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sin"1(2x2 - 3) FUdR:

A)  (-1,0 U, v2) (B) (-+2,-1) U(,1)
©) [V2,-11 U1, V2] D) +2,-D u@,2)
0 1 -2
AR | -1 0 -7|3TH:
2 7 0
A Toepot sregE (B) @HIHA HTegg
(C)  forww wmfta sy (D)  fexT 3159
3x-2, 0O<x<1 .
zr%f(x)={ }2( T xe(0, i HaE, A a TR
2x“ +ax, 1l<x<2
7
A -4 (B) 5
C) -2 D) -1
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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.

(vii) 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 calculator is not allowed.

SECTION A

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

1. Domain of sin™1 (2x2-3) is:
A  (-1,0 U, 2) B) (+2,-1) U(,1)
©) [-V2,-11 U1, V2] D) =+2,-1) u,+2)
0O 1 -2
2. The matrix |-1 0 -7 |isa:
2 7 0
(A) diagonal matrix (B) symmetric matrix
(C) skew symmetric matrix (D) scalar matrix
3x—-2, 0<x<1
3. If f(x) = 9 is continuous for x € (0, 2), then a is equal
2x° +ax, 1l<x<2
to:
7
A) -4 B) -—
2
Cc -2 (D) -1
65/4/3 Page 3 of 23 P.T.O.
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aﬁy=logzx(@)%,ﬁ3—ywéz
X

A O B) 1
1 1

C — D —
(9] . (D) Tox
I f: N > W,

n
f(n) _ E’ aﬁnW%

O’ a-%n%qq%
T URIfSa ®, v £
(A)  HIATHAFI B (B) hadl T3 8
(C) Uhehl-T=31E & (D) Tl ATDIET & 3T & Tehehl
fig A~ 2, 3, 5) W y-37e7 T T T T o UTg oh i € ;
(A) (0,0,5) (B) (0, 3,0)

afc A qaT B 3 W FIRE 3x3 F kAU IS © 6 det (A) =4 T
det [(AB)~1] = %%,Fﬁdet (B) SeR & :

1 1
(A) 20 (B) E
€ 20 (D) &

AT IR e x o fTT, f(x) = x3 + 5x + 1 8, dl
(A)  f, R W Ushehl & AT 3TT=aTeeh T8 &
(B) f, R T 3AT=BIGh & (o Teheh! el &
(C) f, R T Tahehl 3T 3BT &

(D) f, RO Tl Uahehl & 3T T & 3TT=sTeeh

A o A fSeh fo1T f(x) = sinx — cosx — Ax + C, x o @} arEdfees 7M1 & foig
PEAH R, B :

(A) 1<i<+2 B) Ax>1
€ a=+2 D) r<1
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4, If y =logy, (V2x), then g_y is equal to :
X

A) O (B) 1
1 1
C = (D) ——=—
X J2x
5. If f: N —> Wis defined as
—, ifn is even
fn) = 42 ,
0, 1ifn is odd
then fis :
(A) injective only (B) surjective only
(C)  a bijection (D) neither surjective nor injective
6. The coordinates of the foot of the perpendicular drawn from the point
A(-2, 3, 5) on the y-axis is :
(A)  (0,0,5) (B) (0, 3,0)

7. If A and B are invertible matrices of order 3 x 3 such that det (A) = 4 and
det [((AB)1] = %, then det (B) is equal to :

1 1
A — B —
(A) 20 (B) 5
(C) 20 (D) 5
8. For real x, let f(x) = x3 + 5x + 1. Then :
(A) f1is one-one but not onto on R
(B) fis onto on R but not one-one
(C) f1is one-one and onto on R
(D) fis neither one-one nor onto on R
9. The values of A so that f(x) = sin x — cos x — Ax + C decreases for all real
values of x are :
A 1<i<+2 B) A>1
C) r=V2 D) <1
65/4/3 Page 5 of 23 P.T.O.
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11.

12.

13.

