Sample Question Paper - 5
CLASS: XII

Session: 2021-22

Mathematics (Code-041)
Term-1

Time Allowed: 1 hour and 30 minutes Maximum Marks: 40

General Instructions:

1. This question paper contains three sections - A, B and C. Each part is compulsory.
2. Section - A has 20 MCQs, attempt any 16 out of 20.

3. Section - B has 20 MCQs, attempt any 16 out of 20

4. Section - C has 10 MCQs, attempt any 8 out of 10.

5. There is no negative marking.

6. All questions carry equal marks.

Section A

Attempt any 16 questions

1. f: [_77;,%] — [1,1] : fx) = sin x is [1]
a) many one and into b) one one and into
¢) many one and onto d) one one and onto
2. Maximize Z = 100x + 120y, subject to constraints 2x + 3y < 30,3x+y<17,x>0,y > 0. [11
a) 1260 b) 1280
c) 1300 d) 1200
3. The derivative of cos ! (2:1:2 — 1)w.r.t. cos lxis [1]
a)l—z? b) 2
~1 2
C d =
) 2¢/1—z? )%
4. If Ais an invertible matrix of order 3, then which of the following information is NOT true? [1]
a) (AB)1 = B A, where B = [bjjlsx3 b) ahl=7
and |B| # 0
) |adjA| = |A|2 d) If BA = CA, then B # C, where B and
C are square matrices of order 3
5. Theregion represented by the inequation system x,y > 0,y < 6,x +y < 3 is [1]
a) unbounded in first and second b) bounded in first quadrant
quadrants
¢) None of these d) unbounded in first quadrant
6. The function f(x) = —%— is [1]

1+|z|



10.

11.

12.

a) strictly increasing b) strictly decreasing

c¢) none of these d) neither increasing nor decreasing
0
For any 2-rowed square matrix A, if A - (adj A) = ] then the value of |A| is [
a) 8 b) 4
c)0 d) 64
1— cosdx 240 [1]
If the function f(x) = 2 ’ is continuous x =0 then k =?
k,x =0
-1 1
D7 b) §
c)2 d) 1

The feasible region for an LPP is shown in the Figure. Let F = 3x - 4y be the objective function. [1]

Maximum value of F is.

/ | /
{;,.1;_| (12, 6)

g o

/ /

. /
— /
/.-‘
a
/
{6, D)
a)-18 b) 0
c)8 d) 12
IfA = and A = AT, then x is [l
Yy
a)x=0,y=5 b) none of these
C)xX=y dx+y=5
1—2? dy .
Ify = log( sz )then —is equal to [l
ﬁ —dg3
3) 1-z¢ b) 1—z4
1 —4x
C) 47:1:4 d) 171’.4
In Figure, the feasible region (shaded) for a LPP is shown. Determine the maximum and [11

minimum value of Z = x + 2y



13.

14.

15.

16.

17.

18.

19.

a) Maximum = 10, minimum = 3% b) Maximum = 8, minimum = 3%

¢) Maximum = 7, minimum = 3% d) Maximum = 9, minimum = 3%
The minimum value of f(x) = 3x* - 8x3 - 48x + 25 on [0, 3] is

a) 25 b) 16

c) -39 d) None of these

In case of strict increasing functions, slope of the tangent and hence derivative is

a) either positive or zero b) zero

C) positive d) negative
fy=3Svz?+1+ %log(x + V22 +1), then j—z is equal to

a)Vz?2+1 b) None of these

0 2va? +1 d) ﬁ

The equation of the tangent to the curve y2 = 4ax at the point (at?, 2at) is
a) ty = x +at? b) none of these
Atx+y=atd d) ty = x - at?

kx + 5, when x < 2
Iffx) =
x+ 1, whenx > 2

is continuous at x =2 thenk =?

a) -2 b) -1
c)2 d) -3

Iftan~l x + tan~1ly = 4—; then cot 1 x + cot1 y equals

61)3?7r b)%
(:)2?7r d) T

If f(x) = |3-x]| + (3 + X), where (x) denotes the least integer

a) neither differentiable nor b) continuous but not differentiable at

continuous atx = 3 x=3

¢) differentiable but not continuous at x d) continuous and differentiable at x =
=3 3

[1]

[1]

[1]

[1]

[1]

[1]

[1]



20.

