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T (3397
HETfeTied 1391 &1 aga @rae] @ 9l 7R 371 G&d] & 9T Iy :
(i) 39 597-97 4 38 F97 & | @HT FvT SHHaTH & |
(i) I8 Y97-97 Ui @USI 4 [991f5id 86— &, @&, T, 409 & |
(iii) @UE & H o7 G&I1 1 & 18 T% FIaswcdid adl Jo7 &7 19 TF 20 STHHIT
g q%b STENRT 1 31 & I & |
(iv) TWUE @ T J97 G&I121 T 25 T 37ld TG-FHIT (VSA) THR & 2 37 & Fo7 & |
(v) TUE T H ¥ G&IT 26 T 31 T TG-IFIT (SA) FHR F 3 3] & o7 3 |
(vi) &UE g T J97 G132 G 35 0% 9-37F (LA) FPR &5 3761 & Fo7 & |
(vii) TS T H J97 G&IT 36 T 38 YHT 37eTFT ENRT 4 37H1 & J57 & |

(viii) Y97-99 # GHT faeheq 757 197 791 & | JEf, @08 @ 3 2 Y991 H, GUS T & 3 FoI
4, @vs g %2 39 4 797 GUS & & 2 ¥l 7 FaRk® lahcy F1 JEae 1791 T

g1/
(ix)  @HoPpad & IYINT aictd & |

@usg <

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

1. T %ad f: R, — R (& R, 9+ft RO arafesh G@&1eii &1 9= 7)
f(x) = 4x + 3 G URWING &, a1 I8 Be :

(A) Uchehl § T~ 3TT=BICH gl &
(B) 3AT=oTesh B W] Uehoh! &l &
(C)  Wheh! qoT ATeDTEH AT 8

(D) 9 T THehl 3R A & =BG 3

2. I Teh AR % 36 AT &, Al $Hh! HWA hITeAl hl & & :
(A) 13 B) 3

) 5 D) 9
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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)

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 function f : R, — R (where R, is the set of all non-negative real

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

(B)  onto but not one-one

(C)  both one-one and onto

(D) neither one-one nor onto

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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x2+3 x=#0 o
3 szx):{ B %20 i o, e et 8 e R 7

(A) f(x)Fdd 3R rahag &, Ot x ¢ RSP foIT

(B) fx)¥dd g, @fix e RS foU

(C) flx)Fad 3R rghe1g &, @ x € R— {0} forw
(D) fix) 3 fogati W HEad 2

4. UM f(x) =AU [a, b] § T Had B 8 3 =0 (a, b) § FTha-1T 8 |
q I8 B f(x) AU (a, b) H X admm gmm, afe
(A) f'x)<0,8f x e (a, b)) foT
B) f'(x)>0,8fx e (a,b)® foT
C) f'x) =08 xec(a, b fou
D) fx)>0,af x e (a, b)s T

5. zr&f”’ 2}{6 2}%,@[%+%me—am:

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

b
6. J‘ f(x) dx SR B :

a

b ~b
(A) f(a—x) dx (B) f(a+b-x) dx
Ja Ja
b ~b
©) f(x—(a+b)dx (D) f((a-—x) +(b—-x))dx
Ja Ya

7. Hldliﬁl-llﬂch‘élﬁ{?ﬁQWQ%WWWGEHW%%SinG:g%I?ﬁ

AL DR
3 3
(A) ig (B) iZ
4 4
(®) ig (D) J_rg

65/1/1-11 Page 4 of 23




NN\

3. Which of the following statements is true for the function
f(x) x2 + 3, x#0,
1 , x=0

(A) f(x)is continuous and differentiable V x € R

(B) f(x)is continuous Vx € R

(C) f(x) is continuous and differentiable V x € R - {0}
(D) f(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 f(x) is strictly increasing in (a, b) if

A) f'x)<0,Vxel(a,b)
(B) f'x)>0,vxel(a,b)
(C) f'x)=0,vxe(a,b)
(D) f(x)>0,vxe(a,b)
5. If {X :_; Y XZy} = E’ ﬂ , then the value of [% + %J 1S :

A 7 (B) 6
(C) 8 (D) 18

b
6. I f(x) dx is equal to :

a

b ~b
(A) f(a—x)dx (B) f(a+b-—x) dx
Ya Ya
~b sb
(C) f(x—(a+b) dx (D) f((a—x)+(b-x)) dx
Ja Ya
A A 3
7. Let 6 be the angle between two unit vectors a and b such that sin 6 = =

A N
Then, a . b is equal to :

(A)

I+

(B)

I+

[+
Ul Ol w
Wk |w

C) (D)

I+
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8.

10.

11.

12.

