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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 (MCQ®s) 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 8 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

[

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 O 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 urw guriar ®
AY
__________ 2n
{32
S~
—— ]~
- 2 -1 TUZXII %
- 1 1 0 1 1 L
1 2
I
_________ oty IS T e
vY’
(A) y=cotx (B) y=cotlx
(C) y=tanx (D) y=tanlx
4. WA TYE A AR B % fT AB' 3R B'A a1 uftdifvd € | afe ey A it hife
n x m ?, qT 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 WIHAd 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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X B

XX

The graph shown below depicts :

Y

— — — — — — — — — —

(A)
(C)

y = cot x

y =tan x

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 :

(B)
(D)

y = cot™1 x

y = tan—1 x

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

log(1+ax)+log(1—bx)’ for x = 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 +Xy; is:

(A)
(C)

cot (log x)

-y

B) vy

(D) tan (log x)

Page 5 of 23




7. sec™! (—\ﬁ)— tan™? (ij T D
J3
11x 5
A — B —
(A) 0 (B) T
5r T
c -Xx 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. T fx)=x2, xe R 2| a9, Fefifaad g s-ar e rera & 2
(A) R I T AR 2 |
(B) R U IS Ua feig 7t & forer ot £ Aferehers 21 |
(C) fx=0WHAAZ|
M) f x=0WITHAHTL |
X+5
10. j 5 e dx SR E
(x+6)
(A) logx+6)+C B) e+C
X
© Z—+cC D —_+C
X+ 6 (x+6)
11. 7' (x) = 3 (x2 + 2x) — 13 +5, ()=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.
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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)2 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

ﬂﬁﬁﬁ
d?y dy
FeTehe] FHIRTOT — 2 + 4 (—j x log | —=2 | H A AT =1 v &
dx?2 dx dx
(A) 0,3 B) 2,1
(C) 2, gt & (D) 1, ufeiyd 72

U {Rash T a9 (LPP) & ffe, feam mar Seva e Z = x + 2y © | S4aei 9
S 1T G & PQRS BT & 1T 3o H e g |

y

(AT < : ST JAT TR T & )

(3 (3} (32 (83
137 13 2 4 2 4 77
ffeiad ® & SH-a1 FoT 6 & ?

(A) wams(g %) e

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

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

Thy2=x, P x=0dux = 1 o S ITETE, &1 T &% ¢

A) g it s (B) % ot gehé
()  3a e <m§ﬁw
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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

X OEE K
AT |2 | =53N—2<A <114, |17 | FIURERR

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

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

(A) 3et+4e3X4+C=0 (B) ey 4+ (C=0
(C) 33 +4e4X+12C =0 (D) 8¢ 4 +4e3*+12C =0

Teh (Rgeh T @957 (LPP) o 9T, 3890 e Z = 2x + by &l HHfdRad
ST o ST ATTHAH R FEAT R ;
Xx+y<4, 3x+3y>18, x,y>0
HTE T T HIWT SR Fferfad & g@ forshed T |
AY

N

o

A
7

=X
v’ 3x + 3y = 18
Xx+y=4
(£ & : 3TTerE AT STTER T 2 )
& 713 Wgeh TUTHT 99T T B ¢

(A) Difhd UG ST AR |

(B) PMSTAOBHRZ|

(C) iz

(D)  PrIst AOB 3R BHifoRd STafas &7 F 3hs AT H T |

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

14 43

A — B =

(A) 10 (B) 50

9 7

C — D) —

© 100 D) 50
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15.

16.

17.

18.

65/6/2

o

Ly

X O W

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

Ne

P

X

A
%

Yf

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.




X X
9 G&IT 19 3R 20 AfYHYT TG deh MRd Y97 @ | 3 97 13T 70 3, f598 T *!

