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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) This Question paper contains 38 questions. All questions are compulsory.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iii) 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.
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(39 @UE | 20 Fgfaehed™ U9 § | T WA 1 1 3% 2 1) (20 x 1 = 20)

1. wfePaen d AEh aien €, ASH A B AT P - g 1 HH T&1 &1 Gehell 2

-1 1
A — B —
@ < ® -
©) —”23 D) V3

2. = U4 HF 1 3rreg Gufia qun foww-gmfid < B E 2
(A) TeETH TR (B) Freei smerE
(C) & =L (D) e 3TTeE

a
3. Elﬁfxdx£%+6%ﬁﬁ
0

(A) —-4<a<3 B) a=4,a<-3
(C) -3<a<4 (D) -3<a<0

4. Af¢ AT B EHH I % 11 TG 7, df (ABT — BAT) w
(A) TH{HG IR B (B) forwm st 377y &
(C) I AR (D) dcaweh HATE &

5. cos (g+cot_1(—J3_)j HAAS :

A -1 (B) §
€ 0 D) 1
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SECTION - A

(This section comprises of 20 multiple choice questions (MCQs) of 1 mark each.)
(20 x 1 = 20)

1. Ifp and q are unit vectors, then which of the following values of p - q is
not possible ?

-1 1
@ — (B) 5
(©) @ D) 3

2. Which of the following can be both a symmetric and skew-symmetric

matrix ?
(A) Unit Matrix (B) Diagonal Matrix
(C) Null Matrix (D) Row Matrix

a
3. Iffxdxg % + 6, then
0

(A) —-4<a<3 B) a>4,a<-3
(C) —-3<a<4 (D) -3<a<0

4. If A and B are square matrices of same order, then (ABT — BAT) is a
(A) symmetric matrix (B) skew-symmetric matrix

(C) null matrix (D) unit matrix

5.  The value of cos (g + cot_l(—\/?)_)j 18

-3
A -1 (B) =8
2
€ 0 D) 1
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3
6. aﬁpwqmzwmi(gj =0, Sl Hife quT g &, A (p — q)

dx \ dx
HAA S
4) 0 B) 1
© 2 D) 3

7. ®eH f(x) =% — dx + 6 NG WA T aeH &, T8 = :

A4) (0,2 B) (==, 2]
© [1,2] D) [2, )

8. Wx=1+5uy=-5+p,z=-6-3y, =18 fwa fogd g § ?
(C) (17 _57 _6) (D) (_17 _57 6)

9. Rl y =2, 0 <x < 2 YT y-3A&1 g ST TTT STAT{ehd &5 T BFhA 2 :

N

a

x=2
2 2
A) fx2 dx (B) f Jy dy
0 0
4 4
© fx2 dx (D) f Jy dy
0 0
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6. If p and q are respectively the order and degree of the differential equation

d (dy)? .

E(@j =0, then (p—q) 1s

4) 0 B) 1
© 2 (D) 3

7. The function f(x) = x2 — 4x + 6 is increasing in the interval
A (0,2 B) (—oo, 2]
© [1,2] D) [2, »)

8. Theline x =1+ 5u, y =—5 + u, z = -6 —3u passes through which of the
following point ?

A4) (1,-5,6) B) (1,5, 6)
(C) (1’ _5a _6) (D) (_1a _57 6)