13.

eﬂawwﬂwa—xz)j—y +xy=ax, —1<x< 1, Sl AT T 7 :
X

1 1
(A) (B)
x2 -1 x? -1
© G p—
1-x 1-x2

Fie forell Uh W@ & fdp-hEEd 3k, V3k, V3k &, Ak HIAM 2 :

A =1 B) ++/3
1

(C) =3 (D) J_rg

Teh IRgeh MUTHA Seaiehi] GuEaT Hefd gidl 3
(A)  AFET o B) g b T
(©) Tearda wea @ (D) <RITA6 B o

Ife P(A|B) = P(A’|B) ®, 1 T & & hiH-91 e @&t B 2

(A) P(A) = P(A") (B) P(A)=2P(B)
(©) PANB)= % P(B) (D) P(ANB)=2P®B)
x+1 x—1
. i IO 2
Xx“+x+1 x“—-x+1
(A)  2x3 B) 2
@© 0 (D) 2x3-2

X%‘v’lﬁ&?, sin (x2) T 3Adhelal, x = Jn R

A 1 B) -1
C) -2+rn D) 2+r
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8. The integrating factor of the differential equation (1 — x2) ? + Xy = ax,
X
-1<x<1,is:
1 1
A — (B)
x“ -1 <2 _1
1 1
(©) 5 (D)
1-x 1-x?

9. If the direction cosines of a line are 3k, V3 k, v3k, then the value of k

1S :
A +1 (B) ++/3
©) +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)=2P(B)
(C) PANB)= é P(B) (D) P(ANB)=2P(®B)
x+1 x—1
12. @il sl is equal to :
A 2x3 B) 2
© 0 (D) 2x3-2

13. The derivative of sin (x2) w.r.t. x, at x = /= is:
A 1 B -1
© -2+rn D) 2+n
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14. 3Adhd GHIHRT [1+(d—yj } - Y & 3 3k = AT B

15.

16.

17.

18.

dx dx?
A 1,2 (B) 2,3
© 21 (D) 2,6
iew, fomert ifam fag A (2, - 3, 5) d«1 TRiWH fig B (3,-4,7) 8, @
A i-]+2k B) 1+ ] +2k
© —1i-7-2k D) —1i+; -2k
y-318 | g P(a, b, ¢) T g1 2 :
A b (B) b2
C) a?+c? (D) a2 +c?

Ul XZO,yZO,X+y24ﬁﬁﬂ%W%ﬂ%@:ﬁ'ﬂﬁl§3ﬁﬁ'&i@T
3

A 0 B) 1

< 2 (D) 3

Ife g T HIfE ITet AR T AR A 3K B ot (A + B)2 = A2 + B2 B,
al

(A) AB=0O (B) AB=-BA
(C) BA=O (D) AB=BA

¥¥7 G&IT 19 37K 20 37497 Uq a@b ERT 97 & | § H97 1€ 70 & fo7d v #l
SHTUHYT (A) TIT G F! T% (R) GRT 371 1337 777 & | 37 41 & dg IR 14 157
77 @il (A), (B), (C) 3R (D) H & Fa G117 |

(A) IIHA (A) 3R T (R) AT F&l & AR Toh (R), AR (A) hl T
ST LT 2 |

(B) IAWHA (A) 3R Tk (R) QHI T&l 8, T o (R), IR (A) I Fal
ST 7gT HLdl & |

(C) AfYHY (A) T 7, g @%b (R) TeId 7 |

(D) 3T (A) Teld B, g o (R) T&1 2 |
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dy 2]’ d2
14. The order and degree of the differential equation 1+(—j = d—};
X

respectively are :

A 1,2 B 2,3
< 2,1 (D) 2,6
15. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is :
A A AN A A AN
A 1-j+2k B) 1 +j+2k
A N N A N N
C) -i-j-2k D) —-1i+j -2k
16. The distance of point P(a, b, ¢) from y-axis is :
A b (B) b2
©) aZ+c? (D) a2+ c2

17. 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

18. If A and B are two non-zero square matrices of same order such that
(A + B)2 = A2 + B2, then :
(A) AB=0O (B) AB=-BA
(C) BA=O (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) is false.
(D) Assertion (A) is false, but Reason (R) is true.

65/1/1-11 Page 9 of 23 P.T.O.




19. 3FIT (A) :
T (R) :

20. 3YFHIT(A) :
7% (R) :

1 cos 0 1

IME A=|—cos® 1  cos0, @I 0 € [0, 2n] & ToTu,
-1 —cos 0 1

|A| €2,4].

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

mﬁaﬁ@wwﬁﬂﬁng,yﬁ'{z@&ﬁ%m
& B w3 |

foreft W@ g x, y 3T z 318N hl gATcH feRmishi & A1y sy
oc,B?:ﬁ'{y%Waqﬁtl'{ coszoc+cosz[3+coszy=1%l

Qs @

37 U 4 37fq TY-3F0T (VSA) IR & J97 8, 578 595 & 2 3% 3 |

21. (%) W= HIGC 6 R wH fix) = x2 |x|, 6§ x = 0 T FecherT 8 o
Tl |

(@) Ry randx %, 7 fog A s Vx Ly

AT

4y

22. 3T foh Bl f(x) = 4x3 — 18x2 + 27x — 7 I I=AdH IT a9 A4 T8 2 |

23. (%) Td I :

J‘X1/1+2X dx

AT

(@) WM A i
2

65/1/1-11
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sin v/x
Jx

dx
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19. Assertion (A) :
Reason (R) :
20. Assertion (A) :

Reason (R) :

1 cos 0 1
—cos 0 1 cos 0 |, where 0 € [0, 2],

-1

For matrix A =

—cos 0 1
A €12,4].
cos0el[-1,1],V 0 € [0, 2m].

