SET A/B/C

INDIAN SCHOOL MUSCAT
HALF YEARLY EXAMINATION 2023

MATHEMATICS (041)
CLASS: XII Max.Marks: 80
MARKING SCHEME-VALUE POINTS
S |Q |SETA SETB SETC MARKS
E [N SPLIT
T |0 uP
A |1l |(c)24 b) 1 (b) % 1
e
2. T r d p=1,q=-1 i 1
(d)—<y<3 ) p=1,q (a) always increases
3. 8 1 9(x) 1
)3 OF OF=
4. i a) always increases 1 1
d)) 6 ( ) y (a) x logx log7
5. 1 b) 4 1 1
(b) 3 (b) (b) R — {5}
6. | (d) none of the above is correct | (a) 1m/h (b) 4 1
7. | (¢ ) bounded in the first (a) 1 (@) 1m/h 1
quadrant x logx log7
8. | (d) infinite (1 dp=1,9=-1 1
@ 0 R - {3}
9. | (a) Either I or Il are true (d) 42 1
f(x) (c) 24
10 i T 1
. b) 1 (c) 24 d)<y<;
11 [d) p=1,q=-1 i i 8 1
. ) P q (d)—<y<3 a)) 3
12 1 8 T 1
. (b) = a)) 3 d) -
13 i T 1 1
. (a) always increases d)) - (b) -
14 (d) gx) (b) : _(d) none of the above |1
. f(x) IS correct
15 (b) R — {1} (d) none of the above is (c)boundedinthe |1
: 2 correct first quadrant
16 | (@) 1m/h (c¢) bounded in the first (d) infinite 1
quadrant
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17 1 (@) —— (d) infinite (a) Either lor Il are |1
x logx log7
true
18 | (b) 4 (a) Either I or Il are true b) 1 1
19 | (d) A is false but R is true. a)Both Aand Raretrueand Ris | (d) Ais false but Ris | 1
the correct explanation of A.
true.
20 | a) Both A and R are true and R is d) A is false but R is true a) Both A and R are 1
the correct explanation of A. true and R is the correct
explanation of A.
21 SECTION : A
.1 3T _ P | . T 3T _ . 1 . T l+l
Sin [COS (?)] = =Sln [sm (E - ?)] = SlTin [sm (— E)]
T
For f to be defined
= x-120and-1< /(x-1) <1 1
> x>21land0 < x—-1<1
= x=>21land1 < x <2 1
x€[1,2] OR
Apply the chain rule 1
23| 1 sec?\x
% 1
Wx  \[tanJx
dh 1
24 Let y=x4+—=> T =1-—7%
: X dx x*

1
dy ?
:R=0:~\ =]l=x=%]

1 4 1
) . 2 2
d*y 2 ~dy d”)
—=—=+ —5  therefore S5 (atx=1)>0and > (atx=-1)<0
d\" X d\' dx

1

Hence local maximum value of y is at x = -1 and the local maximum value = - 2. 2

Local minimum value of y is at x = 1 and local minimum value = 2.

Therefore, local maximum value (-2) is less than local minimum value 2.
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It is given that A=B
2x+1 ] [x+3 y? +2
0oy —5y

Since, matrices are equal then, their corresponding elements are also equal.

= 2X+1=x+3 = -—- (1) )
= 2y=y2+2 2
= y2-S5y=—6  -—- (2)
From (1),
= 2X+1=x+3
= X=2
From (2), .
= y2—-S5y=—>6
= y2—-5y+6=0
= y2—-3y—2y+6=0
= y(y—3)2(y—3)=0
= (y3)(y—20
= y=3ory=2
~ We get x=2 and y=3 or y=2
25
Given
y=3eZX:2e3* (i)
Differentiating w.r.t. x
1 ; : .
&Y = 3202% +23e3 = 6e2* + e
dx
p
1 ; y— 3e“"
= Y _ 6e2¥ 4 Ay—3e” ) (using (i))
dx 2
dl/ 2x 2x 2x .. 1
= =6e”" +3y—9e~" =-3e”" + 3y ... (1) >
dx
Differentiating again w.r.t. x 1
5 -
= 2
= Y 3.9 _ g2 .. (i)
Lil'h [1.‘\'
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From (i) &y _ 3y=-3e =

dx
L 3y
— dx o o 2%
-3
Substitute in (iii)
1
dzl/ dl/ = =3y
— :, o =6 dx
dX‘- (11 —3
d% di di
= A e M - by
dr? dx  dx
2
~ d°y -»dt/ +6y=0
d_{'z dl
OR

