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e are enfar e

(A) y=seclx (B) y=cotlx
(C) y=tan1lx (D) y=coseclx

WHT A, I1E 3 T Teh o AR e | IS |A| =58, |adj A B

(A) 5 (B) 125
(C) 25 (D) -5
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iit)
(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 calculator is not allowed.

SECTION A

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

1.

65/7/3

3]

o2

The given graph illustrates :

— o e o e mm mm mm e mm mm e e e mm mm mm e mm e = = e

VY’
(A) y=seclx (B) y=cotlx
(C) y=tan1lx (D) y=coseclx
Let A be a square matrix of order 3. If |A| =5, then |adj A| is:
(A 5 (B) 125
C) 25 (D) -5
Page 3 of 23 P.T.O.
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afe Hife 3 o AT T AT A AXBFTAT |A| =3 3R |B| =58, |2AB] &
(A) 30 (B) 120
(C) 15 (D) 225
3 x 3 HIfE o UH WWT HTRI o1 ol HEAT FohaT gRfT FSehT ek wfaf® 2 & /3
22
A 9 (B) 512
(C) 615 (D) 64

f(x)=cos lx+sinxHIIALR:

(A) R B) (-1,1)
©) [-1,1] D) ¢
J3 0 0
HAEEA=|0 V2 0 |3TH:
0 0 <5
(A)  srfew STy (B) dcHH® AT
(C) I TR (D) EHYUd T8

T f(x) = — 2x8 8, AL FATR

w ) w e

o St w
3ax—-b , x>1

Ife fix) = 11  x=1
-bax —-2b , x<1

x=1WIHITE, MadNbFAAE :

(A) a=3,b=5 (B) a=8, b=-1
(C) a=1,b=-8 (D) a=-3, b=5
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3. If A and B are two square matrices each of order 3 with |[A| =3 and |B|
=5, then |2AB| is:
(A) 30 (B) 120
(C) 15 (D) 225
4, What is the total number of possible matrices of order 3 x 3 with each
entry as \/5 or «/§ ?
A 9 (B) 512
(C) 615 (D) 64
5. Domain of f(x) = cos™! x + sin x is :
(A) R B) (-1,1)
C) [-1,1] D) ¢
J3 0 0
6. The matrix A=| 0 \/§ 0 |isa/an:
0 0 5
(A)  scalar matrix (B) identity matrix
(C)  null matrix (D) symmetric matrix

7. If f(x) = — 2x8, then the correct statement is :
© )l w )
JEORC EENERUES
3ax-b , x>1

8. If f(x) = 11 , x=1
—-Hax—-2b , x<1

1s continuous at x = 1, then the values of a and b are :

(A) a=3,b=5 (B) a=8, b=-1
(C) a=1,b=-8 (D) a=-3,b=5
65/7/3 Page 5 of 23 P.T.O.
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2x -1 3
9. ?ﬂ%[ * 2X :|={X+3 12} 2,0 (x —y) FIAF R :
0 y -1 0 35
(A) 23110 (B) —-23110
(C) 231-10 (D) —-23a1-10
10. T UiEd-Riicl o1 1 foRTRT 5 em/s 1 & & 91 T&T © | 99 o1 JEIT &% fohd a0 8
¢ T&T B, STalfeh [T 2 cm el & 2
(A) 24 cm?/s (B) 120 cm?/s
(C) 12 em?/s (D) 5 cm?/s
teogx _e8logx
11. je610gx_e5logx dx ST E
2
A x+C B) +C
4 3
() XZ+C (D) X?+c
12. IR f:R >R, f(x)=2x—sinx ERIINHTNG B9 &, a1 £ ;
(A) Tk gEHH B (B) Ueh I w8
(C) aa‘reﬂﬁlmw,x=gqt% (D) 13RI, x =0 W
13. @WW%@@%@@WW@@@%WWWWW
t 1 Ak wk e wRw 3i +15] +6k ¥ smRw ot g e afw
2} +10} + 2k FomRwd, A F AR
(A) 6 B) 1
© I D 4
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2x—-1 3x
3 12
If { ] = [X i 35} , then the value of (x —y) is :

