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1. == A={1,2 3} WR={1,1), (2,2), (1, 2)} g Jed &&4 R 1
(A) el TG 2 | (B) Tqe T eI ¢ |
(C) TmfHd qAT HhtHeh § | (D) helcl HhTH § |

2. afg Adun B THHE Hife o o 31Ty &, a1 1 | 8 b 91/8 A Tg a8/ ? 1
() (A+B)(A-B)=AZ_B2
(i) AB=BA

(i) (A+ B)2=A%+ AB+ BA + B2

(ivy AB=0=A=00rB=0

(A) whaet (i) a1 (i) (B) haet (i) 4T (iii)
(C) e (iid) (D) e (iii) a1 (iv)
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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, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) 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 few questions in all the Sections except Section — A.

(ix) Use of calculator is NOT allowed.

SECTION - A

This section comprises 20 Multiple Choice Questions (MCQs) of 1 mark
each.

1. Avrelation R on set A ={1, 2, 3} defined as R = {(1, 1), (2, 2), (1, 2)} is 1
(A) Reflexive only (B) Reflexive and Transitive

(C) Symmetric and Transitive (D) Transitive only

2. If A and B are square matrices of same order, then which of the following

statements is/are always true ? 1
i (A+B)A-B)=A2_B2
(1) AB=BA

(i) (A + B)2=A2+ AB + BA + B2
(iv) AB=0=>A=00orB=0
(A) Only (i) and (iii) (B) Only (ii) and (iii)
(C) Only (111) (D) Only (111) and (iv)
65/2/11 * 3 }
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1 a b
3. ARA=|-1 2 c|THTAMINIER, AW 3a+b+cH AR 1
0 5 3
A 2 B) 6
© 4 D) 0
4 qﬁA:{C?Sx _Sinx}%?ﬁﬂA+A'=I%,?ﬁxe[O,E}Tﬂﬂ'ﬁ% 1
sin x Ccos X 2
T
@ 0 (B) 1
T T
©) 3 (D) >
5. T a MG A o foTu (3A) ! s B 1
(A) 3A1 (B) 9A-1
1,4 1,0
©) 3A (D) 9A
-1 -2 5
6. Ie|-2 a -—1|=-86%, dasmiigmim AN 1
0 4 2a
@A) 4 (B) 5
© -4 D) 9
aerrev=28a Y3
dx
A) e* Y (B) ev—*
C) —e*v D) —ey—*



1 a b
3. IfA=|-1 2 c| 1isasymmetric matrix, then the value of 3a +b + cis 1
0O 5 3
A 2 (B) 6
(C) 4 D) 0
4. IfA= {C?S xomsm x} and A + A'=1, then the value of x [0, E} 1s 1
sin x cos x 2
A) 0 B =
(A) B) 1
c = D =
© 3 D) 5
5. For a square matrix A, (3A)! = 1
A) 3A71 (B) 9A-1
1 1
C) =A1 D) —A-l
© 3 D) 9
-1 -2 5
6. If|—-2 a —1|=-86,then the sum of all possible values of a is 1
0 4 2a
A 4 B) 5
(€ -4 D) 9
oy — dy .
7. Ife*+e¥Y=2 then — 1s 1
dx
(A) e* v (B) e/~ %
C) —e*v D) —ev—*
65/2/1 * 5 {}



8. f)=x+ -, (xz0)FfM 1
X
(A) HEI=AEAF 2R |
(B) Ty feaw a1 -2 7 |
(C) I A -2 7 |
(D) T w7 < T STfehan A=
2a 1
9. ?Ti?J. zdx:E%,FﬁaHSTIIT?% 1
o 1+4x 6
J3 J3
(A) e (B) X
©) 3 D) 243
10. Tr=faRea o @ 9 o1 =59t @56 y = 22 9T W@ y = 16 8 TeR &5 o1 &5shet ¢ 2 1
4 4
(A) jx2 dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
11. ngzﬁaﬂwmé 1
de  x
(A) log [y =log Vx +C B) 4y +x =C
€ Jy —vx =C (D) log |y +log vx =C
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Forf(x)=x+l(x;t0) 1
X

(A) local maximum value is 2
(B) local minimum value is —2
(C) local maximum value 1s —2

(D) local minimum value < local maximum value

2a
9. If I ! dx = %, then the value of a is 1
0

1+ 4x>

@& = B)

