This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 11 printed pages and a Graph Sheet.
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2.
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.

Write your Question Paper code No. 64/ OSS / 2-A on the Answer-Book.

5. (@)  The Question 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 question will be yours only.
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MATHEMATICS
T

(311)
Time : 3 Hours | [ Maximum Marks : 100
| : 3 9Ue ] [ gutiek : 100
Note : (i) This question paper consists of four Sections, viz., “A’, ‘B’, ‘C’ and ‘D’ containing

33 questions.

() Question Nos. 1 to 10 in Section “A” are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C” are short-answer questions and carry 4 marks
each.

(v)  Question Nos. 29 to 33 in Section ‘D’ are long-answer questions and carry 6 marks
each.

(vi) 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.

feor: () WUE-THFABTAEE AR GE ‘s, ‘T, ‘W qen ‘T H fawfaa ¥
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SECTION - A

o ug - A

1.  If A is a skew symmetric matrix of order 3, then |A| is equal to : 1

afg A #ife 3 1 T foom wwfia o7ege 8, @ |A| TR T

(A) 0 B -1 © 1 D) -2
2x (x — 2)
2. Function J(X) = m is discontinuous at : 1
(A) Oand 2 (B) 3and 4 (©) 0,2,3and 4 (D) 2and 4
. 2x(x—2)
W f(%) =3 (=4 3T T :
(A) 03R2W (B) 33AR4R (C) 0,2,33R4™W (D) 23R4 ™
. dy .
3. If x=a sint and y=a cost, then the value of a att=01is: 1
. dy
Ifcx=a smt,yzacost%, Wt=0W ar T Y B :
A) -1 (B) 1 (C) — cott (D) 0
1
4. I_1|x|dx is equal to : 1

I_11|x|dx ELELE

N =
—~
)
p—
o

(a) -1 (B) 1 ©)

i
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d
5. Integrating factor of the differential equation Ey +ysecx =tanx js: 1

e e L +ysecx—tanx 1 HHHT T © -

(A) sec x—tan x (B) log |seC x + tan x|
(C) sec x+tan x (D) secx
6.  The distance of the origin from the plane x +y+z=3, is : 1

o foig & 9 x+y+2z=3 H T T :

1 1
(4) 3 ®) 3 © 5 O) 3
2 yZ
7.  Points on the curve Y + T 1 where tangents are parallel to x - axis, are : 1
(A) (0,4) and (0, —4) (B) (4, 0)and (—4, 0)
(C) (0,4)and (-4, 0) (D) (4, 0)and (0, —4)
EED ?+E_1 % foig, TS R oaei @M, x - 3181 & TR 3, ¥ -
(A) (0, 4) qum (0, —4) (B) (4, 0) qum (-4, 0)
(C) (0,4) T (—4,0) (D) (4, 0) 92 (0, —4)
8. Maximum value of f(x)=x>—4x in [0, 1] is : 1
A [0, 1] T B f(x) =12 — 4x Fl IoHTH TH T :
(A) -3 (B) 4 < -4 (D) 0
9. Interval in which f(x)=2x3+3x>—12x+5 is increasing, is : 1
ST, T8 W f(x) =223+ 322~ 12x +5 FHAM , ¥
(4) (=21 (B (=11) © (=2 -1 D) R-(-21)
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10. “Contrapositive” of the statement “if x is composite number, then it has more than two factors’ 1
is :

(A) if x is not a composite number, then it has more than two factors
(B) if x is not a composite number, then it has only two factors
(C©) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors
HoT IS x Tk HIH HEA T, A 36 Q1 9 A e g 1 gfauerees 8
(A) % x T T e T T, @ THh & 9 2Afue e g

(B) e x TH HYF W& T €, q Tk had ol UGS 2l
(C) AT x ™ Y PHEE €, T x T TIa G Tl §
(D) A x T TIF T&A T, @ 3Hh =R F 31ferh o g

SECTION - B

o ug - o

2 =3)\(«x 1
11. Solve the matrix equation = . 2
1 1)\y 3

e R R

OR / 3teran

23
Find the inverse of the matrix A = [2 4} .

2
2

~

i] 1 HshH J1d TSI |

S

i
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d
12.  If y=x*SY, then find Ey 2

-qfc:y xxcosx% ;.h mw|

13. Find the ratio in which the line segment joining the points (2, —4, 5) and (7, —2, 3) is divided 2
by xy - plane.

ST F1a shifere fad fagaii (2, —4, 5) T (7, —2, 3) &I AW areft X, xy T& 1 Fed T
14. Evaluate : limm. 2
x—0 smx

X _ ,7X _
limu I HIfSTT |

x—0 sin x
— 4 RN - -
15. If |a|=3, |b|=2 and a.b =3, then find the value of |a X b|. 2

