CBSE Class 12 Mathematics Question Paper 2024 (Set 2 - 65/1/2)
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ATHTT 4597 :
[HEITAREd 159 1 dgd JIaer-] & qieU 37X 37T G & Ici7 HIor

(i) 39 Y97-97 4 38 J97 & | @Y1 I97 17T & |

(i) I8 Y57-97 Qi @USI H [G9TGia 8 — o, @&, T, 0T & /

(iii)) TUE & 4 Y97 G&I1 1 G 18 % dgldbcyid a9 Y7 G&I7 19 T 20 34FHI7
od Tb ST 1 37F & JI7 3 |

(v) TUE@H J97 GEI121 G 25 TF T TG-IT0T (VSA) THR & 2 37H] & J97 8 |

(v) TUE T JIT G&IT26 G 31 7% TH-FRIT (SA) YR & 3 3Hl & F97 & |

(vi) TUE TH J97 G&I132 & 35 % G19-F19 (LA) FHR & 5 37h]1 & Jo7 & |

(vii) WU FH Y97 G&IT 36 T 38 JHT 3777 HTEMNAT 4 3H] & J97 5 /

(viii) F¥7-97 H THT fdheq 78] 197 1 8 | Jeid, @Us & & 2 Y971 4, @IS T & 3 Yo/
4, @8 g &2 Y99 H d97 @UE & & 2 Y¥91 H HIaRe 19T HT JIae 131 T3
g/

(ix) Sopad &1 ITINT Tfeid & |

©us <h

59 @S H Fgldbcid Jo7 &, 1974 Y% J97 1 37% H1 & |

Y [ > A ¥ ) ™
1. T 2 AEe Gfesl a 3 b o o &1 i 09 IhK & T sin 0 = g 2| dl

AL b SRR
A)  + % B) = :?;-
)+ % D) + i;-
2. mq%ﬂwﬁw;;ji y = x4 — 3x T THhH U ¢
(A) X (B) -x
(C) x1 (D) log (x1)
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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.
(i1)  This question paper is divided into five Sections — A, B, C, D and E.

(111) 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.

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

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

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vit) 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 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 calculators is not allowed.

SECTION A

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

TAN
1. Let 0 be the angle between two unit vectors a and b such that sin 0 = g
A A
Then, a . b isequal to:
3 3
A T = B T —
(A) . (B) 1
4 4
(C) =+ — (D) + —
5 3
2. The integrating factor of the differential equation x 3—y —y =x% - 3x
X
1S :
(A) X (B) -—-x
) x1 (D) log (x71)
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3. ¢ fopdl T @1 & Tgp-ERd 3k, V3k, 3k &, @ k BT AN B :

A)  +1 B) ++3
(C) +3 D) ié

4. U IGH JIUTHA SSCaHhI GHEAT FEiUd Bidl &
(A) ALY Bed (B) @® %o ¥

(C) Tearda wom | (D) <RHMAThIT AT H

5. ¥ P(A|B)=P(A’|B) ®, d =1 # | S -H1 Y Hal & ?

(A) PA) =PA) (B) P(A) =2 P(B)
(C) PANB)-= % P(B) D) P(ANB)=2P®B)
2 -3 5
6. ARG a; WA, (6 0 4| H FHE: (il da¥d 3N TE@US A @I, i
1 5 —7

a1 Agq + a1 Agg + a13 Agq T HH BT :
(A) 0 (B) —28

(C) 114 (D) -114

s x H'Fa?ﬂ, sin (x2) Sl 3Adeheldl, x = Jn WR:

(A) 1 (B) -1
(C) —-2+n (D) 2 Jr
_ 2...3 2
dy d Yy N O\ )
8. dhcd GHIHLT 1+(—] — hl <hife 3T 9T SHHIT: B :
dx dx2
(A) 1, 2 (B) 2,3
C) 2,1 (D) 2,6
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3. If the direction cosines of a line are V3 k, Y3k, ¥3 k, then the value of k