21.

22.

23.

24,

23.

26.

27.

28.

The equation of the normal to the curve y =x +sinxcosxatx = = is

a)

X=2

Q2xr=m

Let f(x) = S22

a) [-1,1] - {0}

c)

[-1,1]

[\V]

PDx+m7m=0
dx=m

Section B

Attempt any 16 questions
e Then, dom (f) = ?

b) none of these

d (-1,1)

. : : dy _
Ify = \/smzc—l—\/sm:c—i—\/smaﬂ— ...00 then I =

a)
c)

The corner points of the feasible region determined by the system of linear constraints are (0,
10), (5, 5), (15, 15), (0, 20). Let Z = px + qy, where p, q > 0. Condition on p and q so that the

sin z

(2y—1

)

COS T
(2y-1)

D)y

d) None of these

maximum of Z occurs at both the points (15, 15) and (0, 20) is

a)q=3p

c)

dy
X+ y = - = 'l)
Ife xy then —~ :

a)

If f(z

a)

)

The value of cot [cos_1 (

p=q

(z—=zy)
(zy
y(l—z

z(y—1
):

1
0

25
a) o

C)ﬂ

Consider the non - empty set consisting of children in a family and a relation R defined as aRb

7

zy)

—y)
y(1-z)
z(y-1)

sin(cos z)—cos z

(r—2z)*

k

L
25

if a is brother of b. Then R is

a) both symmetric and transitive

) neither symmetric nor transitive

sin(— 14

a)

c)

1
2

L
V10
L
NG

CcoS

5

)=?

IR TR

b) q=2p
d)p=2q

b) none of these

d) z(1-y)
y(z—1)

is continuous at x = Z, then k is equal to

b) -1
d) 1

b) 2

d) 2

b) transitive but not symmetric

d) symmetric but not transitive

b)ﬁ

)m
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29.

30.

31

32.

33.

34.

33.

36.

Function f(x) = 2x3 - 9x2 + 12 x + 29 is monotonically decreasing when

a)x>2 b)1<x<2
c)x<2 d) x>3
1 1 1

1 1+=x 1 =2
1 1 1+y

a) None of these b) xy
0 X-y) d) x+y)
If y = a sin mx + b cos m x, then % is equal to
a) myy b) None of these
¢) -m2y d) m2y

If f(x) = | x2 - 9x + 20|, then f'(x) is equal to
a)-2x+9forallx € R b) none of these
c)2x-9if4<x<5 d)-2x+9if4<x<5
Tangents to the curve x2 + y2 = 2 at the points (1, 1) and (-1, 1)
a) at right angles b) intersecting but not at right angles
c) none of these d) parallel

The domain of the function cos™! (2x - 1) is

a) [0, ] b) [-1, 1]
o) [0, 1] d) (-1, 0)
1 2 -1
fA=|-1 1 2 |, then det (adj(adj A)) is
2 -1 1
a) 143 b) 14
©) 144 d) 142

The feasible region for a LPP is shown in Figure. Find the minimum value of Z = 11x + 7y.

v
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37.

38.

39.

40.

41.

42.

43.

44.

a) 22 b) 21
c) 19 d) 20

If A and B are square matrices of same order and A’ denotes the transpose of A, then

a)AB=0=-|A|=0and |B| =0 b) (AB) = A’B’
c) (AB)Y =BA dAB=0=A=00rB=0
Ify = ,/%ﬁ thenj—z:?
2 T
a) b)
(1—x)? (l—x)%
¢) None of these d) S —

3
(1-z) 2 (1+2)

Let f be a function satisfying f(x +y) = f(x) + f(y) for all x, y € R then f * (x) =

1
2

a)f(O)forallz € R b) None of these
¢)0forallz € R df<Oforallz € R

A relation R is defined from {2, 3, 4, 5} to {3, 6, 7, 10} by X Ry <= x is relatively prime to y. Then,

domain of R is

a) {3, 5} b) {2, 3, 4, 5}
c) {2, 3, 5} d) {2, 3, 4}
Section C

Attempt any 8 questions

cos! (cos %’r) + sin"(sin 2?“) =?

a) m b) %
3 4
C) T d) ?

