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(A -1, 1] ®) |o, ﬂ
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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.

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

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

(ix)  Use of calculator is not allowed.
SECTION A

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

1. The domain of f(x) = cos_1 (2x) 1is:

A [-1,1] (B) {o, ﬂ
11
© 22 D) {_5, ﬂ
§5/S/2 Page 3 of 23 P.T.O.
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2. Ife [2x 3] {—)81 =0, AXFTHAER

A) I B) 3

(=N

C) 243 D) +243

3. USRI 31|oqc\6X%iE1q,aﬁX2=I%,aﬁX‘1W%:

A) X (B) X?

) I (D) O

4. U Prge fSEek 3 (3, 0), (0, k) TAT(— 3, 0) 8, FT&AFA 9 T §hI5 & | k FIAM T :

A 9 (B) -9
C) 3 (D) 6
5 & cos 75° sin 75° A
) sin 15° cos 15° '
A 1 B) I
1 5
(C) 5 (D) >
6.  sin ' xFEUE sin” ! (2x% — 1) T SFTFAST 2 ;
a 2 B) 2
1-—x2 2
C) D) 1-x
V1 - 4x2

65/S/2 Page 4 of 23
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2. If [2x 3] { Z} = 0, then the value of x is :

(A)  zero (B) 3

C) 243 (D) +243

3. For a non-singular matrix X, if X2 = I, then X Lis equal to :

A) X (B) X?

) I (D) O

4. The area of a triangle with vertices (3, 0), (0, k) and (- 3, 0) is 9 sq units.

The value of k is :
A 9 B) -9
C) 3 (D) 6
[0} . (0}
5. The value of the determinant C?S 75" sIn 7o, ,
sin15° cos15°
A 1 (B) zero
1 5
C = D) X2
(C) 5 (D) 5
6. The derivative of sin” (ZX2 — 1) with respect to sin lx is:
2
A) = B) 2
X
2
© =X D) 1-x
1—4x>
65/S/2 Page 5 of 23 P.T.O.
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7. A AR n FH T qETF AL &, AT A (Adj A) ST :

(A)  TcHHS ATYR

(B)  dfed 31T

(C) I ATTR

(D) forew wwfae sy

8. Thx=yl,y-AAAA@E y = 3 TATy = 4 TR TR &5 1 SIheT @

@ Lt ®) = e
(C) 74 ot gahTs (D) 37 =l grs
9.  U% LPP ¥, e Fepmr syalidi grr o+ gemd & & i fsig (1, 1), (3, 0) qen
(0,3) %13 Z = ax + by, ST a, b > 0 T FATHH FAT & 3R Z BT =700 T
(3, 0) AT (1, 1) W=, T a TAT b o si<T T e BT
(A) a=2b
b
(B) a= 5
(C) a=3b
(D) a=b

10. R dif(x) 3 - S mmwEmEfRa) = 03 A B
X X

(A)  6x+ 12

X5
B) x_-L 4o

© L+ L _9

(D) X3+—+2
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7. If A is an identity matrix of order n, then A (Adj A) is a/an :
(A) identity matrix
(B) row matrix

(C) zero matrix

(D) skew symmetric matrix
8. The area bounded by the curve x = y2, y-axis and the linesy =3 and y =4
is :

(A) % sq units (B) % sq units

(C) 74 sq units (D) 37 sq units

9. In an LPP, corner points of the feasible region determined by the system
of linear constraints are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where
a, b > 0 is to be minimized, the condition on a and b, so that the minimum
of Z occurs at (3, 0) and (1, 1), will be :

(A) a=2b
b
B = —
B) a 5
(C) a=3b
(D) a=b
d 9 3 .
10. If —f(x) =3x" — — such that f(1) = 0, then f(x) is :
dX X4
(A)  6x+ %
X
B) x*- i3 +2
X

© x+1_9

(D) X3+—+2

65/S/2 Page 7 of 23 P.T.O.
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12.

13.

14.
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SR R o
aITvl'ﬁf‘ﬁx+y£1, X, y20 % SHAia Z =3x +4y FTATFTA AR

(A 3 B) 4
C 7 (D) o
t&m2 \/;
dx JUa 3 ;
j o dx e
(A) sec'x +C (B) 2Jxtanx—x+C
(C) 2(tanx — Jx)+C (D) 2tanvx —x+ C

Teh TR 3 9 IBTAT TRIT | FHH-U-hH S IR ford A o IReRaT @

1

(A)

® 3
(C) %
™ 5

- - -
e |a|=1,|b|=2aaTa.b =28, |a+b | HAAL:

A 9
B) 3
Cc -3
(D) 2

Page 8 of 23
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12.

13.

14.
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The maximum value of Z = 3x + 4y subject to the constraints x + y < 1,

X, y>0is:

A 3 (B) 4

c 7 D) 0

%dx is equal to :

(A)  secVx +C (B) 2Jxtanx-x+C
(C)  2(tanvx —x)+C (D) 2tanVx —x+C

A coin is tossed three times. The probability of getting at least two heads

1S :

(A) %
® 3
© 3
™ 5

— — -
If|5)| =1,|b | =2and a.b =2,thenthevalueof|5)+b | is:

A 9
B) 3
< -3
(D) 2

Page 9 of 23 P.T.O.