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

(A)  SANHI (A) 3R dh (R) SHT Tl & 3T deh (R), ARTERAT (A) i Tt =t
FLATR |

(B) MR (A) 3R T (R) IHT €& &, Tq doh (R), AT (A) i &=l
AT T hT ¢ |

(C)  ANYHI (A) W& &, T Toh (R) TAd € |
(D)  SATYHI (A) T &, T 0o (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): HHATx) = 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 GUE H 5 37fd G-I (VSA) YR & T 8, 15774 Ted% % 2 3F 3 |

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

AYAT
@ AR &Y= (yX %,?ﬁj—isnatﬁﬁm

65/6/2 Page 12 of 23 P.T.O.
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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=256and |b| = 8, then

%
| a

Reason (R): sin20 +cos20 =1 and

xb|2+|

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

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) afRfogelf AfB®FaT @ S b feurfar wfewr <, 4t fig €, S serg o
BA W feerq g, o1 Rt wfesr 3 Hifse seifes BC = 3BA®T |

AT
@) afewr ¥ e x, y 3 2 % A e 0 W e ¥ A Yo
TREATT 543 THER, A T A HIST |

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

X

24. f(x) = sin~! (— x2) 1 9id J1d HINT |

25. Ife Fmfaiad tEmd T oiFelad &, dl A, T JT9 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 Jedw & 3 & ¢ |

2 0 1 2
26. dTA=[1 -1 0],B=|-1 3 4|3RC=|3|dHA=IEE,d ABC I
0 5 1 4
hITTT |
27. YRas T e W foar ST, STet 3evd BT Z = (x + 4y) i e sqager
2x +y>1000
X + 2y > 800
x,y>0

o ST =ATHHT FATE |
T & ol T o0 AT SHT3E 3N Z 1 =IAdH 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 543 units, then find T.

23. Determine those values of x for which f(x) = 2 _ 5, x # 0 is 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
0 5 1 4

find ABC.

27. Consider the Linear Programming Problem, where the objective function
7 = (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 - y13 - 2_96 & 0 1 FIfST |

HAYAT
@) W figet A, B o C ¥ fufraRwwam a1 - § 2k, 1 eaf -k
el + 55 + 3k #1fig A QT aeh 3 BC ¥ wwio v 3wy ai
T RO T hIRAT |

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

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

1+x2

30. (F) UH W Wiehd HEARA % IH (SY) 39 TR ST SIEdT & foh o THHTT
2x +y = 41 %I < Fd &, X, y € N | §0 T& s €aig 1 Tid 3 IiEw
1A SHIS | ST ShISTT o < 8 Hefer Taqedt, SHIHA e EehiHe § | 3
ST ShITSTT, foh SRIT IE Weh ol Heiel & 3797 e |

STAST
_ [n-1, siknemd
(@) mﬁq%f(n)_{nﬂ, o n o
ST Y&d % £ : N — N, Sl N JTehd Sl il aq=ad 8, Thehl HAToamal
2l

31. U foaent AT 8, fSraw ford Tere 81 shl EMTEHT, U2 Tehe 81 shl EWTEHT sht oI T
2 | Ife a2 foaent 9 I ISTAT ST, O 92t shl §&AT T TTRIeRdT sie JTd hiST |
37 Sl T HTE JTd ShITSTT |

65/6/2 Page 16 of 23 P.T.O.
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28. (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.

29. (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).

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

31. 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.

65/6/2 Page 17 of 23 P.T.O.
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Qs Y

THEUS T 4 3H-FHIT (LA) JFRF I8, (S8 IAF & 5 3 8 |

32. (&) AT THHE x2y dx — (x3 + y3) dy = 0 T A JTd I |
T9raT
@)  Aaehel GHIERT (1 + x2) j—y + 2xy — 4x2 = ( & Irifes Rafd y(0) = 0%
X
ST B J1d hITST |

33. T H TANTHF ahy = — X2 AAT WA @R x = - 3, x=2qMy=0F
UG, &1 T &Ihet [T ShITSTT | TS, &5 T T G ST |

34. (F) T HINC:

J‘ x2 +1
dx
(x—12 (x+3)

(@) HH I AT ;

/2

X
- dx
sinx + cosx

0

35. Yy XMl _ Y*2 _ 248 f 0 1 5) @ = U v &1 OIS 3T 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 : x2y 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 + CosX
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 YHI{UT 3779 SERT T 8, 570 Tedh & 4 3iF 3 |

36.

37.

