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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(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 calculator is not allowed.

SECTION A

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

1.

65/6/2

3]

o2

Sum of two skew-symmetric matrices of same order is always a/an :
(A) skew-symmetric matrix

(B) symmetric matrix

(C)  null matrix

(D)  identity matrix

0 -3 8
IfA=| 3 0O 5|,thenAisa:
-8 -5 0
(A)  null matrix (B) symmetric matrix
(C) skew-symmetric matrix (D) diagonal matrix

Page 3 of 23 P.T.O.




3. = fear man ot guriar ®
AY
__________ 2
32
.
\TC
X; _12 _11 mz¥|1 xX
< : . ol i 2, >
I
_________ —t———— ===
vY’
(A) y=cotx (B) y=cot1lx
(C) y=tanx (D) y=tanlx
4. WA STYE A AR B % fT AB' 3R B'A a1 uftdifvd € | afe stmeqg A it hife
n x m 2, qN AT BAIFE D :
(A) nxn (B) nxm
(C) mxm (D) mxn
log (1 + ax) + log (1 — bx)
0
5. AR = x  x#0 %
k , x=0%fag
x=0 WIAd e, Tk FTAAE :
(A) a (B) a+b
(C) a-b (D) b
6. Ifd y = a cos (log x) + b sin (log x) &, @l x2y2+xy1 2
(A)  cot (log x) B) vy
(C) -y (D) tan (log x)
65/6/2 Page 4 of 23 P.T.O.
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The graph shown below depicts :

AY
21
__________ S " S ST Uy S S S p—
32
\
__________ i ——— ——  — o— — {— t—
\ﬂ:
X’; _12 _11 mz¥| I S X
b 1 1 Ol I 1 -
1 2
I
_________ s e e e £
vY’
(A) y=cotx (B) y=cotlx
(C) y=tanx (D) y=tanlx

Let both AB' and B'A be defined for matrices A and B. If order of A is

n x m, then the order of B is :
(A) nxn (B) nxm

(C) mxm (D) mxn

log (1 + ax) + log (1 — bx)

, forx=0
If f(x) = X
k , forx=0
i1s continuous at x = 0, then the value of k is :
(A) a (B) a+b
(C) a-b (D) b

If y = a cos (log x) + b sin (log x), then X2y2 +Xyq is:

(A)  cot (log x) B) y
C) -y (D) tan (log x)
Page 5 of 23 P.T.O.




7. sec™! (—\ﬁ)— tan™? (ij T D
J3
11x 5m
A — B —
(A) o (B) T
5m T
o -2X D) =
(C) 1 (D) 1
8. Ife tan~! (Xz—y2)=a, Tvlﬁ‘a’@@?l'(%,?ﬁg—y 2
X
@a = B -2
y y
c 2 D) 2
X y
9. THT fx)=x2, xe R 2| d9, Fefifaada s-ar e rera 2 2
(A) I T AR 2 |
(B) R U IS Ua feig et & forer ot £ Afereherm 21 |
(C) fx=0WHAAZ|
D) f x=0WITHHTE |
X+5
10. j 5 e dx S E
(x+6)
(A) logx+6)+C B) e&+C
X
© =—+cC D —_+C
X+ 6 (x+6)
11. 7' (x) = 3 (x2 + 2x) — 13 +5, f()=0 B4, fx)®:
X
3 9, 2 3 9, 2
(A) x°+3x +—2+5x+11 (B) x°+ 3x +—2+5X—11
X X
3 9 2 3 9 2
(C) X +3X——2+5X—11 (D) x—3x——2+5x—11
X X
65/6/2 Page 6 of 23 P.T.O.

T O W




7.

10.

11.

65/6/2
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H is equal to :

[sec_1 (—«/5)—1:an‘1 ( 1

3

11xn 5n
A — B 2=
(&) 12 (B) 12

5T in
C - — D =
(©) 12 D) 12
If tan™! (x2 — y2) = a, where ‘a’ is a constant, then dy 1S :
X

@a = B) -2

y y
© 2 o) 2

X y

Let f(x) = x2, x e R. Then, which of the following statements is

incorrect ?