9. The area of the shaded region (figure) represented by the curves

y =x2, 0 <x <2 and y-axis is given by
N

x=2
2 2
@ [2d ® | Jyay
0 0
4 4
© |2 ® [ {5y
0 0
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10. Ife Equn F I vEi aeamd @ f6 P(E) > 0 aan P(F) = 1 &, @ P(E/F) *19A ?
P(E) _
A —Z B) 1- P(E/F
A) P(E) (B) 1- P(E/F)
1-P(EUF)
C) 1-P(E/F p) 27
©) (E/F) (D) P
11. T Agfeseh =’ X 1 TRkl s i e &
X —4 -3 —2 —1 0
PX) 0.1 0.2 0.3 0.2 0.2
TAREX) ®:
A) -1.8 B) -1
© 1 D) 1.8
12, AMRa=ai+]+4kHb=21+6] + 3L RIST4THFER, Mo FI AR :
@A) -13 B) -5
©) 13 D) 5
13. foig (4, -3, 7) & SRt ST a1eft qem @few 31 + ) + 2k o FuiaL, Y@ h1 THHw R -
(A) x=4t+3,y=-3t+1,z=T7Tt+2
B) x=3t+4,y=t+3,z2=2t+7
C) x=38t+4,y=t-3,z=2t+7
D) x=3t+4,y=—t+3,z=2t+7
14. =R T @ x, y G 73980 ) e o & s i_“,gameéswmé,?h
ORI AN :
(A) %b_e!Fr_—; (B) érolag
© = D) *-
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10. If E and F are two events such that P(E) > 0 and P(F) # 1, then P(E/F) s
(A) @ B) 1- P(E/F)
P(F)
(C) 1—P(E/F) @) 1=PEVDH
P(F)
11. The probability distribution of a random variable X is given by :
X —4 -3 -2 —1 0
P(X) 0.1 0.2 0.3 0.2 0.2
Then E(X) of distribution is
(A) -1.8 B -1
© 1 (D) 1.8
12. If projection of a = ai + 3 +4konb =21+ 6]A + 3k is 4 units, then o is
A) -13 B) -5
(©) 13 D) 5
13. The equation of a line parallel to the vector 31 + 3\ + 2k and passing
through the point (4, -3, 7) is :
(A) x=4t+3,y=-3t+1,z=T7Tt+2
B) x=3t+4,y=t+3,z=2t+7
C) x=3t+4,y=t-3,z=2t+7
D) x=3t+4,y=—t+3,z=2t+7
14. If a line makes angles of 3Tf,gand 0 with the positive directions of x, y
and z-axis respectively, then 6 is
- T
A) —onl B) —onl
(A) 5 only (B) 5 only
T T
C) — D) +—
© 5 (D) 3
65/2/3 Page 9 of 24 P.T.O.
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[E] A [s]

g O
Teh heell T I X AT Y &1t 8 | X a1 Y bl a9 W I o1, 323 Ho
7 = bx + Ty gr1 iU 7, S, «x, y shHT: 3¢ X a1 Y & o aret 3cre) <hl T
I a e AT R ga B ?
(A) 3 B, IATE X YT Y T TTed AT o 37T T SATIehcHehor HidT & |
(B) 3e3d e, X AUTY o 3cdTGH o Hed AT Sl HIUAT B |
(C) I3 hod, X AT Y ol S & TCd A1 h I <k STTRehaHIeR{u] ohidl 2 |
(D) 3T B Ig FHTTad Hiar & fob wrat Ieurg X Iaarg Y & 31fereh s |

Ife A, dd el o Tg=IT I gl § 9T B, STThe1d Bl & Y= I g 2,
a1 fr O @ e @ o = A 9uT B o 98 dee ol g9 8 2

@ ®) A
(©) «’B o ()

TR LAl 39T, ST, DT 9T <o hl 4 AB + 3(AB + BA) — 4 BA & AR 5
foTT a1 T, ET A 9T BT hife 2 x 2% 37Toqg B AN I a8 f6 A = B = I aen
A1=xB

3ok 3T 3T ThR I

Y : 6 AB

EIEI : 7TAB - BA

Bl : 8AB

s :7TBA-AB

frapT S TR B ?

(A) 9T (B)
(C) =™ (D) @am

af¢ A qem BT i m o ot 38 &, aaMA2-B2=(A—-B) A+ B) 8, @I = ¥ d
|1 Hed Tl & ?