65/6/2

TR 0T 3T — 1

SIFS Tk ATH s aTed] T hH, ha el i I TSd shat=at A, B 3T C & TIHH
STt & SRATToR 3Tk GYUT THIEHIM ST o STIhaTU sharet SRART: 5%, 4% 3R 2% 2 |
3G Gt H, 38k U189 A % 25% FHIEHH, -t B % 35% THIHH SR HuHT C
% 40% TIERAR |

Teh Sieh 36 o § U THICHH TUE € |
(i)  $E M % aNqUi &I 31 TTRIHAT J1d i | 2
(i) € TYU EIEHH, A B o SR IcdTied fh ST sht STiiehal 1€ ? 2

Th{0T g — 2

T forameff J=T, T 3Tt 89 WY o1 ST Tiied & Tt ST ST @ | 987 9 4 U,
3 AT 3R 2 &S, T 60 TR @S | TAT 7 2 U, 4 HIMUAT 3R 6 WS, T 90 T
Tl | 97T T 70 H 6 U4, 2 HIUET 7R 3 W Tle |

SUYFA YT o AR W, FAfeaiad et o 3 i :

(1) T SR I ST JTd B hl THET 1 & A 6 T STrarwres G
SIS 3T gTeh! 3ATeTE ®9 AX = B H =ah hifSiy | 1

i) |A| Id hNC R g T for F=ar A1 Jra A Ewa 2 | 1
(iii) () FCEWSE, A AL A HINT IR X F1d A o forg 1 feafaa | 2

AT

(i) (@) AZ2-_ 81, STel | 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
T 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
§5/6/2 Page 21 of 23 P.T.O.
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ThI0T 3T — 3

38.
fafs=a TR h ) v Hid AR & 9 39 THR TS St @ R 9 SaR i A 5
1o I & T ST 2 |
Iqer FEAT o TR W, Fefafaad wet & s difr
(i)  weh i o # e SR High o et few o st ot gl (y) 1 b AR
AR TS (x) o ®Y H Ah hITSTT | S8k TATET, Ueh YAdeTesh g7 foh 8
T T GHHRI S o &R (A) & fIT o stfveatd, h dem x o 9et H
fafaw | 1
(i) IR W FEE (x) & e, ATBA (A) T AdhaAS JId hIST 3T THHT
Shifcreh foig i JTe shIfor | 1
(ifi)  (F) TEY foh Shifcreh foig UL, AHBIOT BT T GBS (A) HATEhaH EHT | 2
3TeET
(iii) (@) A 5 m =T Gt T UTg, SR HI R 39 R Tl S &I 6
gl (y) =2 1 X 2 m/s &, AN AR R S (x) FohE T Y o3 & 8,
HIg T e 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 ?

65/6/2 Page 23 of 23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Examination, 2025
SUBJECT NAME MATHEMATICS (Q.P. CODE -65/6/2)

General Instructions: -

1 | You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession.
To avoid mistakes, it is requested that before starting evaluation, you must read and
understand the spot evaluation guidelines carefully.

2 | “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its leakage to
the public in any manner could lead to derailment of the examination system and
affect the life and future of millions of candidates. Sharing this policy/document to
anyone, publishing in any magazine and printing in Newspaper/Website, etc. may
invite action under various rules of the Board and IPC.”

3 | Evaluation is to be done as per instructions provided in the Marking Scheme. It should not
be done according to one’s own interpretation or any other consideration. The Marking
Scheme should be strictly adhered to and religiously followed. However, while evaluating,
answers which are based on latest information or knowledge and/or are innovative,
they may be assessed for their correctness otherwise and due marks be awarded to
them. In class-XIl, while evaluating the competency-based questions, please try to
understand the given answer and even if reply is not from a marking scheme but
correct competency is enumerated by the candidate, due marks should be awarded.

4 | The Marking Scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can
have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

5 | The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should be zero
after deliberation and discussion. The remaining answer books meant for evaluation shall
be given only after ensuring that there is no significant variation in the marking of individual
evaluators.

6 | Evaluators will mark (V) wherever answer is correct. For wrong answer CROSS ‘X’ be
marked. Evaluators will not put right (v/) while evaluating which gives the impression
that the answer is correct, and no marks are awarded. This is the most common
mistake which evaluators are committing.

