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

(i) ST Y97-97 4 38 Y97 & | @4t 57 HAHard & |

(ii) I8 ¥v7-97 Gid @US] H 1G9/ & — &, @, T, T09 & |/

(iii)) WUE & 7 Y97 G&I1 1 G 18 T Fglahcd1d T9T 97 T&I7 19 T 20 HHIT

od db STETRT 1 37F & T & |
(lv) WIS WH Jv7 G&I121 T 25 TF 377 T-F707 (VSA) PR & 2 376 & J97 & |
(v) @UETH J97 G126 T 31 TF TH-IHIT (SA) IHR & 8 37H] & Jo7 & |
(vi) TUE TH J97 G&I132 & 35 % G19-F19 (LA) FHR & 5 37h]1 & Jo7 & |
(vii) TUZ F Y J97 TG&IT 36 T 38 JHT 3777 TEMRAT 4 3] & JI7 8 |

(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 & |

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

©us <h

1. UH %M f: R, — R (S8 R, ¥t SRUIGL Sdleish G&ARAT 1 = 3)
f(x) = 4x + 3 TR YRHTNC =&, d I8 He :

(A)
(B)
(C)

(D)

Ueheh! B Ui TTBICeh &l &

ITTBIEH & YL Uchehl A&l &

Uchehl dAT 3

TIlgh c::

T &

9 dl Tchehl 3T 7 & 3TT<SCH @

2. Il Teh G o 36 I &, Al SHohl GHT il hl TET & :

(A)

(C)
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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.
(i)  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.

1. A function f : R, — R (where R, 1s the set of all non-negative real

numbers) defined by f(x) = 4x + 3 1s :
(A) one-one but not onto

(B) onto but not one-one

(C)  both one-one and onto

(D) neither one-one nor onto

2. If a matrix has 36 elements, the number of possible orders it can have,
1S :
(A) 13 (B) 3
(C) 5 (D) 9
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3. B fix) = I ¥ 1+3: Xig%%q,ﬁr—rwﬁrﬁﬁﬁq-maﬁ%?
? X =

(A)  f(x) Tdd 3R TThAT 7, G x € R U

(B) f(x)Hdd 3, i x € R foT@

(C) f(x)9dd 3R ka1 7, @ x € R — {0} = T
(D)  f(x) 3d fogaTl T FHdd 2

4. UM fx) =AU [a, b] H Tk Hdd Hod & 3T 30 (a, b) § TThad-1T 3 |
dl I8 oA f(x) 70 (a, b) ® @ ggwq™ g, Afe .

(A) f'(x)<0,849 x e (a, b)h faT
(B) f'(x)>0,84t x € (a, b)h faU
(C) f'(x)=0,8ft x e (a, b) s foU
(D) f(x)>0,8 x e (a, b)s U

| 2 6 2 A i
5. afe |* 7Y = 3, dl - 24] 1 | &I :
D Xy | 5 8 . X y
(A) 7 (B) 6
(C) 8 (D) 18

b
6. J.f(x)dxa'{'la'{%:

b b
(A) I f(a—x)dx (B) I f(a+b—x)dx

d

b b
(C) I f(x—(a+Db)dx (D) I f((a—x)+(b—x))dx

d a

5 [ ' £ N ) N
7. UM S Ok 9w a 3 b % S 1 IV 0 39 YR 2 T sin 0 = g 2 |4l

3 . E W% :

A)  + % B) + %

) = % D) + %
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3. Which of the following statements 1s true for the function
f(x)=<X2+3’ x;tO‘?
1 , x=0 |

(A) 1(x) 1s continuous and differentiable Vx € R

(B) f(x)1s continuous Vx € R

(C) 1(x) 1s continuous and differentiable V x € R - {0}
(D) {(x) is discontinuous at infinitely many points

4, 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,Vvxe(a,b)
(C) ff'x)=0,vxe(a,b)
(D) fx)>0,vVxe(a,b)

i 2 6 2
o. If XY = , then the value of i | - 1S :
D Xy| |9 8 X y
(A) 7 (B) 6
(C) 8 (D) 18
b
6. J. f(x) dx 1s equal to :
d
b b
(A) j f(a—x)dx (B) J. f(a+b-x)dx
a d
b b
(C) I f(x—(a+b))dx (D) I f((a—x)+ (b—x)) dx
d d
7. Let 6 be the angle between two unit vectors a and b such that sin 0 = % .
Then, a.b is equal to :
3 3
A T = B T =
(A) . (B) 1
4 4
C + — D) + —
(C) . (D) )
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8. &d%ﬂWﬂ(l—XQ)?—+xy=ax,—1<X<1,WHTI|°I~»Q*I-I}IW%:
%

