NIOS Class 12 Mathematics Question Paper 2021 (Set B)
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General Instructions:

1. Candidate must write his/ her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 60/ OSS /1, Set - B on the Answer-Book.

(@) TheQuestion Paper is in English/ Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.

You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  If youchoose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the questions will be yours only.
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Note: (1)

(2)

This question paper consists of four Sections A, B, C and D containing 33 questions.

Question Number 1 to 10 in Section A are multiple choice questions (MCQ). Each question carries
one mark. In each question there are four choices (A), (B), (C) and (D) of which only one is correct.
You have to select the correct choice and indicate it in your answer book by writing (A), (B), (C) or (D)
as the case may be. No separate time is allotted for attempting MCQ.

Question Number 11 to 16 in Section B are very short answer questions and carry 2 marks each.
Question Number 17 to 28 in Section C are short answer questions and carry 4 marks each.
Question Number 29 to 33 in Section D are long answer questions and carry 6 marks each.

All questions are compulsory. There is no overall choice, however, alternative choices are given in
some questions. In such questions, you have to attempt only one choice.
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1. Letf:N — N be defined by f(x) =2x + 3, xeN. Then f 1s

SECTION-A

(A) one to one but not onto

(B) onto but not one to one

(C) neither one to one nor onto

(D) one to one and onto

GUS—-H

[1]

aAr £ N > NW® £(x) = 2x + 3, xeN grt aRefed ue wed 21 @ f e

(A) Uchehl U ATSEH Tel, Teld &

(B) 3TSIEe®h Ut Uchehl -gl, HeH @
(C) = il Uchehl 3R 7 & BISh, el 3

(D) Uk 3R ATSIEH, e g

- C
A) log x

%
(©) 2log x

FC

60/0SS/1-311-B]

dx 1s equal to

G-607

3

2%

+cC
(R) log x

|
6
o) log x

[1]
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1 1
I 10gx (10g);)2 dx El{la!% :
e g = & 2 -
L) log x L log x
: - C : +C
(©) 2log x | (D) log x
3. General solution of the differential equation ? =4tany 1s equal to [1]
X
(A) siny=ce' (B) y=sin"'(ce™)
(C) y = cos!(ce™) (D) y=sin'(ce™)
dy
TR THIEHTT d—x=4tany &1 HUH §A ¢
(A) siny=ce' (B) y=sin"'(ce*)
(C) y = cos'(ce™) (D) y=sin'(ce™)
4. The value of x for which f (x) = |x — 1| 1s not differentiable, 1s: [1]
(A) -1 (B) 2
(€) 0 (D) 1

x &1 g 9F, ek fee £(x) = [x — 1] R ultenfoa e staesher- i 81 g, @ ¢

(A) —1
(C) 0
60/0SS/1-311-B]
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(B) 2
(D) 1
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5. Daistance between planes x + 2y — 3z =10 and 2x + 4y — 6z =4 15 [1]

J14
(A) , B) 7
J14 12
D
(C) 5 (D) N
et x +2y—3z=10qM2x + 4y —67= 4 FHA R A :
J14
(A) , (B) 7
J14 12
(C) o (D) N
(2 1)
6. IfA'= , then A is equal to [1]
01
[2 —1] [—2 1)
A B
A 1 ® 11 -
(1 —=1) (=2 1)
(2 1A
gfe A7 = 2, T A TR :
11
G T 4
A {1 1 B {1 -,
1 —=1) (-2 1)
C
( ) \—1 2/ ([)) \1 1/
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7. cos(tan™ x) 1s equal to [1]

| |
(A) 2 (B) \/1 + 5

x +1

cos(tan™! x) =RIER 2 :

1 1
(A) X" +1 ®) J1+ X3
1
(C) Y2 —1 (D) \/xz—l
8. | 23 equal to 1]
2 —x+4x-3
1
(A) 5 (B) 0
(C) —1 D) 7,
3 V2 —x
L V2-x++/x-3 o g
1
(A) 5 (B) 0
(C) —1 (D) 7,
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dy

9. Ify=x""* then 7 18 equal to [1]
tan x — x(log x)sec” x tan x + x(log x)sec” x
() yrr R B) yIErICOED

(tan X —sec” x) (xtanx +sec” x)

(C) (D)
X X
dy
gfe y =x2x g, @ i R B
X
tan x — x(log x)sec” x tan x + x(log x)sec” x
(A) Y B) v
b X
(tauwc—sec2 x) (xtanx +sec” x)
(C) (D)
X X
10. Which of the following statement 1s true? [1]