14.
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afd A qUT B @AM Shife % o ST & q4T AB = A 9T BA = B?, Al A2 + BZaeR
E

(A) A+B (B) BA
(C) 2(A+B) (D) 2BA

dshy = ﬁ,WﬁX:OWX:4WX-aH@ﬁ%3WW%:
(A) %aﬁsw& (B) %aﬁswﬁ

©) %aﬁwé D) %aﬁsw&

1
j dXXWII'FT%:
0

eX+e”
N B) =X
(A) 1 (B) 1
(C) tan! e—g (D) tanle

Tk {Rareh ST @HET (LPP) % et &l o i1 f6ig (0, 2), (3, 0), (6, 0), (6, 8)
qAqT (0, 5) 2 | A T B Z = ax + by; (a, b > 0) T AHad qH (0, 2) T4
(3,0) WIUTA B &, AT a AT b H HT & :

(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b

gfe je—?’logx dx = f(x) + C 8, difx)2:

1
log(j
(A) e 3logx B) e '
-1 -1
<Cc) — (D) ——-
2X2 4X4
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10. If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B2 is equal to :
(A) A+B (B) BA
C) 2A+B) (D) 2BA

11. The area of the region enclosed by the curve y = Jx and the lines x = 0

and x = 4 and x-axis is :

16 32

(A) 5 sq. units (B) — sq. units
(C) ? sq. units (D) ?;)—2 sq. units
1
12. The value of J-L is :
e +e *
0

T T
A - = B =
(A) 1 (B) 1
(C) tanle —g (D) tanle

13. The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (6, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)

and (3, 0), then the relation between a and b is :
(A) a=b (B) a=3b
(C) b=6a (D) 3a=2b

14. If I e 318X gy — fix) + C, then f(x) is :

log (]
(A) e 3 log x (B) e x3
-1 -1
Cc — (D) —
2X2 4X4
65/4/3 Page 7 of 23 P.T.O.
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15.

16.

17.

18.
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f(X) — {X) Zlﬁ{x <1

5, Afex>1
S NN %eld £ Had 78t ©
(A) x=0W (B) x=1W
(C) x=2T (D) x=5TW

s @l W = X oy aer fore et e et 3, a8 8

dx y
(A) TSI T (B) Il
(C)  dregdi &r (D)  SATTHRET T

afs A ABC #I ySTE AB a9 AC AT GRET § + k @91 31 — j + 4k 3w
fefua &, dr A @ BC ww di=h 78 Arfegen il dars @

(A) 22 T8 (B) /18 T8

() g TS (D) @ EEQH

IfT f(x) = 2x + cos x ®, al f(x) :

(A)  Hx =1 R AR 7 2 (B) Fx=n WA AF
(C) THIUAN G (D) U BT %o &

Y99 QT 19 3R 20 37497 TS dh 7RI T97 & | &1 F97 3T 7T & 158 T ) Afiahe
(A) o1 & 1 G (R) SR 3ifehd 1631 71 € | 59 I¥1 % &l IR A1+l 8¢ T HIs] (A), (B),

(C) R (D) H 8 T 21T |
(A) AR (A) 3R (R) aFT Tl & 3T deh (R), AR (A) FT &l IRt
FLATR |
(B) 3Afmehed (A) 3R T (R) IH1 €&l &, q doh (R), AT (A) it &=l
STEAT TeT AT © |

65/4/3

(C) AT (A) &l &, T o (R) TAd 2 |
(D) AR (A) TIeTd ©, W] Tk (R) Tl 2 |
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15. The function f defined by

x, if x<1
fx) =
5 if x>1

1s not continuous at :

A x=0 (B) x=1
C) x=2 (D) x=5
16. The solution of the differential equation 3—y S represents family of :
X y
(A) parabolas (B) circles
(C) ellipses (D) hyperbolas

AN
17. If the sides AB and AC of A ABC are represented by vectors 3\ + k and
N
3/i\ — 3\ + 4k respectively, then the length of the median through A on

BCis:
(A)  2+/2 units (B) /18 units
(C) @ units (D) @ units

18. If f(x) = 2x + cosx, then f(x) :
(A) hasamaximaatx=m=x (B) hasaminimaatx=n

(C) 1is an increasing function (D) 1is a decreasing function

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason

(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

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

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

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

65/4/3 Page 9 of 23 P.T.O.
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19. HfYwYT (A): Ife A qT B 3 Vet eaTd 2 5 P(A N B) = 0 ®, a7 A @ B Soa

