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General Instructions :

Read the following instructions very carefully and strictly
follow them :

(1)  This Question paper contains 38 questions. All questions are
compulsory.

(it) Question paper is divided into FIVE Sections — Section A, B,
C,Dand E.

(itt1) In Section A — Question Number 1 to 18 are Multiple Choice
Questions (MCQs) type and Question Number 19 & 20 are
Assertion-Reason based questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short
Answer (VSA) type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer
(SA) type questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer
(LA) type questions, carrying 5§ marks each.

(vit) In Section E — Question Number 36 to 38 are case study
based questions, carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has
been provided in 2 questions in Section — B, 3 questions in
Section — C, 2 questions in Section — D and 2 questions in
Section — E.

(ix) Use of calculator is NOT allowed.

SECTION - A
This section consists of 20 multiple choice questions, each of
1 mark.
1. Which of the following functions from Z to Z is both one-one and
onto ?
A flx)=2x-1 (B) f(x) =3x2+5
(C) f(x)=x+5 (D) f(x) = 5x3
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2. 4 cos lcos_l(lj WHF[%
2 8

A 3 B) -3
©C 1 D) -1
x 0 m
3. ACA=|y z O]:6I,dsTIQ$chHob3+|oe;Ls%,?ﬁx+y+z+m$rm:r%
0O 0 6
(A) 18 (B) 12
C) 6 D) 2
31 42
4. AGEB=[23 41 57] {53 64 |, d BHrHife 2
75 86
(A) 3x2 (B) 2 x2
C) 1x3 D) 1x2

5. Afg A TUT B WM hife o o SRR &, a1 (A — B)2 =2

(A) A2-2AB + B2 (B) A%2— AB- BA + B?
(C) AZ—2BA + B2 (D) A2—-AB + BA + B2
5 3 -1
6. IR|-7 x 2 |=0%, AxHIAEL:
9 6 -2
A 0 B 9
C) -6 D) 6
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2. Value of 4 cos {lcos_l(lﬂ 1s
2 8
A 3 B) -3
€ 1 D) -1
x 0 m
3. If A=|y z 0 |=6I, where I is a unit matrix, thenx+y +z + m
0 0 6
1s equal to
(A) 18 (B) 12
€ 6 (D) 2
31 42
4. IfB=[23 41 57] |53 64|, then the order of Bis :
75 86
(A) 3x2 (B) 2x2
(C) 1x3 D) 1x2

5. If A and B are square matrices of the same order, then (A — B)2 =?

(A) AZ2_-2AB + B2 (B) A2 - AB - BA + B2
(C) AZ—-2BA + B2 (D) A2—-AB + BA + B2
5 3 -1
6. If | -7 x 2 |=0, then the value of x 1s
9 6 -2
A 0 B 9
(C) -6 D) 6
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7 m%A-lzg Z}%RﬁWA%
(2 -2 -7 8
A 7} B, —2}
o | 1} o | _1}
8. % x +y =t @ 2 g
A —NX B _lﬁ
Ay ~24y
© - O =7
9. ARy =tan‘1(1 _.Cosxj%, @ g,
sinx dx
1
A 1 (B) 9
1
(C) -3 D) -1
10. 9 x EFTCH 8, T 4% 1 =dH T4 §
@ et @ L
e
1 -1
(C) ee D) e*©
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IfA-1l= [7 2}, then matrix A is
8 2
(2 -2 -7 8
(A) s 7} B) E _2}
© (-1 1} D) 1 —1}
1f&+ﬁ=¢§,theng—yis
X
A —NX B _lﬁ
(A) e B) 5 Vx
Ay -2y
©) Uz D) Tx
If y= tan_l(1 —.cosx]’ then dy 18
sin x X
1
A 1 B) B
1
©) -5 D) -1

When x is positive, the minimum value of x* is

@A) e ® X
e
1 B}
©) ee D) e
Page 7 of 24 P.T.O.
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3
11, | 2~ - dxx TR 3
4+ x
4 4
@) Ltant* iC ®) Ltan ¥ iC
4 2 2 2
1, gt 1.1 4
(C) —=tan —+C (D) =tan" x~ +C
4 4 4