15.

16.

17.

18.
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XX R XX
AT Teh TMTed o SATAGH o T 2hl &L ITeh! BISAT o6 Tier ot a0 & T €, l et
T I &AFA ¢ -

(A)  1at g
(B) 23 TR
(C) 3wtz
(D) 4t g

2
s e WY = oy X2+ T ATF BAE

dx
A) &Y= B) e ieV=C
C) eX=eV+C D) - Y=(C

3 2
Ifd ‘m’ qAT ‘0’ THATT: Adehed THIHOT 1 + (%) = d—g ST =1 qUT hife %,?ﬁ

dx
(m+n)FIATR :

(A 4
B) 3
C 2
(D) 5

TR & TN b EIFLER | axb | = a. b 2| AT afew F el w AR
(A) 30° (B) 60°

(C) 45° (D) 90°

Page 10 of 23
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16.

17.

18.
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If the rate of change of volume of a sphere is twice the rate of change of

its radius, then the surface area of the sphere is :
(A) 1squnit

(B) 2 sq units

(C) 3 squnits

(D) 4 sq units

2
The general solution of the differential equation g_y =2x.eX "V is:
X

A) &FVo( B) e 4+eV=C

C) eX=ev+C D) &~ Y=(C

If ‘m’ and ‘n’ are the degree and order respectively of the differential

3 2
equation 1 + (%) = d—};, then the value of (m + n) is :

dx
A) 4
B) 3
€ 2
D) 5
Two vectors a and _b> are such that | a x_b) | = 5)_b> The angle between

the two vectors is :
(A) 30° (B) 60°

(C) 45° (D) 90°

Page 11 of 23 P.T.O.
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99 T 19 37K 20 4o TG ae AT 97 8 | 1 F97 13T 718 & {5771 ok o 37fiahe
(A) 1 & %1 T (R) GRT e bl 71 € | §7 91 % Hel S A1+ 8¢ T #Is (A), (B),

(C) 3R (D) & @ AR AT |
(A) iR (A) 3R T (R) SHT O 8 3T @k (R), 31frere (A) i Tt s
FATE |
(B) SR (A) 3R dh (R) ST &&l &, 9q o (R), AMHAA (A) T @&l
AT Tt TR |

(C) MR (A) Wl €, T deh (R) 7T € |
(D) AT (A) oI B, ] 0 (R) Tl & |

19. %oHf: R — R W ER AT, 9 f(ix) = x° & &9 ¥ qRivd R m e |

STYFIT (A) : f(x) TF T e 2 |
Tb (R) : Ife Tl T G- Sk TIHT & GHTE &, dl f(x) Tohehl HeAT BIT S |

20. HYHIT(A): HEIH U B f(x) = [x], x € RH, x = 2 T ITHHI 781 € |
& (R): TETH UTTeh o foReT ot QUi H 0 Sed T8t g |

Qs g

59 QU H 37fd -3 (VSA) THR % 5 J2H 8, 18 I % 2 3% & |

21. ?fm"\/;+\/§—1%5%ﬂ%|?{( j 3yao-rm=rs|maﬁ1%m|

22. (F) cos ' (—%j +2sin” 1 (%) T &I A J1d hifST |

YT
@) g o
an~ 'k = 1 cos ! (l_xj,x e [0, 1]
2 1+x

65/S/2 Page 12 of 23




EEE
T HE
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. Consider the function f: R —> R, defined as f(x) = x>,
Assertion (A) : f(x) is a one-one function.

Reason (R): {(x)is a one-one function, if co-domain = range.

20. Assertion (A): f(x) = [x], x € R, the greatest integer function is not
differentiable at x = 2.

Reason (R): The greatest integer function is not continuous at any

integral value.

SECTION B

This section comprises 5 very short answer (VSA) type questions of 2 marks each.

21. For the curve Jx + \/§ = 1, find the value of j—y at the point (é, %J

X

22. (a) Find the principal value of cos 1 (—%j +2sin ! (%j

OR
(b) Prove that :

tan_lx/g = 1 cos ! (1_Xj,x e [0, 1]
2 1+x

65/S/2 Page 13 of 23 P.T.O.




23.

24.

25.

T &

() Afeig (-1, -1, 2), (2,8, 1) T4 (3, 11, 6) HLE €, AT A =T A H7d IV |

T

(@) @& T b I TE-IR | (co-initial vectors) & ST Tsh THIA IqH T
. e~ a = - .

T M ST § 3 |2 | =10, |b | = 2T9 a.b = 12 & | W®

TS T &THA J1 AT |

13 m Tisfl Toh TIET e o TR bt € | it 1 el o1 o, i o srgfew damw
T 2 m/s T Y W ST & | TR T FEhT aTE (8 T H 5 T &, Sk WGl

e 1 R N H 12 m PR ?

fsig (1, 2, — 3) ¥ IR ST ATl 36 L@ 1 HiA FHishTor J1d AT ST & 8 &ML

Yt X;S _ y+1166 _ x—710 Ff?lTX_315 _ y—§9= z—55 ¥ dagaar

Que T

39 @S H TH-IHI (SA) TR % 6 Y9 3, 51 e & 3 3% ¢ |

26.

27.

