NIOS Class 12 Mathematics Question Paper 2021 (Set A)

This Question Paper consists of 33 questions and 16 printed pages + Graph Sheet.
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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 - A 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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MATHEMATICS
(FTf0Ta)
(311)

Time : 3 Hours] [Maximum Marks : 100
aug ;3 g [quties : 100

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.

3 W9 U= H FeA 33 T , W R WUel A, &, | U1 g § faenfom 2

QUE-H H U9 FEA 1 R 10 Toh aUT Tgiaehedid T &, T Tedh o fo1g 1 3ies faiRa 81 Teish w99 o S
&% &I H (A), (B), (C) aut (D) = fereheq fou mu 2 5 H 4 whig Uk Tt 21 aehl Tt forehe Y1 8 72 1o
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&1 ez e 2|
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SECTION-A

WIS—H
(2 1)
1. IfA' = , then A is equal to [1]
A1
(2 —1) (=2 1)
A B
5 - (B 13
C D
© 11 2 KA S Y
(2 1
gfe A7 = 2, dl A SR 2 :
A1
i T (=83 q )
A B
( ) \—1 1/ ( ) \1 _1/
1 —=1) (2 1)
(C) \—1 2 | D) \ 1 1/
2. cos(tan x) 1s equal to [1]
1 1
(A) | (B) \/l+;vc:2
C : 2
( ) xZ_l G:)) \/}C _1
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cos(tan™! x) =R 2 :

] 1
B 2 B) e
1
3. Letf:N — Nbedefined by f(x) =2x + 3, xeN. Then f1s [1]

(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

At £ N > N® £(x) = 2x + 3, xeN grt aftenfed ue we 21 @t f ek
(A) Uchehl Ut ATSTE T, e ¢

(B) ooTEH Ut Uehehl T, W

(C) 7t Uhehl 3R A 1 ATSTH, FeH 2

(D) ueht 3R ATBIEH, T @

i [ AT e mquuld 1
: 2 x+Jx3 1s equal to [1]
A) B) 0
» ®)
(C) —1 (D) 7,
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3 N2-x
I

2 J2—x +/x-3

60/0SS/1/311-A]

dx SR 3 :

dx 1s equal to

dx TR T :

G-607

5

(B) 0

T
(D) 7,
lec

(B) log x |
: T C

() log x
inc

LB) log x |
1 +C

(D) log x

[1]
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dy

6. Ify=x""" then e 18 euqal to [1]
tan x — x(log x)sec” x tan x + x(log x)sec” x
) y R @) yrrroen

(tan X —sec” x) (xtanx +sec” x)

(€) (D)

X X

dy
e y = xn- %,Ehd—w%:
X

tan x — x(log x)sec” x tan x + x(logx)sec’ x
() y D @) yorrxoeD
X

tanx—seczx (xtanx+sec2 x)

(€) (D)
X X
. . . . dy
7. General solution of the differential equation 1s Ir =4tany equal to [1]

(A) siny=ce' (B) y=sin"'(ce™)
(C) y = cos(ce™) (D) y=sin"(ce™)

d
T THIHIT d—z=4taﬂy <l U T ¢ :

(A) siny=ce (B) y = sin!(ce®)
(C) y = cos'(ce™) (D) y = sin'(ce ™)
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8. 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 1t 1s not composite

(D) 25 isamultiple of 8.

e ® & i we Th 27

(A) Uk I i SAaT IHE AL | A gt gl

(B) T & &g aret el o el W 2 2

(C) afe foret v T & e 9 | Hied €, @ T8 Je Wl T 2

(D) 25, 8 = TUT 2

9. 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 OH, ek fee £(x) = [x — 1| g0 uitentee e Staeher-ia T8l @, 2

(A) -1 (B) 2
(C) 0 (D) 1
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10. If the perpendicular distance from the point (2, K, 0) to the plane 4x -2y +3z=12

4
1S @ unit, then possible values of K are : [1]
(C) 0,4 (D) 0,4

4
g (2, K, 0) & @& 4x — 2y + 3z = 12 i ovaaq g 720 ghe gl K & Tvvwaa: AF 2

(A) 1?4 (B) _1: 3
(C) 0,4 (D) 0,4
SECTION-B
TS - §q
(0 -7 43"
11. If A= 7 0 —47 |, then show that [A| = 0. [2]
—43 47 0 |
(0 -7 43"
afle A=| 7 0 —47 |, gwize e fE (A|=0
OR/3an
1 2)
For A = . verify that |A’| = (|A])".
G 2
(1 2 , )
A= ¥ fore wrenfum ifs fon |A°] = (|A)
Gy
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12. Let R be relation 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]

ITeha FEAstl & ag=g N i, ¥y R = g aRenia 2

R = {(x,y): xeN, yeN 3R 3x — y = 12} w=g R &1 U & aiEr 71a il

13, Pvaluae m o nr —Pas 2]

x—0 x:}

. tanx—sinx
lim 1 HH Jd hITU)

x—) x3

14. Find the derivative of sin x°* with respect ot x°. [2]

sin x° &1, x” <k |TU8T, TaehcTst AT hileTg|

15. If G=2i+ j— 3k and b =3 — 57+ 2k represent two adjacent sides of a triangle,
then find the angle between them. [2]

A uw Py R AT G0 G =2/ + [ -3k AWM p =3{ -5 + 2k g @A @, 3
YIS o & T HIVT A e
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16. Write the converse the following statements : [2]
a) If game 1s cancelled, then team A 1s win.