0 y2 -1 0
(A) 2o0r10 B) —-2o0r10
(C) 2o0r-10 (D) —2o0r-10

Edge of a variable cube increases at the rate of 5 cm/s. The rate at which

the surface area of the cube increases when the edge is 2 cm long is :
(A) 24 cm?/s (B) 120 cm?/s
(C) 12 cm?/s (D) 5cm?/s

teogx _ e810gx
J- dx is equal to :

e6 logx e5 log x

X2

(A) x+C (B) ?+C
4 3

() XI+C (D) %+c

If f:R — R is defined as f(x) =2x—sin x, then fis:

(A) adecreasing function (B) an increasing function
(C) maximum at x = g (D) maximum atx=0

A student tries to tie ropes, parallel to each other from one end of the

A AN
wall to the other. If one rope is along the vector 31 + 153\ + 6k and the

A A A
other is along the vector 21 + 10j + Ak, then the value of A is :

(A) 6 B) 1
1
(C) 1 (D) 4
Page 7 of 23 P.T.O.
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J- e 5 dx SRR

16 + 9e =¥

16, 1, x 1 1[3e7F
(A) 5 tan " (e™*)+C (B) 12ta ( 1 j+C
©) tan~! [ijw D) - Ltan! (i}c
4 3 4

afe R Srafeeii s B Ffw |2 + b | = |a - B | & a |k
2 3D
(A) doadgfesrd (B) UhgHLh GHTH &
(C) dEeh gl (D) WE@ERTe

T THerenT BT SITT @ 3 52 A1 skl 3T=a] 018 | %l g8 7Tgel H ¥ Agedl Th
T fHiehTeT STTaT 2 | forereh ot e o et & it et a3 ot TRkt

2 3
(A) 3 (B) 26

19
(C) 26 (D) 13
ge A I B 1 vH AW g e fow PB) = 1, PA | B) = % T
P(AUB) = g 2, dAPA)R:

10 2
(A) 1= (B) 15

1 8
(®) = (D) 15
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15.

16.

17.
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oo

Ly

e—X
J— dx is equal to :

16 + 9e =2
—X

@)  Btanle™sc B) - —tan ! |:C

9 12 4

1e’” 1/e”

(C) tan" | — |+C (D) —=tan""|— |+C
If |§> + B | = |5> -P | for any two vectors, then vectors a and b
are :
(A)  orthogonal vectors (B) parallel to each other
(C)  unit vectors (D) collinear vectors

A coin is tossed and a card is selected at random from a well shuffled
pack of 52 playing cards. The probability of getting head on the coin and
a face card from the pack is :

2 3
(A) 13 (B) 26

19 3
(C) %6 (D) 13

If A and B are two events such that P(B) = %, P(A | B) =§ and

P(AUB) = g, then P(A) is :

10 2

A — B =

(&) 15 ®) 15

1 8

¢ - D) —

(C) (D) 15
Page 9 of 23 P.T.O.
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18. WoH f(x) & fofu, Fefafga g e p-ar a2 2

b b
(A) If(x)dx = Jf(aer—x)dx
a a

a
(B) I f(x) dx = 0, Il £ Teh G9 Hoi &

—a

a a
(©) jf(x)dx =2jf(x)dx,zr%fqan%rww%
—-a 0
2a a a
(D) jf(x) dx = J-f(x) dx — J.f(2a+x) dx
0 0 0

9 Q&A1 19 3R 20 HfYFHIT TG de i 999 2 | &1 97 fav 7w & 599 ww #l
STIH (A) 1 TR %l @ (R) GRT Hfehd oh21 701 € | 59 521 % Fel SR 14l 19 7T HIS]
(A), (B), (C) 3R (D) § & g7 Aforg |
(A)  JANHA (A) AR T (R) THT Hal & IR Tk (R), AR (A) il el AT
FATR |

(B) @AN¥HA (A) 3R T (R) ST €&l &, 9q de (R), AR (A) 1 &&t

ST 781 FAT ¢ |
(C)  SAf¥her (A) W&l &, T doh (R) TIeiel € |
(D)  ARTheA (A) TIeTd &, =] @ (R) W&l 2 |

1
19. %I (A) : f(x):{xsmg’x;to,x=0 WHATL |
0 , x=0

7% (R) : FTx > 0, sin ~,— 13 1% 1 RAA A |
X

20. 3fYFIT (A): sec] (@j o T 1 9o U e () 9= € |

d+ (R): sec—l x TNUINA R, x e R— (-1, 1) & o |

65/7/3 Page 10 of 23
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18. For a function f(x), which of the following holds true ?

b b
(A) J.f(x)dx = Jf(a+b—x)dx
a a

a
(B) j f(x)dx =0, if fis an even function

—a

a a
(C) j f(x)dx =2 If(x) dx, if fis an odd function
—a 0
2a a a
(D) jf(x)dx = J‘f(x)dx —Jf(2a+x)dx
0 0 0

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.