- — - -
afe |a|=3, b‘:za?r{a,b=3% a><b|a»-m§13mﬁﬁm|
16. Combine the following statements using “if and only if” : 2

p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a rhombus.
frafafaa sl @1 ' afe @R Faa afs’”’ & &1 # fafaw

p : A% T AR I, TGS &, 1 TRt =R S T A S

q : fE T TAIR gy S TR Yod Tk TOM 2, 91 98 TR g4, Tk qeaqy et
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SECTION - C

©ug - 9
17. Prove that tan_l 1 + tan_l E = 1 Sin_1 é 4
4 9 2 5
Tog IST I tan ! %+ tan 1 %= % sin~! % |

18. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is 4
equivalence relation or not.
Tg=a N W TF Te#l R 39 TR TR0 § “aRb G 3R Faat afc ab > 0, Tt a, b e N” S
HifTT for 1 a8 Telel Teh Joadl Gaiel © A1 T |

3 0 —4
19. Express | 3 _p _5| as a sum of a symmetric matrix and a skew symmetric matrix. 4
-1 1 2
] 3 0 —4
11 STTegE &1 T THitd ST IR T faom Tufid sTeR FaM F S H TR BN | 3 o _5| |
-1 1 2
20. Prove that the function f: R — R defined by f(x) =2x —5 is a bijective function. 4
g T f& f: R —» RS f(x) =2x — 5 R GRAIG B, Tehan! AT=SGH %o ¢ |
b+c a a
21. Using properties of determinants, prove that | b c+a b | =4abc 4
c c a+b
b+tc a a
HRfUTeR TureH! 1 9 e, fag wiNTfh | b c+a b | =4abc
C c atb

i
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22. For what values of m, the line 3y=mx+7 is a tangent to the curve 2x>+3y>=14 ?

m % fFE A % U, @1 3y =mx +7, 5k 2x2+3y2=14 T TH T @M §?

23. Find Ism4x dx .

J.sin4x dx J1d 'elflﬁl"l |

OR / 3197

24. Verify Rolle’s theorem for the following function :

f(x)=log (x>+2)—log 3 on [—1, 1].
7 wer % foe It v & St Fi

f(x)=log (x*>+2)—log 3, 3T [—1, 1] W

iy
x tan x
25. Evaluate : I— dx

Osecx+tanx

x tan x

U Jd hHIfSTT : 1}—dx

secx +tanx
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26. Find the volume of the parallelepiped whose edges are represented by : = 2/1’\ — 4/} + 5;2, 4

4 A A AN > A

A A
b=i—j+k c=3i—5j+2k-

A A A A

4 A A
=2i—4j+5k, b=i—j+k/

A o o -
Teh TH UK TSholsh i 3T¥dH I shiftew {5 fvaR a

—> A A A -
¢ =3i —5;j +2k 5 &l ¥

OR / 3teran
1—
C.oscx/xio
x sin x
For what value of c, the function f defined by f(x)= is continuous at
— , x=0
x=0.
1—
c‘oscx, 40
x sin x
¢ % T M & foaw 7 ®eM £ v =0 WEaq & : f(¥) = .
— , x=0

27. Find vector equation of a plane passing through the points (1, 1, 0), (1, 2, 1) and (—2, 2, —1). 4

fogatl (1,1,0), (1,2, 1) 3R (—2,2, —1) ¥ T[S aTc] THAA 1 TS THHT 1 FHIFC |

x—13 y+8 z—-4

28. Find the distance of the point (2, 3, 1) from the line - n

fog (2,3, 1) #F O @ x_513:~‘/+68:zz4 A HifeT |

i
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SECTION - D

g ueg - g
1 -1 0 2 2 —4
29. Find AB,if A={2 3 4| and B=|-4 2 —4|. Hence, solve the following system of 6
0 1 2 2 -1 5
equations :
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
1 -1 0 2 2 —4
ACA=2 3 4|TFMB=|—4 2 —4|%, dl TS AB @ BT | 37q: F1=1 wfierzr fHapm
0 1 2 2 -1 5
1 B HIY :
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
OR / 3<qer

Using elementary row transformations, find the inverse of the following matrix :

012
12 3
310
012
Rftyer dfe Sfshaneti gRI T8 |1 2 3 | 1 ohH A1 SIS
310
30. Solve the following differential equation : 6
U 3y = SINX “oiven that y=1 when x=0.
dx x
51 STeehet THTHTOT <l B ShifSIY :

x Wy gy~ SINY fom T Ry =1 @2 =0
dx x2
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1

31. Find the derivative of cos ! x? with respect to x, by first principle. 6

o fagid g1 Wl cos 1 x2 T x & HTURT SATehals] 1T hifeld |
OR / 31t

The sum of the base and the hypotenuse of a right angle triangle is constant. Show that
area of this triangle is maximum when angle between base and hypotenuse is /3.