A line in space cannot be drawn perpendicular to x, y and

z axes simultaneously.

For any line making angles, o, B, y with the positive

of x, y

o+ cos? P +cosZy=1
y=1.

directions and z respectively,

2

axes
COS

SECTION B

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

21. (a)

or not.

(b)  Ify= tan+/x , prove that vx ? =
X

22.

nor minima.

23. (a) Find :

Check whether the function f(x) = x2 |x| is differentiable at x = 0

OR
1+y4
4y .

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

-‘-X1/1+2X dx

(b)

65/1/1-11

OR

Evaluate :

2

.[04

sin v/x
Jx

dx

Page 11 of 23
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24, AR A YW WRW & W b W IUEK F B (2 + b) L a 3N
2a +b)L b, A agFRTRE | B | =2 |2 |.

. . —> A
25. & T SR §, ABCD U WHIR =S 3 | A AB = 2i — 4] + 5k @
—> A . —> .
DB = 3i — 6] +2k & @ AD @ $ifm oik 3% W & TR =g
ABCD &1 &%a JTd i |

A B

Qug 1

39 GUE § TY-FTHIT (SA) FHR & F97 &, 1978 Jcd% & 3 3% 3 |

26. (F) TOEIT A=(1,2,3,45 T T &9 R=(xy) : |x2-y2| <8 g
Ry B | e shife fob w1 I8 999 R Tqed, 9abd iR M
g |

AT

(@) % f:R > R, fix) = ax + b g0 39 TR qiedig 2 fo6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Td:, ST hIGTT foh FAT BT f(x) Tehehl
3N STeBeh g I T3l |
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- - - - -
24, If a and b are two non-zero vectors such that (a + b) L a and

> o5 > - —
(2a + b)L b,thenprovethat | b |=+2 |a |.

%
25. 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

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} is defined as
R ={(x,y): |x% - y2| < 8}. Check whether the relation R is reflexive,

symmetric and transitive.

OR

(b) A function fis defined from R — R as f(x) = ax + b, such that (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.T.O.




NN\

27. (F) AR  J1-x2 +1-y2 —ax-y) ¥, @ fag Hfm Fs

2

dy _ [1-y

dx 1-x2

AT

(@) IR y=(tanx*2, @ j_z 7 Hifa |

28. (%) Tq HiNT :

I x” dx

(x2 +4)(x2 +9)
HAYAT

(@) WM 3 HIfT :

3
j (Ix-1]+|x-2|+|x—-3]) dx
1

29. eﬂawwﬂw;;z% — Xy = x2 cos? (2—3;) o1 fafsrse g1 Sma shiforg, foam

g 2 fR y=g,ﬂ'ﬁix=1.

30. T s T auEn &l e oty g g il ¢
1 =atyl & oTa@ia
X+ 2y <12
2x +y <12
4x + 5y > 20
x>20,y=>20

z = 500x + 300y &1 AfhaHienur HifT |
31. E 3N F e Wdd g4l UE & ek e P(E) = 06 AT P(EUF) = 06 & |

P(F) 3R P(E U F) Fma shifsw |
65/1/1-11 Page 14 of 23
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27. (a) If\/l—X2 + \/1—y2 =a(x—y),provethat? = 1—y
X — X

OR

(b) Ify=(tan x)%, then find 3_37 .
X

28. (a) Find :

2
I (x2 +4))((x2 +9) o
OR
(b) Evaluate :
LS (Ix-1]+|x-2|+|x-3]) dx

29. Find the particular solution of the differential equation given by

2dy T

x2 —2 —xy = x2 cos? (l), given that whenx =1,y = —.
dx 2x

2

30. Solve the following linear programming problem graphically :
Maximise z = 500x + 300y,
subject to constraints
X + 2y <12
2x +y <12
4x + 5y > 20
x>20,y=>20

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

65/1/1-11 Page 15 of 23 P.T.O.
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39 GUE 7 HHF-IRIT (LA) YR & J97 &, 978 Jcd% & 5 3% & |

1 -2 0
32. (%) dC A=|2 -1 —1|3%, a Al F@ HIGC AR 3°e F@ &, =
0 -2 1
Trfieptor e &1 g I
x—-2y=10,2x-y—-z=8,-2y+z="7
TIan
~1 a 2 1 -1 1
(@) I A=| 1 2 x|dqAMMA1l=|-8 7 —5|%,
3 1 1 b y 3

@l (a +x)— (b + y) T I G hIFST |

33. (%) TM @ HIT

I
J‘4 sin X + cos X

o 9+16sin2x

dx

AUAT
(@) ¥ Fa HifT

_[2 sin 2x tan™} (sin x) dx
0

34, e o % i, A S L 1% 3 a , i - - 2
I x =2 o9 8, ¥ThA 1 HIWT |

35. it X =Y 2 - 222 fag sy, o) AR PO(L0,7T) % @ fig

P % fcwres 3d shifsq |
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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 A1 and use it to solve the following
0O -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).