(A)  Minimum value of f does not exist.

(B)  There is no point of maximum value of fin R.
(C) fis continuous at x = 0.

(D) f1is differentiable at x = 0.

X+5 g .
e” dx 1isequalto:

(x + 6) 1

(A) log(x+6)+C B) &&+C
X

© ——+C D —_+C
X+6 (x +6)

Let £'(x)=3 (2 +2%)— = +5, f(1)= 0. Then, f(x) is :

X3
(A) X3+3X2+%+5X+11 (B) x3+3x2+%+5x—11
X X
(C) X3+3X2—£+5X—11 (D) x3-3 2—3+5x—11
X2 X2

Page 7 of 23
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12.

13.

14.

65/6/2

ﬁ%%ﬁ
d?y dy
SR FHIRT —. + 4 (—j x log | —=2 | A T =1 sveT: &
dx dx dx
(A) 0,3 B) 2,1
(C) 2, yfeiua & (D) 1, "ty 7

Ueh {Rash T a9 (LPP) & ffe, feam mar Seva e Z = x + 2y © | S9aUei 9
S JTCAT G & PQRS BT &5 ST 3T H feemn g |

(ST < : ST JAT TR 2 & )

(3 (35} (32 (83
13713 2 4 2 4 77
ffiad ® € SH-a1 FoT T & ?

(A) wams(g %) e

(B)  Z ol Afhaq 79 R (7 2) e

(C) (ZFITHAPI) > (ZHTHH QW)
(D) ZFHAA QM) < (ZHTHM R I)

Thy2=x, P x=0dUx = 1 o S ITETg, &1 T &% ¢

A) g it s (B) % ot gehé
(C) 3aEE <m§ﬁw
Page 8 of 23 P.T.O.
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12. The order and degree of the differential equation

2 2
d_y +4 (3—37] = x log (d_yJ are respectively :

dx? X dx?
A 0,3 B) 2,1
(C) 2, not defined (D) 1, not defined

13. For a Linear Programming Problem (LPP), the given objective function is
Z = x + 2y. The feasible region PQRS determined by the set of constraints
is shown as a shaded region in the graph.

(Note : The figure is not to scale)

P=(2,22) q=[2, 2| r=[L 2] s=[122
13 13 2 4 2 4 77

Which of the following statements is correct ?

(A) Zis minimum at S(%, %)

(B) Zis maximum at R(%, %j

(C) (Value of Z at P) > (Value of Z at Q)
(D) (Value of Z at Q) < (Value of Z at R)

14. The area of the region bounded by the curve y2 = x between x = 0 and

x=11s:
3 : 2 .
(A) ) sq units (B) 3 sq units
(C) 3 squnits (D) % sq units
65/6/2 Page 9 of 23 P.T.O.
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15.

16.

17.

18.

65/6/2

R KX
AT |2 | =53M—2<A <114, |17 | FIURERR

(A) 1[5, 10] (B) [-2,5]
C) [-2,1] (D) [-10, 5]

IR THIRTT log (%) =3x +4y FITAR:

(A) 3et+4e3X+C=0 (B) ey 4+ (C=0
(C) 33 +4e#X+12C =0 (D) 8¢ 4 +4e3*+12C =0

Teh (Rgeh UMW @957 (LPP) o 9T, 3890 e Z = 2x + by &l HHfdRad
ST o Farid STRIhaH R HET R :
x+y<4, 3x+3y>18, x,y>0
HTE T I HIWT SR Fferfiad & g&t forshed T |
Y

s

Q X
v’ 3x + 3y =18
x+y=4
(£A § : 3TTeRE AT STTER e 2 )
& 773 Wgeh TUTHT 99T 1 A ¢

(A) BMifhd AINTG ST AR |

(B) PMSTAOBHZ|

(C) iz

(D)  PrIst AOB 3R BHifoRd STafas & F 3ohs AT H T |

@9 =3k A, B 3 C & TSR ST T TTTshaTd shAST: 30%, 60% 3R 50% B |
Y-GS Teh o SIS ST sl TTRIRAT & :

14 43

A — B =

(A) 10 (B) 50

9 7

C — D) —

(© 100 D) 50
Page 10 of 23 P.T.O.