(A)

1
(B)
x” -~ 1 \/Xz -1

9. i TohHT Th @1 % fdh-hIERA 3k, 3k, V3k &, @l k T HME B :

(A) +1 (B) + +/3
(C) +3 (D) i%

10. Tk IRgeh TIUTHA SSAHehI HHEAT HE(Ud aidl & :
(A) ALY B (B) Rge Hom @
(C) Tourda Boq @ (D) <=HTdThIT Had |

11. I P(A|B)=P(A’|B) 8, dl T | ¥ &H-81 %2 ¥al 3 ?

(A) P(A) =P(A) (B) P(A) =2 P(B)
(C) PANB)= -%- P(B) D) PANB)=2P®B)
X+ 1 X —1
12. U B
2 +x+1 x2—-x+1
(A) 2x° (B) 2
(C) 0 (D) 2x3 -2

13. x% HTET&T, sin (x2) Sl 3deheldl, x = Jr WR:

(A) 1 (B) -1
(C) -2+/n (D) 2=
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8. The integrating factor of the differential equation (1 — x2) j_y + Xy = ax,
X
—-1<x<1,18:
1 1
A — (B)
x° -1 \/ <2 _1
1 1
(C) - (D)
1—X J 1—x°

9. If the direction cosines of a line are /3 k, V3 k, /3 k, then the value of k

1S :
A) +1 (B) + 43
(C) +3 D) + %

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

(C) quadratic function (D) exponential function

11. IfP(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) D) PANB)=2P®B)
X +1 X —1
12. 0 0 1s equal to :
Xx“+x+1 xX"—x+1
(A)  2x9 (B) 2
(C) O (D) 2x3 -2

13. The derivative of sin (x2) w.r.t. x, at x = Vr is:

(A 1 B -1
(C) -2 +=n (D) 2 Jn
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15.

16.

17.

18.

dy : d2 e ;
3Tdehc] FHIHLT 1+(—) = 327 <hl ohife R =T ShU: T -

- ldx) | dx
A) 1,2 B) 2,3
©) 21 D) 2,6
Higwr, fSient 3w fog A (2, - 3, 5) q91 IRiYeh g B(3,-4,7) %, ® :
A) i -] +2k B) i +] +2k
C) —1i-j—2k D) —i+] -2k
y-31& ° fog P(a, b, ¢) 1 gl 2 :
(A) b (B) b?
©) aZ+c? D) a2+ c2

a0l x>20,y>20,x+y=>4 @ﬁﬂmw?ﬁl%*jﬂqﬁgﬁﬁm
g

(A) O (B) 1

(C) 2 (D) 3

g 3 IHM hIfe el IR 71 3TeY@l A 31 B T (A + B)2 = AZ + B2 3,
al

(A) AB=0 (B) AB=-BA

(C) BA=O0O (D) AB=BA

97 GEIT 19 3K 20 3HFHIT U deb SR F97 & | &1 H97 130 70 & 574 v &/
JIHYT (A) TI TR 1 T% (R) §RT 3lehd 197 737 & | 37 J941 & &gl I 414 1¢
7T #1s] (A), (B), (C) 377 (D) & & g9 FIIo1T |

(A)  3HHYT (A) 3R T (R) AT Hal & AR dob (R), 3MWHAT (A) hl &l
ST Ll 2 |

(B)  3heH (A) 3R @ (R) ST Tal 8, T deh (R), AWHRAT (A) Fl Gl
ST FgT Tl g |

(C) AfTHeA (A) &l 8, g dh (R) TId 2 |

(D)  3WHYA (A) Ted 3, 9 b (R) T&l 7 |
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14. The order and degree of the differential equation |1 - ( ) =
dx dx?
respectively are :
(A) 1,2 (B) 2,3
(C) 2,1 (D) 2,6
15. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
1S :
A A TAN A A TAN
(A) 1 -3 +2k B) 1+ +2k
A TAN TAN A A TAN
C) —-1-3 -2k D) -1+ - 2k
16. The distance of point P(a, b, ¢) from y-axis is :
(A) b (B) b?
(C) a?+c? (D) a2+ c2

17. The number of corner points of the feasible region determined by
constramnts x>0, y>0,x+y>41s:
(A) O (B) 1
(C) 2 (D) 3

18. If A and B are two non-zero square matrices of same order such that
(A + B)?2 = A2 + B2, then :
(A) AB=0 (B) AB=-BA
(C) BA=0 (D) AB=BA

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) 1s false.
(D) Assertion (A) is false, but Reason (R) 1s true.
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1 cos O
19. 39FIT(A): G A=|—cos® 1
-1 —cos®
|A| € [2,4].
7% (R) : cosOe[-1,1],vOel0, 2m.