33. (a) Evaluate :

T
J‘4 sin X + cos X

o 9+16sin2x

OR

(b) Evaluate :

T

_[2 sin 2x tan 1 (sin x) dx

0
X2 y2
34. Using integration, find the area of the ellipse 16 + T - 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 I1-9 -3 is

P’ (1, 0, 7). Find the coordinates of point P.
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39 GG § 3 JHU 77T TERT I97 &, 574 Jedeh & 4 37 & |

Th{0T HAETAA - 1

36. <¢ftheh i o I& # Taf¥e Tl W AR Tig Ieae f$¢aM (OSVD) Jurtedt
TTUd <l 8 | 3 HA 300 WieX hl gl ¥ o i § e ATl g ol Bl o

Hohd @ 3T 3R T ot w10 o Uehd 7 |
TSR T feewmM
ga wite fedamm M TSR Al i a1 i w9
S . & T 3 fore i) e il

H

mfa< A *ﬁi@B 9 B - €93 A Fgfa 4 dfEdd ® A @

=K§'\F =§ ™) J (STeerR 94TE)
, mgmwﬁfa%%ﬁ

v qu % 9" el ¥
7 wm%%aﬁéa@
[ wmfemmgen?

(o 'c’%

Teh @H T 5 HieX <hl 39S W Teh HAY TATYG fohdT TRIT 8 | I8 20 Hic / Tehs
1 TTfd & @YW W g ST @] Tk R H Gd] AT 2 | @H W UG ¥ x WX gt W
fepeft 9t foig W, T C ¥ TS AL 1 I HIT 0 7 |

I G H YR W, Fr wedi & 3w G
(i) @Y W EATMUT FRT T M h1 HaATs AR x o &I H 0 il =k HIT | 1

(ii) %WWI 1
(i) (%) @ HR @H ¥ 50 W g &, 1 39 & W THY % A& IAIT
SHiv § qiedd i g F1d hifg | 2
Jrran

(i) (@) zrﬁq'@ﬁé;qmﬁwnﬁaﬁaﬁmagﬁwﬁswésaﬁa
3T R0 | giEdd 6l o —i‘%ﬂ?{/ﬁ%% @l R <kl TIfd ST
%IF&Ql 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 M
Speed Distance RADAR RADAR measures the change in
peed = =~ the frequency of returned radio

Il

o=, Radio waves emitted
by the RADAR bounce
“ back to confirm an

[] POINT A . POINT B Time B — Time A '
=/\\ y \ ® J waves to precisely measure the
g > speed of vehicles (the Doppler
e 571 (e kMY - 577 — eftect)
/7 object was detected

i L=

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 0.

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
(ii)) Find @ 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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ThIOT HEFIA - 2

37. T % WY % AR, TAaTg UG o HROT R W ffa e # a1y
faeny sear 8 | 9y fasny IsM I gvha ST a1 @ TR SRR IgH H <
HT B |

A <fifse for we garg e g gTfiesar & e nR faeny, weem faeiy o
Fooh Iy 1 WS Al 3 | 39 Famar, TR faany, gem faany o

Booh I8 o R BAT3 JES o Tded T ol H Y= ol TRl SHl: 55%,
37% 3 17% 2 |

30 GEAT o AER W, eyt & 3 v

(i)  BATS B % Taed W o H Yga ohl JTRRRAT J1d hIFT |

(i) AR BATS B 31U Tded W T § Ugadl 8, A TRyehdl F1d Hig o6
U ned faey o HR g 2 |
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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.

—
%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. 2

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

that it was due to moderate turbulence. 2
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Th0T AEFAT - 3

38. IR HeH f:X > Y U IR URWINA B fF fix) = y Teheh! a2 A= I,
dqt B9 Uk A Bed g Y —» X 39 IR ufeiyg o dhd B T g(y) = x,
& x e XAy = f(x), y € Y& | B g ol e a1 TiTeAd el STl 3 |

sine BT &1 Iid R 3R HH sine : R — R T a1 Tehehl 8 3T T & 3T=s5ch

g | 71 S1pd ¥ sine e w1 3TTe@ fo@mn w7 |

M ST sine B TH=T A | [— 1, 1] 39 YR IRATNG & 6 sine B &
gfae® 1 @'@Iﬂ%,ﬁsin_lx:[—l, 1] - A R 9ffyg 2 |

ST AT o IMUR R, e vt & I Gfe

(i) 9t A &I AF I % AAET 37 A &8, dl TH Th a0 hl

3G T, |

(ii) AR sin~! (x) BT [- 1, 1] ¥ T T&I TF @1 | qiwrvad fomm = &,
@ sin~! [— %j —sin~1 (1) &1 AH El'l_d?ﬁﬁm |
(i) (%) [-1,1] ¥ &I UH I G & 0T sin~! x HT TG ST |
Jrra
(i) (@) fix)=2sin™!(1-x) 1 I R IR F1d HfFT |
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Case Study - 3

38. Ifa 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 = 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.

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

the value of sin~! (— %j —sin~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 flx) = 2 sin™! (1 — x).
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
MATHEMATICS PAPER CODE - 65/1/1

General Instructions: -

1

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/Website 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( V) wherever answer is correct. For wrong answer CROSS ‘X be
marked. Evaluators will not put right (vV)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
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”.
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10

In 021-038, if a student has attempted an extra question, answer of the guestion 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:-

e 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.