(F) HH G HINT :
4
I=J- (|x—2|+|x-3|+|x—4|)dx
2

AT

(@) I

J‘ dx
x+2)(x2+1)

TFy = — X° + 3%° + 9x — 30 I YU (STe) hT HTrhad I J1 ShITT |

65/S/2 Page 14 of 23
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(a)  Find the value of A, if the points (-1, -1, 2), (2, 8, A) and (3, 11, 6)

are collinear.

OR

H
(b) a and b are two co-initial vectors forming the adjacent sides of a

- g - 77 .
parallelogram such that |a | =10, | b | =2 and a .b = 12. Find

the area of the parallelogram.

A ladder 13 m long is leaning against the wall. The bottom of the ladder
is pulled along the ground away from the wall at the rate of 2 m/s. How
fast is the height on the wall decreasing when the foot of the ladder is

12 m away from the wall ?

Determine the vector equation of a line passing through the point
(1, 2, — 3) and perpendicular to both the given lines
x-8 y+16 x-10 x-15 y-29 z-5

and = = )
3 -16 7 3 -8 -5

SECTION C

This section comprises 6 short answer (SA) type questions of 3 marks each.

26.

27.

65/S/2

(a) Evaluate :

4
I=I (|x—2]+|x-3|+|x—4])dx
2

OR
(b)  Find:
J‘ dx
(x+2)(x? +1)
Find the maximum slope of the curve y = — x> + 3x° + 9x — 30.
Page 15 of 23 P.T.O.




T &

FIhA GHIRTT x° g_y = x? + Xy +y> I A9 &l JId HIST |
X

28. (%)
AT

@) :ﬂawmﬁwg—i — 3y cot x = sin 2x @1 fIf3Tee Bt JTat Shiferg, feam
%%y:Q%WX=%%|

29. ARXA, b aur ¢ AEEERT T AT A.h = 4.0 =0%,Gam6%ﬁaﬂ%rwwg

T XII % R fommflat st guear Tds &9 8 8 i & fog & 8 2 |

IThT THET 1 B hL I Shl THTETT SHATT: % % % FMT% HECE]
ATEhdH Teh I THEIT & oL T ohl TTIRIehdT J1d shiTSTd |

30. (%)

AT

(@) U ATgFeadh =X X T TRIhar sied < feam w2

o

X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PR 5 1 5 | 25| 10| 25 | 25

I B(X) = 2:94 =, a1 k J1d shiNE 3T P(X < 4) it JraHifs |

31. Fmfafaa e NU™T 9991 1 % g0 8 ShifNIT
wﬁlﬁ%ﬁx+4y£8
2x + 3y < 12
3x+y<9
x>0,y>0
% AMIT Z = 2x + 3y T A haHIHT FHITT |
Page 16 of 23
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28. (a) Find the general solution of the differential equation
x2 dy =X2+Xy+y2.
dx
OR
(b)  Find the particular solution of the differential equation
dy — 3y cot x = sin 2x, given that y = 2 when x = T
dx 2
AN A . AN A A
29. 1If a, b and ¢ are unit vectors such that a.b = a.c = 0 and the angle
between l/; and ¢ is g, then prove that a=+2 (l/; x C).
30. (a) Four students of class XII are given a problem to solve

are %, é, % and % . Find the probability that at most one of them
will solve the problem.
OR
(b)  The probability distribution of a random variable X is given below :
X 1 2 4 2k 3k 5k
1 1 3 1 1 1
PR 9 5 | 5 | 10| 25| %

independently. Their chances of solving the problem respectively

Find k, if E(X) = 2-94 and also find P(X < 4).

31. Solve the following LPP graphically :

Maximize Z = 2x + 3y

subject to the constraints x + 4y < 8
2x + 3y <12
3x+y<9
x>0,y >0.

65/S/2 Page 17 of 23 P.T.O.
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THEEH 4 A3 (LA) TPRFIHE, A TedF & 5 HF 8 |

2 -3 5
32. ARA=|3 2 —4|2 dA IR AL & w0 @ R U aHEw F =
1 1 -2
few v e =01 5 Fifsre -

2x — 3y + 5z = 11;
3x + 2y —4z = - 5;
X+y—2z2=-3

33. (@) A TE @ 1) Uty § =Han gl 1d i ;

A
1

\

li:T=1+2] —4k +1 (41 +6] +12k)
M ly: T=31 +3] -5k + (61 +9] +18k)
roraT
2 z—3 x—4 y—1

.« x—1 y z
) W%WT" 4 5 2 1

o o o [aNaN

3
gicreeet Wl & | sl 1 Siaesed foig +ff 3 iy |

3
\

34. (F) Iy=cos x2 + cos? X + cosZ (x2) + cos (x%) g, ar j—y T hifST |
X

arraT
@) 37 AT ! J1at hifoTe = fe=am 7 et

f(x)=ix4—£x3—3x2+%x+ 11
10 5 5
() e
(ii) R gEIER |
35. U & YT O & {(X,y): OSySX2, 0<y<x, OSXSS} FT &ABA I
FHifr |

65/S/2 Page 18 of 23
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SECTION D

This section comprises 4 long answer (LA) type questions of 5 marks each.

2 -3 5
32. IfA=|3 2 -4, find AL Using A_l, solve the given system of
1 1 -2
equations :

2x -3y +5z=11
3x +2y—4z=-5
X+y—2z=-3.