15.

16.

17.

18.

65/6/2
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Let |5)| :5and—2SX£1.Then,therangeof|7»§> | is:

) [-2,1] (D) [-10, 5]

The solution for the differential equation log (3—37) =3x + 4y is:
X

(A) 8e¥+4e3%x+C=0 B) e +C=0

(C)  3e™3Y +4e**+12C =0 (D) 3e 4 +4e3*+12C=0

In a Linear Programming Problem (LPP), the objective function
Z = 2x + by is to be maximised under the following constraints :
x+y<4, 3x+3y>18, x,y>0
Study the graph and select the correct option.
AY

e

P

X

Y!

Q
3x+3y=18

x+y=4

(Note : The figure is not to scale)

The solution of the given LPP :

(A) lies in the shaded unbounded region.

(B) liesin A AOB.

(C)  does not exist.

(D) lies in the combined region of A AOB and unbounded shaded
region.

Chances that three persons A, B, and C go to the market are 30%, 60%
and 50% respectively. The probability that at least one will go to the
market is :

14 43

A — B) —

(A) 10 (B) =0

9 7

C — D) —

(© 100 D) 50
Page 11 of 23 P.T.O.
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97 &A1 19 3R 20 AfYHYT TF de MeRd Y97 @ | 31 97 13T 70 2, f578 T *!

AIYFH (A) T T 1 T (R) R Jifehd 191 7141 € | 59 931 % el IR 1=l 19T 7T ls]
(A), (B), (C) R (D) H & A T |

(A)  SANHI (A) 3R dh (R) ST Tl & 3T deh (R), ARTRAT (A) st Tt =t
AT |

(B) 3AMMhed (A) 3N T (R) I €&l &, 0] doh (R), AT (A) i &=l
AT T hT ¢ |

(C)  ANYHI (A) W& &, T Toh (R) TAd € |
(D)  SATYHI (A) T 7, T 0ok (R) T 2 |

N N -
19. 3WFHA): IC |a x b |2+ |a.b|2=256Ta |[b| =87 @

|3 | =22
— —
% (R) : sin2 0 +cos20=1aa |2 x b|=]2a||b]sin6 3K
— —
a.b =|a ||b]|cosoBl

20. 3fUFHIT(A): HHAT(x) = eXqA g(x) = log x B 1 AT (f + g) x = X + log x T, ST&l
(f+g)HMITREI

T (R) : (f + g) T I = () ST N (g) HT I |

Qs g

39 GUS H 5 37fd TG-IA0 (VSA) YR & T 8, 15774 TedF % 2 3F 3 |

21. () eVZ Humw V2% o Sreshert T T, x > 0 3 Forw |

AYAT
@ AR &Y= (y)X %,?ﬁj—isnatﬁﬁm
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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.

— S BN
19. Assertion (A): If | a a.b|2 =256 and |b| = 8, then

%
| a

Reason (R): sin20 +cos20 =1 and

xb|2+|

— — — >
|2 xb|=|a||b|sin6anda.b =|a ||b | cos6.

20. Assertion (A): Let f(x) = e* and g(x) = log x. Then (f + g) x = X + log x
where domain of (f + g) is R.

Reason (R): Dom(f + g) = Dom(f) N Dom(g).

SECTION B

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

21. (a) Differentiate \/e@ with respect to eﬁ for x > 0.