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: 65/1/1)

Section A

Q.No.

EXPECTED OUTCOMES/VALUE POINTS

Marks

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.

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

numbers) defined by fix) = 4x + 3 is:
(A) one-one but not onto

(B)  onto but not one-one

(C)  both one-one and onto

(D)  neither one-one nor onto

Sol.

(A) one-one but not onto

If a matrix has 36 elements, the number of possible orders it can have,
is :

A 13 (B) 3
€€ 5 D 9

Sol.

(D)9

Which of the following statements is true for the function

2
fix) = X~ +3, x;t(].?
1 x=0

(A) flx)is continuous and differentiable Vx € R

(B) flx)iscontinuousvx e R

(C) flx)is continuous and differentiable v x € R - {0}
(D)  fix)is discontinuous at infinitely many points

Sol.

(C) f(x) is continuous and differentiable V x € R — {0}

65/1/1
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4. 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) f'x)<0,vxel(a,b)
B) f'x)>0,Vxel(a,b)
(C) f'x)=0,vxe(a,b)
(D) f(x)>0,Vxe(a,b)

Sol. (B)f'(x)>0,vx€(ab) 1
5.
X + 2 6 2
If Y = , then the value of 24 + 24 is
5 xy 5 8 X y
A 7 B) 6
(C) 8 (D) 18
Sol. (D) 18 1
6. b
J‘ f(x) dx is equal to :
a
b b
(A) J- fla—x)dx B) J fla+b-x) dx
b b
(© I f(x—(a+h))dx (D) J. f(la-x +(b-x)dx
Sol. B) [} f(a+b-x)dx 1
N
7. Let 0 be the angle between two unit vectors a and b such that sin 6 = g
A A
Then, a . b isequal to :
3 3
(A = = B =+ "
c =+ 4 D) =+ 4
5 3
Sol. © + g 1
8. The integrating factor of the differential equation (1 — x2) :_y + Xy = ax,
X
—l<x<1,is:
1 1
(A) (B)
xZ -1 x?-1
(O— T —
1-x 1-x2
1
Sol. (D) — 1
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9. If the direction cosines of a line are /3 k, J3 k, J3 k, then the value of k

is:

A =+1 (B) ++3

C +3 D) + %
Sol. (D) + % 1
10. A linear programming problem deals with the optimization of a/an :

(A) logarithmic function (B) linear function

(C)  quadratic function (D) exponential function
Sol. (B) linear function 1
1L If P(A | B) = P(A’| B), then which of the following statements is true ?

(A)  PA)=PA) (B) PA) =2 P(B)

© PANB)= % P(B) (D) P(ANB)=2P(B)
Sol. (C)P(ANB) =§ P (B) 1
12.

x+1 x—1 ) 1t
1s equal to :
2 +x+1 x2—x+1

A 23 (B) 2

< o (D) 2x3-2
Sol. (B) 2 1
13. . . . .

The derivative of sin (x2) w.r.t. x, at x = Jr s

A 1 B -1

(C) -24= D) 2=
Sol. © -2vm 1
14. d 273 d 2

. . . v _ y

The order and degree of the differential equation {1+ [&J } e

respectively are :

A 1,2 B) 2,3

c 2,1 (D) 2,6
Sol. © 2,1 1
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15. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is:
A A A A N A
A i-]+2k B) i+]j+2k
A A A N .3 I
C -i-j-2k D) -1i+j-2k
Sol. D) -i+j-2k
16. The distance of point P(a, b, ¢) from y-axis is :
(A) b (B) b2
(C) a® + c? (D) a2+ c?
Sol. ©VaZ+ &
17. The number of corner points of the feasible region determined by
constraints x>0,y>0,x+y=>41is:
A 0 B) 1
€ 2 (D) 3
Sol. © 2
18.
If A and B are two non-zero square matrices of same order such that
(A +B)=A2+ B2 then :
(A) AB=0O (B) AB=-BA
(C) BA=0O (D) AB=BA
Sol. (B)AB= — BA
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions
carrving 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 the Reason (R) is the
correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
19. 1 cos 0 1
Assertion (A) : For matrix A= | —cos 0 1 cos 0 |, where 0 € [0, 27,
-1 —cos B 1
|A] el2, 4]
Reason (R): cosBel[-1,1],V 06 € [0, 2n].
Sol. (A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A).
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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, y with the positive
directions of x, y and z axes respectively,
cos? o + cos2 B + cosZy=1.

Sol.

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the correct explanation of Assertion (A).

SECTION B

In this section there are 5 very short answer type questions of 2 marks each.

21(a).

Check whether the function f(x) = x2 |x| is differentiable at x = 0

or not.