(A) A=B (B) AB=BA
(C) A=0"9TB=0 (D) A=ITTB=1
65/2/3 Page 10 of 24
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15. A factory produces two products X and Y. The profit earned by selling X
and Y is represented by the objective function Z = 5x + 7y, where x and y
are the number of units of X and Y respectively sold. Which of the

16.
relation between set A and B ?
(A) @B
o |0z

17.
Their answers are given as :
Abhay : 6 AB
Bina : 7AB-BA
Chhaya: 8 AB
Devesh : 7 BA - AB
Who answered it correctly ?
(A) Abhay
(C) Chhaya

18.
(A) A=B
(C) A=0o0orB=0

65/2/3

following statement is correct ?

(A)
(B)
©)
D)

The objective function maximizes the difference of the profit earned

from products X and Y.

The objective function measures the total production of products X

and Y.

The objective function maximizes the combined profit earned from

selling X and Y.

The objective function ensures the company produces more of

product X than product Y.

If A denotes the set of continuous functions and B denotes set of
differentiable functions, then which of the following depicts the correct

B)

(D)

A

0/0,

Four friends Abhay, Bina, Chhaya and Devesh were asked to simplify
4 AB + 3(AB + BA) — 4 BA, where A and B are both matrices of order 2 X 2.

It is known that A # B= 1 and A~! # B.

(B) Bina
(D) Devesh

If A and B are square matrices of order m such that A2— B2 =(A — B) (A + B),
then which of the following is always correct ?

(B) AB=BA
(D) A=TorB=1

Page 11 of 24
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g O
ANHYT T o IR T
Fréw ;v e 19 31 20 e (A) 3R e (R) A1amid 99 8 | &1 e feg mu ¥ |
8 ok o1 SAfveRem (A) T G 1 @ (R) g 3ifohd foram T 2 | 57 AT < |8l I
e few M KEl (A), (B), (C) 3R (D) H & Feht A |
(A) T, AR (A) 1 T (R) T & | Toh (R), ATRH (A) <l TE AT Hal
21
(B) THI, 3IHUA (A) 991 T (R) &l &, 9g o (R), AMHUA (A) Hi G&1 =men
TE R R |
(C) R (A) T R, g @ (R) T & |
(D) 3ANTHAA (A) Teld & STk dh (R) 981 2 |

19. AHY (A) : TH LPP % Gumd & I I g T0aH g a1 2 |
b (R) : Tk LPP 1 3509 g, GUTd & % T AT 37feeh iy fog W &
BATR |
20. MBI (A) : A=diag[3 5 2] HIfC 3 X 31 Th A ITE 2 |
& (R) : Jfe fopl Segg & Gt IRRR IETe THE B @1 39 3ifew e
HEA G |
qUE - g
(39 @UE T 5 31fd 775 I 1ol Y9 & | T¥eh I h 2 37 ¢ |) (5 x 2 =10)
21. ‘a’%éﬂﬁﬁﬁﬁﬁmﬁﬂ%ﬁ%ﬂﬂ@=sinx—ax+b,RﬁaﬁﬂH%|
22. WW:IZ&C?’ e dx.
23. (1) WARx= o R A fagHfmis W o TV
dx xlogx
AT
2x—3 , —3<x<-2
®) ZI-ﬁif(x)z{x+1 , —2<x<0
B, @l x = — 2 T £(x) I JTThe1=dT sl S HIFT |
24. AR |Z1=2, [b|=37A7 b =42, a1 | & +2b | & F@HIT |
65/2/3 Page 12 of 24
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ASSERTION - REASON BASED QUESTIONS
Direction : Question number 19 and 20 are Assertion (A) and Reason (R)
based questions. 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) 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.

19. Assertion (A) : Every point of the feasible region of a Linear
Programming Problem is an optimal solution.
Reason (R) : The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasible
region.

20. Assertion (A) : A=diag[3 5 2] is a scalar matrix of order 3 x 3.
Reason (R) : If a diagonal matrix has all non-zero elements equal, it
1s known as a scalar matrix.

SECTION - B
(This section comprises of 5 Very Short Answer (VSA) type questions of
2 marks each.) (5x2=10)

21. Find the values of ‘a’ for which f(x) = sin x — ax + b is increasing on R.
22. Find: J2x3 e*” dax.

< —_
23. (a) Ifx=eY,then prove that dy _ x-y

dr «xlogx

OR
2x—-3 , —3<x<-2

If f(x)=
(b) ) {x+1 , —2<x<0
Check the differentiability of f(x) at x = —2.