7 | If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totaled up and written in the left-
hand margin and encircled. This may be followed strictly.

8 | If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

9 | If astudent has attempted an extra question, answer to the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.




10

No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in
Question Paper) has to be used. Please do not hesitate to award full marks if the answer
deserves it.

12

Every examiner must necessarily do evaluation work for full working hours, i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books
per day in other subjects (Details are given in Spot Guidelines). This is in view of the reduced
syllabus and number of questions in question paper.

13

Ensure that you do not make the following common types of errors committed by the
Examiner in the past: -

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.
Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for
incorrect answer.)

e Half or a part of the answer marked correct and the rest as wrong, but no marks

14

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15

Any unassessed portion, non-carrying over of marks to the title page, or total error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, to uphold the prestige of all concerned, it is again
reiterated that the instructions be followed meticulously and judiciously.

16

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
Spot Evaluation” before starting the actual evaluation.

17

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written in figures and words.

18

The candidates are entitled to obtain a photocopy of the Answer Book on request on payment
of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation is carried out
strictly as per value points for each answer as given in the Marking Scheme.




MARKING SCHEME - 65/6/2

Q.No. \

EXPECTED ANSWER / VALUE POINTS

| Marks

SECTION-A

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

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

Ans

(A) skew-symmetric matrix

0O -3 8
IfA=| 3 0 b5|,thenAisa:
-8 -5 0
(A) null matrix (B) symmetric matrix

(C) skew-symmetric matrix (D) diagonal matrix

Ans

(C) skew-symmetric matrix

The graph shown below depicts :

— — — — — — — — — — — — ———— — — — o—

(A) y=cotx (B) y=cotlx
(C) y=tanx (D) y=tanlx

Ans

(B) y=cot” Iy

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

Ans

(B)n X m




log (1 + ax) + log (1 - bx)

5, If fx) = " , forx#0
k , forx=0
is continuous at x = 0, then the value of k is :
(A) a (B) a+b
(C) a-b D) b
Ans | (C)a-b
If y = a cos (log x) + b sin (log x), then x2y2 +Xy; is:
6. (A) cot (log x) B) y
C) -y (D) tan (logx)
Ans | (O) -y
7 [fsec’l (—J2)-tan™ [—\/%\J:l is equal to :
11n 5n
(A) = (B) T
5n Tn
o -5 D &
Ans n
D) 1z
If tan~1 (x2 - y2) = a, where ‘a’ is a constant, then % is :
8.
@ X ® -=
y y
© = o™ 2
X y
X
Ans | W)
9 Let fix) = 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) fiscontinuous at x =0.
(D) fis differentiable at x = 0.
Ans | (A) Minimum value of f does not exist
X+5 . .
10. P e* dx isequalto:
(A) log(x+6)+C B) eX+C
x -
© -=_.c ) e A

X+6 (x +6)2




eX

Ans (© 6 | C
1 Let f'(x) = 3 (x2 + 2x) — —45 + 5, f(1) = 0. Then, f(x) is :
. X
(A) x3+3x2+12+5x+11 (B) x3+3x2+%+5x—11
X X
(C) x3+3x2——2§+5x—11 D) x3—‘3x2-32+5x—11
X X
Ans B)x* +3x% + = +5x— 11
X
" The order and degree of the differential equation
d? d d? .
——)21 +4 ] = x log —)2’ are respectively :
dx dx dx
(C) 2, not defined (D) 1, not defined
Ans (©)2, 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)

3 .24 3 15 7 3] (18 2)

B | =y Blizs— ’RE = ’SE X

P_(13’13J’Q (2’4) (2 4 1'%
Which of the following statements is correct ?

18 2)

(A) Zis minimum at S(—7—, 7

(B) Zis maximum at R(%, %)
(C) (Value of Z at P) > (Value of Z at Q)
(D) (Value of Z at Q) < (Value of Z at R)




18 2
Ans (A) Z is minimum at S (7, ;)

The area of the region bounded by the curve y2 = x between x = 0 and
14. x=1is:

(A) % sq units (B) % sq units
(C) 3 squnits (D) % Sq units
4
Ans (D) 354 units
Let l_a) | =5 and — 2 <A < 1. Then, the range of |}»Z) | is:
151 @ 510 (B) [-2,5]
© [-2,1] (D) [-10, 5]

Ans | 1 mark for any attempt as correct answer is not given in any option

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

(A) 8SetY +4e3x4+C=0 (B) ey 4+ C=0
(C) 8e3 +4ex4+12C=0 (D) 8e 4 +4e3%+12C =0

Ans | (D)3e* +4e¥*+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+3y218, x,y2>20
Study the graph and select the correct option.
AY

17.