The solution set of the inequation 2x +y > 5 is

a) None of these b) open half plane not containing the
origin
c) half plane that contains the origin d) whole xy-plane except the points

lying on the line 2x +y =5
f(x) = |loge |X| |, then

a) f(x) is continuous and differentiable b) f(x) is continuous for all X in its
for all x in its domain domain but not differentiable at x =
+1
¢) none of these d) f(x) is neither continuous nor

differentiable at x = +1

IfA=

[N

A2
2 5| isnotinvertible then A 7 ?
1 1

a)l b) 2

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]



c)O0 d) -1
45. Therelation Rin N X Nsuchthat(a,b)R(c,d) < a+d=b+cis [1]

a) reflexive and transitive but not b) an equivalence relation

symmetric

c) reflexive but symmetric d) none of these

Question No. 46 to 50 are based on the given text. Read the text carefully and answer the
questions:

Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback cars, Sedan cars, SUV
cars. The sales figure of 2019 and 2020 showed that dealer A sold 120 Hatchback, 50 Sedan, 10 SUV cars
in 2019 and 300 Hatchback, 150 Sedan, 20 SUV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5
SUV cars in 2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90 Hatchback, 40

46. The matrix summarizing sales data of 2019 is [1]
a)  Hatchback  Sedan SUV b)  Hatchback  Sedan SUV
A 100 30 5 A 300 150 20
B 120 50 10 B 200 50 6
C L9 40 2 | C L100 30 5 |
c)  Hatchback  Sedan SUV d)  Hatchback  Sedan SUV
A 120 50 10 A 200 50 6
B 100 30 5 B 100 30 5
Cc L9 40 2 C L[300 150 20
47.  The matrix summarizing sales data of 2020 is [1]
a)  Hatchback  Sedan SUV b)  Hatchback  Sedan SUV
A 300 150 20 A 200 50 6
B 200 50 6 B 100 60 5
C 100 60 5 C 300 150 20
c)  Hatchback  Sedan SUV d)  Hatchback  Sedan SUV
A 120 50 10 A 100 60 5
B 100 60 5 B 120 50 10
C 90 40 2 C 90 40 2
48.  The total number of cars sold in two given years, by each dealer, is given by the matrix [1]
a)  Hatchback  Sedan SUV b)  Hatchback  Sedan SUV
A 300 80 11 A 420 200 30
B 190 100 7 B 300 80 11
C 420 200 30 C 190 100 7

¢) None of these d)



A
B
C

Hatchback  Sedan SUV

190 100 7
300 80 11
420 200 30

49.  The increase in sales from 2019 to 2020 is given by the matrix

a)

c)

Qe QW

Hatchback  Sedan  SUV

(10 20 3]
100 20 1
| 180 100 10|
Hatchback ~ Sedan  SUV
180 100 10
100 20 1
10 20 3

b)

d)

e QW

C

Hatchback  Sedan SUV

(100 20 3]
180 100 10
| 10 20 3 |
Hatchback ~ Sedan  SUV
180 100 10
10 20 1
(100 20 3

[1]

50. If each dealer receive profit of ¥ 50000 on sale of a Hatchback, X 100000 on sale of a Sedan and [1]

3200000 on sale of an SUV, then the amount of profit received in the year 2020 by each dealer

is given by the matrix.

a)A
B
C

0 A
B
C

34000000 ]

| 12000000
[30000000]

| 12000000 |

16200000

15000000

b) A
B
C

d A
B
C

[ 12000000

| 34000000 |
" 15000000]

| 12000000 |

16200000

30000000




Solution

Section A

1. (d) one one and onto
Explanation:

f: [_Tw, ﬂ — [-1, 1]: fX) = sin (%)

As per graph for sin (x), for given range of [%ﬁ , %} , f(x) is not repeating its value.
Hence, its one-one.
Onto function
Range function (x) is also the co-domain of the function, So it is onto.
Thus, f: [%ﬂ, ﬂ — [-1, 1]: f(x) = sin(x) is one-one onto.
2. (a) 1260
Explanation: We have , Maximize Z = 100x + 120y, subject to constraints 2x + 3y <30,3x+y<17,x>0,y 2
0.