12. | ¥ —X _ dx s
Je (1+9c)2

(A) e*-

+C (B) ¥ ——+C
1+x 1+x

x._ x. 1
© e x+C (D) e (1+x)2

+C

13. WAy =x + 1, x = 1, x = 3 qUT x-378T T UNag &F 1 &%A &
(A) 6 5T (B) 85T
(C) 7.5 gTs (D) 2 =3T3

14. 37ohel GHIRT x-%—y:szﬁsFrmﬁ%%m GuTHhe U7 3

X
@A) =z ® *
X

(C) e> (D) —logx
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B) 3

1
(D) 7

et . —+C
1+x

. 1

(B)

+C

3
11. J 2x de 1s equal to
4+x
4
(A) l1:an_1x—+C
4 2
4
© Ltant¥ sc
4 4
12. Jex- a 5 dxis equal to
(1+x)
A - X ¢
1+x
L1
(C) e*-—+C
X

D .
D) e (1+x)2

13. The area of the region bounded by the linesy=x+1,x=1, x = 3

and x-axis 1s

(A)
(©)

6 sq units

7.5 sq units

(B) 8 sq units
(D) 2 sq units

14. The integrating factor for solving the differential equation

®
X
(D) —logx
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15. wfemii @ = 21 + § + 2k 7o b = 7 + k i 3 ciwad wee wfenit i @ 2

A) Th (B) @
(C) M (D) 3=

16. GaTd & o gft fogatl § &, 3¢9 ®ei 1 AlhdH A1 =AdH A o Frer fog
feas
(A) YHTd &F % 3<: qIT H
(B) gHTd & hi THT T T
(C) Y& &7 % HHI W
(D) Ticaes 31ai W

17. SaE x> 0, x + y < 1 ATy > 0 & fofu 3vafE & R 2
(A) =gl IVH (B) =gt 114
(C) =qgutsr 11T # (D) =qufw 14

18. A A1 B @ @Ieit Ugi o [oTC Teh HI&AThR H IUTEAd gC | Al A & T4 IH
smﬁw%aenBésﬂﬁwﬁm&chm%%?ﬁ‘qﬁ:ﬁﬁﬁ%{ﬁ%ﬁsﬁq%ﬁaﬁﬁ
rfreRe

11 7
(A) 5 B) =
8 1
© = D) -
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15. The number of vector(s) of unit length perpendicular to the vectors

_)
Z=2§\+3\+2ﬁandb=3°\+1A<is(are):

(A) one (B) two
(C) three (D) infinite

16. Of all the points of the feasible region, for maximum or minimum

values of the objective function, the point lies :
(A) 1nside the feasible region

(B) at the boundary line of the feasible region
(C) at the corner points of the feasible region

(D) at the coordinate axes

17. The common region for the inequalities x > 0, x + y < 1 and y > 0,

lies in
(A) IV Quadrant (B) II Quadrant
(C) III Quadrant (D) I Quadrant

18. A and B appeared for an interview for two vacancies. The

probability of A’s selection is % and that of B’s selection is % The

probability that none of them is selected is :

11 7
@& B) =
8 1
© = D) -
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AR -qeh T I3
T3 T 19 3R 20 3R (A) 3 dsh (R) 3umid 99 8, TS TH H1 10 R |
3 YA Teu T 2 | T T 1 AR (A) 7T gEL 1 T (R) g 3ifeha ferarm T

B 1 3 U % "E SR A= few et (A), (B), (C) 3R (D) ¥ & TR €T |

(A) AR (A) 3R T (R) TF1 &l & 3R T (R), 3Trwea (A) i &=l
T FAT R |

(B) AR (A) 3R T (R) GHI Hal & 9%g b (R), AHA (A) hl &&l
T T8l HaT B |

(C) ifireped (A) W&l 8 a2 @ (R) T @ |

(D) 3ANTRUA (A) TToid & 9T a% (R) @& 2 |

19. P (A) : dfema = 41+ —kawm b = —27 + 37 — 5k WER FEaq
BIENE
@ (R) . Yafes 2 9T b TR deEd B, Ak A - b =07 |

20. AT (A) : x2dy = (2xy + y2)dx Teh THETA 3Taehel THIHT 2 |
& (R) : 3;’ F( )%wmwwﬁww&ﬁawaﬁw
X
TR |

€ s -9
A @IS T 5 3fd G-I T & | T4 J¥A % 2 3T & |

21. H F@ BT : tan—1 (+/3) — sec1 (-2)
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Assertion — Reason Based Questions

Question numbers 19 and 20 are Assertion (A) and Reason (R)
based questions carrying 1 mark each. Two statements are
given, one labelled Assertion (A) and other labelled Reason (R).
Select the correct answer from the options (A), (B), (C) and (D)
as given below.