1S :
(A) 1 (B) + /3
C) +3 D) + %
4. A linear programming problem deals with the optimization of a/an :
(A) logarithmic function (B) linear function
(C) quadratic function (D) exponential function

5. If P(A|B) = P(A’ | B), then which of the following statements is true ?
(A) P(A) =PA") (B) P(A) =2 P(B)

(C) PANB)-= % P(B) M) P(ANB)=2P®B)

6. If a;; and Aij represent the @j)® element and its cofactor of

2 -3 5
6 0 4| respectively, then the value of a;; Ay; + a9 Agy + 875 Agg
A > =7
1S :
(A) O (B) —28
(C) 114 (D) -114
7. The derivative of sin (x2) w.r.t. x, at x = Vx is:
(A) 1 (B) -1
(C) -2+m (D) 2 +n
a2 @
8. The order and degree of the differential equation |1 A (d ) = p 327
X X
respectively are :
(A) 1,2 (B) 2,3
(C) 2,1 (D) 2,6
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9.  gicy, f9Eeht HAfqH foig A (2, — 3, 5) d4T IR fsig B(3,-4,7) 8, @ :

A

(A) 1—J+2k (B) 1+_]+2k
C) -1-3 -2k M) -1 +] -2k

10. y-31& 9 foig P(a, b, ¢) 1 gl & :
(A) b (B) b?

(C) a2 + 2 (D) a2+ 2

11. =¥EUl x>20,y>20,x+y=>4 @ﬁﬂ%ﬂ@ﬁ@ﬁ%%ﬁﬂqﬁgﬁﬁm

g
(A) O (B) 1
(C) 2 (D) 3
12. i @ 9HM Shife el I I TR A 31 B Tt (A + B)2 = A2 + B2 g,
ar
(A) AB=0 (B) AB=-BA
(C) BA=O0O (D) AB=BA

13. TH= A={x:XeZGﬁ'{OSXSIO}ﬁR={(X,y):x=y}§T{T‘Jﬁ‘l-llﬁd{-iﬁi‘aR
Teh qoddl 9a9 & | qoddl ail shl & 2
(A) 1 (B) 2
(C) 10 (D) 11

14, i Th YR % 36 AU &, Al 38! AW Il hl T 7 :
(A) 13 (B) 3
(C) 5 (D) 9

15. fagati &1 ¥@n, &l fix) = [x], 0 < x < 3 ([-] T8 98 YUrleh %o hi ST 3)
ghAH Bl &, B

(A) 1 (B) 2
(C) 3 (D) 4
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9. The vector with terminal point A (2, — 3, 5) and 1nitial point B (3, — 4, 7)
1S :
A A A A TAN A
(A) 1 -j +2k B) 1+ j +2k
A TAN A A TAN A
C) -—-1-3 -2k (D) -1+ 35 - 2k
10. The distance of point P(a, b, ¢) from y-axis is :
(A) b (B) b?
©) aZ+c? D) a2+ c2
11. The number of corner points of the feasible region determined by
constraints x>0, y>0,x+y>41s:
(A) O (B) 1
(C) 2 (D) 3
12, If A and B are two non-zero square matrices of same order such that
(A + B)? = A% + B2, then :
(A) AB=0O (B) AB=-BA
(C) BA=0 (D) AB=BA
13. Arelation RdefinedonsetA={x:xeZand0<x<10}asR=1{x,y):x =y}
1s given to be an equivalence relation. The number of equivalence classes is :
(A) 1 (B) 2
(C) 10 (D) 11
14. If a matrix has 36 elements, the number of possible orders it can have,
1S :
(A) 13 (B) 3
(C) 5 (D) 9
15. The number of points, where f(x) = [x], 0 < x < 3 ([] denotes greatest
integer function) is not differentiable is :
(A) 1 (B) 2
(C) 3 (D) 4
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16. HMT f(x) 37U [a, b] § Ush Hdd hoH g 3 a0 (a, b) § 3TTHha- 8 |
dl I8 HeH f(x) A0 (a, b) H A agwm g, afe .
(A) f'(x)<0,8H x e (a, b) b T
(B) f'(x)>0,8H x € (a, b) b T
(C) f'(x)=0,949 x e (a, b) s oW
(D) f(x)>0,8H x e (a, b)h T