¥5 B
2
©) 3 D) 243

10. Which of the following expressions will give the area of region bounded by

the curve y = x2 and line y = 16 ? 1
4 4
(A) sz dx (B) 2jx2 dx
0 0
16 16
© [y dy D) 2[4y dy
0 0
11. The general solution of the differential equation dy = ﬁ 1s 1
dx  x
(A) log 4y =log Vx +C B) Jy +4x =C
© Jy -+x=¢C (D) log yy +log Vx =C

65/2/1 * 7 }
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12. mwaﬁwzxj—y—y:?,mmwé 1
X
1
A B —
@) Vx ® T
©) e D) e+

13. AR | & | =5aM-2<A<1%a | Aa | % slehdn aun = qrH s 2w 2 1

A -5 B) 5
(€) 10 D) 15
14. URGATOT 3 STCAT Ueh TIERT S o AT y 3181 B TH hI0T SHIAT & AT 2387 o wisad &, 8 1
@ i +2v2] ® 3k
©) %M%ﬁ M v3i+437 +43k
o0-1 1-y —z :
15. @i ==L -_" Ffcp et 1
4 3 6
2 -3 -6
(A) 2,-3,-6 B .
2 -36 4 -3 -6
QL £ 2> D
N A e R i

16. T {ash T guR # geh B SEeht STfehauientu A1 =HaHteRun ST BT &,

HEATA & 1
(A) FHETd Bed (B) 3T B
(C) U AW e (D) Ush HaUY
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12. The integrating factor of the differential equation 2x3—y —y=31is 1
X
@ Vx B —
Jx
©) e~ D) e~

%
13. If |a | =5 and -2 < XA < 1, then the sum of greatest and the smallest

N
valueof | Aa | 1s 1
@A) -5 B) 5
(©) 10 D) 15

14. Vector of magnitude 3 making equal angles with x and y axes and
perpendicular to z axis is 1

@) 1 2v2; (B) 3k

©) %M%ﬁ D v3i++43] +Bk

2x—-1 1-y -z

15. Direction cosines of the line given by equations : T:T:— are 1
2 -3 -6
A) 2, -3,-6 B 2 —~>
(A) B R
2 -3 6 4 -3 -6
(C) T o v~ (D) ) )
777 V61 /61 461

16. In a linear programming problem, the linear function which has to be

maximized or minimized is called 1
(A) a feasible function (B) an objective function
(C) an optimal function (D) a constraint

65/2/1 * 9 }



17. ot tRaes T S 1 GErTa & <= qui 9 8, 36 g0 g & ; 1

(A x+y<bx+3y<9 B) x+y<b5 x+3y=>9
C) x+y=25,x+3y<9 D) x+y=253x+y<9
18. T EAN A U1 B3 TR & fb P(A) = 0 92T P(B) # 1 2 @l P(A'/B’) =X @ 1
(A) 1-P(A/B) (B) 1-P(A'/B)
© 1-P(AnB) D) 1-P(AuB)
P(B") P(B")

HANRYT — deh TG I

e : w9 g 19 31 20 3R (A) T dh (R) W MU 93 1 h 99 8 | &
A feu e § s weh 1 s1frehe (A) a9 g 1 @ (R) 3T ifehd foRn a2 |

1 5 % Fel S A feu i (A), (B), (C) 3R (D) H & gt o :

(A) FIRTHE (A) TUT T (R) gHi Tt & 3 dh (R), 31feped (A) it Tt =
FATE |

(B) 3tfiehed (A) @ a (R) <HI 8@l 2, W @b (R), 3Ther (A) i ot samen
TE AT R |

(C) 3Tfhem (A) &t B, Tg T (R) Toid 2 |

(D) SR (A) Terd 8, T T (R) HEl 2 |
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17. For the feasible region shown below, the non-trivial constraints of the
linear programming problem are 1

A) x+y<5x+3y<9 B) x+y<b5x+3y>9
C) x+y=25,x+3y<9 D) x+y=253x+y<9
18. For two events A and B such that P(A) = 0 and P(B) = 1, P(A'/B") = 1
(A) 1-PA/B) (B) 1-P(A'/B)
© 1-— PgA,m B) D) 1-— PgA,u B)
PB) P(B’)

Assertion - Reason Based Questions

Direction : 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 codes (A), (B), (C) and (D) as given below.

