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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.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculator is not allowed.

SECTION A

This section comprises Multiple Choice Questions (MCQs) of 1 mark each.
1. For any square matrix A with real entries, if A + A’ is a symmetric
matrix then :
(A) (A —A’) cannot be a skew symmetric matrix
(B) (A-A’)is askew symmetric matrix
(C) Ais always a symmetric matrix

(D) Ais always a skew symmetric matrix
2. A matrix B = [bij
(A)  b;j=0,wheni=j (B) bj=1,wheni=]
(C)  bjj=1,wheni=] (D) bj=0,wheni=]j

I x m 1s said to be a diagonal matrix, if :

65/5/3 * 3 P.T.O.
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afe A T A AT 7, Al FTARed | 8 shia-81 &cd 781 © ?

(A)  adj A FTeRAE 2 (B) (adjA) " =(adjA™)
(C) |A|#0 (D) A lererfiaea?

X2—4X—5

— x# -1
qﬁf(x): x+1

k, x= -1

x=-—1RUKHHITH L, Tk FTAF S :
(A) RIS AR T (B) 6
© -1 (D) -6

fiam B wodi & o, FEfaiad § 8@ SH-6 7 9 Smer 98
gfeTia 78t 2 2

(A) tan:R— [_ r E]

2" 2
(B) secl:R- (-1,1) > [0, =] — {%
€ cotl:R—(0,n) ]
(D) cosec L:R—(-1,1) - {_g, g_

umA:{O _03 4}?MTB=[_3 0 1}%|aﬁA+B+C=O%,aﬁaﬂa1§

1 2 2 40
C?:
-3 -3 5 3 3 5]
A B
(&) 3 4 2} (B) -3 -4 -2]
'3 3 -5 -3 -3 -5]
C D
()_—3—4—2} ()_342_
* 4
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3. If A is a non-singular matrix, then which of the following is not true ?
(A)  adj A is singular B) (adjA)!=(adj A
C) |Al£0 (D) Alexists
x? —4x—5
2o x# -1
4. Iffw={ X*!
k, x= -1
is continuous at x = —1, then the value of k is :
(A)  Any real value (B) 6
< -1 (D) -6
5. For the inverse trigonometric functions, which of the following Principal
Value Branch is not correctly defined ?
(A) tanl:R- |- L, E]
2
(B) sec :R-(-1,1)— [0, ] - {%}
(©) cott:R—(0,m)
(D) cosec 1 R — (-1,1) > —E, I
[ 2° 2
0 -3 4] -3 01
6. Let A = and B = .IfA+ B+ C =0, then matrix C
1 0 2] 2 40
is :
-3 -3 5] 3 3 5]
A B
(&) 3 4 2] ()_—3—4—2_
3 3 -5 -3 -3 -5]
C D
()_—3—4—2} ()_342_
65/5/3 * 5 P.T.O.
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10.

11.

12.

65/5/3

N —> - oo
AR TR a = 31+ 2] + Ak T b=2i—4] + 5k, TF T F i F

TS TR §U LS 51 HTEH ol & Rged o1 Fequr i &, AL HTAF Q

A 1 (B)

2
() 5 (D)

Ifd 3P(A) = P(B) =

Ife A ABC fomah fif A(3, 1), B(= 2, 1) @ C(0, k) &, 3T &% 5 11 3ohTS ©, al

3
(A) = (B)

2
(©) 15 (D)
KFAAE :
A 3,1 (B)

(D)
J‘ f1+cosx dx ST
1-cosx

210g|s1n—|+C (B)

(C) log |1-cos2x|+C (D)

Ife I(6x2—4x+k)dx=0 2, A KkFIAAR :

A 1 (B)
© 2 (D)

afe g (24, n) 1 Rufqafesr p” @yhr e fF | p” |=25 & A nFaRE:

(A) +49 (B)

¢ =+£1 (D)
* 6

5

2
0

S 3 G PA|B) = 2 3 APAUB)E:

oD Ot =

-1,3

0,2

%log |sin 2x |+ C

log |1+ cos2x|+C

0
-1

+5

7
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10.

11.

12.