OR

(b) If (x)Y=(y)%, then find g—y

X

65/6/2 Page 13 of 23 P.T.O.
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22. (k) afRfoigelf AfB®FaT @ S b feurfar wfewr <, 4t fig €, sy o
BA W feerq g, o1 Rt wfest 3 Hifse sieifes BC = 3BA®T |

ST
@) e ¥ e x, y 3R 2 % W w0 W g ¥ A Yo
qREATT 543 THER, A T A HIST |

23.  x o d HF J1d hIfSY foreh foTt fix) = 2 _5, x # 0 I49M ? 7T grEH |

X

24. f(x) = sin~! (— x2) T 9iq J1d HINT |

25. Ife Ffaiad tEmd T oiFelad &, dl A, T 719 J1d Shifee ;

o 1-x 3y-2 z-3
-3 2% 3

o x-1 1-y  2z-5
3 1 3

Qus T

59 GUS I 6 TTY-3709 (SA) TR % ¥ 8, ForH Jedd & 3 % ¢ |

2 0 1 2
26. dTA=[1 -1 0],B=|-1 3 4|3RC=|3|dHAEgEE,d ABC I
0O 5 1 4
I |
27. YRash TUmHT T W o ST, STet 3evd BT Z = (x + 4y) i T sqager
2x +y>1000
X + 2y > 800
x,y>0

o ST ATHHT FATE |
T &P ol T o0 AT SHT3E 3N Z 1 = I J1d hITST |

65/6/2 Page 14 of 23 P.T.O.
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— > . . :
22, (a) If a and b are position vectors of point A and point B

respectively, find the position vector of point C on BA produced

such that BC = 3BA.

OR

(b)  Vector T is inclined at equal angles to the three axes x, y and z. If

magnitude of T s 513 units, then find T.

23. Determine those values of x for which f(x) = 2 _ 5, x # 0 1is increasing or
X

decreasing.
24. Find the domain of f(x) = sin~! (— x2).

25. Find the value of A if the following lines are perpendicular to each other :
1-x  3y-2 z-3

lq: = =
13 2, 3
x-1 1-y 2z-5
12: = =
31 1 3
SECTION C

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

2 0 1 2
26. IfA-= [1 -1 O], B=|-1 3 4| andC =3/, are three matrices, then
0O 5 1 4

find ABC.

27. Consider the Linear Programming Problem, where the objective function
Z = (x + 4y) needs to be minimized subject to constraints

2x +y >1000
x + 2y > 800
x,y=>0.
Draw a neat graph of the feasible region and find the minimum value
of Z.
§5/6/2 Page 15 of 23 P.T.O.
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28. (%) FiZPQ, 4, D)@ XI5 - yl?’ - 2_96 & g I FIfS |

HAYAT
@) W figet A, B i C ¥ fufraRwwam at - § 2k, 1 eaf -k
el + 55 + 3k #1fig A QT aeh 3 BC ¥ wwio v 3wy ai
T FHRTOT T hIRTT |

29. (F) x HAUY y=sin! (3x —4x3) T FIHAS 1A HINT, AE x € {__,5}
2l
T

2
(@) x HANUAy = cos! [1_" j?ﬂaqawasrrazﬁﬁrq,aax c (0,12

1+x2

30. (F) UH OF Uiehd HEARA % IH (SY) 39 TR ST ST & foh o THIHTT
2x +y = 41 %I < Fd &, X, y € N | §0 TE& s €ag 1 Tid 3 I
T SHIT | ST ShIRTT foh T 98 Hefer Taqed, SHiHa ST9aT HehHe | 3
ST ShITSTT, foh oRIT IE Woh o Heiel & 3797 e |

STAST
_ [n-1, siinEmg
(@) Eﬂ'f’s’?%f(n)—{nJrL o n o
ST &d % £ : N — N, Sl N JTehd Sl ol Gq=ad 8, Thehl HAToomal
gl

31. U foeent AT 8, fSraw ford Tere 81 shl EMTEHT, U2 Tehe 81 shl EWTEHT sht oI T
2 | Ife a2 foaen 9 91 ISTAT ST, O U2t shl &AT T TTRIeRdT sie JTd hiSTT |
37 SIS T qTET JTd ShITSIT |

65/6/2 Page 16 of 23 P.T.O.
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29.