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

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

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

65211 * 11 )



19. Arafesi a a9 b ¥ fr

FMFF@A)  :laxb [P+(a b)2=|al|b P 1
& (R) :laxb|=(a b)tan@,(@;ﬁﬁj

20. IR (A) : W HH-PAEI<1, 1, 1 >BTRd S | 1
T (R) : 0=0FhTWcosO=189a2 |
Qg -d

39 @UE T 317 T -3 THT S T & | TAh T h 2 FH E |

21. (a) Gﬁaﬁi\ﬂq%wf:R—{S}eR,ﬁ%f(x)zx_gmtrﬁﬂT&ra%,
o
A<D & A1 aN | 2
rqaT

(b) FEFNTCRE£:Z xZ > Z x Z, (& Z quitenl 1 a9=4 2) I f(x, y) = (2y,

3x) T UNRATIY B Teheh Heid & AT &1 | 2
22. aﬁxZasing’tWy:bcos?’t%Fﬁt:gmj—ywmﬁﬁﬁm| 2
X
23. (@) f(x)=cos x+ sin2 x, x € [0, ] 1 FTIET I=aW AH F1a HIRC | 2
JAYAT
(b) 3fE Teh 31 LRI T TG THTTH &L §¢ & 7, 1 g hIT foh 3801 IEI
&l 3HhT IS 3 ShHIATd 31U 8 SgdT 2 | 2
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19. For two vectors a and b

- - - - -
Assertion (A) : | a x b 2+(a -b)2=|a |2| b |2 1
> - - - -
Reason(R) : | a x b |=(a -b)tane,(6¢§j
20. Assertion (A) : A line can have direction cosines<1,1, 1> 1

Reason (R) : cos 0 =1 is possible for 6 = 0.

SECTION - B

This section comprises Very Short Answer (VSA) type questions carrying

2 marks each.

x_

21. (a) Check whether f: R — {3} — R defined as f(x) = 2 1s onto or not. 2

OR

(b) Check whether f : Z x Z — Z x Z (where Z is the set of integers)
defined as f(x, y) = (2y, 3x) is injective or not. 2

22. Ifx=asin®t, y=Db cos?t, thenfindd—yatt=£. 2
dx 4
23. (a) TFind the absolute maximum value of f(x) = cos x + sin? x, x € [0, 7] 2
OR
(b) If the volume of a solid hemisphere increases at a uniform rate,
prove that its surface area varies inversely as its radius. 2

65/211 * 13 {



s

—> A A —> A A A .
24. Ife AB = j +kaa AC = 3i —j + 4k, AABC &t a3t AB a1 AC i

— —
o & wfesii ) Pl vt £, 4 ez i Bzw,aﬁmﬁmc

w1 A fag g |

Ad: A1eeh AD <ht &feTs oY 3T hif | 2

95. Y@ T =) +3k +A21 — 2] +k) W T 2@ fig F Friwis 7 Hife e

i A 3 7 | 2
qug -7
34 IS H AY-ITT THR o6 TH & | TAH TH & 3 36 ¢ |
26. T I : | X2 4 3
9x — x>

. : 3
27. (a) WM I BT £1+m
JAgaT
() maﬁa?rr\auzf(sin|x|+cos|x|)dx 3
98. aft L (F) = —L— 2, 9 F(x) 1 e sfs fan 2, 7% F(0) = log . 3
dx e® +1 2

29. (a) mej—y=y—xsin2 (ijsaamaﬂﬁn,ﬁm%ﬁsyaF% 3
x

X

Y
(b) melogyj—x +x=gaﬂwwaﬁaﬁﬁm| 3
y y
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—> A A —> AA N
24. If AB = j +k and AC =31 —j + 4k represent the two vectors along
—  AB+ AC
the sides AB and AC of AABC, prove that the median AD =+,
where D 1s midpoint of BC.
Hence, find the length of median AD. 2

N A A A A A
25. Find the co-ordinates of the point on the line r =—j +3k +A21 —2j + k)

such that the sum of co-ordinates is 3. 2
SECTION - C
This section comprises Short Answer (SA) type questions of 3 marks each.
26. Find: [—2_ dx 3
V9x — x?
5m
12 dac
27. (a) Evaluate: | ——— 3
}[ 1++/cotx
12
OR
2
(b) Evaluate : I (sin |x| +cos |x]|) dx 3
6
d : : 1
28. If — (F(x)) = , then find F(x) given that F(0) =log —. 3
dx e* +1 2
29. (a) Solve the following differential equation : 3
xd—y =y — x sin? (Xj’ given that y(1) = =
dx x 6
OR
(b) Find the general solution of the differential equation : y log yg—x +x= E 3
y y
65/2/1 * 15 {}



