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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) This Question paper contains 38 questions. All questions are compulsory.
(i1) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type
questions, carrying 5 marks each.

(vit) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) 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 calculator is NOT allowed.

SECTION - A
This section comprises of 20 Multiple Choice Questions (MCQs) of 1 mark
each. 20x1=20
-1 0 O
1. IfA=|0 1 O0f,thenAlis
0 0 1
-1 0 © 1 0 0
(A) 0O -1 0 @ |0 -1 0
0 0o -1 0o 0 -1
-1 0 0 -1 0 0
©) 0O -1 0 M) |0 1 0
0 0 1 |0 0 1
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- - - >
A allb B) alb
© 1bl>]al ™ lal=15|
“lxl
3. L dx, x # 0; SO R
X
-1
@ -1 B) 0
©) 1 D) 2
4. TEUEHE A o TU y H T FHET B T & ?
A) y*-—uxy (B) x-—3y
© sinz2¥iY (D) tanx—secy
X X

5. ARf)=|x|+|x—1|8 Aaf=mdasaaadg?
(A) x=0TU x =1 W f(x) Had aAT JTHATT 2 |
(B) x=0dYU x =1 W f(x) ATHeHT g T~ Had T2l 2 |
(C) x=0dqYU x =1 f(x) Had & T TTheH T &l 3 |
(D) x=0dqATx = 1R f(x) 7 q Tad & 3 7 & Tha13 2 |

6. Al A IR 2 1 TH UTHT 1 R & fSEeh 7T det (A) = 4 8, a1 det (4 adj A) SR
?:

(A) 16 (B) 64
(C) 256 D) 512
7. 9f¢ E q«n Fﬁwﬁamﬁ%ﬁqﬁsme(E)zgam P(F) :%%, a P(E/F)
TS :
1 1
(A) s B) 3
2 7
© 3 (D) 5
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A

A A

- A A - A )
If vector a =31 +2j — k and vector b =1 —j + k, then which of the

following is correct ?
> -

A allb
© 1bl>]al

1

I m dx, x # 0 1s equal to
X

-1

A) -1
©) 1

B) 0
(D) 2

Which of the following is not a homogeneous function of x and y ?

A) y2—uy
© sinz2¥iY
X X

B) x-3y

(D) tanx-—secy

Iffx) =] x| + | x—1 |, then which of the following is correct ?
(A) f(x)1s both continuous and differentiable, at x =0 and x = 1.
(B) f(x) is differentiable but not continuous, at x = 0 and x = 1.

(C) f(x) 1s continuous but not differentiable, at x = 0 and x = 1.

(D) f(x) is neither continuous nor differentiable, at x = 0 and x = 1.

If A is a square matrix of order 2 such that det (A) = 4, then det (4 adj A)

is equal to :
(A) 16
(C) 256

(B) 64
(D) 512

3

If E and F are two independent events such that P(E) = %, P(F) = r then

P(E/F) is equal to :
(A)

(©)

wlh o|+—
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8. WoH f(x)=x3—3x+ 2H1[0, 2] H U ST AR 2 ;
(A) 0 (B) 2
(C) 4 D) 5

1 -2 -1 )
9. tlﬂTAz[O 4 —1],B:{—5]H?JTC:[987]%,?ﬁﬁ1=rﬁﬁaﬁ=rw

-3 2 1 —7
Rt 8 2
(A) Had AB (B) haet AC
(C) et BA (D) @fi AB, AC @2 BA
1 1
10, 7 [ 2 ar=k 2% + C2, Ak
X
~1
(A) og 2 (B) -log 2
1
< -1 (D) 5
1. A a+b+c=0.]a|=v37.| b | =370 | ¢ | =42, @ b @ ¢
% S BT BT B
T T
(A) m (B) 1
T TU
(©) 3 (D) 5

12. 37l FHIHW (x + 2y5) j—y = Qy T THTShEH T[T B
X

65/1/1 Page 6 of 24



8.  The absolute maximum value of function f(x) = x> — 3x + 21in [0, 2] is :

A O B) 2
) 4 D) 5
1 -2 -1 -2
9. LetA=|0 4 —-1{,B=|-5(,C=19 8 7], which of the following is
-3 2 1 -7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA
1
ox 1
10. If J. — dx=k -2~ + C, then k is equal to
X
(A) -1 B) -log 2
log 2 8
© -1 ® =
2

e - - -
11. Ifa+b +c¢c=0,] a | =437, b | =3and | ¢ | =4, then angle
N >
between b and c 1s

(A) B)

(©) D)

wla o]a
ojla a3

12. The integrating factor of differential equation (x + 2y3) j—y =2y 18
X

b 1
A) 2 B —
e \/;
1 -
© —= D) e 7
y2
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13.

14.

15.

16.

17.

7 0 x
ICA=|0 7 0| TH AT AL, A y* TR F :
0 0 vy
A) 0 B) 1
©C 7 D)y £7

T Rk i Teen & Ao e % gerd @ & wEE i (2, 72), (15, 20)
31 (40, 15) 8 1 A2 Z = 18x + 9y T5HI 3¢90 oM &, dl

(A)  Z (2, 72) W TR, T (15, 20) T =IIaH BT |

(B) Z (15, 20) W 3Aferehan, T (40, 15) T =IIaH &FT |

(C) Z (40, 15) W 3Afeehad, T2 (15, 20) T =IIqH I |

(D) Z (40, 15) W HAfeehaw, a1 (2, 72) T a9 &R |

af¢ A 71 B Sgcruvid STegg 8, @ e H 4 s wn wel AE & 2

(A) A+B)yl=B1l+Al (B) (AB)'=B1A"1
C) adj(A)=]A|A" D) |A|7T=]A1]

T Rk T T, fEeRT 3899 ®e Z = ax + by 8, 1 AT & Tk TNEg &
g,afmdasRaadia?

(A) 3HHT hact Iferhad A BT |

(B) 39l ohelct =[IdH HHE BT |

(C) 39k JATUhaH YT =AW GHI A & |

(D) 91 A a1 3Afrhan 3R 7 & =IFa" 7 8 |

qh y2 = x, x = 4 TUT x-3787 o S b DSHAThd &1 T &% Jed & :

4 2
@) [xdx ® [y?dy
0 0
4 4
© 2[Vx dx @ [Vx dx
0 0
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7 0 «x
13. IfA=|0 7 0] 1s a scalar matrix, then y* is equal to
0 0 vy
A O B) 1
©C 7 D) =7

14. The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then
(A) Zis maximum at (2, 72), minimum at (15, 20)

(B) Z is maximum at (15, 20) minimum at (40, 15)
(C) Zis maximum at (40, 15), minimum at (15, 20)
(D) Zis maximum at (40, 15), minimum at (2, 72)

15. If A and B are invertible matrices, then which of the following is not correct ?
A A+B1=B1l+A1 (B) (AB)"l=B1Al
(C) adj(A)=1A A D) |A|7T=]A1]

16. If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values.
(D) It will have neither maximum nor minimum value.

17. The area of the shaded region bounded by the curves y% = x, x = 4 and the
x-axis 18 given by

4 2

@) [xdx ® [y?dy
0 0
4 4

(©) 2jJ§dx (D) j«/de
0 0
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18. T Freniuiidi ®etd o1 U fm T 7 | f 1 & 1 |1 6ok SR W UTH ol Sardl
g7

(A) (B)

© (D)

ANTRUT — deh TG T
& : woa T 19 3 20 JRERYA (A) 3R a6 (R) eia 997 8, Tcdeh 99 T 1 701
2 1 Qe feu | foH weh ol Sifiene (A) 9T g 1 de (R) R 3ifehd foRm e 2 |
1 TT % "l IW AN fgu maret (A), (B), (C) 3R (D) H | AL €T |
(A) <M, AR (A) TUT b (R) &l & | Toh (R), NTHUA (A) hl T SATEAT Hidl
2l
(B) THI, AT (A) 91 b (R) Wl & Wg o (R), AH2A (A) &t Tl =men
TRiHare |
(C) 3AMTReM (A) T & Tg T (R) T 7 |
(D) ARFHYT (A) TTeAd & SHeifeh deh (R) T2 2 |

19. IR (A)  : WHT Z YUTTehi T T B | Toh el f: Z — Z, S f(x) = 3x — 5,
Vx € 7 g Iiied 2, Thehl-HAT=STE # |
& (R) : I8 %o Sl Uheh! & AT 3T=sTesh il 8, Teheh!-3T<sTee BT ¢ |
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18. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?

(A) (B)

©) (D)

Assertion - Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (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 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.

19. Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.
Reason (R) : A function i1s a bijective if it is both surjective and
injective.
65/1/1 Page 11 of 24 P.T.O.
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20.

21.

22.

23.

24.

25.

k——%ﬁ%fQ x=5WHAAE |

& (R) : x—aWWfW%aﬁ{
P ) = D f(x) = f(a)

T E-g
39 @UE H 5 31 oY -3 T & | T YA b 2 3 3 |

(a) 2008% X g7 cog2 x o HTUET 3Teehel™ hifT |
JAYAT

(b) R tan (2 +y?) =a2 ? TR |
X

T 19 shITT : tan-? {2 sin (2 cos™! g}]

5x2=10

Q%Wﬂgﬁawéﬁwwaﬁﬁﬂﬁﬂ%ﬁ%ﬁ;:2g—g+ﬁ6m

b=i+3]—kguhehas

éaianaamﬁﬁqﬁqﬁwf@ﬁmg —ng () IHAE B (i) BEEAHE R |

(a) QI o STERT- 7ot SHT | T ISTd {HA UTd 8 fob 3eh! TaTT ohl S Teh G ol B
W ST w AR 4 =31 + ] + 2k @b = 21 — 2] + 4kgw
el o <1 aehan 2 | 78 wHa gu o il # g dier T 2, 3 ot i i

T hITTT |

AYAT

(b) RET 21 3T 1 e AR T A o aRw AB @ Rl R i 2 ot

A2, 1, 3)aaT B(8, -1, 0) B |
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— <
20. Assertion (A) : f(x) = 3x—8, x<5b
2k , x>5

1s continuous at x =5 for k = g
Reason (R) : For a function f to be continuous at x = a,
A g = L £ = £(a).
SECTION - B 5x2=10
This section comprises of 5 Very Short Answer (VSA) type questions of
2 marks each.
21. (a) Differentiate 2°°5°% w.r.t cos? x.

OR
() Iftan! (x% + y?) = a2, then find 3—}7
X
22. Evaluate : tan! {2 sin [2 cos™! gj]
23. The diagonals of a parallelogram are given by ; =21 —3) +k and

—> A A A
b =1 +3j — k. Find the area of the parallelogram.

3 5
24. Find the intervals in which function f(x) = 5x2 — 3x2 is (i) increasing (i)
decreasing.

25. (a) Two friends while flying kites from different locations, find the

strings of their kites crossing each other. The strings can be
N A A A - A A A
represented by vectors a = 31 + j + 2k and b =21 — 2j + 4k.

Determine the angle formed between the kite strings. Assume there
1s no slack in the strings.

OR
(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, -1, 0)
respectively.

65/1/1 Page 13 of 24 P.T.O.
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Tqug - T 6x3=18
TH @UE H 6 Y ITUT T & | Th T o 3 37 & |

26. T GHETG Y 61 ST 3 cm/s I G H ¢ W & | 38 &AHA b 9G- h! G AT hIS1T
SERSLNE) cm B |

27. T g U™ THST 1 UTH AT 8 HITT
e x—y >0
x—2y>-2

x>0,y>0
o AT Z = x + 2y T JTRIHaHIHITT AT |

28. (a) Q@ HINT : J'x+smx dx

1+cosx

JAYAT

dx

b) HH A I :
®) cos®x /2 sin 2x

o'—,q;\;;

29. (a) WEREAHRERET =(1—1)i +(A—2)] +(3—20)k @

T = (u+ 1)? +(2p—1)§ —Qu + 1)ﬁ§m9ﬁ%@ﬁ1%mnaﬁzr%‘ | 31
7%k sff9l shl =JAaH gl T HINT |
YT
(b) T fohohe B T, Tiea, faehe hITT 31 o feera & wetes Y fefa weh ufda o 8

A D> A A —> A A
B =21 +8j,W=6i+12j @ F =121 + 18j gRI shu: Ycd

2 | I8 T T HifoTe e ferehe Shior, et 3K o feeta & 87 =l fire
TS @1 @O S Fawmiord T 2 |
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26.

27.

28.

29.

65/1/1

SECTION - C 6x3=18

This section comprises of 6 Short Answer (SA) type questions of 3 marks
each.

The side of an equilateral triangle is increasing at the rate of 3 cm/s. At
what rate its area increasing when the side of the triangle is 15 cm ?

Solve the following linear programming problem graphically :
Maximise Z = x + 2y
Subject to the constraints :

x—y2>0

x—2y >-2

x>0,y>0

(a) Find: J‘ythsﬂ dx
+cosx

OR

dx
cos’x V2 sin 2x

(b) Evaluate :

O ——n 3

(a) Verify that lines given by ? =1 - k)/i\ + (A - 2)3 + (3 — 2?»)1/; and

? =(u+ 1)? + (2p — 1)3 - (2 + 1)1A< are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper

—> A A
and the leg slip fielder are in a line given by B = 21 + 87,

—> A A —> A A . .
W =61 +12j and F =121 + 18j respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.

Page 15 of 24 P.T.O.
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30. (a) foreht wifvam, uss wheqt o ferenfoRat <t srquferta i e 1 wifepar s i fezn
Wm%:

X 0| 2| 4| 5
PX) | p | 2p | 3p | D
gl X, Frufeerd T ol feenfiet 6 den |
() p T HM A HINT | 1
(i) wfER = Iuferd & T feenfat <6 ween &1 arer Jra i | 2
YT
(b) THER o= ¥ fasmiua ffeqa & faw 3000 S=fieari ¥ 3reed fau | g tfhet &

g urn T o 31|o|q—|chcﬁ3ﬁ6h‘r§ YT AigTd. off T2 3 g&9 9 | Hihdl

o == fotfaa wiier g0 fopan o | STTeieehdlaT o Ye¥H ¥ ehd ferar & T
foTRea wiiem § wsh 9N o TIfTE 376 WTod A hl TRkl 0.4 8, TUT Aiga
fafsre 37 wTed st shi TTRERAT 0.35 7 | STTehal STd <RIt foh Arg=een g1 T/
e, ferfiga whean ¥ faf¥re s T A I B |

31. y=| x+3 | o UTH SHIST qAT GHTH b AN H sk qT x-378T o S o 3T &5 hl
S A HIC A x = -6 TAMx =0 AT HE |

T g -g 4x5=20
T TS H 4 TH-STHT I E | Thh I 6 5 3Th 2 |

2
32. (@) AA1-x? +y1-y =a<x—y>%,aﬁmaﬁﬁnﬁ5?: =
X

1—x2 .
G

2
(b) Wﬁ‘{x=a(cos9+logtang)Wyzsmeé’?ﬁgz%W%m |
X

33. ®od f(x) = 2x% — 1542 + 36x + 1 [1, 5] H TRust I=aam a1 FLuet =Haw o A

i |
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30. (a) The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 4 5
PX) | p | 2p | 3p | p

Where X is the number of students absent.

(1) Calculate p. 1
(11) Calculate the mean of the number of absent students on
Saturday. 2
OR

(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.

31. Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.

SECTION -D 4x5=20
This section comprises of 4 Long Answer (LA) type questions of 5 marks
each.
2
32. (a) If \/1—x2 + \/1— y2 = a(x —y), then prove that ﬂ: 1-y .
dx 1-x2
OR
_ 0 . X d2y o
(b) Ifx=a|cosO+logtan— | and y =sin 6, then find —= at 6 = —.
2 dxc? 4

33. Find the absolute maximum and absolute minimum of

function f(x) = 2x3 — 15x2 + 36x + 1 on [1, 5].

65/1/1 Page 17 of 24 P.T.O.



. @ @l ; 2= 2ﬁﬁgA<163msrﬁrfaaAvamw|ﬁgaﬁAam

A'aﬁﬁaﬁmﬁi@aﬂatﬁw&ﬁwﬁﬁm
FET

®) %@nxf yf 26z u Y fiig P 3 sBifvn R Fig Q(2, 4, —1) &

gl 7T3HE R | Paw Qaﬁﬁaﬁwﬁ%@mwﬁwaﬂmeﬁﬁn |

35. Weh Tpat 310 Tt =t fa wrat o w1t 1 aerel § STefed sl =Tedl § - O, 9

I A

o A FE & Tt it T, wfid aur Aes aorei o fomnfE i @@ %
IR o THM & |

o T Fora o ferenft it wren, et Fere % farenfiai it we % sng @ 20 s
2 |

o I NI TSl H A foreniiE hi et w180 7 |

Ao fafts gr fofir ool & sraifeq ferenfiat <t e st Hifvw |

T E-T
T QU T 3 YohUUT ITEAIH ST 99 & | Toh G914 376 ¢ | 3x4=12
36.

Teh Sfaehet SHFIT STEIATSRR R U1 o971 &l 8 | 572 ©a W o o fofe 38k 919 300
et dm | e B qmft } | Ot 6 feste # v arse % i faareH 8 S e 6
1 9 3 wiear § | W1 9 % dieed STl S ol deTg x et a1 $Heh THial el
Y71 h1 TIeITg y WX |
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34. (a) Find the image A' of the point A(1, 6, 3) in the line %:y_—lz

Also, find the equation of the line joining A and A'.

OR
. . . x+5 y+3 z-6 . .
(b) Find a point P on the line = 1 = 5 such that its distance
from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining

P and Q.

35. A school wants to allocate students into three clubs : Sports, Music and
Drama, under following conditions :
. The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.
o The number of students in Music club should be 20 more than half
the number of students in Sports club.

. The total number of students to be allocated in all three clubs are
180.

Find the number of students allocated to different clubs, using matrix
method.

SECTION - E
This section comprises of 3 case study based questions of 4 marks each.
3x4=12
36.

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.

Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be y metres.
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IR T b SR T 91 o 3T i
() =Rl et wreft S Ean at gaie faaeE T g R, % T B cqdt y §
T+t TR T T |
(i) R YT BT &%A x b Held o &9 H fIRIT |
(iii) (a) &I BT o FhiTah fog A hIY | TgdTa Teeherst < AW & 97 shifdh
forg s <hifsTe forr R &rrher 3tk & | tfreham &mmet i s Hifsr |
e

(ii) (b) YW koSl GOV o TAN & 300 Hier Har It & Y= ¥ uiEg
SRIehan &F T ST T HIfSTT STaf i foryree o1 ff form = 2 |

37. T el [1&eh S0 BT G 3= RIETS T8 “HaU]” %1 SEURVN hl €@ 1 SR Hid
% o e B | a8 ot ol gy o aeiss ag=m A = {1, 2, 3} W afrfyd &, foredt
2
R, =12, 3), (3, 2)}

R, =1(1, 2), (1, 3), (3, 2)}
R;=1(1,2),(2,1), (1, 1)}
R, =11, 1), (1, 2), (3, 3), (2, 2)}
R;=1{1, 1), (1, 2), (3, 3), (2, 2), (2, 1), (2, 3), (3, 2)}
ferenfiat & Sutiera gee o fore fat forg ool o1 ST e o fo s ST 2
(i) &Y T I ST e 3R FshTdeh & T THIHdT T2l 2 |
(i) &Y A I ST e 3 T § Teg Th1ae T2 ¢ |
(iii) (a) &Y TG HITC T T & W T a1 Tged 3R 7 € b § |
1
(iii) (b) FeY R, I goddl HaY SM o fore M gt w61 e &, 3= fafla |
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Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and y. 1

(11) Write the area of the solar panel as a function of x. 1

(11) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area. 2

OR

(1) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition. 2

37. A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A ={1, 2, 3} :

R, = {2, 3), (3, 2)

R, =11, 2), (1, 3), (3, 2);

R;=1(1,2), 2,1, 1, 1}

R,={1, 1), (1, 2), (3, 3), 2, 2);
R;=1(1,1),(1,2),3,3),(2,2),2,1,2,3),3,2)

The students are asked to answer the following questions about the above
relations :

(1) Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which is reflexive and symmetric but not
transitive.

(111) (a) Identify the relations which are symmetric but neither reflexive
nor transitive.

OR
(i11) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?
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38.

65/1/1

Teh S 7Y UTEeh! bl T TehR o ST W U1 IUCTsH HIdl 7, A8 foh fheRs <X,
AT & 3R SIRuae g | s o feel Ashei & 78 1 @ feh WTesh e gt weiifen &t
7 ANTETA R FA: 10%, 20% 3T 70% STHRAT o H1 0T ITd HLd & | /9T °H
H1C TTEh VT T YTAT L Hehdl & AT T ebT T Teh Wt hT Hehell & | Sk o ATl I
T ST & foh TtheRg 12, TAIfeT 1 3T Ifuset & W ko1 o o e fordt =i gry o
AT T <Jeh i sh1 TRl ShAT: 5%, 3% 3N 1% 2 |

IR ok TR T 47 o 3T T

(i) RV T % STG Uh UTE o 0T FohT- H Feh hid hl T AT & ?

(i) TS TTEh T o o F1G FobH § b hLdl & | T JTRIehdT & foh 36+ ANTset &

ST 9L 307 fora o 2
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38.

A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable

rate 1s 5%, 3% and 1% respectively.
Based on the above information, answer the following :

(1) What is the probability that a customer after availing the loan will

default on the loan repayment ?

(11) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of

interest ?
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M= e

FrferRea Frem o1 siga A@aT & afer 3R 3T Gt & 9T iR :
(i) 3T YFT-97 5 o7 38 o7 8 | G 5o ST E

(ii) I8 I57-97 9iq @US 7 [qyifsia & — G-, &, T, F G & /

(iii) GUE— & T 557 &1 1 T 18 TF TgITHcd1T 7T 357 TGE&IT 19 TF 20 STHYT TF 7o
STERT 1 37 F Fo7 & |

(iv) GUS— @A go7 G121 @ 25 7% 3fa 7g-3707 (VSA) FBR 3 2 3] & T 8 /|

(v) G- TH YT GEIT26 8 31 7% G-It (SA) YHR & 3 3] & o7 & |

(vi) TUS— T H Y37 TE&T 32 T35 T 1e-FTiT (LA) FPR & 5 37h] & F97 8 |

(vii) TGUE— F T T97 TEIT 36 T 38 JHTT 37777 STETRT 4 371 % o7 & |

(viii) F57-97 4 GHF 35T 787 1537 771 8 | TeIf9, @Us— & & 2 Jo41 4, @IS — T & 3 Jo1
H, G5 — g2 Y9 4 79T @US-F 3 2 J¥1 § IR laeheq &7 el 1597 737 8 /|

(ix) depaict &1 35T AT g /|

g - %
T4 WUE § 20 Tgfahed T Y & | Teh TR 1 1 3H 7 | 20 x 1=20
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| w

(A) B)

(©) (D)
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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) Question paper is divided into FIVE Sections — Section A, B, C, D and E.
(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based
questions of 1 mark each.
(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.
(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.
(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type
questions, carrying 5 marks each.
(vit) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.
(viii) 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 calculator is NOT allowed.

