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T 4397 :
HETfeTied 1391 &1 aga @rae] @ 9l 7R 371 G&d] & 9T Iy :

(i)
(it)
(iit)

(iv)
(v)
(vi)
(vii)
(viii)

(ix)

39 y97-97 4 38 97 & | @4t yo7 srfAard & |
I8 J97-97 Qi @USI H f[@yifGid 86— &, @, T, 903 & /

GUE & H Y97 G&I1 1 & 18 T% Fglasedid ol Jo7 G&I7 19 TF 20 ST4HIT
Td T% STENT 1 37 F I & |

@Ue @ 4 J97 g1 21 G 25 7% 3ld TY-FTHIT (VSA) JHR & 2 37 & F97 & |
QU T 4§ F77 &7 26 @ 31 T TG-ITIT (SA) FHR & 3 3] & 97 3 |

T T 7 J97 G&I7 32 @ 35 T 19-3709 (LA) IR & 5 37 & F97 8 |

QUE & 7 Y97 T&IT 36 G 38 JHIT 3T STEMNT 4 3751 & J97 & |

J97-97 H GHY fdheq 781 1297 71 8 | T, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @vs g %2 39 4 797 GUS & & 2 ¥l 7 FaRk® lahcy F1 JEae 1791 T

&/
Fopaick HT TN Fldd 2 |

@usg <

39 GUE H FElaeheyi 9T &, 1578 I J97 1 3% F & |

1.

At xoat, y= 2 2@ W 2,
t dx

(A) 2 B) -t?
1 1
(©) 2 (D) m 2
dy 1
JThel HIRLT — = I & B
dx logy
(A) logy=x+c B) ylogy-y=x+c
(C) logy-y=x+c (D) ylogy+y=x+c
afew, faet sifqm fig A (2,- 3, 5)dn Tfis g B (3,-4, 71 ®, ? :
A A N A A N
A 1-j+2k B) 1 +j+2k
A N N A N N
C) —-i-j-2k (D) -1i+j -2k
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

1.

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

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

In Section A, Questions no. 1 to 18 are multiple choice questions (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 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

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.

Use of calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark each.
a dy .
If x=at, y= T then d_i 1S :
(A t2 B) -—t2
(© tiz D) - tlz
The solution of the differential equation dy = 1 is:
dx logy
(A) logy=x+c B) ylogy-y=x+c
(C) logy-y=x+c (D) ylogy+y=x+c

The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
1S :

N A N N A N
(A) 1 —j+2k B) 1 +j+2k

N A N N A A
) -i-j3-2k D) -i+j -2k
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4. y-3¥ ¥ 95 P(a, b, c) I 0 7
A b (B) b2

(C) a2 + c2 D) a2+ c2

5. azlaﬁ%ﬁxzo,yzo,x+yz4ﬁﬁaﬁm§¢méﬁé€aﬁ=ﬂaﬁ§3ﬁﬁﬁw
g
A 0 B) 1
) 2 (D) 3

6. A TG A IR B A hIfeAT AWM 1 x 3 3R 3 x 1 7, I g A'B' sl *ife
=
(A) 1x1 (B) 3x1
(C) 1x3 (D) 3x3

7. Tk 999 Rl O & G & &9 H qRATNT Foham =11 7 :
R={(X,y):x,yﬁ 5 cm DT B)
?TE’Eﬁ%T:
(A) Had @I 8
(B) Taqcd 3R HhWeh 3
(C) wHfHd 3R Tsh1ih B
(D) 1 Hsheh, 7 & U, T @ Wed 8

8. IR Teh R o 36 31T &, I SEh! TS HifeA] hi T 3 :

(A) 13 B) 3
(C) 5 D) 9
2
o. Wf(x):{x 8 %20 5 o, Frer o 8 i w2
, X =

(A) f(x)Fdd 3R Tahag &, @t x ¢ RSP T

(B) fx)¥dd g, @fix e RS foU

(C) f(x)Tdd 3N g 7, @i x € R— {0} foTC
(D)  flx) 3Fq Teigati T 3FHad 3
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4, The distance of point P(a, b, ¢) from y-axis is :
A b (B) b2
(©) a? +c? (D) a?+ c?
5. The number of corner points of the feasible region determined by
constraints x>0,y >0,x+y>41is:
A) O B) 1
) 2 (D) 3

6. If matrices A and B are of order 1 x 3 and 3 x 1 respectively, then the
order of A'B' is :

(A 1x1 B) 3x1
(C) 1x3 (D) 3x3
7. A relation R defined on a set of human beings as

R ={(x, y) : xis 5 cm shorter than y}
1S :
(A) reflexive only
(B) reflexive and transitive
(C) symmetric and transitive

(D)  neither transitive, nor symmetric, nor reflexive

8. If a matrix has 36 elements, the number of possible orders it can have,
is :
(A 13 B) 3
(C) 5 D) 9
9. Which of the following statements is true for the function
f(X)={X2+3’ Xio?
1 , x=0

(A) (%) is continuous and differentiable V x € R
(B) f(x)1is continuous Vx € R
(C) f(x)is continuous and differentiable V x € R - {0}

(D) f(x) is discontinuous at infinitely many points
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10. UM f(x) 30 [a, b] § Th Had B g R <A (a, b) H Tahe=T B |
dql I8 B f(x) 31U (a, b) H G agm™ g, I
(A) f'x)<0,8ft x e (a, b)w T
B) f'(x)>0,afx e (a,b)w fow
C) f'x) =09 xe(a,b® T
D) fx)>0,@fx e (a,b)s @