Corner points Z=100x +120y

P(0,0) 0

Q3,8 1260.....ciiiininnne. (Max.)

R(0,10) 1200

S(17/3,0) 1700/3

Hence the maximum value is 1260

3. ()2

Explanation: let u = cos ™! (2:102 — l)and v=2cos &

Cde \/1_(212_1)2' J1— Azt +1—4a2)

o v/ —dat+4a? o \/49c2(179c2)
. —2
122
dv _ -1
and = e
Codu du/dzx o —2/4/1—22 —9
dv T dv/dz —1,/1-a? -
Which is the required solution.

4. (d) If BA = CA, then B # C, where B and C are square matrices of order 3
Explanation: BA = CA
= BAAT=caAl
= BI=C(I
=B=C

5.  (b) bounded in first quadrant
Explanation: Converting the given inequations into equations, we obtain



y=6,x+y=3,x=0andy=0,y =6 is the line passing through (0, 6) and parallel to the X axis.The

region below the line y = 6 will satisfy the given inequation.

The line x + y = 3 meets the coordinate axis at A(3, 0) and B(0, 3). Join these points to obtain the line x +y = 3
Clearly, (0, 0) satisfies the inequation x + y <3. So, the region in x y -plane that contains the origin
represents the solution set of the given equation.

The region represented by x > 0andy > 0:

Since every point in the first quadrant satisfies these inequations. So, the first quadrant is the region
represented by the inequations.

N

(a) strictly increasing
Explanation: strictly increasing

(@8
. . 8 0
Explanation: (adj A) = ( )

0 8
0 ]_

= AT
|Al =
@1
Explanation: Here, given

_ 1—cosdz . . _
= f(a:) = 8—2 is continuous at x = 0
( ) 25sin® 2z

2sin? 2z
LL’—)O 8.’E2

im0 <5 g2 \
sin 2z
= f(= ) o (5557)
= f(x) =
k=1
(d) 12
Explanation:
Corner points Z=3x-4y
0,0) 0
(034) '16
(12,6) 12, (Max.)
©x=y

Explanation: A = AT

Lol

X=y




11.

12.

13.

14.

15.

—4z

(d)

1—z4
. 1- i
Explanation: We have, y = lOg( T +22 )
dy 1 d [ 1—z?
:>E =Tz X 1+z2
14+x2
Ly ree [
dr = 1-22 (1422)*
dy (1+2?)  [-2z—22%-2z+22%)
: _— =
dz (1—22) (1+x2)?
dy 1 d [ 1-22
= dr — 122 dz 142
1+x2
—2z[14+2?+1-2?] —4z
= (1—22)-(1+2?) T 1—gpt
dy  1x—4z
T (1—z2)(1+=2)
@ 4z
*cdr T 1-2t

(d) Maximum =9, minimum = 3%

Explanation:
Corner points Z=x+2y
P(3/13,24/13) 51/13
Q(3/2,15/4) L TOUUPUURRORN (Max.)
R(7/2,3/4) 5
S(18/7,2/7) 22T e (Min.)

Hence the maximum value is 9 and the minimum value is 3%

(c) -39
Explanation: Given function,
f(x) = 3x*- 8x3 - 48x + 25

F'(x) = 12x3-24x%-48=0

F'(x) = 12(x3-2x%-4)=0
Differentiating again, we obtain
F'(x) =3x%-4x=0

xX(3x-4)=0
x=0o0rx= 4

3
Putting the value in equation, we obtain

f(x) =-39

(a) either positive or zero

Explanation: If f is strictly increasing function , then f ¢ (x) can be 0 also. For example, f(x) = x3 is strictly
increasing, but its derivative is 0 at x = 0. As another example, take f(x) = x + cosx; here f ‘(x) = 1 - sinx,

which is either +ve or 0 and the function x + cos x is strictly increasing.