1
xsin— , x#0

19. Assertion (A): f(x) = X 1s continuous at x = 0.
0 , x=0
Reason (R): When x — 0, sin 1 is a finite value between — 1 and 1.
X

20. Assertion (A) : Set of values of sec™! (@J is a null set.

Reason (R): sec1xis defined for x € R — (-1, 1).

65/7/3 Page 11 of 23 P.T.O.
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LCLCRC)

59 GUE H 5 Hld Tg-374F (VSA) THR & T 8, IS8 JciI% & 2 HF 8 |

21. (F) X%Hﬁa,[%jwawﬁﬁm
X
YT
@) aﬁ—2x2—5xy+y3=76%,aﬁg—iamaﬁﬁm
22. AR A{i g} 2, @ K %1 7 717 i afe A% = 6A + KL, , =7 L, T

e TR |

23. (&) 10 THH scAtehi b fafgd R TR | ST A ST 0 ‘0’ |, A9 1 1 &, IR A
‘@ ¥ IR U w3 U Fafgd fomam mr 2 i v e § war mn @ | 3l X
sciter WX fordl} 718 d st guiar B, @ X T UTiiekar sleq fafae sk saen
AT Yiehferd ShifTT |

ST
(@) 8000 RKAT % T Tia H, 3000 Atk M F & AT T & AL S & AR
i T 4000 ot 8 | 37 foai 0 @ 30% e o el H A o AT Sl E |
Teh ek ol ATAT AT SATT & | AT AT ek, AT Al Toh Sl @ AT § STt
ST ST Tl ITAT Ueh SR ©, SHeh] TTTIehdT 4T & ?
24. fgsh T G o fAC, I8 B Z = 5x + 3y T FAHIHT ] SATRA
T & il fou e i | fe@mn | Z o1 =aas 9 91d hifse |

\~

x+3y=9

b4 X+y=5
(A S : 3TTeRg T STER TE 7)

65/7/3 Page 12 of 23
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks

each.
X

21. (a) Differentiate (5—5] with respect to x.
X

OR

(b) If —2x2—5xy +y> =76, then find j—y .
X

1 0
22. If A= [ 1 5}, then find the value of K if A% = 6A + KI,, where I, is an

identity matrix.

23. (a) 10 identical blocks are marked with ‘0’ on two of them, ‘1’ on three
of them, ‘2’ on four of them and ‘3’ on one of them and put in a box.
If X denotes the number written on the block, then write the
probability distribution of X and calculate its mean.
OR
(b) In a village of 8000 people, 3000 go out of the village to work and
4000 are women. It is noted that 30% of women go out of the
village to work. What is the probability that a randomly chosen
individual is either a woman or a person working outside the
village ?
24. For a Linear Programming Problem, find min Z = 5x + 3y (where Z is the
objective function) for the feasible region shaded in the given figure.

\Y
\'\B
C
A
o =X
XxX+3y=9
Y’ X+y=5
(Note : The figure is not to scale)
65/7/3 Page 13 of 23 P.T.O.
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X2 ST 9TCTIST %ead &, STaf A = R — {3} 3R
X_

B = R — {1}. % % Teheh!-3TT=s el B U I ShifoTT |

AT fe f: A > B, f(x) =

Qug T

59 GUS 4 6 7TY-3709 (SA) YR % Y24 8, 198 Y% & 3 3% ¢ |

26.

27.

28.
29.

30.

65/7/3

ek TTUTHT FHET H LT el Z = 18x + 10y T =AaH A,
T e

4x +y > 20

2x + 3y =2 30

@ aew B =21 —4] 15k st @ =21 —2) 3k FAEAH
T BT 3 T, AR 7 = 1 — ) + 2k AR R 18| 4 AW

(@) et tErl o st =Hae glf 1 shifery :
S, An A
21 —j +3k)+A(i —-2j +3k)

A A AA A

i+4k)+p@Bi -6j +9k)

x o @19, log (x* + cosec? x) T Tt HITST |

T91te for wen fAfserd uftmy sy asfi st |, ot o1 S5rhet STfRieRdw @i |

(#) ECfFEf: R > R, fix) = 4x3 - 5, V x e R g0 GG % Tehah! AR
HT=BEH ¢ |
AT

(@) HMT R, YT GEATAT o q=ad N, Toh Heitl 36 YehR TIATIod 8

R={(x,y): xy T Thd GGATHI T &, x, y € N}.
1A IS foh T Eeig R o Joar §e9 2 |
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X_g,whereAzR—{S}andB:R—{l}.

