB, SWD)N R as there is a direct ferry from Port Blair to Swaraj Dweep.

But (C, SwD)® R as there is no direct ship/ferry from Chennai to Swaraj Dweep.

OR




Writes that the functiohis oneone.

0.5

Gives a reason. For example, no two elements of set Y are mapped to a cc 0.5
element in set X.
Writes that the functiohis not onto. 0.5
Gives a reason. For example) X (co-domain off) but it has no premage in 0.5
Y.
Q.37i) |Finds the rate at which the amount of drug is changing in the blood & 1
hours after the drug has been administered as:
6 O o0 W uT
i H#Ha ¢ctHd @eO
Q.37ii) [Equates the derivativ® O to 0 and factorise§ Oasc o O ¢ O8 0.5
Writes that forON  oft h 15
o O m
Al & O m
4 EAOA#EDOAmS
C o n c |t uhde@ ss strictly increasing in the interval (3, 4).
OR
A . A , 0.5
Equates the derivative O o0 «O v Tto 0 and finds the
critical points as = 6 hours andl = (-3) hours.
. o w A - 0.5
Differentiate0 O to get#ec O as:
#ec O @O w
Finds#c @ as ¢ X and writes tha# O attains its maximum & @ 0.5
hours, astc @ ¢ X T8
Concludes thab hours after the drug is administer€gdaxis attained. 0.5
1
Q.37iii)|Finds the value a# O at®O @hours as:

# 0 (0] ® o U TQ

bHQ QX




Writes the amount of drug in the bloodstream when the effect of the d
maximum as 270 mg.

Q.38i) |Takes P(S), P(C) and P(T) as the probabilities that a person selected 1
randomly from the staff prefessigar, coffee and tea respectively.
FindsO 4 O#x p ™™ 188
FindsO 3+ p T TIE8
Uses theorem on total probability afialds the probability that a randomly 1
selected staff prefers a beverage with sugar as:
03 0# 0 3¢t 04 0 34
™ Ty T8 T TR @r— € i—
Q.38ii) [Uses the sum of probabilities = 1 and finds the following probabilities: 0.5
¢0 x EOEO GOGAIOELAARA ™o ™™
¢00AA p ™ m
Uses Bayes' theorem to find the probability that a staff selected at rand L

prefers coffee given that it is without sugarA T ASER @& EG GDEOAsO

P(coffee) x P(without sugar|coffee)
P(coffee) x P(without sugar|coffee) + P(tea) x P(without sugar|tea)

T TP
W T T8 TR

Awaddomarikésnt fffeo r muBraay &8 e oireerm t tr eensH

Simplifies the above expression and finds the required probabiktyas -.

0.5