Let u = sin?x and v = gto8 X
Differentiating u and v w.rt. x, we get

du/dx = Z2sinx(d/dx)(sinx) = 2siNXcosx

and dv/dx =e®%%(d/dx(sinx) = e*%%*(-sinx) = (-sinx)g*93%

du
N du i,{ 2sinxcosx  2cosx
l‘JW d-'_u mj { ':',,]_I'I r:IIE|_'|_|5\.'|: - EL'I.I!\J-'
dx

SECTION: C
f(n)={2n+1,if n is odd2n,if n is even} for all neN
f:N—N is defined as
It can be observed that:

f(1) =1 and f(2) =1
~f(1)=f(2), where 1+2
~f is not one-one.

Consider a natural number (n) in co-domain N
Case I: nis odd

~n=2r+1 for some reN.

Then, there exists 4r+1€N such that f (4r+1) = 2r+1

N[ =

N =

N[—= N =
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26

27

Case Il: nis even

=~ n=2r for some r eN.

Then, there exists 4reN such that f (4r) = 2r
=~ fis onto.

Hence, f is not a bijective function

OR
x—2

f)=——3
f(x1)=f(x2)

= x1=x2

So, f(x) is one-one

f(x) = (x-3)/ (x—2)
y=(x-3)/(x-2)
y(x—3) =x—2
yx—3y =x—2

yX—Xx = 3y—2
x(y—1) =3y-2
x=By-2)/(y-1)

Show that f(x)=y
f(x) is onto.

So f(x) is bijective

M

Here A =

=1 B
Careanc] 3 130
' -1 2]|-1 2
9-1 3+2] [8 5
-3-2 -1+4 -5 3

8 5 3 1
 AZ-SA+TI= -5
Ac-SA+TI [_5 3J [ l

[8 5 15 s].[7 0
-5 3] -5 10] |0 7

|-5+5+0 3-10+7] |0 ©

(8-15+7 5-5+o] _[o o] -
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27

Thus A%Z-5A+71=0

Pre-multiplying by A™7 on both sides, we get
AlAaZ-sa+7)=A"0

ATAZ sATA L 7ATTI= 0

A-51+7AT=0

= Al= % (51-A) =

(o TH:

4

then

Let

Since

50
0 5
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[ ]

] { " J “ L 2

|.et O = —:I\A—.ﬂ. } = :[3 {0 I 1
—"- -~ '

]

7 =7 0

7'1

R .

2. 2
=12 0 % 1

2 2

7 7 0

2 2
Since Q' =-Q

- Qis a skew symmelric matrix.
F'(x) = 6x2 - 6x - 36
= 6(x2- X - 6)
=6(x-3) (x+2)
Fix)=0orx=-2,x=3

. the intervals are (- =, =2), (-2, 3), (3, =)

getting f(x) + ve in (= o5, =2) U (3, )

and -ve in (- 2, 3)

= f(x) is strictly increasing in (= s, -2) U (3, =2), and
strictly decreasing in (=2, 3)

Given: A and B appear for an interview for two posts such that the probability of
A's selection is % and that of B's selection is %

Let E = event that A is selected

Let F = event that B is selected

= P(E) = 3 and P(F) =

(e

As we know that, if P(A) = x then P(A) = 1 - x
=PE=1-(3)=2andPP=1-(3) =32

~. P(event that one of them is selected) = P(En F) + P(EN F)
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As we know that, if A and B are two independent events then P(A n B) = P(A) =
P(B)

= P(ENF) =PE) x PF) = (§) = (

il
—
1l
|

i

=PENF) =PE % PF) =(3) = (

o[k

)=3

[y §

= P(event that one of them is selected) = (%) +

ot
L“l'bl
—
1]
-
t:nl"‘T

(ii) P(at least one of them is selected) = 1- P( none of them selected)

=1-P(ENF) =1-(§X§) :%

Since A=1{0, 1,2, 3}

RIA—=A

Since, 0,1,2,3 €A

and (0,0),(1,1),(2,2)(3,3) R
Hence, foreacha € A

(3,a) R

~ R is a reflexive relation.