T TR IS & STER iR ol 1 A feer €1 Suifs fof 59 Fiys o1 &erwa stfushad g afq
YR 3 K01 & o= 61 B0 /3

32. Find the area of the region in the first quadrant enclosed by the x - axis, the line x =+/3 y and 6
the circle x?>+y?>=4, using integration.

Yo\ TqATe T, g9 42 +y2 =4, W x =+/3 y AU x - &1 | TR & 1 Gohed, FATRer fafy 9, Jma
it |

33. A dietis to contain at least 80 units of vitamin A and 100 units of minerals. Two foods P and 6
Q are available costing ¥ 5 per unit and X 6 per unit respectively. One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of food Q contains 3 units of
vitamin A and 6 units of minerals. Formulate this as a LPP. Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

Th s ueied § A ¥ TH 80 A faeiii A 3R 100 A @S 81 98Tl S TR & 95
P 3R Q Sueted &1 Hisd P ! &d 5 Ui deh 3R Q &1 @FTd T 6 Ufd Atk &1 Hisd P &l T
THE | 4 e faerfia A IR 3 O Wis 81 Q &l Wi 3o o 3 Ao faarfia A 8iR 6 A
QS €1 39! Tk IFash TRTHT T & €9 § YAAG HIGT | 39 STER 1 =ATH oo F1d TS,
e 57 1 sl &1 g § 3R IHeh <Aaw 9ie ac © |

-000-
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This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 11 printed pages and a Graph Sheet.

TH UYF-UF U 33 UY [WUS-3T (10) + WUS-H (6) + WUS-H (12) + WUS-T (5)] 9T 11 Wfed IS € 3R T
IMF Fiie §

Roll N’o. Code No 64/ OSS/Z

3R ATR

MATHEMATICS SET/¥¢| B
Day and Date of Examination :
(witer =t foor g fomtien )
Signature of Invigilators :
( Frirerant o g&Ta) 1.
2.
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.

Write your Question Paper code No. 64/ OSS / 2-B on the Answer-Book.

5. (@)  The Question 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 question will be yours only.

| T
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MATHEMATICS
T

(311)
Time : 3 Hours | [ Maximum Marks : 100
| : 3 9Ue ] [ gutiek : 100
Note : (i) This question paper consists of four Sections, viz., “A’, ‘B’, ‘C’ and ‘D’ containing

33 questions.

() Question Nos. 1 to 10 in Section “A” are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C” are short-answer questions and carry 4 marks
each.

(v)  Question Nos. 29 to 33 in Section ‘D’ are long-answer questions and carry 6 marks
each.

(vi) 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.

feor: () WUE-THFABTAEE AR GE ‘s, ‘T, ‘W qen ‘T H fawfaa ¥

(i) TUZ-'3’ H Y @A 1 ¥ 10 T Tgfosheda yed €, o yde & forw 1 ofek freifia €1
T&F T H (A), (B), (C) 91 (D) =R foshed fou mu €, 578 K w @& 1 v wd
forehew T © Qe STUH SW-YReR | (A), (B), (C) 39T (D) S W&t &1, S o &9 H o
Tl 3 I % W A % fau i ifaftaa gua =@ fean s

(i) WUS-'& H U T 11 ¥ 16 T Afq o7 ST U9 & e Yok o 2 3 Feifd €1
(iv) @US-‘|' ¥ Yv T&A 17 ¥ 28 T o1 ST WA & a1 WS o 4 3feh Fwrifa €1
(v) @Us-'T' H YT HE 29 § 33 T a6 AT TR § a1 ToAF o 6 Ik MHia § |

(vi) |t g erfard B 1 ol ge-u H fomed 7 ©, R ot 9wl § stiafe o €1 W@
[ T T 9 3TH! T & fIhed gt e ©
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SECTION - A

o ug - A

1. If x=at? and y=2at, then % is equal to : 1
x

A x=a? SR y=2at g, @ % R T

1 1
(4) ¢ ®) -t © 5 ® -5
. . : - dy .

2.  Integrating factor of the differential equation a +ysecx =tanx js: 1

aawaﬁw +ysecx—tanx T FHTH T ¢

(A) sec x—tan x (B) log [secx + tan x|

(C) sec x+tan x (D) secx

xZ y2

3. Points on the curve s + T =1 where tangents are parallel to x - axis, are : 1

(A) (0,4) and (0, —4) (B) (4, 0)and (—4, 0)

(€ (0,4) and (—4, 0) (D) (4, 0)and (0, —4)

CE % %:1 3 foig, o o2 o7et Y, x - et & HORR S, ¥

(A) (0, 4) qum (0, —4) (B) (4, 0) qum (-4, 0)

(C) (0,4) T (—4,0) (D) (4, 0) 92 (0, —4)
4. Interval in which f(x)=2x3+3x>—12x+5 is increasing, is : 1