SECTION - A

This section comprises of 20 Multiple Choice Questions (MCQs) of 1 mark
each. 20x1=20

1. If E and F are two independent events such that P(E) = %, P(F) = %, then

P(E/F) is equal to :

(A) (B)

©) (D)

wlho o=
©|3 |~
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A A A - A A A . N
9. A a=i-4] +9kaM P =21 — 83 + Ak A TER GHR Gew &, A 4 B

IIFI%:
A) -18 (B) 18

—-34 34
C) —— D) —
© 5 (D) 5

3. jl_‘(z% do STTE :
cos” x

(A) tanx—2secx+C (B) —tanx+2secx+C
(C) —tanx—2secx+C (D) tanx+2secx+C

e - - - a - -
4., Fea+b+c=0,]a | =437, b | =3au| ¢ |=4%,d b aA ¢
H AR HE

(A) (B)

wla ola
ojla e

©)

5. Weh CARIVITHGTE %or o1 U fean 7= 7 | f0 o | S 61 36k kA & UT% ! G
g7

D)

A) (B)

© (D)
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- A A A - A A A
2. Ifa=1-4j5+9k and B =21 — 8j + Lk are two mutually parallel
vectors, then A 1s equal to :

(A) -18 (B) 18

- 34 34
) —— D) 2=
© 5 (D) 5

3. J.Hﬂ dx 1s equal to :
cos? x

(A) tanx—2secx+C (B) —tanx+2secx+C
(C) —tanx—2secx+C (D) tanx+2secx+C

e g - - -
4, Ifa+b+c=0,|a|=+437,] b |=3and | ¢ | =4, then angle

between B) and E) 1S

N B I
A) 5 B) 1
o I p) X
©) 3 D) 5

5. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?

(A) (B)

© D)
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6. Al A HIE 3T TH I TSI & AT det(A) = 97, I det(9 A1) T 3
a) 9 (B) 92
C) 93 D) 94

7. ARfW=|x|+|x—1|8 A= asRmadg?
(A) x=0dUTx = 1 T f(x) Gad qAT FTHH & |

(B) x=0dYUT x =1 W f(x) FTHeHIT & T~ Tl T2l 2 |

(C) x=07U x =1 f(x) Had g W] e T8l & |
(D) x=0dqAx =1 f(x) 7 Tad & 3 7 & Tha19 2 |

8. T AN A x AT y H Tk HHETAE Boid TEl & ?

Q) y?-xy (B) x—3y

(C) sin? %+% (D) tanx—secy

9. HHT A m x n % Th G & q1 B Th U@1 31 & Saes forg ATB e BAT
ﬁ@]’lﬁlﬁ%lB@@ﬁ%:

(A) mxm (B) nxn
(C) mxn D) nxm

10. U Rash T uen, faeht 3899 %o Z = ax + by 8, &1 O & Th INEg &
g afmdasamadi g ?

(A) 3ThT hacd ITeehdd T BT |
(B) ST hael =T H B0 |

(C) 39 dﬁ%ehcwa?ﬂre@cw gHT | 81 |
(D) TG T I SAfrhad 3T & =ITaH 7+ & |
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10.

If A is a square matrix of order 3 such that det(A) = 9, then det(9 A7) is

equal to
A 9 (B) 92
() 97 (D) 94

Iffx)=1 x| +| x—1 |, then which of the following is correct ?
(A) f(x) is both continuous and differentiable, at x = 0 and x = 1.
(B) f(x) 1s differentiable but not continuous, at x =0 and x = 1.
(C) f(x) is continuous but not differentiable, at x = 0 and x = 1.

(D) f(x) is neither continuous nor differentiable, at x = 0 and x = 1.

Which of the following is not a homogeneous function of x and y ?

Q) y*-—uxy B) x-3y

(C) sin? %+% (D) tanx—secy

Let A be a matrix of order m x n and B is a matrix such that ATB and BAT
are defined. Then, the order of B s :

(A) mxm (B) nxn
(C) mxn (D) nxm

If the feasible region of a linear programming problem with objective

function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It will have both maximum and minimum values.

(D) It will have neither maximum nor minimum value.
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11.

12.

13.

14.

15.

-1 0 0
geA=[0 1 0|8 AR
0 0 1
-1 0 0 1 0 0
@AQ |0 -1 0 B) |0 -1 0
0 0 -1 0o 0 -1
-1 0 0 -1 0 0
C) |0 -1 0 M@ |0 1 0
0 0 1 |0 1

dx
(A) xe* (B) i
X
(©) ix (D) re*

AT A = [a] T B 3w e R i oy = ] 212, A Fm A AP m
27
(A) a,,>0 B) ®fia;<0

©) ajptag=-6 D) ay3>ag

B f(x) = 23 — 3x + 21 [0, 2] § U Saam A B -
A O B 2
(C) 4 D) 5

1

x 1
zr&j2—2 de=k -2% + C®, d k swrex 2
X

-1

@) log 2

(B) —log 2

1
© -1 D) 3
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-1 0 O
11. IfA=|0 1 O0f,thenAlis
0 0 1
-1 0 0 1 0 o0
(A) 0O -1 0 B (0 -1 O
' 0 0o -1 o 0 -1
-1 0 O0 -1 0 0
©) 0O -1 0 M@ (0 1 0
0 0 1 |0 0 1
. . ) ) . dy l+y .
12. The integrating factor of the differential equation T +y= 1s
X X
ex
(A)  xe® B) —
x
x 1
<) — (D) xex
ex

A A
13. Let A = [aij] be a square matrix of order 3 such that ay = j —21i. Then
which of the following is true ?
A) a;4,>0 (B) all a < 0

(C) a;g+ag =-6 D) ay3>ag,

14. The absolute maximum value of function f(x) = x> — 3x + 21in [0, 2] is :

@ 0 B) 2
©) 4 D) 5
1
2? 1
15. Ifj—2dx=k~zx+C,thenkisequa1to
X
(A) -1 (B) -log 2
log 2 8
© -1 O
2
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16. Afe AU B YeshHoll TeYg &, dl (101 4 W hH |1 Hel T8 2 ?
(A) A+Byl=B1l+A"1 (B) (AB)!=B1A"1
C) adjA)=1A|A" D) A|7T=]A1]

17. o geh Tnfi auen o Aot e o gerd & & S I (2, 72), (15, 20)
3R (40, 15) & 1A Z = 18x + 9y THHI 3¢9 %o &, 1
(A)  Z (2, 72) W Af=had, T (15, 20) T =IFaH BT |
B) Z (15, 20) W Afeehad, a1 (40, 15) W =L & |
(C) 7 (40, 15) W Aferehad, a1 (15, 20) T =W & |
D) Z (40, 15) W HAfeehaw, a1 (2, 72) T =Ha9 & |

18. Tk y2 = x, x = 4 qUT x-378T o S o SHAT(hd &1 hl &% Jed & :

4 2
@) [xdx ®B) [y?dy
0 0

4 4
(€) 2j&dx (D) j&dx
0 0

ANTHYT — Toh TG T
TG : ww T@ 19 3R 20 AR (A) 3R @ (R) UG 994 &, T 9 1 1 707
2 1 Qe feu | f5H Tk Rl Sifiehe (A) 9T g T aeh (R) T 3ifehd o e # |
S W o Tl S A feu muaIEl (A), (B), (C) 3R (D) 5 & AR i |
(A) <FIl, AHL (A) aUT b (R) TEI & | Toh (R), JMhYA (A) Y TE ST L
2l
(B) THI, MY (A) auT b (R) W&l @ Wg o (R), AMheA (A) &t Tl =men
TE T g |
(C) 3TMReM (A) W& B Tg T (R) Toq 7 |
(D) 3TRFFL (A) Teld & e deh (R) 981 2 |
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16. If A and B are invertible matrices, then which of the following is not correct ?
A A+Bl1=Bl+A1 (B) (AB)"!=B1Al
(C) adjA)=1A|AT D) A|7T=]A1]

17. The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then
(A) Zis maximum at (2, 72), minimum at (15, 20)

(B) Z is maximum at (15, 20) minimum at (40, 15)
(C) Z1is maximum at (40, 15), minimum at (15, 20)
(D) Z is maximum at (40, 15), minimum at (2, 72)

18. The area of the shaded region bounded by the curves y% = x, x = 4 and the
x-axis is given by

4 2
@) [xdx ® [y?dy
0 0
4 4
(C) 2IJ¥dx (D) j«/?dx
0 0

Assertion - Reason Based Questions
Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (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 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. AR (A)  : WHT Z YUTiehi 1 99 & | Toh el f: Z — Z, S f(x) = 3x — 5,
Vx € 7 g Iieia 2, Tehehl-3AT=sTes # |

& (R) : I8 Bl ST Usheh] 8 AT AT Hi 8, Tehehl-3TToSTeeh 81T § |
20. I (A)  : f(x) = {3’5_8’ X5
2k , x>5
k:g%f\ﬁﬁ,x:5mﬁﬁﬁ%|
& (R) X

A gy = I ) = )

a T %o f Hdd g Ife

g -g 5x2=10
T GUE H 5 31 G-I T & | Tk T h 2 3h & |

21. (a) < T STHT- 37O TAMI & YT ISTd 7 UTd & foh ITeh! TaT ohl SR Teh GO I
W E | S W aRe a =31 + ] +2kab =21 — 2] + 4kgW
frefra o <11 @ehe B | I8 9 g 6 it o i e 78 2, 3 "
1A HT |

YT

(b) RET 21 3T F1 U TRy T Ei S ARy AB 6 Rl e i @ o
A2, 1, 3)aaT B(8, -1, 0) € |

22. ‘@’ 9 UM Fd shife, foHeh feTe f(x) = 22 — 2ax + b, x > 0 % fTT ITAH BT 2 |

23. (a) 208X T cos? x o HIULT Hefehord hITT |
AYCT

) = tan (2 +y) = a2, @ % T HIRT |
X
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19. Assertion (A) : Let Z be the set of integers. A function f : Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.
Reason (R) : A function is a bijective if it is both surjective and
injective.

3x—8 «x<5
20. Assertion (A) : fx) =4 ¥
2k , x>5

) ) 5
1s continuous at x = 5 for k = ok

Reason (R) : For a function f to be continuous at x = a,

xlg)n a- f(x) = xlgn at f(x) =f(a).

SECTION - B 5x2=10
This section comprises of 5 Very Short Answer (VSA) type questions of
2 marks each.
21. (a) Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be
- A A A — A A A
represented by vectors a = 31 + j + 2k and b =21 — 2j + 4k.

Determine the angle formed between the kite strings. Assume there
1s no slack in the strings.

OR
(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, -1, 0)
respectively.

22. Find the values of ‘a’ for which f(x) = x2 — 2ax + b is an increasing function
for x > 0.

23. (a) Differentiate 2°°5°* w.r.t cos? x.
OR

() Iftan~! (x% + y?) = a2, then find g—y
X
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24. sin™1 (sin Bgnj T Y FTd ST |

25. wwaﬂﬁawmwaﬁﬁqﬁaﬁ:mﬁa—zl—3+k6m
b=/1\+33—k‘g{|1'[ﬁ"€ﬁ?[‘6’|

Qg — T 6x3=18
39 GUS H 6 7Y 30T T § | T T 6 3 37 ¢ |
26. (a) TEARAHRTRET =(1-1)i +(A—2)] +(3—20)k @
T =(u+ 1)? +(2p—1)/j\ — 2+ 1)ﬁgm9aﬁ%@ﬁf%rmvﬂa%‘ | 37
$Teh 19l ohl =AM gl T HIT |
AT
(b) Uk fhehe B T, TigeTa, foehe shIaw 3fi o feety & et 6 feufa o ufda & 2
@B =21 +8), W=61+12] @ F =121 + 18} gm s wew
2 | 98 3T T1a Hifse frw fehe Hiw, e iR i feera & @i 1 firem
Tel [T @O ! fauTid hEaT 2 |

27. T g oM™= THE 6l U AT g hIfU
=eEl x +y < 80

2x + 3y > 100
x> 14,y > 14 % JFdd

7 = 20x + 30y T TTIHAHIHIT AT |

28. T thetd BT 3T T &6 48 cm?/s hl G T §¢ T&T & | 3N hl oS Hed 3aehl
SIS o 11 o THH &l & | 3TA shl TETS o g <hl T T <hifTT, IH ek STs SHeh!
T*«|§|€,IT\§’4.5 cm 8 |
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24. Evaluate : sin™! (sin 3?1'[)

— A A A
25. The diagonals of a parallelogram are given by a = 21 — j + k and
- A A A
b =1 +3j — k. Find the area of the parallelogram.
SECTION - C 6x3=18
This section comprises of 6 Short Answer (SA) type questions of 3 marks

each.
- VAN A N
26. (a) Verify that lines givenby r = (1 — )1 + (A —-2)j + (3 — 20)k and

Y =(u+1i+@u-1)] — @u+ 1)k are skew lines. Hence, find
shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper

—> A A
and the leg slip fielder are in a line given by B = 21 + 87,

—> A A —> A A . .
W =61 +12j and F =121 + 18 respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.

27. Solve the following linear programming problem graphically :
Maximise Z = 20x + 30y
Subject to the constraints :
x+y<80
2x + 3y > 100
x>14
y>14

28. The area of an expanding rectangle is increasing at the rate of 48 cm?/s.
The length of the rectangle is always square of its breadth. At what rate
the length of rectangle increasing at an instant, when breadth = 4.5 cm ?
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29. (a)

(b)

30. (a)

(b)

foreht wifam, weh wheqt 4 forenfeiat <t srqufexrta 6 wen 1 wiRkesar sea = fean
TR
X 0 2 4 5
PX) 2p | 3p
&l X, agcr@a@mﬁﬁ'aﬁﬁeﬁwél
(i) p AN A HINT |
(i) e 1 3ufe & aTet ferenfeR 6t e =1 urex ma Hifs |

ST
AR 9= ¥ fomnug ffeqat o faw 3000 3=fieari 3 31ded fau | urea stiwer @

Ig I T TR P 3+|3|q-1°h<175ﬁ7=h‘r§ 9T AigATT off qer 3 gey & | Tl

fore == ferfaa wdven gro foma T | STIGHRATST W YewH o Tehd fietar @ R
forfga wlien & us qew = fafse 376 w3 <6t wif¥esdr 0.4 2, a1 afger &
fofTe 37k ST St 3h1 TRIERdT 0.35 & | STRIshdl HTd hISTY o6 Argeeen g1 T/
Frereeh, fofaa gden 3 fafsre 3t g e o B |

EIGE=D j' c0s 2x dx

(sin x + cos x)2
Yl

5sin x +3 cos x

A T4 hIfST : dax

sin X + cos x

o l—,[\ﬂ;\

31. y=| x+3 | 1 UTH SHIST qUT THTH o AN H o5k qAT x-3787 o &< o 3T &5 i
WWWﬁxZ—GWxZO%Wﬁ%I

Qg - o 4x5=20

T EEH 4 AI-ITHT YT E | TAh T 5 376 2 |

32. (a)

(b)

65/1/2

’ 2
cos! (2xvV1—x2 ) % EUE tan—! 1-x ,X € (%,quaﬁml
x

AYAT

2
oy = ytan V’Cz”%,aﬁj_zamaﬁm|
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29. (a) The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 1 5

PX) | p | 2p | 3p | p
Where X is the number of students absent.

(i) Calculate p. 1
(11) Calculate the mean of the number of absent students on
Saturday. 2
OR

(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.

30. (a) Find: [—2% 2X g

(sin x + cos x)2
OR

2 .
(b) Evaluate : J-5s1nx+3cosx de

sin X + cos x

31. Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.

SECTION -D 4x5=20
This section comprises of 4 Long Answer (LLA) type questions of 5 marks
each.

[{ _ .2
32. (a) Differentiate tan™! vi-x” w.r.t. cos ! (2xvVl—x2), x e {%,1)
x

OR

x2+1

i dy .
Find —, if y = xfan* +
(b) n T fy=x 5
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33. WM f(x) = 2% — 15x2 + 36x + 1% [1, 5] ¥ Fuer I=raw qen fuer =Haw 9= 1a
HT |

34. T what 319 foenff w1 f=1 vral o | a9 oot § STafed T dredl § : O, 9
3R ATeH

o WA ¥ o (@l hi &I, Td U Ak FAS] & [IRTAAT hl T&AT
ANTHA o GHH B |

o T FoTe b Teramiiat <t T, O Fore o o Y T & Y @ 20 I
|

o I NI TSl § SAEed forenfiE i et w@A 180 7 |
Afeens fafly gra Tl wora 0 stafed foenfi 6 ven sma Hifse |

% @ @l ; 2= 21&%@;\(1 6, 3) @1 wffda A' 71 iR | figait A 7o

A'aﬁﬁaﬁmﬁ%@aﬂatﬁw%ﬁaﬁﬁﬁm
YT

() %@Txf yl?’ 26z e ta fig P 3 it e fig Q(2, 4, ~) &

g TEHEE | PWQaﬁﬁaﬁaﬁr%@TwaﬁwﬁW?ﬁﬁm

Qg -
T WUE § 3 TR0l STLII ST T3 & | Teoh T < 4 37k 3 | 3x4=12
36.
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33. Find the absolute maximum and absolute minimum of
function f(x) = 2x — 15x2 + 36x + 1 on [1, 5].

34. A school wants to allocate students into three clubs : Sports, Music and
Drama, under following conditions :

. The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.

. The number of students in Music club should be 20 more than half
the number of students in Sports club.

. The total number of students to be allocated in all three clubs are
180.

Find the number of students allocated to different clubs, using matrix
method.

35. (a) Find the image A' of the point A(1, 6, 3) in the line %:T:

Also, find the equation of the line joining A and A'.

OR

xX+5 y+3 z-6
4 -9

from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining

P and Q.

(b) Find a point P on the line such that its distance

SECTION - E

This section comprises of 3 case study/passage based questions of 4 marks
each. 3x4=12

36.
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37.

65/1/2

Teh sSeh 319 UTEh! ol [T Joh o TS X 3RUT 3UAsY h{dT 7, o foh fherg <,
FeATfeT T TR ARuset <X | ik o fuset 3fehel ¥ I8 1d & foh UTeeh fheg <X, welifen @@
T IS T T HA: 10%, 20% TR 70% JTRIShdT o H1 3707 I hid & | 3R0T o <h
TG UTEeh VT T YA HL Fehd & J1 3K FebH T e Wi ST Hehdl & | S o 3TThal |
TdT Tl & Toh Tohereg T2, Teaifem 2 3T Sftuset e W kot o1 o e fordt safed gra o
YA T Teh A ohl JTIehdT HUST: 5%, 3% 3R 1% % |

I o AT T T o I ifre

(i) R M o SIG Th UTE h 0T FohT- H Feh hid ohl T TR & ?

(i) TS TTEh T o o F1¢ FobH H Teb hLdl & | T JTHRIehdT & foh 304 Aftwset &
TS 9T R ot o ?

Teh SfeTehel SO STRIATRR TR 9e &1 & 8 | T8 ©d W e & e 35 ar@ 300

et =T W T H gt B | 9 o TEee | Ush |igs o eI fa9TeE ® ST O i

1 9 wiear 8 | w1 9T % dserd el ST sl weTs « el q $5eh FHiat el

Y71 hl TS y WX |

T AT oh SER T =TT b I G -

(i) ©T A ot At S EET TUT SR fauTeE | TEE g R, 6 A pq y §

ST AHIRTOT 1A hITTT |

(ii) R YT T &THA & o el o &9 H IR |

(iii) (a) &FHA BT o il fo9g TA HIWT | AT STaherst o AN & 98 Hifdh
forg 3ma ST o R ket stfarena 2 | SAerehad &thet Hi T hifT |

AL

(i) (b) T ekl TR % TN | 300 Hex Hmr gmmft %y A uieg

JATIRAH & T STHe T ShIfoTT, ST&T THTAL 1o oht off form T 2 |
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A bank offers loan to its customers on different types of interest namely,

fixed rate, floating rate and variable rate. From the past data with the

bank, it is known that a customer avails loan on fixed rate, floating rate

or variable rate with probabilities 10%, 20% and 70% respectively. A

customer after availing loan can pay the loan or default on loan

repayment. The bank data suggests that the probability that a person

defaults on loan after availing it at fixed rate, floating rate and variable

rate 1s 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(1) What is the probability that a customer after availing the loan will
default on the loan repayment ? 2

(1) A customer after availing the loan, defaults on loan repayment.
What is the probability that he availed the loan at a variable rate of
interest ? 2

37.

A technical company is designing a rectangular solar panel installation on

a roof using 300 metres of boundary material. The design includes a

partition running parallel to one of the sides dividing the area (roof) into

two sections.

Let the length of the side perpendicular to the partition be x metres and

with parallel to the partition be y metres.

Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the

boundary and parallel to the partition in terms of x and y. 1

(11) Write the area of the solar panel as a function of x. 1

(111) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area. 2

OR

(111) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition. 2
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38. Teh el TVeTeh 3194 B g 35 FUETs T8 “daei” <hl TR shl ERg 1 3Teheld Hid
% foTu 3 ¢ | I8 Tt i vy e wedieh Ty A = {1, 2, 3} Wufenfya &, forerdt 3 -

R, =12, 3), 3, 2)}

R, ={(1,2), (1, 3), 3, 2)}

R;=1(1,2), 2, 1), (1, 1}

R,={(1,1), (1, 2), 3, 3), (2, 2)}

R;=1{(1,1),(1,2),3,3), (22,21, 2 3), 3, 2)}

Tl | Sqtera gt o foru f forg gl 1 ST e = fu shaT ST 2
(i) &Y A BT ST e IR FshTHeh 8 Tg THHT T2l 2 |

(i) GEY Td HIRT S Torged 3 Tufird & weg Hohmeh T2 2 |
(iii) (a) G A I I THET & T T T e 3R 7 & HhTHeh 2 |
3t
(it) (b) FEY R, I goddl Hae S & fore fom gt st Sre mm, 3= feafiaw |
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38. A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A ={1, 2, 3} :

R, =12, 3), (3, 2);

Ry, =11, 2), (1, 3), (3, 2)}

R;=11,2), (2,1, 4, 1§

R,={1, 1), (1, 2), (3, 3), 2, 2);

R;=11,1),(1,2),,3),(2,2),(2,1),2,3), 3, 2)}

The students are asked to answer the following questions about the above
relations :

(1) Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which is reflexive and symmetric but not

transitive.

(1) (a) Identify the relations which are symmetric but neither reflexive

nor transitive.

OR
(i11) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?
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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) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(iti) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQs) and Question Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)
type questions, carrying 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type
questions, carrying 5 marks each.

(vit) In Section E — Question Number 36 to 38 are case study based questions,
carrying 4 marks each.

(viii) 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 calculator is NOT allowed.

SECTION - A

This section comprises of 20 Multiple Choice Questions (MCQs) of 1 mark
each. 20x1=20

1. If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?

(A) It will only have a maximum value.
(B) It will only have a minimum value.
(C) It will have both maximum and minimum values.

