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QAT 3397 :

HETfeTiad 14591 %1 a7 Gae1 & 91gq 37X 37T G & 91T HIrg

(i) 59 §97-97 4 38 I97 & | @4t yo7 AfAard § |

(i) I& J97-97 Giel GUSI H [958 — &, &, T, 909 & |

(iii) @YE & H J97 G&I1 1 & 18 7% aglashediq a9l I97 G&IT 19 T4 20
3fyFeT TF b AT Ueh-Teh b & J97 & |

(iv) @UE @ H J97 G&1 21 @ 25 % 3ld TG-ITIT JHR & 31-3T 3P &
FTE |

(v) @UZ T T J97 &7 26 @ 31 TF TY-ITT PR & dlH-d17 3H & Jo7
g1

(vi) TUE T F ¥97 G&I7 32 T 35 % Ie-309 YhR & Grel-qiel 37h] & J97
g1

(vii) @UE &F H J97 G&IT 36 G 38 YT 3767 TR TAR-AR 3P & J97
g1/

(viii) Y97-95 H GHT g 77 o9 731 8 | Feifd, @ve @ & 2 g1 4, @ug 7
3 Yl 4, GUS T &2 Yo § 74T @S T & 2 ¥l ARk fdheq FT
JI 1697 T 8

(ix) @epeict BT 35T afdd 2 |

«usg <h

59 GUE 7 Fglasedd Jo7 &, 1978 I J97 1 37 H1 & |

1. %o cos ! x 1 I @ :

(@) [0, ml () 1,1
mT T
(¢ [-1,1] (d) [— 5’ 5}
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(it)

This question paper contains 38 questions. All questions are
compulsory.

This question paper is divided into five Sections — A, B, C, D and
E.

(iti) In Section A, Questions no. 1 to 18 are multiple choice questions

(iv)

(v)

(vi)

(MCQs) and questions number 19 and 20 are Assertion-Reason
based questions of 1 mark each.

In Section B, Questions no. 21 to 25 are very short answer (VSA)
type questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type
questions, carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type
questions carrying 8 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions

carrying 4 marks each.

(viit) There is no overall choice. However, an internal choice has been

(ix)

provided in 2 questions in Section B, 3 questions in Section C,

2 questions in Section D and 2 questions in Section E.

Use of calculators is not allowed.

SECTION A

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

1.

The domain of the function cos—1x is:

(a) [0, m] (b) (=1,1)
© [=1,1] @) [_g ﬂ

65(B) Page 3 of 23 P.T.0.



2. TH 3 x 3 ABIE A = [ay], Eb 31679 a7 = = |- 3i +j| g J&q
2, &1 3IId agy &
(a) -4 (b) 5
(c) 4 (d 8
1 3] [y 0] [5 6 .
3. zr%z[o X}L 2}_[1 8} 2, M 2x—y TR B
(a) 3 (b) 13
) -3 @ 0
1 2
4 ﬂﬁA=[3 5}%,?ﬁA—1w%:
5 —2] -5 2
@ |3 1] L —1}
-5 3] 5 3
© | 2 -1 @1y 2}
2 -3 5
5. @Rfs (6 0 4 |H, Mog®:
1 5 =7
(ST&T Mjj, 31999 aj; % TRV 1 g )
(a) 7 (b) -13
(c) 13 d -7

6. AT y=sectan1x)?, AW x=1W g—y T R
X

(a) 2 (b)

(¢c) 1 (d)

DN | =
5=

65(B) Page 4 of 23
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H[E

In a 3 x 3 matrix A = [aj;] whose elements are given by

ajj = % |- 3i+j|, the element agy is:

(a) -4 (b) 5
(c) 4 (d) 8

1 3 y 0 5 6
If 2 + = , then 2x — y is equal to :

0 x 1 2 1 8
(a) 3 (b) 13
(¢c) -3 d O
1 2 L
If A= [ 5 5} , then A-1is given by :
5 —2] -5 2
(a) _3 1] (b) 3 _1}
-5 3] 5 3
(c) 2 1 (d) 1 2}
2 -3 5
In the determinant |6 0 4 |, Mogis:
1 5 -7
(where Mj; denotes the minor of element aj;)
(a) 7 (b) —13
(c) 13 d -7
If y = sec (tan~! x), then j_y atx=11is equal to:
X
1
(a) 2 (b) —
V2
1
1 d =
(c) (d) 9