ST, T8 Wl f(x) =223+ 322 — 12x +5 FHAF §, ¥

(a) (=21 B (=171 © (=2 -1 (D) R-(=21)

mm
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5. If A is a skew symmetric matrix of order 3, then |A| is equal to : 1

afg A #ife 3 T foom wwfia oege 8, 1 |A| TR T

(A) 0 B -1 © 1 D) -2

1
6. J_1|x|dx is equal to : 1

jjl|x|dx ELELE

1
(4) -1 (B) 1 © 3 (D) 0
7.  Maximum value of f(x)=x>—4x in [0, 1] is : 1
ST [0, 1] T e f(x) =2 — 4x T IoAdH AF T :
(A) -3 (B) 4 © -4 (D) 0
8.  “Contrapositive” of the statement ‘if x is composite number, then it has more than two factors’ 1

is :

(A) if x is not a composite number, then it has more than two factors
(B) if x is not a composite number, then it has only two factors

(C©) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors

FF Al x T TgEd GEA ¥, @ 39 o 9 AT o 2 o fasHes 8
(A) AfEx T TgF G T T, 0 3k A ¥ e qomEe B

(B) AfSx T HIH W& Tl &, I THeh horc Q1 UGS BHI

(C) xS D PHEe F, @ x TF GgF T TE ©

(D) AfEx T YT G B, Al 6k aR ¥ A qorEe 3

O
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2x (x — 2)

9. Function f(x)= m is discontinuous at : 1
(A) Oand?2 (B) 3and 4 (€ 0,2, 3and 4 (D) 2and 4
2x (x — 2
e f() = =)

G- -9 3TTTd ¥

(A) 03iR2™ (B) 33R4W Q) 0,2,33R4™W (D) 23R4

10. The distance of the origin from the plane x +y+z=3, is : 1

%%@Wx—lryan:B»ﬁ@%:

1 1
(A) 3 ®) 3 © 5 ©) 5
SECTION - B
©ueg -

11. Find the ratio in which the line segment joining the points (2, —4, 5) and (7, —2, 3) is divided 2

by xy - plane.
ST F1a whitere f5ad fogedi (2, —4, 5) T (7, —2, 3) &I fHa™ el @I, xy T 1 e §
- - NN - -
12. If |a|=3, b‘=2 and a . b =3, then find the value of axb‘. 2

- -
e |a|=3, b‘zzsfr{z.§=3% aXb‘aﬂtﬁlaﬁ%ﬁﬁl’QI
oo
64/0SS,/2-311-B | Z5E [ Contd..
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2 =3)\(«x 1
13. Solve the matrix equation (1 j( J = ( j . 2

i (1))l g

23
Find the inverse of the matrix A = [2 4} .

(aWa

WA:[z ij T ZHH A HITT |

2

14. Combine the following statements using “if and only if” : 2
p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a thombus.
frefafea weAl &1 a9t R Faa A’ & &g # fafau

p : A% Tk FHI TG, FHEGHS €, O F6h TR ST T T

q : 3¢ T TEIR gy S TR Yod Tk TOM 2, 91 9 TR g4, Tk quEqy et

d
15. If y=x*S%, then find Ey 2

-qfc:y xxcosx% ;.h mw|

x2+3x+2

lim ———
16. Find ™7 210143 2

xZ +3x+2

lim ————— g ®ifs|

x—1 x +2x+3

mE
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SECTION - C
Qug - |

3 0 —4
17. Express | 3 _p _g5 | as a sum of a symmetric matrix and a skew symmetric matrix. 4
-1 1 2
3 0 —4
11 3T ol Tk THiHa g iR T faom Tafid TR FAMF TIH IR BT [ 3 _5 5| |
-1 1 2

18. For what values of m, the line 3y=mx+7 is a tangent to the curve 2x>+3y?>=14 ? 4

m % 9 A % AU, W 3y=mx+7, T 222+ 3y2=14 T TH T W@ §?

19. Verify Rolle’s theorem for the following function : 4
f(x)=log (x>*+2)—1log 3 on [—1, 1].
71 e % o Tt W W SitE i
f(x)=log (x*+2)—log 3, 3T [—1, 1] W

%
20. Find the volume of the parallelepiped whose edges are represented by a = 2/1’\ — 4/} + 5;2, 4

4 A A d A

A A A
b=i—j+k c=3i—5j+2k-

o

Teh TH GHR TShaish ol 3TEdT I i

—> A A A 9
=30 — 5] +2k 5N F&E €

=
h
V
h

I

OR / 3A9aT
1—C.oscx,x¢0
X sin x
For what value of c, the function f defined by f(x)= 1 is continuous at
— , x=0
x=0.
1—c‘oscx,x¢0
x sin x
cH fFa AR & A T wer £ x=0 WEaq & : f(¥)= .
E P x=0