(D) It will have neither maximum nor minimum value.
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9. wlewii —jaur i + j CHl % cised T Alew &

@A k ®B) -k +3
o i-i N
©) 7 (D) 7

L+x 0(1+x)2
@) a-1+ B a+1-2
e e
C —1-= D +14—
©) « 9 D) « 5

x 1
4. m%jz—z dx=k -2* +C®, Ak UL &
X

~1
A B) —log 2
) log 2 (B) 08
© -1 D) =
2
-1 0
5. FEA=|0 1 08, dA 1R
0 0 1
-1 0 0 1 0
A |0 -1 o0 B) |0 -1
_O 0 -1 _0 0
-1 0 0 —1
@ [0 -1 0 M |0 1
_0 0 1 _0
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A A A N
2. The unit vector perpendicular to the vectors 1 —jand 1 + jis

@ & ® —k+ ]
C i—j D i+]
© 7 O 7
3. Ifj dx = a, thenJ. 5 dx 1s equal to
l+x o (1+x)
e e
A -1+ = B +1—-—
A) o 5 B) o 5
e e
C -1--—= D +1+ =
€ o 5 D) o 5

1
x 1
4. IfJ'2—2 dx=k -2* + C, then k is equal to
X

@ — B) -log 2
log 2
© -1 o) X
2
-1 0 O
5. IfA=|0 1 0}, thenAlis
0 0 1
1 0 0 1 0 0
(A) 0 -1 0 (B) 0o -1 0
0 0 -1 0 0 -1
-1 0 0 -1 0 O
©C |0 -1 0 @ [0 1 0
0 0 1 0 0 1
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6. aﬁ[ery 3y }:{ 9 4x+y}%,?ﬁ(x—y)W%
3x x+3 x+6 y

A -7 (B) -3
©) 3 D) 7

7. HET M aur N @ UE geand 8 5 POV = 0.6, P(N) = 0.2 32T P(M A N) = 0.5 8, a

P(M'/N") &
7 2
(4) 3 (B) :
1 2
(©) 3 (D) 3

8. TEAUT SN A x Ty H Ueh FHATAR ot T&I & ?

A) y?-xy (B) x-3y
© sinz2XiY (D) tanx—secy
x X

%

- — N —
9. Wa+b+c=0.|a =37, b |=3au| c |=42, @b @ ¢
EXCICCa o

(A) (B)

NG|

i
6

©)

w3

D)

Mo

10. ef@)=|x|+|x—1|8 AT ABRTTTRR?
(A) x=0dUTx = 1R f(x) Tad qAT HTHHIT & |

(B) x =0 x =1 W f(x) STheHIT g ITg Tad a1 & |
(C) x=0dYUT x =1 f(x) Had § T FTheH 1T T2l 2 |
(D) x=0qAx =1 f(x) 7 Had & 3 T & FAThe1T & |

65/1/3 Page 6 of 24



3 9 4
6. 1t|FY Y | YY1 then (x—y) =2
3x x+3 x+6 y

@A -7 (B) -3
© 3 D) 7

7. Let M and N be two events such that P(M) = 0.6, P(N) = 0.2 and
PM n N) = 0.5, then P(MM'/N") is

7

(A) (B)

wln oo

8
1
© 3 D)

8.  Which of the following is not a homogeneous function of x and y ?

&) y?-xy (B) x-3y
© sinz¥iY (D) tanx—secy
X X
- o - - - -
9 Ifa+b+c=0,la =437, b |=3and| ¢ | =4, then angle

N -
between b and c 1is

A) (B)

NS

i
6

© (D)

wla
o a

10. Iff(x)=1] x| + | x—1 |, then which of the following is correct ?
(A) f(x) is both continuous and differentiable, at x = 0 and x = 1.
(B) f(x) is differentiable but not continuous, at x = 0 and x = 1.
(C) f(x) is continuous but not differentiable, at x = 0 and x = 1.

(D) f(x) is neither continuous nor differentiable, at x = 0 and x = 1.
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11.

12.

13.

14.

U Rash Tffertor fpr AX = B @ F&fUa 8, S8l A TUIehi 1 3TTE 8, X T 1
TSR & AT B Toh FRRTeh1 1 ST &, 1 A ehtl fehr 8

(A) TEAR | A|#03qUTsHH e X = BA 1 g G § |

(B) FEmARAfC | A | =0auT(adjA) B=0% |

(C) E@eA| Al=07|

(D) WAE AYMIRARE | A | =0 (adj A) B=0

% f(x) = 23 — 3x + 21 [0, 2] H U Saw o 2

A 0 (B) 2
©) 4 D) 5
a2l a2
3Tahet THRT [1+(—yj } 8 Hremifeqenaa R
dx dac2
(A) wIfe 1,919 1 (B) if¢ 1, dma 2
(C) =hife 2, =ma 1 (D) hife 2, T1a 2

U Frenroiicda wetd 61 Ik T i g | fre W @ i |1 3Heh SR W UM < gl
22

A) (B)

© (D)
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11. A system of linear equations is represented as AX = B, where A is
coefficient matrix, X is variable matrix and B is the constant matrix. Then
the system of equations is
(A) Consistent, if | A | # 0, solution is given by X = BA1,

(B) Inconsistentif | A | =0and (adjA) B=0
(C) Inconsistentif | A | #0
(D) May or may not be consistent if | A | =0 and (adj A) B=0

12. The absolute maximum value of function f(x) = x> — 3x + 2in [0, 2] is :

A) 0 B) 2
€) 4 D) 5
dy | _d?
13. The order and degree of differential function |1+ (—yj ~2 5 are
(A) order 1, degree 1 (B) order 1, degree 2
(C) order 2, degree 1 (D) order 2, degree 2

14. The graph of a trigonometric function is as shown. Which of the following
will represent graph of its inverse ?

(A) (B)

©) D)
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15.

16.

17.

18.

T geh TIMTHT IO % SR feuur o gEma & @ S 3 (2, 72), (15, 20)
3N (40, 15) & 1 A2 Z = 18x + 9y SHehI 3¢90 oM &, dl

(A) Z (2, 72) W Afeehan, q2 (15, 20) T =LTH BT |

(B) Z (15, 20) W 3Aferehad, qT (40, 15) W =IIdH ERT |

(C) Z (40, 15) W Afershaw, a2 (15, 20) W =W & |

(D) Z (40, 15) W Afereham, qT (2, 72) T =[TH BT |

1 -2 -1 ~2
WA:[O 4 —1],Bz{—f)]amc:[gm]%,?hﬁmﬁﬁﬁqw

-3 2 1 —7
T B 2

(A) %t AB (B) adt AC

(C) %ot BA (D) &t AB, AC ¥1 BA

af¢ AU B Seshuuiiel AT &, ol (e o | <l o1 vl 78 8 ?
A) A+Byl=Bl+A" (B) (AB)'=B1A"!
©) adjA)=1A|A" D) [AI7T=]AT]

Tk y2 = x, x = 4 AUT x-37&7 o S o DSATehd &1 T &% T 2 :

4 2

@) [xdx ® [y*dy
0 0
4 4

© 2[Vx dx @ [Vx dx
0 0
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15. The corner points of the feasible region in graphical representation of a
L.P.P. are (2, 72), (15, 20) and (40, 15). If Z = 18x + 9y be the objective
function, then

(A) Zis maximum at (2, 72), minimum at (15, 20)
(B) Z is maximum at (15, 20) minimum at (40, 15)
(C) Zis maximum at (40, 15), minimum at (15, 20)
(D) Z is maximum at (40, 15), minimum at (2, 72)

1 -2 -1 -2
16. LetA=| 0 4 —-1{,B=|-5,C=19 8 7], which of the following is
-3 2 1 -7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (D) All AB, AC and BA

17. If A and B are invertible matrices, then which of the following is not correct ?
A A+Bl1=Bl+A1 (B) (AB)"l=B1Al
(C) adjd)=1A]A" M [A|l=]AT|

18. The area of the shaded region bounded by the curves y% = x, x = 4 and the
x-axis is given by

4 2

@) [xdx ® [y?dy
0 0
4 4

®) QIJ;dx (D) j&dx
0 0
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ANRYT — T MG T
T : o T 19 3R 20 AR (A) 3R 9% (R) 3NN I &, T Y9 T 1 0

2 | Qe feu | f5H weh ol Sifiehe (A) 9T g T ash (R) T 3ifehd o e 7 |

T % Tl AR R iEl (A), (B), (C) 3R (D) & g G |

(A) THI, AHHAA (A) T T (R) T2 & | T (R), ST (A) 1 Hal ST HLdl
2

(B) I, AR (A) a1 7 (R) T& & g T (R), A (A) i wel =we
T s |

(C) 3fiyhem (A) TE R W dh (R) T 2 |

(D) MY (A) TTeTd 8 Felfeh b (R) Tl 2 |

— <
19. s (A)  : f@y = oF S *SO
2k , x>5

kz%%%@x:5wwﬁ%|
& (R) 1 x=a W%heH f Hdd g Ife

A gy = ML £ = £(w)

20. AMHA (A)  : HEI Z UTiehi b1 T=T & | T ®o £ : Z — Z, I f(x) = 3x — 5,
Vx € 7 g Iiivd 2, Tshehl-HAT=STE # |
& (R) : I% HoH S Uhdh! § AT 3T=01esH H 8, Toheh|-3T<0TCeH a1 § |

e -g 5x2=10
T @Ug A 5 3fd Y- T § | TAH TH S 2 HF ¢ |

21. Q%Wﬂ@ﬁaw%ﬁwmaﬁﬁqﬁaﬁsﬁ%ﬁgzzg—g+ﬁam
- A A .
b:i+3§—k§mﬁ1€iﬁﬁ%|

22. ‘a’%éﬂﬁﬂﬁ@ﬁﬁ,ﬁﬂ%%ﬂif@)=«/§ sin x — cos x — 2ax + b, R W gEHAH
o &l |
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Assertion - Reason Based Questions

Direction : Question numbers 19 and 20 are Assertion (A) and Reason
(R) based questions carrying 1 mark each. Two statements are given, one
labelled Assertion (A) and other labelled Reason (R). Select the correct
answer from the options (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 the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s 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. Assertion (A) : f(x) = 3x—8, x<5
2k , x>5

) ) 5
1s continuous at x =5 for k = ok

Reason (R) : For a function f to be continuous at x = a,

A gy = L £ = fa).

20. Assertion (A) : Let Z be the set of integers. A function f: Z — Z defined
as f(x) = 3x — 5, Vx € Z is a bijective.
Reason (R) : A function is a bijective if it is both surjective and
injective.

SECTION - B 5x2=10
This section comprises of 5 Very Short Answer (VSA) type questions of

2 marks each.

—> A A A
21. The diagonals of a parallelogram are given by a = 21 — j + k and

—> A A N
b =1 +3j — k. Find the area of the parallelogram.

22. Find the values of ‘a’ for which f(x) = V3 sin x — cos x — 2ax + b is

decreasing on [R.
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23.

24.

25.

26.

217.

(a) I o STERT-37eTT ST | U ISTd {7 UTd & fob 3eh! TaTT <hl ST Teh G ol T
@ g Iéﬁﬁﬁﬁaﬁsﬁ;:3€+g+2ﬁw§:2§—zg+41A§§1Tr
el o <1 @ehe 8 | I8 7Hd g 6 it 1 g dier 78 2, 3o o i

T <hITTT |
ST

(b) WRE 21 TS 1w TRy S A S Ry AB @ Rl R i & ot

A2, 1, 3)qa1 B(8, -1, 0) & |

x%%ﬂ%ﬁ@ﬁm:

2tan_1x+sin_1( 2x2j =443
1+x

(a) 2005 * T cos? x o T JTdehard ShifT |
YT

(b) ¥R tant (2 +y?) =a2%, @ ? F1a ST |
X

Qg — T
T EUE H 6 TTY I I § | TIeh T 6 3 3 ¢ |
T g T THR 61 W gRT B I :
el 2x+ 3y <6
3x—2y <6

y<1, x>20,y=>0
o AT Z = 8x + 9y T I haHIRTUT AT |

5
(b) rrr-ramaaﬁq:j(|x—1|+|x—2|+|x—5|)dx
0
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23. (a) Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be
- A A A - A A A
represented by vectors a = 31 + j + 2k and b =21 — 2j + 4k.
Determine the angle formed between the kite strings. Assume there

1s no slack in the strings.

OR

(b) Find a vector of magnitude 21 units in the direction opposite to that

—
of AB where A and B are the points A(2, 1, 3) and B(8, -1, 0)

respectively.

24. Solve for x,

2tan_1x+sin_1( 2x2j =443
1+x

25. (a) Differentiate 2°5°¥ w.r.t cos? x.

OR
() Iftan~! (x% + y?) = a2, then find j—y
X
SECTION - C 6x3=18
This section comprises of 6 Short Answer (SA) type questions of 3 marks

each.

26. Solve the following linear programming problem graphically :
Maximize Z = 8x + 9y
Subject to the constraints :

2x +3y <6
3x—2y<6
y<1
x>0,y=>20
27. (a) Find: j 2x—1
(x-1(x+2)(x—-3)
OR

5
(b) Evaluate:J‘(I x—1|+|x-2]|+]x-5])dx
0
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28. T TATShI Al 1 M1 & ITHT H STl ST & O 98 36 YehW Tl A1l & o fopeft oft &7
A H hHT I G 38k JEII &F%heT o THTITH Bl & | Skl Brswm ot sl <Al gt <hl
U ST |

29. y=|x+3 | % UTH SHIST AT AR b JANT H sk AT x-3787 o &= o 39 &1 I
SARA FAHIE A x = —6TMx=0F ST HAE |

30. (a)

(b)

31. (a)

(b)

65/1/3

FEA AR r = (1—1)1 + (A —2)] + 3 - 20k @

Y=+ Di+@u-1)] - @u+ 1)k g0 ved Yart Rrwast § | 3
§Teh S1<l ohl = g{l T hIRTT |

3HAYAT
@ﬁﬁﬁfﬁrﬁ TiesTl, ferehe IR 3T o feequ & 1a7ep <Y ot e ufea 1 8

A > A A —> A A
2 B =21 +85, W=6i+125 @ F =121 + 185 2w s wem

2 | 98 AT 3T HifsTe frem farehe Hiur, Teamst 3 o feera & et i e
Tl TG GUE hT foumiord e 2 |

forelt wifvram, weh sham o ferenfiet oY srufeufe 6t e w1 wrfesdr se = fean
TI'QT%:
X 0 2 4 5
PX) 2p | 3p
el X, m@a@mﬁ%ﬁﬁaﬁm%l
(i) p T HH A HIFT |
(i) IER T STUTRIG T =t ferenffart <At @ o1 wrea 31 <hifs |

ST
TuER o= ° fasmiua ffea=n & foe 3000 3efigan 3 3AEe fou | ur sitehei &
agww%gmw&qmqbﬁaﬂgmuﬁwiaﬁwﬁqwﬁHﬁ%ﬁé;

foru == ferfga wdierr gry femam T | STTAERate o YeH © Hohd firerar & T
fafga when o s ey % fafie 37w S i wIiekar 0.4 7, G Aigel %
fafire 37 T T 1 TIRFRAT 0.35 & | STRIehdT STTq Shifere foh ATgesa g1 7=
J1desh, Toaftga wien J fafsre 37 T 3 I 8 |
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28. A spherical medicine ball when dropped in water dissolves in such a way
that the rate of decrease of volume at any instant is proportional to its
surface area. Calculate the rate of decrease of its radius.

29. Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.

N A A
30. (a) Verify that lines given by ? =1-MD1+A-2)3 +3 -2k and
? =(u+ 11+ QCu- 1)3'\ — (2n + 1)k are skew lines. Hence, find

shortest distance between the lines.
OR
(b) During a cricket match, the position of the bowler, the wicket keeper

—> A A
and the leg slip fielder are in a line given by B = 21 + 87,

—> A A —> A A . .
W =61 +12j and F =121 + 18j respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg slip fielder.

31. (a) The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 4 5
PX) | p | 2p | 3p | p
Where X is the number of students absent.

(1) Calculate p. 1
(11) Calculate the mean of the number of absent students on
Saturday. 2
OR

(b) For the vacancy advertised in the newspaper, 3000 candidates
submitted their applications. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test is 0.4 and that a female getting a
distinction is 0.35. Find the probability that the candidate chosen at
random will have a distinction in the written test.
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32.

33.

34.

35.

65/1/3

Tus - g 4x5=20
39 @S H 4 -3 T & | T A6 5 IR ¢ |
Tsh TRt 3 forenfeiat st f=1 st & a1 o sl | STefed S =nedl § - T, S

I AT

o WA ¥ o i hi ", Hifia U Ak el o [ hl qEa
ANThe o TUH B |

o  wifia oore o ferenfiiat <t v, et e & ferenfEt < T % g | 20 Afes
il

o Tl Forel O Srraifeq Tt s o1 W@ 180 7 |

Ao ferfer g ferfir el # srreifea ferenfian <6t wean sma Hifv |

3T ShiToTu : J‘sin‘1 Y dx

a+x

2
@ #AI-x? + 1y =a(x—y)%,ﬂh%:;a%r%m%%: 1-y
X

1—x2 '
YT

2
md—zmﬁﬁm

(b) IRx=a (cose+logtan9) A y=sin 0, 0= kid
2 4 dx

(@) %@T%YT‘lzzgz # fig A(1, 6, 3) %1 SRifs A" 71 Hife | Figait A e

A" <1 T reft @ st afiestn ot 3ma Hifs |

AT
®) Y@ x15=y13=Z_—96 ot T e fig P it fowehl g Q(2, 4, —1) &

T 7R 2 | P A Q w1 firer areft Yan o wrfieR o e i |
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SECTION -D 4x5=20
This section comprises of 4 Long Answer (LA) type questions of 5 marks
each.

32. A school wants to allocate students into three clubs : Sports, Music and
Drama, under following conditions :

o The number of students in Sports club should be equal to the sum of
the number of students in Music and Drama club.

. The number of students in Music club should be 20 more than half
the number of students in Sports club.

. The total number of students to be allocated in all three clubs are
180.

Find the number of students allocated to different clubs, using matrix
method.

X dx.

33. Find: jsin‘1
a+x

o2
34. (a) If \/1—x2 + \/1—y2 = a(x —y), then prove that ﬂ: 1-y .
dx 1-x2
OR
_ 0 . . d2y n
(b) Ifx=a|cosO+logtan— | andy =sin 0, then find — at 6= —.
2 dxc? 4
y—1 z-2

35. (a) Find the image A' of the point A(1, 6, 3) in the line %ZT:

Also, find the equation of the line joining A and A'.

OR
(b) Find a point P on the line X+ iy Z 3 _Z _9 such that its distance
from point Q(2, 4, —1) is 7 units. Also, find the equation of line joining

P and Q.
65/1/3 Page 19 of 24 P.T.O.
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30 @UE H 3 TehIUT STTHTHA U9 8 | Teh U9 o 4 3T 2 | 3x4=12
36. Ush heT feteh 310 B g 3= oS T8 “Hee” <l Taeren i Hig T 3ehe S

3 foru 3cges B | =1 et oifer gee 5 oedeh T A = {1, 2, 3} WaReiya &, foradt 2

R, =12, 3), (3, 2)}

R, =11, 2), (1, 3), (3, 2)}

R;=1(1,2), (2, 1), (1, D}

R,=11,1), (1, 2), 3, 3), 2, 2)}

R; =11, 1), (1, 2), 3, 3), (2, 2), (2, 1), 2, 3), (3, 2)}

Torenfe & Suea gewl & fore e foe Teai w1 st e & fou s S 2

(i) &Y T BT ST e TR FshIdeh 8§ T THHT T2l 2 |

(ii) e T BN ST Teged I Tl § W FshHeh T8l 2 |

(i) (a) TG TG I AT THIHT & T A A Taged 3T A & Hshideh 3 |

AU
(i) (b) FEY R, I Jodl Hae S & forw o gt st Sire e, 3= farfaw |

37.

Teh Seh 319 UTEeh] o [ Jeh o AT T 0T 3UASH T 7, o foh fherg <X,
AT €T 37 Ifuset e | ook & st 3iehel @ 42 TTd & foh Uutee fhaee €, weiifen et
T IS g W HAES: 10%, 20% TR 70% JTRIShdT o HT 0T I hid & | 3RO o
E A& 0T 1 YA L Fehal & I1 3K Feh!H H e Hl S TehdlT & | o o 3Tl
T FdT & Tob therg I, FelifeT 12 3T Jfuaet 1¢ TR 30T o o §Te fehd) safed gy s=or
A WX Teh i 1 TRl SHET: 5%, 3% 3T 1% 7 |

IUerd oh IMER T 1 & 3o i ;

(i) =RUT T < STG Teh UTEh o KU1 FehT+ H b i chi 9T JTRIhdT & ? 2

(i) e UTEs 1 oI o ST Yo H Teh LT & | T WTTIehal & o 384 ANwaet &
ST 9T 30 ot o ? 2
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SECTION - E 3x4=12
This section comprises of 3 case study/passage based questions of 4 marks each.

36. A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A ={1, 2, 3} :

R, =12, 3), 3, 2)}

Ry, =1(1, 2), 1, 3), (3, 2);

Ry=1(1,2), 2,1, 4, 1)}

R,=1{1, 1, (1, 2), (3, 3), 2, 2);
R;={1,1,(1,2),(3,3),2,2),201,2,3),3,2)

The students are asked to answer the following questions about the above
relations :
(1) Identify the relation which is reflexive, transitive but not symmetric.
(i1) Identify the relation which is reflexive and symmetric but not transitive.
(111) (a) Identify the relations which are symmetric but neither reflexive
nor transitive.
OR
(111) (b) What pairs should be added to the relation R, to make it an
equivalence relation ?

37.

A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it is known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 70% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate 1s 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(1) What is the probability that a customer after availing the loan will

default on the loan repayment ? 2
(1) A customer after availing the loan, defaults on loan repayment. What is
the probability that he availed the loan at a variable rate of interest ? 2
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38.

65/1/3

Teh feehet hHOT HTIATRR UR Id o1 &l & | 72 Bd T &R o fefe 38 91 300

et HHT W T T @ | 3 o feSTe 1 U |iee o gt faweH & S 9Ee @

1 9 wiear § | W1 9IS 3 wiserd STl ST sl deTs x el a1 $Heh THial el

ST hl T y HIeX R |

IO G h IR T 791 3 IR i :

() i ot Tt S EE qen gereR fasres J SR g 8, R § xqen y |

1 EHTeRTT 31T ST |

(ii) TR UTeT T &A% x o Hoid o &9 H feAfgu |

(iii) (a) &SI B o FhIfeh [o7g [T HINIC | TEdH SFaehersl s JANT H 8 Fhifdh
foig 3T Shifse o  Serer sifereram | Sifuesan &wa ot Jma Hife |

e

(ii) (b) YW 3TEherSl GO o TAN & 300 Hiex Har wrEft o Y= ¥ uiEg
SAfRIhaH 8 T SAB 1A hITT &l FHIR forarsH w1 off formmn 2 |
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38.

65/1/3

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections.

Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be y metres.

Based on this information, answer the following questions :

(1) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and y.

(11) Write the area of the solar panel as a function of x.

(111) (a) Find the critical points of the area function. Use second
derivative test to determine critical points at the maximum
area. Also, find the maximum area.