(A) Both Assertion (A) and Reason (R) are true and the Reason
(R) 1s the correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R)
1s not the correct explanation of the Assertion (A).

(C) Assertion (A) is true and Reason (R) is false.
(D) Assertion (A) is false and Reason (R) 1s true.

. - AN N - A A A
19. Assertion (A) : The vectorsa =41+ j —kand b =-21 + 3) — 5k
are mutually perpendicular vectors.

%
Reason (R) : Two vectors a and b are perpendicular to each

other, 1f a - l_)) =0.

20. Assertion (A) : x2dy = (2xy + y?)dx is a homogeneous differential
equation.

Reason (R) : A differential equation of the form

d : : : :
d_y = F(Zj 1s a homogeneous differential equation.
X X

SECTION - B

This section consists of 5 very short answer type questions, each of
2 marks.

21. Evaluate : tan~! (/3) — sec1 (-2)

65(B) Page 13 of 24 P.T.O.
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(a) e weM f(x) = (x — 1)3, x = 1 W HAThe- T 721 2 |
F

b)) y= 10g(x+\/x2 +a2)Wx%‘EITE{&T AT hHIFTT |

afe y = 7x — x3 B, TUT x % T hl X 2 IHTS Ufd AhUS 7, a1 x = 5 W feg Mg

ok <hl JAUTAT T €L & Sceldl & 7

(a) AR |a+b| =60, |a—b| =403a |b| =462, @ |a| @
$Hifvg |
AT

(b) wfewni % YA &, K &1 7F F1d i, At fag (K, —11, 2), (0, -2, 2)
quT (2, 4, 2) W@ E |

T @Y, S Tifiho 2x = 3y = — 2z AT 6x = — y = — 47 &, o S Bl BV
ST <HITT |

Tqug — T

THEUSH 6 T ITI WA @ | TIsh T o 3 3T 4 |

I8 AU 1 iy, o= et f(x) = 3wt —4x3 — 1222 + 5
(a) TREEHEE |
(b) TREFEIEERI

65(B) Page 14 of 24
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(a) Show that the function f(x) = (x — 1) 3 is not differentiable at

x=1.
OR

(b) Differentiate y = log (x +/x? + az) w.r.t. x.

If y = 7x — x3 and x increases at the rate of 2 units per second, then
how fast is the slope of the curve changing, when x =5 ?

@ If|la+b|=60,a-b|=40and |b]| =46, then find |a|.
OR

(b) Using vectors, find the value of K such that the points
(K, -11, 2), (0, -2, 2) and (2, 4, 2) are collinear.

Find the angle between the two lines whose equations are
2x=3y=—zand 6x =—y = — 4z.

SECTION - C

In this section there are 6 short answer type questions, each of
3 marks.

Find the intervals in which the function
f(x) = 3x% — 4x3 — 12x2 + 5 is
(a) strictly increasing

(b)  strictly decreasing

65(B) Page 15 of 24 P.T.O.
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(a) Eﬂ_dﬁﬁﬁﬂj x—x+1 dx
(x—l)(x +1)

CILE]

(b) WWW:J (lxl + 13 —x])dx
1

(a)  ITerehel HISH ; g—i’:l+xz+y2+x2y27ﬂﬁﬁ'§ﬁ§|ﬁm,m

efpy=18s9x=01
JYT

(b)  3TTHA GHIHI ; 2xy?:x2 + 3yl & T HIFAT |
X

Ifga = 23+ﬁb 21+JHQJTC—31—4]—5§% ?ﬁﬂﬁ{?ﬁ(a—b)
a«n (¢ — )q\ | & T Ueheh TGN 3T ShIFTT |

fopmgl tarel o ehr g0 & g&Ta &7 o SiHE fag (0, 0), (5, 0), (3, 4) a
(0,58 I AMI Z=ax + by, a, b > 0%, d a axl b & &= &1 I8 Y ATd
SHITTT TR Z 1 ATehad A QM1 [g3T1 (3, 4) 7T (0, 5) WA |