AT |
% (R) : 31 HIeATY & Bt © ATS Uk oh He-l oh TH o B THIE TAT T IS |
20. STfYFeT (A): TH ok TwE @He (LPP) § A gea &= @relt &, a1 e
TUTHT T (LPP) o7 15 8 81 § |

o (R): o a1 de e For wit e we |

TUE @
¥4 QU8 H 37fd -3 (VSA) YhR % 5 97 8, IS4 Jedah & 2 3 & |

21. 3IRA= LZ _ﬂ 2T A2 = kA 8, a1 k T |9 JTd hIfSTT |

22. (%) sin‘1£ X Jaﬁwmﬁ%ﬁa@

\,1 + x2

AAAT
@) sin~l/x—1 & Jid J1d HITeC |

2

z&ammmm@w§+%ﬂmmmamﬁmwmmmma
HITSrT |

o e o N

24. (%) ‘@’ hl 98 ~IIqH A JTd IS TS Tl f(x) = 2x2 —ax + 3; [2,4] W

Teh JHT B & |
37T

Q) j<3|'F<ff(x):x+§, x> 1 g,y fF £ U aeHe B & |

25. Teh AT UHT & WX o9 acf § ek St WT = | 9 I 5 em3/s shl e &l o
@1 2 | Ife od & BIS3T 15 em B, a1 a0 § 9} o ol T SIS & g shl < J1d
SHIfSTT STetfer Tt sht S=rrs 2 e 2 |
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19. Assertion (A) : If A and B are two events such that P(A n B) = 0, then A
and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

20. Assertion (A) : In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.
SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. IfA={ 2

-2
2} and AZ = kA, then find the value of k.

22. (a) Simplify sin™! [LJ .

«fl + x?

OR
(b)  Find domain of sin~1,/x—1.

2

2
23. Calculate the area of the region bounded by the curve % + YT =1 and

the x-axis using integration.
24. (a) Find the least value of ‘a’ so that f(x) = 2x2 — ax + 3 is an increasing
function on [2, 4].

OR

(b) If fix)=x+ 1 , X > 1, show that fis an increasing function.
X

25. A cylindrical water container has developed a leak at the bottom. The water

is leaking at the rate of 5 cm?/s from the leak. If the radius of the container
is 15 cm, find the rate at which the height of water is decreasing inside the
container, when the height of water is 2 metres.

65/4/3 Page 11 of 23 P.T.O.
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LCLLCRIT

9 GUS 4 TH-IWHM (SA) TFR % 6 Y97 8, 1978 JedH & 3 3% 5 |

26.

T I :
[

X3/2

27. e T2 Y20 B2V, % ofide fig @ fig

28.

29.
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3 4 5 2

(-1, -5, —10) 1 g 1 A |

(h)

)

(h)

@)

¢ f: R* > R, f(x) = log,x(a>0dqUa = 1) R IRANG g, @ fog
ShITSTT foh £ Tk Tohehl-3TT=e1ae Haid 2 |
(R @l TcHe STEd I SIS ol T== & )
COC |
qMTA ={1,2,3} T B = {4, 5, 6}. A¥ B ¥ T 69 R 36 YR qHATNT
efFR={x,y):x+y=6,xcA,ycB} 2|
(i) R ot o1a9a foafeT |
(ii) T R T %ol © ? Geanud shiferg |
(iii) R T 9id o IRER I1d HIfrT |

T ATg e = X ol TiyehdT sied i feam man 2

X 0 1

PX) |p p

3

oo |
3

(i)  p T HW JG T |
(i) PX=>1)3d I

(i)  E(X) I IS |
areraT

Teh YL H T8 Tl S0 AT o GEeieT ETed o o | Ja [ohAT TR a7 I8
91T T foR 50% <Nt Hrelstf-ieh Tierg o |1eH UEE i 8, 35% AN drgfehed
ST TN T8 HTd & qAT 20% AN Glasi {1k THeTE o GT6 qT 9rsfehet ST
=T AT HTd & | STk T shiSI foh Toh AT AT 11T A< ;
(i)  hadl Gras-eh UNEE a1 JaT HaT ® |
(i)  TgfeoreT TN ShLaT ® Stafer fear man R for o wrdster uftee o &

ff T T R |
(iii) 7 7 ATaSTeh INEET ITe T ohidT § ST 7 & "rsfohel ST LT © |
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SECTION C

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

Ide
1+ X3/2

27. Find the distance of the point (-1, —5, —10) from the point of intersection of

the lines x—1 = y—2 = z-3 and x-4 - y-1 =
2 3 4 5 2

Z.