- - -
24. If |al=2, |b|=3and a ‘b =4, then evaluate | a +2b|.
65/2/3 Page 13 of 24 P.T.O.
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26.
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(a) U Gfesr a il el & GHH B0 sH1aT 8 | Afe 39 Fiesr o1 aimmr 543 361 B,
a T I |

YT
(b) afe & fagall P aen Q % feufa wiew swww: o @on B &, @ wh foig R % fRufa
Hfewr F1a ST it QP & 9™ W 37 TR iR 2 76 QR = SQP.

Qs - T
EEEEH 6T ST I G | TAh T H 3 AH & | ) (6 x3=18)

2
(a) Iy =log (ﬁ+%} 8, AT R x(x + 1%y, + (x + 1)2y, = 2.

AT

b) ARafiry+yira=0,-1<x<1,vzy dfgafmiy-_~L_
dx  (1+x)

HHET AR(sh T@13A o T IR T Th 99 R 39 JhR IR & 76 R = {(x, y) :
x —y + 3, & AT G& B, x, yeR I} G99 R 6 Tageddr, GHMG qU1
shTHehdT hl SITe ShIfNTT |

=1 g T TR B UTE I B hif
el 3x +y > 9
x+y>7
x+2y>8
X,y > 0% A Z = 2x + y T JIAHTHT HET |

(a) Ueh UTET fS8 W 1 | 6 ek <hl G 3ifehd &, 39 TR Ui 2 foh P(2) = %‘%

a3 Geft T3t 6t TIRkehdT @9 § | Ife I i 2 IR IDTAT ¢ 1 39 W,
TSt SR 2 317aT B, <1 7SI [T I |
ST
(b) 1 UTE] o Teh E1Y IBTAT 7T | &1 T A 71 B 1 Tepr & aRewiia h 1€ &
A={(x,y):x+y=9, B={(x, y): x # 3}, T& (x, y)uﬁaﬁwﬁgé%@ﬁg
] ST & | ST shifoTe foh o BT A 9T B Tod & a1 0O 3{9eS @ |

65/2/3 Page 14 of 24
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25. (a) A vector a makes equal angles with all the three axes. If the
magnitude of the vector is 543 units, then find a.
OR
b) Ifa andﬁ are position vectors of two points P and Q respectively,
then find the position vector of a point R in QP produced such that
QR = SQP.
SECTION - C
(This section comprises of 6 Short Answer (SA) type questions of 3 marks
each.) (6 x3=18)
2
26 Ity =log | V& +—| , then show that x(x + 1)y, + (x + )2y, = 2
. (a) y = log x+ﬁ , then show that x(x + 1)*y, + (x + 1)* y, = 2.
OR
(b) Ifo1+y +y4l1+x=0,-1<x<1,x#y, then prove that ﬂ: -1 5 -
dx  (1+x)
27. Let R be a relation on set of real numbers R defined as {(x,y) : x —y + V3
1s an irrational number, x, y€R} Verify R for reflexivity, symmetry and
transitivity.
28. Solve the following linear programming problem graphically :
Minimise Z =2x +y
subject to the constraints :
3x+y=>9
x+y=>T7
x+2y>8
x,y>0
29. (a) A die with number 1 to 6 is biased such that P(2) = % and probability of
other numbers is equal. Find the mean of the number of times number 2
appears on the dice, if the dice is thrown twice.
OR
(b) Two dice are thrown. Defined are the following two events A and B :
A={,y) :x+y=9}, B={(x,y) : x# 3}, where (x, y) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive.
65/2/3 Page 15 of 24 P.T.O.
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30.

31.

32.