A
X'(_/z/gB Q X
g 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.

Ans | (C)does not exist




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

18. market is :
14 43
> N -
(A) 10 (B) 50
9 7
C Py D) —
© 100 50
Ans 43
(B) 25
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.
= - —r
19 Assertion (A) : If |E) x b |2+ |E).b |2 = 256 and | b | = 8, then
‘ -
|a | =2
Reason (R): sin?0 + cos20=1and
- - - -
|2 x b|=|a||b|sin6and2.b =|a || b | cos®.
Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
explanation of the Assertion (A).
20 Assertion (A) : Let f{x) = e* and g(x) = log x. Then (f + g) x = e* + log x
where domain of (f + g) is R.
Reason (R): Dom(f + g) = Dom(f) N Dom(g).
Ans | (D) Assertion (A) is false but, Reason (R) is true.

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




(a) Differentiate \/em with respect to er—x for x > 0.

21.
OR
X - dy
(b) If x)Y =(y)*, then find ool
Ans | 3) u=+eV% and v =eVZ Z
- _1
Derivative of Vv wrtv = o 1
Required derivative = L Y
2V eV2x,
OR
Taking log on both sides, we get y logx = x logy Y
Differentiating both sides w.r.t. x, we get 2
y dy _ xdy
" + logxdX =y & + logy ’
dy _ y(xlogy —y) y
dx x(ylogx —x) 2
_)
22. (@ 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 is 513 units, then find T.
Ans | (a) C divides BA in the ratio 3 :2 externally 1
3a-2b __. _— ® . .
Required vector = ¢ = :_2 =3a—-2b B A C 1
OR
A roa
. - . e | J
b) Unit vector equally inclined to coordinate axisis — + —= + —
/} l\ /i\< N N N N N N
. i j \ . \ \
r=5V3(—=+-—=+-——=)=5i +5j +5k or-5i -5j -5k
)3 Determine those values of x for which f(x) = LI 5, x # 0 is increasing or
. X
decreasing.
_ 1
AMS | pmy = —2 <0 5
X

Hence f is decreasing in its domain.

Y




Find the domain of f(x) = sin~1 (- x2).

24,
Ans 1
(@)-1<-x2<1=>-1<-x%*<0
=0<x*<1 = -1<x<1 1
Find the value of A if the following lines are perpendicular to each other :
25.
5. l-x _ 3y-2 _ z-3
-8 2 3
I - x-1_1-y _ 2z-5
=% 8 1 3
Ans | x-1_Y-3 z-3
D 2003 Ya
5
I . X_l_y_l_ Z_E
2273 "1 3 72
2
lines are perpendicular = 3(31) + gx(- 1) +3. % =0 1
A= —27 7
50
SECTION-C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.
26 2 0 1 2
" | IfA=[1 -1 0],B=|-1 3 4|andC=|3|, are three matrices, then
0 5 1 4
find ABC.
Ans 2
Required product=[2+1+0 0-3+0 1-4+0]| 3 1
4
2
=[3-3 -3]| 3 1
4
= [~ 15] 1
29. Consider the Linear Programming Problem, where the objective function
27. Z = (x + 4y) needs to be minimized subject to constraints

2x +y 21000
X + 2y > 800

xX,y20.

Draw a neat graph of the feasible region and find the minimum value
of Z.