33. (a) Find the shortest distance between the lines /; and /5 given by :

N Y A s A
li:r=1+2j -4k +2(4i +6j +12k)
N A A A A A A
andly: r=31 +3j) -5k +pn (61 +9j +18k)
OR
(b)  Show that the lines *—+ = ¥Y—=2 _2-3 ;4 X4 _y-1_z
2 3 1 5 2 T 1

intersect. Also, find their point of intersection.

34. (a) Ify=cos x% + cos” X + cos> (X2) + cos (x%), find 3_}’
X
OR

(b)  Find the intervals in which the function given by

f(x) = ix4— éx3—3xz+ %x+ 111s:
10 5 5

(i) strictly increasing.
(ii) strictly decreasing.
35. Using integration, find the area of the region

{(X,y):OSygxz, 0<y<x, OSXSS}.

65/S/2 Page 19 of 23 P.T.O.
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37.
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=] 2=
XX R XX
Qus &
TYGUE 4 3 YFHAUI-3TETIH ST G978, [T IdF & 4 3HF & |

TR 0T 37T — 1

e Ragehl T T1d o &9 1 @ S8k S Ta1g I T SHETg st STeamifud & | /T
SATIATHR T T FelTS x HIeX qor =SS y Hiel 2 |

SUYF G oh AR R, FeAfctiad wet o ST ;
(i)  Ifc Rageh! ST 9FETT 12 m €, T x TAT y o s Gefel J1d hiTwid |
(i) () H 9T STk o T, Ragehl & &A%t T dhacl x & Bl o ©F H Fsleh

fafta |

(iii) () A i a8 faumd F1a FHifsTe e Ragsht o 1feen-a-31ferss JeahmeT 31
Tk | ((ii) | Ted sTeh ohT 31T ShifSTT)

AT

(i) (@) I ae fear e i Ragshl o &t 50 m? ?, f Rageht 3 ity &
x o Ua[ H SsTeh JTd hiTeTU |

THTT LT — 2
AT o HiEH H, Tk GIEed] & AT SHedmol 99 3 "1 9T Teh | ek Hed o
SRS fohaT | et 6T & SATRNUT, UTeh o Teh i H ST AT T ST gefd T S

x* = y T TR T T <hLdT o |

ST T 6 AR T, FeAfetiad get o St ;

(i) ®@MT £: N>R, fix) = x> SRTARTING ¥ | S8Rt aRe = 2 2

(i) HHT £:N - N, fix)=x* gRI IR &, dT Siier IS foh et Tohehl & 2

T3 |
(ii) (F) AETE: {1,2,8,4...} — {1,4,9,16..... }ﬁf(x)=x2§r€rtrfmﬁ?r
2, a1 fag FIfST foh Her Thahl-3T=aTel § |
AT
(iii) (@) WATf: R — R ¥ fix) = x> gRT GRATNG &, dF axrisq 36 £ a1 Gheht
AT E AT 7 |

Page 20 of 23




T &

SECTION E

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

36.

37.

65/S/2

Case Study -1

A window is in the form of a rectangle surmounted by an equilateral
triangle on its length. Let the rectangular part have length and breadth x
and y metres respectively.

Based on the given information, answer the following questions :

(1) If the perimeter of the window is 12 m, find the relation between
x and y.

(i1) Using the expression obtained in (i), write an expression for the
area of the window as a function of x only.

(iii)) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

OR

(iii) (b) If it is given that the area of the window is 50 mz, find an
expression for its perimeter in terms of x.

Case Study - 2

During the festival season, there was a mela organized by the Resident
Welfare Association at a park, near the society. The main attraction of
the mela was a huge swing installed at one corner of the park. The swing
is traced to follow the path of a parabola given by x2 = y.

Based on the above information, answer the following questions :
(i) Let f: N — R is defined by f(x) = x2. What will be the range ?

(ii) Let f: N— N is defined by f(x) = x2. Check if the function is
injective or not.

(i) (a) Letf: {1,2,3,4...} — {1,4,9,16.....} be defined by f(x) = x°.
Prove that the function is bijective.

OR

(ii)) () Letf: R —> R is defined by f(x) = x>. Show that f is neither
injective nor surjective.
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38.

65/S/2

X
Case Study -3

Two persons are competing for a position on the Managing Committee of
an organisation. The probabilities that the first and the second person
will be appointed are 0-5 and 0-6 respectively. Also, if the first person gets
appointed, then the probability of introducing waste treatment plant is
0-7 and the corresponding probability is 0-4, if the second person gets
appointed.

Based on the above information, answer the following questions :

(i) What is the probability that the waste treatment plant is

introduced ?