1
cos 0
1

20. 3HFHYT(A): IAN H Uh @ it W Tk Y x, y AW z A o Adad

T8I 81 Gehdl 2 |
7% (R) : fopd T@T €T x, v 3R z 3187 <hl gaTcHeh feemsT & @1 hA:

a,BaﬁTyglw A ECEIE R COSZ(_I+COSQB+COSQY=1% |

Wis g

3G @S H 37fd Tg-3TIT (VSA) IHR & J97 8, 1577 Jc9% & 2 3% & |

21. (%) = HINT fh F& B fix) = x2 |x|, &G x = 0 W GhaHT 2 Al

Tal |

HAAT

(@) FRy=tanVx ?, q fag Hifsw & Jx % _

1+y4

4y

292. ISV Tob B f(x) = 4x5 — 18x2 + 27x — 7 1 I=AH AT a9 94 81 2 |

23. (&) 4 iU

IX\/1+2X dx

HAAT

(@) WM HATd hINT
2

U
4 sin vx d
0 Jx

X
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19. Assertion (A) : For matrix A= |—cos 0 1 cos O |, where 0 € |0, 27,
-1 — cos 0 1

|A| € [2,4].
Reason (R): cos0Oe[-1,1],Vv0e€l0,2n].

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, o, B, vy with the positive
directions of x, y and z axes respectively,
cos? o + cos? B + cos?y = 1.

SECTION B

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

21. (a) Check whether the function f(x) = x? |x| is differentiable at x = 0
or not.

OR

4
(b) Ity = \/tanx/x , prove that vx @ = LY :
dx 4y

22. Show that the function f(x) = 4x3 — 18x2 + 27x — 7 has neither maxima

nor minima.

23. (a) Find :

J.X\/1+2X dx

OR
(b) Evaluate:
RZ
4 sinx dx
0 Jx
65/1/1-11 Page 11 of 23 P.T.O.
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24, 'ﬂﬁa\?ﬁaﬁ?ﬁﬁﬂ :ﬁ?wﬂ$l{§%(:+g)L:3ﬂT
2a +b)L b,dfag TR | b | =2 |2 |

, . : —

25. @ TE IRy H, ABCD UF THIA =qs ® | A% AB = 21 — 4] + 5k @
—> A A A —> O\ 5 ¢ ¢
DB =3i — 6] +2k &, @ AD TTd shiaT 3R 39 JAM ¥ HHIGR Igys
ABCD %1 &3%d H1d hIfT |

A B

WUg T
3G GV H TY-FT0 (SA) JPR & J97 8, 1578 Jc9% & 3 37 & |

26. (%) THEI A={1,2,3,4,5HTH T69 R={x,y): |x2-y2| <8} W
qRYTIYG 8 | 99 hifog Toh &7 I8 &9 R Taqed, THHA 3 ThHS
2 |

HAAT

(@) ®ad f: R > R, f(x) = ax + b g 39 Yo IRHUTNA & T f(1) = 1 3R
f(2) = 3. B f(x) T hISTT | 37d:, S <hiloTT Toh AT Hadd f(x) Tehohl
3R 3AT=BIEH g AT a1 |
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— — - — —
24, 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 |.

_>
25. In the given figure, ABCD i1s a parallelogram. If AB = 2? — 43} + 5E and

—> A A A —>
DB = 31 — 6j] +2k, then find AD and hence find the area of

parallelogram ABCD.

A B

SECTION C

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

26. (a) A relation R on set A = {1, 2, 3, 4, 5} 1s defined as
R = {(x,y): |x2 - 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 f(x) is

one-one and onto or not.