Page 5 of 23
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k cos x

k T 98 M, fess e f(x) = © 2%

5, Ife x =

X #F—

N3 N

¢RI Y o f, ng W Hdd 7, 8

(a) 6 (b) 5
5
— d 10
(c) 2 (d)
I 2 & 2 CIE
sin“ 2x .cos“ 2x
(@) % [tan 2x + cot 2x] + C  (b) tan 2x — cot 2x + C
1 1
(¢) 2 [tan 2x — cot 2x] + C (d) B [cot 2x — tan 2x] + C
n/4
j sin® x dx E|'{'I<_s=|'{% :
—-n/4
n/4
a) 2 j sin® x dx ®b) 0
0
n/4
¢ 1 (d) j' sin® x dx
0

10. 379l GHIH ‘:l—y=ex‘y I I B @ :

dx
(a) eX+e¥=C (b) eX—e7¥Y=C

(¢c) —eX—e¥=C (d eX—e¥=C

Page 6 of 23
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7. The value of k for which the function f given by

kcosx . T
if x#— -
f(x)=<T~ 2%, 2 is continuous at x = —,1s :
. i 2
5, if x=—
2
(a) 6 (b) 5
5
8. I 5 dx 5 equals :
sin“ 2x.cos“ 2x

(a) % [tan 2x + cot 2x] + C  (b) tan 2x — cot 2x + C

() % [tan 2x — cot 2x] + C  (d) % [cot 2x — tan 2x] + C

n/4

9. '[ sin® x dx equals :

-7n/4

n/4
() 2 | sin’xdx (b) 0
0
n/4
() 1 @ [ sin®xdx
0

10. The general solution of the differential equation % =e* Y is:

(a) eX+e¥Y=C (b) eX—-e¥=C

(c) —eX—-e¥=C (d eX—-e¥=C

65(B) Page 7 of 23 P.T.0.



11.

12.

13.

14.

15.

5 \2 4
HIhed FHIHT [d—yJ +3>{—yj = logx, hl Wi qAT =G

(a) 5 (b) 6
(c) 7 (d 4

U @ qd b O AEE ERW E, RS S H A 02 & + b
T He wfew 7, 4ld

4

3

afe 21 +65 —22k)x (T +25 +uk)=0 2, @ A —p T :
(a) -8 (b) -14

(© 14 @ 8

Ifc a1 fogeti A a1 B % feufa &fewr swawn 142} -3k @
_8 -2} 4k & < aRw BA % fe wEed # -

2 4 4 1 2 2
£ _=x _ = by - .2 _2Z2
® 5% 6 b 35373
1 2 2 1 2 2
(C) 9 s (d) T AT A a
NERENE RG] 37 3’3
NN e X—H 2-y z x 2vy-1 =z
A ol dg HH, 59 1 1 g = = == qUl == ==
a? ‘ ) 7 5 1 1 A 3
TR @E9d 1, @
(a) 2 (b) 4
(c) -4 d -2
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11. The sum of the order and the degree of the differential

d3y ? d2y !
equation @ + 3x g = logx, is:

(a) 5 (b) 6
() 7 (d) 4
- PYe . .
12. Let a and b be two unit vectors and 0 is the angle between
9
them E) + b is a unit vector, if :
T T
b=_ b) 6=-—
(a) 3 (b) 1
T 2n
0=— d 6=—
(c) 5 (d) 3

A A A A A A RN
13. If(21i +6j —22k)x (i +Aj +pnk)=0 ,then X —pisequal to:

(a) -8 (b) —14
(c) 14 (d) 8
AN
14. If the position vectors of two points A and B are /1\ + 23'\ -3k
A
and — /1\ - 23'\ + k respectively, then the direction cosines of the
9
vector BA are :
2 4 4 1 2 2
4 _ = _= b =,=,-2
@ 56 6 3573
1 2 2 1 2 2
(C) ’ » (d) T A’ 4 o
NERENCINE] 3° 373
15. The value of A for which the lines = ; 0 _2 ; Y =% and
x_Zy-1l_:z are at right angles, is:
1 A 3
(a) 2 (b) 4
(c) -4 (d) —2

65(B) Page 9 of 23 P.T.0.