- A A A - A A A
If vectors a =3i+ 2j + Ak and b =2i-4j + 5k, represent the two
strips of the Red Cross sign placed outside a doctor’s clinic, then the
value of A is :

5
A 1 (B) 5
2
2 D
(C) 5 (D) 0

If 3P(A) =P(B) = g and P(A|B) = g, then P(AUB) is :

(A) (B)

= ot w
oo |
oD Ot =

() (D)

If the area of A ABC with vertices A(3, 1), B(-2, 1) and C(0, k) is
5 sq. units, then values of k are :

A 3,1 B -1,3
1+cosx .
————dx isequal to:
1—-cosx
(A) 210g|sin§|+C (B) %10g|sin2x|+C
(C) log |1-cos2x|+C (D) log |1+ cos2x|+C
1
If j(6x2 —4x +k)dx =0, then the value of k is :
0
A 1 B O
< 2 D) -1

If position vector E) of a point (24, n) is such that | ? | = 25, then the
value of nis:

(A) +49 B) +5
© =1 (D) =7

65/5/3 * 7 P.T.O.
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13. WWWTy:(d—y] —xg—yaﬁaﬁﬁawma%:
X

dx?
(A) =E=29d=2 (B) Hifc=2,91d=3
(C) =fie=1,9d=2 (D) i =2, 90 =4

14. Wah =aEl & T FE g0 9 gETd & % wEE g (0, 0), (0, 40),
(20, 40), (60, 20) TAT (60, 0) & | T LPP T ItT Bl Z = 4x + 3y 8, T 3T

ARFAT AR
(A) 200 (B) 300
(C) 240 D) 120

15. U it i FHUTS HI T M W Th Wlell W@ H T1d T <61 T & 56kt sietor
y = 2x — 4 SR Y& ¢ | < g1 9 6T T I8 T &%t ST y-3787, x-37eT AT x = 1
T UES ®, T

(A) 13 ghTg (B) 33
C) 2TiTHEE (D) 4o s
16.  3Taehel G g—y = XV HATHTAR
X
A) 3¢5 =e**4C B) log(3x—y)=C
) eXV=C D) —& +33=C

17. cos ! [M] I x < Lot x F Ome STasaT B
2 4 4
A -1 B 1
T T
© ® %
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9 2
. . . d“y dy .
13. The order and degree of differential equation y = —5 | — M is:
dX dX
(A)  Order = 2, Degree = 2 (B) Order = 2, Degree = 3
(C)  Order =1, Degree = 2 (D) Order = 2, Degree =4

14. The corner points of the feasible region determined by the system of
linear constraints are (0, 0), (0, 40), (20, 40) (60, 20) and (60, 0). If the
objective function of an LPP is Z = 4x + 3y, then the maximum value is :
(A) 200 (B) 300
(C) 240 (D) 120

15. An ant is observed crawling on a sheet of paper along a straight line
given by equation y = 2x — 4. Area of the surface covered by the ant

bounded by y-axis, x-axis and x = 1 is :

(A) 1sq.unit (B) 3 sq. units
(C) 2sq. units (D) 4 sq. units
16. The general solution for the differential equation ? =3 Vs
X
A  3e¥=e¥+C (B) log(3x—y)=C
©) XY= D) -e¥+3e*=C
17. Derivative of cos & |SEXTCOSX , T ox< ™ with respect to x is :
J2 4 4
Aa -1 B) 1
C T D -
(C) 1 (D) .
65/5/3 * 9 P.T.O.
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18. T f(x) = (x — 2)° + 5 &1 30 [- 3, 2] § T Freaw o 2 -

A -3 B) 2
) 5 (D) 30

¥ G 19 3R 20 A9 T 7o STETRA T 8 | 51 Fo 19T 717 8 1570 Ta &1 S
(A) T91 T8 ! % (R) SR SAfewd 1631 771 € | 57 I91 & Wl I 1=l 1aT T Hlel (A), (B),
(C) 3R (D) 8 g 3ifre |

(A) AR (A) 3R a (R) IHT Tt & 3 e (R), SRR (A) it et =
FATE |

(B) ke (A) 3R T (R) SHI W&l &, W dh (R), AR (A) hT &t
AT T&T AT 2 |

(C)  HAMHIT (A) HEl &, ] doh (R) A 2 |

(D) AT (A) T &, 9] deh (R) T € |

19. AP (A): W= {1, 2, 3} W AR Hefer
R={(1,1),(,2),(2,1),(2,2),3, 3)}WWH‘E‘P’J%I

b (R): Te | SiT T, HHTHA T e ¢, I8 U qoddl 6ed B ¢ |

20. IWHIT (A): LPP:Z = x + 2y o FAAHIHUl AT, SFaUEi 2x + y > 3,
X +2y 26, x,y > 0% ald, R = Hif | *ad Z st
®Y Y 3 [oigAl T AT & | GETd & ok I foig (0, 3) dur
(6,0)F |