Since, (0,1) € RThen(1,0) R
(0,3)eRThen(3,0) R

Hence, if (3, b) e RThen (b, 3) ER
~ Relation R is symmetric relation.
Since, (1,0)€R, (0,3) eRbut (1,3) €R

~ Relation R is not transitive.

Let X denote the number of kings in a draw of two cards.
X is a random variable which can assume the values 0, 1 or 2. Now P(X =0) =P (no
king)
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Now P(X = 0) = P (no king)

48!

_%C, 21(48-2)! 48x47 188

T8e 5N %52 221
T 2K52-2)!

Thus, the probability distribution of X is

X 0 1 2
-~ 188 32
(3) 221 221 | 221

Now Mean of X = E(X) = Zx,p(_r,)
=1

188 32 1 34
221 221 221 221

E1=Ball transferred from Bag I to Bag Il is red
E2=Ball transferred from Bag | to Bag Il is black
A=Ball drawn from Bag Il is red in colour
P(E2)=3/7

P(E2)=4/7

P(A/E1)=5/10=1/2

P(A/E2) = 4/10=2/5

Required probability = P(A)

= P(E1)P(A/E1)+P(E2)P(A/E?)
31
~ 70
SECTION: D

Let the sales of Pencil, Eraser and Sharpener be denoted by matrix X

Pencil Eraser  Sharpener

_[10,000 2,000 18,000] Mmarket A

X=16,000 20,000 8000] MarketB

N[—= Nk N= N

% for each
step
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32

Let the unit sale price of Pencil, Eraser and Sharpener be denoted by matrix Y

Unit sale price

2.50 Pencil
LetY=[ 1.50 I Eraser
1.00 Sharpener

(i)
Total Revenue = Total sales x Unit sales price

- XY
10,000 2,000 18,000] 1'23
“l6.000 20,000 80001, |10
. 3x1

(i)
Let the unit cost price of Pencil, Eraser and Sharpener be denoted by matrix Z

Unit cost price
2.00 Pencil
letZ= 1.00 Eraser
0.50 Sharpener
Now,

Total Cost = Total sales x Unit cost price

=XZ

*| 6,000 20,000 8,000 1.00

_[10,000 2000 18,000] [2'00‘
2x3 | 0,505,
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Total Revenue = Total sales x Unit sales price

= XY

6,000 20,000 8,000],. .10

10,000 2,000 18,000] [2'5(’]
2X3 11.00 axi

10,000(2.50) + 2,000(1.50) + 18,000(1)
| 6,000(2.50) + 20,000(1.50) + 8,000(1)

" [25,000 + 3,000 + 18,000] " [46,000
115,000 + 30,000 + 8,000] ~ |53,000

46,000] — Market A

Total Revenue =
53,000f — Market B

Hence,
Total revenue of Market A =Rs. 46,000

Total revenue of Market B =Rs. 53,000

Total Cost = Total sales x Unit cost price

=XZ

110,000 2000 18,000] [2"’0]
2x3
3Ix1

1.00
[ 6,000 20,000 8,000 0.50

10,000(2.00) + 2000(1.00) + 18,000(0.50)
| 6,000(2.00) + 20,000(1.00) + 8,000(0.50)

[ 20,000 + 2,000 + 9,000
12,000 + 20,000 + 4,000

[31,000] —— Market A
36,000] —, Market B

=~ Total cost of Market A=Rs. 31,000
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33

34

Profit = Revenue — Cost

_ [46,000 B [3 1,000
~153,000] |[36,000

_ [15, 000
~ 117,000

Thus,
Profit in Market A =Rs. 15,000

Profit in Market B = Rs. 17,000

Let E1 and E2 be the respective events that the student knows the answer

and he guesses the answer.

Let A be the event that the answer is correct.

