NIOS Class 12 Mathematics Question Paper 2021 (Set C)
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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 - C 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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SECTION-A

"UsS—HA
1. cos(tan x) 1s equal to [1]
] ]
(A) o ] (B) N
1 2
(C) x2 —1 G:)) \/}C —1
cos(tan™' x) SRR 2 :
] ]
(A) X" +1 ®) J1+ X2
1 2
(C) ¥2 —1 (D) \/ x —1
3 \/ )
2. [, =¥ iscquilto 1]
A l B) 0
(A) 5 (B)
(C) —1 D) 7,
3 V2 —x
d .
L J2—x % -3 ¥
A l B) O
(A) 5 (B)
(C) —1 (D) 7,
60/0S5/1-311-C] G-607 3 [FKE DU WA [ Contd......

o
gcollegedunlaa
India’s largest Student Review Platform

S—



dy

3. Ify=x""* then — 1s equal to

dx

tan x — x(log x)sec” x

(A) ¥ N

(tan X —sec’ x)

(€)

X

d
A y:xwwé,aﬁ—d}’ TR S
X

tan x — x(log x)sec” x

(A) ¥

X

(tan x —sec’ x)

(€)

X

4. Which of the following statement 1s true?

tan x + x(log x)sec” x

B) » N

(xtanx + sec2 x)

(D)

X

tan x + x(log x)sec” x

B) vy

X

(xtanx -+ 3602 x)

(D)

X

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

(B) Concentric circles have different radius

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

(D) 25 1samultiple of 8.
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A a s s w22
(A) T g i ST 36k FU-E | G g 2
(B) Uk & g a1t gl 1 rei-=am fir g 2

(C) afe reht v A& & UHEE 3 & e g, af 9 & Wd T3 2l

(D) 25, 8 =t Ut 2|
5. Distance between planes x + 2y —3z=10and 2x + 4y — 6z =4 i1s [1]
Jia
(A) (B) 8
2
J14 8
© = D) 12
et x +2y—3z=10qM2x +4y - 6z=4 F ARG 2 :
J14
(A) (B) 8
Z
J14 8
) =5 D) 12
6. 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
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at N > N® f(x) = 2x + 3, xeN gr afteniud v ®e= 2l at £ T
(A) Uchehl Ug HTBTEH T, e 2

(B) smoTEwh Ui Ukl T, HeH 2

(C) = Theht 31 7 A TOEH, T

(D) Uehehl 3R TBTEH, Feld 2

(2 1)
7. If A= , then A is equal to [1]
Sy
(2 -1 (=2 1)
A 19 1 ® 11
(1 -1) -2 T
C
© 1 2, O 11y
iz 1
afe A7 = 2, A TR :
Y
(2 -1 (=2 1)
A B
SN Y C
(1 -1} (-2 1)
© {1 2, D11 1
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| ]
3. ,[ dx 1s equal to [1]

2 —+- 2x + C
(A) log x (B) log x

Y te 1 Iy
(C) ogs (D) log
j_ 1 L
_10gx (]ngf_ dXW%:

% L 2x .
(A) lOg}C (B) logx
4 1 +c
(©) 2log x | (D) log x
9. General solution of the differential equation ? =4tan y 1s equal to [1]
X
(A) smny=ce' (B) y=sin"'(ce™)
(C) y = cos'(ce™) (D) y = sin!(ce ™)

d
TRt GHIHIUT —y=4tany &1 SUH TA ¢ -

dx
(A) siny=ce" (B) y=sin!(ce%)
(C) y = cos'(ce™) (D) y=sin"'(ce™)
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10. The value of x for which f (x) = [x — 1] 1s not differentiable, 1s: [1]
(A) —1 (B) 2
(C) 0 (D) 1

x &1 g 1M, ek fow £(x) =[x — 1| g ufenfue oo srase i T8 g, 2

(A) -1 B) 2
(C) 0 (D) 1
SECTION-B
Wug — §
11. Evaluate lin{} tanx—gsmx_ [2]
X—> x

. tanx—sinx
lim &1 4 ATd <hIT0|

x—0 x3

12. If g=2i+ ;- 3kand b =3; — 574 2k represent two adjacent sides of a triangle,
then find the angle between them. [2]

afe vk B N Horm YA G =27 + 3k AU p =3{ — 5] + 2k g FElm @, 3
YSTI3A o &el Sl SHIUT 1A R
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13. Write the converse the following statements : [2]
a) If game 1s cancelled, then team A 1s win.
b) If ais a multiple of b then b is a factor of a.
= weAt & faem ferfam
a) A WA E gl g, A W A St 2|

b) afeq b U R, @ b, a F PHEE 2

(0 -7 43"
14. If A= 7 0 —47 |, then show that |A| = 0. [2]
—43 47 0

(0 -7 43"
gk A=| 7 0 -47|% aewzufs |Al=0
—43 47 0

OR/3r2an

For A = , verify that |A2| = (‘ADZ .