. a&[“y 2}{6 2}%,@[%+%)wmam:

5 xy 5 8 y
A 7 B) 6
C) 8 D) 18
/2
12. ¥fe fix) Tk faug B B, @ j f(x) cos® x dx ST 2 :
—n/2
n/.2
A 2| fx) cos® xdx B) 0
0
TE/.2 /2
© 2 [ fxodx D) 2 j cosd x dx
0 0
13. U1 @ 9k Gies A 3t b % o 1 o 0 39 yeR @ TR sine=§% Kl
A.b e R
3 3
A = - B) =+ "
4 4
) = = (D) + 3

14. Wm(l—x%g—y +xy=ax, —1<x< 1, l GHhc 0T 8 :
X

1 1
A B
@ 5 ®
1 1
C D
© ®
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10.

11.

12.

13.

14.

Let f(x) be a continuous function on [a, b] and differentiable on (a, b).

Then, this function f(x) is strictly increasing in (a, b) if
(A f'x)<0,vxe(a,b)
B) ff'x)>0,vxe(a,b)
C) fx)=0,vxe(a,b)
D) fx)>0,vxe(a,b)

2 6 2
If {X+y } = {5 8} then the value of (% +%J 1S :

5 Xy X y
A 7 (B) 6
(C) 8 (D) 18
/2
If f(x) is an odd function, then I f(x) cos® x dx equals :
—7/2
n/.2
A 2 | fx)cos®xdx B) 0
0
n/.2 /2
© 2 [ fxdx D) 2 j cos® x dx
0 0

N
Let 0 be the angle between two unit vectors a and b such that

. 3 A
sin 0 = E.Then, a.b isequalto:

(A)

I+

(B)

I+

()

[+
Ul Ol w

(D)

[+
Wk |w

The integrating factor of the differential equation (1 — x2) dy

-1<x<1,is:
1 1
(A) 5 (B)
x“ -1 <2 _1
1 1
(C) 5 (D)
1-x 1-x2
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15. e foreft w W@ & fosp-piamsT 3k, 3k, V3k &, Ak HTHAM B :

A +1 (B) ++/3
1

3
16. TUsh Igeh TIUTHA SSCAHehI THEIT TiYd aidl @ :
(A) AR B (B) a® e ¥
(C) Tearda wea @ (D) <R B 8

(C) =3 (D) =

17. ¥ P(A|B)=P(A’|B) &, dl 7= # & =971 o w&l @ ?

(A)  P(A) = P(A") (B) P(A)=2P(B)
(©) PANB)= % P(B) (D) P(ANB)=2P®B)
x+1 x—1
18. 0 5 I 2B
Xx“+x+1 x“—x+1
(A)  2x3 B) 2
C) 0 (D) 2x3-2

J97 G&IT 19 3K 20 3YFI7 TF d& STERT 397 & | ¢ F97 170 77 § 577 v &)
SIYFHIT (A) T TR B 7% (R) GRT 3715 136971 o7 & | 57 Jo71 & @& IR A4 157
7T F1st (A), (B), (C) 3 (D) & & g7 v |

(A) AR (A) 3R Th (R) THI Tl & TR @b (R), AR (A) Hi Tgt
SITEAT hidT © |

(B)  AfYHAT (A) 3R b (R) THI Tl &, Tg dob (R), 3 (A) hl T&l
TS 7gT HLdl 7 |

(C) AMHeA (A) T& 8, Wg e (R) TeId & |
(D) ANHYE (A) A &, g % (R) T& 7 |
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15. If the direction cosines of a line are v3k, v/3k, v3Kk, then the value of k

1S :
A +1 (B) ++/3
©) +3 D) =+ %

16. A linear programming problem deals with the optimization of a/an :
(A) logarithmic function (B) linear function

(C)  quadratic function (D) exponential function

17. IfP(A|B)=P(A’'|B), then which of the following statements is true ?

(A)  P(A)=PA) (B) P(A)=2P(B)
(C) PGANB)-= % P(B) D) P(ANB)=2P®B)
x+1 x—1
18. @il sl is equal to :
A 2x3 B) 2
© 0 (D) 2x3-2

Questions number 19 and 20 are Assertion and Reason based questions. 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).

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

(D) Assertion (A) is false, but Reason (R) is true.
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19. 3FIT (A) :
@b (R) :

20. S7YHIT(A):
@b (R) :

1 cos 0 1

Mg A =|—cosO 1  cosO|, & 0 € [0, 2n] & T,
-1 —cos 0 1

A €[2,4].

cos0e[-1,1],V0el0,2mr].

Jraier d ue War wut off Tk WY x, y 3 z 3&T & oAsed
& 2wl 2 |

%Fﬁi’@'f@'l'{'fx,y?’ﬁ'{ zaﬁﬁwﬁsﬂaﬁ%mam:
a,B@Ty%WWﬁWcos2a+cos2[3+cos2y=1 2|

Qs @

39 GUE 4 37id TY-IFRIT (VSA) TP & J97 &, 578 Fd4%H & 2 375 & |

21. @ T ATR(I H, ABCD T HHIR Iq4S & | 9 AB =2} — 45 45k @
DB =31 — 6] +2k & @ AD T shifve ot soh S & quieR =gy

ABCD T &% 3T hIfSU |

65/1/3-11
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1 cos 0 1
19. Assertion (A) : For matrix A= | —cos 0 1 cos 0 |, where 0 € [0, 2],
-1 —cos 0 1

1A] €12, 4].
Reason (R): cos0e[-1,1],V0e€l[0,2n].