Sol.

x,x =20
-x3,x<0

)=
RHD =1im {47 _ jimp2 =0
h-0 h h-0

LHD = 1im 2@ — jim(-h?) =0
h-0 -h h-0

“ RHD = LHD = 0, So f(x) isdifferentiable at x = 0

Nl N=m N=m N -

OR

21(b).

4
Ify = Vtan+/x , prove that x j—y = 11_}!
X y

Sol.

y=+tanVx

dy _ sec’Jx 1

dx 2/tanVx = 2Vx

\/— dy _ secZVx
dx  4/tanvVx
_ 1+ (tanVx)? _ 1+ y*
4/tanVx 4y

22.

Show that the function fix) = 4x3 — 18x2 + 27x — 7 has neither maxima

nor minima.

Sol.

f' (x) = 12x% — 36x + 27
=3(2x-3)2>0forallx €R
-~ fis increasingonR.

Hence f(x) does not have maxima or minima.

Nim Ni= NR N=
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23@- | Fing -
J x,,’l—?x dx
Sol. 1+2x=t? 1
2dx=2tdt 2
1 18 &
J@ = ar=1 [0~ +c 1
(1+2 )% (1+2 )% 1
+2x +2x
=~ e TC 2
OR
23(b). Evaluate -
2
T sinx dx
i} X
Sol.
112 . \/— 1
— sinvx
Jo* & dx PutVx =t = dx =2tdt 3
2 [Zsintdt =2 [—cost]g 1
1
=2 2
24. — — — — —
If a and b are two nom-zero vectors such that (a + b) L a and
— — — — —
(2a + b)L b.thenprovethat | b | =2 |a |-
Sol. @+ D).G=0 = [G2+ b.G = 0 -wmememmmmmeen @ 1
2
@2d+ B5).5=0 = 2@b +[b] =0 ermereeeeer @ L
S— 2
2 (-|d|®) + |b| =0 {Using (1) and (2)} 1
B|'=2[@ = [b| = v2/al 2
1
2
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- A A A
25. In the given figure, ABCD is a parallelogram. If AB = 2i —4j +5k and
d A A A —>
DB = 3i - 6j +2k, then find AD and hence find the area of
parallelogram ABCD.
A B
D C
Sol. AD + DB = AB
AD=(27-47+5k) —31-6j+2k)
= -1+2]+3k 1
_ 2
— | T k
AD x AB= |—1 2 3|=227+11]
2 -4 5 1
Area=|AD x AB|= |227 +117]
= V605 or11+5 1
2
SECTION C
In this section there are 6 short answer type questions of 3 marks each.
26(a). A relation R on set A = {1, 2, 3, 4, 5] is defined as
R ={(x,y): |%* —¥?| < 8). Check whether the relation R is reflexive,
symmetric and transitive.
Sol. (a) Reflexive:
v |x?— x*|<8Vx €4 = (x,x) ER - Risreflexive. 1
(b) Symmetric: 2
Let (x,y) € R for some x,y € A
L |x?— y?| <8 = |yP— x?|<8 = (y,x) ER
1
Hence R is symmetric.
(c) Transitive:
(1,2),(2,3) € Ras |12 — 22| < 8,22 — 32| < 8 respectively
But|12— 3%| «8 = (1,3) ¢ R
Hence R is not transitive. 1 2
OR
26(b).
A function fi1s defined from E -+ R asfix)=ax + b, such that fil) =1
and f(2) = 3. Find function f(x). Hence, check whether function fix) is
one-one and onto or not.
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Sol. f(x) =ax+Db
Solvinga+b=1and 2a+b=3togeta=2,b=-1 1
fx)=2x-1
Letf (x,) = f (x,) for some x;,x, €ER
2x,—1=2x,—-1=x; = x;
Hence f is one - one. 1
Lety =2x-1,y € R (Codomain)
:x=%1 € R (domain)
Also, f(x) =f (%1 =y
-~ fis onto.
1
27(a).
dv
If 1"1—32 + Jl—yz = a (X —v), prove that d—" =
X
Sol. Vi—x2 + J1-y*=a(x-y)
Putx =sin 6,y =sin¢ 1
2
=>cosO+cosp=a(sinf-sing)
6+¢ 6-9y — in (=2 6+ ¢
:Zcos(T)cos(T)—Zasm(2)cos(2) 1
= cot (%) =a 2
=>0-—¢=2cotla
=sin"lx— sin"ly=2cot™la 1
= Vi-x2  J1-y? dx 0
1
dy _ /ﬂ
= dx N\ 1-x2 1
2
OR
27(b). dy
If v = (ftan xF*, then find —- .
dx
Sol. y = (tanx)*
log y = xlog (tan x) 1
2
d 2
id—z=x(%) + log(tanx) 2
d x x sec?x
d—i = (tanx) [(W) + log(tan x)] %
28(a). Find -
J oo
l.’_xz +4 {x2 +99
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Sol. _ x?
Letl=[ TG dx .
Putx®> =t 2
t A B -4 9
+HT+9) PrriLiie :"A_?’ B=;
1
-4 1 9 1 s
=T madxtfmadx 3
= Ztan1(*) + 2 tan-1 (2 1
= 5tam (2)+ 5t::m (3)+C
OR
28(b).
®) Ewvaluate -
3
j (x—1|+|x—2|+|x—3]) dx
1
Sol. Fx =1+ [x = 2] + |x - 3)dx
1
_ (3 2 3 3 1=
=[[(x-Ddx+ [[ —(x—2)dx+ [;(x-2)dx~ [ (x—3)dx 2
3 2 3
=[[2dx+ [[2-x)dx+ [;(x—2)dx
O [ I e b
_[Zx]1+ [ -2 ]1+[ 2 ]z
1, 1 1
_4+E+ E_ 5 12
29. Find the particular solution of the differential equation given by
d T m
x2 &Y _yy=xZeos? | 2 |, given that when x=1,y= —.
dx \2x ) :
Sol. dy_y 207 1
W + cos (Zx) 3
— dy _ v
Puty—vxsothatdx—v+xdx 1
2
:v+x%=v+ cosz(g)
= [ sec? (E) dv = f% dx 1
2
:2tan(§)=log|x|+c 1
Y\ —
:2tan(;)—log|x|+€
2tan%=log1+C=>C=2 :Ztan(zy—x)ztog|x|+z 1
2
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30. sobve the following linear programming problem graphieally :
Masamise z = 500x + 300y,
suhject to constraints
X+ 2y=12
Z+y=12
dx + 5y = 20
x=0,v=0
Sol. Max z = 500x + 300y
Correct
Graph -
A
2
Corner Point Z
A (0,4) 1200 Correct
B (0,6) 1800 Table -
C(44) 3200 1
D (6,0) 3000
E (5,0) 2500
1
Maxz=3200atx=4,y=4 2
31. E and F are tvwo independent events such that P E) = 06 and
P(E UF)=06.Find P(F) and P(E U F).
Sol. P(E)=0.6= P(E)=04 1
2
P (E UF) = P(E) + P(F) - P(ENF) 1
2
= 0.6 = 0.4 +P(F) -0.4 P(F) = P(F) =3 L
P(EUF)=1-P(ENF) 1
2
=1-04x =2 1
3 15 —
2
SECTION D
In this section there are 4 long answer type questions of 5 marks each.
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32(a).