(A) Chord of a circle 1s double of 1ts radius

(B) Concentric circles have different radius

(C) If a number has more than two factors then it 1s not composite

(D) 25 is a multiple of 8.
e # @ Fen we T 27
(A) T I N a1 IHE AU | A gt gl
(B) U & g a1t gl 1 3rei-=am fir g
(C) ate fheEil Tk & & UHEE 9 | AHieE 2, a9 T Wi T 2
(D) 25, 8 &1 7o 2|
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SECTION-B

Qus - 9q

11. LetR be arelation defined on the set of natural numbers N as follows R = {(x, y) :
xeN, yeN and 3x — y = 12}. Find the domain and range of the relation R. [2]

UTehd TEat & ag=d N W, @y R = grn aiefua g

R={(x,y):xeN, yeN 3R 3x — y= 12} s« R =1 U a IRER 7 Hiteo|

12. Find the derivative of sin x° with respect to x°. [2]

sin x> &1, x>k TUE, JThetst ATd HIfU|

13. Write the converse the following statements : [2]
a) If game 1s cancelled, then team A 1s win.
b) If a 1s a multiple of b then b 1s a factor of a.
= wel o faem feriau :
a) R T T g1 e, d@ EW A Sfiadt 2|

b) aRaq b IUNE, @b, a T PHEAEE gl
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14.

15.

16.

(0 -7 43"

ItA=| 7 0 —47 |, then show that |A|=0. [2]
\—43 47 0
(0 =7 43"

ae A=| 7 0 -47|% diawizefe|A|=0
43 47 0

OR/atga
(1 2)
For A=| . |, verify that A2l=(|A])"
> 2/
1 2 . .
A=, % forg wenfom Sife for |A%|=(|A|)
\ /
Evaluate lim 22510 2]
X—> X

. tanx—sinx
lim 1 {1 4 i)

x—(0 x3

If G=2i+ j— 3k and b =3 — 571+ 2k represent two adjacent sides of a triangle,
then find the angle between them. [2]

afe Uk B R q Hor\ YU G = 27 + | — 3k AW p =3{ — 5 + 2k g FrEwua g, 3=
Y13 o & ST HIVT T hITTC|
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SECTION - C

WS - ¥
(4 3 37
17. 1, 1s an identity matrix of order 3and A=| -1 0 —1|.Show that A*=1, and
hence find A™! and (A%). [4]
(4 3 3)
W3 HMURTHRE AR Lawm A=| -1 0 -1 |&icrogunsgiesr AZ=1 qen A 'R
—4 -4 -3
(A?)! +ft 3@ ST
18. Determine the values of a, b for which the function (4]
#%2) a, x<-2,
x+2
D=4 +b , X=—2,
2x+b , X > —2

1S continuous at x = —2.

a AR b & 9 AF AT hifeTu, Rieeh v wem

Cad.! a, x<-2,
X+ 2
f(x)zﬁa+b , X=-2,
2x+b , X >—2
X =—2 W Fdd gl
60/0SS/1-311-B} G-607

10
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19. The perimeter of a triangle 1s 16cm. If one side 1s 6¢cm, find the other two sides so
that the area of the triangle 1s maximum. [4]

ueh TS 1 ufmma 16 @t 31 3fe v Yo 6 At el g, ot Seht g1 Snsti i erEngdl [
Fifste, @ Biys &t gawa siftesan gl

7 1 dx
" 14++Jtanx

20. Evaluate: j. (4]

(K
v 1+\/tanx

dx <1 UM A HifTO)

21. Find the equation of the line passing through the point (—1, -3, —2) and perpendicular

he 1 xX_y 2z dx+2_y—l_z+1 "

t':)temes1 5 =7 and — > 3 (4]
Xy Z x+2 y-1 z+1

fag (—1, -3, —2) | T ATt 3R [Ena 1=y 3 ™ == o oA

@1 w1 T T i)

22. Let R" be the set of all positive real numbers and f: R"— [2, o) be a function such
that f(x) =x*+ 2. Show that inverse of f exists and also find . [4]

HHT YATeHe aRadieleh FEei @ ag=d R 23R [ R*— [2, o) W f(x) = x> + 2 g®
gftnfua wet 21 Suiieu foh weta £ o afdeim @ sifeea 2 3R £! oft e il
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a“+2a Za+l
2a+1 a+2