@ vz +1

Explanation: y = £/2? + 1+ %log (zc +y/x2+ 1)

dy 1

dz 2¢/z2+1

1 1
= - =5 |z—7—=(22) + w2+1}—|—5[

1

1
- — 1
m+\/m2+1 {

Vairitx

dy _ 1 z? 2 1
- =3 —mz—H—F\/:C +1]+§|:z+

dy 2 21
= :% m+x+]+1|: 1

dz Va1 2| /1

z2+1

{

Vx2+l

1
2¢/a2+1

f

o)




16.

17.

18.

- dy _ 1| 22°+1 1
dzx 2 \/w2+1 \/$2 + 1
- dy 1| 2z%41+1
de = 2 /$2+1
d [ 2
- 9y _ 1| 2z°+2
dz 2| a2+t
- dy _|_= 241
dx \/:E2+1

dy 5
= pri A/ L + 1.
Which is the required solution.
(a) ty = x +at?
Explanation: y2 = 4azx
dy
= 2y£ =4a

dy_ﬁ
:>dw_ Y

dy 2 2a _ 1
= - at(at*,2at) is 5> = 3

=>Slope of tangent = m = %
Hence, equation of tangentisy — y; = m(z — @)
=y —2at = %(m — at?)

=yt — 2at® = ¢ — at?

=yt = x + at?

(b) -1

Explanation: For continuity left hand limit must be equal to right hand limit and value at the point.

Continuous at x = 2..
LHL=lm, ,5 (kz+ 5)

= limh_>0(l<:(2 — h) + 5)
=k(2-0)+5=2k+5
RHL=1lim, o (xz+1)

= limp0(2+ A+ 1)
=2+0+1

=3

As f(x) is continuous,we get
*2k+5=3

k=-1.

) T

Explanation: We know that,
tanlx +cotlx = %

We have,

tan"l x +tanly=47/5 ... (1)
Let, cot Ix + cot Ty =Kk... (2)
Adding (1) and (2)

tanlx +tanly+cotlx +cotly= 4—“ +Kk....(3)

Now, tan"1 A + cot1 A = % for all real numbers.

So, (tan"! x + cot™1 x) + (tan"ly + cot L y) = 7 ... (4)

From (3) and (4), we get,

ﬂ+k i

5
$k=7r-4?
-
=k=7



19.

20.

21.

22.

23.

24.

(a) neither differentiable nor continuous at x = 3
Explanation: Given that f(x) = |3 —x| + (3 + X), where (x) denotes the least integer greater than or equal to
X.
3—x+3+32<x<3
flz) =
r—3+3+43<zx<4
9—x,2 3
~f (x) _ X,a<X<
x+4,3<x<4
Checking continuity at x =3,
Here, LHL atx=3

Im 9—x=6

3"

RHL atx=3

Im 2 +4=7

z—3"t

.- LHL # RHL

.". f(x) is neither continuous nor differentiable at x = 3.
@2x=m

Explanation: y = X + sinx cosx

d )
d—z —1—sin?z+ cos’z

Slope of the tangent at z = % is 0.
Slope of the normal is %1
_x s
Atx = 2 = Y= 2
= Equation of normal,
n_ 1, =z
y-3=75@-3)
T
=73
=2r=m
Section B
(@ [-1,1]-{0}
.1
Explanation: f(x) = *—=
Domain of the function is defined for x # 0

Domain of sin'! x is [-1, 1]
Therefore, domain of f(x) is [-1, 1] - 0
COS T
c) —Sosz_
© (2y-1)
Explanation: Given:

=>y= \/sinaH— \/sinz + /sinz+

We can write it as

=y =/sinx+y

Squaring we get

= y2 =sinx+y
Differentiating with respect to x,we get
4y _ 4y
= 2ydw = cosx + —-
dy cos T

= &% @1

(@q=3p

Explanation: Since Z occurs maximum at (15, 15) and (0, 20), therefore, 15p + 15q = Op + 20q = q = 3p.
y(1-z)

© z(y—1)

Explanation: Given that xy = eX ™Y

Taking log both sides, we get

logexy = x +y (Since log,b® = clog, b)



25.