(OO}
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21. Find the equation of a line passing through (1, —1, 0) and perpendicular to a plane 4
2x +4y—5z=6.

fog (1, -1, 0) § B [ ATl 3R FHAA 2x +4y —52=6 % A, Y@ HT THHT J1d
RIS |

22. If tan !3x — cot ! 2x = %, then find the value of x. 4

Ife tan 13x — cot™ ! 2x = %:— %, 1 x 1 A J1d SIS |

23. Prove that the function f: R — R defined by f(x) =2x —5 is a bijective function. 4

g FINT fF £: R — RS f(x) =2x —5 §R1 IRVIMG B, Then! STT=01cH %o ¢ |

24. Find I 4
1+e

.[(%dx I R

1+ex)
OR/ 37T

Find 1—sinx
sin x (1 + sin x)

J‘ 1—sinx dx I T

sin x (1 + sin x)

ofAn
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25. Find vector equation of a plane passing through the points (1, 1, 0), (1, 2, 1) and (-2, 2, —1). 4

fogatl (1,1,0), (1,2, 1) 3R (—2,2, —1) ¥ SR aTe] THAA 1 TS THHT I FHIFC |

26. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is 4
equivalence relation or not.

Tg= N W TF Ta#l R 39 TR TR0 § “aRb AfE 3R Faet af€ ab > 0, Tt a, b e N” S
SHIfSTT o 911 a8 Helel Ueh goaal Gaie & 41 e |

27. Using properties of determinants, prove the following : 4
1+a; 1 1
1,1 1
1 1-+-a2 1 =:a1 a2 a3 1+—+—+—
ap a az)-

1 1 1+ag

AR o TUTEHT T GAN Hih, fag e o -

1+aq 1 1
1 1 1
1 1-+-a2 1 =:a1 a2 a3 1+—+—+—
al az a3
1 1 1+ag
xtanx
28. Evaluate : I— dx 4

Osecx+tanx

T
¢
M 91 FRT I&dx
0

secx +tanx

(OO}
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SECTION - D

@ us - §
29. Find the derivative of cos ! x? with respect to x, by first principle. 6
Herm THgIa SR et cos 1 x2 o1 x o WIUET TeTshersl 1 hiteiq |
OR / et

The sum of the base and the hypotenuse of a right angle triangle is constant. Show that
area of this triangle is maximum when angle between base and hypotenuse is /3.

Teh U S & SR 1R ol o1 AT feer § 1 Wiy foh 50 F1ys o1 & sifuesaw 2rm afe
YR 3R K0T & o= 6T B0 /3

30. A dietis to contain at least 80 units of vitamin A and 100 units of minerals. Two foods P and 6
Q are available costing ¥ 5 per unit and X 6 per unit respectively. One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of food Q contains 3 units of
vitamin A and 6 units of minerals. Formulate this as a LPP. Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

Th s ueied § A ¥ H 80 A faeiii A 3R 100 A @S 81 98Tl S TR & 95
P 3R Q Sueted &1 Hisd P ! &d 5 U A 3R Q &1 @FTd T 6 Ufd Atk &1 Hisd P &1 T
THE | 4 e faerfia A IR 3 O @it 81 Q &l Wi 3o o 3 Ao faafia A 8iR 6 A
QS €1 39! Teh (s TRITHT T & €9 § YATG HIGT | 39 SRR 1 ATH oo F1d TS,
e 57 1 sl &1 g § 3R 3Heh <Aaw 9ie ac © |

1 -1 0 2 2 —4
31. Find AB,if A=|2 3 4| and B=|-4 2 —4|. Hence, solve the following system of 6
0 1 2 2 -1 5
equations :
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
1 -1 0 2 2 —4
G A=2 3 4|qAMB=|-4 2 —4|%, A NS ABIC HitoC | 37a: e Tz frama
0 1 2 2 -1 5
@mﬁﬁm:
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
OR / 3A9aT

(OO}
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Using elementary row transformations, find the inverse of the following matrix :

012

12 3

310
012

Rftyer dfe Sfshaneti gR1 T8 |1 2 3 | 1 ohH A1d i
310

32. Find the solution of differential equation x? dy — (xy +y?)dx =0, given that y=1 when 6
x=1.

9 stgmd HIHIT &1 A HINC x2 dy— (xy +y2)dx=0, fear a1 ? y=1 9«

x=11

33. Find the area of the region in the first quadrant enclosed by the x - axis, the line x =+/3 y and 6
the circle x>+ y?=4, using integration.

Yo\ IqATY T, g9 42 +y2 =4, W x =+/3 y AU x - &1 | TR & 1 Gohed, FTRerA fafy 9, Fmd
HIfST

-00o0-

ofAn
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This Question Paper consists of 33 questions [ Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 11 printed pages and a Graph Sheet.
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( Frirerant o g&Ta) 1.
2.
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.