(i1)  After the selection, if the waste treatment plant is introduced,

what is the probability that the first person had introduced it ?
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, 2025
SUBJECT- MATHEMATICS (041) (Q.P. CODE -65/S/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”.
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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.
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Q. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION - A
Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each.
Qt. The domain of fix) =cos (2%) is
Sy
(A)  [F1.1] (B) _Il 5_'
Cy 2,2 Dy 1 1}
| @' 3
Ans 1
(D) [-l l}
2 2
Q2| rpx 3 [ ;} = 0, then the value of x is -
(A) =zero By 3
(C) 243 D =243
1
Ans | D) +248
Q3. For a non-singular matrix X, ifX° =1 thenX 'is equal to -
(A) X B) X°
C)y I Dy O
Ans | (A) X !
Q4. The area of a triangle with vertices (3, 0, (0, k) and (— 3, 0) is 9 sq units.
The value of k 1s :
Ay 9 By -9
(Cy 3 D) 6
Ans cy 3 !
3
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Q5.

s 75° =in 757

The value of the determinant | & e
s5in 15" ecos15
(A) 1 (B} zero
.8 J3
(C) E (I ?
1
Ans | (B) zero
Qeé.
The derivative of sin” '+ (2x° — 1) with respectto sin” ' x is
2
(A) — By 2
X
3
(C) 1_3,} D) 1-x°
1—4x~
Ans (B) 2 !
Q7. If A i5 an identity matrix of order n. then A (Adj A} is a/an -
(A)  identity matrix
(B} rowmatrix
(C) =zero matrix
(D} skew symmetric matrix
Ans (A) 1dentity matrix 1
QS. Themnhuunﬂsﬁh}*thecﬂn-'ex=y‘£.}r-uxisundtheljnesy=ﬂanﬁy=4
15 :
(A) ﬁsqlxr:lits (B} Eisqmltts
3 3
(C) 74 sg units Dy 37 sg units
Ans i 1
37 :
(B) — squnits
3
4
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Qo. In an 1. PP, corner points of the feasible region determined by the system
of hnear constramts are (1, 1), (3, 0) and (0, 3). If Z = ax + by, where
a, b= 01is to be minimized, the condition on o and b, so that the manimom
of Z occurs at (3, 0) and (1, 1), will be -

(A) a=2b
) b
(Bl ﬂ_E
(iC} a=3b
M} a=h
Ans b
] = -
(B a 5
d . = 3 g
Q10. If —fix) =3x" — —; such that f{1) =0, then fix) 15 :
dx x
L |
(A} ﬁx+1§-
X
4 1
M) = ——+2
x5
3 1
c) x"+ -2
=
3 1
o =+ +2
=

, g 1
Ans | (C) x"+ -
x°

Q11. The maximum value of Z = 3x + 4y sulject to the constraints x + v = 1,

X, y201s:
Ay 3 (B) 4
cy 7 Dy 0
Ans
(B 4
Q12. '—tﬁn_ﬁdxisa;uuitn
L
(A) secyx+C (B) 2&tanx—x+c
(C) 2(tanyx —Jx)+C (D) 2tanyx —x+C

Ans | (C) 2(tanyx —X)+C
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Q13.

A coin 15 tossed three times. The probability of gettine at least two heads

15 :

1
(A) 3
3
B =
: 8
1
(C -
} 8
® -
4
Ans 1
(A) —_
2
Q14. - — —
If|a|=1|b|=2and a.b =2 then thevalueof [a +b | is:
Ay 9
B) 3
cy -3
Dy 2
Ans
(B) 3
Q15. : )
If the rate of change of volume of a sphere is twice the rate of change of
its radius, then the surface aren of the sphere 15 :
(A) 1squmit
(B} 2 sqgumnits
(C) 3 squmits
(D) 4 sqgumits
Ans )
(B) 2squnits
16. . : . : r 5
Q Thegenerulsniunmlufthﬂdlﬂ"erennulequutmn% —ox &5 TV s
A e~ *¥=c B) e~ +e¥=C
C) eS=e':C (D) -v_c
Ans

(B) e* +e ¥=C
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Q17.

If ‘m’ and ‘n’ are the degree and order respectively of the differential

Id\F\E dE
E[{um:im11+|—'| = E.t]lenthevuluenf[m+mis:
\dx ) d=x°
Ay 4
B) 3
cy 2
D} 5
Ans | B) 3
18. —_ — —
Q Two vectors o and b are such that | axb | = 2.b. The angle between
the two vectors is .
(A) 307 By &0°
(C) 45° (D) 9o0°
Ans >
(C) 45°

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.

Q19. Consider the function f- R — R, defined as fix) = x°.
Assertron (A) - fix) 15 o one-one function
BReason (R)-  fix)is a one-one function, if co-domain = rance.
Ans

(C) Assertion (A) is true, but Reason (R) 1s false.
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Q20. Assertion (A) - fix) = [®], x € K, the greatest integer function is not

differentiohble at x = 2.

Reason (R): The greatest integer function i1s not continuous at any

integral value.
Ans (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1
correct explanation of the Assertion (A).
SECTION B
This section comprises very short answer (VSA) type questions of 2 marks each.
21. , f
Q Furﬂmmm@&+v|[}?:1.ﬁudthevalmuf %atthepuinﬂ%.%].
Ans(a) | Differentiating both sides w.r.t. X, we get
1 + 1 dy — 1
2Vx 2y dx
dy _ ¥ %
dx Vx
d 11
el at(—,—) = -1 &
dx 9°9
Q22. ) o 1 1) __1(1)
(a)  Find the principal value of cos ||—3|+Esm 3|.
OR
(b Prove that -
1 l 1 1-x
ton X = 5 Cos l,_1+5. x < [0, 1]
1 1
Ans cos™! (— 5) + 2sin™t (E)
(a) n " B
=(r-3)+2(3) :
OR
(b) Putx = tan?6 = 6 = tan™*Vx Ya
RHS—l _,(1—tan®6
2% \T+tan?e
Lo 1
= 5 cos Y(cos20)
1
=5(26)
=60 =tan"'/x =LHS A
8
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Q23.