OR

(111) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition.
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T 3397 :

FHETITRET 145971 &1 S el @ 91gY 37K 371 & & 91 HIlg :

(i) 39 597-97 4 38 F97 & | @I FT SHHard & |

(i) I8 Y97-97 Ui @USI 7 99157 68— &, @&, T, T09 & |

(iii) @UE & H Yo7 G&I1 1 & 18 T% FIaswcdid adl Jo7 G&I7 19 TF 20 ST4HIT
gd qeb STENRT 1 3 & I & |

(iv) TWUE @ T J97 G&IT121 T 25 T 37ld TG-FHIT (VSA) FHR & 2 37 & Fo7 & |

(v) TUE T H ¥ G&IT 26 T 31 T TG-IFIT (SA) FHR & 3 3] & 97 3 |

(vi) @UE g T J97 G132 T 35 % 9-370F (LA) FPR &5 376 & Fo7 & |

(vii) TS T H J97 G&IT 36 T 38 YHT 37eqFT ENMRT 4 3H1 & J97 & |

(viii) Y97-99 # GHT faeheq 757 197 791 & | FEf, @08 @ F 2 Yol H, GUS T & 3 FoI
4, @vs g % 2 39 4 797 GUS & & 2 ¥l 7 FaRke lahcy F Jaeg 1791 T

&/
(ix) PP B 39T Tldd 3 |

@ug <h

3 TS H FEIaehei I9T &, 1578 I J97 1 3% F & |

1. T %ad f: R, — R (& R, 9+ft RO arafesh @&1eii &1 0= 7)
f(x) = 4x + 3 G URWTING &, a1 I8 He :

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

(D) 9 T THehl 3R A & S=BGEH 3

2. I Teh AR % 36 AT &, Al $Hh! GWA hITeTl 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 -
3 szx):{ B X0 i o, e et 8 e R 7

(A) f(x)Fad 3R rahag g, @t x ¢ RS foT

(B) fx)¥dd g, @fix e RS foU

(C) flx)Fdd 3R rgheH1g &, @t x € R— {0} forw
(D) fix) 3 fogati W HEad 2

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

5. zr&f”’ 2}{6 2}%,@[%+%meam:

5 Xy 5 8 X |y
A 7 (B) 6
Cc) 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. HlﬂlaHlﬂOh‘élﬁ{Sﬁgﬁ%%aﬁawwe@w%%sinG:g%I?ﬁ

AL D ERER R
3 3
(A) ig (B) iZ
4 4
(®) ig (D) J_rg
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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,Vvxel(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
LWk |w

(®) (D)

I+
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8.

10.

11.

12.

13.

WW(I—XZ)? +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 b W@ & fdp-hEEd 3k, V3k, V3k &, Ak HIAM 2 :

A =1 B) ++/3
1

(C) =3 (D) J_rg

Tk g NUTHA SedHHRR] GHET HaTd gidl 8 :
(A) AFEH o B) g b T
(©) Tearda wem @ (D) <RITA6 B o

Ife P(A|B) = P(A’|B) ®, 1 T & & -9 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
. 5 IO 2
Xx“+x+1 x“—-x+1
(A)  2x3 B) 2
@© 0 (D) 2x3-2

X%Hﬁ&?, sin (x2) T el x = Jn WR

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 vV/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
© -24n D) 2+r
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14. 3Adhd GHIHRT [1+(d—yj } - Y & 3 3k wm SHAS: B

15.

16.

17.

18.

dx dx?
A 1,2 (B) 2,3
© 21 (D) 2,6
iew, fomer sifam foag A (2, - 3, 5) d«1 TRiH fog B (3,-4,7) 8, @
A i -] +2k B) 1+ ] +2k
© -1i-7-2k D) —1i+; -2k
y-318 | g P(a, b, ¢) 1 1 2 :
A b (B) b2
C) a?+c? (D) a2 +c?

Ul XZO,yZO,X+y24ﬁﬁﬂ%§@ﬁ%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,
ar

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

¥¥7 G&IT 19 37K 20 371497 Uq a@b e 97 & | 1 H97 1€ 70 & 574 v #i
SHUHYT (A) TIT G ®! T% (R) GRT 371 13371 777 & | 37 41 & Tg IR 14 157
77 @il (A), (B), (C) 3R (D) H & F7a G117 |

(A) IHI (A) 3R T (R) AT Tl & AR Toh (R), AR (A) ht T
ST LT 2 |

(B) AWHA (A) 3R Tk (R) QHI &&! 8, T o (R), IR (A) i F&l
ST 7gT Hdl 7 |

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

(D) 3T (A) Teld B, Tq 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 A
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.
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19. 3FIT (A) :
@b (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].

cos0el[-1,1],V 0 e |0, 2nr].

ﬁﬁﬁaﬁ@wwﬁﬂﬁng,yﬁ'{z@&ﬁ%m
& Bl Wl 3 |

foreft W@ g x, y 3T 7 318N <hl YATcH feRmishi & Ty sy
oc,B?:ﬁ'{y%WaqﬁtR‘ coszoc+cosz[3+coszy=1%l

Qs @

37 @Ug 4 37fq TY-3F0T (VSA) IR & J97 8, [578 5% &2 3% 3 |

21. (%) W= HIGC 6 w1 wH flx) = x2 |x|, 6§ x = 0 T HecherT 8 A1
Tl |

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

AT

4y

22, 3T foh Bl f(x) = 4x° — 18x2 + 27x — 7 I I=AdH I1 FeAqq A4 78 2 |

23. (%) Td I :

J‘X1/1+2X dx

HAAAT

(@) WM A iU
2

65/1/1-11
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J'O4

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].
cos0e[-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

IX1/1+2X dx

(b)

65/1/1-11

OR

Evaluate :

2

.[04

sin v/x
Jx

dx
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24, AR A YW WRW & W b W IUEK F B (2 + b) L a W
2a +b)L b, R agFRTRE | B | =2 |2 |.

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

Qug 1

3T GUE § TY-FTHIT (SA) FHR & F97 &, 1578 Jcd% & 3 3% 3 |

26. (F) =TI A=(1,2,3,4,5 T T &9 R=(xy) : |x2-y2| <8 g
Ry 8 | = shife fob w1 I8 999 R Wqed, 9 iR M
g |

AYAT

(@) % f: R > R, fix) = ax + b g0 30 TR qidiia 2 f6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Tq:, ST hINT fob FAT BT f(x) Tehehl
3N SATeSeh g a1 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 = 2/1\ — 43'\ + 512 and

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

parallelogram ABCD.

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

2

dy _ |1-y

dx 1-x2

AT

(@) IR y=(tanxx3, @ j_z 7 HifT |

28. (%) Td HiWT :

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 3 fR y=g,ﬂ'ﬁix=1.

30. T s T auE &1 Ao oty g g il ¢
=1 =atyl & T@ia
X+ 2y <12
2x +y <12
4x + 5y > 20
x>20,y=>0

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

P(F) 3R P(E U F) Fma shifsw |
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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) &
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=>0

3. 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).
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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 A-l Fd HIGC R 3ae T &, =
0 -2 1
Trfieptor e o1 g I
x—-2y=10,2x-y—-z=8,-2y+z="17
TUan
~1 a 2 1 -1 1
(@) afg A=| 1 2 x|dqAMMAL=|-8 7 —-5|%,
3 1 1 b y 3

@l (a +x)— (b + y) T I G hIFGT |

33. (%) TH @ HIT

T
J‘4 sin X + cos X

o 9+16sin2x

dx

AT
(@) ¥ a HifT

_[2 sin 2x tan™} (sin x) dx
0

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

35. afivr X =Y 22 222 fagPes,y, o) AR PO(L0,7T) % @ fig

P % fcaries 3d shifse |
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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="7

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 :

s

_[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 I3 &, 579 Jedeh & 4 37 & /

Th{0T HAETAA - 1

36. ¢ftheh gictd o weX W Tafve Tl W TR Tfis Ioared f$¢aM (OSVD) Jortedt
TTUd <l 8 | 3 HA 300 WieX h gl ¥ O i § e Il A8 hl Bl o

Gohd B M AR T ot 0 L Thd 2 |
TSR Tits feeam
afga wfie feeamm g TSR aredi st T 1w w9
e (I19) = TER § AT % fog Wit e e
fog A forg B U B - A A Aefa # ufedd 1 AGAr @
(STeer 9vTe)
T Ei
A B TSR g Ieafsla e
e % 9" e |
qqT T 2 T3 h1g 9%
F1 fedam g3 2 |

T @H W 5 Hict hl IA5 W Teh hH TTUA fohaT T 8 | I8 20 HIX / Ths
1 TTfd & @ W gL ST T Tk R HT Gd] AT 2 | @H W UG ¥ x WX gt W
fepelt 9t foig W, T C ¥ TS AL T I HIT 6 7 |

39 FIA1 o IMMER R, 7 Il 6 I R

(i) @Y W EATMUT FRT T R h1 HaTs AR x o &I H 0 il =k HIT | 1

(ii) %maﬁﬁml 1
(i) (%) T HR GH ¥ 50 W g &, 1 39 & W THY h AL IAIT
HIv § giadd i g F1d i | 2
Jrran

(i) (@) 9 @H % 9§ ¥ 50 HIX hi g W qHU HR & WY 6 HUE
399 iU | Uiad sl & %i%?ﬂ/ﬁ% g, d R i Td Ja
hITT | 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
Speed Distance RADAR RADAR measures the change in
POINT A POINT B peed = Time B — Time A the frequency of returned radio

waves to precisely measure the
speed of vehicles (the Doppler
TIME TIME
A B effect)

Radio waves emitted
by the RADAR bounce
back 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 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
(i) 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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37. T % WY % IIHR, Jarg qNEad o HRU gHAT W o fafd &= § a1y
faeny sgar 8 | 9y foeliy Ig@ 1 givshad ST ¢ B SR TR IgM # <ff

L 7 |

A T for Teh gaTE STE | UTReRar o @y iR faenyy, germ faans
Tooh [J&flY T WS BT 7 | 38 Famar, TR faey, wem faay ik
Booh To&IY o 10T gaT3 SRS o TTded W QU § Yge shi WTRIehdl ShHST: 55%,
37% 3R 17% 3 |

arg faei
RIRH B
. AEIY
+ 1 HiX + 5 Hict + 30 X

I9YTh A1 % YR T, T THI o IR GV :

(i)  BATS TES % Taed W o H Yga ohl FTRRRAT J1d hIFT |

(i) Ife BT TR YA Tded W L H Ygudl 8, ol WIRehdl 1d hIfg foh
TET wegH [g&y o Il 3T 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.

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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38. IR HeH f:X > Y U IR RN B fF fix) = y Teheh! qa A= I,
@ B Th A BeH g Y - X 30 YR GG o Hehd @ T g(y) = x,
e x e XAy =f(x),y € Y& | B g hl Bl {1 IfdeA™ gl ST 2 |

sine ®ed T UTd R 3T % sine : R — R T Al Tehehl 8 3 7 & AT=0ch
g | 71 S1pd ¥ sine e w1 3TToi@ fe@mn w7 |

M ST sine B T=T A | [— 1, 1] 39 YR IRATNG 8 6 sine ®ed &
gfaa® 1 @'@Iﬂ%,ﬁsin‘lx:[—l, 1] - A R 9ffyg 2 |

I9YTh A1 % YR T, T THI o IR GV

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

3G T |

(ii) AR sin~! (x) BT [- 1, 1] & T T&I AF @1 | qiwrvad fomm = &,
@ sin~! [— %j —sin~1 (1) &1 AH W%ﬁﬁm |
(i) (%) [-1,1] ¥ &I UH I G & 0T sin~! x T TG FET |
Jrra
(i) (@) fix)=2sin™!(1-x) T I 3R IRE F1d HfFT |
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Case Study -3

38. Ifa functionf: 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 f(x) = 2 sin™! (1 — x).
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T 4597 :
HETfeTied 13T &1 aga @rae] @ 9igq 7R 371 G&d] & et Iy :

(i)
(it)
(iit)

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

(ix)

3G Y97-97 H 38 o7 & | @ I97 HAaTd & |

I8 J97-97 Qi @USI H f[AyifGid 86— &, @, T, 905 & |

GUE & H Y7 G&I1 1 & 18 T% Flabedid a9l o7 G&IT 19 TF 20 ST4HIT
gd d%b SR 1 31 & I & |

GUe @ 4 J97 g1 21 T 25 7% 3l7 TG-FHIT (VSA) JHR 3 2 37 & J97 & |
QU T 4 J77 &7 26 @ 31 T TG-ITI (SA) FHR & 3 3] & 97 3 |

T g 7 J97 G&I7 32 T 35 % 9-3709 (LA) IR & 5 37 & Fo7 8 |

TS & H Y97 GEIT 36 T 38 YHT 77T SENMRT 4 371 & J97 & |

J97-97 H GHY fdheq 787 1297 71 8 | TEfY, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @vs g % 2 39 4 797 GUS & & 2 ¥l 7 FaRke lahcy F Jaeg 1791 T

&
opoiet H IqIIT afedd & |/

@ug <h

39 @IS H Sglahcdid Jo &, 1574 Jed% o7 1 3% #1 & |

1.

Hldléulﬂwaﬁsﬁﬁaﬁtﬁ%aﬁawwesﬂwﬁ% sin9=§% |

AL D SRR
3 3
(A) ig (B) J_rZ
4 4
(C) J_rg (D) J_rg

3TThe FHThHTT Xj_y —y =x%—3x %I AYTHA U B :
X

A x B) -x
©) xt (D) log (x71)
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

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

(viii) 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.

AN
1. Let 6 be the angle between two unit vectors a and b such that sin 0 = %

A N
Then, a . b is equal to :

(A)

I+

(B)

I+

(®)

[+
Ol O] w

(D)

[+
Wk |w

2. The integrating factor of the differential equation x j_y —y=x%-3x

X
1S :
A x B) -x
Cc) x1 (D) log (x1
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3.  Afe foreht wsh a1 o fgp-shamE 3k, V3k, V3k &, A k HTAM 7 :

A +1 (B) ++3

1
3

4. Uk Igeh MUTHA SSEIHSRR IS Hafod gidl §
(A) AR B o (B) aH e d

(C) =3 (D) =

©) feardfa weq @ (D) <RHIIAER B o

5. A PA|B)=P(A’'|B) %, 0 (71§ & -1 % H&l B ?

(A)  P(A) = P(A) (B) P(A)=2P(B)
(©) PANB)= % P(B) (D) P(ANB)=2P®B)
2 -3 5
6. A a; A6 0 4|k KA (I FG N HgEUS A @, dq
1 5 -7

all A21 + alz A22 + a13 A23 <l HIH @T” .
A O (B) -28

C) 114 (D) -114

7.  x ' HUE, sin (x2) T 3TTHA, x = Jn WE :

A 1 B -1
C) -2+n M) 2+rn
d 2 3 d2 ANON "
8.  37dchdl HHIHII 1+(—yj = &Y & ife 3R 9 HE: ©
dx dx2
A 1,2 B) 2,3
<) 2,1 D) 2,6
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3. If the direction cosines of a line are 3k, v/3k, +/3k, then the value of k

1S :

A 1 B) *+3
© +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) PA)=2P(B)
1
(C) PANB)= 2 P(B) (D) P(ANB)=2PB)
6. If ajj and Aij represent the (i) element and its cofactor of
2 -3 b5
6 0 4| respectively, then the value of a;; Ay + a9 Agy + 213 Agg
1 5 -7
is :
A) O (B) -28
C) 114 (D) -114
7. The derivative of sin (x2) w.r.t. x, at x = /= is:
A 1 B) -1
© -2+ D) 2+n
dy 2]’ 42
8. The order and degree of the differential equation 1+(d—j = d—};
X X

respectively are :
A 1,2 B 2,3
< 21 (D) 2,6
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9.  afew, e sifow fog A (2,3, 5)an yRfvss g B (3,4, %, 2

A -7 +2k B) i+ +2k
© -i-]-2k D) —i+; -2k
10. y-31& € fog P(a, b, o) H gl 2 :
A b (B) b2
(C) +a®+c? (D) a2+ c2
11. =& x>0,y>0,x+y>4 § Mgifa gama & & S fogsti 6 g
2
N B) 1
) 2 (D) 3
12. 3f¢ Q GHM hIfe ITel AR a7 ARl A IR B3k iU (A + B)2 = A2 + B2 B,
ar e
(A) AB=0 (B) AB=-BA
(C) BA=0 (D) AB=BA

13. 'HHEWA={X:XeZ?ﬂal'{OSXS10}ﬁR={(X,y):X=y}§'IT[‘TF{ﬂTf\G|?T'{3iE.’%TR
T oddl 999 g | Joddl Sl hl 98 3

A 1 (B) 2
(C) 10 D) 11
14. 3fc T YR % 36 TG @, Al $Heh! TWT IS shl T&AT 3 :
(A) 13 B) 3
) 5 D) 9

15. fagafl < dedn, S& fix) = [x], 0 < x < 3 ([-] 9o &g YUlish e ohl GMIdT 8)
IHAT T8l B, ®
A 1 B) 2
) 3 (D) 4
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10.

11.

12.

13.

14.

15.

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

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
The distance of point P(a, b, ¢) from y-axis is :
A b B) b2
(C) a?+c? (D) a2+ c2

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

If A and B are two non-zero square matrices of same order such that
(A + B)2 = A + B2, then :

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

(C) BA=O (D) AB=BA

A relation R definedonset A={x:xeZand 0<x<10}asR={x,y):x =y}
is given to be an equivalence relation. The number of equivalence classes is :
A 1 B 2

(C) 10 (D) 11

If a matrix has 36 elements, the number of possible orders it can have,
1S :

A) 13 B) 3
C 5 (D) 9

The number of points, where f(x) = [x], 0 < x < 3 ([:] denotes greatest
integer function) is not differentiable is :

A 1 B) 2
< 3 (D) 4
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16. M f(x) 3= [a, b] H Th Tad %o 2 N A< (a, b) § aha-T B |
ql I8 B f(x) AU (a, b) H R gemm g, afe .
(A) f'(x)<0,f x e (a, b) fow
(B) f'(x)>0,af x e (a,b)w fau
(C) f'(x)=0,af x e (a, b) fow
(D) fix)>0,8 x e (a, b)& T

7. zr%f”y 2}—{6 2}%,@[%+%jwmam:

5 =xy| |5 8 y
A 7 (B) 6
C) 8 (D) 18
18. ZIﬁj‘ 12dx=2%,?ﬁ‘a’3ﬂm%:
04+x 6
(A) g (B) 243
1
C) 3 D) —
C) (D) 73

J97 G&IT 19 37K 20 39H97 T T RT J97 8 | & F97 130 78 & 574 v &1
SIYFHIT (A) T TR B 7% (R) RT 37/ 136971 o7 & | 7 Jo71 & @& IR A4 157
77 B1T (A), (B), (C) 3% (D) 7 8 g7a¢ 5w |

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

(B) 3AfYHAT (A) 3R b (R) HT Tl &, Tg dob (R), 3 (A) hT T&l
T TFT Ll 3 |

(C) AMHeH (A) T& 8, Wrg % (R) TeId & |

(D) ANHYE (A) A &, 9q d%h (R) T& 7 |
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16. 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) f'x)>0,vxe(a,b)
C) f'x)=0,vxe(a,b)

D) fx)>0,vxe(a,b)

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

2 6 2
17. If {Xer } = { 8] then the value of [%4-%) 1S :

a
18. If j 1 5 dx = E,then the value of ‘a’ is :
04+x 6

(A) g (B) 243

1
C 3 D) —
C) 3 ()\/§

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. 3HYT(A): Iaia H s War wefi ot ue Wy x, y 3 z A& & Aved

& & TRt 7 |
7% (R) : foreht @ g x, y 3R 2 3787 i gATeH fesmedt & Wy
oc,B?:ﬁ'{y%Waqﬁtl'{ cos? o+ cosZ B+ cosZy=1 2|

1 cos 0 1
20. 3YFIT(A) : 3eYE A = [ cos 0 1 cos 9], &l 0 € [0, 27] =+ 1%1?,
-1 —cos 0 1

|A| €2,4].

7% (R) : cos0el[=1,1],v 0 € [0, 2nl.

Qe 9

39 GUE 4 37id TY-IRIT (VSA) TP & J97 &, 578 Td4%H & 2 375 & |
21. (%) Tq HiGT :
J‘X1/1+2X dx

AT

(@) WM A iU
2
J‘4 sin +/x

dx
0 Jx

22. AR A YW GRW a W b WIS F B (2 + b) L a 3N
2a +b)L b,d Rig BT | b | =42 |2 |
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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, a, B, y with the positive

directions of x, y and 2z axes respectively,

2

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

1 cos 0 1
20. Assertion (A) : For matrix A= |—cos 9 1 cos 0 |, where 6 € [0, 27],
-1 —cos6 1

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

SECTION B

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

21. (a) Find :

IX1/1+2X dx

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

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

> o o - -
(2a + b)L b,thenprovethat | b | =2 |a |.
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. . —> A A
23. & M R §, ABCD UH Wi @qs B | AR AB = 21 — 4] + 5k e
—> . —> .
DB = 3i — 6] +2k &, @ AD ¥ HIfT 3K 395 T & TR TqS
ABCD &1 &%a Td i |

24. (%) AR y= Joosx+y B, q Rag Hifwe %= SImX

1-2y
HAAT
(@) gy o weH fix) = |x |3 3194 Iid & 94t fogali W ofashera 2 |
25. e f(x) = 12x*3 - 6x1/3, x € [0, 1] &1 & 3=aw A= 3R fruer feraw

qH a0 HIT |

Que

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

26. (%) TqHINT :

I x” dx

(x2 +4)(x2+9)
T

(@) WH A i :

3
J' (Ix—1]+|x-2|+|x—3]) dx
1
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%
23. 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.

24, (a) Ify=.cosx+y,provethat ? = 1S1n2x .
X — 4y

OR

(b)  Show that the function f(x) = |x |3 is differentiable at all points of
its domain.

25. Find the absolute maximum and minimum values of the function
fix) = 12x*3 _6x13 x < [0, 1].

SECTION C

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

26. (a) Find :
2

J‘ X dx
(x2 +4)(x2 +9)
OR

(b) Evaluate :
3
J' (Ix—1]+|x—2|+|x—3]) dx
1
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dy X2—|—y2
27. eﬂawwﬂwd—= 5 T ATk &A AT hINT |
X Xy

28. =1 g T guE &1 s fafy 9 ga <hifSu
=1 saQdl & 3Taid
X+ 2y >4

3Xx+y<6
x+y<4

x,y=>0
z = 5x + 4y I STfhaHR T |

29. E 3 F 2 &&dd g8 vel 8 f5aeh ol P(E) = 06 aMTP(EUF) = 06 2 |
P(F) 3R P(E U F) Fma $ifse |

30. (%) WH=I A=1{(1,2 34,50 T 9 R={x,y) : |x2-y%| <8 g
IRUTYA B | = shife foh T I8 999 R ¥&qed, GHMd 3R T
2|

HAAAT

(@) % f: R > R, fix) = ax + b g0 39 TR qiedia 2 f6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 37d:, A hITU foh T BeAT f(x) Tehehl
3R ITT=Beeh g A1 Tai |

31. (®) AR J1-x2 +1-y2 —ax—y) B, @ fag Hiftm Fs

dy _ 1=y
dx  J1-x2
AT

(@) e y=(tanx)*g, @ 3—§ 3Td <hifST |
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27.

28.

29.

30.

31.

2 2
Find the general solution of the differential equation 3_y X Ty

X 2xy

Solve the following linear programming problem graphically :
Maximise z = 5x + 4y
subject to the constraints

X+2y=>4

3Xx+y<6

x+y<4

x,y=>0

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).

(a) 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

(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.