25. Letf: A — B be defined by f(x) =

X —

Discuss the bijectivity of the function.

SECTION C

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

26. In the Linear Programming Problem for objective function Z = 18x + 10y
subject to constraints

4x +y > 20
2x + 3y >30
x,y2>0

find the minimum value of Z.

A A A
27. (a) The scalar product of the vector a=1- j + 2k with a unit vector

P S S P P S
along sum of vectors b =2i —4j +5k and ¢ =Ai —2j -3k is
equal to 1. Find the value of A.

OR
(b)  Find the shortest distance between the lines :
- AA 2 A A A
r =21 -3 +3k)+A(1 -2 +3k)
- A 2 A A A
r =(1 +4k)+u@Bi -6j +9k).

28. Differentiate log (x* + cosec® x) with respect to x.

29. Show that of all the rectangles with a fixed perimeter, the square has the
greatest area.

30. (a) Show that the function f: R — R defined by f(x) = 4x3 — 5, V x € R is
one-one and onto.
OR
(b) Let R be a relation defined on a set N of natural numbers such that
R = {(x, y) : xy is a square of a natural number, x, y € N}. Determine
if the relation R is an equivalence relation.

65/7/3 Page 15 of 23 P.T.O.
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31. (&) HAHANURE2x+5y—1=03W3x+ 2y —7 =0 ar @31l o Grfiehor fFEfud
oTd @ o o =fifeat Sid ot =it w1 8 | S1rege fafer &, 39 =fifedt o et et
ST ek |1 fofeg 91t shifr |
YT

(@) fe7 I W Tk gHMER 50 W {95, 60 wifdes foF 37T 35 Ui = Tech
SFeIT & 3 fo 1T X o1 40 T fors, 45 witfden formm 3fit 50 Tivr sht gedeh
ST 2 | A 3T e 1 fashd qod Wi R % 150 (@R W), % 175
(¥R ForTT) ST 180 (TTOTT) B, T ST ToIfer o ST & &1 foi oht et forshl
A ShITSTT | AT 37 G TEshi T et 563 Hed T 35,000 €, 1 a1 fa b forshi o6
e foRaT AT 3T & 2

Qs Yy

3G EUS Y 4 I (LA) JFRF I 2, S8 GedF & 5 3 2 |

32. (%) FAHINT:

j' 3x+1
dx
(x—2)2(x+2)

T9raT
(@) T I I ;
/2

X
- dx
cos X + sin x

0

33, (%) YmrXrtd_ytl —22+6 w e fog Q T AT g P(1, 2, 3) &

6 2 _4
3J2 w3
HYAT
@) @ 2X2‘4 = % = 2; T g (-1, 5, 2) %1 idforesr 71 Hifsre | fag g

feig 3T wicfere feig bt et aTel TaTES shi wTwelTg ST ShITTT |
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31. (a) Let2x+5y—-1=0and3x+ 2y — 7 =0 represent the equations of
two lines on which the ants are moving on the ground. Using
matrix method, find a point common to the paths of the ants.

OR

(b) A shopkeeper sells 50 Chemistry, 60 Physics and 35 Maths books
on day I and sells 40 Chemistry, 45 Physics and 50 Maths books on
day II. If the selling price for each such subject book is T 150
(Chemistry), ¥ 175 (Physics) and T 180 (Maths), then find his total
sale in two days, using matrix method. If cost price of all the books
together is T 35,000, what profit did he earn after the sale of two
days ?

SECTION D

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

32. (a) Find :

J‘ 3x+1
dx
(x—-2)2%(x+2)

OR

(b) Evaluate :
/2

X
- dx
coS X + sin x

0

2x+4 y+1 —-2z+6
2 -4

33. (a) Find the point Q on the line at a distance

of 342 from the point P(1, 2, 3).

OR

(b) Find the image of the point (-1,5,2) in the line
2X2_ 4 = % = 2 ; 2 Find the length of the line segment joining

the points (given point and the image point).