30. et Yge T e ) Utk g E HifT ; 3
U x+y <50,
2% +y < 80,
x>0,y>0

Z = 10500x + 9000y o cia Tferehariishior SHifST |

31. (a) O &1 ! I9I8 | qHMI 7 § Teh ¢r FFW o T W 2= T i T1frekar,
TS I T T S wre SR Sfehdn sl i AT R | 3

“§

T I fe H ST gar ot ot TS89 gR <1 S SR 1T, | STkl 11 shitTe foh
() TTEIE T AT |
(i) 9 Y HH TH e 7 TTIe 0g fopa |

CUE

(b) T UTiEiies ot  HraT, fudr 9 O A th Wi @ | I g B
T R g, F: fud9e 4 @3 €, g0 9ed &, @t P(E/F) F1a i | 3

QU -9
30 GUE | EE -3 YR o T B | Tdsh T S 5 376 & |
1 -1 0 2 2 —4
32. (@ ICP=|2 3 4|awWQ=|-4 2 —4|%, @ (QP) Ia FHT |
L 1 2] L -1 5

31a: T wfiertor frehrmr =6t gt hifse
x—y=3,2x+3y+4z=17,y+2z=17 5

37T
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30. Solve the following linear programming problem graphically : 3
Maximize Z = 10500x + 9000y
Subject to constraints
x+y<50
2x +y < 80
x,y=20

31. (a) The probability of hitting the target by a trained sniper is three
times the probability of not hitting the target on a stormy day due to
high wind speed. 3

The sniper fired two shots on the target on a stormy day when wind
speed was very high. Find the probability that

(1) target is hit
(1) atleast one shot misses the target.

OR

(b) Mother, Father and Son line up at random for a family picture. Let
events E : Son on one end and F : Father in the middle. Find P(E/F). 3

SECTION - D
This section comprises Long Answer (LLA) type questions of 5 marks each.
1 -1 0 2 2 -4
32. (a) IfP=(2 3 4|and Q=]|-4 2 -4/, find (QP) and hence
o 1 2 2 -1 5
solve the following system of equations using matrices :
x—y=3,2x+3y+4z=17,y+2z=17 5
OR

65211 * 17 )
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l+x 1 1
b)) A=| 1 14y 1 |HHFx,y,z% e HFd DN | 5
1 1 1+z

G A =07 T &, y, z YAR dRdlosh &N &, q g Hig 6

xt+yl+z1=-1.

33. (a) (0, ) I8 IUITAUA ;1A hIT FH Bt £(x) = cot™! (sin x + cos x) TEAH
2 Y FEAM B | 5
AT

(b) 36 cm IRIY TSI T 7T h! IHeh! Teh YSIT o IR TR FARL Iehaw ITTH
TCAT Teh St ST ST & | 5

Qr

T

3 31 <h! fommd 317a ShifSTg |

34. g(x) = cos! (x2 — 1) T 0 (domain) T HITTT, 31d: x T 98 TF T HINT,

ﬁqés%ng(x)zgél 5

cos™! x S Terslt Teh ITET (Y& MG i Bigeh) o1 iR ot ferfgm |

35. fagati A(1, 2, 3) d1 B(5, 8, 11) | &Rt I Tl 181 Th 311 1@l
T =41 + ] +AG1 2] + k) B wed ¥ | hrede fig % fiwis w SR |
3Td: Toh 1@ I GHIRT [RET ST 36 ideoed fog § Skt ST 8 qUT QT (@l &
SEECEN 5
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1+x 1 1
(b) Obtain the valueof A=| 1 1+y 1 | interms of x, y and z. 5
1 1 1+z

Further, if A = 0 and x, y, z are non-zero real numbers, prove that

xt+yl+zl=-1.

33. (a) Find the sub intervals in which f(x) = cot™! (sin x + cos x), x € (0, n) is

increasing and decreasing. 5
OR

(b) A rectangle of perimeter 36 cm is revolved around one of its sides to

sweep out a cylinder of maximum volume. 5

Qr

T

Find the dimensions of the rectangle.

34. TFind the domain of g(x) = cos™! (x2 — 1). Hence, find the value of x for

which g(x) = g 5

Also, write the range of cos™! x other than its principal branch.