b) Ifaisamultiple of b then b is a factor of a.
e oAt & foemm forRa

a) dfQ WA T g g, Al Em A e 2|

b) afRa b IS, @ b, a F UAEE 2|

SECTION - C
TGS - |
a+2a 2a+1 1
3
17. Show that 2a+l a+2 lz(a—l)_ (4]
3 3 |
a +2a Za+l 1
3
e fs |20+ a+2 1=(a-1)
3 3 |
3 1)
18. If A = , find x and y so that A® + xI, = yA. [4]
0 35/
/3 1\
afe A = - % fe1g A? + xI, = yA 3, @t x 3R y &1 4 H1d HIT0)
\ y
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. 4,6 . 8 =&
19. Solve the following equation for x(x > 0) : sin~ —+sin 1; o [4]
. 4,6 . 8 7
x(x > 0)%%Qﬁﬂﬂtﬁa?{mﬁgﬁﬁrﬁrq Sin x S1n ;zz
20. Determine the values of a, b tor which the function (4]
Sl a, x<-—2,
X+ 2
FO={asp a2
2x+b , X>—2

1S continuous at x = —2.

a AR b & 9 AF AT HifeTu, Rieh v wem

Ead) a, x<-2,

xX+2
F)=1a+p , X=—2,

2x+b , X > —2

X =—2 W FGad 2|

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

A AU [ RN, TR e f(x) = 2x° + 9x2 + 12x + 20 9Ei|e o gawE 2|

OR/3Yarn
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Verity Rolle's theorem for the function f (x) =e*sin x, 0 < x < 7.

e f(x)=e'sinx, 0 <x <7 o {10 T o THI T T HIU)

22. Divide the number 75 into two parts such that product of one part and square of
the other part 1s maximum. (4]

& 75 w1 QWA | fawiiea i, s aget Wt SR gE HET % S ST UETA SATSeRaR
2l

2

23. Find I(xz _|_4)(xz _|_9) dx [4]

2

'[(Jc2 +r43((x2 +9)dx T i

OR/32an

i 1

. ax
24. Evaluate: | T ] [4]

T2 1
dx Hifo
I” ] ++/tan x <l HiH d |
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25. Solve the following differential equation : 4]

Q+sin(x+ y):sin()c—y)5 giveny=£ when x = 0.
dx 2

=1 stawe TfieoT | g i

Q+sin(x+ y)=sm(x—1y),

dx

forer 2 o6 v x = O | y=§

OR/3r2Ean

Form the differential equation corresponding to y = e*(a cosx + b sinx) by eliminating
'a' and 'b".

a 3R b & fIelu" & gy = e*(a cosx + b sinx) o WA HIhe THIEUT SIS

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

, X_y_ z .x+2=y—1=z+l
to the lines T and > ; ” [4]
2 —1 1
farg (-1, -3, ~2) Ao Aeh s 7= 2 = o T = 2= =~ e
T 1 THIRIUT AT HIT0|
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27. Find the distance of the point (1, 2, 3) from the plane x — y + z = 5 measured

¥4+l y+L ZF+3
2 3 4

[4]

parallel to the line

x+1 y+2 z+3
2 3 4

& &% TR, g (1, 2, 3) @ ad x — y + z = 5 i gt 7@ Fife)

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

HHT YT TR et wl ag=d R 2R /R — [2, 0) M f(x) = x> + 2 g/
gffe W 21 99Is foh e £ o Ufdetm @ sifeaea 2 3R /! oft s <hifso)

SECTION-D

T us —-§

29. Solve the following system of linear equations, using matrix method : [6]
IX+ytz=1
2x +2z=1
dJx—y+2z=4
3rg fatar |, A aefientor e &t g il ¢

3x+y+Z:1

2x+27z=0
Sx—y+2z=4
OR/zrYan
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Using elementary row operations, find the inverse of the following matrix.

0 1 1)
1 2 1
2 3 3

URFTe Ufcrd Tlshanstl sl T2 @hteh, (A STSIE ol SIohH 1A ShINTT

0 1 1)
1 2 1
2 3 2

30. Find the equations of the tangent and normal to the curve y(x—2) (x—3)—x+7=0 at
the point where 1t cuts the x axis. [6]

ak y(x—2) (x—3)—x

7 =0 % 39 fog, Tl 92 Tk x—3e1 Sl FHedl g, W T W@ 9

HAIHS o THIEHUT T hiTT|

31. Find the smaller area enclosed by the circle x* + y* =4 and the line x + y=2. [6]

Fax’+y?=4am@ x+y=2 g R B &4 F GAFA 7 Rt

OR/312Ean

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

tan~/x w1 9w Rigr @ srEeher T i)