65/1/1-11 Page 13 of 23 P.1.0.
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[
dy _ [1-y°
dx \;1—}(2
YT

(@) 3fdy=(tanx)X%7, dl g—z 3TTd <hIfoTT |

28. (%) T4 iy

I‘{2
-[ (x2 +4) (x% +9) o

HAAT

(@) WM A i

3
.[ (1x—1]+|x—2|+|x—3]) dx
1

dx 2x
g B Ty = g,aﬁz;:l.
30. T tfiger YA gH= ki e fafYr g g shifsu .
e sIaqel & 37dUd

X+ 2y <12

29, sraehel T x2 & _ xy = x2 cos? [i) 1 fafere g S hifag, fea

2X + y <12
4x + dy = 20
x>20,y=>0

z = 500x + 300y T ATTHAHIHII hHITIT |

31. E 3R FQ a3 "ean vt 2 e vt P(E) = 06 AATP(EUF) = 06 & |
P(F) 3R P(E U F) 1 shifQ |
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27. (a) If\/l—x2 +\{1—y2 =:,-1(}r‘:—y),,prmrethm:d—y b :
dx \J 1—x?
OR
dy
(b) Ify=(tan x)%, then find —.
dx
28. (a) Find:
2
j 2 - 2 dx
(x“ +4) (x“ +9)
OR
(b)  Ewvaluate:
3
.[ (Ix—1|+|x—2|+|x—3]) dx
1
29. Find the particular solution of the differential equation given by
x2 d_y — XYy = x2 cos? (l), given that whenx =1, y = E.
dx 2x 2
30. Solve the following linear programming problem graphically :
Maximise z = 500x + 300y,
subject to constraints
X+ 2y <12
2Xx +y <12
4x + dy = 20
x=>20,y=>0
3. E and F are two independent events such that P(E) = 06 and
P(EUF)=06. Find P(F) and P(E U F).
65/1/1-11 Page 15 of 23 P.T.O.

e
gcollegedunlaa
India’s largest Student Review Platform

-



Wis Y

39 @UE H FH-IRIT (LA) IR & J97 &, 578 Jcd& & 5 376 & /

1 -2 0
32. (&) AR A=(2 —1 —1| 3, a A"l 39 hIST 3T 38 gIm 4, =
0 -2 1

iR /™ 1 g IS

x—-—2y=10,2x-y—-z=8,-2y+z="7

YT
—1 a 2 C 1 -1 1

(@) afe A=| 1 2 x|duA1l= -8 7 —5|%,
3 1 1 by 3

al (a +x)— (b + y) %l HH AT shI9T |

33. (%) T I VT :

TU
J‘4 sin X + €oS X

o0 9+16sin 2x

dx

AT
(@) HME A hilT

j 2 gin 2x tan™ (sin x) dx
0

2

2
34. GuThaH a9 s YA 9, qreed )f_ﬁ + YI = 1% 39 &F oI, I AT x = — 2
I x = 2 &9 8, FTHBA A HiAT |

35. 3fE L@ ? . y; = Zjﬁ%gp(x,y,z)cm gfdfses P/ (1,0, 7) &, a1 fog

P < THemes 31d <hifsu |

65/1/1-11 Page 16 of 23

o
gcollegedumaa
India’s largest Student Review Platform

-



SECTION D

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

1 -2 0
32. (a) If A={2 -1 -1/, find Al and use it to solve the following
0 -2 1
system of equations :
x—-—2y=10,2x—-y—-z=8,—-2y+z =7
OR
-1 a 2 1 -1 1
(b) IfA=| 1 2 x|andAl=|-8 7 -5],
3 1 1 by 3
find the value of (a + x) — (b + vy).
33. (a) Evaluate:
L
J‘4 SlIlX+f3()SX dx
0 9+ 16 s1n 2x
OR
(b)  Evaluate :
L
j % sin 2x tan™! (sin x) dx
0
X2 y2
34. Using integration, find the area of the ellipse 16 + i 1, included
between the lines x = — 2 and x = 2.
: : : . X y —1 Z— 2 .
35. The image of point P(x, y, z) with respect to line T B = 3 1S
P’ (1, 0, 7). Find the coordinates of point P.
65/1/1-11 Page 17 of 23 P.T.0.
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3G @GS § 3 YHIUT T JTETRT G597 &, [958 Jcdab & 4 3 & |/

ThIUT HETAA - 1

36. ¢feh ot 3 e | Tafye Tel W 37at g 3eared f$ea™ (OSVD) JurTet!
TG hl 2 | I hH 300 HieX 1 g ¥ oS Tid ¥ = Tt d18d hl Bl o

Hohd 2 3T e} § ff 19 T Tohd 2 |
TSR Tie fedmm
3ad Tfie fedamm TeR A 6 R g w
ofis (I1) = = TeR Eonrm S S e i
Az A o B TR B-TE A 9 saf § ufEd # ome ®
N “ @