Ans

Correct Graph and shading: 1%
Corner points Value of Z
(800, 0) 800
(400, 200) 1200 1
(0, 1000) 4000
x + 4y < 800 has no region common with feasible region, hence 800 is minimum Vs
28. | (a) Find the distance of the point P(2, 4, —1) from the line
x+5 y+3 z2-6
1 4 -9
OR
A
(b)  Let the position vectors of the points A, B and C be 31— 3\ -2k,
i+ 23 - ’l\c and i + 53'\ + 3/1\( respectively. Find the vector and
cartesian equations of the line passing through A and parallel to
line BC.
N N AN AN N N —> N N N
ABS | (2)Letap =21 +4] -k,a;=-51 -3] +6k and b =1 +4] -9k
@—a)x b
Distance between point and line is given by d = %
N N
Here (a5 - a,)=71 +7] -7k v
—> N
(a3 -a;)x b =-351 +56] +21k 1%
_49V2 _
=77 =7 1
OR
A A 1
(b) Direction vector ofline=3 ] + 4k
LA A A A A 1
Vector equationisr¥r=3i -j -2k +u(3j + 4k)
x-3 y+1 z+2 1

Cartesian equation is = =
0 3 4




(a) Differentiate y = sin~! (8x — 4x3) writ.x,ifx e [— %, %]

29.
OR
(b) Differentiate y = cos™! — with respect to x, when x e (0, 1).
+ X
Ans | (a) x =sint givesy = sin’}(sin3t) = 3t = 3sin"x 1.t
dy _ 3
dx ~ V1i-x2 1
Alt dy 3—12x2
iter; — =
dx J1-(3x-4x3)2 3
OR
(b) x = tant gives y = cos™ (cos2t)= 2t = 2tanx
dy _ 2 ENETE
dx  1+x2 2 2
y -1 —4x 1
Aliter: — = . .
ter dx o\ 2 (1+x2)2
1—(1=*
<1+x2> 3
30. (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
numbers, given by fin) = = ,lf n .ls S fha bijection.
n +1, if nis odd
Ans | (Q)R={(1,39), (2,37),___,(20,1)}
Domain = {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20} A
Range = {1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39} 1
(1, 1) does not belong to R hence not reflexive v,
2
(1, 39) belongs to R but (39, 1) does not belong to R hence not symmetric
Ya
(11, 19) and (19, 3) belong to R but (11, 3) does not belong to R hence not
transitive 1

Hence R is not an equivalence relation.




OR
(b) Let f(x) = f(y)

Let x and y are both odd or both even A
Then either x+1 =y + 1 or x-1 =y-1 gives
X=y 1
x odd and y even is rejected as 2
x + 1=y -1 gives x — y = -2 not possible as odd number and even number
cannot differ by 2 Ya
Hence f is one-one
For onto: Let f(x) =y givesx=y+1lorx=y-1
Ify is odd, x is even and if y is even, x is odd 1
Range = N = co-domain, hence onto A
As fis both one-one and onto hence bijective
31 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,
Ans | p(H) =3 P(D) = 6
X 0 1 2 3 Y
27 27 9 1 1
P(X) 64 64 64 64
27 18 3 1
XP(X) 0 64 64 64
3
Mean = 1 Y2
SECTION-D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.
32 (a)  Solve the differential equation : x2y dx — (x3 + y3) dy = 0.
OR
(b)  Solve the differential equation (1 + x2) % + 2xy — 4x2 = 0 subject
to initial condition y(0) = 0.
(a) Given differential equation can be written as
Ans dy  yx? . it
e (i)
dx x3+y3
dv dv TR
Lety=vx= I = v + x— substituting in (i)we get 1
X X
+ dv vx3 v
v X& " x3+v3x3 1+03
dv _ —v* 1
dx  1+v3




1 1 —dx
Gt p)dv ==~

Integrating we get

-1
35T log|v| =-log|x| +C

Z3
§+ log|y| =C

OR

. . dy 2x . 4x2
(b) Given D.E. is Ix + T2 y = T2

: : f%dx log (1+x2) 2
Integrating factor is e’ 1+x =e =(1+x%)
Solution is y(1 + x%) = [4x2dx + C

3
y(1 +x2)=4%+ C

y(0) = 0 gives C = 0, hence solution is y(1 + x?)= %3
1. Use integration to find the area of the region enclosed by curve y = — x2
and the straight lines x = — 8, x = 2 and y = 0. Sketch a rough figure to
illustrate the bounded region.
Ans

Il.