30.

31.

65/6/2

oo

o2

T O W

(a) Find the distance of the point P(2, 4, —-1) from the line
x+5 y+3 z-6
1 4 -9

OR

A
(b)  Let the position vectors of the points A, B and C be 3/1} — 3\ -2k,

A A A A A A . .
1 +2j) —k and i + 5j + 3k respectively. Find the vector and

cartesian equations of the line passing through A and parallel to
line BC.

(a)  Differentiate y = sin™! (3x — 4x3) w.r.t.x, ifx e {— %, %}

OR

2

(b)  Differentiate y = cos™! 1
1+x

J with respect to x, when x € (0, 1).

(a) A student wants to pair up natural numbers in such a way that
they satisfy the equation 2x + y = 41, x, y € N. Find the domain
and range of the relation. Check if the relation thus formed is
reflexive, symmetric and transitive. Hence, state whether it is an

equivalence relation or not.

OR

(b) Show that the function f : N — N, where N is a set of natural

n—1, if niseven | L.
numbers, given by f(n) = o is a bijection.
n +1, if nis odd

A coin is biased so that the head is 3 times as likely to occur as tail. If the
coin is tossed three times, find the probability distribution of number of

tails. Hence, find the mean of the distribution.

Page 17 of 23 P.T.O.
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Qs Y

TATUEH 4 NI (LA) TFRF JH 3, (S0 I & 5 3F 8 |

32. (&) AdHhA THHE x2y dx — (x3 + y3) dy = 0 T & JId I |
T9raT
@)  HaeheT GHERT (1 + x2) j—y + 2xy — 4x2 = ( & rifres Rafd y(0) = 0%
X
ST BT J1d hITST |

33. T H TANTHF ahy = — X2 AAT WA @R x = - 3, x=2qMy =07
UREg, &1 T &Ihet [T ShITSTT | TS, &5 T T A s |

34. (F) T HIC:

J‘ x2 +1
dx
(x—12% (x+3)

(@) HH G AT ;

/2

X
- dx
sinx + cosx

0

35. Yy XMl _ Y2 _ 248 i fe 0 1 5) @ = U ovE T OIS ST IR |

10 -4 -11 e
T Y, 39 T ohl RIS ot JTa ShifsTa |
65/6/2 Page 18 of 23 P.T.O.
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SECTION D

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

32. (a) Solve the differential equation : x2%y dx — (x3 + y3) dy = 0.

OR

(b)  Solve the differential equation (1 + x2) g—y + 2xy — 4x2 = 0 subject
X

to initial condition y(0) = 0.

33. Use integration to find the area of the region enclosed by curve y = — x2

and the straight lines x = — 3, x = 2 and y = 0. Sketch a rough figure to

illustrate the bounded region.

34. (a) Find :

j’ x2 +1
dx
(x—12% (x+3)

OR
(b) Evaluate :
/2
j - X dx
sinX + cosXxX
0

35. Find the foot of the perpendicular drawn from point (2, —1, 5) to the line
x—-11 y+2 z+8 .
= = . Also, find the length of the perpendicular.

10 -4 -11

65/6/2 Page 19 of 23 P.T.O.
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Qs e

3G GUE H 3 YHIUT 3779 SERT T 8, 570 Iedh & 4 3% 3 |

36.

37.