Write your Question Paper code No. 64/ OSS / 2-C on the Answer-Book.

5. (@)  The Question 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 question will be yours only.

| T
1. wenefl -9 o T8l T8 T STUAT STIshRHIH 3T ford |
2. HUAIYIA-UF I W4 o TR YA-UF % el TSI AT YT bl S & G § TS Yo U o Hed W B9 €139
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3.  SW-Yfede § qeam-fag o ereren fafde Tl & sifaftaa &l of sgshmier foram W wdenedf 1 erimg 3w
SRR
4. A IW-YRRT W YLA-95 1 Fie g&m 64/ 0SS/ 2-C fag |
5. (%) TA-UF haa fEdt/ Ot | g1 R o, afe ome = ar = < e foredt e v H SR gehd € -
JuTeHl, HYHRT, Hehd IR et |
FU1 IR-Yfereht B fou Tu st ¥ fod for oma fhm amon 7 s form @ €1
(@) afg o & wd 10t & eifaltaa feet o= wmw & SR famd & 9 99 &1 g9ee ¥ 29 9
FAfedi / Tafaal s FHER hae SR BT |
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MATHEMATICS
T

(311)
Time : 3 Hours | [ Maximum Marks : 100
| : 3 9Ue ] [ gutiek : 100
Note : (i) This question paper consists of four Sections, viz., “A’, ‘B’, ‘C’ and ‘D’ containing

33 questions.

() Question Nos. 1 to 10 in Section “A” are multiple-choice questions (MCQ). Each question
carries 1 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 extra time is allotted for
attempting these questions.

(iii) Question Nos. 11 to 16 in Section ‘B’ are very short-answer questions and carry 2
marks each.

(iv) Question Nos. 17 to 28 in Section ‘C” are short-answer questions and carry 4 marks
each.

(v)  Question Nos. 29 to 33 in Section ‘D’ are long-answer questions and carry 6 marks
each.

(vi) 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.

feor: () WUE-THFABTAEE AR GE ‘s, ‘T, ‘W qen ‘T H fawfaa ¥

(i) TUZ-'3’ H Y @A 1 ¥ 10 T Tgfosheda yed €, o yde & forw 1 ofek freifia €1
T&F T H (A), (B), (C) 91 (D) =R foshed fou mu €, 578 K w @& 1 v wd
forehew T © Qe STUH SW-YReR | (A), (B), (C) 39T (D) S W&t &1, S o &9 H o
Tl 3 I % W A % fau i ifaftaa gua =@ fean s

(i) WUS-'& H U T 11 ¥ 16 T Afq o7 ST U9 & e Yok o 2 3 Feifd €1
(iv) @US-‘|' ¥ Yv T&A 17 ¥ 28 T o1 ST WA & a1 WS o 4 3feh Fwrifa €1
(v) @Us-'T' H YT HE 29 § 33 T a6 AT TR § a1 ToAF o 6 Ik MHia § |

(vi) |t g erfard B 1 ol ge-u H fomed 7 ©, R ot 9wl § stiafe o €1 W@
[ T T 9 3TH! T & fIhed gt e ©

64/0SS/2-311-C |

Unnati Education
9899436384, 9654279279



SECTION - A

Qug - A
2x (x =2

1.  Function f(*)= % is discontinuous at : 1

(A) Oand 2 (B) 3and 4 (©) 0,2,3and 4 (D) 2and 4

. 2x(x—2)

Terq f(x) = =3 (-4 AT T

(A) 03iR2m (B) 334 W Q) 0,2,33N4™W (D) 23R4
2 Il |x|dx is equal to : 1

. i q :
1
| el e e
1

() -1 ®) 1 © 3 (D) 0
3.  The distance of the origin from the plane x +y+2z=3, is : 1

tg«rﬁig@rw x+y+z=3ﬁ§ﬁ%:

1 1

(4) 3 ®) 3 © 7 O) 3
4.  Maximum value of f(x)=x?>—4x in [0, 1] is : 1

ST [0, 1] T HEH f(x) = x2 —4x I I=Aa9 AH ¥ :

(A) -3 (B) 4 © -4 (D) 0

64/0SS/2-311-C ]
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5.  “Contrapositive” of the statement “if x is composite number, then it has more than two factors’ 1
is :

(A) if x is not a composite number, then it has more than two factors
(B) if x is not a composite number, then it has only two factors
(C©) if x has exactly two factors, then x is not a composite number

(D) if x is a composite number, then it has more than four factors

Fo afe x TH G W@ T, A 39§ 9 31 UEEE B 1 WiqeHTes 8

(A) S x T TgF G&A Tl &, T 36k & 9 A [oHEe g

(B) dfcx TH HIF W& T €, q THH had ol UGS 2l
(C) Afex® Y PHES €, T x Th TIT G Tl §