28. (a) If f:R*—> R isdefined as f(x) =log, x(a >0 and a # 1), prove that f
is a bijection.
(R* is a set of all positive real numbers.)
OR

(b) LetA=1{1,2,3}and B =1{4, 5, 6}. A relation R from A to B is defined as
R={x,y):x+y=6,xe€ A,y € B}
(i) Write all elements of R.
(i)  Is R a function ? Justify.
(iii) Determine domain and range of R.

29. (a) The probability distribution of a random variable X is given by :

X 0 1 2 3
PX) |p P P | P
3 6 12
(1) Determine the value of p. 1
(i1) Calculate P(X > 1). 1
(iii) Calculate expectation of X, i.e. E(X) 1
OR

(b) In a city, a survey was conducted among residents about their
preferred mode of commuting. It was found that 50% people
preferred using public transport, 35% preferred using a bicycle and
20% use both public transport and a bicycle. If a person is selected
at random, find the probability that :

(1) The person uses only public transport. 1
(i1)  The person uses a bicycle, given that they also use the public
transport. 1
(iii) The person uses neither public transport nor a bicycle. 1
65/4/3 Page 13 of 23 P.T.O.
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x2_92x-3
- T x#-1

30. (%) IfEHaHf(x) = x+1
k, x =—1

x = — 1 W HAA &, I k o7 A J1d hISIT |

HAAT

@) Wad f(x) = x| x|l x = 0 T TR IAT hl A= hIIT |

31.

=200 -150 -100 —50 0 350 400

-100

-200
ek TTH THEI o6 T TTT UTH ), FETT &5 hl S8 L el @l ey feffiaT |

LCLER)
SHEUEH 4 3H-FHIT (LA) TFRF JH 8, T80 i & 5 37F 3 |

32. o % YR & Guh F o F A N A S=nd (y ) F e b1 weley G
y = 4x — %xz ST [+ 81T 2, STRT x O o ehTRT o €Ueh H S aTel (a1 3! ST

2l
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(a) Find k so that

X2 -2x-3
= 0 x#-1
flx) = x+1
k, x=-1
1s continuous at x = — 1.
OR

(b)  Check the differentiability of function f(x) = x|x|at x = 0.

For the given graph of a Linear Programming Problem, write all the
constraints satisfying the given feasible region.

=200 -150 -100 -50 O

-100

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32.

o

Ly

65/4/3

The relation between the height of the plant (y cm) with respect to

. . . 1 .
exposure to sunlight is governed by the equation y = 4x — §X2, where X is

the number of days exposed to sunlight.
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34.

35.
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(1)
(i1)

(h)

@)

(h)

@)
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G o ThTRT o e 4rel sht i ¢ el hifSry | 2
Toraa Toat & direm STt SAferehd™ S=iTS JTed ot T 2 ST1ehaq TS a2 2 3

. - - ¢
T3 foh Toh GHiat AIqyst forges faehul a” qar b gr ffud &, 1 aprbe
- —> . [aVaN
%| a xb | S Y&T BT € | 37c: IW WHIAL TS T &l Hd hlIoT

e fat o2l — ] + kda i +3] — k gUTEAE

AT

ek LT ohT WTCT AT <hic 19 THTSRLOT ST hifoe it oig (1, 2, — 4) § et STt

T ST YTy X;8 - Y+129 - 2_710, q

T=151 +29] +5k +u@3i +8] —5k) Fowadd|

= 1 i :

3/2
I | xcosmx | dx
0

AT

Sl'l'dﬁﬁlq:

dx
sinXxX + sin2x

gl A TH 3 x 3 kAU AR ®, @ Suisy for forelt sifesr k = 0 % fog
(kA1 = %A—l. 34 (3A)~1 uftenfera Fifsie, st

2 -1 1

A=|-1 2 -1|%2

1 -1 2
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o

o2

(1)
(i1)

(a)

(b)

(a)

(b)
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Find the rate of growth of the plant with respect to sunlight. 2

In how many days will the plant attain its maximum height ?
What is the maximum height ? 3

Show that the area of a parallelogram whose diagonals are

— - 1. > -
represented by a and b is given by 2 | a xb |. Also find the

A A N
area of a parallelogram whose diagonals are 2i — j + k and
A AN A
i+3j—-k.