26.

Since log,bc = log, b + log, c, we get

loge x +1logey =X+

Differentiating with respect to X, we obtain
1 1dy _ dy

T + ydr 1 + dx

Or

dy(y-1\ _ 1-=

dz Y Tz
dy

Therefore, — = —
dr 2(y-1)

(©0
Explanation: Since, fis continuous at x =

= lm

r
2
sin(cosz—cos z)

. . sin(cos x—cos
ie k= lim sinfcosz—cosz)

m—)% (77*21')2
Letx = % -h,

sin(cos(=

> —h)—cos(

. 3-h)
= k=lim >
h—0 (7r—2(§—h))

sin(sin h)—sin h

= lim >
h—0 4h

Usingsinx=x- %+ L+ .

3h Sh .
(sin h— snth | sn ...)—sin h

=k =lim >
h—0 4h

_1s —sin3h sin®h
‘,133%) (3!><4h2 + 5!x4h2"">
=0

. lim f(x)=0=k

a:—>§
=k=0

-
(© 24

Explanation: We have to find,

1y 7
cot (cos )—25
1,7 -
Let, cos (—25)7 A

= cos A = 55

Also,cot A = cot (cos'l(i))
As, smA— 1-— COS2A

So,sinA=4/1— (l)

25

= sinA = 6425
= sinA = 1/%_549
= sinA = %
= sinA = 25
We need to find cot A
cotA—C‘;Sj 7
= cotA = Ei;

%
= cot A = 2—74

So, cot (cos™ (

8l~
N—r
N—"
|
R~



27.

28.

29.

30.

31

32.

33.

34.

(b) transitive but not symmetric

Explanation: Consider the non — empty set consisting of children in a family and a relation R defined as
aRb if a is brother of b. Then R is not symmetric, because aRb means a is brother of b, then, it is not
necessary that b is also brother of a, it can be the sister of a. Therefore, bRa is not true. Therefore, the
relation is not symmetric . Again, if aRb and bRc is true, then aRc is also true. Therefore, R is transitive
only.

1

a —_—
(@) Wi
Explanation: The given equation is sin(%cos_1 %)
Letx = cos'lé
COS X = %

(1 -14 (1 . T

Therefore sm( 5COS™ " = ) becomes sin (2 a:), i.e sin( 5 )

We know that sin(%) - [1l-cosz

I

1-4
5

I
[ &)

sin(ﬁ) L

2) = U1
(b)1<x<2

Explanation: 1 <x <2

(b) xy

Explanation: Expanding along Ry

=11+ +y)-1]-1[A+y)-1]+1[1-1-X]

= Xy

(c) -m?y

Explanation: y = asinmz + bcosmz = y1 = amcosmz — bmsinmz
= y» = —am?sinmz — bm? cosmz

= yo = —m?(asinmz + bcosmz) = —m?y

(d)-2x+9if4<x<5
Explanation: We have, f(x) = |x2 - 9x + 20|
22— 92+ 20,—co <z <4
fle)=9 —(#* —92+20),4<z<5
22— 92 +20,6 <z < 0
20 —9,—co<x <4
= flz)=<¢ —-22+9,4<z<5
22 — 9,5 < x < o©
S =-2x+9for4<x<5
(a) at right angles
Explanation: z? + y? = 2 = 2z + 2y% =0= % = _Tm therefore , slope of tangent at (1,1) =- 1 and
the slope of tangentat(-1,1)=1.
Now product of the slopes=1x-1=-1
Hence, the two tangents are at right angles.
(o) [0, 1]
Explanation: We have f(x) = cos? 2x-1)
Since,-1 <2x-1<1
=>0<2x<2
=0<x<1
S.xe [0,1]
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(c) 144