(D) A x T TIH T&A T, o 39h =R F 31feram o g

6. If A is a skew symmetric matrix of order 3, then |A| is equal to : 1

afg A #ife 3 1 T foom wnfid oege €, 1 |A| TR T

(A) 0 B -1 © 1 (D) -2

d
7.  Integrating factor of the differential equation d_z +ysecx =tanx js: 1

aawwﬁa»—{m +ysecx—tanx T TR T ¥

(A) sec x—tan x (B) log |seC x + tan x|

(C) sec x+tan x (D) secx

64/0SS/2-311-C |
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8. Interval in which f(x)=2x3+3x>—12x+5 is increasing, is : 1

T, T8 Wl f(x) =223+ 322 — 12x +5 FHAF §, ¥

(A) (=217 ® (=11 © (=2 -1 D) R-=(=21)
9. Ify=Ilog (1+x?), then Y atx=0is: 1
dx

g y=1log (1+22?) g, Wr=0W dy g

dx
A -1 B 1 © 0 (D) 2
xZ y2

10. Points on the curve s + T =1 where tangents are parallel to x - axis, are : 1

(A) (0,4) and (0, —4) (B) (4, 0)and (—4, 0)

(€ (0,4)and (—4, 0) (D) (4, 0)and (0, —4)

CEY % /—6—1 ¥ feig, o o oel Y, x - 378 & o= R, ¥

(A) (0, 4) qum (0, —4) (B) (4, 0) qu1 (-4, 0)

(©) (0, 4) qu1 (-4, 0) (D) (4, 0) @1 (0, —4)

SECTION - B
»ug - d
.. dy

11.  If y=x%S% then find —~. 2

dx

-qﬁ{y xxcosx% (-h E"HW|
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. . x?—3x+2
12. Find hmz— 2
x—o0 x° +2x—3

2
—3x+ o
li x2 3Ix+2 |

x—o0 x° +2x—3

13. Combine the following statements using “if and only if” : 2
p : If a parallelogram is a rhombus, then all its four sides are equal.

q : If four sides of a parallelogram are equal then the parallelogram is a rhombus.
frfefaa el =i afe 3t wee afe”’ & w9 § fafa
p : AfE T TR Igys, ToeqeS ¢, @ SUh! IRl e Th FHE i |

q : AfE T THIR TGS F TR YT TF A 9, @ T8 Fi Tqs, T gEeqys e |

2 =3)\(«x 1
14. Solve the matrix equation = . 2
1 1)\y 3

e T R

OR / 3teran

2
Find the inverse of the matrix A = [2 ij .

WA=@ ZJ 1 FohH 1A Tl |
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15. Find the ratio in which the line segment joining the points (2, —4, 5) and (7, —2, 3) is divided 2
by xy - plane.

ST F1a shifere s fagafi (2, —4, 5) TN (7, —2, 3) &I ™ areft ¥, xy d& H Fed T

- - -

16. If =3, b‘=2 and :,b=3,thenfindthevalueof aXxb|.

—>—>‘

-

afg

aXb‘ 1 &I T1d HIfST |

‘ 23R L. p=3® @

SECTION - C

| ug - |

17. A relation R is defined on the set N by “aRb if and only if ab > 0 for all a, b e N”. Check R is 4
equivalence relation or not.

g=a N T TF T4 R T FhR TRAMT § “aRb G 3R Haat afg ab > 0, @4 a, b e N” S
SHITSTT o o1 218 elel Weh Jooral Geiel & a1 e |

18. Prove that the function f: R — R defined by f(x)=2x—5 is a bijective function. 4

s HINT R f: R — RS f(x) =2x —5 §RI IRVIMG B, Theh! ST=016H Ho © |

19. Find the equation of the tangent to the curve y=x?—x at the point (2, 2). 4

Tk y=x2—x % fog (2, 2) T T2l @ 1 HHIRLUT 1A HITTC |

20. Verify Rolle’s theorem for the following function : 4
f(x)=log (x>+2)—1log 3 on [—1, 1].
7 e o o It Wi 1 SitE it

f(x)=log (x>*+2)—log 3, 3T [—1, 1] W
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21. Find the volume of the parallelepiped whose edges are represented by : = 2/1’\ — 4/} + 5;2, 4

4 A A AN > A

A A
b=i—j+k c=3i—5j+2k-

rd A A A
T T TR TEHAE B ST A B FoE AR 4 =20 —4j+5k, b=i—j+k

—> A A A 3
c =3i — 5] +2k 5N F&@ €

OR / 3A9aT
1—C.oscx/x¢0
X sin x
For what value of c, the function f defined by f(x)= 1 is continuous at
— , x=0
x=0.
1—c‘oscx,x¢0
x sin x
cHFA TR S AU e we £ x =0 REaq e : f .
E P x=0

x—13 y+8 z—4

22. Find the distance of the point (2, 3, 1) from the line P 4
fag (2,3, 1) F 0 Y x‘513=?/+68= 214 I T
.15, . 112 = .
23. Ifsin ' Z+4sin == > x #0, then find the value of x. 4
x x

