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NOTE
0) Please check that this question paper contains 24 printed pages.
(i) Please check that this question paper contains 50 multiple choice questions MCQs.)

(iii) QP Code given on the right hand side of the question paper should be written at the appropriate
place of the OMR Sheet by the candidates.
(iv) 20 minute additional time has been allotted to read this question paper prior to actual time of

commencement of examination.

General Instructions:

Q) This question paper contains 50 questions out of which 40 questions are to be attempted. All
guestions carry equal marks.

(i) This question paper consists of three Sections — Section A, Section B and Section C.

(iii) Section—A — contains 20 questions. Attempt any 16 questions from Q. No. 1 to 20.

(iv) Section—-B — also contains 20 questions. Attempt any 16 questions from Q. No. 21 to 40.

(V) Section—-C — contains 10 questions including one Case Study. Attempt any 8 from Q. No. 41 to 50.

(vi) There is only one correct option for every Multiple Choice Question (MCQ). Marks will not be
awarded for answering more than one option.

(vii) There is no negative marking.
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SECTION - A
In this Section, attempt any 16 questions out of Questions 1-20. Each question is of One mark.

1. A relation R is defined on N. Which of the following is the reflexive relation ?
@ R={xy):x>y,x,yeN}
B)R={(xy): x+y=10x,y € N}
(c) R ={(x,y) : xy is the square number, X, y € N}
(dR={(Xy):x+4y=10;x,y € N}

Ans. (c)

Sol. R ={(x,y) : xy is the square number x,y € N}
Here Reflexive
XxX) e R VaeN
X X X = X2 = square number
It is true for x e N

2. The function f : R — R defined by f(x) =4 + 3 cosx is :

(a) bijective (b) one-one but not onto

(c) onto but not one-one (d) neither one-one nor onto
Ans. (d)

Sol. f:R>R
f(xX) = 4 + 3cosx
Let f(x1) = f(x2)
= 4+ 3cosx1 = 4 + 3cosxz
= COSX1 = COSX2
= X1, X2 € R hence many one functions
f(x) will not be onto function

3. If y = cotx, x < 0, then :
T T T T
(a)2<ySn (b)2<y<n (c) 2<y<O (d) 2sy<0
Ans. (b)
Sol. Ify=cotlx,x<0
coty =x,x<0
coty <O
T <Yy <
p <Y
4, The number of functions defined from {1,2,3,4,5} — (a,b) which are one-one is :
(@5 (b) 3 (c)2 (d)o
Ans. (d)

Sol. {1,2,3,4,5} — {a, b}
Number of one-one function will be O
= not possible

5. If A= {_41 ﬂ , then (A —2I) (A - 3I) is equal to
(@ A (b) I (c) 5l (d@)o
Ans. (d)
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4 2
Sol. A=
-1 1

SR
I

(0 0
= =0
N

6. If P is a 3 x 3 matrix such that P’ = 2P + I, where P’ is the transpose of P , then :
@ P=I (byP=-1 (c)P=21I (dyP==21
Ans. (b)
Sol. P'=2P +T ....... (1)
(P')Y = (2P +1)
P=2P" +1
from equation (1)
P=22P +1I) +1
P=4P + 21 +1
P=4P + 3I
—-3P =3I
= P=-1

7. If order of matrix A is 2 x 3, of matrix B is 3 x 2, and of matrix C is 3 x 3 , then which one of the following
is not defined ?
(@ C(A+B) (b) C(A + B (c) BAC (d)CB + A’
Ans. (a)
Sol. Order of matrix A= 2x 3
matrix B= 3 x 2
matrix C = 3 x 3
Order of matrix B' =2 x 3
So C [A + B]

| PR
3x3 2x3 2x3
8. If A= B 2} and |A3| = 27, then the value of a is
o
@) +1 (b) + 2 ©) 5 d) +7

Ans. (d)
2
Sol. A= {“ } and |A%| = 27
2 o

= |A|=a?-4 and |A]F =27
= 3=0?2-4 and |A|=3
= o?=7

= a:iﬁ
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5 3 -1
9. If —7 x —=3/=0, thenthe value of xis :
9 6 -2
(@3 (b) 5 (©7 (d)9
Ans. (d)
5 3 -1
Sol. -7 x =3|=0
9 6 -2
= 5(—2x + 18) — 3(14 + 27) —1(-42-9x) =0
= —-10x+90-123+42+9x =0
= Xx+9=0
= x=9