T (R) : At 3 T Tofgetl T 3w o o §HI =IFaH 71 31T €, 1 39
forgat =1 eI aTet Ten-ie o Sedsh foig T QT = | STl
2l

CLEle)
39 GUE # 3fd TG-IHI (VSA) THR % 5 T 8, 190 Tl % 2 HF 6 |

21. tan {cos_1 (tan %ﬂ kT HIH JTd hifsTT |

65/5/3 * 10 []
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18. Absolute minimum value of f(x) = (x — 2)2 + 5 in the interval [-3, 2] is :
A -3 (B) 2
) 5 (D) 30

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.

19. Assertion (A): A relation R on the set {1, 2, 3} defined as
R = {1, 1), 1, 2), (2, 1), (2, 2), (3, 3)} is an equivalence
relation.

Reason (R): A relation that is reflexive, symmetric and transitive is an

equivalence relation.

20. Assertion (A) : Consider a Linear Programming Problem with minimise
7 = x + 2y subject to constraints 2x + y > 3, x + 2y > 6,
X, y > 0 which gives minimum Z at infinitely many points.
The corner points of feasible region are (0, 3) and (6, 0).

Reason (R): If two corner points produce the same minimum value of
the objective function, then every point on the line
segment joining the points will give the same minimum

value.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Evaluate tan {cos_1 [tan %H

65/5/3 * 11 P.T.O.



o
I

22. Tfafad w@net o 3 o s 1 101 I AT :

Xx—2 y+5 1-z

qeT
3 2 -6
x-7 _ y _ 6—2z
1 2 -2
23. 9% AU J1q hitog fored/md fix) = g + §,x¢0 TR |
X

24, () Xlogxa?ETa&TxXEHWWI

AYAT

2
@) e y:Pcosux+Qsinux%,ﬁmf3Q%% +u2y:0.
X

95. (%) o= mElwEt wow wfmt 2= 2f 3] +k, b=4) -2k @
= 3% + 2k o Rwn & sedt g | A 7 g€ 99 F1q IR arfE

—> .
2+ Lb FUT ¢ HoAdadar|

YT

@) A A, B a1 C o e foig 36 9o € foh A_B) T +2) -k @
AG =213} 2, A Brgst ABC 1 8Frhet 31 i |

Qs T

39 GUS H 77g-3709 (SA) TFR & 6 Y97 6, 594 Jdiah & 3 3% 8 |

26. T SHTHR ohel o IS (SaiTeh) T ST U MTR=Id & § 91gaT & S galT & ot o
T % HIRT THT BNl © | 23T 3 56k TS St o e ST &€ 36 TR ShT
THeITE oh SCRHTATC &rell € |
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22.

23.

24.

25.

Find the angle between the following pair of lines :

x—2 y+5 1-z

= and
3 2 -6
x=7 'y _6-z
1 2 -2
Determine the interval(s) in which f(x) = g + §, x # 0 is increasing.
X

(a)  Differentiate x* with respect to x log x.

OR

d% o
(b) Ify =P cosux+ Q sin ux, show that — + u”y = 0.

dx?

(a)  Three honey bees were found flying along the vectors

e T S L I S N oA :
a=21 -3j+k, b=4j -2k and ¢ =3i + 2k respectively.

%
Find the value of A such that the path for a+Lb is perpendicular to

RN
Cc .

OR

(by If A, B and C be three non-collinear points such that

% N AN N % A AN
AB =i +2j — k and AC =2i-3j, then find the area of A ABC.

SECTION C

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

P.T.O.

26. The volume of a wooden block in the shape of a cube increases at a
constant rate as the air becomes moist during the rainy season. Show
that the rate of change of its surface area varies inversely as the length of
edge of the cube.