(a) Ul % Ueh SIS ol diF 91 IBTA W A a7 Tgehl <hl TwAT T ITTrehdl
e Td HifsTT |
AL
(b) afg E den F U <1 @ad g g 76 P(E) = p, P(F) = 2p a1 P(E den

F 4 A& Ueh) = g%;?ﬁpwnﬁaﬁ‘oﬁm |
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O =
Flndj 1=+ dx
(x 1)(x +1)
4

Evaluate:J (lx] +13—x]) dx
1

Find the particular solution of the differential equation,
dy

3 =1+x2 +y +x yz,giventhaty=lwhenx=0.
X

OR

Solve the differential equation : 2xy3x—y =x2+ 3y2.

A —> A
/i\+23\+k,b=2/i\+]AandE)=3/1\—43\—51{, then find a unit

. Lo oo
vector perpendicular to both the vectors (a — b) and (¢ — b).

The corner points of the feasible region determined by some
system of linear inequations, are (0, 0), (5, 0), (3, 4) and (0, 5). Let
Z = ax + by, where a, b > 0. Find the condition on a and b so that
the maximum of Z occurs at both points (3, 4) and (0, 5).

(a)

(b)

65(B)
]

Find the probability distribution of the number of doublets
in three throws of a pair of dice.
OR

If E and F are two independent events with P(E) = p, P(F) =
and P(exactly one of E, F) = g, then find the value of p.

Page 17 of 24 P.T.O.
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HEEH 4 AHITITFE | TS T D 5 Ah & |

2 -3 b
32. Al A=|3 2 —4|3g,d A-l3a i | A—1 % 3= g gHier Fem
1 1 -2

2x— 3y + 5z =11
3x+2y—4z=-5
x+y—2z=— 3 HEA Jd hINT |

33. (a) &SN ¥* + (sin x)* T x o HTUET 3TeTehoTd ShIlTT |
JHYAT
(b) IRy =x+tan x 8, d fag Hifsu

cos2xd—§—2y+2x =0
dx

34, WTx=a, dh x = y2 ddT x = 4 o &= o & ! < G WITT H Sl & | a I
T 1 HIfT |

35. (a) r=(41—7+2k) +A( +27 —3k)a
r=21+7 -8 +u@Bi +25 -4k gm
SIS TS B @3 o S 1 =AaH gl T hIIT |
CEC)
b fEPG, 4,2 8@r=-1+3]+k+121+3) -k wemm
T o UTG Toig o THCITe TUT 38 79 i TASTS T hIIT |
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SECTION -D
This section consists of 4 long answer type questions, each of
5 marks.
2 -3 5
32. f A=|3 2 -4/, then find A~1. Using A1, solve the system of
1 1 -2
equations :

2x— 3y +5z=11
3x+2y—4z=-5
x+y—2z=-3

33. (a) Differentiate x50 % + (sin x)* w.r.t. x.
OR
(b) Ify=ux+tanx, then prove that

2
coszxd—§—2y+2x =0
dx

34. The region enclosed between x = y2 and x = 4 is divided into two
equal parts by the line x = a. Find the value of a.

35. (a) Find the shortest distance between the lines given by
Y= =%+ 2k)+ad + 2% — 3k) and

r=@1+ 7 k) +uEt +27) —4k)
OR

(b) Find the coordinates of the foot of the perpendicular and the
length of the perpendicular drawn from the point P(5, 4, 2)

totheline ¥ =—1 + 3 +k + 2@} + 3 - k).

