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1. 3IRA=|1 2 1| &0 |A adj (A)| FTHAE:

Ay -1 B 1
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(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 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20

65/S/1

0 1 -1

IfA=]1 2 1|, then the value of |A adj (A)| is :
0o 3 =2

Aa) -1 B) 1

© 2 D) 3

For two matrices A and B, given that Al = iB , then inverse of (4A) is:

(A) 4B (B) B

1 1
©) ZB (D) EB
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3. AR X, YJMXY A 2x3, mxn AT 2 x5 FIEH AR S, A AT Y &

ST T G
(A) 6 (B) 10
€ 15 (D) 35

(x+2, afe x<0

X

4. fx)=q¢, A 0<x<1 FNIVE B £ SEia folgatl 1 dean e

2-x, ;G x>1
A) 0 B) 1
© 2 (D) 3
B 1 o3 1 dy
5 AET y=f| — | 99T f'(x)=x Al x=— W — HATFATR?
X 2 dx
1 1
(A) " (B) 5
<© -32 (D) —64
2
6. ?J'Fq’y=10g\/sec\/; g, ar XZ,I_6 RIS % FIAAR
@ x ®
1 1
© > (D) 4

d
7. qﬁx=3cos@ﬁ%y=55in6%,ﬁ&yw%:

(A - 3 tan 0 B) - > cot O
5 3
(O % tan 0 D) - % cot O
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3. If X, Y and XY are matrices of order 2 x 3, m X n and 2 X 5 respectively, then

number of elements in matrix Y is :

(A) 6 B) 10
© 15 (D) 35
4. The number of discontinuities of the function f given by

(X+2, if x<0

fix)=4 ¢, if 0<x<1

1S :

(A) 0 B) 1
D) 3
5. Let y=f| — | and f'(x)=x". What is the value of — at x=— ?
X dx 2
1 1
A - — BY - —
) 64 ®) 32
<© -32 (D) -64
dy nz
6. If y= log~/ sec\/; , then the value of i at x= 6 1S :
A 1 B
IS B)
1 1
C — D) -
© 3 ©)
: dy
7. If x=3cos0 and y =5 sin 6, then . is equal to :
(A) - 3 tan 0 B - > cot O
5 3
(O I % tan 0 D) - % cot O
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8. I3|'E7-ff(x)=x3 %%ﬁ,ﬁ?\*”x:O:
(A) THE I=aH (B) T e
(C) W AThe 1 & (D) Afer afeard fofg 2
9. f(x)=[x], | <x <3 g TR HEwH qUITeh Tt fordt fofg T vk el &, a8

Tx=
(A) 0

C 2

(B)
(D)

1

3
2

10.  3fe U I Al BrAT 0.5 cny/s T A E 916 W 2, A g8l T F A I R

(A) 2—; cm/s (B) mcm/s
© 4—; cm/s (D) 2m cm/s
/4
11. j x3 cos2 x dx SR :
-nt/4
A 0 B) -1
© 1 D) 2
12. I(X_1§3 eXdx IR
X —
2¢" —2e"
A C B C
(A) x_ 1)} + B) Y +
C e D S
© &7 O
65/S/1 Page 6 of 23




AN

10.

11.

12.

65/S/1

For the function f(x) = x3, x=0isa point of :
(A) local maxima (B) local minima

(C)  non-differentiability (D) inflexion

The greatest integer function defined by f(x) = [x], 1 <x < 3 is not differentiable

atx =

A 0 B) 1
3

© 2 ®) 3

If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of

increase of its circumference is :

(A) 2—3ncm/s (B) = cm/s
4n

© 3 cm/s (D) 2mcm/s

/4

J 'S cos2 x dx is equal to :

-n/4
@A) 0 B) -1
<© 1 D) 2

-3
j X eX dx is equal to :

(x-1)°
2eX —Zex
A C C
(A) o (B) e
C ¢ C D e’ C
© & O o T
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13. dsh y=x,x-3&, x =0 dIT x=2 ﬁﬁi@ﬂm%(&ﬁmﬁﬁ)%
3 1
(A) 5 B) 510g2
2