OR

Find the equation of a line in vector and cartesian form which
passes through the point (1, 2, — 4) and is perpendicular to the
lines x -8 _ Y+ 19 _ z—-10
3 -16 7

, and

) A AA
r=151 +29j +5k + u(8i +8j —5k).
Evaluate :

3/2
J‘ ‘ X COS TX ‘ dx
0

OR

Find :

dx
sinX + sin2x

If A is a 3 x 3 invertible matrix, show that for any scalar k # 0,

(kAL = lA‘l. Hence calculate (3A)1, where

k
2 -1 1
A=|-1 2 -1]|.
1 -1 2
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dus g
3G GUE H 3 JHUI-37eIIF TTRA I3 3, 1578 Ik & 4 37F 8 |

Th{0T g — 1

36. TS DI ! SYMAA! hl T A THI T TTeTd YR Bl © | IS0 o feTu, i3
B 78:56 > 789 T Ieoid FH Hehdl & Fifh 7856 > 789 T | 30 JTURUM I
T LA o [eTU, STeaTdsh ST shert VI o fererfolat sht aemers qormn wlier & fog
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SECTION E

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

36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78:56 > 789 as 7856 > 789. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 47-7
Bijoy 47-07
Kartik 43-09
Dinesh 439
Devesh 45-2

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

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

1) What is the probability of a student not having misconception but

still answers Bijoy in the test ? 1
(i1) What is the probability that a randomly selected student answers
Bijoy as his answer in the test ? 1
(i1i)) (a) What is the probability that a student who answered as Bijoy
is having misconception ? 2
OR
(i1ii) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ? 2
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Case Study - 2

37. An engineer is designing a new metro rail network in a city.

Initially, two metro lines, Line A and Line B, each consisting of multiple

stations are designed. The track for Line A is represented by

x—2 y+1 z—3
l]. : = =
3 -2
x-1 y—-3 z+2
lz: = = .
2 1 -3

Based on the above information, answer the following questions :

, while the track for Line B is represented by

(i) Find whether the two metro tracks are parallel. 1

(ii)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/1) and pass through

the point (1, — 2, — 3). 1
(iii) (a) To connect the stations, a pedestrian pathway perpendicular

to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the

pedestrian walkway. 2
OR
(111) (b) Find the shortest distance between Line A and Line B. 2
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ThI0T 3T — 3

88. YR THIT & o SR, Teh DTS oh 9217 UL BT ATTHTE hh! 9¢ ST & | @ o 918 §
I IST B AT & qAT S8k 3T B ohl o, THET o qTIHE 99T FHHL o dT9qH
(25°C) o TR o FHIIT & | ST H THEL T qOFH 85°C & TAT 38T & I &
THTRTOT %(T(t)) = — k(T(t) — 25) BT ARATA &,

STEf T(t), T9 t (e ) ox T 3 arawT shi et ot & a9 k T STl 2 |

Sqer AT W 3ATe, fefofaa et & s i

() TEET % d9EH T(t) o foru stister 31d hifsre sterfes fear man 2 o
T(0) = 85°C ® | 2

(ii) SO % d9HH Sl 40°C doh 3T | ford=r gar e 2 fean man @ fo
k = 003, log, 4 = 1-3863. 2
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Case Study -3

38. During a heavy gaming session, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).

Initially the processor’s temperature is 85°C. The rate of cooling is

defined by the equation %(T(t)) = — k(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in

minutes) and k is a constant.

Based on the above information, answer the following questions :

1) Find the expression for temperature of processor, T(t) given that

T(0) = 85°C. 2

(i1) How long will it take for the processor’s temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1:3863. 2
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