10. The inverse of {_74 3 } is

-5 3 5 3 -5 7 -5 -3
(60{7 _4} (b) {7 4} (C){3 _4} (d) [_7 _4}
Ans. (b)
Sol. A:{_4 3}
7 -5
A—lzﬂb‘
[A]
ade:{_S _3}
-7 -4

IAl=20-21=-1

cwea3 0]

1 0 O
11. fA=l0 1 0 |,thenA-?
59 69 -1
@is A (b) is (=A) (c) is A? (d) Does not exist
Ans. (a)
1 0 O
Sol. A=|0 1 O |givenAl=?
59 69 -1
pt = AdA
[A]
-1 0 O
adiA=| O -1 0
-59 -69 1
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. -1 0 O
and A—l=_T 0 -1 0
-59 -69 1
1 0 O
=0 1 O0|=A
59 69 -1
12. If the function f(x) = {3)(2; i"f X= 2 is continuous, then the value of k is :
)
2 7 3 4
a) — b) — c) — d) —
@ 0y 5 © < &=
Ans. (b)
3x—8, x<5
Sol.  f(x) =
2k , x>5

continuous at x =5

. LHL = RHL =1{(5)

limf(5—h) = limf(5 + h)

h—0 h—0

= lim 3(5—-h)-8, Ilimf(5+h)
h—0 h—0

= rI1in(] 15-3h-8, 2k

=7

s 7=2k

k:z
2

13. The function f(x) = [X], where [X] is the greatest integer function that is less than or equal to x, is continuous
at :
(a4 (b) =2 (c)1.5 (d)y1

Ans. (c)

Sol. f(x) = [x] = greatest integer function
= It is continuous non-integer number

14. If y =tan-! (e®), then % is equal to
X
2e* 1 2 1
@) o ®) o © = @) o2
Ans. (a)
Sol. y=tan}(e®)
2x
ﬂ:%erXXZ = 2e 2
dx  1+(e”) 1+e™
_ dy| . :
15. If y? (2 —x) =x8, then | = is equal to :
dX ey
3
(@) 2 (b) -2 (c)3 d -3

Ans. (a)
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dy

Sol.  y)(2-x)=x3; (—j equal to
dx )y

.2y ﬂ (2 —x) + y?(-1) = 3x?
dx

= 2y (2-X) dy —y? =3x2
dx

dy _ 3x*+y?

X 2y(2-Xx)
2 2
at (1, 1) [ﬂj 3077 4,
dx )y  2AD(2-1) 2
16. The angle between the tangents to the curves y = x2 — 5x + 5 at , the points (2,0) and (3,0) is

T T T
@ > = © 7 (d)0

Ans. (a)

Sol. Curvey=x2—-5x+6
ﬂ =2x-5
dx
Slope at point (2, 0)

(ﬂj =4-5=—-1
dx 20)

Slope at point (3, 0)

(ﬂj =6-5=1
dx (30)

miXxmzx=-—1
-1x1=-1

angle will be g

17. The interval , in which function y = x3 + 6x2 + 6 is increasing, is :
(@) (=0, =4) U (0, )  (b) (=0, 4) (c) (-4,0) (d) (=0, 0) L (4,0)
Ans. (a)
Sol. y=x3+6x2+6
Y 32 110k
dax
For increasing
ﬂ >0
dx
X2+ 12x+>0
X2+4x>0
X(x+4)>0
x=0;x=-4

©. .0  ®

0

X € (—o0,—4) U (0, )
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18. The value of x for which (x — x2) is maximum, is
3 1 1 1
a) — b) = c) — d) =
(a) 7 (b) > (©) 3 (d) 7
Ans. (b)
Sol. y=x-x?

ﬂ =1-2X
dx

For maxima,
ﬂ =0

dx
1-2x=0

1 .
X= E Local maxima .