" 4
(KMY - 577 | 5 [KMY - 577

_)’ (ST g4Td)
mma&qﬁa%@aﬁ
avﬁ%mﬁaﬁﬁ

-:‘-" " Eﬁrf@%wqgmél

(o -

Teh @Y T 5 Hiet shi 3918 T UhH HAU TATUd Toha1 71 8 | I8 20 Hiet / The
<l Td | @H | g ST 181 Ueh I sl 9d1 @1GT 8 | @H o 916 8 x HX gt W
fopd] Wt foIg W, SR C | TIIE AL Sl IJAIT 10T 0 7 |

39Yh AT b IMMYR 9, 01 Jea1 s I qINT

1) @Y R YT fopu M0 FHL shl FH<1E 3 xF T4 H 0 Hl AH I | 1

(ii) de 3TTd <hITSIT | 1
dx
(iii) (%) & HR @H ¥ 50 HIEL ¢ B, A 39 U1 W GHY 6 HUE IeH
I § YREadd hl e 19 hifelw 2
AT

(i) (@) I @H & Uig ¥ 50 HIX 6l gl W gHd HR & G9I & HUE
3T DIV H T hl & —i‘%‘ﬂ?f«ms% dl R hi TId 14
SHITTT | 2
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SECTION E

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

Case Study -1

36. 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
¥ N\ (@ ) waves to precisely measure the
D [ KMY 577] speed of vehicles (the Doppler
kY -5 (e sUN & effect)

g, Radio waves emitted
4 bythe RADAR bounce

| — object was detected

A camera i1s 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

. 4 " back to confirm an

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
(1) (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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ThIUT YA - 2

37. T % WY % AER, SAdrg UNEd &

o1 g Xk TafveE &l § 9

fa9eqiy dgal 8 | 91 f9efiy 38M sl Hivehal ST ¢l 8 3T 3 IsH H <

Ll B |

a1 <fifSu for ek gars Se gHE UTRiesar & @y a1 faeny, geam faeny @
gooh (A& W1 YD AT 3 | b Farar, TR faeqiw, aem faaiy iR
gooh (98T o HRU TS TS o TTded W L H Yga hl TRkl HAT: 55%,

37% 3 17% & |

39 G o YR T, f7 771 & I e

(i) TS T o Tded W X ¥ g hl WTfehdT Td <hIforT | 2

(i) I BT TS AU TaeT W R W UgIAT 8, A1 WfHehar Wrd <hifore foh

UEl Hegy foafiy o hrur g3 7 |
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Case Study - 2

37. 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.

T

i)

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 1t was due to moderate turbulence. 2
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ThIUT HEIYA - 3

38. I ®o f: X > Y 39 YR YRHTHA & foh f(x) = y Tchehl YT 3T=aICeh 7,
dl 89 Ueh AfGdT B g: Y —» X 39 TR URYTNG L Fehd & 1 g(y) = X,
TaTx e XAy =fx),y € Y2 | ®cAd g hl BaAd £l TidAH hal a1 2 |
sine B&H 1 ITd R 3R %eH sine : R — R T @l Tehehl g AR 9 &l AT<SGh
g | = 3Tpld # sine ®aH o1 3TToi@ Q@R 71 7 |

1

9

O TNT sine BoH TH=T A ¥ [- 1, 1] 39 Yo IRUTYT 2 b sine B
gfdetd 1 31fCded 3, I sin! x: [ 1, 1] > A R IRHTia 2 |

oS

3TAh &1 o SMER T, T J941 & IR I -

(i) I A &I UH MG & AAEl 3= FAdqA 7, dl UH Teh A

3318 GIT | 1
(ii) &g sin™1 (x) T [~ 1, 1] ¥ STk T&I A IMET H GRATYG FRIT =1 2,
i sin™1 £— %} — sin~1 (1) T HMH 1A HIT | 1
i) (F) [=1,1] ¥ &I HF AT dh o T sin~! x I TG FATST | 2
3T
(i) (@) f(x)=2sin~! (1 —x) o1 I 3T INEL F1d hITaT | 2
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38.

Case Study -3

If a function 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 = 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.

)
* TN E LT %
2 :
b. iy ;2 g ' X
T NG B (N S NG
10 2 9
A 4
YF
y = Sln 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 :
(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. .
OR
(iii) (b) Find the domain and range of fix) = 2 sin~! (1 — x). 2
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