[ 271 [6 2 f
17. =t |77 7, dl 24:24]wm=r€rm:

D Xy | 5 8 X y
(A) 7 (B) 6
(C) 8 (D) 18

d
18. i 12dx=§%,?ﬁ‘a’$rm=r%:

0 4+x
(A) g (B) 2+/3
C) 3 D L

Jo7 G&IT 19 37 20 FIT U T SMERT J97 & | 3T F97 170 70 & 5749 v F)
JIFHYT (A) TIT FER H1 T% (R) §RT 3lehd 197 737 & | 7 J941 & &gl I 414 1¢
T #1S] (A), (B), (C) 37T (D) & @ 7 FI1T |

(A)  3ATHI (A) IR T (R) gHI Tl & 3T doh (R), 3TMTHYT (A) =l Hal
ST AT 2 |

(B) A (A) 3R T (R) GHI T&l 8, W doh (R), AUHYT (A) hl T&l
ST TgT Hidl 3 |

(C) AN (A) F& 8, W d (R) Teid & |
(D) 3AMHYE (A) Tord 8, Tq a (R) T&l & |
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16. Let f(x) be a continuous function on [a, b] and differentiable on (a, b).
Then, this function 1(x) is strictly increasing in (a, b) if

(A) f'x)<0,Vxe(a,b)
(B) f'(x)>0,Vxe(a,b)
(C) ff'x)=0,vxe(a,b)

(D) {fx)>0,Vxe(a,b)

I 2 6 2
17. If Xy = , then the value of e | e 1S :
5 Xy| |9 8 X |y
(A) 7 (B) 6
(C) 8 (D) 18

I | m T
18. If dx = g then the value of ‘a’ 1s :

0 4 + x2
(A) g (B) 243
©) 3 D L

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) 1s true, but Reason (R) 1s false.

(D) Assertion (A) is false, but Reason (R) 1s true.
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19. 3YHI7 (A) :
7% (R) :

20. IYFHIT (A) :
7% (R) :

AN H Ueh @ &l ot U Ty x, y 3 z &7 o oi&ad

T8l B Gehdl & |
ford T@T €T x, v 3TN z 3187 <hl g-TcHeh feemaT & @1 HA:

a,BaﬁTyglw A ECEIE R coszu+0082[3+coszy=1 % |

3G A =

A] €12, 4].

cosOe[-1,1], v 0Oel0, 2m.

1 cos 0
— cos O 1
-1 — cos O

©is g

|

cos 0
1

,GIETGE[O,ZR]%%'Q,

3G GUE 7 37fd TH-3T70T (VSA) PR & 97 &, 9747 e & 2 37 & |

21. (h)

[

3TTd <hiToIU

J.x\/1+2x dx

HAJ1

(@) ¥ A hINT :
2

Tt

4
0

sin v/x
T d

X

22. IfG g AW HiCW :Gﬁ?%%‘r{ﬁﬁ(:+€)L;3ﬁT
2a +b)L b, @ RgHfT R b | =42 |a |.
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19. Assertion (A): A line in space cannot be drawn perpendicular to x, y and

z axes simultaneously.

Reason (R): For any line making angles, o, B, vy with the positive

directions of x, y and z axes respectively,

2

cos? o + cos? B+ c082y= 1.

1 cos O 1
20. Assertion (A) : For matrix A= | —cos 0 1 cos 0 |, where 0 € [0, 2n],
—1 —cos 0 1

Al €2, 4].
Reason (R): cos0el|-1,1],V0el0,2nr].