35. A line passing through the points A(1, 2, 3) and B(5, 8, 11) intersects the
N A A A A A
line r =41 +j +A(51 + 2j + k). Find the co-ordinates of the point of

intersection. Hence, write the equation of a line passing through the point

of intersection and perpendicular to both the lines. 5

65211 * 19 )



WUE - T
3G EUS T 3 TehlUT LTI STUTNG T & | TAH T h 4 3T & |
36. THIfRT ¥ BHET shl WIM-T sl GdU §1¢ T & |

i

Bereening

Teh LA W Ul TAT foh TR 3 a1t 1000 oS | & 170 3T THifehT i areft
1000 Tfgettati § & 120 1 HHST T IS T0RTE 1At & | Teh HicqH1 H 50 ST T
T dTet T e R 30 7o ¢ |

1 50 Sfedal 1 | ATg=AT Teh T 1 SrTenT Bhel Herel SAR 1 ¢ T T |
T o IR T =1 7t 6 I e
() = TRkt ® T g g =fed s afgen & ¢ 1
(i)  afe T ToW I AT B A 1 Tk 2 R 38 Swhel <l aHe TE § 7 1
(i) (a) fe AT Y MU A ° B! i fH aTS TE, df 37 =afw % wfgen
B ol TTRiekar STa IR | 9
ey

(i) (b) TSI Y T Aferq H HHS! ohl FHE T UTE TE 2, N ATkl [T hiTT
R T v g | 2

37. U T ATl ¢ Teh dreiaeiid HeH, fSreeht aefiehtor 942 + 16y2 = 144 8, & IR 3TN
AT R | ¢ hl F1STs 3 m 7, 991 foh 3TTepfd § gl T 2
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SECTION - E
This section comprises of 3 case study based questions of 4 marks each.

36. Smoking increases the risk of lung problems.

A study revealed that 170 in 1000 males who smoke develop lung
complications, while 120 out of 1000 females who smoke develop lung
related problems. In a colony, 50 people were found to be smokers of
which 30 are males.

A person is selected at random from these 50 people and tested for lung
related problems.

Based on the given information, answer the following questions :
(1) What is the probability that selected person is a female ? 1

(1) If a male person is selected, what is the probability that he will not
be suffering from lung problems ? 1

(111) (a) A person selected at random 1is detected with lung
complications. Find the probability that selected person is a

female. 2
OR
(111) (b) A person selected at random is not having lung problems, find
the probability that the person is a male. 2

37. A racing track is build around an elliptical ground whose equation is
given by 9x? + 16y2 = 144. The width of the track is 3 m as shown below :

Q

.l
‘;ﬁf — ?\??h 3
L\ 3m K (_)_/3 w p
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IR oh TR T Te1 o I T

() @ el g TR | y Wl x % F9 H e hHIT | 1

(i) 3 IHR (i) H 9T B T x o HTIET THTE HITT | 1

(iil) (a) THEREH % YA & €H Il AEH T (35 HI BISH) TG A HITT | 2
e

(i) (b) Tegall P aem Q &l sT&r ¢ AR x-3787 QT y-37& I VoW FgATY
Il 7, % e fofau qen gutehe™ & P, O, Q @ &=+ dreft Bt &1
FFHE 1A HIFTT | 2

38. T SR M HIX T 1 Teh &Y g fHE TIEH HR WIS T ITAN foham A1 7 |
g YTTAATAT ST 37T JehR H ST 7T f9IT 6 WEMT § |

@ ~—— 777

Ul Ueh ¢ 1 HHIohol i<l fearm w2
f(x):{x42—4x2+4, 0<x<3
x2+40 ,  x>3
IUerd o TR W = T o 3T S
() 0<x< 3% AL (x) T I | 1
(i) f'(4) FA HINT | 1
(i) (a) f(x) Fx = 3 W HdqdT i S I | 2
e
(i) (b) x= 3 f(x) I FeheI 6l Aa HIRTT | 2
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Based on given information, answer the following questions :
(1) Expressy as a function of x from the given equation of ellipse. 1
(1) Integrate the function obtained in (i) with respect to x. 1

(111)) (a) Find the area of the region enclosed within the elliptical ground
excluding the track using integration. 2
OR
(111)) (b) Write the co-ordinates of the points P and Q where the outer
edge of the track cuts x axis and y axis in first quadrant and
find the area of the triangle formed by points P, O, Q using

integration. 2

38. Sports car racing is a form of motorsport which uses sports car prototypes.
The competition is held on special tracks designed in various shapes.

The equation of one such track is given as follows :

_ x4—4x2+4, 0<x<3
fo)= 1"
x“+40 x=>3

Based on given information, answer the following questions :

(i) Find f'(x) for 0 <x < 3. 1

(i) Findf'(4) 1

(111) (a) Test for continuity of f(x) at x = 3. 2
OR

(111) (b) Test for differentiability of f(x) at x = 3. 2
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