19. If the corner points of the feasible region of an LPP are (0,3), (3,2) and (0,5) , then the minimum value of
Z=11x+7yis:
(@) 21 (b) 33 (c) 14 (d) 35

Ans. (a)

Sol. z=11x+7y
Corner point
Z=11x0+7x3 at point (0,3)
z=21

Z=11x3+7x2 at point (3,2)
=33 +14
=47

Z=11x0+7x5 at point (0,5)
=35
. minimum value of z = 21

20. The number of solutions of the system of inequations x + 2y < 3,3x +4y>12, x>0;y>1
@0 (b) 2 (c) finite (d) infinite
Ans. (a)
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Sol.

21.

Ans.

Sol.

22.

Ans.

Sol.

23.

Ans.

X+ 2y<3;

3x+4y >12;

Xx2>20;y>1
Drawing graph

N -
d N

0 1 2 Nﬂ. 5
7 7
XY=3 g ay=12
Here No.

Feasible Region . so. No. of solution =0

SECTION - B

In this Section, attempt any 16 questions out of Questions 21-40. Each question is of One mark.

The number of equivalence relations in the set {1,2,3} containing the elements (1,2) and (2,1) is

(@0 (b) 1 ()2 (d)3
(c)

{1,2,3}

No. of equivalence relation containing element (1,2) and (2,1)

R:{(1,1) (2,2) (3,3) (1,2) (2,1) } .

R2{(1,1) (2,2) (3,3) (1,2) (2,1) (1,3) (3,1) (2,3)(3,2)} .

.. No. of equivalence relation = 2

Letf: R — R be defined by f(x) = l,forallx e R.Then,fis
X

(a) one-one

(d)

(b) onto (c) bijective

f:R>R
1
F(x)= = forallx<R
X

Function is not defined as x =0

n+1 . .
—— ,ifnisodd
The function f : N — N is defined by f(n) =f(n) = ﬁ , the function fis :
> ifniseven

(a) bijective
(c) onto but not one-one

(@)

(b) one-one but not onto
(d) neither one-one nor onto

(d) not defined
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Sol. f:N—>N

n_+1 ‘n add

f(n)= n _
— :n iseven

2

for one-one : f (n1) =f (n2) every n add.
n+1 n,+1

2 2

ni=nz for every odd no.

for n = even no.
f(ny) = f(n2)

=ni=n2 for every even no.
hence f(n) will be many one function

For onto

Let y =1 (n) for n = odd no.
_n+1
T2

=2y=n+l

=2y-1=n y=N.

.. Pre image exit for every odd no.
Lety =f(n) when n = even no.

y= &
2
2y=n ;y=N.

.. Pre image exit for every even no.
function onto not one-one

24. The value of sin‘{cos%] is

3n T 3 T
@ 5 (b) T (c) 5 (d) 10
Ans. (b)

Sol. sin™1 [cos%)

T 1 13n
—>——CO0S | COS——
2 5

i 1 3n
= ——C0S | cos 2n+—
2 5
T 1 3n
= ——C0S | cOS—
2 5

n 3n S5t—6n  -mn

= = —
2 5 10 10
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25. If sin~1x > cos™! x, then x should lie in the interval:
1 1 1 1
(@) [—l——} (b) [0, —] (c) (— 1) (d) [— Oj
J2 J2 J2 J2
Ans. (c)
Sol. if sin~! x > cos! x
T -1
:E—cosx>cos X
— X 2costx
2
— T 2costx
4
2o
J2
1
Lxe|—=1
[\/5 J
26. If A= {CQSa—sna} and A+A’ = |, then the value of a. is :
sino cosa
T T 3n
a) — b) — (& d) —
@ 6 (b) 3 O (d) >
Ans. (b)
Sol. A= {Cf)sa—sna}
sino cosa
A+AL =]
_ |cosa-sina .| ¢osa +sina| |1 0
" | sina cosa —sinacosa | |0 1
2cosa O 10
f— =
0 2cosa 01
so2coso=1
1 T
=C0Sa= - D a=—
2 3
y+k y y
27. fA=|y vy+k vy lisequalto:
y y y+k
(a) k(3y+k?) (b) 3y+k3 (c) 3y+k? (d) k3(3y+k)
Ans. (d)
y+k y y
Sol. y y+k vy
y y y+k