20. Assertion (A) : A line in space cannot be drawn perpendicular to x, y and

z axes simultaneously.

Reason (R): For any line making angles, a, B, y with the positive

directions of x, y and =z axes respectively,

2

cos? o + cos? B + cos? y = 1.

SECTION B

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

%
21. In the given figure, ABCD is a parallelogram. If AB = 2/i\ — 43'\ + 512 and

—> A A A —>
DB = 3i - 6j +2k, then find AD and hence find the area of

parallelogram ABCD.

A B

A4
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22. (F) WeH f(x) = [x], Tl [-] TGE T YOI B i ST 7, hl x = — 3 W
FAIHATIT shl SAi= hIfST |

HAAAT

(@) =R xB+ylBo1 3, d fig g,gj w & s i |

23. w:rf(x)=4x2+§(x¢0)%mwﬁamﬁnmﬁnwﬁaﬁwm
(fe I% BY) F@ HIWT |

24. (%) T HINT :
J‘X1/1+2X dx

HAAAT

(@) WM A i
2
J‘4 sin V/x

dx
0 Jx

25. AR A YW GRW a W b W UK F B (2 + b) L a I
2a +b)Lb,d Rig BT | b | =42 |2 |

wus
39 GUE § TY-FHIT (SA) FHR & F97 &, 578 Jcd% & 3 3% & |

26. T Rash T THea T AR Ay T A I
=1 =gl @ sraa
X + 2y <120
X+y2>60
x—2y>0
x,y=0

z = 5x — 2y Wl =[AAHIHET HIT |
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22. (a) Check the differentiability of function f(x) = [x] at x = — 3, where []
denotes greatest integer function.
OR

(b) If x13+yB =1, find 9 .t the point [1, 1).
dx 8 8

23. Find local maximum value and local minimum value (whichever exists)

for the function flx) = 4x2 + 1 (x#0).
X

24, (a) Find :

J-X,/1+2X dx

OR
(b) Evaluate :
n2
J' 4 sinx dx
0 Jx

- — — — -
25. If a and b are two non-zero vectors such that (a + b) L a and

> oS o - -
(2a + b)L b,thenprovethat | b | =+2 |a |.

SECTION C

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

26. Solve the following linear programming problem graphically :
Minimise z = 5x — 2y
subject to the constraints
X + 2y <120
X+y =60
x—2y>0
x,y=0
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27. E3NFQ Wad g4 tHt 8 e it P(E) = 06 ATP(E UF) = 06 2 |
P(F) 3 P(E U F) 1d $ifST |

28. (%) THEIT A=1(1,2 34,5 T 9 R={x,y) : |x2-y%| <8 g
IRUTYA B | = shifvie o6 1 98 999 R ¥aqed, 9Md 3R ThHh
g |

HAAAT

(@) % f:R > R, fix) = ax + b g0 30 TR qidiig 2 f6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Fd:, G hITU foh T AT f(x) Tehehl
3R 3Bk 2 AT 5 |

29. (&) Ife \/1—X2+\/1—y2=a(x—y) %, @ fag e &
dy _ 1=y’
dx  J1-x2
AAAT

(@) IR y=(tanx*3, @ 3_1 T Hifa |

30. (%) T hINT :

I x” dx

(x2 +4) (%2 +9)
HAYAT

(@) ¥ a HifT

3
j (Ix-1]+|x-2|+|x—-3]) dx
1

31. 7= 19oa gl =l g I :
(tan~ly—x)dy = (1 + y2) dx
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27.

28.

29.

30.

31.

E and F are two independent events such that P(E) = 06 and
P(E UF) = 0-6. Find P(F) and P(E U F).

(a)

(b)

(a)

(b)

(a)

(b)

A relation R on set A = {1, 2, 3, 4, 5} is defined as
R = {x, y) : |x2 — y2| < 8}. Check whether the relation R is

reflexive, symmetric and transitive.

OR

A function f is defined from R — R as f(x) = ax + b, such that
f(1) = 1 and f(2) = 3. Find function f(x). Hence, check whether

function f(x) is one-one and onto or not.

If\/l—X2 + \/l—y2 =a(x—y),provethatﬂ _ 1oy
dx 1-x

OR

If y = (tan x)X, then find j—y .
X

Find :

2
j 2 § 2 dx
x“+4)(x“+9)
OR
Evaluate :

3
j (Ix—1]+|x—2|+|x—3]) dx
1

Solve the following differential equation :

65/1/3-11

(tan~ly—x)dy = (1 + y?2) dx
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39 GUE 7 HHF-IRIT (LA) YR & J97 &, 978 Jcd% & 5 3% & |

32. Y@l L, 1 w1 i S Y;l = 222 % wea A

i gdur sfa 8, 78 for w0 2 f6 W@ 1) 95 P(1, 6, 3) & &R ot 7 3R

1@l [ GHIR 2 |

1 -2 0
33. (%) ¥ A={2 -1 -1| 8, a Al Fa HifGT AR 8 T &, =
0 -2 1
gttt e &t g hifu
x—2y=10,2x-y—-2z=8,-2y+z =7
g
-1 a 2 1 -1 1
(@) Afg A=| 1 2 x|dqaqmAL=|-8 7 —5|%,
311 b y 3
@l (a +x)— (b + y) T I G hIFGT |
34. (%) @ HINT :
(83cos x —2)sin x
— dx
5—-sin“ x—4cosx
rgar
(@) ¥  Fa Hife
2

dx

J‘ x3+|x|+1

0 X2+4|X|+4

35w e % i A, g L+ Lo 1% w0 4m o, 9 v
x=—-23Mx=27% ¥ 7, &ABA ATd hIT |
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SECTION D
This section comprises long answer type questions (LA) of 5 marks each.
32. Find the equation of a line /5 which is the mirror image of the line /; with
x y-1 z-

respect to line [ : —
1 2

point P(1, 6, 3) and parallel to line /.