65/7/3 Page 17 of 23 P.T.O.
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34,  ITThcT GHIHT i & SHITNTT ;
(x—siny)dy + (tan y) dx = 0, TG ™= y(0) =

35. U HiGATH 8 cm FISAT AT T JATeRR 51 o ¥ OX Teh €tefl 1@ # Tk BRI <6 |
36 o1l 2T I AR G =Iqeielt § forwrford foperm i arar for get-foig & Tt e
T x-37e7 T GMTenes e % @rer amAred i § g & T HIT W FH T ¢ |
FHTeRet fafer o SRINT §, gl SIqeiisT |, x-3787, Wl T IRl B o MY 8 qieg

& T &%l T hIY |

Qs s

3G TUS H 3 THUT eqIT HTTRA T3 8, IS8 Tk & 4 37F 8 |

Th{0T 3eqdq — 1

36. Y T AHY, TIEH st Goer ATt 319 garel 2 S e ohi TfhaT o Aread & ol
T SIS ST YT KA o qIIHTE G ST d &1 SITar @ |

(ollechl{-aﬂohl{ ?ﬁ L AT o)

Teh; ST T SaTeie TSTEeh! ST 38eh! IS4 (1) 9 S 7, BT o §9eh § 3T X
SO B STl &, et 38k AT 0 3wl shl o 36k it IS &t o SHTIT!
ﬁ%lwwwaﬁwi—z = kS B, ST&l V 13, S yE &k § 3R
TRt |
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34. Solve the differential equation (x-—siny)dy + (tany)dx=0, given
y(0) = 0.

35. A woman discovered a scratch along a straight line on a circular table top
of radius 8 cm. She divided the table top into 4 equal quadrants and
discovered the scratch passing through the origin inclined at an angle kil
anticlockwise along the positive direction of x-axis. Find the area of the
region enclosed by the x-axis, the scratch and the circular table top in the

first quadrant, using integration.

SECTION E

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

Case Study -1

36. Camphor is a waxy, colourless solid with strong aroma that evaporates

through the process of sublimation, if left in the open at room temperature.

(Cylindrical-shaped Camphor tablets)

A cylindrical camphor tablet whose height is equal to its radius (r)

evaporates when exposed to air such that the rate of reduction of its

volume is proportional to its total surface area. Thus, av = kS is the

dt

differential equation, where V is the volume, S is the surface area and

t is the time in hours.
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Based upon the above information, answer the following questions :
(i) Write the order and degree of the given differential equation. 1

(ii)  Substituting V = nr3 and S = 2nr?, we get the differential equation

% = %k. Solve it, given that r(0) = 5 mm. I

(iii) (a) Ifitis given that r = 3 mm when t = 1 hour, find the value of

k. Hence, find t for r = 0 mm. 2
OR
(iii) (b) Ifitis given that r = 1 mm when t = 1 hour, find the value of
k. Hence, find t for r = 0 mm. 2

Case Study - 2

37. Based upon the results of regular medical check-ups in a hospital, it was
found that out of 1000 people, 700 were very healthy, 200 maintained
average health and 100 had a poor health record.

Let  A;:People with good health,
A, : People with average health,
and  Ag: People with poor health.
During a pandemic, the data expressed that the chances of people

contracting the disease from category A;, Ay and Ag are 25%, 35% and
50%, respectively.

Based upon the above information, answer the following questions :

1) A person was tested randomly. What is the probability that he/she

has contracted the disease ? 2

(i1)  Given that the person has not contracted the disease, what is the

probability that the person is from category A, ? 2
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Case Study -3

38. Three friends A, B and C move out from the same location O at the same
time in three different directions to reach their destinations. They move
out on straight paths and decide that A and B after reaching their
destinations will meet up with C at his predecided destination, following

straight paths from A to C and B to C in such a way that (_)X = ?,

P — > o7 :
OB = b and OC =5a —2b respectively.

B
+
b
%
a
O > * A
SN
N
%N
C
Based upon the above information, answer the following questions :
1) Complete the given figure to explain their entire movement plan
along the respective vectors. 1
.o . _% _%
(i1))  Find vectors AC and BC. 1

(i) (a) If 2.0 = 1, distance of O to A is 1 km and that from O to B

—> —>
is 2 km, then find the angle between OA and OB. Also, find

|2 x D |. 2

OR

A N
=j - then find a unit vector

b ,
a -D). 2

N
Gii) (b) Ifa=2i-3 +4k and

perpendicular to (5) + E)) and (
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