33.
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EsE
XX %% XX
(a) 3Taehel THIHT 2(y + 3) — xy %=0;W3ﬁ3ﬁ@ﬁ|‘1,ﬁm%%y(l)=—2l

X

C)
(b) T Ferehet GHIHUT &bl B I

(1 +xz)ﬂ+ 2xy = 4x2.
dx
b b
Elﬁjx"3 dx=0?f?ﬂjx2 dx = % 2, dl a 9T b & M 14 HIFT |
a a

Qg -q

(38 @UE U 4 e ST I I & | TAh T 6 5 37 & |) (4 x 5 = 20)

(a) T el o o= ol =gaaw gt ST i

x+1 _ y—1: z—-9 -
2 1 -3

o

x-3 y+156 z-9
2 —7 5

YAl

b FgAQ 1, H@:7T=41+2]+2k+xrd-] -k § ufafis A’ 7
T | W1 AA’ &7 gt it 3ia AT 99T A 8 W@ [ W S T A R
TG T ST |

FTd HITTT : f (Jtanx +Jcotx) dx.

65/2/3 Page 16 of 24
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30. (a) Solve the differential equation 2(y + 3) — xy ¥= 0; given y(1) = —2.
X

OR
(b) Solve the following differential equation :

(1+ x2)ﬂ+ 2xy = 4x2.
dx

b b
31. Ifjx?’ dx =0 and sz dx = %, then find the values of a and b.
a a

SECTION-D

(This section comprises of 4 Long Answer (LA) type questions of 5 marks

each.) 4 x5=20)

32. (a) Find the shortest distance between the lines :

x+1 y-1 z-9
2 1 -3

and

x-3 y+156 z-9
2 -7 5

OR
(b) Find the image A’ of the point A2, 1, 2) in the line

17 =47+ 23A + 2k + A (/i\ —]A—l/;). Also, find the equation of line

joining AA’. Find the foot of perpendicular from point A on the line /.

33. Find: j (Jtanx +Jc0tx) dx.

65/2/3 Page 17 of 24 P.T.O.
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34.

35.

36.
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EsE
g O
TR 6 TN Y, Wy = bx + 2, x — AT dAMx = -2 3N x = 2 F TR &7 1
SAHE 1A ST |

, AB 3ma shiferg, 31

4 4 4 1 -1 1
(a) femgfeA=|-7 1 3|a@B=|1 -2 -2

5 -3 -1 2 1 3

Mge Trfiertor gm

x—y+z=4

x—2y—2z=9

2x +y + 3z = 1 %I & HIT |

YT
1 2 0
-2 -1 -2
0O -1 1
31a: Fret Waes wefientor fepr w1 &t it

x—2y =10

2x—y—z=8

2y+z=17

(b) ACA= 8, @ AL 3ma i |

QE-§
(39 @US U 3 JhIUT SMUTNA T & | TAh T o 4 376 & |) 3 x4=12)

e e ¥ dre-faare gfeanfiar @1 e fmam S @ B, e gewmst & w9 o
S=1{S,, S, S, S} AU ST FU o & TS J = {J, J,,, J} FEIHWMARE,
ST&T Yo aerdl o foTq weh STt ferifed forem < dehat 2 | O R U 9g=d S A J 1 TEY
U TR UG R : R={(x, y) : g1 x b e Sl y Feifia fpen g, x € S, y e I

65/2/3 Page 18 of 24
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34. Using integration, find the area of the region bounded by the line
y = bx + 2, the x — axis and the ordinates x =—2 and x = 2.

-4 4 4 1 -1 1
35. (a) Given A=|-7 1 3 |and B=|1 -2 -2/, find AB. Hence, solve
5 -3 -1 2 1 3
the system of linear equations :
x—y+z=4
x—2y—2z=9
2x+y+3z=1
OR
1 2 0
() IfA=|-2 -1 -2/, thenfind AL
0O -1 1
Hence, solve the system of linear equations :
x—2y =10
2x—y—z=8
—2y+z=7
SECTION - E
(This section comprises of 3 case study based questions of 4 marks each.)

Bx4=12)

36. A school is organizing a debate competition with participants as speakers
S =1{S;, Sy, S5, S,} and these are judged by judges J = {J,, J,, J4}. Each
speaker can be assigned one judge. Let R be a relation from set S to J
defined as R = {(x, y) : speaker x is judged by judge y, x € S, y € J}.