16. wﬁwzx+yz5wwagaf§:
(a) 7 rdaa foe go-fig 2 |
(b) =8 gal FHaa e qa-fag 781 8 q91 @i 2x +y = 5 W &
fog wfFfetd &1 2 |
(c) @M 2x+y=>5W & fagati i Srewt AW & xy-ad |
(d) 98 el a 9@ qoi-forg 181 8, 9q N W@ 2x +y =57
avft fag @ |
17. SEUH x <20,y > 1090 x>0, y > 0 & Fdd, z = 3x + 8y &l
=9 7 B
(a) 80 (b) 140
0 0 (d) 60

18. A Qe BT wWad geATd g, e
(a) AT B WER TS HeATE i
(b) P(A) =P(B)gl
(c) PAB)=[1-PA)][1-P®B)a
@ PQA)+P®B)=1%7

Y97 G&IT 19 3K 20 U%I7 Tq T SIIRT J97 & 3K Jcdeh Jo7 &7
137% & | § %97 15T TT & 578 T &1 31597 (A) 797 §R # T (R) §RT
i 1697 T 8 | 37 el @& @8l I A9 17T T8 Fisi (a), (b), (c) K (d)
g & g7a e |
(a) AR (A) 3R T (R) g1 el g 3R @b (R), 1MHeA (A)
<l HE AT HLT 2 |
(b) AR (A) 3R T (R) T T& &, Wg b (R), MU
(A) ! H& AT 7T B8 |
(c) 3TfiReM (A) Tl 8 3R ash (R) T 2 |
(d) AR (A) TEd 7 R T (R) Tl 7 |
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16. The solution set of the inequation 2x + y > 5 is:
(a) half plane that contains the origin

(b) open half plane not containing the origin and not
containing the points on the line 2x + y = 5.

(c) whole xy-plane except the points lying on the line
2x +y=5.

(d) open half plane not containing the origin, but containing
the points on the line 2x + y = 5.

17. The minimum value of z = 3x + 8y subject to the constraints
x<20,y>10andx>0,y>01is:

(a) 80 (b) 140
(c) O (d) 60

18. Two events A and B will be independent, if :
(a) A and B are mutually exclusive
(b) P(A) =P(B)
(c) PA'B)=[1-PA)I[1-PB)]
(d PA+PB)=1

Questions number 19 and 20 are Assertion and Reason based

questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and the 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 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).

(¢) Assertion (A) is true and Reason (R) is false.
(d) Assertion (A) is false and Reason (R) is true.

65(B) Page 11 of 23 P.T.0.
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0 -3 5

19. 39FIT(A): I A=| 3 0 —ZIW%W-Wﬁﬁwﬁl

-5 2 0
7 ([R):  ACA =—AR, q A TH favm-mfiig ez 7 |

20. 37YHYT (A) : WGl A(-1, 0, 2) A1 B(3, 4, 6) H Bl I aTcll 1@l
FaRT TR T =— 5 +2k +a(G + 4 k)R
7% ((R):  foufs afew 4 e fag & de 90 Al qen afew

b % wEiR, T H AT T = 3 + 4D R

LCLERC)
§7 @V 4§ 37fad TTg-IT1% (VSA) FHR & J97 8, 78 Fe9% 2 JFH & |

21. (%) tan—! /3 —secl (- 2) 1 AH F@ HIT |
HAAAT

(@) flx) =x3 g 9d e f: N — N o Tchehl T TS1Eeh &
I it I |

22. Afd cosy=xcos(a+y) g dMcosa=+17 a fag hifse fe
d_y_cos2 (a+y)
dx sina

N N
23. TRW 71— +8k AR 1 +2) +2k W INT 7 HIRTT |

65(B) Page 12 of 23
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0 -3 5
19. Assertion (A): Matrix A=| 3 0 —-2|1sa
-5 2 0

skew-symmetric matrix.