(a)  Find the value of &, if the points (—1, —1, 2), (2, 8, &) and (3, 11, 6)
are collinear.
OR
(b} a and T]I are two co-initial vectors forming the adjacent sides of a
parallelogram such that |2 | =10, |b | =2 and & . b= 12. Find
the area of the parallelogram.

Ans A(—1,-1,2),B(2,8,1),€(3,11,6)
@ | AB=30+9+@—2kandBC =1i+3]+(6- Dk 1
3 9 A1-2
ince 4, B 1li —=—=— 1
Since A, B and C are collinear, 137 6-2 L
>1=5 72
OR
Let 0 is the angle between d and b.
(b) d.b =12 = |dl|b| cos 6 = 12 v
3
= (10)(2)cos 0 = 12 = cos 6 =z A
3\* 4 )
sin z z
Now, area of parallelogram = |d X B| = |ﬁ||3| sin @
4
- 10®)(z) =16 Y,
-~ area of parallelogram = 16
Q24. . ; :
A ladder 13 m long 15 lesning against the wall The bottom of the ladder
15 pulled along the ground away from the wall at the rate of 2 m/s. How
fast 15 the height on the wall decreasing when the foot of the ladder is
12 m away from the wall 7
Ans
x?+y? =169 A
Differentiate both sides w.r.t. t
dx dy 13
2x—+2y—=0
*a Ty a y 1
=12(2) +5 (d_Jt/) = 0[~ whenx = 12m,y = 5m|]
N T Z
dt 5

2
Hence, the height decreases at the rate of? m/s
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Q2s.

Determine the vector equation of a line passing through the point
(1, 2, — 3) and perpendicular to both the given lines
x—8 y+16 =-10 =—15 y-—-29 =z-5

8 g 7 =g Taig"

Let direction ratios of required line be a, b, ¢
Therefore, 3a-16b + 7¢ =0

V2
3a—8b—-5¢=0 v,
. a b c
Solving we get e %" m
DRs are 136, 36, 24 or 34,9, 6 V2
136 36 24 34 9 6
AL A A AL A
7=1 +2j-3k +A(34i +9j + 6k) !
Note: Due to typing error in the first equation, full marks may be awarded for any attempt
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
Q26. (@) Evaluate -
4
I= —.. (|Z-2]|+|x-3|+|x-4])dx
e
OR
(b) Find:
j‘ dx
A E—
X+2)x*+1)
Ans @) | Let1=['(lx — 2| + |x — 3| + |x — 4]) dx
=[J(x—2+3-x+4-x)dx+ [[(x—2+x—3+4—x) dx 1
= [J(5—x) dx+ [ (x— 1) dx
602\ | x-12\* 1
B (_ 2 )2 * ( 2 )3
= 5 1
OR
ot 1 _ A Bx+C :1_/5 -X 2/5 41
(x+2)(x%2+1) X+2 x2+1  x+2 5(x2+1) x2+1
(b)
=11 1 2 2ian-1 1Y%
=7 og|x+2| 5108 (x“+1)+ ctan™'x +C
Q27.

Find the maximmum slope of the curve 1.':—1{3+3x2+91{—3[1

10
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Ans(a) | y=—x"+3x"+9x-30
d
Slope of the curve, m = d—y:—3x2 +6x+9 1
x
d
:>d—];1:—6x+6 A
. .. dm
For maximum/ minimum sslope, put —=0
X
=>x=1 72
d’ . .
As T=—6<O s.omismaximumat x=1
dx 72
Maximumslope=—3(1)2 +6(1)+9=12 7
Q28. _ . : : . _
(a}  Find the general solution of the differential equation
2dy o 2
X =X +EXy+V .
OR
by  Find the particular solution of the differentinl equatior
% —3dyecotx=s5mn 2x given thot y=2when x = %
Ans
(a) v _y Y &
dx  x2 + x +1
y .
Put; =viey=vx
v_ aw 1
= Pl v+x ax
Equation becomes
v+ x% =v2+v+l Y
1 v = dx
1% T
Integrating, we get
1
tanv=log |x| +C =>tan'1§= log|x| + C
OR
(b)
ILF. = eJ —3cotxdx _ gin-3, 1
Solution is
y. sin®x = [ sin2x.sin"3xdx + C 1

y.sin®x =2 [ cosecx. cotx dx + C

y. sin3x = —2cosecx + C

puttingy =2, x :g givesC=4

3

11
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Particular solution is y. sin*x = —2cosecx + 4 or y = —2sin®x + 4sin3x

Q29.