1 2 -1
Explanation: A = | —1 1 2
2 -1 1

|A| =14 det(adjA)= det(A)3> = det(A)%.Here the operation is done two times.so,
2
det (adjadj A)) = |4V
2
det (adj(adj A)) = 1461 = 144

(b) 21
Explanation:
Corner points Z=11x+7y

0,5) 35
(0,3) 21
(3,2) 47

Hence the minimum value is 21

(c) (ABy = B’A

Explanation: By the property of transpose of a matrix, (AB)’ = B’A’.

@ —>—

(1-2z)2 (14z)2 L
Explanation: Given that y = i—z
Letx = —cosf = 6§ = cos 1 (—x)

Using 1 — cos@ = 2sin? g and 1 + cosf = 2cos? %, we obtain

2sin? &

2 0
= = tan ( —>
y 2 cos? % 2
Differentiating with respect to X, we obtain

dy 2( 0 1 do
dz = Sec (2) X 2 dzx (1)

Since = — cosf = 2 cos? g = 1+ cosf = 1 — x or sec? (%) = 12 —(2)
: el o _ 1

Also, since § = cos™" (—z), therefore = = Wi (3)e

Substituting (ii) and (iii) in (i), we obtain

dy _ 2 Ll L _ 1 _ 1

dz -z 2 2 _ — 2 3 1
11—z (1-z)y/1—z (1-2)7 (142)>

@f@Oforallz e R
f(z+h)— f(z)

Explanation: f’ (z) = lim

(z+h)—f(z+0) hao()()h(()()) (h)—f(0)

g fleth)—f(@+0) .. fl@)+f(R)=(f(@)+f0) . f(R)-f(0) .
hm T —im A = lim == = f'(0)
(b) {2, 3,4, 5}

Explanation: R: X Ry < x is relatively prime to y.
Two numbers are relatively prime if their Highest Common Factor is 1.
Then, R={(2, 3),(2,7), (3, 7), (3, 10), (4, 3), (4, 7), (5, 3), (5, 6), (5, )}
Therefore, the domain of Ris {2, 3, 4, 5}

Section C
@m

Explanation: The given equation is cos™ (cos 23—”) +sinI(sin %)

Let us consider cos™! (cos (2?”)) (. the principle value of cos lies in the range [0, 7r] and since % € (0,71

= cos™! (cos(2—3”)) = %
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Also, consider sin"l(sin (%))

]

Since here the principle value of sine lies in range [— g, ﬂ and since 2?” ¢ [— %,

R

= sin"I(sin (% ) = sin"I(sin (7w — %))

= sin"I(sin (%))

3
Therefore,
cos™ (cos (2?”)) + sin"l(sin (2?”)) = % + 3
_ 3
3
=T

Which is the required solution.

(b) open half plane not containing the origin

Explanation: open half plane not containing the origin

On putting X = 0, y = 0 in the given inequality, we get 0 > 5, which is absurd.

Therefore, the solution set of the given inequality does not include the origin.

Thus, the solution set of the given inequality consists of the open half plane not containing the origin.

(b) f(x) is continuous for all x in its domain but not differentiable at x = +1
Explanation: Here,the given function is f(x) = |log|x| | where
—x,—oco<x< —1
—x,—1<x<0
x,0<x<1
x,1 <x < oo
log(—x),—00 < x < —1
log(—x),—1<x<0
logx,0 <x <1
logx,1 <x < 00
log(—x),—00o < x < —1
—log(—x),-1<x<0
—logx,0<x <1

logx,1 <x < 00
We can see that function is continuous for all x. Now, checking the points of non differentiability.
Now,L.H.D at X =1,we get

x| =

log [x| =

|log || =

o f@)-f) . f(-R)-f()
wlinff z—1 }111111)0 1-h-1
— Lm log(1-h)-logl 1
b0 —h B
RHD atx =1,

o f@)-f) . f(+R)-f()
:,;h_>nll+ o1 = im TS
— Lim log(1+h)—logl 1
T R0 h N

~L.HD#R.H.D
Thus, function is not differentiable at x =1.