(a) If\/l—x2 + \/1—}’2 =a(X—y),provethatﬂ = 1-y
dx 1-x

OR

(b) Ify=(tan x)%, then find j_y .
X
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59 @8 4 F9-3RIT (LA) IPR & 97 &, 573 Je3% &5 3% & |

32. (%) WM I HINT :

/2

J‘ oX (1+s1ndeX
1+cosx
0
AYAT

(@) @ ST

/3 )
J‘ Sin X + CoS X

e J/sin 2x

dx

33, e faft % A 4, A S L - 1% 3w i - -2
I x = 2% 9 7, ¥THA TG hIT |

34. THIR IgYsl ABCD 1 Y1 & aiehtor 4 7
x+1 y-2 z-1

AB: =
1 -2 2
BC - X—1=y+2=z—5
3 -5 3
CD - X—4=y+7=z—8
1 -2 2
DA - X—2=y+3=z—4
3 -5 3
faerul BD =1 gHiertur 1a shifoTe |
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SECTION D

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

32. (a) Evaluate :

/2 1 )
j oX [ﬂ] i
1+cosx
0
OR
(b) Find :
/3

dx

J‘ sin X + CoS X

e «/sin 2x

2 2

33. Using integration, find the area of the ellipse )1(_6 + L 1, included

4

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
cD - X—4=y+7=z—8
1 -2 2
DA - x—2=y+3=z—4

3 -5 3

Find the equation of diagonal BD.
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1 -2 0
35. (&) 3T A=[2 -1 —1|3%, @ Al F@ HNC AR 3o =0 |, =

0 -2 1
gt e @t g hife
x—-2y=10,2x-y—-z=8,-2y+z="17

Jrrat
-1 a 2 1 -1 1
(@) Afg A=| 1 2 x|dqaMMA1l=|-8 7 -5|%,

3 1 1 b y 3

at (a +x)— (b + y) T AH A HIVY |
QU &

39 GUG § 3 JHU 77T TERT I97 &, 578 Jedeh & 4 37 & |
ThI0T AT - 1

36. T o WY & IIHR, JAag INEaH o HROT gHA1 W fafim & o 9y
%&ﬁﬂ;ﬁfﬂﬁ | arg faeny IgM =t gfveha &1 a1 8 IR TR 3 ° <
<{dl & |
7 <fifsre for wep garE St a9 iReRdr & @y i faeny, weay faany o
Tooh [J&II T ITIHT Ll & | 39 TamEl, TR fagiv, Aem faay oK
Boh TO&Y o R TS &S o TTded W ol H YgaH shl TTRIhdT A 55%,
37% 3 17% B |

arg faeiw

R
. ATy
+ 1 "X + 5 HiX + 30 HicT
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1 -2 0
35. (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
b) IfA=| 1 2 x|andAl=|-8 7 -5/,
311 b y 3

find the value of (a + x) — (b + y).
SECTION E

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.
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30 FIA1 o IR W, T J1 o I G

(i) 13 T8N o Tded W o H Yga ! TTRiehdl 1d Y | 2
(i) i gaTs ST 39 Tded T ¢ H Ygadl 2, dl Rkl F1d Iy fop
T eI gy o I g3 B | 2

TYh{UT HETTA - 2

37. IR BT f:X > Y 3H YhR IRWING B 6 fix) = y Tehehl qeT = I,
@ BH Th AT BeH g Y - X 38 ThI GRAITNG o Fehd & T g(y) = x,
T x e XAAMy =f(x),y € Y& | B g ol B a1 Tl Hal Ial & |
sine %A hT JTd Rﬁl’(Wsine:R—)Rqﬂ}Qﬁ%?ﬁ'{qEﬁm
8 | e AR # sine ®aH 1 @ @RI 1 7 |

A ST sine B T=T A | [— 1, 1] 39 YR qRATNd 8 76 sine ®ed &
gfae® 1 @'@Iﬂ%,ﬁsin‘lx:[—l, 1] - A R 9fTfyg 2 |

I9YTh AT % YR T, T THI o IR GV

(i) It A &I OF M@ & AN J JAAWA 8, al TH Th AqqA hl
3T ST | 1

(ii) AR sin~! (x) BT [- 1, 1] & T T&I AW @1 | qiewrva foram = &,
al sin~! [— %j _ sin~1 (1) =T HH T4 shIfVT |

i) (F) [=1,1] ¥ J&I A ITET T o ToTT sin~! x T 3@ FET | 2
Srra
(i) (@) f(x)=2sin"!(1—x) 1 I@ AR TRE F1q HIC | 2
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37.

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.

Case Study - 2

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 = 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~! (— %] —sin~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 f(x) = 2 sin™! (1 — x).

2
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38. e gficta = wrex o fafvm Tl W TR wfie Ieate fe¢amm (OSVD) Jorret
1A <l & | A hA 300 HieX shi gl © oS il & = dTed o8 bl Blel o

Hohd & 3T TR T off W A Fhd 3 |
TeR e feewm
3fga wite feeam Ter A T F e €
wie () - R Ter A o 3
< A < B HI B - GHT A | T giedg qT9dt
%'3 %I'g (STeer 94T
e Eeeo
A B TER g Ieafia e
% au" e o
IqT I 2 5 1S 9%
F1 fedam g1 7 |

Teh @W W 5 WX FI 398 | T HAU €riua foham w7 | a8 20 Mex / Ake
61 TG @Y G AT @] Th HR HT IA1 A1 2 | @H h 91G § x W g W
fepelt 9t foig W, T C ¥ TS AL 1 3T H 67 |

ITYh FIAT o YR T, T JoHT o I ST

G) E©Y W Tnfud feu T hm hl S 3 x % T H 0 hl Fh hIfVT | 1
(ii) %maﬁﬁml 1

(i) (%) @ HX @H H 50 WX G &, A 39 & | qHI 6 G I
v § giad i g F1d hifTg | 2
Tt

(i) (@) A @H F 9g § 50 Hex H gt W gElt R F I & G0
399 iU | UiEd sl & %ﬁ%ﬂ:{/ﬁﬂ B, a1 SR I 7fd J1d
Hiforg | 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

Speed = Distance RADAR RADAR measures the change in

POINT A POINT B Time B — Time A the frequency of returned radio
waves to precisely measure the

speed of vehicles (the Doppler
TIME TIME
A B effect)

Radio waves emitted
by the RADAR bounce
back 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 @ i 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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T 4597 :
HETfeTied 13T &1 aga @rae] @ 9igq 7R 371 G&d] & et 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[AyifGid 86— &, @, T, 905 & |

GUE & H Y7 G&I1 1 & 18 T% Flabedid a9l o7 G&IT 19 TF 20 ST4HIT
Td T STENT 1 37 F J97 & |

GUe @ 4 J97 g1 21 T 25 7% 3l7 TG-FHIT (VSA) JHR 3 2 37 & J97 & |
QU T 4 J77 &7 26 @ 31 T TG-ITI (SA) FHR & 3 3] & 97 3 |

T g 7 J97 G&I7 32 T 35 % 9-3709 (LA) IR & 5 37 & Fo7 8 |

TS & H Y97 GEIT 36 T 38 YHT 77T SENMRT 4 371 & J97 & |

J97-97 H GHY fdheq 787 1297 71 8 | TEfY, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @vs g % 2 39 4 797 GUS & & 2 ¥l 7 FaRke lahcy F Jaeg 1791 T

&
opoiet H IqIIT afedd & |/

@ug <h

3 TS H FEIaehei I9T &, 1578 I J97 1 3% F & |

1.

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

(A) 2 B) -t?
1 1
(©) 2 (D) m 2
dy 1
JThel UL — = 1 & B
dx logy
(A) logy=x+c B) ylogy-y=x+c
(C) logy-y=x+c (D) ylogy+y=x+c
Tfew, faet sifqm fig A (2,3, 5)dn Tfis g B (3,-4, 1 2, ? :
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 JAN A N
(A) 1 —j+2k B) 1 +j+2k

N A A N A N
) -i-3-2k D) -i+j -2k
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4. y-3¥ ¥ 95 P(a, b, c) I g0 7 :
A b (B) b2

(C) a2 + c2 D) a2+ c2

5. azlaﬁ%:ﬁxzo,yzo,x+yz4ﬁﬁaﬁmwmé€aﬁ=ﬂaﬁgﬁ?ﬁﬁw
I
A 0 B) 1
€ 2 (D) 3

6. A TG A IR B h hIfeAT AWM 1 x 3 3 3 x 1 7, ql =g A'B’ sl Hife
=
(A) 1x1 (B) 3x1
(C) 1x3 D) 3x3

7. T 999 RSP O & G & &9 H qRATNT Foham T 7
R={(X,y):x,yﬁ 5 cm DT B)
?Ta’ﬂﬁ‘%i[:
(A) Had @I 8
(B) Taqcd IR Hheh B
(C) wHfHd 3R TshTih B
(D) 1 Hsheh, 7 & U, T @ Wed 8

8. IR Teh R 36 31U &, I SEh! TN HifeAT hi TEAT 3 :

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

(A) f(x)Fad 3R rahag &, @t x ¢ RSP foT

(B) fx)¥dd g, @fix e RS foU

(C) f(x)Tdd 3N e B, i x € R— {0} T
(D)  flx) 3Fq Teigati T FHad 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>41s:
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. HM f(x) 30 [a, b] H Th Had Bl g R <A (a, b) H Tahe=T B |
ql I8 B f(x) AU (a, b) H A adm™ g, I
(A) f'x)<0,aft x e (a, b)w T
B) f'(x)>0,afx e (a,b)s fow
C) f'x) =09 xe(a, b U
D) fx)>0,@fx e (a,b)s T

. a&[“y 2}{6 2}%,@[%+%)wmam:

5 xy 5 8 y
A 7 B) 6
C) 8 D) 18
/2
12. 9fe fix) Tk fawug b B, @ j f(x) cos® x dx U 2 :
—n/2
n/.2
A 2 | fx) cos®xdx B) 0
0
TE/.2 /2
© 2 [ fxodx D) 2 j cos3 x dx
0 0
13. U1 @ 9k Gies A 3t b % o 1 o 039 yR @ 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 GHhe 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) f'x)=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)cosdxdx B) 0
0
n/.2 /2
© 2 [ fxodx D) 2 j cos® x dx
0 0

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

. 3 AN
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 @ & fosp-iamsT 3k, 3k, V3k &, Ak HTHAM B :

A +1 (B) ++3
1

3
16. Ush IRgeh TUTHA SSCAHhI HHEIT TYd aidl @ :
(A) AR B o (B) a® e ¥
(©) Tearda wea @ (D) <R B 8

(C) =3 (D) =

17. ¥ P(A|B)=P(A’|B) &, dl 7= § & =941 o w&l @ ?

(A)  P(A) = PA) (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

57 &I 19 3K 20 379H9T Ud o SERT I97 8 | & H97 130 710 & 574 v &1
STYHIT (A) T TR B 7% (R) GRT 37 391 797 & | 57 Fo71 & T&l IR 714 157
77 F1gl (A), (B), (C) 37K (D) 8 g3 T |
(A) IR (A) IR Tk (R) GHT Hal @ R T (R), 3MWHA (A) HI Tl
T BT 8 |

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

(C) AMheH (A) T& 8, Wrg e (R) TeId & |
(D) ANHeE (A) TTd &, g d%h (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)=P(A) (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) :
T (R) :

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

1 cos 0 1

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

A €[2,4].

cos0el[-1,1],V0el0, 2]

Jraier d e War wut off T WY x, y 3 z 3&T & oAsed
& & wehdl 2 |

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

Qs @

39 GUE 4 37id TY-IFIT (VSA) TP & J97 &, 579 Fd4%H & 2 375 & |

21. @ T AR(I H, ABCD TH HHIR Iq4S 7 | 9¢ AB =2} — 45 45k @
DB =31 — 6] +2k & @ AD T shifwe ot soh S & quiR =gy

ABCD T &% 3T <hIfoU |

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€|[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.
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22. (F) oM fx) = [x], Tl [-] HGE F YOI B i ST 7, hl x = — 3 W
TR AT hT FT= HIIT |

HAAAT

(@) =R xB4+ylBo1 3 d fig g,gj w & s i |

23. w:rf(x)=4x2+§(x¢0)%mwﬁamﬁnmﬁnwﬁaﬁwm
(3fe I% BY) F@ HIWT |

24. (%) TdHINT :
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 OUFK E B (2 + b) L a 3N
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 THe i AR Ay T 4 I
=1 =gl @ srda
X + 2y <120
X+y2>60
x—2y>0
x,y=0

z = 5x — 2y I [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 Lt 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. ES3NF T Wad g4 tHt 8 e ft P(E) = 06 ATP(E UF) = 06 2 |
P(F) 3 P(E U F) 1d $ifST |

28. (%) THEIT A=1(1,2 34,50 T 9 R={x,y) : |x2-y%| <8 g
IRUTYA B | = shifvie o6 1 98 999 R ¥aqed, 9Wd 3R TshHh
g |

HAAAT

(@) % f:R > R, fix) = ax + b g0 39 TR qidig 2 f6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Fd:, G hIfU foh T AT f(x) Tehehl
3R TSIk 2 AT 5l |

29. (&) Ife \/1—X2+\/1—y2=a(x—y) %, @ g e &
dy _ [1-y°
dx  J1-x2
HAUAT

(@) aIRy=(tanx*3, @ 3_1 7 HifT |

30. (%) TTdhINT :

I x” dx

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

(@) ¥ Fa i

3
j (Ix-1]+|x-2|+|x-3]) dx
1

31. 7= 19oa gt =l g I :
(tan~ly—x)dy = (1 + y?2) 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
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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) & g TTorat 7 3R

1@ [ GHIR 2 |

1 -2 0
33. (%) At A={2 -1 -1| 8, a Al Fd FifGT AR @ T o, =
0 -2 1
gttt e @t g i
x—2y=10,2x-y—-2z=8,-2y+z="7
AU
-1 a 2 1 -1 1
(@) afg A=| 1 2 x|dqaMMAL=|-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
STuaT
(@) W™ 3 Hife
2

dx

J‘ x3+|x|+1

0 X2+4|X|+4

35w e % i A, g S+ L 1% w0 4w, 9 v
x=-23Mx=27% &¥ 7, &THA 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 /o 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 A"l 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.
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39 GUS H 3 YR 7T SR 97 8, 15775 Jedb & 4 375 & |

Th{UT HETIA - 1

36. AR HA f:X > Y 30 YHR GRWNG B foF f(x) = y Tehehl a1 3T =,
B9 U g Bed g1 Y > X 38 TR aRuiid o "ehd B 6 g(y) = x,
TEx e XAy =f(x),y € Y& | B g hl Bl {1 Jfdcl™ gl ST 8 |

sine BT 1 JTd Rﬁl’(Wsine:R—)Rqﬂ}Qﬁ%?ﬁ'{qﬁm
8 | 1 AR{d # sine ®aA &1 0@ @RI 1 7 |

A ST sine B T=T A [— 1, 1] 39 YR qR9TNd 8 76 sine B &
gfaa® 1 @'@Iﬂ%,ﬁsin‘lx:[—l, 1] - A R 9ffyg 2 |

I9YTh AT % YR T, T THI o IR GV

(i) It A &I OF M@ &A@ A A 8, d T8 Th Faqa hl

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

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

Case Study -1

36. Ifafunction 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. 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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(ii) %WWI 1
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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

Speed = Distance RADAR RADAR measures the change in

POINT A POINT B Time B — Time A the frequency of returned radio
waves to precisely measure the

speed of vehicles (the Doppler
TIME TIME
A B effect)

Radio waves emitted
by the RADAR bounce
back 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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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.

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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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(i1i)

(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.

If for a square matrix A, A2 — 3A + I = O and A1 = xA + yI, then the
value of x + y is :

(a) -2 (b) 2
(c) 3 d -3
If |A| =2, where A is a 2 x 2 matrix, then |4A~1| equals :
(a) 4 (b) 2
1
(c) 8 (d) 3—2
Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A| is equal to :
(a) 8only (b) —8only
(c) 64 (d) 8or-38
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H%A:E ;}%HW2A+BWWW%,?ﬁBW%:

(6 8] [—6 —8]
(a) (b)
10 4 -10 —4]
5 8] (-5 -8
(c) (d)
10 3] 10 -3
af ;—X<f<x)> ~log x &, A flx) T2 :
(a) - i +C (b) x(logx—-1)+C
© x(ogx+x)+C @ Yic
X
6
I secZ(x—%) dx ER'I_GR% :
0
1 1
= b) -
(a) 7 (b) N
(0 3 @ -3
a2y (dy)®
Fraehel FHiR dx_§+(&y) = siny i Il qAT HTd 1 ATTHA © :
(a) b (b)y 2
@ 3 @ 4

p T 9% T fores e afew 21 +p) + k d9m —4) — 65 + 26k TER
NECHIA

(a) 3 (b) -3
17 17
(c) - ? (d) ?
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3 4
IfA= {5 2} and 2A + B is a null matrix, then B is equal to :

(6 8] -6 8]
(a) (b)

110 4] -10 —4]|

5 8] [ -5 —8]
(c) )

110 3] -10 -3

d
If d—(f(x)) = log x, then f(x) equals :
X
(a) —l+C (b) x(logx-1)+C
X
1
(c) x(logx +x)+ C d =+C
X

L
6
I sec?(x — %) dx is equal to :
0

1 1
(a) — (b) - —=

V3 NE
© 3 @ -+3
The sum of the order and the degree of the differential equation
d%y (dy)3 : :
—~ +|—=| =siny is:
dx?  \dx
(a) b by 2
(c) 3 d 4

A A A A A A
The value of p for which the vectors 2i +pj + k and — 41 —6j + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
(c) - ? (d) ?
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10.

11.

12.

13.

14.

A /AN /AN /AN AN N
(ixj)ej+(jxi). Kk HIUAAR:

(a) 2 (b) 0
(c) 1 d -1
I @ + b =) AN a =25 —2] +2k &, @ [b| TR :
(a) 14 b) 3
© 12 @ V17
x-1 1-y  2z-1 ) ;.
@ T % fosh-hmE B
2 3 6 2 3 12
= = = b y )
@ 277 ® s T e 57
2 3 6 2 3 6
© 7777 @D 777
Ife P(%) =03, P(A) = 0-4 q1 P(B) = 0-8 &, aI P@) T B
(a) 06 (b) 03
(c) 0-06 (d 04
k 1 98 " e ferg f(x)={3x+25’ x=22 T Gad B B, & ¢
kx“, x<2
11 4
(a) _Z (b) ﬁ
11
(¢) 11 (d) v

(a) +47 ®) 0
(c) +5 d) 25
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/AN A A A JAN A
9. The valueof (i x j). j +(jx1i).k is:
(a) 2 (b) 0
(c) 1 d -1
RN RN A - A A A —>
10. Ifa + b =1ianda =2i —-2j +2k,then | b | equals:
(a) 14 (b) 3
) 12 @ 17
11. Direction cosines of the line x—1 = 1-y = 2z -1 are :
2 3 12
2 3 6 2 3 12
(a) = = = (b) » )
7777 V1577 V157 157
2 3 6 2 3 6
- - _7 - = d _7 - = b —
(c) 7T 7 (d) 7 707
A B) .
12. IfP B =03, P(A) = 0-4 and P(B) = 0-8, then P N is equal to :
(a) 0-6 (b) 03
(¢) 0-06 d 04

3x+5, x>2

13. The value of k for which f(x)= { is a continuous function, is :

kx2, x<2
11 4
_ = b =
(a) 1 (b) 11
11
11 —
(c) (d) 1
0 1
14. If A= [ 0:| and (31 +4 A) (31—4 A) = x21, then the value(s) x is/are :
(a) =7 (b) 0
(0 =£5 d 25
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15. 379l THIHWI x dy — (1 + x2) dx = dx ol =IT9Hh &A & :
3 3

(a) y=2x+%+c (b) y=210gx+%+C
2 2
() y=%+C () y=210gx+%+C

16. ﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ'{w%,ﬁ‘a’ﬁﬂﬁ@%&ﬁﬁ%%?

(a {0} (b) (0, =)
() (=<0, 0) (d) (=00, )

17.  foret e TR THEN % o e § gETa & % 3 o (2, 72),
(15, 20) AT (40, 15) 7 | A z = 18x + 9y IeTF B &, dl
(a) 1z, (2,72) W Afhad adT (15, 20) | =Fd9 7 |
(b) 1z, (15, 20) T ARIhad TAT (40, 15) T FIqH 7 |
(¢ 1z, (40, 15) W Afyehad qAT (15, 20) T FIqH 7 |
(d)  z (40, 15) T AfIhay qeM (2, 72) W A ® |

18. FAYi x—y>0, 2y<x+2, x>0, y>0gN a1 & & & Y fagati
S @ B
(a) 2 b) 3
(o 4 d 5

Jo7 G&IT 19 3K 20 Y97 T T STHIRT I97 & 3K I9% J97 &7 1 3%
& 1 & B 137 1Y & 1574 Tk Bl ST5HT (A) T GR Bl T (R) GRT 37/ 137 73T
g 1 37 3971 & TE1 I A9 13T 7T Bl (a), (b), (c) 3K (d) T T g7 G |
(a)  ANRI (A) 3R Tk (R) THI T&1 & 3R b (R), AR (A) i Fal
ST T 2 |
(b) AR (A) 3R T (R) HI TEl 3, T doh (R), TR (A) i T&l
AT FgT Hidl g |
(c)  IHH (A) T g T Th (R) T & |

(@)  3feReE (A) TeTd & 9T 9 (R) @8 2 |
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15. The general solution of the differential equation x dy — (1 + x2) dx = dx

is :
x3 x3
(a) y=2x+?+C (b) y=210gx+?+C
2 2
() y=%+C () y=210gx+%+C

16. Iff(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, )
() (=o0,0) (d) (=00, 00)

17. The corner points of the feasible region in the graphical representation
of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z is maximum at (2, 72), minimum at (15, 20)
(b) z is maximum at (15, 20), minimum at (40, 15)
(c) z is maximum at (40, 15), minimum at (15, 20)

(d) zis maximum at (40, 15), minimum at (2, 72)

18. The number of corner points of the feasible region determined by the
constraints x—y >0, 2y<x+2, x>0, y>0is:

(a) 2 b) 3
) 4 d 5

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d)
as given below.
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(b)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(c) Assertion (A) is true and Reason (R) is false.

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

65/1/1 ~~~~ Page 9 P.T.O.



20.

FFHIT (A) : B f(x) = 2 sin~1 x + %,aﬁxe[—l,l]aﬂqw [g, 5?“}
g |

T (R) : sin~1 (x) 1 &I T a1 1 9RER [0, 7] B |

w7 (A): Tagal (1, 2, 3) AA1 (3, —1, 3) § B IH Tl W1 H

‘v’l'ﬁﬁwx_gzy+1 =Z—3%|
2 3 0
@b (R) : fomgatl (xq, y1, 1) TAT (9, yo, 29) ¥ B A aTell @I
Fiffpror 2-*¥1 - Y=V1 _ Z77 &

X2 —X1 Y2 —Y¥1 Z3 — 71

Qs @

37 GUe T 3T TY-I0T (VSA) JHR & T97 8, 78 J9% &2 37% 8 |

21.

22,

23.