SECTION B

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

21. (a) Find :

I x\/1+2x dx

OR
(b) Evaluate :
RZ
4 sin V/x dx
0 Jx
— — — — —
22. If a and b are two non-zero vectors such that (a + b ) L a and
e — — —
(2a + b)L b,thenprovethat | b | =v2 |a |.
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_— ; —> A A A
23. I T3 Ahid H, ABCD Tsh FHIG 9q4d @ | I AB = 2i — 4j + 5k adl
—p A A A N —> R X .
DB =3i —6j +2k &8, @ AD ¥Td hifaq 3T 38k TAN & FHIAL IqHS

ABCD &1 &% JTd <hifU |

A B

D C

24. (%) I y= Jeosx+y B, dl fag e fh dy _ S
dx 1-2y

HAAT

(@) <EIsy fob oM fix) = |x |3 3194 T % G4l fogat @ faha i 2 |

25. o fix) = 12x¥3 — 6xY3 x < [0, 1] &1 U I=aw 7H 3R e fr=aw

¥ 3T hiely |

WUg T
3G GV H TY-ITHIT (SA) FPR & J97 8, 19778 Jc9% & 3 37 & |

26. (%) FTd HINC :
2

I - dx
(x2 +4) (x% +9)

HAAT

(@) ¥|ME A HIT :

3
1 (|x=1|+]|x—-2]+|x—-3]) dx

65/1/2-11 Page 12 of 23 P.1.0.
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23.

24,

25.

_>
In the given figure, ABCD is a parallelogram. If AB = 2? — 43} + 512 and

—> A A A —>
DB = 31 — 65 +2k, then find AD and hence find the area of

parallelogram ABCD.
A , B
D C
dy sin x
Ify= +vVv, that = .
(a) y = ,/cos X +y , prove tha X 1-2y
OR
(b)  Show that the function f(x) = |x|? is differentiable at all points of

1ts domain.

Find the absolute maximum and minimum values of the function
fix) = 12x%3 6}(1/3, x € [0, 1].

SECTION C

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

26. (a) Find :
2
.[ = dx
(x2 +4) (x2 +9)
OR
(b) Evaluate :
3
I (Ix—1]+|x—2|+|x-3]) dx
1
65/1/2-11 Page 13 of 23 P.T.O.
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27. 7gFa iR = = X 7Y &1 =9 ' 19 HIfT |
dx 2Xy

28. A= figesr YU guE ki ATE 9ty 9 gd FHifau
e syaqel & 3Tdid

X+ 2y >4

3X+y<6
X+y<4

X, y=>0
7z = 5x + 4y BT TThaH R hiT |

29, E N F T a3 94U TEHl 2 T fat P(E) = 06 M PE UF) =06 2 |
P(F) 3R P(E U F) 3T hifoT |

30. (F) TEI A={1,2,3,45HTh T84T R={xy): |x2-y2| <8} N
qRYTIYG 8 | 99 hifog Toh &I I8 &9 R Taqed, THHA 3 ThHS
2 |

HAAT

(@) W f: R > R, f(x) = ax + b I 39 I IRYMNG & o f(1) = 1 3R
f(2) = 3. B9 fix) AT T | 37d:, AT hITIT foh FIT HeAd f(x) Tehehl

3R 3TT<BIeHh & AT 8l |
31. (®) R’ J1-x2 +1-y2 —ax-y 3 @ fag #Hifmw 5

dy _ [1-y°

dX-_\l—Xz

SO
(@) Q¢ y=(tanx)Xg, al j—y STd HITT |
X
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27. Find the general solution of the differential equation — = :

dx 2Xy
28. Solve the following linear programming problem graphically :
Maximise z = 5x + 4y
subject to the constraints
X+ 2y =>4
3X+y<6
X+y<4
X, y=>0
29. E and F are two independent events such that P(E) = 0-6 and
P(E UF) = 0-6. Find P(F) and P(E U F).

30, (a) A relation R on set A = {1, 2, 3, 4, 5} is defined as
R = {(x, y) : |x%2 — y?|] < 8}. Check whether the relation R is
reflexive, symmetric and transitive.