2 , given that line /; passes through the

1 -2 0
33. (a) If A=|2 -1 -1/, find A1 and use it to solve the following
0 -2 1

system of equations :

x—-2y=10,2x-y—-z=8,-2y+z="17

OR

~1 a 2 1 -1 1

) IfA=| 1 2 x|andAl=|-8 7 -5]|,
311 b y 3

find the value of (a + x) — (b + y).

34. (a) Find :

(3 cos x—2)sin x

5 dx
5—sin“ x — 4 cos x
OR
(b)  Evaluate :
2 .3
J‘ x°+|x|+1
5 dx
x“+4|x|+4
-2
X2 y2
35. Using integration, find the area of the ellipse 16 + il 1, included

between the lines x = — 2 and x = 2.

65/1/3-11 Page 17 of 23 P.T.O.
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39 GUS H 3 YU 7T SR 97 8, 15770 Jedb & 4 37 & |

Th{0T HETIA - 1

36. AR HAT f:X > Y 30 YHR GRWNG B foF f(x) =y Tehehl a1 3T =,
B9 U Afgd Bed g1 Y - X 39 TR aRuiid o "ehd B 6 g(y) = x,
TEx e XAy =f(x),y € Y& | B g hl Bt {1 Jdcl™ Hgl Sl 8 |

sine %A T JTd Rﬁ?Wsine:R—)RqﬁQﬁ%?ﬁ'{qiﬁm
8 | e TR # sine ®aH 1 0@ @RI 1 7 |
B 4

y =sin x
A ST sine B T=T A [— 1, 1] 39 YR qR9TNA 8 76 sine B &
gfaer® o1 Afeaed 8, IH sin~! x: [- 1, 1] > A W 9RTNa 2 |

I9YTh AT % YR T, T THI o IR GV

(i) It A &I OF M@ & AN F JAAWA 8, d CH Th Faqa hl

3ETEWT ST |
(ii) sin~! (x) T [— 1, 1] & SHeh! G&I UM IM@T H qRA1ya T 7= &,
al sin~! [— %) _ sin~1 (1) <1 9 F14 shIfoTT |

(iii) (%) [-1,1] ¥ &I UH I G o [T sin~! x HT TG FET |
Jrqa
(i) (@) flx)=2sin™!(1-x) T I R IRE 10 HIS |
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SECTION E
This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. If afunction f: X — Y defined as f(x) = y is one-one and onto, then we can
define a unique function g : Y — X such that g(y) = x, where x € X and

y = f(x), y € Y. Function g is called the inverse of function f.

The domain of sine function is R and function sine : R — R is neither

one-one nor onto. The following graph shows the sine function.

y =sin x

Let sine function be defined from set A to [- 1, 1] such that inverse of sine

function exists, i.e., sin~! x is defined from [- 1, 1] to A.
On the basis of the above information, answer the following questions :

(i) If A is the interval other than principal value branch, give an

example of one such interval. 1

(ii) Ifsin~! (x)is defined from [- 1, 1] to its principal value branch, find

the value of sin™1 (— %j —sin~1 (1). 1
(iii) (a) Draw the graph of sin~! x from [~ 1, 1] to its principal value
branch. 2
OR
(iii) (b) Find the domain and range of fix) = 2 sin~! (1 — x). 2
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37. e gfcta = wrex o fafvm Tl W TR wfie Ieate fedamm (OSVD) Jorredt
TTOA <l & | A hA 300 WX shi gl © oS il & = dTed o8 bl Blel o

Oehd & 3T TR | ot S T Tehd B |
ofig _ -
W(W)=WB®WA “’\-@—{ %im%ﬁ%ﬁwﬁ%
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Case Study - 2

37. The traffic police has installed Over Speed Violation Detection (OSVD)
system at various locations in a city. These cameras can capture a
speeding vehicle from a distance of 300 m and even function in the dark.

RADAR SPEED DETECTION
AVERAGE SPEED DETECTION M
Distance RADAR RADAR measures the change in

Speed = the frequency of returned radio

[7] POINT A [] POINT B Time B — Time A

S ) - \ @ ) waves to precisely measure the
& 3 speed of vehicles (the Doppler
KNY - 577 KMY - 577 — etfoct

&
¢

==, Radio waves emitted

"~ bythe RADAR bounce

# " Dback to confirm an
/" object was detected

A camera is installed on a pole at the height of 5 m. It detects a car

travelling away from the pole at the speed of 20 m/s. At any point, x m
away from the base of the pole, the angle of elevation of the speed camera

from the car C is 6.

On the basis of the above information, answer the following questions :
(i) Express 0 in terms of height of the camera installed on the pole

and x. 1

(11)) Find @ X 1
dx

(iii) (a) Find the rate of change of angle of elevation with respect to
time at an instant when the car is 50 m away from the pole. 2

OR

(iii)) (b) If the rate of change of angle of elevation with respect to time
of another car at a distance of 50 m from the base of the pole

is % rad/s, then find the speed of the car. 2
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65/1/3-11 Page 22 of 23




Case Study -3

38. According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes

flights bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and

17% due to severe, moderate and light turbulence respectively.