65/5/3 * 13
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27. (%) U U Bl 3STAT 7T | T wrereqt X e Fifsie

A={1,2,5},B=1{3,5},C={2, 3, 4, 5}
Eﬂﬁzﬁ'ﬁrﬂﬁaﬁﬁﬁz

i) P(A|C)TP(C|A)

(ii) PAN B|C)TarTP(A U B|C)

AYAT

@) UH TS T 1T 6 dh deHifehd 6 F1E & | T foameff =0t fess o & Ush-us ek
yfaeermT gfed a1 w1e et qom 39 9 3Hfehd @amsty sl A1 o1 & fau
ST TRT | HHET ST hrel U TS STt o1 ANh 10 3THET 9T A © a9
g IS W 4 i BIS h 3T GEIT AMTEHAT B R |
P(A 3R B) J7d ShifSIT | 37d: T SHITSTT Tk 3T 52T A TAT B Sods 5eTE &
RIECE

28.  3dehel GHIET (x — sin y) dy + tan y dx = 0 3T & JTd HISIT |

29, (F) WMdATaAN A BaamC T i@ d W@ e | Ik A, BaumC &
forfey afeer shmer 555 25, 51 + 8) dMai-52] & ‘@’ HOA
ST e |
AT
@ 3R &, b @ ¢ "o akyE, o fag Ay
|?—B)|2+|B>—?|2+|?—5)|2£9.

30. (%) FAHC :

X —sinx
dx
1—cosx

IrerdT

(@) T I I ;
2

j; dx

0 x2+2x+3

65/5/3 * 14 []
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27. (a) Adieisrolled. Consider events :
A=1{1,2,5},B=1{3,5},C=12,3,4,5)
and hence find :

(i) P(A|C)and P(C|A)
(ii) P(AN B|C) and P(A U B|O)

OR

(b) A box contains 6 cards numbered 1 to 6. A student is asked to pick
up two cards, one by one after replacement and note down the
numbers on the cards. Let A be the event of getting sum of the
numbers on two cards as 10, and B, the event of a number other
than 4 on the first card selected.

Find P(A and B) and find whether the events A and B are
independent events or not.

28. Solve the differential equation (x —siny)dy + tan y dx = 0.

29. (a) Let three toys A, B and C be placed in the same straight line. If
AN AN A AN
the position vectors of A, B and C are 55i —2j, 5i + 8j and

AN A
ai—52j respectively, find the value of ‘a’.

OR
%
(b) If 5), b and ? are unit vectors, then prove that
- -
la-b P+ |b-c2+]|c -a ><9.
30. (a) Find :
JX_SIDX dx
1—cosx
OR

(b) Evaluate :

2
J; dx
3 X2+2X+3

65/5/3 * 15 P.T.O.



o
I

o 0N o

31. % g0 FAAfrad ek TiumHe g9 1 8 31 hIfT
ST

2x +y <1000
x +y <800
x,y2>0

¥aiata Z = %Xﬁ’;_g 7 TR IR |

Qs Yy

TEUE T 4 3909 (LA) JHR & 97 8, S8 A& & 5 3iF 8 |

32. < fammeff A, B QT C T bR W AT hl Tedloh, e ol Tedeh a1 Tl &
A T o G T | A 5 % 21 H TS TohR hl Th-Ueh T @ial, B 7€ 60
4 AT I, 3 FEHT 6T TAT 2 Tgedl 8 A hl Tooh WEL, Stk C 6 Fall I,
2 FHET hl AT 3 Tl B LA hl Tedehl o foTg B | 7 10 HAfereh fow | svreye fafer o6
SRITT § e TehL ol Ueh-Ueh Tk o1 {od J1d i1 |

33. (#) dRyVxZ+l=log Vx2+1-x 2, aqraizufs

(X2+1)3—y+xy+1=0.
X
AYAT

2
@) x4 _2X 73 o x ¥ wTe e ST T

2x2 _x+2
2 32 .
34. {(x,y): %+%=1 ST TS UT ohT Tl Wi T HTehei o SUFNT & L@

X = % ST S 39 9I5h oh oY JTEUE oh &5 T &heT J1d SIS |

65/5/3 * 16 []
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31. Solve the following Linear Programming Problem graphically :

Maximize Z = 2—X + 3_y
10

subject to constraints
2x +y <1000
x +y <800
x,y2>0.

SECTION D

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

32. Three students A, B and C go to a book-store to buy art books, story
books and puzzle solving books. A buys one of each type of book for a total
of T 21. B buys 4 art books, 3 story books and 2 puzzle solving books for
Z 60. C buys 6 art books, 2 story books and 3 puzzle solving books and
pays ¥ 10 more than B. Use matrix method to find the cost of each type of
book.

33. (a) Ify\/xz +1=log VxZ+1-x , show that

(X2+1)3—y+xy+1:0.
X

OR
2
(b)  Find the differential of x°** + # with respect to x.
2X° —x+2
XZ y2
34. Sketch the graph defined by {(x,y) : 2—5+%= . Find the area of the

region of minor segment cut off by the line x = g, using integration.