Correct Graph:

Required area = | f_zg— x2 dx|

= |12,
=|-3 (8- (- 27))]
_3

3




(a) Find :

5 dx
(x-1%(x+3)
OR
(b)  Evaluate:
/2
[
sinx + cosx
0
Ans x2+1 A B C 3/8 1/2 5/8 1+2
(a) (x-1)2(x+3)  x-1 + (x—1)2 x+3  x-1 (x—1)2 + x+3
=3 —1l- 5 2
I = 3 log |x—1]| 20-1) + 8log Ix+3|+C
OR
T
= (z2—2
(b) Letl= 0 sinx+cosx
T Z_y 1
= (2—2 i
1= pre— dx using property
n T 1
21= Jp—2— dx
sinx+cosx
_ml;p 1 !
“2v270 sin(g+x)
:%log |cosecG+ x)—cot(g+ x)|(2) 1
=™ log ! 1
vz 0871
Find the foot of the perpendicular drawn from point (2, -1, 5) to the line
35. x-11 y+2 z+8
= = . Also, find the length of the perpendicular.
10 -4 ~-11
Ans .x-11 _y+2 _z+8 _
Letl: o - _4—_11—7L ’
Coordinates of any pointon /arex=10A + 11,y =-4A-2,z=-11AL-8
1
Drs of perpendicular line are (10A + 9, -4A -1, - 11A - 13) /2
Drs of given line are 10, - 4,- 11 Y
As lines are perpendicular, so
(AIA+910+ (-4Ar-1D) (-4)+ (-11A-13)x(-11) =0 1
=>A=-1 1
Hence coordinates of point are (1, 2, 3) which is the foot of the L from P to / Y
lengthof 1=/(1-2)2 + (2 + 1)2 + (3-5)2=V1 + 9 + 4=+14 A

SECTION-E
This section comprises 3 case study-based questions of 4 marks each




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.
(i)  Find the probability that it was defective.

(ii) What is the probability that this defective smartphone was
manufactured by company B ?

Ans

(i) P(Defective) = 0.25X 0.05 + 0.35X 0.04 + 0.40%0.02

= 0.0345

0.35x0.04

(ii) P(B/ Defective) =
0.25% 0.05 + 0.35x 0.04 + 0.40.X0.02

N|R -
N | =

N | =

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
T 60. Rani buys 2 pens, 4 notepads and 6 erasers for T 90. Sam pays % 70
for 6 pens, 2 notepads and 3 erasers.

Based upon the above information, answer the following questions :

@) 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

(i) Find |A| and confirm if it is possible to find A1,

(i) (a) Find A~ if possible, and write the formula to find X. 2

OR

(i) (b) Find AZ - 81, where [ is an identity matrix. 2

Ans

(i)Let the price of each pen, notepad, eraser be Ix, Iy and Iz respectively

4 3 2\ /x 60
Given system inthe form AX=Bis|2 4 6 (y)=(90>
6 2 3/ \z 70

(ii)JA|= 50 # 0, hence Alexists
(i) @) A1z 204 _ 1 ( 30 _05 1200>
AL 50\ 20 10 10

X=A'B
OR

1%
)




4 3 2\/4 3 2 34 28 32 1%
(iiDb)A’=(2 4 6|2 4 6]=|52 34 46
6 2 3/\6 2 3 46 32 33
26 28 32
A2- 81 = (52 26 46) )
46 32 25
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 :
(69) 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, 1
(i)  Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point. 1
(iii) (a) Show that the area (A) of the right triangle is maximum at
the critical point. 2
OR
(iii) (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 ? 2
Ans | (i)y?=h2-x? A
I
A= SXy = X h? - x "
dA 1 5 > 1 —X
ii)— =-vh? - x% + -x
dx 2 2 vh2-x2 v
4 _ 0 gives x = LY |
dx g V2 /2
2 2 2 -
—4x.h” -x2—(h" - 2x")—=2
(ii)a) A™ = w2 gty = L
z h% - x2 V2 1=




Hence A is maximum at critical point

OR
(iii) (b) y2 =25- X2 hence y = 3 gives x = 4

L4y dx
Yar ~ “Fat
dx

— = 1.5m/s

V2

V2

2
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