(%) fix) = 2x g IRAIG B £: A — B, Theh! 3 3M=aes i & | afe
A=1{1,2, 3,4} 8, 9 99== B T1d SIfT |
Frat
(@) ¥ FTd HIT :

sin—l(sin %) +cos_1(cos %) +tan~1(1)
qfeTr 33 % 9 wft wRw T ART A AR L 4 | + k F @ E |
(%) =@ S smpfa § gwie U famgelt A, B @ C % feufy afew s

-> - - s
a, b dda ¢ &I

[ L L ]
- - -
A(a ) B(b) C(c)
aﬁﬁ:%@%,ﬁ?ﬁ?am?%ﬁﬁmﬁml
AT
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19. Assertion (A) : The range of the function f(x) = 2 sin™! x + 3711, where
xel-1,1],is [E, 5—"}
2" 2
Reason (R): The range of the principal value branch of sin! (x) is
[0, mt].

20. Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
x-3 y+1 z-3

3,—-1,3)is =

( ) 3 0

Reason (R): Equation of a line passing through points (x1, yi, z1),
X-X] _ y-¥V1 _ 2-%

(X9, Y9, z9) is given by = .
X2 —Xq Y2 —¥1 Zg — 11

SECTION B

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

21. (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If
A=1{1, 2, 3, 4}, then find the set B.
OR
(b) Evaluate :

sin~1 (sin %Tj + cos~! (cos i—n) +tan~1(1)

22. Find all the vectors of magnitude 3+/3 which are collinear to vector
A A A
i+j+k.

23. (a) Position vectors of the points A, B and C as shown in the figure
-> > -
below are a , b and c respectively.

° ° °
- - -
A(a) B(b) C(c)

—> 5 - . - -
If AC = 1 AB, express ¢ intermsof a and b .

OR
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(@) T Hifve & w1 Wl e sl x=20+2, y=T7r+1,
Z=-3A—-3dMx=—-n—-2, y=2u+8, z=4pu +5 8, TER &«ad 2

IR

2
24. ﬂﬁy:(x+ w/xz—l)Z%,?ﬁaYﬁ's"QﬁF(xz—l) (%}Z) = 4y2.

95. ST B wed flx) = L0SIMX —x, (%,ﬂﬁﬁlﬁt%%

4 + cos x

Qug T

39 GV § 7Tg-3F0F (SA) FHR & J97 8, 1978 Jeid & 3 3% & /
26. UM Fd T

[log (sin x) — log (2 cos x)] dx

O e 0 | A

27. T4 shIT :

1
d
I x(Wx +1) (VWx +2) *

dy

28. (%) ITGHhA THHW dy+sec2x.y=tanx.sec2xw1%rﬁwgaam
X

Sifsre, fean w2 7 3(0) = 0.

HAAAT
(@) Faehed IR x dy —y dx — yx2 + y2 dx = 0 <l BA HIITC |
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(b)  Check whether the lines given by equations x =2A + 2, y =7\ + 1,
z=—3AL—-3andx=—-u-2, y=2u+8, z=4u+ 5 are perpendicular

to each other or not.

2
24, Ify=x+ \/x2 —1)2, then show that (x2—1) (%) = 4y2.

25. Show that the function f(x) = 16sinx X, is strictly decreasing in (E, n).
4 + cos x 2
SECTION C

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

26. Evaluate:

[log (sin x) — log (2 cos x)] dx.

O e 0 | A

27. Find:

1
I N TR T

28. (a) Find the particular solution of the differential equation

d
& 4 sec?

q X .y = tan x . sec? x, given that y(0) = 0.
X

OR
(b)  Solve the differential equation given by

xdy—ydx—\lx2 +y2 dx = 0.
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29. =1 Mge T TEET A AW g §d iU ¢
z = 6x + 3y 1 FAfafgd saeQidl & i,

JATYHAT W AT HIMT
4x +y > 80,
3x + 2y < 150,
X + by > 115,
x2>20,y=>0.

30. (%) Torell AgfoE® = X w1 WTRERAT sied = feam T 2

X 3
k
6

P(X)

w|rF| N

1
k
2

(i) kT 9F I HiNT |

(i) T hINT : P(1<X < 3)
(iii) X1 °1e" E(X) A1d i |

HIAT

(@) Aqe B UH ad wead € f6 P(AN B) = i dM P(A NB) = % 2|
P(A) @ P(B) Td hIfT |

31. (%) WM J HINT :

eX sin x dx

O e O | A

HIAT

(@) a IR

j
dX
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29. Solve graphically the following linear programming problem :
Maximise z = 6x + 3y,
subject to the constraints
4x +y > 80,
3x + 2y < 150,
X + 5y > 115,
x>0,y>0.

30. (a) The probability distribution of a random variable X is given below :

X 1 2 3

k k
P(X) 3 3

o~

(1) Find the value of k.
(1) Find P(1 <X < 3).

(iii) Find E(X), the mean of X.
OR

(b) A and B are independent events such that P(A N B) = i and

P(A NB) = % Find P(A) and P(B).

31. (a) Evaluate :

eX sin x dx

O e O | A

OR
(b) Find :

j
dX
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e
Qs Y

59 @US 7 3909 (LA) IHR & J97 &, 578 I35 & 5 37% 8 /

32. TUH HeY R, dkafos @ISl o d=d R W 30 YHR g 3 6
R={(x,y):x.y U JURET G 8} | Sfra ST fh F1 R, Toqged, Tmfya =

GshtHeh & AT T8 |
1 2 -2 3 -1 1
33. (%) e A=[—-1 3 o] el B—l{_w 6 —5} 7,
0 -2 1 5 -2 2
(AB)~1 31 =hIfST |
JroraT
(@) ooy fafy gr fre wdieto freemr 1 5@ HiIfT
X+2y+3z2=6
2x—y+z=2
3x +2y—2z=3

34. (%) 39 @ % HiGW A HAF FHRT @ HIGC, I g (1,2, -4 F
Bl ST & a1 fog3Tl A3, 3, — 5) @1 B(, 0, —11) il el areft
@1 % WERR B | 37 37 G @red & &= Al gft [ Fifw |

HYAT

(@) famgali A1, 2, 3) A1 B(3, 5, 9) © BIhL S dTcll @ o HHISHI FTd
HINT | 371q: 39 W@ W 3 fawgati & fgeme s Fie, st fog B o
14 513 I g0 W 7 |

35. THTHAT & TANT 8 ah x2 =y, y = x + 2 AT x-318 g o &1 1 &%t 31
il |
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SECTION D

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

32. A relation R is defined on a set of real numbers R as
R ={(x,y): x.yis an irrational number}.

Check whether R is reflexive, symmetric and transitive or not.

1 2 -2 3 -1 1
33. (@ IfA=|-1 3 0|andBl=|-15 6 -5/, find(AB)L
0 -2 1 5 -2 2
OR

(b)  Solve the following system of equations by matrix method :
X+2y+32=6
2Xx—y+z=2

3x +2y—2z=3

34. (a) Find the vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, —11). Hence, find the distance

between the two lines.

OR

(b)  Find the equations of the line passing through the points A(1, 2, 3)
and B(3, 5, 9). Hence, find the coordinates of the points on this line

which are at a distance of 14 units from point B.

2

35. Find the area of the region bounded by the curves x“ =y, y =x + 2 and

x-axis, using integration.
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Th{0T AETAT - 1

36. I % 3 ThK & oW I o Gfid TehR o6 16, TH-T1eHT, JT0MR—MH Setie
2 9 fop fos o aerfen T 2

ATEAR T

Srsfert Fm

fo=ma =

fersrm =

T T

T % TR
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. There are different types of Yoga which involve the usage of different
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure

below :

Anusara Yoga
Kundalini Yoga
Vinyasa Yoga
Bikram Yoga
Hatha Yoga

Types of Yoga

65/1/1 ~~~~ Page 19
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= € T8 oF-3TR{d |, Teh HIETEel % AN gRI TR T 1A e SRR Wk AN
A, B 9T C <hl TilRishaiadi =»l e TR 2 | I8 ot fean man B fo6 & wew g
C TR o AN i <hl TTReRaT 0-44 3 |

B
A x C
0-11
39 GRS o YR W, f= gwat & 3w e

1) x ST A F1d HIT |
(i)  y <1 9 4 IS |

Gi) () P(%)smsﬁﬁm

AT

S

(i) (@) WIRERdT A HINT foh TTETSE T T Agosa AT T 966 A
AT B YR T AN Al 8 Tg C TR HT &1 |

ThIOT AT - 2

37. i tpfa # <iT U &F, ST 9 AT TP Bl FASH T @, Th WY ER
el ok B g1 bl A= Tt <d # |
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The Venn diagram below represents the probabilities of three different

types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

S
B
| l |
0-11

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

) Find the value of x. 1
(i1)  Find the value of y. 1
. C
(iii) (a) Find P(—) . 2
B
OR
(iii) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2

Case Study - 2

37. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.
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Teh UHT Joh, TTHehT YeoaTeh 9T I & 90 2, H Tsh 97 T 7T 997 9 §
2 cm3/s T T oL T UHT 2Uh @1 2 | FaTehR doh b1 31el-3f =hior 45° 7 |
39T FIAIRT o YR T 0 Tt o I AN
(i) 3 H Ul % AT I BSAT v UG H o3 hifT |
(i) 35 99F I9 r = 2+/2 cm B, 5591 & e & @ 7@ il |
(ii) (%) U 9 99 r = 2+/2cm 7, JFETHR dh & A dd o = i
T A HINT |
JrqE
(i) (@) 9 fode F=E 4 cm 3, 39 0T S8 b’ &% 9ga h ¥ A
HIT |

ThIOT ALY - 3

38. Teh UH-ShIEE G qF TohAT 7T U 91895 fx) = a(x + 9) (x + 1) (x — 3) G
TEH B | ARG T USRI y-318 i foig (0, —1) R fireran B, @ fm1 6 3w
CUEE

1) ‘@’ T A T HIT |
(i) x=1W f”(x) ATd HINT |
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A tap is connected to such a tank whose conical part is full of water.
Water is dripping out from a tap at the bottom at the uniform rate of

2 cm3/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :
(1) Find the volume of water in the tank in terms of its radius r.
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm.

(1i1) (a) Find the rate at which the wet surface of the conical tank is
decreasing at an instant when radius r = 2 V2 em.

OR
(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm.

Case Study -3

The equation of the path traced by a roller-coaster is given by the
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis

at a point (0, —1), answer the following :

(1) Find the value of ‘a’.

(i1) Find f"(x) atx=1.
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(iv) gva@ﬁmy@r' 21 3 25 7% 3jfq TY-IFT (VSA) THR & 3-8 3P & Fo7
/
(v) gvgvﬁwmzb‘#m TH TY-FTNT (SA) FPR & diA-diT 37H & Jo7
/
(vi) TUZ T H J97 T&I7 32 T 35 % -39 (LA) YHR & Gia-gia 37l & J97 & |
(vii) gzgw@#WW%z?sswmwamnﬁaw-aﬂaf#%m
/
(viii) F97-97 H GHT faeheq T&1 o7 797 & | FE4, T @ & 2 Jo4] 3, IS T & 3 Fo]
§WH%2W#HWW§%2W#W@W« HT I 1791 737

/
(ix)  Sogpeict BT ITT alda & |

©usg h
39 GUE 7 FglaHcdd o &, o7 9% T97 1 3% # & |

1. Il+tanxdxarm%:
1—tan x

(a) sec? (2 + X) +C (b) sec? (g - Xj +C
T T
sec (Z + xj sec (Z - Xj

secz(x - %) dx ST % :

(c) log +C (d) log +C

N
O e O | A

1 1

el b) -
(a) 7 (b) 7
© V3 @ -3

2 3
3. WW%{%):smysﬁﬁ%wwmaﬁw%:

(a) 5 (b) 2
(¢) 3 (d) 4
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(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.

l+tanx dx is equal to :
1-tan x
(a)  sec? (E + x) +C (b)  sec? (E - xj +C
4 4
(c) log | sec (g + xj +C (d) log | sec (g - xj +C
L
6
I sec?(x — %) dx is equal to :
0
1 1
(a) — (b) - —
J3 J3
© 3 @ -+3
The sum of the order and the degree of the differential equation
2 3
d_y+(d_y) = siny is:
dx? \dx
(a b5 b) 2
(c) 3 (d 4
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10.

p 1 98 T forms fow wfew 21 +p) + k aum—4] — 65 + 26k TER
a9ad B, B

(a) 3 (b) -3
17 17
(c) - ? (d) ?
A afewm T —bj + k, FrSvre o7l & THM BT ST R, A b BT A R
(a) -1 b)) 1
- J3 d _ 1
(c) (d) 73
Ao+ Db =i qMa =2i —2] +2k & @@ [b] TR
(a) 14 (b) 3
© 12 @ V17
x-378T AT z-3T& QI o ioad Teh @1 o [h-hIATEH & :
(@ 1,0,1 b)) 1,1,1
(¢ 0,0,1 (d 0,1,0
Ife P(%j =03, P(A) = 0-4 3T P(B) = 0-8 &, I P(%) T B
(a) 06 (b) 03
(¢ 006 (d 04
2
k35 o 1 25 fo o f(x)={k(3x ~5w, x<0
COS X, x>0
gad 8 ?
(a O b)) 1
© —% () A
0 1 :
aﬁA:{ . 0} A (31 +4A)(BI-4A)=x21 8, @ x /& UH 2/3 :
(@ =47 b) 0
(c0 +£5 (d 25
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4. The value of p for which the vectors 2i + p3'\ + k and — 41 - 63'\ + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
- =t d ==
(c) 3 (d) 3
5. If the vector ;\ - b3'\ + 1/(\ is equally inclined to the coordinate axes, then

the value of b is :

(a -1 b)) 1
1
© -8 d - -
NE]
- - A - A A A -
6 Ifa + b=1iand a =2i —2j +2k,then | b | equals:
(a) J14 (b) 3
© 12 @ V17
7. Direction cosines of a line perpendicular to both x-axis and z-axis are :
(a) 1,0,1 (b) 1,1,1
(c) 0,0,1 d 0,1,0
8. IfP(%j =0-3, P(A) = 0-4 and P(B) = 0-8, then P(%) is equal to :
(a) 06 (b) 03
(c) 0-06 (d 04

k(3x2 — 5x), x<0

9. For what value of k may the function f(x)= {
CoS X, x>0

become continuous ?

(a) O b) 1
(O % (d) Novalue
0 1
10. IfA= . O:| and (31 + 4 A) (31— 4 A) = x21, then the value(s) x is/are :
(a) +47 (b) 0
(c) +5 (d 25
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11.  37ashd T x dy — (1 + x2) dx = dx T 9 & 2 :
3 3

(a) y=2x+%+c (b) y=210gx+%+C
2 2
() y=%+C () y=210gx+%+C

12. ‘Jﬁf(x):a(x—cosx),]l%ﬁﬁiﬁ'{w%, a ‘a’ﬁ'ﬂﬁ@ﬁo‘&ﬁf@lﬁ% ?
(a) {0} (b) (0, )
(c) (=0, 0) (d) (=00, 00)

13. ol Waer TR wmen & Ao HEI § gETd & o W foeg (2, 72),
(15, 20) AT (40, 15) 7 | A z = 18x + 9y IeIF B &, dl
(a) 1z, (2,72) W Afhad AT (15, 20) | =Fd9 7 |
(b) 1z, (15, 20) T ARIhad TAT (40, 15) T FIqH 7 |
(¢ 1z, (40, 15) W Afyehad qAT (15, 20) T FIqH 7 |
(d)  z (40, 15) T AfIhay qeM (2, 72) W A ® |

14. Wﬁlﬁ‘?ﬁx—yzo, 2y$x+2,x20,y20§maﬁwaﬁ%§ﬂﬁﬁ%3ﬁ
&+ T R

(a) 2 b) 3
(o 4 d 5
15. 9f¢ Tl a7 g A T A2 —3A +I=08 M Al =xA +yl®, A x+y
HTAM B
(a) -2 (b) 2
¢ 3 d -3
-1
16. 3fg forelt 3 x 3 3TTe® Ao foiw A2 |=k|1A|%,?ﬁkwm=r%:
(a) (b) 8

1

N oo

(c) (d)
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11. The general solution of the differential equation x dy — (1 + x2) dx = dx

s :

X3 X3

(a) y=2x+?+C (b) y=210gx+?+C
2 2

() y=%+C () y=210gx+%+C

12. Iff(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, o)
() (=o0,0) (d) (=00, 00)

13. The corner points of the feasible region in the graphical representation
of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z is maximum at (2, 72), minimum at (15, 20)
(b) z is maximum at (15, 20), minimum at (40, 15)
(c) z is maximum at (40, 15), minimum at (15, 20)
(d) zis maximum at (40, 15), minimum at (2, 72)
14. The number of corner points of the feasible region determined by the
constraints x—y >0, 2y<x+2, x>0, y>0is:
(a) 2 (b) 3
(c) 4 d 5

15. If for a square matrix A, A2 — 3A + I = O and A~! = xA + yI, then the
value of x + y is :

(a) -2 b) 2
(c) 3 d -3
A1 1 . . :
16. If 5 | = K[A] where A is a 3 x 3 matrix, then the value of k is :
1
(a) = (b) 8
1
(c) 2 (d) -
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17. UHTATSH WHT 3x 3G 8 fh |adjA| =64% | T |A| T B :

(a) <had 8 (b) hIA-8
(c) 64 (d) 833AYAT-38
3 4
18. aﬁA:L 2}%HW2A+BQ%F&HW%,@BW%:
(6 8] (-6 —8]
(a) (b)
10 4] -10 —4]
(5 8] (-5 8]
(c) (d)
10 3 -10 -3

I &7 19 N 20 UFHIT TF T THIRT I 8 3N Jd% 97 &1 1 3%
8 1 3 #7137 7Y & ford g &1 S7fsmeT (A) @91 G F 7% (R) GRT S7fabd 13 o7
& | 37 1 & T& I 7149 15T 7T FIE (a), (b), (¢) 3R (d) § & T T |
(a) 3AMHAA (A) 3R @b (R) g1 T&1 8 AR b (R), AR (A) I T&l
SITEIT hLdl B |
(b) AR (A) 3R Tk (R) T Tl 3, T doh (R), ATTRYT (A) i Tl
SATET Fgl Hidl 2 |
(c) SR (A) T g T 06 (R) T & |

(@ AR (A) Taid & @1 dh (R) T2l 2 |
19. g7 (A): Tagati (1, 2, 3) T (3, —1, 3) § T I JTell @1 H
3 x—3_y+1_z—3%|
2 3 0
HE&(R) ﬁ%\—‘;ﬁ (X]_, yl, zl)?[?ﬂ (X2, Y27 z@ﬁ@lﬂv‘(ﬂﬁﬂ?ﬁ%@'[ﬂ

iy gt EESE A S RS AnL S 3

X2 —X1 Y2 —Y1 Z3 — 71

20. BT (A): TI= P Ed 5 3@¥a B, 9 9g=g Q o 2 eea g, o
IR 3TTesTesh Bl shl &1 308 |
% (R) : m 3TFAl 9l HY=E ¥ n Al I @g=d H g

AT=BIeHh B! shl &I n™ Bidl 3 |
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18.

Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A| is equal to :

(a) 8only (b) —8only
(c) 64 (d 8or-8
3 4
IfA= L 2} and 2A + B is a null matrix, then B is equal to :
(6 8] -6 8]
(a) (b)
110 4] -10 —4]
5 8] [ -5 —8]
(c) (d)
110 3] -10 -3

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other

labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d)
as given below.

19.

20.

(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 and Reason (R) is false.

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

Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
3,-1,3)is x—-3 _ y+1 _ z—3.
2 3 0
Reason (R): Equation of a line passing through points (xy, yi1, z1),
X-X] _ Y-Yy1 _ z-72

(X9, Y9, Z9) is given by = .
X9 — X1 Y2 —¥Y1 Z3 — 11

Assertion (A) : The number of onto functions from a set P containing 5
elements to a set Q containing 2 elements is 30.

Reason (R): Number of onto functions from a set containing m
elements to a set containing n elements is n™.

65/1/2 ~~~~ Page 9 P.T.O.
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37 GUe T 37T TY-3FIT (VSA) JHR & T97 8, 78 J9% & 2 37% 8 |
21. (%) = @ T A H gwie M fage A, B du C % feufa |few s

> - -
a,b?‘Wﬂc%l

[ @ L ]
- - -
A(a) B(b) C(c)
a&ﬁ::%ﬁa%ﬁ?ﬁ?wﬁwﬁmm|
AT

(@) s it 6 w1 W S Tfimor x=20+2, y=TA+1,
Z=-3A—-3dMx=—-n—-2, y=2u+8, z=4pu +5 8, TER &«ad 2

RIEE N
2
22. ?T%y=(x+wlxz—l)zﬁ,?ﬁm%(xz—l) (%) =4y2.
23. agsq-mmaﬁﬁqaﬁf(x)ﬂog(zm)_zj . X >— 2, IHHE HYE
X

BEAM 2 |
24. (%) fx)=2x g1 IRWING B £: A — B, Thehl 3N 3T=sres aH1 & | afe

A=(1,2, 3,4} 3, O 9g= B A@ HIfT |
AT

(@) WM 314 IR

sin~1 (sin %Tnj + cos~! (cos %) +tan~1(1)

25. O YR TR a AN b HRCAR (2 b |=|a+ b | A a @
b % s 1 B T HIT |

wWUg T
57 GUE § TY-F70F (SA) TR & 7 &, 578 Jd% & 3 3F & |
4 eX/y(E—lJ
26. (%) FEda ey & - Y/ o1 sy g i HRT |
dy 1+eXy

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

21. (a) Position vectors of the points A, B and C as shown in the figure
> - -
below are a , b and c respectively.

® ® °
- - -
A(a ) B(b) C(c)
—> 5 — - . - -
If AC = ZAB,express c intermsof a and b .
OR

(b)  Check whether the lines given by equations x =2A + 2, y=7A + 1,
z=—-3L—3andx=—u—-2,y=2u+ 8, z =4u + 5 are perpendicular
to each other or not.

2
22, Ify=x+ \/XZ —1)2, then show that (x2 — 1) (%) = 4y2,

23. Find the sub-intervals in which f(x) = log (2 + x) — ) X , X >—2 18
+ X

increasing or decreasing.

24, (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If

A ={1, 2, 3, 4}, then find the set B.
OR
(b) Evaluate :

sin~! (sin %Tnj + cos~! (cos i—n) +tan~1(1)

- > o o -> -

25. For two non-zero vectors a and b,if |a — b |=|a + b |, then find
- -

the angle between a and b .

SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
26. (a) Find the general solution of the differential equation :
ex/ y(ﬁ - 1)
__ v J

dy 1+eX/y
OR
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(@) aawaﬁw% +cot x .y = cos? x 1 Tafdme g1 F1a hifsrw |
X

ﬁ?’il'[%%ﬁﬂax=g%,?ﬁy=0%|

27. T4 Ias TUmE 99E Sl TTOE g §A hHIfVT
P = 100x + 5y 1 3AfYehad A HTd shifoTe, Fefch =Ty B :

x +y <300,
3% + v < 600,
y <x + 200,
x,y2>0.
28. (%) Torsll ATgfo@s =R X w1 WTREhal sie = fm T &
X 1 2 3
k k k
PX) | = | = | =
X) 2 3 6

() k1 AW 4 HIGT |
(i) TN P(1<X<3)
(iii) X1 7189 E(X) T1d hIfT |

Frat
(@) Adqen B UH as wed € f6 P(AN B) = i dq P(A NB) = % 2|
P(A) @1 P(B) Td hIfT |

29. (%) WM @ HINT ;

eX sin x dx

O e 0 | A

YT

(@) @ FHIN :

j
dX
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27.

28.

29.