60/0SS/1/311-A]
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32. Find the value of A for which the four points A,B,C,D with position vectors
i k, 4i + 574 Ak, 30 + 9+ 4k, —4i + 47+ 4k respectively are coplanar.  [6]

) w1 &g WA A i Rk forg ww e A B,C,D fmeh feafa afew seaw: —j -k,
45 +57+ Ak, 31 +9] + 4k, —4i + 4] + 4k TEaEHA

33. A manufacutrer 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

grpahically. [6]

Uk fAmTar &ret q2n A U9 S 21 9 gfdfed 0 | w8 10 92 I Rdl | U el 09 a9
H, Teh et 94 i I | o ATt S99 | AT 90T oRTdl ¢l U Hiet O @t a9 | 20 fime
T 21 Ueh oATcA U4 it T8 | oIt T g 3R Ueh {1 |/ s1fereran 50 707 ==l 511 Hehd 8| Ueh et
g9 5 | ot T g 3R Uk faa | stfereraw 50 T 9= S Eehd 2| Faiar stfenan aea sifia
HET IATEAT 2| 36 THEN hil IR TUTHA THEN 9130 3R e &fer 9 g Sifsu)

¢ ¢ ¢
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New Questions of SET - B

SECTION - A
5. Distance between planes x + 2y — 3z =10 and 2x + 4y — 6z =4 1s
J14
(A) (B) 7
2
Jia 12
C D
© 5 ) T
et x +2y—3z=10qM2x +4y —67= 4 FHA R A :
Jia
(A) , (B) 7
J14 12
C D
© 7 ) T
SECTION - C
(4 3 3
17. I, 1s an identity matrix of order 3 and A=| -1 0 -1|.Show that A*=1, and
-4 -4 -3,
hence find A™' and (A%)".
(4 3 3)
HE3TMUHIHRE A Laam A= -1 0 -1 |&wfemaumgufe A2=1 qen A 'R
—4 -4 -3

(A?) ! #t 7 i)

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.

ueh By =t Rt 16 At 31 afe v g 6 S el @, at S1ehl 9 Wenal i erarsal {1
Fifste, em Bgs @ e siteeRad gl
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27. Solve the following differential equation :

xcosxﬂ + y(xsmx+cosx) =1
dx

dy .

TR THEHIOT xcosxd— + y(xsmx+cosx) =1 =i g Rfw)
X
OR/3¥an
. . . dy _

Solve the differential equation : (X + Z)E =x"+4x-5,

d ,
TTHA THIHT (X+2)Ey=x dx -5 = g RfSw

SECTION - D
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.

e x>+ )2 — 2x — 4y + 1 = 0 % 3 fargati, R o =k W =1t 71 wuet Y y-e1et o enH
2, W ATt 1 THIEHIUT 9 <RI

30. Find the image of the point (1, 3, 4) on the plane 2x —y + z=09.
ad 2x —y +z=9 " &g (1, 3, 4) =1 ufafera 7 Fifm)
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New Questions of SET - C

SECTION - A
5. Distance between planes x + 2y —3z=10and 2x + 4y — 6z =4 1s
Jia
(A) (B) 8
2
. J14 o 8
©) — D) 712
et x +2y—3z=10qM2x +4y —6z7=4 FFA R AT :
Jia
(A) (B) 8
2
o V14 , 8
©) 3 ) T2
SECTION - C
23. Solve the following differential equation :
s + ycotx=2cC0Ssx
dx
dy
ST THIHIOT o ycotx =2cos X @i g i
X
OR/31En

Find the equation of the curve represented by

dy =xy+x+y+1

dx

and passing through the point (2, 0).

dy

=Xty + 1 g v w6, S g (2, 0)  Ee ST &, e W i
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25. Given the sum of the perimeters of a circle and square, show that the sum of their
areas 1s least when the diameter of the circle 1s equal to side of the square.

fau o g < aftfer qen ot o ufimrg @ @ % for, gz o 3k SRt @ F =gEAw g

27.

29.

33,

60/0SS/1/311-A]

Safeh g 1 S, SR Rt WS % SR
(-5 -8 0
[, is an identity matrix of order 3and A=| 3 5 0 | . Show that A*>=1, and
L4 2 =l
hence find A! and (A?) .
(-5 -8 0
w3 MUBgHER AP [am A=| 3 5 0 |wfcugwmzuie AZ=1 au A'sR
L1 e =l
(A?) ! oft 7 i)
SECTION - D
" ot b et 1 x—-1 y+2 z+3 q x—3 y+8 z-6
rove that the straight lines — | 5 and — s ] are
coplanar and find the equations of plane on which they lie.
fag Fifse ok @
x—1 y+2 z+3 x-5_y+8 z-06
3 1 2 07 -5 11

GHAA 2| 39 et ohl THIERUT 4t FiTa hifore e 3 W@ fem 2

Find the equations of the tangent and normal to the curve y* = x° at the point where
x coordinate 1s 4.

T Y’ = x° % 39 forg W Rrwem x-Fgunes 4 2, w9l T a sifteia o |ttt [ il

20
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