—
%ﬂﬂﬂlﬁ;ﬁﬂl i

On the basis of the above information, answer the following questions :
(1) Find the probability that an airplane reached its destination late.

(i1)  If the airplane reached its destination late, find the probability

that it was due to moderate turbulence.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE - 65/1/3

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect
the life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/\WWebsite etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks
should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of
individual evaluators.

Evaluators will mark( ') wherever answer is correct. For wrong answer CROSS X" be
marked. Evaluators will not put right (v')while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
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awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

In Q1-020, if a candidate attempts the question more than once (without canceling the
previous attempt), marks shall be awarded for the first attempt only and the other answer
scored out “with a note “Extra Question”.

10

In 021-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra

Question”.

11

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

13

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines).This is in view of the reduced
syllabus and number of questions in question paper.

14

Ensure that you do not make the following common types of errors committed by the
Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15

While evaluating the answer books if the answer is found to be totally incorrect, it should
be marked as cross (X) and awarded zero (0)Marks.

16

Any un assessed portion, non-carrying over of marks to the title page, or totaling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all
concerned, it is again reiterated that the instructions be followed meticulously and
judiciously.
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17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines
for spot Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.
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MARKING SCHEME
MATHEMATICS (Subject Code-041)
(PAPER CODE: 65/1/3)

Q.No. | EXPECTED ANSWER / VALUE POINTS | Marks
SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
1. If x=at, },rzi,thengis:
t d=
(4) 2 (B) —t2
© = ® -=
t t<
-1
Ans | (D) = 1
The =olution of the differential equation & _ ! s
2. dx log v
(A) logy=x+c (B) vlgy-v=x+c
(C) logy-y=x+c (D) vlgy+y=x+c
Ans | (B)ylogy—y=x+c 1
The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
3. is:
N A N A A A
A i-j+2k B) i+]+2k
A A A A A A
C -i-j-2k M) -i+j-2k
Ans | (D)—i+ j—2k 1
4. The distance of point P(a, b, c¢) from y-axis is :
(A b (B) b2
(C) a®+c? (D) a2+c2
Ans (C) la? + c2 1
The number of corner points of the feasible region determined by
S. constraints x>0,y=>0,x+y=41is:
A) 0 B 1
C€) 2 (D) 3
Ans | (C)2 1
65/1/3 4 PT.O.




If matrices A and B are of order 1 = 3 and 3 = 1 respectively, then the

6. | orderof A'B'is -
Ay 1=1 (B) a=x1
iCy 1x3 (D) 3x3
Ans | (D)3x3
A relation R defined on a set of human beings as
7. R ={(x, v) : x1s 5 cm shorter than v}
s :
(A)  reflexrve only
(B} reflexre and transitive
(C) syvmmetric and transitive
(D)  neither transitrve, nor symmetric, nor reflexrve
Ans | (D) Neither transitive, nor symmetric, nor reflexive
If a matrix has 36 elements, the number of possible orders it can have,
8. is:
(A) 13 B 3
(C) 5 D 9
Ans | (D)9
0. Which of the following statements is true for the function
fix) = {xz +3, x=0 9
1 , x=0
(A) f(x)is continuous and differentiable Vx € R
(B) f(x)iscontinuousvx e R
(C) f(x)is continuous and differentiable Vx € R - {0}
(D) f(x) is discontinuous at infinitely many points
Ans (C) f(x) is continuous and differentiable V.x € R — {0}
10. Let fix) be a continuous function on [a, b] and differentiable on (a, b).
Then, this function f(x) is strictly increasing in (a, b) if
(A) fx)<0,vxe(a,b)
B) fx)>0,vxe(a,b)
(C) fx)=0,vxe(a,b)
(D) fx)>0,vxe(a,b)
ANs (B)f'(x) >0,V x € (a, b)
11. If {X ty 2 } = {6 2} , then the value of [% + %J is:
5 xy 5 8 X y
A 7 (B) 6
(C) 8 (D) 18
Ans (D) 18
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i
12. If fix) is am odd function, then j fix) cos® xdx equals :
-rl2
/2
a) 2 j £(x) cos® x dx B) 0
0
ni2 wi2
© 2 I f(x)dx D) 2 j cos® x dx
] 0
Ans (B) O
A
Let 8 be the angle between two unit vectors a and b such that sin 0 = §
13. o 5
Then, a . b is equal to :
3 3
A == B +-
A = 5 (B) =+ 4
© = 4 D) = 4
5 3
Ans 4
43
The integrating factor of the differential equation (1 — x2) j—y + Xy = ax,
14. *
-1l<x<l1,is:
1 1
(A) (B)
x% -1 x2-1
© 1 D
1-x 1-x2
Ans D) —
D) 7=
If the direction cosines of a line are /3 k, J3 k, V3 k, then the value of k
15. is:
A =1 (B) ++3
(€ +3 D) + %
Ans (D) + 1
— 3
A linear programming problem deals with the optimization of a/an
16. (A) logarithmic function (B) linear function
(C) quadratic function (D) exponential function
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Ans | (B) linear function 1
If P(A |B) = P(A’| B), then which of the following statements is true ?
17.
(A)  P(A)=PA") (B) PA)=2P(B)
© PANB)= PB) D) PANB)=2P®)
ANs | (c)P(ANB) =3 P (B) 1
18 x+1 x—1 ) 1t
. is equal to :
2+x+1 x2-—x+1 E
A)  2x3 B) 2
C 0 (D) 2x3-2
Ans | (B)2 1
(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)
1 cos O 1
19. Assertion (A) : For matrix A= |—cos 0 1 cos 0 |, where 0 € [0, 2],
-1 —cos0 1
|A| €2, 4]
Reason (R): cos0e[-1,1],V¥ 6 € [0, 2n].
Ans (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of 1
Assertion (A).
Assertion (A) : A line in space cannot be drawn perpendicular to x, y and
20. z axes simultaneously.
Reason (R): For any line making angles, o, B, y with the positive
directions of x, y and z axes respectively,
cos2 o+ cos2 B+ cosZy=1.
Ans (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of 1
Assertion (A).

SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
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In the given figure, ABCD is a parallelogram. If A_}i = 2;'\ - 43\ + 512. and

21. D_]§ = 3f- 63'\ +212, then find AB and hence find the area of
parallelogram ABCD.
A B
D C
Ans AD + DB = AB
AD=(27-4j7+5k —(3i-6j+2k
= -1+2]+3k 1
. |1 7 K 2
AD x AB= |1 2 3|=227+11]
2 -4 5 1
Area = |AD x AB|= [227T + 117 1
= V605 or 115 >
22(a). | Check the differentiability of function fix) = [x] at x = — 3, where [-]
denotes greatest integer function.
Ans | f(x)=[x]atx=-3
RHD = Jim [/ C3)
h—0 h
1
= 1im =2 = ¢ 2
h-0 h
LHD = Jjm 2309
h—0 -h
BT —-4—(-3) BERT -1
=l =5 =i ()
1
= not defined 2
1
» LHD # RHD >
So fis not differentiable at x = —3 1
2
OR
22(b).

‘ 1 L
If x13 +y¥3 =1, find & at the point [l, l}
dx 88
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Ans |1 =2 1 Zay
3 XT3y =0
-2
dy -x3 _
2 !
dy -4
4 = —= —1 1
11 —
(dX)(§'§) * 2
23, Find local maximum value and local minimum value (whichever exists)
. ; 1
for the function fix) =4x2 + = (x = 0).
X
ANS [ f(x)=4x2 + = (X # 0)
f'(x)=8x——==0 1
2
Sx3=Zox=- 1
8 2 —
2
"x) =8+ = >0 atx ==
f"(x) = + 5>0atx=- 1
2
=~ Local minimum value = f (%) =3 1
2
24(a). Find -
J x1ll'l—2:-: dx
Sol. 1+ 2x = 2 1
2.dx = 2t dt 2
14 42 _1pe_ 8
zf(t t)dt_z[s 3]+C 1
5 3
_ (14202 (1+2x)2 ny, 1
T 10 6 2
OR
24(b). Evaluate :
J{ sin +x dx
] Jx
Sol. "2 e
JoF s‘\’/‘;" dx PutVx =t = dx = 2tdt 1
T E 2
2 [Zsintdt =2 [-cost]}
1

65 /1/3 9
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N| =

=2
25. If E) and TJ} are two non-zero vectors such that l{; + ?} 1 E) and
— — — — -
(2a + b )L b,thenprovethat |b | =2 |a |
Sol. @+ b).d=0 = [d>+ b.d =0 - (1) %
- — — —,2
(2d+ b).b=0 = 2ab +|b| =0 - (2) 1
2 (-|d|®) + |b| =0 {Using (1) and (2)} 1
-2 - 2
|b| =2ld|?> = |b| = v2[a| 1
2
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26 Solve the following linear programming problem graphically :
Minimise z = 5x — 2y
subject to the constraints
X+ 2y <120
X +y =60
X—2y =0
X, y=0
Ans | Minz=5x-2y
Correct
graph-
11
2
Corner Points Z=5x =2y Correct
A(60, 0) 300 table-
B(40, 20) 160 1
C( 60, 30) 240
D(120, 0) 600
1
Min Z =160 atx =40,y =20 2
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217.

E and F are two independent ewvents such that P{ E) = 06
P(E |UF)=0-6.Find P(F) snd P(E U F).

and

Sol. P(E)=0.6=> P(E)=0.4 1
P (E U F) = P(E) + P(F) — P(ENF) ¢
= 0.6 = 0.4 +P(F) -0.4 P(F) = P(F) = 2
PEUF)=1-P(E NF) 1
2
-1 1_1 1
=1-04X 3= 15 >
A relation E on =et A = {1, 2, 3, 4, 5} iz defined as
28(a). R ={(x,y): |x* —¥?| < 8). Check whether the relation R is reflexive,
symmeiric and transitive.
Ans (a) Reflexive:
|x2— x2|<8Vx €A = (x,x) ER - Risreflexive . 1
(b) Symmetric: 2
Let (x,y) € R for some x,y € A
»x2— y*| <8 = |y2— x?| <8 = (y,x) €ER
: . 1
Hence R is symmetric.
(c) Transitive:
(1,2), (2,3) € R as |12 — 22| < 8, |22 — 32| < 8 respectively
But [12 - 32| «8 =(1,3) ¢R 1
Hence R is not transitive. 1 2
OR
28(b) A function fis defined from E - R asfix) = ax + b, such that fi1) =1
. and f{2) = 3. Find function fix). Hence, check whether function fix) is
one-one and onto or not.
Ans | f(x) =ax+b
Solvingatb=1and 2a+b=3togeta=2,b=-1 1
fx) =2x-1
Let f (x;) = f (x,) for some x;, x, €R
2x1—1=2x2—1 = X1 = X
Hence f is one — one. 1
Let y=2x -1,y € R (Codomain)
> X = %1 € R (domain)
Also, f(x) =f (%1 =y
~ fis onto. 1
Ifu'l—xi + \fl—yz = a (x— V), prove that 9y _ 1y
29(a)' = dx l—KE ’
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Ans