(b) Find the particular solution of the differential equation

dy 2

= + cot X . y = cos” x, given that when x = g,y=0.
X

Solve the following linear programming problem graphically :
Maximize P = 100x + 5y

subject to the constraints

x +y < 300,
3x +y <600,
y <x + 200,
x,y2>0.
(a)  The probability distribution of a random variable X is given below :
X 1 2 3
k k k
P(X) by 3 6

(i)  Find the value of k.

(i) Find P(1 <X < 3).

(iii) Find E(X), the mean of X.
OR

(b) A and B are independent events such that P(A N B) = i and

P(A NB) = % Find P(A) and P(B).

(a) Evaluate :

eX sin x dx

O e O | A

OR
(b)  Find:

j
dX
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n
2
j | sin x — cos x| dx.
0

31. T4 shifoT :
1

d
f D x+2)
dus Y

59 @UE H FH-309 (LA) THR & 97 &, (578 Je9% & 5 7% & /
32. (%) 39 W@l % "igw q1 wrdiE gHieRtor Fd Hi, S fag (1,2, -4 ®
Bl ST B o feimgati A3, 8, — 5) @1 B(1, 0, —11) i e areft
@1 % AR B | 3F: 37 9 W@ied & o9 hi gl 7 Hife |
arera

(@) fomgatl A1, 2, 3) AT B(3, 5, 9) § B AW ATl @1 % HHIRT 1T
HINT | 31a: 389 W@ W 3 famgatl & fdeme 7 Hifs, S fog B &
14 313 I g0 W 7 |
33. W%Bﬁﬁﬂﬁ,W{(x,y):x2+yzslﬁx+y}aﬂmﬂﬁwI
34. TU®H HaY R, JRdlos TSI % @9=@ R W 39 YR Rwiivd 7 6

R={(x,y):x.y T URET G 8} | Sfia ST fh F1 R, Taqged, Taita
HehTHeh & AT a1 |

1 2 -2 3 -1 1
35. (%) I A=|-1 3 0| qm Bl=|-15 6 -5| %
{0 ~2 1} { 5 —2 2}
(AB)~! 3md SIS |
Srerdn
(@) ez fafy gro e s T =t 8@ hife
X+2y+3z2=6
2x—y+z=2
3x +2y—-2z=3
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31.

Evaluate :

| sin x — cos x| dx

O e 0 | 3

-[ \V \ + \ +
dX

SECTION D

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

32.

33.

34.

35.

(a)  Find the vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, — 11). Hence, find the distance
between the two lines.

OR

(b)  Find the equations of the line passing through the points A(1, 2, 3)
and B(3, 5, 9). Hence, find the coordinates of the points on this line

which are at a distance of 14 units from point B.

Find the area of the region {(x, y) : x2 + y2< 1 < x + y}, using integration.

A relation R is defined on a set of real numbers R as
R ={(x, y) : x .y is an irrational number}.

Check whether R is reflexive, symmetric and transitive or not.

1 2 -2 3 -1 1
(a) IfA=|-1 3 O0|landBl=|-15 6 -5, find(AB)L.
0o -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :
X+2y+32=6
2Xx—y+z=2

3x +2y—2z=3
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Qs &

59 @UE H 3 YHITT 37T JTEIRT I & [56d I & 4 37% & |

ThI0T FAEFYT - 1

36. 1= aTehfa # Qi MU 3, ST 9@ qAT WF HI FSH I 7, Th €Y IR
Tl ok B YT hl 1= Hhrt 2d # |

Teh UHT dh, T JFaTehR WHT T & 90 8, § Ueh o1 oM T a1 9 8
2 cm3/s T U X A YT TUF T 7 | IR 3o 1 -3 HI7 45° 7 |

39T FAAISTT % YR T FH Te1 o I AN
(i) ¢ U U o TG ! BT r o 9gl H oIk shifoiu |

(i) 39 9T 99 r = 2/2 cm =, TSA1 & seed i @ [ hifT |

(i) (%) U 9T 9 r = 2+/2cm B, JFEHR ¢h & Tl A o e i
T @ HIWT |

HAAAT

(i) (@) 9 fod F=E 4 cm 3, 39 0T S W’ &% g h R A
i |
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SECTION E

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

Case Study -1

36. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.

A tap is connected to such a tank whose conical part is full of water.
Water is dripping out from a tap at the bottom at the uniform rate of
2 cm3/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :
1) Find the volume of water in the tank in terms of its radius r. 1
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm. 1

(1i1) (a) Find the rate at which the wet surface of the conical tank is
decreasing at an instant when radius r = 2 V2 em. 2

OR

(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm. 2
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ThIT AEFIT - 2

37. AN & $E YHR 3 0 A & fafie TR & S1ee, ge=-meAT, g et
g 3ar for o o gwiam T 7

ATEAR T

HEfert anT

e =

EEL I

2T I

T &k TR
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Case Study - 2

37. There are different types of Yoga which involve the usage of different
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure
below :

Anusara Yoga

Kundalini Yoga

Vinyasa Yoga

Bikram Yoga

Hatha Yoga

Types of Yoga
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= & T8 oF-3TR{d |, Teh HIETEe! % AN gRI TR T 1A ffHE SRR <k AN
A, B AT C <hl Til¥reharaTi vl eiien T 8 | I8 ot fear mn 8 6w wemw g
C TR & I ki hl TTRehdl 0-44 3 |

0-11

Iwfe geATel & mur W, Fre ywi % S e
(i)  x 1 O F1d HIT |

(i)  y o1 HH FTq hITTT |
C
(i) (&) P(ﬁ) Ia HIfST |
AAAT

(iii) (@) WiREhal Fa HIT foh TERE H1 Th AgesAT AT T qEGH
AT B YHR T AN @l § Tg C TR T 741 |
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The Venn diagram below represents the probabilities of three different
types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

0-11

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

(1) Find the value of x. 1
(ii))  Find the value of y. 1
) C
(111) (a) Find P(—) } 2
B
OR

(iii) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2
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ThIOT AT - 3

38. Teh UH-ShIEE g q¥ TohAT 7T U 91895 fx) = a(x + 9) (x + 1) (x — 3) G
e 2 | AfE 98 TRt y-318 i fag (0, — 1) W firetan 8, a1 71 3 3
CUEE

1) ‘a’ ST A9 T4 shITY |
() x=1W f(x) JG HIT |
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Case Study -3

38. The equation of the path traced by a roller-coaster is given by the
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis

at a point (0, — 1), answer the following :

(1) Find the value of ‘a’.

(ii) Find f"(x) at x = 1.
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(1)
(ii)
(ii1)
(iv)
(v)

(vt)
(vii)

(viii)

(ix)

Td deb SR UH-UF 375 & Y97 & |

GUE @ 4 77 &7 21 T 25 7% 3717 TG-F709 (VSA) TR & Fi-g1 37l & o7

g/

QU T § Fo7 &7 26 & 31 T TG-IHIT (SA) FHR & di7-al4 37 & F97

g

TUE T 4 J97 &7 32 T 35 T -3 (LA) IHR & Gia-gia 37Hl & J97 8 /
U T § Y7 H&IT 36 & 38 YU eI ITYIRT WR-GAR 3Hl & To7

g/

J97-97 7 GHY [aheY &7 1397 =7 8 | TEfE, @8 & & 2 Yo §, @V T & 3 J¥I
H, @Us g %2 ¥l § a9 @S & & 2 Yo H IaRF aheq &1 Ji@e 1591 17

&/
Sopict F ITIT dfdd & |

@usg <h

39 @UE 7 FglaHcdid o &, o7 Ied% 97 1 3% # & |

1.

S D A - A A A -
g a + b =1 A a =21 —2j +2k 8, A |b| TR R :

(a) 14 (b)
© 12 ()
2-318] % GHIGK Th @1 o Gh-ST{I & :

(a) <1,1,0> (b)
(c) <0,0,0> (d)

3
V17

<1,1,1>
<0,0,1>

SATIIHT Teh A1&F hl 3 H ¥ 2 OR He L Hehdl 8 | 394 & IR AT hl 9 e
T T fRIT | U Teh SR €T I 7 UE I h ik B

(a) (b)

(c) (d)

O|d Wb
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(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.

1.

If; + B) -1 and : - 2i —23'\ +212,then |g)| equals :

@ 14 (b) 3

© V12 @ 17

The direction ratios of a line parallel to z-axis are :

(a) <1,1,0> (b) <1,1,1>

(c) <0,0,0> d <0,0,1>

Ashima can hit a target 2 out of 3 times. She tried to hit the target twice.
The probability that she missed the target exactly once is

(a) (b)

O W
O~ Wk

(c) (d)
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Bad f(x) = |[x| —%x, x=0W

(a) ©dd 8, Wrg e T8l 8 |
(b) HAd AYT AT 7 |

(c) A Had g 3R T & ATheT g |
(d) TIHAHN B, T Fad & & |

0 1 .
zrm{ 0}?r?ﬂ(3I+4A)(3I—4A)=x21%,?ﬁxw/é;m‘-r%/%:
(@ +J7 (b) O
(c0 =5 (d 25
TR THHT x dy — (1 + x2) dx = dx T AP A 8 :

3 3
(a) y=2x+%+c (b) y=210gx+%+C

X2 X2
(c) y=—+C d y=2logx+— +C

2 2
ﬁf(x):a(x—cosx),Rﬁﬁiﬁ'{W%,Fﬁ‘a’ﬁﬂﬁ@ﬁ?ﬁﬁﬁ?@lﬁ%?
(a) {0} (b) (0, )

() (=o0,0) (d) (=00, 00)

Torelt ek T FHEn % ATCEE Eaw § gEa & % 2 faeg (2, 72),
(15, 20) AAT (40, 15) 8 | IfE z = 18x + 9y 32T Hold &, dl :

(a) 1z, (2,72) W Afhad AT (15, 20) | =Fd9 7 |

(b)  z, (15, 20) W Afhaw qAT (40, 15) W T4 2 |

(¢ 1z (40, 15) W Afhay q (15, 20) W AT 2 |

(d)  z (40, 15) T AfIhay qeM (2, 72) W A ® |

Ul x—y20, 2y<x+2, x>0, yzomaﬁwm%sﬂﬁﬁﬁaﬁ
&+ T R

(a) 2 (b) 3

(o0 4 d 5
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4. The function f(x) = |x| —xis:
(a)  continuous but not differentiable at x = 0.
(b)  continuous and differentiable at x = 0.
(¢)  neither continuous nor differentiable at x = 0.

(d) differentiable but not continuous at x = 0.

0 1
5. If A= { O:| and (31 +4 A) (31—4 A) = x21, then the value(s) x is/are :
(@) 7 (b) O
(0 £5 d 25

6. The general solution of the differential equation x dy — (1 + x2) dx = dx

is :

X3 X3
(a) y=2x+?+C (b) y=2logx+?+C
2 2
() y=%+c ) y=2logx+%+c
7. If f(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, o)
() (=o0,0) (d) (=00, 00)
8. The corner points of the feasible region in the graphical representation

of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z is maximum at (2, 72), minimum at (15, 20)
(b) z is maximum at (15, 20), minimum at (40, 15)
(c) z is maximum at (40, 15), minimum at (15, 20)
(d) zis maximum at (40, 15), minimum at (2, 72)
9. The number of corner points of the feasible region determined by the
constraints x—y >0, 2y<x+2, x>0, y>0is:
(@ 2 b) 3
() 4 d 5
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11.

12.

13.

14.

15.

Ife fopeft o 3TTeqg A fTU A2 3A +T=0R @M AL =xA + yI®, A x +
yoh! AF 2 :

(a) -2 b 2
() 3 d -3
2 .
afg |:)?j 1] Teh TG TSR &, A1 x o a¥l T¥a THI 1 %A
X—
=
(a) 6 (b) -6
(0 O d -7
AT ATH THI 3x 3 AYE & b |adjA| =648 | Al |A| ST 7 :
(a) had 8 (b) haA -8
(c) 64 (d) 83HAYAT-8
3 4]

IGA = -y 7 AT 2A + B T I ATSYE 7, Al B K ¢

(6 8] -6 —8]
(a) (b)

10 4 —10 —4]

5 8] -5 -8
(c) (d)

10 3] -10 -3]

2

1+ cos 2x -t %fr, e
(a) sec?x (b) 2sec?xtanx
(c) tanx (d —cotx
6
I secz(x—%) dx ER'I‘@F{% :
0

1 1

el b _
(a) N (b) 7
© 3 @ -3
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10. If for a square matrix A, A2 — 3A + I = O and A~1 = xA + yI, then the
value of x + y is :

(a) -2 (b) 2
(¢ 3 d -3

X 2
11. If [ :| is a singular matrix, then the product of all possible values

3 x-1
of xis:
(a) 6 (b) -6
(c) 0 d =7
12. Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A]| is equal to :
(a) 8only (b) —8only
(c) 64 (d 8or-8
3 4
13. IfA= {5 2} and 2A + B is a null matrix, then B is equal to :
6 8] [ -6 —8]
(a) (b)
110 4] -10 —4]
5 8] [ -5 —8]
(c) (d)
110 3] -10 -3
e 2 .
14. The primitive of ——— is
1+ cos 2x
(a) sec?x () 2sec?xtanx
() tanx (d) —cotx
L
6
15. I sec?(x — %) dx is equal to:
0
1 1
(a) — (b) -—=
J3 J3
© 3 @ -+3
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17.

18.

2 3
3T HHIHLT %{%) = sin y I HIfE TAT I HT ATHA B :
(@) 5 (b) 2

(c) 3 d 4

p o1 98 T s e afew o) +p) + k aum—4i —6] + 26k WER
NECHIA

(a) 3 b)) -3
17 17
(C) —? (d) ?
A RrE T R Ul § 0] wrEkw i — ] WU V2 ¥ 0
(a) -1 (b) 1
(c) 0 (d) 3

I GBI 19 3K 20 AFYT UF a@ SGIRT I & K IAF T T 1 HF
8 1 5 #o7 137 7T & ford v @l S7fmerT (A) T G F 7% (R) GRT SAfabd [ o7
& | 57 Il & T& I 7149 15T 7T FIE (a), (b), (¢) 3R (d) § T T T |

19.

20.

(a)  SHHA (A) 3R T (R) GHI T & AR Toh (R), ANTRAT (A) i Fal
SIRET LT & |

(b) AR (A) 3R T (R) GHT T1I 7, Tq T (R), AMWHA (A) I &&l
AT 7T Hdl B |

(c)  AfRAA (A) W&l & A1 T (R) T 3 |

(d) 3R (A) TAd & AT b (R) T 2 |

37

FFHIT (A): B fix) = 2 sin! x + R I&l x e[- 1, 1] &1 9@
T bm
7% (R) : sin~! (x) Al q&F T 3@ 1 4R [0, 7] B |

BT (A): Tagam (1, 2, 3) T (3, —1, 3) ¥ TR I Il @1

1v_l_l:ﬂah_{mx—3:y+1:z—3%|
2 3 0

HG&(R) %ﬁaﬁ (Xl, y]_, Zl) qAgT (Xz, y2, zz)ﬁﬁwmﬁaﬁﬁi'@'[w
w2 XL = YTV - ZTAL 3

X2 —X1 Y2 —¥1 Z3 — 121
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16. The sum of the order and the degree of the differential equation

2 3
%+(%) =siny is:
(@ 5 (b) 2
(e 3 d 4

17. The value of p for which the vectors 2/1\ + p3'\ + 12 and — 4/1\ - 63'\ + 261/;

are perpendicular to each other, is :

(@ 3 () -3

17 17

=L d ==

(c) 3 (d) 3

A A A A
18. For what value of A, the projection of vector i + Aj on vector i — j is+/2 ?

(a -1 b 1
e O d 3

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 and Reason (R) is false.
(d)  Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : The range of the function f(x) = 2 sin~1 x + 3711, where

xel-1,1],is [E, 5—"}
2" 2
Reason (R): The range of the principal value branch of sin™1(x) is

[0, m].

20. Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
x-3 y+1 z-3

3,—-1,3)is

( )i 3 0

Reason (R): Equation of a line passing through points (xy, y7, z1),
X—X1 y-Y1 _ z2-71

(X9, Y9, Z9) is given by = .
X9 — X1 Y2 —¥Y1 Z3 — 171
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Qs @

39 GUg 4 37fq Tg-F70F (VSA) FBR & T97 8, 78 Fe9%b & 2 3% & |

21.

22,

23.

24.

25.

If¢ 3 99 FEIIRA 1 PHGBA 9 7, A o HEAW 1A HIST Tfch b ol h

ANTRA =AW & |

(%) fix) = 2x g IRAING B £: A — B, Theh! 3N 3=aes ol & | afe
A=(1,2, 3,4} 3, O 9q=" B A@ HifT |

AHYAT
(@) WM F1d i :
sin_l(sin %Tnj +cos_1(cos %Tn) +tan~1(1)
giHTor 34/3 %%Hﬁﬁgﬁﬂﬁﬁﬁmﬁﬂﬁﬂ /1\ +/j\+12% @C@‘&ﬁl
(%) = @ g smpfa § gwin U famgelt A, B 9 ¢ % feufy afew s

> - - 5
a,b?ﬁﬂc%l
[ 4 L 4 @

- - -
A(a ) B(b) C(c)
aﬁﬁ::%ﬁa%,aﬁ?ﬁ;amf%qﬁﬁmﬁﬁm
AT

(@) F@ fie 6 w1 Wi e sl x=20+2, y=7A+1,
z=—30-3TqMx=—-pn-2, y=2u+8, z=4u + 5 &, WER Aed &

RIEEl
-1 -1
Ifg x=vat® "t g y=va®t "t R, @ gwise Xg—y+y=0.
X

Qs

3T G § &Tg-3F70F (SA) TR & 97 8, 978 Jd% F 3 3FH & |

26.

(%) ¥ FE HIN :

eX sin x dx

O e O | A

YT
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SECTION B

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

21.

22.

23.

24.

25.

If the product of two positive numbers is 9, find the numbers so that the

sum of their squares is minimum.

(a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If
A =1{1, 2, 3, 4}, then find the set B.

OR
(b) Evaluate :

sin~! (sin %Tnj + cos~! (cos %) +tan~1(1)

Find all the vectors of magnitude 343 which are collinear to vector
A A A
1 +j + k.
(a)  Position vectors of the points A, B and C as shown in the figure

- - - ]
below are a , b and c respectively.

° ® °
- - -
A(a ) B(b) C(c)
—> 5 —> - . - -
If AC = ZAB,express c intermsof a and b .

OR

(b)  Check whether the lines given by equations x =2A + 2, y=7A + 1,
z=—-3L—3andx=—u—2,y=2u+ 8, z =4u + 5 are perpendicular
to each other or not.

-1 -1
If x=Vat®® "t y=va%t t,thenshowthatxg—y+y=0-

X

SECTION C

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

26.

65/1/3 ~~~~ Page 11 P.T.O.

(a) Evaluate :

eX sin x dx

O e O | A

OR



(@) @ I
1
j cos(x —a) cos(x —b)

27. HHE A hiforu

[log (sin x) — log (2 cos x)] dx

O e 0 |

28. 3Td <hIfvT :
2

J' X
x2+4)x2+9)

29. (%) 3Tk GHIH ? & sinl T A T AT hITT |
X X X

BPE)
(@) AaHhar THiHW 3—3' = sin(x + y) + sinx — y) @1 fafsse g 5@
X

ﬁﬁmlﬁzﬂéﬁy=0%?ﬂax=£%|

30. =1 e TumH THEN Hi ATE T FA HIT :
U, X+ 2y <12,
2x + y <12,
x + 1:25y > 5,
x,y=>0
% AT z = 600x + 400y T AThad A F1d fhfST |
31. (%) Torell agfes® =X X w1 WTRekar e i feam o 2
X 1 2 3
k k k
P(X) By 3 5

(i) k3 HH 31d HIfST |

(i) I HINT : P(1<X < 3)
(iii) X1 H1EY E(X) F1d hIfST |

HIAT
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(b)  Find:

j
dX

[log (sin x) — log (2 cos x)] dx

O e 0 | 3

28. Find:
2
I 2 8 5 o X
x“+4)x“+9)
29. (a) Find the general solution of the differential equation
dy 2y .1
—4 — = =gin—.
dx X X
OR
(b) Find the particular solution of the differential equation
dy

— =gsin(x +y) + sin(x —y), given that when x = g, y=0.

dx
30. Solve the following linear programming problem graphically :

Maximize z = 600x + 400y
subject to the constraints :

X+ 2y <12,

2x + y <12,

x + 125y > 5,

x,y=>0

31. (a) The probability distribution of a random variable X is given below :

X 1 2 3

k k
P(X) By 3

o~

(i) Find the value of k.

(i) Find P(1<X < 3).

(iii) Find E(X), the mean of X.
OR
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[Ei[E
e
(@) Adqu BUH @ad = & 5 P(AN B) = i A P(A NB) = % 71

P(A) 9T P(B) FTd shif9T |

Lus 9
39 @8 H H-3509 (LA) YR & 97 &, 574 Iedeb & 5 37 & |

1 2 -2 3 -1 1
32. (%) A A=|-1 3 0| @M Bl=|-15 6 -5| ® @
0 -2 1 5 -2 2
(AB)~! 3a shifera |

HIAT

(@) ez fafy gro e et fem =t ga i

X+2y+3z2=6
2x—y+z=2
3x +2y—2z=3
33. (%) 30 @ & dfew qun i wefeR w1 hife, Sofag (1, 2, -4 9

BIRL ST 8 a1 feirgati A(3, 3, — 5) @1 B(1, 0, —11) =i fae areft
@1 % TR & | 3q: $91 & {@1eii o o= i g Aa HINT |

YT

(@) famgali A1, 2, 3) A1 B(3, 5, 9) © BIRt I dTell W@ o FHIHUT 1A
HIRT | o1a: 39 W@ W A fargeli & Frdwes wma Hifste, S fog B @
14 513 I g0 W & |

34. THTHTH o AN @137 y =4x + 5, x + y = 5 AT 4y = x + 5 % gRI TeR §TY
& T SFABA TG I |

35. TUH U9 R, drdidsh HEASAI o =¥ R W 30 YR qiwiyad g &
R={(x,y):x.y U URET G 8} | SIra T 6 F1 R, Toqged, Taia 1
HshTHeh & 1 TaT |
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(b) A and B are independent events such that P(A N B) = i and
P(A NB) = 7. Find P(A) and P(B).

SECTION D

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

1 2 -2 3 -1 1
32. (a IfA=|-1 3 O0|landB'=|-15 6 -5/, find(AB)L
0 -2 1 5 -2 2
OR
(b)  Solve the following system of equations by matrix method :

X+2y+32=6

2Xx—y+z=2

3x +2y—-2z=3

33. (a) Find the vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the
points A(3, 3, — 5) and B(1, 0, — 11). Hence, find the distance
between the two lines.

OR

(b)  Find the equations of the line passing through the points A(1, 2, 3)
and B(3, 5, 9). Hence, find the coordinates of the points on this line
which are at a distance of 14 units from point B.