65/5/3 * 17 P.T.O.
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35. (%) 30,2 3) %@ ‘X;3 - 1‘2Y _ 32;12 o Y T i B e S

hIfSTT | 37 T Al TS J1d hIfSTg |
HAAT
@) aRAEEN T (P24 k) +n (o )+ k)am
T=pi-j-t)+nei+i+2k)

o affer ot =g gt % TS 2, Tl p T W 14 HITT |

Qs g

3G TGUE H 3 JHUI-376997 ST 7 8, [T TH YAk F 4 F 2 |

ThIUT 3EqTq9 — 1

36. T HUH! S A Gl SOHTRR FTeATE ST @ | IeTE H ToheedT ST T o o 38
T T FTATET BT T3 &het Hfv=rd ot o |

r ¥

0
UG G oh AT L A eTRad St o 3w difer ;
IS Tk e 1 TRIAH V, a8 h T I STTeR it Brsar r 8, a1

(i)  3Hoh STRIGH T HTUR Al BISAT  TTHET STaehelst J1d hITSIT, ST TS &TheT
Az 2

65/5/3 * 18 []



o
I

35. (a) Find the foot of the perpendicular from the point (0, 2, 3) on the

line _X;3 = 1—2y = 32;12 and hence find the length of the

perpendicular.

OR
(b)  Find the value of p if the shortest distance between the lines

- A /.\ A A /.\ A
r=(1i+2j+k)+A(i-j+ k)and
> A A A AA A
r=pi-j-k)+u@i+j+2k)

. 3 .
1S —— units.

J2
SECTION E

This section comprises 3 Case Study based questions of 4 marks each.
Case Study -1
36. A company produces cylindrical tumblers, open from the top. Since they

want uniformity in the product, they fix the surface area of the tumblers
produced.

k N

Tumbler

— | T~
0

Based on the above information, answer the following questions :

If for a tumbler, V is its volume, h the height and r the radius of the
circular base, then :

1) Differentiate its volume with respect to radius of the base, where
the surface area is constant. 2
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Ay TIT Ag T T | T TA&I0T o STTER A THIT 7T Toh 25% STETET b S A,
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JFT Ay, Ay TAT Ag T SHaTH & T LA hl TRIRATE HEIT: 60%, 55% AT
50% i |

SUerd FHT o SR W A feTRad st o 3 diferg
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(1) T Ay S A ITet S ford hT SHaRTH &1 ST | 1
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(i)  If the company wants to maximize the volume of each tumbler,
then establish a relation between its height and the radius of the

base.

Case Study - 2

There are three types of vaccines Ay, Ay, Ag, available in the market to
protect the population of the country from spread of certain infection.
According to a survey conducted, it was found that 25% of the population
was given Vaccine Ay, 35% of the population was given Vaccine Ay and
40% of the population was given Vaccine Ag. The survey also stated that
the probabilities that Vaccines Ay, A9 and Ag would protect against the
infection were 60%, 55% and 50% respectively.

Based on the above information, answer the following questions :

Find the probability that :

(1) The person taking vaccine Ag will get infected.

(ii) If a person is chosen randomly, he/she will be protected from the
infection.

(iii) (a) The person was given Vaccine Ay, given that the randomly

chosen person is infected.

OR

(iii) (b) The person was given Vaccine Ag, given that the randomly

chosen person is not infected.
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Case Study -3

38. A school wants the students of class XII to do a project on ‘Sustainability’
keeping the world environment in mind. They select the student

participants on the basis of an essay writing competition.

7 students out of 80 are selected for the project and are categorized into

two sets such that :

Girl students belong to Set A = {G1, Gg, G3, G4},
Boy students belong to Set B = {B;, By, Bg}.

Based on the above information, answer the following questions :
1) How many relations are possible from Set A — Set B ?
(ii)) Let R be a relation from A — B such that

R = {(Gly Bl), (G27 B2)7 (G3> B2)7 (G4> B3)7 (G17 BZ)}

Is R an injective function ? Justify your answer.

(111) (a) Let the relation R from A — A be such that

R ={x, y), X,y € A, x and y are students from the same

colony in the city}
Verify if R is an equivalence relation.

OR

(iii) (b) Verify if any function f : B — A is bijective. Give reason to

support your answer.
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