LHDatx=-1,

. f(=)-f(-1) . f(=1-h)—f(-1)

lim £&CD _ gy JEMICY
e a—(-1) hmo —-h—(-D)
— lm log(—1—h)—log(—1) — 1

h—0 —h
R.H.D at x =-1,

lim fl)-f(-1) _ lim f(=1+h)—f(-1)
g1t =71 h—0 (1)+h—(-1)

— lim log(—1+4h)—log(—1)

=1
h—0 h
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~L.HD#R.H.D

So, function is not differentiable at x =-1.

At x =0 function is not defined.

.". Function is not differential at x = 0 and +1.

(@1
Explanation: Solution.
1 X 2
=11 2 5
2 1 1
|A] #0
12x1-5x1)-A(Ax1-5x2)+2(1x1-2x2)#0
-3+9X-6#£0
IN#9
£ 1

Which is the required solution.

(b) an equivalence relation
Explanation: Check: (a, b)R (a, b) as
atb=b+a

hence R is reflexive.

Now,let

(a,b) R(c, d) ,then,

atd=b+c

=c+b=d+a

= (c,d)R(a,b)

=> R is symmetric

Now,

(a, b) R (c, d) and (c,d)R(e,f)Then,
a+td=b+cand

c+f=d+e

Adding,we get,
atd+c+f=b+c+d+e
=a+f=Db+e

So(a,b)R (e, f)

R is transitive.

Hence R is an equivalence relation.

Hatchback  Sedan  SUV
A 120 50 10

() B 100 30 5

C 90 40 2
Explanation: In 2019,

dealer A sold 120 Hatchback, 50 Sedan and 10 SUV;

dealer B sold 100 Hatchback, 30 Sedan and 5 SUV and

dealer C sold 90 Hatchback, 40 Sedan and 2 SUV
.". Required matrix, say P, is given by
Hatchback  Sedan SUV
A 120 50 10

P=B 100 30 5
C 90 40 2



Hatchback  Sedan  SUV
A 300 150 20

(@A B 200 50 6

C 100 60 5
Explanation: In 2020,
dealer A sold 300 Hatchback, 150 Sedan, 20 SUV
dealer B sold 200 Hatchback, 50 sedan, 6 SUV
dealer C sold 100 Hatchback, 60 sedan, 5 SUV
.". Required matrix, say Q, is given by

Hazchback Sedan S_UV
A 300 150 20

Q=B |[200 50 6
c [100 60 5 |

Haéchback Sedan SLUV
A 420 200 30

b B |300 80 11

C [L190 100 7

Explanation: Total number of cars sold in two given years, by each dealer, is given by
Hatchback  Sedan  SUV
A [120+4 300 504150 10420

P+Q=B|100+200 30+ 50 5+ 6

C | 9+100 40+ 60 245
Hatchback  Sedan  SUV
420 200 30

A
=B 300 80 11
C [190 100 7

Hatchback  Sedan  SUV
A 180 100 10

(o B 100 20 1

C 10 20 3
Explanation: The increase in sales from 2019 to 2020 is given by
Hatchback  Sedan  SUV
A 1300—120 150—50 20—10
Q-P=B1200—100 50—30 6—5

C [ 100-90 60 — 40 5—2
Hatchback  Sedan  SUV

A [180 100 10
=B |100 20 1

c 10 20 3

A [ 34000000
(@ B | 16200000

C | 12000000

Explanation: he amount of profit in 2020 received by each dealer is given by the matrix
Hatchback  Sedan  SUV

A 300 150 20 50000
B (200 50 6 100000
C |L100 60 5 200000



QW =Qm

[ 15000000 + 15000000 + 4000000
10000000 + 5000000 + 1200000

| 5000000 + 6000000 + 1000000
[ 34000000

16200000

| 12000000
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