65/2/3 Page 19 of 24 P.T.O.
%




™ college

[E]5a:R [
XX ﬁ XX
YR b YR 9T 7 g9 & IR T -
(i) ST JaH foha Ty TIF 8 ?
(i) U fommefia S | J qh 1 Ueh %o 7 Tebr & gitanive fepar
f=1{S,, ), Sy, Iy), Sy, Jy), (S, o)} AT HINT foh A T8 FHeT Tehehl -
HTBTCH 8 7
(i) (a) UGS T TG=T J H HaA feha Teheh! B TRUTNT fohT T Hehel 8 2
7T
(iii) (b) UH 3= foenefl 7 wg=m S # W WY R, = {(S;, S,), {S,, S} W
R TR | 9% =Iaw shid g fRaT S R, # SIS W I8 Tged Bl
I i a1 |

37. O cafet 3, Siwsl qT A UHT R §HT 1@ & Sl Ugiel W Ieldl & al siedl oX ot <etd!
2 | ATehe | 3ok I T T&EHT SHUST: 60%, 30% AT 10% & | 3ok el IcdTg T 20%,
10% AT 5% SHE: Setferzeh (31T sieft o et afrefh) i E |
YR b YR 9T e It & IR e

() (a) o1 TRl & fob ATgeaan T TS SR U Soifags HR B 2
7T
() (b) T Rehd & fop ATg=sa T T8 R Teh Uit § et dTefl HR R ?
(i) A=A I TS BR Soifehzsh IS TS | 1 1Tl & foh 718 e gRI SIS TS & 2
(ili) ATg=AT Tl 7T R Sl WIS T3 | FAT ARl & Toh 78 ST AT SISl GRI ST
TER?
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Based on the above, answer the following :

(1) How many relations can be there from S to J ? 1

(i1) A student identifies a function from S to J as f = {(S;, J;), (S,, Jy),

(S35, Jy), (S,, I4)} Check if it is bijective. 1
(111) (a) How many one-one functions can be there from set S to set J ? 2
OR

@(11) (b) Another student considers a relation R; = {(S;, S,), {S,, S,)} in
set S. Write minimum ordered pairs to be included in R, so that

R, 1s reflexive but not symmetric. 2

37. Three persons viz. Amber, Bonzi and Comet are manufacturing cars
which run on petrol and on battery as well. Their production share in the
market is 60%, 30% and 10% respectively. Of their respective production
capacities, 20%, 10% and 5% cars respectively are electric (or battery
operated).

Based on the above, answer the following :

(1) (a) What is the probability that a randomly selected car is an

electric car ? 2
OR

(1) (b) What is the probability that a randomly selected car is a petrol
car ? 2

(11) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Comet ? 1

(111) A car is selected at random and is found to be electric. What is the
probability that it was manufactured by Amber or Bonzi ? 1
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T BT AT TS TSh AT TATHH o e o1 FITeiv0 L @1 8 | A13¢ 39 av@ o €1fia

1 Sl & Top TSH 1 Yo W x Wt 1 gl W FopEll foig T s <At cfterar =i
f(x) = e* sin x GRI WieH fehaT T Tehal &, &l x HeU T 7 |

IR oh TER T i 6 I e

() o8 U T HIAT & £(x) THAH AU HAHA B, x < [0, 7). 2

(i) S HINT 6 x € [0, n] H T Fhifaeh fog T I=dn A1 THT JHaH e
e aftada foig 2 |
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small town 1s analyzing the atern of a new street light installation.
The lights are set up in such a way that the intensity of light at any point

x metres from the start of the street can be modelled by f(x) = e* sin x,
where x is in metres.

Based on the above, answer the following :

(1) Find the intervals on which the f(x) is increasing or decreasing,

x € [0, w]. 2

(11) Verify, whether each critical point when x € [0, n] is a point of local

maximum or local minimum or a point of inflexion. 2
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