Reason (R) : If A’ =— A, then A is a skew-symmetric matrix.

20. Assertion (A): The vector equation of a line passing
through the points A(-1, 0, 2) and B(3, 4, 6) is
— A A AN A
r =—1+2k +A(1 + j+ k).
Reason (R):  The equation of a line passing through a point

with position vector a and parallel to a vector

2. > D i
b,is r =a +Ab.

SECTION B

This section comprises very short answer (VSA) type questions of
2 marks each.

21. (a) Find the value of tan™'+v3 —sec™! (= 2).
OR

(b) Check the injectivity and surjectivity of the function
f: N - N, given by f(x) = x3.

22. If cosy=xcos(a+y), and cosa==*1, prove that
dy _ cos> (a+y)
dx sina

N
23. Find the projection of the vector 71 — 3\ + 8k on the vector
N
/i\ + 23'\ + 2k.

65(B) Page 13 of 23 P.T.0.
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24. (%) TR IgYss ABCD I YeM¢ AB d1 AD shAS: @fe
2} — 4} +5k @ 1 -2} - 3k gz Frefa ¥ | To

—> .
AC < HHIG, Y5eh Gfesl J1d shitog |
AT

@) Wit T =1 +2) —2k +a(} —25 —2k) @en
Y =315 + k +uci +2) —6k)
o st= T I F1d HIGT |

25. 91 % Tk JoAgd H BSA 05 em/s B A 98 W R | 9w G
1-5 Tft B, 1 GG T TSI &hel foh X | 91g WM | 2

\

Qg T
$F @V § T 3T (SA) FHR & J97 8, 1978 J9% & 3 375 3 |
26. A ST
dx
1+ cot x

27. (%) UHE T HIWT :

J'ex (l—smx)dx
1—-cosx
AAAT

(@) =M Fd HIfT :
n/4
J.10g (1+tan x)dx

0
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24. (a) In a parallelogram ABCD, the sides AB and AD

N
are represented by the vectors 2/1\ - 43'\ + 5k and
JAN
/i\ — 2'/]'\ — 3k respectively. Find the unit vector parallel to

_)
its diagonal AC.

OR
(b) Find the angle between the pair of lines given by
- A A A A A A
r =1+2j -2k + (1 -2j —2k) and
- A AN A A A
r =31 -5j] +k +uB1 +2j —6k).
25. The radius of an air bubble is increasing at the rate of 0-5 cm/s.

At what rate is the surface area of the bubble increasing when
the radius is 15 cm ?

SECTION C

This section comprises short answer (SA) type questions of 3 marks
each.

26. Find:
_dx
1+cotx

27. (a) Evaluate:

T

J‘ex (1—S1nx)dx
1—-cosx

/2
OR
(b) Evaluate :
n/4
jlog (1+ tan x)dx
0

65(B) Page 15 of 23 P.T.0.



28.

29.

30.

31.

65(B)

EFE
=
=

3d kit -
[t
x“+1)(x-1)
(%) Wﬂ'ﬁﬁwg—y+ycotx:4xcosecx,(x¢0)t‘=m|3||§IGE
X

g T shiforg, feam e & fhy = 0 %,Glax=g%|
AAAT

(@) 31aehel TR x dy — y dx = /X2 +y2 dx ol g T |

Teh geh TIUTHT THET o 3299 %o z = 4x + 3y 1 S T4l &
T SAThAHISIUT AT ~IATHIRLT AT 3 | $Hh JaTd & o 3y
fiig A(0, 700), B(100, 700), C(200, 600) @ D(400, 200) & | 5%
foag A HNT &l 2z 1 49 3tfeehan g a1 98 fog S&l 2z &1 W
AT B | z % G Afehad au =ad 7 off 7 Hifde |

(%) AP S TN AT fF a8 5§ ¥ 3 IX Tc¥ il & | 98
T fofier fiereni % I ol IO € IR waarr @ T gl
forerpt W fora o B | 3Eehl WiRRiehar a hifsie Tk g e
W T # foua & e E

AT

(@) 10 Sl % Th o ¥, SoH 2 9o @4 §, 2 Fodi hl Teh AT
(sample) ITgeaaT fomT TfcamoT & f=pra ST & | @0 Sedl
<l TEIT T TRkl §e JTd <hifSIT | 37d: HIET F1d shiloT |
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29.