Vi— a2 + J1- y2=a(x—y)

Putx=sinf,y=sin ¢ ;
= cos @ +cos¢p=2a(sin@—sin¢)
= 2 cos (?) cos (?) =2 asin (9_2—4’) cos (y) 1
0— o 2
= cot (7)) =a
> 60— ¢p=2cot la
= sin"'x— sin"'y=2cot 'a 1
L1 1 dy_g 5
V1-x2 1-y? dx
1
= ﬂ: 1__};2 1
dx \I 1— x2 2
OR
dy
ITv=1(t ¥, then find —- .
29(h). y = (tan x7% then find ==
Ans y = (tanx)x
1
log y = x log (tan x) 5
1dy _ sec’x
;E—x(mnx)+log(tanx) 2
dy x sec?x
e (tanx)* [( p— )+ log(tan x)] 1
2
30(a). Find -
2
e ™
(xz +4) {x2 +9)
Sol. _ x2
LetI = fm X 1
2
Putx?=t
t A B _ -4 _9
(t+4)(t+9) ma e AT B_s
4, 1 9, 1
= — — 1_
I 5 7 224 x2 dx + 5f32+x2 dx
= _?Ztan‘1 G) + % tan~! (g) +C 1
OR
Ewvaluate :
30(b). 5
_[ (|x—1]+|x—2|+|x—3]) dx
L\
ANS 1 B — 10+ Jx— 2]+ |x—3]dx )
3 2 3 3 11
=[[(x—Ddx+ [[ —(x—-2)dx+ [, (x—2)dx— [/ (x—3)dx 2
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=[l2dx+ [[@-x)dx+ [ (x—2)dx

-tonit+ [+ [

2
1
—g4 41y 1 13
=4+ >t 3 5 2
3L, ﬂ . . , .
Solve the following differential equation :
(tan~ly —x) dy = (1 + y2) dx
Sol. |(tan"ly—x)dy=(1+ y?)dx
dx 1 __ tan"ly 1
E-I_ 1+ y2 X = 1+ y?
1
I.F= eimdy = etan™'y 1
2
1, _ rtan~ly
x X etan y f Ty tan™ "y dy 1
B B B 1
= xe@ 'Y = (tan~ly)etn Y — etan'y 4 ¢ 5
OR
=>x =tanly — 14+ Ce "y
SECTION-D
uestion nos. 32 to 35 are Long Answer type questions carrying 5 marks eac
Quest 321035 L A t t 5 k h
32 Find the equation of a line /, which is the mirror image of the line 7, with
. x y-1 z-2 .
respect to line / : 1~ 5 ° , given that line /, passes through the
point P(1, 6, 3) and parallel to line /.

Sol. | D ratios of the Iineli.e%: y7_1= Zg;zare 1,2,3 2
Let coordinates of foot of perpendicular M on line [ be (4,24 4+ 1,31+ 2) 2
D.ratiosof PMare A — 1,24 — 5,31 — 1 Faed Ly %
1(A-1)+2(24-5)+3B1-1)=0(~PM L) ) 1

‘ l .

> 1=1 1
2

Coordinates of M are (1, 3, 5) S L 1
Since M is midpoint of PQ - Coordinates of Q are (1, 0, 7) 1

65 /1/3 13

PT.O.




Equation of line I, is*2=% = Z7
1 2 3 1
2
33(a). 1 -2 0]
If A=12 -1 -1}, find Al and use it to solve the following
0 -2 1]
svstem of equations :
X—-2yv=102x—-v—-z2=8,-2Zv+z=T
Ans |A| =1 # 0 hence A1 exists. 1
-3 2 2
AdjA=|-2 1 1 2
-4 2 3
-3 2 2 1
Al=1-2 1 1 —
—4 2 3 2
1 -2 0]rx 10
AX=B=|(2 -1 -1 [yl= 8
0 -2 11!z | 7
X -3 2 21110 0 1
X=A‘IB:>[yl= -2 1 1|(8|=1|-5 15
z —4 2 3117 -3
=>x=0,y= -5,z= -3
OR
33(b) -1 a 2__ 1 -1 1_
IfA=| 1 2 x endAl=|_-8 7 -5},
31 1] b v 3
find the value of (a + x) — (b + v).
Ans AA 1 =1 1
—1 a 2 1 -1 1 1 0 O
1 2 x||-8 7 -5[=|0 1 0
3 1 1iLb y 3 0 0 1
—1—-8a+2b 1+7a+2y 5-—5a 1 0 0
—15 + bx 13 + xy 3x—9]= [o 1 0] 3
—5+b 4+y 1 0 0 1
1
5+b=0=>b=5, 5—-5a=0>a=1
4+y=0=>y=—4, 3x—9=0>x=3 1
s+ -b+y=(1+3-6G-4=3 1
2
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34(a). Find :
(3cosx—2)sin X dx
. 9
HD—sm“x—4cosx
Ans fwdx , Put cos X =t so that, —sin x dx = dt 1
5— sin?x—4cosx 2
_ 2-3t
fs (1-t3)- 4tdt
2-3t 1
2-3t _ 1 _
f(t_z)z dt = 3f ~dt — 4 f(t o dt 1
=—3log|t—2|—4(t__—12)+C 2
4 1
= —3log|cos x — 2| +Cosx_2+C 2
OR
34(b). Evaluate :
2 3
X7 +|x|[+1 dx
2
X" +4|x|+4
-2
ANS | = fz X34 |x|+1
)2 x2+4|x|+4
65/1/3 15 PT.O.