65/6/2

TR 0T 3T — 1

SIFS -k ATH S aTed] T hH, hadl i I TSd shatal A, B 3T C & TECHH
STt & SRATToR 3Tk GYUT THTEHIM ST o STThaTU haret SRAST: 5%, 4% 3R 2% 2 |
3Geh! Gt H, 38k ITE 39 A % 25% FHIEHH, -t B % 35% THIHH ST Ut C
% 40% TIERAR |

Teh Sieh 36 o U U THIEHH TUE € |
(i)  $E M % aNqUi &1 3T TTRIHAT J1d i | 2
(i) €YU EIEHH, T B o SR IcdTied foh ST sht STiiehal 1€ ? 2

Th{0T g — 2

T forameff =T, T 3Tt 89 WY o1 ST THied o Tt ST ST © | 987 9 4 U,
3 AT 3R 2 &, T 60 TR @S | TAT 7 2 U, 4 FHIUAT 3R 6 WS, T 90 L
Tl | 97T T 70 H 6 U, 2 HIUET 7R 3 W @le |

SUYF YT o AR W, FAfcaiad et o 3 i :

(1) T SR I ST JTd B hl THET 1 & A 6 T STrarwes SRt
SIS 3T gTeh! 3ATsTE &9 AX = B # =arh hifSiy | 1

i) |A| Id HC R g g for w=ar A1 Jra A Eva 2 | 1
(iii) (%) FCEWSE, A AL Fd HINT 3R X F1d A o forg 31 feafaa | 2

AT

(i) (@) AZ2_ 81, 5Tel | T qcaweh T8 8, J1d hiTT | 2
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SECTION E

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

Case Study -1

36. A shop selling electronic items sells smartphones of only three reputed
companies A, B and C because chances of their manufacturing a defective
smartphone are only 5%, 4% and 2% respectively. In his inventory he has
25% smartphones from company A, 35% smartphones from company

B and 40% smartphones from company C.

A person buys a smartphone from this shop.
1) Find the probability that it was defective. 2

(i1) What is the probability that this defective smartphone was

manufactured by company B ? 2

Case Study - 2

37. Three students, Neha, Rani and Sam go to a market to purchase
stationery items. Neha buys 4 pens, 3 notepads and 2 erasers and pays
¥ 60. Rani buys 2 pens, 4 notepads and 6 erasers for T 90. Sam pays T 70

for 6 pens, 2 notepads and 3 erasers.

Based upon the above information, answer the following questions :

(i) Form the equations required to solve the problem of finding the
price of each item, and express it in the matrix form AX = B. 1
(ii)  Find |A| and confirm if it is possible to find A~1. 1
(iii) (a) Find A7, if possible, and write the formula to find X. 2
OR
(iii) (b) Find A2 — 81, where I is an identity matrix. 2
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38.
fafs=a TR h ) v Hid AR & 9 39 THR TS St @ R 9 SaR i A 5
1o I & T ST 2 |
Iqerd T ok TR W, Fefarfaad wet & s difr
(i) weh e o § e SR High o et few o st ot gl (y) 1 b AR
AR I TS (x) o ®Y H oA<h IS | S8k AT, Ueh YAdeTsh g7 v 8
T T GHHRI S o &R (A) & T o stfveated, h e x o 9at H
fafaw | 1
(i) IR W FEE (x) & e, ATBA (A) 1 AdhAS JId hIST S THHT
Shifcreh foig i FTe shIfer | 1
(ifi)  (F) TEY foh Shifcreh foig TT, AHBIOT T T GBS (A) HATEhaH EHT | 2
37T
(iii) (@) A 5 m =T GGt 1 UTg, SR H AR 39 R Tl S &I & 6
gl (y) 52 1 X 2 m/s &, AN AR R S (x) FohE T Y 53 & 8, S
HIt TR T E 3 m g ? 2
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Case Study -3
38.

A ladder of fixed length ‘h’ is to be placed along the wall such that it is
free to move along the height of the wall.

Based upon the above information, answer the following questions :

1) Express the distance (y) between the wall and foot of the ladder in
terms of ‘h’ and height (x) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer.

(ii))  Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.

(iii)) (a) Show that the area (A) of the right triangle is maximum at
the critical point.

OR

(i1i)) (b) If the foot of the ladder whose length is 5 m, is being pulled
towards the wall such that the rate of decrease of distance
(y) is 2 m/s, then at what rate is the height on the wall

(x) increasing, when the foot of the ladder is 3 m away from
the wall ?
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