1 -2 0]

If A=12 -1 -1}, find A7l and use it to solve the following

0 -2 1]
svstem of equations :

X—2v=102x—v—2=8,—-2Zv+z2=7

Sol.

|[A] =1+ 0 hence A~ exists.

-3 2 2
-2 11
-4 2 3

-3 2 2
Al=1-2 1 1

-4 2 3

AdjA =

1 -2 0
AX=B=>|2 -1 -1
0o -2 1

X 10
)]- [
z 7

[z s[5

=>x=0y= -52z= -3

x
X=A"'B=> [y
z

N| =

N[ =

OR

32(b).

-1 a 2] 1 -1

FA=| 1 2 x sndAl= -3 7 —5

3 1 1] b v
find the value of (a8 + %) — (b + v).

Sol.

AA =1
-1 a 211 -1 1 1 0 0
1 2 xl—s 7 —5]=[0 1 0]
3 1 1llLb y 3 0 0 1

[—1—8a+2b 1+7a+2y 5—5a] Il 0 0]

—15+ bx 13 + xy 3x—-9 010
-5+b 4+y 1 0 0 1

-5+b=0=>b=5, 5-5a=0=>a=1
44y=0=>y=—4, 3x—9=0>=>x=3
~@a+x)-b+y)=(1+3)-(5-49=3

N =

N[= = =

33(a).

Frraluate -

JII: 5N X + 0SS X
o 9+16sin2x

Sol.

T .
Letl = J‘Z sin x+cos x
0 9+16 sin 2x
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Put sin x - cos x =t, so that (cos x + sin x) dx = dt 1
sin’x + cos*x — sin2x = t*> = sin2x =1 — t* 1
= fO dt 2
= J-1 25-16e2 1
1 00 dt
- Ef—l (g)z, 2
0 11
= 110g 3% 2
T log 5-4t ]_1
1 1 1 1
=7 [logl—log(;)]= Elog9 or 5log3 1
OR
33(b).
® Evaluate :
7
2 i
sn 2x tan™" (sin X) dx
]
Sol. LetI = [Zsin2x tan~"(sin x) dx
1
Put sin x =tso thatcosxdx =dt
—2 1 -1
I=2 ttan""¢ dt .
- S (B _ 102 !
—Z[tan t(z) 2f1+tzdt]o 1%
_ t? 1 1 1, 4,1t 1
=2[(5)tante— 2 ¢+ Jtan t]o
T 1 e
=2(3-3)=3-1 1
2
34. 2 2
Using integration, find the area of the ellipse 16 + yz = 1, included
between the lines x = — 2 and x = 2.
Sol. )
v Correct
graph-1
Area =4 foz ydx 1
=4[2 )7 Va2 = % dx|
2
=2[5Vam—x7+8 sin-l(f)]o 2
1
=2[Viz+ ¥|=4v3 + ¥
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35.