= Ci=>Ci—-C2andCo=C2-Cs3
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k 0 y
= -k kK y
0 -k y+k
= k [ky + k?+ ky] — 0 +y (k? — 0)
= k3 + 3k2y
= k? (3y+ k)
1 -2 4
28. IfA=|2 -1 3|isthe adjoint of a square matrix B, then B! is equal to :
4 2 0
(a) A (b) 7 2A () T-B (@) F—=A
J2 V2
Ans. (d)
1 -2 4
Sol. A=|2 -1 3 {|A] = 2}.
4 2 0
1 . adjB=A
o B= = adj(B) { : 2
B [adiB| = |A| = |B]
:|B|2=2
:|B|:J_rx/5
= i A
Bl
1
Bl=+—= A
V2
1 -11
29. If|1 -1 1|.Then A>— A*— A3+ AZjs equal to :
1 -11
(@) 2A (b) 3A (c) 4A (d) O
Ans. (d)
1 -11
Sol. A=11 -1 1
1 -11
1 -11]|1 -11 1 -11
A2=|1 -1 1/ |1 -1 1/=|1 -1 1
1 -11(1 -1 1 1 -11
3 _ A5
S AP —AY— A3+ A2 AT=A
and A2 = A*

=0
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30.

Ans.
Sol.

31.

Ans.

Sol.

32.

Ans.

Sol.

2

d’y

Ify=e>, then —-isequalto:
dx
(a) -y (b)y
(b)
y=e™
ﬂ = _e_><
dx
2
M —eX
dx?
dx?
_ _ dy e
If x=t2+ 1, y = 2at, then Fatt—as.
X
1 1
a) —— b) -
(a) 5 (b) e
(b)
fx=t2+1; y=2at
2
d—z att=ais
dx
dx
L — =2t - 1
. 1)
dy
. — =2a - 2
m (2)
Equation (2) + Equation (1)
dy _ EEuE
dx 2t t
Again differentiate with respect to x
ey o, L odt
dx? 2 dx
-_ 1.
2 dx
= — i X i
2 2t

x? for x<1 .
is

The function f(x)
2-xfor x=>1

(a) not differentiable at x = 1

(c) not continuous atx = 1

(a)

£ () = { x%:x<1
2-x;x2>1

Here LHD = RHD, at x = 1.
.. f(x) is not differentiable at
x=1

(c) x (d) —x
1
c d) 0
()Zaz (d)
2
d—gatt:a
dx
a1
a? 2a
- __1
2a’®

(b) differentiable at x=1
(d) neither continuous nor differentiable at x= 1
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33. The curve x? — xy + y? = 27 has tangents parallel to x-axis at
(@) (3, 6) and (-3, -6) (b) (3, -6) and (-3, 6)
(c) (-3, -6) and (3, —6) (d) (-3, 6) and (-3, —6)
Ans. (a)

Sol.  Curve x2—xy +y2 =27
differentiate equation wrto x - - - - -

= 2X — xﬂ+y><1 + 2y dy =0
dx dx

dy dy
=>2X—X — —y+2y — =
dx Ay dx

:ﬂ (=x+2y)=y—2x
dx

dx  2y-xXx
tangent parallel to x-axis.
R
dx
y-2X _
2y — X

y =2x .. Option (a) Satisfies given condition.

34. A wire of length 20 cm is bent in the form of a sector of a circle. The maximum area that can be
enclosed by the wire is :

(a) 20 sqg cm (b) 25 sq cm (c) 10 sgcm (d) 30 sg cm
Ans. (b)
Sol. 2r+L=20cm. I=20-10
Areazlrzxl =10 cm.
r
Azllr Area:1x10x5
2 2
1
Area = 2 r20 =25 cm?
d—A = 2 r (20 — 2r) Option (b)
dr 2
= 10-2r=0
r=5cm.
35. The function (x—sinx) decreases for :
(@) all x (b) x < g () 0<x< % (d) no value of x
Ans. (d)