34. Find the area of the region bounded by the lines y =4x + 5, x + y =5 and
4y = x + 5, using integration.
35. Arelation R is defined on a set of real numbers R as
R ={(x,y): x.yis an irrational number}.
Check whether R is reflexive, symmetric and transitive or not.
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QUE T
59 GG H 3 YU 37797 STENRT J97 & 1577 Iedeb & 4 37 & |
TEHIUT AT — 1

36. 1= 3Tepfa o QT U ¥F, ST 9@ AT WP I SR T @, Th WY ER
Il 3 T U hI =St et <d B |

T U1 3, ST YaaTehR 90T 9 & 9O 8, § Ush 9l o =7 997 9 °
2 cm3/s <hl GAM < U 29k @1 8 | TFaTehR deb ohl A3 <hivr 45° 7 |

I IS oh SMUR W 0 7t o I T
(i) 3 H Ul % AT I BSAT v IS H o3k hifT |
(i) 39 99T I9 r = 2/2 cm B, 55T & e & @ 7@ il |

(ii) (%) U 9 9 r = 24/2cm 7, TFATHR ¢k o Tl ad o =2 i
T I HIY |

AT

(iii) (@) <& fodes =8 4 cm B, 39 T0F S8 W’ & dgaH Sl o
SifST |
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SECTION E

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

36. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.

A tap is connected to such a tank whose conical part is full of water.
Water is dripping out from a tap at the bottom at the uniform rate of
2 cm3/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :
(1) Find the volume of water in the tank in terms of its radius r. 1
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm. 1

(ii1) (a) Find the rate at which the wet surface of the conical tank is
decreasing at an instant when radius r = 2 V2 em. 2

OR

(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm. 2
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ThIOT F{ETAT - 2

37. AT b h3 ThK & oW A & falird TohR o 36, THF-T1eHT, JT0MR—MH Senie
2 9 fop fom o aerfer T 2

ATAR A

HEfert anT

e =

EEL I

2T I

T &k TR
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Case Study - 2

37. There are different types of Yoga which involve the usage of different
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure
below :

Anusara Yoga

Kundalini Yoga

Vinyasa Yoga

Bikram Yoga

Hatha Yoga

Types of Yoga

65/1/3 ~~~~ Page 19 P.T.O.



= & T8 oH-3TR{d H, U FEgel % AR g fohu T A fafie weRR o AN
A, BT C bl TiRrehareti sl guiian T B | 98 off feon man @ 6 s wew= g
C TR o AN A <hl TTReRdT 0-44 3 |

0-11

P TSt % SUR W, Fre g & 3w A
(i) x 1A 1A AT |

(ii)  y 1 |9 F1d i |

(iii) (%) P(%) Fa I |
CRC)|

(i) (@) WIRehdl @ HIT fh TR H1 Th Agesdq AT T 4
A 3T B SR 1 I Al & T C TR T 81 |
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The Venn diagram below represents the probabilities of three different
types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

0-11

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

(1) Find the value of x. 1
(ii))  Find the value of y. 1
) C
(1i1) (a) Find P(—) ) 2
B
OR

(iii) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2
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ThIOT AT - 3

38. Teh UH-ShIEE g q¥ TohAT 7T U 91895 fx) = a(x + 9) (x + 1) (x — 3) G
e 2 | AfE 98 TRt y-318 i fag (0, — 1) W firetan 8, a1 71 3 3
CUEE

() ‘@’ H9 JTd hIFVT |
(i) x=1W f(x) Id I |
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Case Study -3

38. The equation of the path traced by a roller-coaster is given by the
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis

at a point (0, — 1), answer the following :

(1) Find the value of ‘a’.

(i1) Findf"(x)atx=1.
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() FEYH-T7FATGSE— TS &, G TATT |

(ii) Y& @S A & /

(iii) Te-& 46 o7 -1 YR 3 577 8, [578 % & 2 3% 8 |

(iv) Ge-@ T4 7 ITH-II THR & J97 &, 78 5% & 3 3% & |

(v) TE-TH4 T FTITITHE, 77 I9F F 4 HFH 3 |

(vi) P& FFH1 G TR fasheq 1T T3 & |

(vii) 397 14 T JH0T 378937 F97 & 57 51 977 8, (578 I3 % 2 37% 8 /

TS -
T3 T 1 9 6 T T I 2 376 3 |

2 2
mwﬁw:(x+j—yj :(j—yj +1 S wife 3R TTd BT ARTHS T HIRAT |
X X

. T N A A — A A T
T Wik 9qds PQRS # PQ = 31— 2] + 2k 3 PS = -1 - 2k. [PR| 3k
—>
| QS | FTa I |

(a) zr%%mx)] sec’ aﬁrF( ) gzﬁ,?ﬁ F(x) T H1f7 |

cosectx
AYAT

ogx—3
o e [0 0

AT A 3R B @1 Ut weard 8 f9e forg PA) = %, PB) = %a%n P(A/B) = %% |
P(B/A) =T 4 HTd HIfST |

T It e 2 ot g 37 3 ieht 7E &, H | ArgmwAn g e feen i & fehrett
Tl 8 | T =R X AT el shl AT 11T & | X T JTRrehdl §ied 3Td hifY |

A % 9 A T <hifore fres fora farmg (2, 1, 2) 1 waaet 3x+ 5y + 4z= 11 ¥ gft 242
THEE |
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) The question paper contains three Sections — Section A, B and C.
(it)  Each Section is Compulsory.
(iti) Section — A has 6 short answer type-I questions of 2 marks each.
(iv)  Section — B has 4 short answer type-II questions of 3 marks each.
(v) Section — C has 4 long answer type questions of 4 marks each.
(vi)  Thereis an internal choice in some questions.
(vii) Question No. 14 is a case based problem with 2 subparts of 2 marks

each.

SECTION - A
Question numbers 1 to 6 carry 2 marks each.

1. Find the sum of the order and the degree of the differential equation :
2 2
(x + d—y) = (d—y) +1 2
dx dx

—_— A A A - N N .
2. In a parallelogram PQRS, PQ = 31— 2j + 2k and PS = -1 — 2k. Find

— —
| PR| and | QS |. 2
d _ sectx T\ w :
3. (a If —[FWw]= 1 and F| — |=—, then find F(x). 2
dx cosec”x 4) 4
OR
logx—3
(b) Find J (og 1) d

4. Let A and B be two events such that P(A) = g, PB) = %and P(A/B) = %

Find the value of P(B/A). 2

5. Two balls are drawn at random from a bag containing 2 red balls and 3
blue balls, without replacement. Let the variable X denotes the number of
red balls. Find the probability distribution of X. 2

6. Find the values of XA, for which the distance of point (2, 1, A) from plane
3x+ 5y +4z=111s 242 units. 2

65/1/1 !EI%E Page 3 of 8 P.T.O.
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10.

11.

-
9 G 7 9 10 dh TAh Y3 % 3 376 B |

(@ A, b, CHT d W FN YR AW § FH R a x b = ¢ x d 3R

e
(b) T TEia Fqus i & Fer g 23 — 4 — 5k wa 21 + 27 + 3k gw et
2 | 39 uqds o ferehull o HuTat AeTeh "y T shifse | foepui-afesti w1 w=m
Tch, AL TGS 1 &ha off F1d HIfT |
30 THAS T FW Tfiew Fa T S wEaet ©- (21 + 25 — 3k) = 7 e
T @1+ 5] +3k) = 9 FvRREm TR fiig (2,1, 3) A EER IR |

/2
COS X

(b) Hﬂaﬁzﬁﬁﬁf (1+sinx)(4+sinx)dx'
0

o4
x x 4

mmxg—y+xcosz(z)=y$lﬁﬁr§€ﬁmaﬁm,ﬁmm”%y:

Sdx=1|

Q-1
T EET 119 14 G TAh o 4 36 2 |
(a) THheH & TIM H, &F {(x, y) : 422 + 9y2 < 36, 2x + 3y > 6} 1 &THA A
HIT |
U
(b) FHEREH & M, W3 x—y + 1 =0, x =2, x = 3 31 x-3787 § fo &1 w1
QT T SHIFTT |
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10.

11.

SECTION - B
Question numbers 7 to 10 carry 3 marks each.
- - - -
(a) If Z, b, ¢ and d are four non-zero vectors such that a x b = ¢ x d
- - - 2 - > . -
and a x ¢ =4b x d, then show that (a —2d) is parallel to 2b — ¢)
RN - > g
where a #2d, ¢ #2b. 3
OR
(b) The two adjacent sides of a parallelogram are represented by
2% — 4JA' _ 5k and 27 + 23'\ + 3k. Find the unit vectors parallel to its
diagonals. Using the diagonal vectors, find the area of the
parallelogram also.
Find the vector equation of the plane passing through the intersection of
NP SN > 0N L AL o
the planes r- 21+ 2 —3k) =7 and r- (21 + 55 + 3k) = 9 and through
the point (2, 1, 3). 3

dx
a Find:f—. 3
@ N
OR
/2

(b) Evaluate : J

0

CoS X d
(1 + sin x) (4 + sin x) .

. : . . . . d
Find the particular solution of the differential equation xd—y+ x cos? (zj =y;

x x
given that when x=1,y = z
SECTION - C
Question numbers 11 to 14 carry 4 marks each.
(a) Using integration, find the area of the region {(x, y) : 4x2 + 9y2 < 36,
2x + 3y > 6. 4

OR

(b) Using integration, find the area of the region bounded by lines
x—y+1=0,x=-2, x= 3 and x-axis.

LI
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1+sinx

T
13. mama‘ﬁﬁq:f ~— dx.
0

TeRTUT 31T / SATREST TR U9

14. forga uRwor ar S aféd # fomm S #, 378 il o fasar s eHEiia s % foag
FHEHL HAT A2 |

< UHi AR, e [@nsti & iR sl s B
x+1=y—3=z+2

I :

3 |
L. X _y-T_z+7
2° 1 3 -2

TR GET TR ST Breht, Fe 79 o I i
() w@EE ], IR, GEAAE & ? I IR BT ST Frferd Hig |
(i) @Al [, q 1, 1 Aiesed fag [ i |
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12. A card from a pack of 52 playing cards is lost. From the remaining cards,
2 cards are drawn at random without replacement, and are found to be
both aces. Find the probability that lost card being an ace.

T

13. Evaluate : J
0

x
T . _dx
1+ sinx

CASE BASED / DATA BASED QUESTION

14. Electrical transmission wires which are laid down in winters are stretched
tightly to accommodate expansion in summers.

Two such wires lie along the following lines :
x+1 y-3 z+2

[

13 -2 -1
.i_y—7_z+7
2° .1 3 -2

Based on the given information, answer the following questions :

(i)  Are the lines /; and [, coplanar ? Justify your answer.

(i) Find the point of intersection of the lines /; and /.

LI
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(iii) Te-& 46 o7 -1 YR 3 577 8, [578 % & 2 3% 8 |

(iv) Ge-@ T4 7 ITH-II THR & J97 &, 78 5% & 3 3% & |

(v) TE-TH4 T FTITITHE, 77 I9F F 4 HFH 3 |
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(vii) 397 14 T JH0T 378937 F97 & 57 51 977 8, (578 I3 % 2 37% 8 /
% TE—h

T GEAT 1 Y 6 Th Tedsh I % 2 36 ¢ |

COSGC X

L@ R sec’x aﬁw() Z A, Feo A |

AU

ogx—3
®) 3 : J (log x)* dx

2. THET A 3R B < wH geand g fees faw P(A) = g, PB) = %aﬁn P(A/B) = %% |
P(B/A) =1 4 T4 HIfT |

3. T Idl, e 2 @ g 3R 3 Aieft 7 2, § 9 Agesen @1 ¢ for i & fremrett
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) The question paper contains three Sections — Section A, B and C.
(it)  Each Section is Compulsory.
(iti) Section — A has 6 short answer type-I questions of 2 marks each.
(tv)  Section — B has 4 short answer type-II questions of 3 marks each.
(v) Section — C has 4 long answer type questions of 4 marks each.
(vi)  Thereis an internal choice in some questions.
(vii) Question No. 14 is a case based problem with 2 subparts of 2 marks

each.
SECTION - A
Question numbers 1 to 6 carry 2 marks each.
d _ sectx ) ® :
1. (@ If —[Fw]= 1 and F| — |=—, then find F(x). 2
dex cosec x 4) 4
OR
.+ [logx-3
(b) Find J (og 2)* dx.
2. Let A and B be two events such that P(A) = g, P(B) = %and P(A/B) = %
Find the value of P(B/A). 2

3. Two balls are drawn at random from a bag containing 2 red balls and 3
blue balls, without replacement. Let the variable X denotes the number of

red balls. Find the probability distribution of X. 2
4. Find the values of A, for which the distance of point (2, 1, 1) from plane

3x+ 5y +4z=111is 242 units. 2
5.  Solve the differential equation : 2

dy
1 ——|=x-y.
o ()=
—> /AN N\ AN —> AN AN
6. In a parallelogram PQRS, PQ = 31— 2j + 2k and PS = -1 — 2k. Find

— —
| PR| and | QS |. 2
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7. WPI‘FﬂWxgy+xcos(yj y @1 fafire g1 sma Hifsrm, ﬁmw%y=£
X
Sdx=1|
8. (1) Wea, b, c3 d AW wm YR wfew ¥ Rk R a x b = ¢ x d 3R

(b)

(b)

a)
A xc=4b x d 2, 7 2uteu B GRW (a —2d) 3R (2D — o) TWER FHIE

5, @ #2d, C2b |

Frerat
T T T 1 & e et 21 — 47 — 5k wa 21 + 27 + 3k g frefa
2 | 38 aqds & Terspunt & GuiaR O Afewr ra shifere | fyesot-afesn 1 y=m
Tch, AL TGHS 1 &ha o 1d T |

T Hif fx R
x—9

YT

TOTEHT o FRA |, W 1A ST :

f (3 sin x — 2)2 dx.

10. Y “2:“1:2;3 % 9 farmg % Frdaries e iR 1 fareg (1, 3, 3) & 5 3

3 2
HF TR |
@Wg -
T T 11 ¥ 14 d Tdsh o 4 376 2 |
11. A :jl+s1nx X
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SECTION - B
Question numbers 7 to 10 carry 3 marks each.

. : . . : . d
7. Find the particular solution of the differential equation xd—y+ x cos? (Z) =y;

x x
given that whenx=1,y = % 3
- - - -
8 (a) If E), b, ¢ and d are four non-zero vectors such that a x b = ¢ x d
T - - > >
and a x ¢ =4b x d, then show that (a —2d) is parallel to 2b — ¢)
- -
Whereg;«tZd,?;th. 3
OR
(b) The two adjacent sides of a parallelogram are represented by
2% — 4JA' _ 5k and 27 + 23'\ + 3k. Find the unit vectors parallel to its
diagonals. Using the diagonal vectors, find the area of the
parallelogram also.
X3 +x dx. 3

9. (a) Find: J 1
x* -9
OR

(b) Evaluate, using properties :
T

f (3 sin x — 2)2 dx.

T

x+2 y+1 z-
2
distance of 5 units from the point (1, 3, 3). 3

10. Find the co-ordinates of the point on the line which is at a

SECTION - C

Question numbers 11 to 14 carry 4 marks each.

T

11. Evaluate : j

0

X

1+sinxdx' 4
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12. U SAfdd o TR A 10 & foh 98 10 § 8 7 91 97 SrerdT & | 98 < U186} o T o ISTerdl

B 3R e & 76 38 5 (doublet) I g311 & | WTRrehar SiTa SHivrg fop 38 areer o feeh
A AT AR |

13. (a) WHHEE & T3 T, &F {(x, y) : 422 + 9y2 < 36, 2x + 3y > 6} B &THA I

HIT |
AT
(b) TUHEH S TN A, WA x—y + 1 =0, x =2, x = 3 3N -3787 T ek & &7
A% F1d HIT |

TeRIUT AT/ HATheST 3MTRA U9
14. forga TRwwr ar < wfda # fase S €, 3% 1 # foear w1 aumEitg s % fae

HHHL BARIT AT |

1 UHt AR, e et o g Sl TS E

x+1 y-3 z+2
Iy - = =

3 -2 -1
! :ﬁL:y_7:Z+7
2° 1 3 -2

IR FAT T STTHA Broh, Fort et o 3 i
() wnX@EE [ 31, TEae § ? 379 I 1 i anfaa A |
(i) @Al [, 7 1, 1 Aiesed fog [ Hif |
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12. A man is known to speak truth 7 out of 10 times. He threw a pair of dice
and reports that doublet appeared. Find the probability that it was
actually a doublet.

13. (a) Using integration, find the area of the region {(x, y) : 4x% + 9y? < 36,
2x + 3y > 6}.

OR

(b) Using integration, find the area of the region bounded by lines
x—y+1=0, x=-2, x= 3 and x-axis.

CASE BASED / DATA BASED QUESTION

14. Electrical transmission wires which are laid down in winters are stretched
tightly to accommodate expansion in summers.

Two such wires lie along the following lines :
x+1 y-3 z+2

I

13 -2 -1
'i_y—7_z+7
2° 1 3 )

Based on the given information, answer the following questions :
(i) Are the lines /; and [, coplanar ? Justify your answer.

@(i1) Find the point of intersection of the lines /; and /,.
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WE—F
Y9 EEAT 1§ 6 b Tk Y3 b 2 37 3 |
1. |1 A 3R B @ Ut e & e fow P(A) = %, PB) = %aen P(A/B) = %% |
P(B/A) &1 4 3Td shifST |

2. T O, e 2 A1t Tig 3R 3 Hfieft ¢ &, 0 | Agesan Q Tie for ufaeemor & feerett
STl 8 | 7T = X AT Tie] ohY HEHT1 €iar & | X T UTRIhdT sied 3Td shIfT |

2 2
3. mwﬁw:(x+j—yJ =(j—yj +1 <RI 1T 3T GTd 1 TNTh STd HIFST |
X X

4. (a) aﬁ%[F(x)] sec’x 3ﬁIF( ) %gﬁ,a‘f F(x) T IR |

cosectx
AU

ogx—3
() 3w : j (log x)* dx
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General Instructions :

Read the following instructions very carefully and strictly follow them :
(i) The question paper contains three Sections — Section A, B and C.
(it)  Each Section is Compulsory.
(iit) Section — A has 6 short answer type-I questions of 2 marks each.
(iv)  Section — B has 4 short answer type-II questions of 3 marks each.
(v) Section — C has 4 long answer type questions of 4 marks each.
(vi)  Thereis an internal choice in some questions.
(vit) Question No. 14 is a case based problem with 2 subparts of 2 marks

each.

SECTION - A

Question numbers 1 to 6 carry 2 marks each.

1. Let A and B be two events such that P(A) = g, PB) = %and P(A/B) = %

Find the value of P(B/A). 2

2. Two balls are drawn at random from a bag containing 2 red balls and 3
blue balls, without replacement. Let the variable X denotes the number of

red balls. Find the probability distribution of X. 2
3. Find the sum of the order and the degree of the differential equation :
2 2
(x + d—y) = (d—y) +1 2
dx dx
4
1. @ IF-LFe= -2 and F(Ej — T then find F(x). 2
dx cosec x 4) 4
OR
.+ [logx-3
(b) Find: J (og 1)}

5.  Find the values of A, for which the distance of point (2, 1, A) from plane 3x + 5y +
47=111is 2/2 units. 2

- A AR A A D :
6. Ifa=2i+yj+kandb =1+ 2j+ 3k are two vectors for which the

- . . - 7 )
vector (a + b) is perpendicular to the vector (a — b), then find all the
possible values of y. 2

65/1/3 Okl Page 3 of 8 P.T.O.
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10.

11.

-
9 G 7 9 10 dh TAh Y3 % 3 376 B |

/2
COS X

(b) WWWJ (1+sinx)(4+sinx)dx'
0

fagsit gooj ©, 7, 0) 3 (0, 0, 7 ¥ T A wH B @

x_‘l?’ - y;‘* - 225 o formg W Tt 2, w9 foreg % Fdarieh s IR |

@ A a, b, 3t d W =Ry afew § fe R a x b = ¢ x d 3R
-> - -

S =4b x d &, @ ez B AW (4 —2d) 3R Qb — ) TER FHR

e
(b) TH TR TGS Hi @ For qemd 21 — 45 — 5k w21 + 2 + sk g Prefra
2 | 38 aqys & ferspunt & GuiaR O Afewr Jra ifere | faesot-afesn 1 y=m
Hioh, THTR IS T &t ot 1 ShIfT |

T -1
Y EEIT 119 14 96 TS T 4 Hh 2 |
19 % 52 UK shl Teh TGSl H Teh U1 hal @I ST & | §Teh! aaii &, famy s & <

T Il ool STd 2 3TN QI 21 39 T ST & | @1 T Ol b 3efehl 1 Uil B ohi
EURCIRICEIIS I
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. dx
7. (a) Find: J —_— 3
Vo +%x
OR
/2
COS X
(b) Evaluate : (1 +sin 2 (4 + sin ) dx.
0
8. Find the co-ordinates of point where the line i _18 = y;—4 _zt > crosses
the plane passing through points (%, 0, 0) ,(0,7,0)and (0, 0, 7). 3
2, 2
9. Solve the differential equation : dy _X Ty . 3
dx Xy
- - - -
10. (@) If _a), b, ¢ and d are four non-zero vectors such that a x b = ¢ x d
- - > = — 2. -> S
and a x ¢ =4b x d, then show that (a —2d) is parallel to 2b — ¢)
- -
where _a>¢2d, ?;t 2Db.
OR
(b) The two adjacent sides of a parallelogram are represented by 21 — 4]A —5k
and 21 + 23'\ + 3%. Find the unit vectors parallel to its diagonals. Using
the diagonal vectors, find the area of the parallelogram also.
SECTION - C
Question numbers 11 to 14 carry 4 marks each.
11. A card from a pack of 52 playing cards is lost. From the remaining cards,
2 cards are drawn at random without replacement, and are found to be
both aces. Find the probability that lost card being an ace. 4
65/1/3 Dkt Page 5 of 8 P.T.O.
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12. nﬂaﬁaﬁ%m:f L i
0

1+sinx

13. THHET & AN H, Tk y = x2, x-37& AT HIfeA x = -2 d°qT x = 1 A R &1 &1

14.

B T HITT |

T
FuTehe o TANT ¥, Yud wgufe § sref-aa y = V4«2, Wiy = 4/3x T x-37% g
TR &1 1 &et T I |

TeRIUT AT/ HATReST 3NTRA U9

forera aRwor ar S |fé o faste S €, 37 i § fawar 1 aHrnfya e W% fog
HHHL HAT AT 8 |

< UE IR, e W@t & IR ST TS |
I Cx+1l y-3 z+2
13 -2 -1

! .ﬁL_ZZZ_Z+7

21 3 -2

SR AT TR ST gieht, Fme i & 3w i

() TN [ AR, FEqCE & ? IO IR H1 H(eIc At shifg |

(i) @Al [, q 1, 1 Aidesed fag A i |
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12. Evaluate : j

0

X

1+ sinx dx.

13. Using integration, find the area of the region enclosed by the curve y = x2
the x-axis and the ordinates x = -2 and x = 1.

OR
Using integration, find the area of the region enclosed by line y = \/gx,

semi-circle y = V4 —-x2 and x-axis in first quadrant.

K

CASE BASED / DATA BASED QUESTION

14. Electrical transmission wires which are laid down in winters are stretched
tightly to accommodate expansion in summers.

Two such wires lie along the following lines :
x+1 y-3 z+2

[ : =
13 -2 -1
.i_y—7_z+7
2° .1 3 -9

Based on the given information, answer the following questions :
(i)  Are the lines /; and [, coplanar ? Justify your answer.

@(ii) Find the point of intersection of the lines /; and /.
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