]
1

23. Show that 4
3 3 ]
a’+2a 2a+1 1
3
avitzn f | 24T a2 li=(a-1)
3 3 ]
; i T | 6 P | 8 _ JT
24. Solve the following equation for x(x > 0) : S ~ +sin ~ =3 4]
. -1 0 . ] 8 T
x(x > 0) & foru =1 weieor &t gt shiferg @ SIn (;)+sm [;j =

25. Find the interval in which the function f(x) = 2x° + 9x* + 12x + 20 are increasing or
decreasing. (4]

a 3T Fd e, " W= £ (x) = 2x° + 9x2 + 12x + 20 agi|™ = g&we 2
OR/&¥an

Verity Rolle's theorem for the function f (x) = e*sin x, 0 < x < 7.

weH f(x) =e'sinx, 0 <x<n @ fou et & wwa 1 deo fik)
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X

26. Find: | oy & 4]

e o o

X’ +4)(x+9
OR/3r¥an
Find I : dx
ind: )7 Nrbat
J — i
wd \/; JATd I
27. Solve the following differential equation : [4]
dy .
XCoOsx—+ y(xsimnx+cosx) =1
dx
dy .
TTheT THIHI0T xcosxd— + y(xsinx+cosx) =1 =i ga S|
X
OR/31En
. . . dy
Solve the differential equation : (X + 2)5 =x"+4x-5.

3Tahel THRTOT (I+2)?=X2+4X—5 &l gA i)
X
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28. Find the distance of the point (1, 2, 3) from the plane x — y + z = 5 measured

¥4+l y+L ZF+3

parallel to the line 5 3 1 (4]
x+1 y+2 z+3
@ > 3 2 % 'R, fag (1, 2, 3) aa@ x — y + z = 5 A gl 7 Fife)
SECTION-D
©UE —q

29. Find the equation of the normals to the curve x* + y*— 2x — 4y + 1 = 0 at the points
where tangent are parallel to the y-axis. [6]

T 10+ )2 — 2x — 4y + 1 = 0 % 3 fagan, e W ok W et T8 el [ y-31et & R
2, W A=l 1 iR 7 Hifs)

30. Find the image of the point (1, 3, 4) on the plane 2x —y +z=09. [6]
ad 2x —y + z=9# fag (1, 3, 4) =1 yldfera 7@ Fifw)

31. A manufacturer makes red and blue pen. He works at least 10 hours per day. A red
pen takes twice as much as time as to make a blue pen. A blue pen takes 20 minutes
time to make. A red pen sells for X8 and at most 50 can be sold in a day. A blue pen
sells for X5 and at most 50 can be sold in a day. The manufacturer desires to
maximize his revenue. Formulate the above problem as a L.P.P. and solve 1t

graphically. [6]

Ueh Faian eret q2n et O T 21 a8 fdfed w0 8 0 10 92 M AT 2 U e o1 a1 E
T, Teh et U9 Sl I | o STt 909 | AT 90T oRTdl ¢l U Aol O @t a9 | 20 fime
T 21 Teh oATA O it T 8 | St T g 3R Uk {1 |/ s1fereran 50 0 9=l 11 Hehd 8| Ueh et
O T5 | o ST @ 3R Uk @ 1 stfeeran 50 T S S "ehd 21 Ftan stfeeran e sifia
T TR 2| 30 GHE <l IRgeh MU THET F49120 3R ATET f&fe 8 g it
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32. Find the smaller area enclosed by the circle x* + y* =4 and the line x + y=2. [6]

Fax2+y =4 qMuT x +y=2 g R SR &F 1 &AkA 7 i)

OR/3r2an

Find the derivative of tan+/x from first principle.

tan~/x @1 9o fagra & staehe 7 i)

33. Solve the following system of linear equations, using matrix method : [6]
3x+y+z=1
2x+27=0
Sx—y+2z=4
g fafer |, e wfieRtor e &t g Hife

xtryrz=l

2x+2z=0
Sx—y+2z=4
OR/3Ya
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Using elementary row operations, find the inverse of the following matrix.

(0
I

1
2

1)
|

2 3 2

R Ul ARl Sl T=IRT hteh, = STTSgg ol SgahA FTd HiNTU

(0
1

60/0SS/1-311-B]

1
2

1)
1

¢

G-607
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