Sol. f (X) = (x = sinx)
f(x) =1 - cosx
decrease
f(x)<0
1-cosx<O0
1 < cosx
No value possible.
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36. If 0 is the angle of intersection between the curves y? = 4ax and ay = 2x2 at (a, 2a) then the value of tan
0is:
3 2 3 2
a) — b) = c) — d) =
(a) = (b) c (©) 4 (d) c
Ans. (a)
Sol.  y?2=4ax and ay = 2x2,
2y ﬂ =4a aﬂ =4X
d dx
dy _2a dy _ 4x
X y dx a
Slope at point slope at point
(a, 2a) at (a, 2a)
[ﬂj _2a_, (ﬂj _da_,
dx (a,Za) 2a dx (a2a) a
- tand = M
1+ mym,
1-4
1+1x4
tano = ‘_—3‘
5
3
tanq = —
a 5
37. The maximum value of Z = 3x + 4y subject to the constraints x >0,y >0,andx+y<1lis:
(@7 (b) 4 (c)3 (d) 10
Ans. (b)

Sol. Z=3x+4y
Constraintx>0: y>0 and x+y<1

(1,0)
(0, 0) 1

Corner point (0, 0) (1,0) (0, 1)
0,00 = Z=0

1,00 = Z=3
0,1 = Z=4 maximum value
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38. The feasible region of an LPP is given in the the following figure:
y

Then the constraint of LPP are x > 0, y > 0 and

(@ 2x+y<52andx +2y<76 (b)) 2x +y <104 and x + 2y < 76
(€))x+2y<104 and 2x +y <76 (d))x+2y <104 and 2x +y < 38
Ans. (b)
Sol. corner point of feasible region are (0, 0), (52, 0) and (0, 38) then constraint will be

2x+y<104 and X+2y<76

39. If the minimum value of an objective function Z = ax + by occurs at two points (3, 4) and (4, 3), then :
(a) a+b=0 (b)a=b (c)3a=b (da=3b

Ans. (b)

Sol. z=ax+hy

Minimum value occurs at two
Point (3, 4) and (4,3)
..Z=3a+4b and z=4a+3b
=3a+4b=4a+3b=a=b

40. For the following LPP

Maximize Z = 3x + 4y

Subject to constraints

X—y>-1,x<3

x>0, y>0

the maximum value is :

(@0 (b) 4 (c) 25 (d) 30
Ans. (c)
Sol. Maximize z = 3x + 4y

subject to constraints

X—y>-1 ; X<3
x >0 ; y>0
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®
v
=

Corner points

(-1,0) (3,0) and (3,4) z=3x + 4y
(-1,00 > -3

(3,00—-9

(3,4) - 25 (Maximum)

Option (C)

SECTION - C
In this Section, attempt any 8 questions out of Questions 41-50. Each question is of One mark.

41. A relation R is defined on Z as :
aRb if and only if a2 — 7ab + 6b2 = 0
Then R, is
(a) reflexive and symmetric (b) symmetric but not reflexive
(c) transitive but not reflexive (d) reflexive but not symmetric
Ans. (d)
Sol. aRbifand only is
a?—7ab +6b%2=0
reflexive (a,a) e RVaeZ
= a’-7a?+6a
= —-6a’?+6a2=0
.. reflexive
Symmetric : (a, b) eR = (b, a) eR
= a’?-7ab+6b%2=0
For (b, a)
= b? -7ba+6a?= 0
Not symmetric

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : US0302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 faoebnuk.coms‘ResonanceEdu utwwttencum/ResonanneEdu www youtube.com/resowatch Bh\og resonance.ac.in

This solution was download from Resonance Solution portal PAGE # 16




Resonance” | CBSE-2021-22 | DATE : 06-12-2021 | OFFICIAL PAPER | MATHEMATICS

1 2l 3!
42, The value of [2.21 3.3! 4.4lis
3! 4 5
(@) 12 (b) —12 (c) 24 (d) —24
Ans. (d)
T 22 3 1 2 6 1 2 6
Sol. 212 313 44/ =4 18 96|=2x62 9 48
3 4 5 6 24 12 1 4 20

=12[1(180-192) - 2(40—- 48) + 6(8 - 9)]
= 12x-2=-24

=il
43, If 1 —tand || 1 tano _ a -b then :
tano 1 ||-tan® 1 b a

@a=1=b (b) a=cos 26, b =sin26
(c)a=sin 206, b=cos26 (d)a=cos 6,b=sinb
Ans. (b)