Ifg sin~ ! Jrsm_l 12 ; x#0 B, dl x 1 M J1d HifST |

X X
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3 0 —4

24. Express | 3 _» _g5 | as asum of a symmetric matrix and a skew symmetric matrix. 4
-1 1 2
] 3 0 —4
11 3T ol Tk Tufta g iR U fowm i STg FaM P TIHFR AT | 3 _5 _5| |
-1 1 2
b+tc a a
25. Using properties of determinants, prove that | b c+a b | =4abc 4
C c atb
b+c a a
HRIUTeh TUreH! 1 Ga ieh, fAg ®INT TR | b c+a b | =4abc
C c atb
—d
26. Fmd'[1+xtanx) g 4
—d EAIELY
-[(1+xtanx) * !
OR/3A¥ar
2
Find [ e dx
(x+1)
2
J-x +12exdx§naaﬂﬁ|q|
(x+1)

64/0SS/2-311-C ]
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xtanx

v
27. Evaluate : J.— dx 4
0 secx +tanx

0y
t
ﬂﬁaﬁaﬁﬁl‘q. I&dx
0

secx +tanx

28. Find the equation of a plane which passes through the points (1, 3, 4), (2, 3, 1) and 4
perpendicular to the plane x +3y—4z=5.

fagati (1, 3, 4) 31X (2, 3, 1) ¥ ToRA 11 A THAA x + 3y — 4z =5 % A, THAA T FHHI
T HIFST

SECTION - D
Qs - q
29. Find the solution of the differential equation (1 +tan y)(dx —dy)+2xdy =0, given that 6
y=0 when x=1.
7= Srarenet HishTo 1 B SHIfSIY

(1 + tan y)(dx — dy) + 2xdy =0, T = g fhy=0a x=1.

30. Find the area of the region in the first quadrant enclosed by the x - axis, the line x =+/3 y and 6
the circle x>+ y?=4, using integration.

| IqAT H, I 42+ 12 =4, W@ x =+/3 y A« - A H TR & 1 &1, FHRH fafy 9, 9@
ST |

31. A dietis to contain at least 80 units of vitamin A and 100 units of minerals. Two foods P and 6
Q are available costing ¥ 5 per unit and 6 per unit respectively. One unit of food P contains
4 units of vitamin A and 3 units of minerals whereas one unit of food Q contains 3 units of
vitamin A and 6 units of minerals. Formulate this as a LPP. Find the minimum cost of diet
that consists of mixture of these two foods and also meets the minimum nutritional
requirements.

Th s ueied § A ¥ A 80 A faeiii A 3R 100 A @S 81 918U S TR & 95
P 3R Q SUeted &1 Hisd P &1 &d 5 U A 3R Q &l @FTd T 6 Ufd Atk &1 Hisd P &1 T
THE | 4 e faerfia A IR 3 O Wit 81 Q &l Wfd 3o o 3 Ao faaifia A 8iR 6 aes
QS T 1 39! Teh IFash THT T &% €9 § YATG HIGT | 39 SRR 1 <ATH oo F1d TS,
oo 27 < il 1 fagon § oI Sus <A 9 7 ©
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1 -1 0 2 2 —4
32. Find AB,if A=|2 3 4| and B=|-4 2 —4|. Hence, solve the following system of 6

0 1 2 2 -1 5
equations :
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
1 -1 0 2 2 —4
AT A=2 3 4|qMB=|-4 2 —4|%, A TS ABIC HitoC | 37a: Fre gz frama
0 1 2 2 -1 5
ﬁsaaﬁﬁm:
2x+2y—4z=0
—4x+2y—4z=-6
2x—y+5z=6
OR / AYar

Using elementary row transformations, find the inverse of the following matrix :

01 2
123
310
01 2
RFEes dferd Sihaetl g 3Meq |1 2 3 | o1 kA A1d hifSIT |
310
33. Find the derivative of cos ! x? with respect to x, by first principle. 6

vor TagId g1 %t cos — 1 22 &1 x o HIU&T STIhels J1d hiTT |
OR / 31erar

The sum of the base and the hypotenuse of a right angle triangle is constant. Show that
area of this triangle is maximum when angle between base and hypotenuse is /3.

T FHR IS & STER iR ol 1 A e § 1 Suifs fof 359 Fiys o1 &erwa stfushad g afq
YR 3 K01 & o= 61 B0 7/3 T

-00o0-

g _.1::.“
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