30.

31.
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EFE
=
=

Find :

X
.“(x2+1)<x-1)dX

(a) Find a particular solution of the differential equation

g—y +y cot x = 4x cosec x, (x # 0), given that y = 0 when

X

I
X=—.
2
OR
(b) Solve the differential equation x dy — y dx = yx2 +y2 dx.

The objective function z = 4x + 3y of a linear programming
problem under some constraints is to be maximized and
minimized. The corner points of the feasible region are
A(0, 700), B(100, 700), C(200, 600) and D(400, 200). Find the
point at which z is maximum and the point at which z is
minimum. Also, find the corresponding maximum and

minimum values of z.

(a) A man is known to speak the truth 3 out of 5 times. He
throws a pair of different coins and reports that he got a
pair of heads. Find the probability that a pair of heads

actually occurs.

OR
(b) From a lot of 10 bulbs which includes 2 defectives, a
sample of 2 bulbs is drawn at random without
replacement. Find the probability distribution of the

number of defective bulbs. Hence, find the mean.

Page 17 of 23 P.T.0.
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Qs ¥

34 GUE § FH-3709 (LA) JHR & 97 &, 1578 9% & 5 3F & |
32. (%) wg=" A = {5, 6, 7, 8 9} H ulwita tws wHay

R={xy):|x-y|, 28 9T ) g1 9ed & | R bl T &Y
7 fafgu 3k fag Sifse 6 R s qooar geg 8 | o=@ 7 9
gatd gl s1eg off 319 Fiflve |

HAYAT

AT A=R- {3} da B=R- {1} g =3 7 | fag fifoe 6

f: A > B g0 9¢d %o f(x)=(X_§)3ﬂm% | &I I3
X_

Ho f Teheh! i B ? 39 I I 3o G |
33. M@l % WM ¥ = sk aeRtr fem &l ga Hife ¢

X—y+22=7;3x+4y—-562=-5;2x—-y+3z=12

34. THTRGH o TN T Th y = /x, W x = 2y + 3 AU x-AF & &4
foR & 1 SFha 1q hIRTT |
35. (%) Y@rd, e afqw wxfeor fi= fu o 2, & e & =Fan b
EIECAIEIE
T =5 +2) —4k +22} +3] +6k)aen
T =3Y-3} -5k +pu2% +3} +8k)
AHAAT
(@) fag (2, 3, -8) & @ X;4=_y6=zgl W G T A

U1g I I | & T8 @ aun fou e fog o o= i @ gl o
ITa i |
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SECTION D
This section comprises long answer (LA) type questions of 5 marks

each.

32. (a) A relation R in the set A = {5, 6, 7, 8, 9} is given by
R = {(x, y) : |x —y]| is divisible by 2}. Write R in roster
form and prove that R is an equivalence relation. Also,
find the elements related to element 7.

OR
(b) LetA=R-{3}and B =R — {1} be two sets. Prove that the

function f: A —» B given by f(x) = (X —

2) 1s onto. Is the
X -3

function f one-one ? Justify your answer.
33. Using matrices, solve the following system of linear equations :
X—y+2z2=T7;3x+4y—-5z2=-5;2x—-y+3z=12

34. Find the area of the region bounded by the curve y = x, the
line x = 2y + 3 and the x-axis, using integration.

35. (a) Find the shortest distance between the lines whose
vector equations are :

—> A A A AA A

r =1+2j —4k +M21 +3j + 6k) and

- A A A A A A

r =31-3) -5k +u(-21 +3j +8k)
OR

(b) Find the foot of the perpendicular drawn from the point
(2, 3, —8) to the line X;‘L: y6=Z;1. Also, find the
perpendicular distance of the given line from the given
point.

65(B) Page 19 of 23 P.T.0.