65(B) Page 19 of 24 P.T.O.
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Cp e
gug — &
T @IS U 3 Toh{UT LA AT T & | Tceh Y34 5 4 37 3 |

36. T IR fohel FHrat o foTu ush we 1 fmior #war 2 | Fiar i gfore 6
Raeshl o1 feaea, 3= AfSel @ 3w 8 | 98 Raehl T 3md & AR 6l
& Faeh! St i TR aTefl aTs W U Jgga AT 7 | 39 Ragsh! w1 afimm™
10mz2 |
YRR T oh IR T 707 6 I G
() Ifc Rashl & ATAHR YN 6 Fa18 o S8 2 9T 2y g0 a6

SITQ, a1 x 991 y | "ey feifa Hifv |
(ii) x o 9 H Ragehl 1 Fot A% FTA HIMT |
(i) (a) TagH* Afuwan eawa & foTC x TUT y o AH FA I |
JAYAT
(iii) (b) 3fe 3T T TS T TSTS HAM: x TAT y G fud hl S, af
% Uei H Ragehl &1 &whet 3Td it |

37. 60 foenff=t st weh e 4 foeneff 3 AR & 2 @ A : 98 I Hied uiesm & E,
B : 98 St fafia &, 9 31fes shfed afterdt 78 2, C : oiwarg aun siffia |
g 71 2 Top 20ft A 7 6 feremeff, Soft B o 26 feremefi aen 9w foemeff 9ot ¢ 7 2 |
7g ot ura T b 2oft A o feenele & sifam anftes wien § 3= 31 9 & I 6
TReRdT 0.002 8, Sefes Suft B <hl I8 ilkrshar 0.02 a1 Soft C <A I8 Irfrehar
0.20 % |
IHIH T o IR W 7 6 IR e
()  rgean g4 MU ueh formeff % Sifom wien § 3= 31 7 T L Heh <hl

TTRrehdT 3Td I | 2
(i)  argesar g1 T foeneff a7 urn wen S anfies wien # It 37k A8 yH
T | 39 foeneff & 2oft A % 7 89 <t wilesar 7ra hifse | 2
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SECTION - E

In this section there are 3 case-study based questions of 4 marks
each.

36. An architect designs a building for a Company. The design of
window on the ground floor is proposed to be different than at the
other floors. The window 1s in the shape of a rectangle whose top
length is surmounted by a semi-circular opening. This window has
a perimeter of 10 m.

Based on the above information, answer the following :

(1) If 2x and 2y represent the length and breadth of the
rectangular portion of the window, then establish a relation
between x and y.

(1) Find the total area of the window in terms of x.

(1) (a) Find the values of x and y for the maximum area of the

window.
OR

(1)) (b) If x and y represent the length and breadth of the

rectangle, then establish the expression for the area of
the window in terms of x only.

37. There are three categories of students in a class of 60 students :
A : Very hardworking students, B : Regular but not so hard
working, C : Careless and irregular students. It is known that 6
students in category A, 26 in category B and the rest in category
C. It 1s also found that probability of students of category A,
unable to get good marks in the final year examination, is 0.002,
of category B it 1s 0.02 and of category C, this probability 1s 0.20.
Based on the above information, answer the following :

(1) Find the probability that a student selected at random 1is
unable to get good marks in the final examination. 2

(11) A student selected at random was found to be one who could
not get good marks in the final examination. Find the
probability, that this student is NOT of category A. 2

65(B) Page 21 of 24 P.T.O.
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38. e XI1 o Teh BT TSI 4 379 TR o A1 Teh TGN <&t | 81 39+ T o154
ST N <@ A1 Toh Toh WA y = x2 % I o YR & A & AT | 38 74 H I§
I 31T, 3 T9A1 o I ST
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38. Rajesh, a student of Class-XII, visited an exhibition with his
family. There he saw a huge swing and found that it traced the

path of a parabola y = x2. The following questions came to his

mind. Answer the questions :

(i) Letf:R — R be a function defined as f(x) = x2. Find whether

f 1s one-one function.

(i) Let f: R — R be defined as f(x) = x2. Find whether f is an

onto function.
(1)) (a) Letf: N — N be defined as f(x) = x2. Find whether f is
one-one function. Also, find if it 1s an onto function.
OR
(1)) (b) Let f: N — {1, 4, 9, 16, ...... } defined as f(x) = x2, find

where f 1s one-one function. Also, find if it i1s an onto

function.
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