1 —tano 1 tano| " [a -b
Sol. =
tano 1 —tano 1 b a
1 —tan0 1 1 —tan0
= X—
tan® 1 1+tan0|tano 1

{1— tan® 0
f—

2
x COS” 0
2tan®  1—tan® 9}

cos®0-sin’0

— cos?g|  cos’6 . ’ i :{a _b}
2sind cos“0-sin“ 0 b a
coso cos? 0

.. C0s20 —sin20 = a 2sind cosOd = b

cos20=a b = sin26

44, The normal to the curve 3y = 6x — 5x2 at the point [1%) passes through the point:

(@3, 1) (b) 3, 2) (c) (2.3) (d) (1, 1)
Ans. (a)
Sol.  Curve 3y = 6x —5x3

. 1
A -
t point (1, 3]

differentiate w.r.t. to x ...

BQ = 6 -15x?

dx
dy 6-15x* _3(2-5x)
dx 3 3
ay_ 2 -5x?2
dx
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Slope of tangent at point {1%) = 2—5x (1)?

(%jw:z_s:_a

Slope of normal _ 1 :13 1

-3 3 dy
dx
.. equation of normal

y—Vy1= % (x—X1)

1 1

Y- 3 gt

y-1=x-1

x—-3y=0

X =3y
45. If y = sin((2sin~%x), then (1-x?)y2 is equal to :

(a) —xy1 + 4y (b) —xy1 — 4y (C) xy1 -4y (d) xys + 4y
Ans. (c)
Sol.  y=sin[2sin~x]

.. diff. with respect to x

y1 = cos(2sin~1x) x 2 x £

1-x?

v1-x? y1 = 2 cos(2sin-1x)

Again diff. equation

V1-X? y2 +y1 x ;X(—ZX) = —2sin(2sin~1x) x 2 x =
21— x? 1-x*

(1—x?) y2 — xy1 = —4 sin (2sin~1x)

(1-x2) y2 =— 4y + xy1

46. Some young entrepreneurs started an industry “young achievers “ for casting metal into various
shapes. They put up an advertisement online stating the same and expending order to cast metal for
toys, sculptures, decorative pieces and more
A group of friends wanted to make innovative toys and hence contacted the “young achievers” to order
them to cast metal into solid half cylinders with rectangular base and semi-circular ends.

le—r

Based on the above information, answer the following question :
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46. The volume (V) of the casted half cylinder will be:

(a) mr?h (b) % nrh © % arth (d) 7 (r+h)
Ans. (c)
Sol. Vol. of the casted half cylinder

V= Lzh = lTtrzh

2 2

47. The total surface area (S) of the casted half cylinder will be :

(@) nrh + 27r2 + rh (b) wrh + wr2 + 2rh (c) 2nrh + wr2 + 2rh (d) wrh + wr2 + rh
Ans. (b)
Sol. Total surface area (s)

s = arh + nr2 + 2rh

48. The total surface area S can be expressed in terms of Vandr as :
@ 2nr+ 2042y e 2V © e 2042 o, 2V(r+2)
nr nr Tr nr
Ans. (c)
Sol. - v=ln
2
and s = nrh + 7r? + 2rh
2V
h=—
r?
s= nr(z—\g) +ar? + Zr(z—\gj
Tir mr
<= 2y 2V(n+2)
r
49, For the given half cylinder of volume V, the total surface area S is minimum, when
@) (n+2)V =r’r? (b) (n+2)V = r*r? (€) 2(n+2)V =nr® (d) (n+2)V =n*r
Ans. (d)
Sol. s= nur? +M
nr
diff. wr. torr....
95 _onr +2—V(7r+2)x_—21
dr b1 r
For minimum
ds _o
dr
= 2nr—£(n+2)xi2:0
T r
= Zrcr:&(rwz)xi2
T r
N r3 _ V(TC '2|' 2)
T
= (n + 2)v = 7?r3
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50. The ration h: 2r for S to be minimum will be equal to :
(@2n:n+2 b)2rn:n+1 C)rn:n+1 drn:m+2
Ans. (d)
Sol. Ration h =T
2r m+2
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