OR
(b) 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 {(x) 1s one-one and onto or not.
2
31. (a) If \/1—X2 + \/1—}72 = a (x—y), prove that dy _ 1—y2 .
dx \ l1-x
OR
dy
(b) Ify=(tan x)%, then find —.
dx
65/1/2-11 Page 15 of 23 P.T.O.
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3 @IS H -3 (LA) PR & J97 &, 1577 Jcds & 5 37% & |
32. (%) UM G HIT :

(1+sin x
I e dx
1+ cosx

HAAT

(@) FATd shifg :
n/3
I S1n X + COS X

d
\/Sin 2X 8

/6

2 2
33. GHThaA fafer o ST 9, e ;{_6 + yI = 1% 39 &= I, Sl @R x = — 2

3ﬁ'{x=2%aﬁ?[%, WWQR@I

34. TR 9gYsl ABCD ! a1l o FHiehr = &
AR - x+1 yv-2 z-1

1 — 2 2
BC - x—1=y+2=z—5
3 -5 3
cD - X—4=y+7=z—8
1 =5 2
DA - X—2=y+3=z—4
3 -5 3
CEMRDEIR: UGS
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SECTION D

This section comprises long answer type questions (LA) of 5 marks each.

32. (a) Evaluate :

/2
4 . \
J . 1+ sin x &
\1 + COS X
0
OR
(b) Find :
n/3
SIN X + COS X
.[ _ dx
\/SlIl 2X
/6

2 2
33. Using integration, find the area of the ellipse % + ‘VI = 1, included

between the lines x = - 2 and x = 2.

34. Equations of sides of a parallelogram ABCD are as follows :
x+1 y-2 z-1

AB: —
1 — 2 2
BC - X—1=y 2=z—5
3 -5 3
oD - X—4=y+7=z—8
| — 2 2
DA - X—2=y+3=z—4

3 -9 3

Find the equation of diagonal BD.
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1 -2 0
35. (%) IR A=|2 -1 —-1| 3, 9@ Al Jd Hifau R 38 97 4, 1
0 -2 1

HHeRtur TR Rl B ShIfWIU :
Xx—-2y=10,2x—-y—-z=8,—-2y+z=717

SPE|
—1 a 2 1 -1 1
(@) afe A=| 1 2 x|dIMMA1l=|-8 7 —5|4%,
3 1 1 ] b vy 3
dl (a +x)— (b + y) &1 HE A hiNT |
Qg T

3T GUS H 3 YHUT IeFIT ITERA J97 &, 574 Jedeh & 4 37 & |
TEHIOT 7T — 1

36. A % WY % IIER, JFAAY TR o HRY AT 9T o [ & H a1

fqefivr wedr 2 | 9y faeiy IsM 1 gfvera o1 2a1 2 3R 3t IgH # &
&l = |

A fifSu foh Ueh gaTS I8 9HE WTRehdT o @1 MR faeny, aem faemsy
gooh ANy R YT Al & | 39 ITaAmEl, THR faany, aem faaiy 3R
gooh [A&IIY o IV BATS ST oh TTded W oL H YgaH ohl YTRehdl 3HHSI: 55%,
37% 3 17% 2 |

65/1/2-11 Page 18 of 23 P.T.O.
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35. (a) If A=

1 -2 0
2 -1 -1
0 -2 1

- find A1 and use it to solve the following

system of equations*: :

Xx—-2y=10,2x—-y—-z=8,—-2y+z="17

(b) If A=

OR

—1 a 2

1 2 x

3 1 1

find the value of (a + x) — (b + y).

1 -1

and A-1= | -8 i

by
SECTION E

1
— 0
3

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. 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.

rbulence
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(i)  BaT3 8 % TMded T ¢ H Yge <hl TTRIeRdT AT <hITST | 2
(i) Al gaT3 B YA Tded W X ° UgHdl &, dl UTiHehdl H1d shifSC fop
UE Hew faediy o hir g3 3 | 9

Th{0T 3T - 2

37. IR B f:X > Y 38 THR IRUTNT 8 Th  f(x) = y Tehehl adT AT=SIGh @,
?Faqwaﬁ?ﬂa%wg Y > X 34 H%{deam&%%g(y)_x
TE8 x e XAy =f(x),y € Y& | BAT g bl HeAd £ b1 JideAd hal Il & |

sine B T ITd R 3T %ed sine : R — R T @l Uehehl 3 3 9 & AT<3Ch
g | 7= 3Ahfd | sine %o o1 3Tei@ fe@RI T 7 |
Y