Ifa. ﬁandﬁumumtxwmrﬂﬂmhthutﬁﬁ = 0 and the angle
24

[+ F3 I"-l:-

_n
(b >

bth'..EEﬂb and ¢ lSE thEﬂprm'E-thatu:: )
Ans(@) | 4h=0=d1b,a.6=0=a1¢ 1
= aisperpendicular to both bandé=a | (1; X é)
Leta=A(bx¢) vy
:>|&|— (l;xé) b||¢]sinZ 1
6
=[|=2=>1=%2 v,
=+2(bxé|
Q30. (a) Four students of class XIl are given a problem to sobve
independently. Their chances of solving the problem respectively
9
m‘e%%é %.Fimithfpmhnbﬂit:.'thutatmustunfufthem
will solve the problem
OR
ib)  The probahlility distribution of a random vanable X is given below :
X 1 2 4 2 i 3k 5k
_ 1 1 3 1 1 1
el | g 5 | 25 | 10 | 25 | 25
Find kk, f Ei(X)} =2-94 and also find P{X < 4).
Ans) | P(atmostoneof them willsolve the problem )
= P(none of themsolves the problem) + P (only one of themsolves the problem)
12141214111412241211
= =X —=X—=X— |+| =X =X=X— 4+ —=X—=X—=X— + =X —X—X— + =X —X—X— 21
2 335 2335233523352335
19 1/2
45
OR
E(X) = 2.94
1 1
:>1(5)”(5)+4<25>+2k(10>+3k(25)+5k<25)_294
L L56_ _ i
- 052
NowP(X<4)—P(X—1)+P(X—2)+P(X 4)
1 3
—_ — — - 1
4211+5+25 &
_ - 1
50 &

12
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Q3l.

colve the following L PP graphically :

Maximize 7 = 2%

+ 3y

subject to the constraints x + 4y = §

2x+ 3y =12
dx+v=0

x>0 yv=20

Ans(a)

correct
graph

and
shading
x+4y=8 2
*»2x+ 3y =12
Corner Point Value of Z=2x+3y
O(0,0 0
For
A (0’ 2) 6 correct
101 table
B §,1—5 ——  Maximum 1
11 11 11
C(3,0) 6
Zmangwhe :ﬁ,yzl—5
11 11 11
SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

13
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Q32. . -

2 -3 5|

IfA=|3 2 —4|, find A Using A", solve the given system of
1 1 -2|

equations :

2Zx—3y+5z=11
dx+2y—4dz=—5

x+y—2z=—3.

Ans 2 -3 5
A=(3 2 -4

1 1 =2

|A|=-1+ 0, hence Alexists
0o -1 2
adj(A)=({2 -9 23

1 -5 13
A-l-ad"A-i(g i 223)
Al —1\1 _5 13

2 =3 5\ 11
Given system in the form AX=Bis(3 2 —4 (y)= =5
1 1 =2/‘z/ \-3
X=A'B

1 /0 -1 2\ /11
= —1 2 -9 23) -5
“+\1 -5 13/ \=-3

x=1,y=2,z=3

2

Q33. fa)  Find the shortest distance between the lines /; and /> given by -

r=1

A A A - A
Iy: +2j —4k + L (41 +6] +12k)

—%
r=

A A L] A A A
and s : 91 +3) — 58k + (61 +93 +18k)

OR

=t r —u = T
(b) Shmx'thﬂtthepjnmx91=}3_=243mﬁ354=}01=%

intersect. Also, find their point of intersection.

14
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Ans(a) | Givenlinesare: ?=(f+2j—4l€)+2ﬂ(2f+3}+ 613)
andF:(f+2]'—4l€)+3,u(2f+3j’+6l€)
Clearly, the given lines are parallel.
Here, G, =i +2]—4k, @, =i +2j—4k and b=2i +3 ]+ 6k 1
a,—d,=2i+]—k Y
(@, —a)xb=2 1 —1|=9i-14]+4k 1%
2 3 6
~\(@, =@ )xb|=81+196+16 =1/293 1
Also, |b|=4+9+36=7 %
g
7
OR
Ans(b) | Letthegivenlinesbe

l]:xz_1 = y;2 = Z;3 =1 andlzzx;4 :y7_1:§:,u

Anypointontheline [is(24+1,34+2,44+3) 1

Anypointontheline [, is(5,u+4, 2,u+1,,u) 1
For the given lines to intersect , there must be a common point.
c2A+1=5u+4=22-5u=3 (i)
3A+2=2p+1=34-2u=-1  ..(ii) 1
42+3=pu=>41—-pu=-3 .. (i)
Solving (7)and (ii) gives, A =y =—1 1
Wenotice that 4 = 1 =—1alsosatisfies equation (iii )
.. The given lines intersect.
Point of intersection is(2(—1)+1,3(—1)+2,4(—1)+3)i.e.(—1,—1,—1) 1

15
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Q34.

3 3 ] 5 ) dv
(al [I"y=2053—+m:rx+m5‘|rﬁ+m51:{‘a.ﬁﬂdE.

OR
(b)  Find the intervaols in which the function given by

._ 3 4 43 2 36 _ 5
ﬂm_mx 51-: 33+51+11LJ_

(i} strictly incrensing.

(11} strictly decreasing.