A = % fore wenfm ifvme 6 [A7] = (|A])
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15. LetR be a 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

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

Sin x> 1, X2k T, HAhHeTsT T hITU)

SECTION - C
T vs - ¥
| | . _1[ O . 8) 7«
17. Solve the following equation for x(x > 0) : St | — +S1in ey [4]

s e o Byl i sinl(ﬁ]mnl[ﬁj:%

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

& AU [ HIe, T W wem £(x) = 2x° + 9x2 + 12x + 20 I8 a1 grEmE 2
OR/3uan

Verity Rolle's theorem for the function f(x) = e*sin x, 0 < x < m.
Fel f(x) =e'sinx, 0 <x<n < fou Oe & wo= @1 weoE hifs)
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7 : dx

19. Evaluate:fﬂ 1+ vian x

[4]

R

dx
" 1++/tanx WA W Ay

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

| X_y_ 2 x+Z2 y—-1 z+l
to the lines e and > ; S 4]
XY Z x+2 y-1 z+1
faeg (—1, -3, —2) | TRA et 3R {@na 1=y T == oh CTEEd

@1 & AT Fd i)

21. LetR" 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 YATeHeh aRadicleh FEi wm ag=d R 23R f: R*— [2, o) W f(x) =x*> + 2 g@
gftnfya wem 21 2wt T et £ o ufaenm ot siferea 2 et £ oft s fifsm

22. Find the distance of the point (1, 2, 3) from the plane x — y + z = 5 measured

x+1 y+2 z+3

parallel to the line 5 5 1 (4]

x+1 y+2 2z+3
@ > - 3 4 % 'R, fag (1, 2, 3) A d@ x — y + z = 5 & gl 7 Hife)
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23. Solve the following differential equation : [4]

ﬂ+ ycotx =2cosx
dx

TFHA THIHI0T g)i+ yCotx =2C0SX Rl g1 <hifTU|
X

OR/3rdan

Find the equation of the curve represented by

d—yzxy+x+y+1
dx

and passing through the point (2, 0).

d
d—izxy+x+ y +1 g wefsta ask, S foreg (2, 0) | g AT g, o1 THIRT J1d it
xz
24. Find: I(xz+4)(xz+9)dx. [4]
[t i
(.1:2 +4)(J«:2 +9) HAtd |
OR/31¥an
|
Find : I dx
X+x
J _— A i)
x+/x
60/0SS/1-311-C] G-607 12 [ AR ORA LG NS AR Rl [ Contd.......

o
gcollegedunlaa
India’s largest Student Review Platform

S—



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. (4]

fau o g <t afiftn qen &l 3 aRmma w1 =i % forg, Eiisn o gk Smrel vt AT =rEaw g

Safeh g o S, ST Rt WS % SR
26. Determine the values of a, b for which the function [4]
Lt a, x<-2,
X+ 2
F=1a+b , X=-2,
2x+Db L X =2

1S continuous at x = —2.

a AR b & A AA FMa Fhirere, ek o0 wer

Eadl] a, x<-2,
X+ 2
J(x)= a+b , X=—2,
2x+Db , X> =2
X =—2 W Had g\
60/0SS/1-311-C] G-607
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(-5 -8 0
27. 1, 1is an identity matrix of order3and A=| 3 5 0 |.Show that A*>=1, and
1 2 -1
hence find A™! and (A?). (4]
(-5 -8 0
FR3MUTETFE A [aan A= 3 5 0 |wfcruguigeies A2=1, qon A 3R
(1 2 -1
(A?)! +it 7 Hifs)
a+2a 2a+1 1
3
28. Show that | 26+1 4+2 1=(a-1)] [4]
3 3 1
a’+2a 2a+1 1
3
ootz f | 24+ a+2 l|=(a-1)
3 3 1
SECTION-D
TUs -q§
29, Prove that the straight lines —— =2T2=X¥2 g F=) Y48 _z-G
. Prove that the straight lines — 1 , and — v T are
coplanar and find the equations of plane on which they lie. [6]

~&Jc—l_y+2_z+3 x—S_y+8_z—
Rig e 6 v —, 1 > 7 5 11

iRt i A9 hifse Sed 3 Tam fem )

6 .,
THAA 2l 39 d
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30. 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 &7 F gARA 7 R

OR/3r2En

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

tan~/x & 9o fagT A e T IR

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 it

graphically. 6]

Uk fAmiar St q2n e U9 S 21 9 Ufdied &0 8 w8 10 92 RH HdT 2| Ueh olel 09 a9
H, Ueh Hict U4 Wl T H oA 9Tl THT W A1 G909 00 g1 U el U9 6l a9 § 20 fee
T 2| Ueh ATcA O ht T 8 | o<1 T g 3R Uk fo | s1fereran 50 0 9=l 511 Hehd @1 Ueh et
O T5 | o a1 @ AR Uk o 1 tfeeran 50 T S S "ahd 2| Ftan stfteran e sifia
ST IR 21 36 THEN Tl IRgGH NUTHA FHET S1130 3R e fafer & g i)
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32. Solve the following system of linear equations, using matrix method : [6]

X FyEz=1]
2x+2z=0
dJx—y+2z=4
g fater |, e ardteo Feera &t @@ it
-ty re=l
2x+2z=0
Sx—y+2z=4
OR/3&en

Using elementary row operations, find the inverse of the following matrix.

0 1 1)
1 2 1
2 3 2,

URTEH Uik AiRATaAl Sl TanT &k, T STTSgE &1 ok AT hitsTg :

0 1 1)
1 2 1
2 3 2

33. Find the equations of the tangent and normal to the curve y* = x° at the point where
x coordinate 1s 4. [6]

T )’ = x° % 39 fog W Frwem x—Fdenes 4 2, w91 Tan 9 sAfteia o ARt 1 it

¢ ¢ 0
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