9 .
% ?; A _% A STR v

y = SIn X
O TNT sine Bl T9=d A9 [— 1, 1] 30 YR IHATNT 8 T sine ®ad
gfaeti® =1 3Afcdca 8, I sin~! x: [- 1, 1] > A R giHTivg 8 |

9T AT & MR R, =1 g9t & IR G
(i) 95 A &I UH WMET & AAEl 31 A 8, dl UH Teh A

3Glall] z:rh%m | 1
(ii) 3G sin™! (x) T [ 1, 1] ¥ 3HhI F&I AN M@ H TRATYT a1 77 &,
dl sin™! (— %} — sin~! (1) T A T4 hiT | 1
i) (F) [-1,1] ¥ &I HAE AT T b (AT sin~! x HT 3Tei@ SHTST | 2
AT
(i) (@) fx)=2sin~1 (1 —x) 1 IId AR IREL JTd hIT | 2
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On the basis of the above information, answer the following questions :

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

Case Study - 2

37. Ifafunctionf: 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 = 1(x), y € Y. Function g is called the inverse of function f.

The domain of sine function i1s R and function sine : R — R i1s neither

one-one nor onto. The following graph shows the sine function.
s 4

y = Sin X

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

function exists, i.e., sin~1 x is defined from [- 1, 1] to A.

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

(1) 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 (— %] — 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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38. ¢ftheh gford 3 vre 0 faftm Tt @ ofer o 3o fedaw™ (OSVD) JurTe
TATIUG h 8 | A HAL 300 HieX 1 gt ¥ oS Tid § = Tl d18d <hl Bl o

Hohd 2 3T 3T ¥ off 19 o Thd 2 |
TSR g feeasm

ﬁgﬁ P:ﬁ_S' IE%‘«TSH Ter aredl &1 7fd &1 adi &9

e (Ime) = i TR 5 g % G o e a5 6

ﬁ@A ) f&-—gB §9d B - ¥ A L) A H qRadd I A @

- ‘ ®, [Kny - 57 -~ ‘) (ST

o 7] | - R
7 i % A e §
.  9q1 T @ T T ag

.f*'" © o fedae gam 7 |

Teh @H T 5 Wit hl 3918 W Teh Hwl TATUT fordT 21 2 | I8 20 Wit / The
! Tfd § @H H g T @I Th R 1 Id1 A0 3 | @H & 916 ¥ x HI g W
fopefl ot forg X, R C | Tie HH &1 IFIF 610 0 7 |

3TYTH AT o YR W, T T o I ST

1) EY R YT fpu 70 HaX hl FHa1E 3 xF I H 0 Hl Ah HIT | 1

(1) a9 SIGEE S 1
dx

(iii) (%) & HR @H ¥ 50 HIEX X B, d 39 U W GHI & GO IAIA
I § gRaa shl & Jd hifg | 2

HAAT

(i) (@) I @H & Urg ¥ 50 HIX H gl W gHl H & THI & HUE
3T IV H giEdd hl & %if&ua/&%a 2, dl SR <hl Tid T4
hITSTT | 2
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Case Study -3

38. 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

Distance RADAR measures the change in
Speed =

RADAR
POINT A POINT B Time B — Time A the frequency of returned radio
\:\) | \ ™ ) waves to precisely measure the
e ha N KMY . 577 speed of vehicles (the Doppler
Koy - 57 (S sUNE effect)
g, Radio waves emitted
¥ by the RADAR bounce
- /7 object was detected

@':'f /T back to confirm an
A camera 1s 1nstalled 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 1s 0.

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

(1) Express 0 in terms of height of the camera installed on the pole
and x. /

(ii) Find @ 1
dx
(111) (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

(111) (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

1S % rad/s, then find the speed of the car. 2
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