The mage of point Pix, v, £) with respect to line ? = YT_I

P7(1, 0, 7). Find the coordinates of point P.

z—2
1=

3

Sol.

Let foot of the perpendicular on the given line from point Pbe M (4,24 + 1,31 + 2)
D.ratios of PP'areA—1, 24+1, 3A-5

1(A-1) +2 (24 +1) +3 (31-5) =0

=>i=1 ‘

Coordinates of M(1,3,5)

x+1 +0
o™, yT

z+7

=3,

=>x=1,y=6,z=3 = P(1,6,3)

s |
2 P 107)

SECTION E

In this section there are 3 case-study based questions of 4 marks each.

36.

The iraffic police hes installed Oher Speed Vielation Detection (O0EVD)
system &t verions lecetions in & city. These cameres can capiure =
speeding vehicle from & distance of 300 m and even function in the derk.

AT EACY G1N3D DITICTIDE EATARGINID DRTICTION
=]

SEHz
HIFT A HILFTE - 2n 523 A

=6 [ e |2

EANAE mazivmn the change in
B Sy ol atined o
=R Iy L
yymd of whxha s Dupghs
[5- H-

e, Biim wrymn sncad
A s EAAR W

7 kul o oedn
1 7 it = drmnd

A camere I5 instslled on & pole st the height of 3 m. It detects & car
trevelling sway from the pole at the speed of 20 miz. At ey point, x m
ewey from the base of the pole, the engle of elevation of the speed cemers
from the car C is 6.

On the kesk of the showve information, enswer the follmxing guestions -

{i} Express 6 in terms of height of the camers installed on the pole
gnd = 1
. .. i
}  Find —. 1
(11} =
{ifi} {a) Find the rate of chenge of engle of elevation with mezpect to
time at an instant when the car iz 30 m ewey from the pole. 2
OR
(1) (b) If the rate of change of angle of elevation with espect to tme
of anpther car at & distance of 30 m fom the bese of the pole

B 15—1 reds, then find the speed of the car. z

Sol.

(i) tan@ = ; = 6= tan! (g)

. de -5
(i) dx 5242
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0 _ do  dx _ -5 1
(itt) (a) - N w T s X ]x=50 12
1
— 100 . % >
= 2525 7T 101 rad/s 2
OR
de de dx 3 -5 dx
b= Xa> - _52+x2]x=50 p X
1_
2
1
3 - 5 & dx _ _ 2
Toi- 7z Xa a- 13m/s
Hence the speed is 15 m/s
37. According to recent research, air turbulence has incressed in verious
regions sround the world due to climate change. Turbulence msakes
flights bumpyv and often delays the flights.
Assume thsat, an sirplene 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) LetA denote the event of airplane reaching its destination late
E, = severe turbulence 1
2
E, = moderate turbulence
E3 = light turbulence
P(A) =P (E,) P(A|E,) + P(E;)P(A|E;) + P(E3)P(A|Es)
1 55 1 37 1 17
=3 %0t 5 X 1003 X 10 1
1 (109\ _ 109 1
3 (E) ~ 300 )
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- __ P(E2)P(A|E2)
i) P(E,l4) = ZEZAE
137 11
= 3170})00 2
300 1
109
38.
If a fonetion £; X — Y defined as fix) = v is one-one &nd onto, then we can
define & onique function g : Y — X such that giv) = 5, where 1 = X and
v=1fx) v = Y. Function g is celled the irnerse of function £
The domain of sine funetion & B and fonctien sine : B — B i5 neither
one-one nor onin. The follewing graph shows the sine fanction.
v
= i H T 1 T H_-'; T
il DN s i~ ® 71
i —2n n i 0= T E 2z he
~—i_~/ \4_4 ] \\—L-F// T
T
V= Enx
Lat zsine foneton be defined from set Ate [- 1, 1] such that irnerse of sine
fanction exdsts, ie., sin? % is defined from [- 1, 1] to A
On the besis of the ghove information, enswer the follwing guoestions :
{i} If A is the interval other than principal waloe kranch give &n
example of one such interval. 1
{{i) Ifsin~lix)is defined from [- 1, 1] to its principal velue branch, find
- -
the value of sin™L | -% —sin~t (1), 1
(ili} ¢} Drew the graph of sin~ % fiom |- 1, 1] to its principel valoe
brench. 2
OR
(i) (b} Find the domein end renge of fix) = 2sin~1 (1 - %L 2
. 3 . . .
Sol. ) E 7"] or any other interval corresponding to the domain [-1,1] 1
. -1 (-1 -
(ii) sin~1 (7) — sin~1(1)
=_T_r
T 6 2
_ o4 2
) 3 1
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(iii) (a) Y

]

OR
) f(x) =2 sin™1(1 — x)
-1<1-x <1
> -2<-x<0
>0<x<2
Domain = [0, 2]

i 14 -1
= < — < I
P sin"1(1 —x) 3

m<2sin!1-x) <«

Sorange =[ —m, |

Correct

graph -

N| =

N = N =

N| =
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