EYE
5]

Qs &

35 GUS 7 3 JHU eFIT HTERT I97 8, [577 Ideb & 4 3% & |

Th{0T AETA9 - 1

36. dTY U7 T AEEAT ¥ Teh AR hl BATIT SITAT & qAT Ig TMAThR TGl
2 | gueh! e, gsi erhet T HH A1g W1 A 9¢ © © |

39t & MR W, F=Afafad yeat @ 3w e
(i) <9 39§ 9 Wd &, d F MARR TR hl &1, g™
AIPA qUT A T X 8 9¢ | & 1 a-fim i 9 wed
g ?
(i) Torelt a9 ¢ |, TR % IR &FA%a (S) dT A (V) @i,
s ¢ % 4 # arfireaes ifSe |
(iii) () I BT (r) & w4 H @ 2 T g, O w9 G
6 Tt B, @ TR & TSI &S (S) % G I @ A
I |

HAYAT

(i) (@) 3k B (r) & s i @ 2 IH/A. 8, @ 99 B
6 Tt 3, A1 MATHR T6aR o R (V) o g+ sl g 1
I |
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. A balloon is being inflated with the help of an air pump, and it
remains spherical. Its radius, the surface area and the volume

of air in it are all increasing.

Based on the above, answer the following questions :

(i)  Are the quantities : radius, surface area and volume of the
spherical balloon changing at the same rate or different

rates, when air is filled in it ? 1

(ii)) Write the expressions for the surface area (S) and the
volume (V) of the balloon at any time ‘¢’ in terms of radius
T’ at that instant. 1

(111) (a) At the instant when the radius of the balloon is 6 cm
and the radius (r) is increasing at the rate of 2 cm/s,
find at what rate the surface area (S) of the balloon is

increasing. 2

OR

(i11)) (b) At the instant when the radius of the balloon is
6 cm and the radius (r) is increasing at the rate of
2 cm/s, find at what rate the volume (V) of the

spherical balloon is increasing. 2
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ThIT TeTAA — 2

I I T ASIE 0 W 9d 4y = x2 T 3 W 3 | Th A
fag (0, 5) % M W feud 8 a1 fom™ ! 39 G5 Mefl 7/A % fog
R |1edn 2 S 98 36" =qHAaH g WA |

I o YR W Ffafad st & 3 G -

(i) A fRet THE W fome i feufa g (x, y) W2 | fomm qen
Afeh o off= %1 gl I B f(x) % ¥4 H <h HIT |

() S = [fx)]?® o % ST i |

(iii) (%) 8 & fomm = Meft a3 i feafa & fomm 6 feafg
1 gl 2

HAAT

(ii) (@) @ & fauam =t meht oA $i feafa o famam qen e
o 1= i g @ gAf ?

ThIT 3TeTT4 - 3

e gfi=ae sl yget 1= feu e gl & 3or e

0 Hrel, 9 W 1 ¥ 10 gl ol €, ol T 998 T Sl 33|
TR § TR 8 | 379 39 999 | ¥ Agesd1 Th i (Hehal Il 8 |
ITh o TR R fefafad gei % I e -

() T T e W 3iferd gt 4 9 3fYek g4 Skl ATfkehdT w1 @ 2

(i) afg 7 fean 3 fop fepret @ 1€ W Afeha T 4 @ 31ferss o8
2, Al 30 &A1 o Ueh Y AT B <hl ITRIehdT &1 § 2
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Case Study - 2

A fighter-jet of the enemy is flying along the parabolic path
4y = x2. A soldier is located at the point (0, 5) and is aiming to
shoot down the jet when it is nearest to him.

Based on the above, answer the following questions :

(i) Let (x, y) be the position of the jet at any instant. Express
the distance between the soldier and the jet as the

function f(x). 1
(i) Taking S = [fx)|2, find g. 1
(iii) (a) What will be the position of the jet when the soldier
shoots it down ? 2
OR
(iii)) (b) What will be the distance between the soldier and
the jet at the instant when he shoots it down ? 2

Case Study - 3

Read the following passage and answer the questions given
below :

There are ten cards numbered 1 to 10 and they are placed in a
box and then mixed up thoroughly. Then one card is drawn at
random from the box.

Based on the above, answer the following questions :

(i)  What is the probability that the number on the drawn card
is greater than 4 ? 2

(11) If it is known that the number on the drawn card is
greater than 4, then what is the probability that it is an
even number ? 2
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