Ans |y = cosx?+ cos?x + cos?(x?) + cos(x¥)

d
(a) — (cosx?) = —2xsin x? 1

(%ix
= (cos?x) = 2 cosx (—sinx) = —2sinxcosx 1
e (cos?(x?)) = 2 cos(x?) (—sin(x?))(2x) = —4xsinx? cos x> 1

d

o (cos(x*)) = —sin(x*) [x*(1 + logx)] 1%
% = —2xsinx? — 2sinxcosx — 4x sin x? cos x? — sin(x*) [x*(1 + log x)] Ya
OR
(b) f(x):ix4—ix3—3x2+ﬁx+ll
10 5 5
6, 12, 36 6, .,
= f(x)==x"——x" —-6x+—=—(x —2x"-5x+6 2
/ ( ) 5 5 5 5( )
:g(x—l)(x+2)(x—3) | 1
Forstrictly inc/dec, put f'(x)=0 —2
=x=1,-2,3 1
(i) f isstrictly increasing when x €(—2,1)U(3, )
1
(ii) f isstrictly decreasing when x €(—o0,—2)U(1,3)
Note: Closed intervals are also acceptable.
Q3s.

Using integration, find the area of the region

o
lx¥):0<y<x", 0<y<x 0<x<3}|.

16
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Ans(a) X=Yy 1 Iglark
or
—_ correct
y=a figure
Required Area
0 1 3 . ;
:_[:\"‘1 (ir+_[.\'dr 1+1
0 1
x ]1 X ]3 1
= + —
3 24
1 1
1,8
3 3
SECTION E

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

Q3e6. Case Study -1

A window is in the form of a rectangle surmounted by an equilateral
triangle on its length. Let the rectangular part have length and breadth x
and y metres respectively.

Based on the given information, answer the following questions :

(1) If the perimeter of the window is 12 m, find the relation between

x and y.

(ii))  Using the expression obtained in (i), write an expression for the
area of the window as a function of x only.

(iii) (a) Find the dimensions of the rectangle that will allow maximum
light through the window. (use expression obtained in (ii))

OR

(i1i) (b) If it is given that the area of the window is 50 ]112, find an
expression for its perimeter in terms of x.

17
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Ans

(i) Perimeter (P)=3x+2y =12

(ii)Area(A):xy+§x2

12-3x 3, %
=X + —x
2 4
:6x—§x2+£x2 I
2 4 .
(i) (a) A =634 L3 7
dx 2
For maximum light, a4 =0
dx
:>6—3x+—3x:O:>x= 12 m 2
2 6-3
2
Also,d—f=—3+£<0.'.Aismaximumwhenx: 12 m Ya
dx 2 ey
Now, y=1273% ¢ 3[ 12 _18-6V3 v,
2 206-43) 6-3
OR
3
(lll)(b)xy-i—sz:SO v,
7 x 4 1
Now,P=3x+2y
=3x+2(5—0—£me :
x 4 v
18
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Q37. Case Study - 2
During the festival season, there was a mela organized by the Resident
Welfare Association at a park, near the society. The main attraction of
the mela was a huge swing installed at one corner of the park. The swing
is traced to follow the path of a parabola given by x2 = y.
Based on the above information, answer the following questions :
(i) Let f: N —» R is defined by fix) = x°. What will be the range ? 1
(ii) Let f: N— N is defined by fix) = x°. Check if the function is
injective or not. 1
(i) (a) Letf: {1,2,3,4...} —>{1,4,9,16....} be defined by fix) = x°.
Prove that the function is bijective. 2
OR
(iii) (b) Letf: R —» R is defined by fix) = x~. Show that fis neither
injective nor surjective. 2
Ans (i )R . ={1,4,9, 16,...} 1.e.set of perfect squares of natural numbers.

(if)Letx,, x, € N (domain)
Let /(x)=/(x,)

=x’=x,

=>x =%tx,

=X, =X, asx,,X, €N

.. fisinjective.

(iii)(a)f(x)zx2

Letx,,x, 6{1,2,3,4,...}

Letf(xl)zf(xz)

=>x =X,

:>x1 =x2

.. f isone-one.

AsCo-domain=Range = {1, 4,9,16, }

.. fisonto.

Since, f is one-one and onto,so f isbijective.
OR

(iii)(b) f:R—>R, f(x)=x"
—l,leR(domain)

As f(-1)=/(1)=1 but—1=1

.. fisnotinjective.

Co-domain =R, but Range = [0, )

Since Co-domain = Range, f is not surjective.

19
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Q38.

Case Study -3

Two persons are competing for a position on the Managing Committee of
an organisation. The probabilities that the first and the second person
will be appointed are 0-5 and 0-6 respectively. Also, if the first person gets
appointed, then the probability of introducing waste treatment plant is
0-7 and the corresponding probability is 0-4, if the second person gets
appointed.

Based on the above information, answer the following questions :

(1) What is the probability that the waste treatment plant is

introduced ?

(i1)  After the selection, if the waste treatment plant is introduced,

what is the probability that the first person had introduced it ?

Lo

Ans

E, :Event that the first person is appointed.

E, :Event that the second person is appointed.
A:Event that the waste treatment plant is introducted.
Here,P(E,)=0.5,P(E,)=0.6
P(A4|E)=0.7,P(A4|E,)=0.4

(i) P ( waste treatment plant is introducted)

P(E,)P(A|E)+P(E,)P(A|E,)

(0.5)(0.7)+(0.6)(0.4)
0.35+0.24=0.59

.. B
)P A= Y B a1+ P(E,) PATE)
 (05)(07)
(03)(07)+(06)(04)

0.35 35

05

Note: Full marks to be awarded, in case a student writes “Sum of probabilities of
selecting first person and second person should not be greater than 1.

20
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