3 2
P(E1)=§’ P(E2)=§

P(AIEr)=1
2
P(A|E;) = ¢
@  PA)=P(E).P(AIE)+ P(E,).P(AE;) = =
(i) X%,P(ElA)=P(E1|A)+P(E21A)==+2=1

(ili)) By Baye’s theorem,

9

P(E1IA) =
OR

2

P(Ez|A) = —

As base is a square and tank is open at the top.
Hencex = y. '

() as area of metal sheet 4 = area ofbase + areg |
of four sides = x X x + 4x X A

A=x" + dh
(i) s we eliminate i, h =
A,.:.
A =at e di 40[))[] . 16000
v X
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34

35

(iff) For least area oA 0= 2. 16000 -

dx 2

0

s 132= 8000 = x=20m h
d
dx/j > ()
d*4 32000
— =l & >0 forx =
OR
@) 1200 m?
SECTION : E

R is an equivalance relation if R is reflexive, symmetric and transitive.
a)checking if it is reflexive;

Given R in AxA and (a,b) R(c,d)such that a+d=b+c

For reflexive, consider (a,b) R (a,b)(a,b)eA

and applying given condition = a+b = b+a; which is true for all A
~R is reflexive.

b)checking if it is symmetric;

given(a,b) R (c,d)such that a+d = b+c

consider (c,d) R (a,b)on AxXA

applying given condition = c+b = d+a which satisfies given condition
Hence R is symmetric.

c)checking if it is transitive;

Let (a,b) R(c,d) and (c,d) R (e,f)

And (a,b), (c,d), (e,f) EAxA

applying given condition:=a+d=b+c¢ —1 andc+f=d+e
equation 1 = a—c =b—d

now add equationland2;

>a—-c+c+f=b-d+d+e

=a+f=b+e

~(a,b) R(e,f) also satisfies the condition

Hence R is transitive.

Equivalence class [3,4] =

{(1,2),(2,3),(3,4),(4,5),(5,6),(6,7),(7,8),(8,9),(9,10)}
OR

—2
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36

For a function to be one to one, if we assume f(x4) = f(x;), then x; =%,

Given, f: R—R defined by f(x) = ;!I+1  wXeR

Thus For one-one function, consider
F(x1) = fx3)

Iy o

1+1 o i+l

= XqXa (%2 = Xq) =% — X
= KaKq = 1, ir}(z %K-I
= Fis not one-one function.

Also, a function is onto if and only if For every vy in the co-domain, there is x in the
domain such that f(x) =y

Let f(x) =y

T —
24l Y

144/1—dy?
= %

Now, substituting this x in F(x) = y we can see that this function is not onto.

Let u = x®* and v = sin x™=*

=Svy=untv
Ly _du dv
de dx dx

Consider u = x™*

logu =sinxlogx

1@ =Siﬂ_X+lﬂgx(msx}

udx X =

= du =n (sin_x +cnsxlngx)
dx X

= d_u = xtnx (% +msxlngx)
dx X =
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Consider v = (sinx)™
logv =cosxlogrinx

ldv  cosx

vdx sinx

fcosx) +logsinx (—sinx)

dv . os’x . :
= — = (zinx)™> (c. % —smxlngsmx)
dx §iN X
. d}r _ LENE sinx + ] +( . )msx GUSZX . ] .
S X . Teosxlogx S X o smxlogsinx
Given,

x =a(cos E+Ltsink)

{d . .

_d:= a(—sint +sint+¢t.cost)
dx
=, = a.t.cost

Now, vy =a(sin t-t cos k) ‘I_J"z a.t.gint
dt e

dy _ dy/dt
dx dxfdt

dy a.tsing
dx @ .t.cost

d
&y = fant
dx
2
5% 2 dax
— = 5ot = —
dx2 df
dz
Y —gec?t - a.f.cost
dxs
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37

38

dzy . secd t
Hence = et
o4

The shaded region BDEF determined by linear inequalities shows the feasible region
Let us evaluate the objective function Z at each point as shown below