Y x3 2 |x]+1 1
- f—z x2+4|x|+4 dx + f—z X2+4|x|+4
= + I; (say) - 1)
I, =0(~ ralalea s an odd function) 1
. 2 x+1 . [x|+1 . .
L=2) s ( Tralxia LS aneven functwn.) 1
_ 2 x+1
- fo (x+2)2
Putx + 2 =t, so that dx = dt
1
=2 [ = dt 2
_ 401 1
=2[f; (;- 2) ]
_ 1714 1
=2 [logltl + ;]2
- 1_ _1
=2 [log4+ " log 2 2]
1 1
=2log2—- 2
2
35. 2 g2
Using integration, find the area of the ellipse 16 + il 1, included
between the lines x = — 2 and x = 2.
Sol.
' Correct
graph
a B s
2
Area=4 [/ydx
1
_ 1,2
=4 [Efo V4?2 — x? dx]
2
=2 [2\/42 — x2+8 sin‘1(£)]0 2
=2|ViZ+ | =43 + =
6 3 1
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SECTION-E
(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment questions
carrying 4 marks each)

38, Ifa foneton §: X — Y defined as fix) = v is one-one snd onto, then we can
define & onique function g @ Y — X such that () = %, where x = X and
v=fix), v = ¥. Function g is called the irnerse of funetion £

36.

The domain of sine function & B and fonction sine : B — B 5 neither
one-one nor onig. The fallewing graph shows the sine fancton.

v = &K

Let sine fonction be defined from set A to [- 1, 1] such that irverse of sine
fanction exists, ie., sin2 % i defined from -1, 1] tn A
On the besEk of the sheve information, answer the fallowding guestions -
{it If Ais the interval sther than principal wvaloe bkranch give &n

example of one such interval. 1
iy Ifsin!(x)ic defined from [ 1, 1] to its principal value branch, find

the valoe of sin 1 | - % | -sin 2 (1) 1

{ifi} {a) Drew the graph of sin~2 ¥ fom [- 1, 1] to its principel valoe
brench. 2

OR
(i} (b) Find the domein end renge of fizr) = 25in~1 (1 —x). 2

Ans @) E ,37"] or any other interval corresponding to the domain [-1,1]

(i1) sin™1 (_71) — sin™1(1)
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i) (a) Y
g —
- £
OR
M) fx) =2 sin™1(1 — x)
-1<1—-x <1

= -2<-x<0
>0<x<2

Domain = [0, 2]

_7“ < sin"1(1-x) < g
m<2sin!(1-x)< n

So range = [ —m,n]

Correct

graph

-2

N| =

65 /1/3
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37.

OINT A

The traffic police has installed Over Speed Vieclation Detection (OSVD)
system at various locations in a city. These cameras can capture a
speeding vehicle from a distance of 300 m and even function in the dark.

AVERAGE SPEED DETECTION

Speed=——
POINTE Time B — Time &

Distance RADAR

RADAR SPEED DETECTION

EADAR messures the change in
the frequency of returned radio
wawves to precisely measure the
speed of wehicles (the Doppler

(w57 ™ -m

effect)

&

LI

. S

A camera is installed on a pole at the height of 5 m. It detects a car
travelling away from the pole at the speed of 20 m/s. At any point, x m

away from the base of the pole, the angle of elevation of the speed camera
from the car C is 8.

On the basis of the above information, answer the following questions :

(1) Express 6 in terms of height of the camera installed on the pole
and x.

do6
ii Find —.
(ii) in =

(iii) (a) Find the rate of change of angle of elevation with respect to

time at an instant when the car is 50 m away from the pole.
OR

(iii) (b) If the rate of change of angle of elevation with respect to time
of another car at a distance of 50 m from the base of the pole

is % rad/s, then find the speed of the car.

gy, Radio waves emitted

F 4 _ bythe RADAR bhounce

-‘f # “back to confimu en
| ™ object was detected

Ans

(i) tan @ = % - 0 = tan-! (g)

..\ dO -5
(11)5_ 524 x2

de do dx -5
(111) (a) E = E X E = m X 20]x=50

-100 or -4
2525 101

OR

de de dx 3 -5
(b) E = - =

rad/s

dx

dx ~ dt 101 52+x2]x=50 dt
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3 -5 dx dx
—_— = — X = 5 —= —
101 2525 dt dt 15 m/s

Hence the speed is 15 m/s

N =

38.

According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes
flights bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and
17% due to severe, moderate and light turbulence respectively.

On the basis of the above information, answer the following questions :
(i) Find the probability that an airplane reached its destination late. 2

(ii)  If the airplane reached its destination late, find the probability
that it was due to moderate turbulence. 2

Sol.

(i) Let A denote the event of airplane reaching its destination late
E, = severe turbulence
E, = moderate turbulence
E; = light turbulence
P(A) =P (E,) P(A|E,) + P(E,)P(A|E;) + P(E3)P(A|E3)

1 55 1 37 1 17
- X —4+ =X —+ = X —
3 100 + 3 100 + 3 7 100
(L0 _ 100
3 \100/ = 300
P(E;)P(A|E7)

P(4)

(i) P (E,|A) =

—

N =

N| =

N =
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