At B(120,0), Z=5x120+10x0=600

At D(60,0), Z=5x60+10x0=300

At E(40,20), Z=5x40+10x20=400

At F(60,30), Z=5x60+10%x30=600

Hence, Maximum value of Z is 600 at F(60,30)

o A (Ua0)y

k6 30y

E{40.20)
Feasible Region

(1) 1) {6000} BIng) «
" . ) "o | N

Given
4 2 3
A=|1 1 1
31 -2
4 2 3
= |Al=[1 1 1
31 -2

= JAl=4(=2-1)-2(2-3)+3(1-3)
=-124+10-6=-8%0

A1 exists and we know that A™' = (1/]A])adj.A

N =
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=2 3 31
2 3 4 3 2
A2| =—1 -2 7,Azz'- 3 2 ——l7,A23=—3 l=
i = =ik 8 3 el B[ {2
31 ] 1 - 32 -1 —4, A33 11
2% & 3 <3 77 A
adjiA=[7 <17 2| =[5 -17 1
«f =1 2 2 2 2
£
1 1|5 -17 -1
Al =— adj A=—=
T | P U
3 -7 1
A4==% 517 1
: 3 =3 =P

The given system of equationis: 4x + 2y + 3z =2
XxX+y+z=1

X+y—-2z2=5

Hence, this system can be written as AX = B

As |A] # 0, the given system has a unique solution X =A™ B

(3 -7 1][2]
> x=g|s v 1) (using ()]
|2 -2 -2]|5]
[ 6-7+5 4
= x.l -10+17+5 =l 12
8 4-2-10] °|s
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SET: B

25

-1  cosec®Vx

4/x * JecotVx

1+1

31

37

F(x) = x3 - 12x% + 36X +17

a. For f(x) to be increasing, we must have

f'(x)>0

=3(x-6) (x-2)>0

= x<2o0orx>6

= x € (- =, 2) U (6, °°)

So, f(x) is increasing on (- =, 2) U (6, =)
b. For f(x) to be decreasing, we must have

f'(x) <0

= 3(x-2)(x-6)<0

=2<x<6

So, f(x) is decreasing on (2, 6).
LetA={12,3, .....9)

Viab)e AXA
a+b=bt+a

S by R, b

o Ris reflexdve.
For(a b),(c.d)e A X A
(@ b)Rc dyte,a+d=b+c
Or c+b=d+a
then {c, d) R (a, b)

S R s symmetric.
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For (a, b), (¢, d), (e, fl e A X A
If(a ) R(c,d)y&{c, )R (e f)

1.2, a+d=b+c&c+f=d+e¢
Adding, (a +d)+(c+fi=@b + ) + (d + &)
Or a+f=b+e¢

then, (a, b) R (¢, f)

- Ris transitive.

. R is reflexive, symmetric and transitive.
Hence, R is an equivalence relation.

[(2,3)] = 4(1,4).(2,5) (3,6), (4. 7), (5,8), (6,9}

38

The feasible region determined by the constraints x + 2y = 100.2x —v < 0,2x
y < 200:x > 0.y > 0 is as showmn.

The corner points of the feasible region are A{0, 50), B(20.40). C(50. 100} and
D(0. 200)

The values of Z at these corner points are as follows.

Cornerpoint Z =x+2y

A(0, 50) 100  — Minimum
B(20, 40) 100  — Minimum
C(50, 100) 250
D{(0, 200) 400  — Maximum
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21

The maximum value of Z is 400 at {0, 200)

SET: C

1
—— |sec/x tanVx
4/x

1+1

28

It 1s given that:

- n—1, if nis odd
fW—~Wnsdetmedasf(n)-{n+1' if nis even

For one - one
Let f(n) = F(m).
It can be observed that if nis odd and mis even, thenwe willhaven-1=m+ 1
=2n-m=2
However, this is impossible.
Similarly, the possibility of n being even and m being odd can also be ignored under
a similar argument.

=~ Both n and m must be either odd or even. Now, if both n and m are odd, Then, we
have

fn) =fm)
=>n—1=m-1

=>n=m

Again, if both n and m are even.

Then. we have

fln) = flm)

>n+l=m+1
=>n=m
~ f1s one — one.

For onto

It is clear that any odd number 27 + 1 in co-domain N is the image of 27 in domain

N and any even number 27 in co-domain N is the image of 27+ 1 in domain N.

~ f1s onto.
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