© (D) 4

14.  3Tahet GHET jx—y +y=0 % AIF & § L= I hl TEATR :

A 0 B) 1
© 2 (D) 3
A A VAN A rY _>
15. @|fREt @ =27 3] —6k @ b =21 2] + k ¥ :quwaq
b F 2 WYY
FHTAFFTR ?
3 7
(A) 5 B) 3
4 4
© 3 (D) 5
16. %@TXT_lzzg—yz%z%ﬁag-agqm%:
(A) 3,1,2 (B) 4,3,2
(C) 9,-3,2 (D) 9,3,2
17. fiR(,-3, ) ddm R At e ¥ =21 -k +a(i +] +2k) HEEw
@1 T AT GHRT S
x-1 y+3 z-2 x+1_y—3:z+2
(A) 20 -1 ® T =7 2
x+1 y-3 z+2 X—l_y+3:2—z
© 20 -1 © =7 )
18, 2 am b AWERWERF 2.6 >0 qaw 2.0 | = |Txb | R
A b FAEH L
T T
(A) " (B) 3
271 3n
(@ 3 (D) ry
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13.

14.

15.

16.

17.

18.

65/S/1

The area (in sq. units) of the region bounded by the curve y =x, x-axis, x =0 and
Xx=2 is:

3 1
A = B) —log2
w3 B) log
© 2 D) 4
The number of arbitrary constants in the general solution of the differential equation
dy
— +y=0 1s:
I y
A 0 B) 1
© 2 (D) 3

. -
projection of aonb

%

What is the value of —
projection of bona

A - A A
for vectors ?=2Ai—33\—6k and b =21 —23'\+k?

3 7
A = B —
@ ®) 3

4 4
C — D —
© 3 (D) p

) . ) . x-1 2-y 3z

The direction ratios of the line T = T = 7 are :
(A  3,1,2 (B) 4,3,2
© 9,-3,2 (D) 9,3,2

The Cartesian equatlon of the line passmg through the point (1, —3, 2) and
parallel to the line T —21 —k +k(1 +J +2k)1s

x-1 y+3 z-2 x+1 y-3 z+2
(A) = = (B) = =

2 0 -1 1 1 2

x+1 y-3 z+2 x-1 y+3 2-z
C = = D = =
© 2 0 -1 ®) 1 1 -2

- - - -

If @ and b are two vectors such that a . b >Oand|5).b | = |?><b , then

the angle between 2 and b is:

T T
(A) " (B) 3
21 3n
© 3 (D) i

Page 9 of 23 P.T.O.




AN

T &A1 19 3R 20 AYFHIT TG ao el 94 8 | 3 9 13w 718 & 15974 T 1 31f¥heq
(4) T TEL 1 7 (R) GRT Aok Toha1 141 € | 59 941 % el SR A1 1e€ ¢ il (4), (B),
(C) 3 (D) F @ T FIT |

19.

20.

(A)

(B)

©
(D)

TR (A) TR T (R) THT Tl € 3R Teh (R), ATTFAT (A) T T ARG
FATE |

AT (A) SR T (R) IHT W&l 8, Weq doh (R), ATHAA (A) I @&l
STEAT 78T FaT ¢ |

AU (A) W& &, T o (R) TAA & |

HIWFAT (A) 7T &, T T (R) T € |

STYFHYT (4):  cos! (cos B_nj’ g FH IR L |

6

b [R) : H y = cos ™| x 3T H&T A @I 3T TRER [0, 71] 2 |

AfFeT (4): ARRIMS A UH weAE & 6 P(R|S) =13 P(S)> 07, ar

ScR.

T R) : Ife S oA A 99T B TH & fF P(A N B)=P(B) ®, @ A c B.

LCRERC)

59 @UE 4 37fd TY-IHIT (VSA) TR & T4 2, 1578 T% & 2 376 3 |

21.  cos! (lj —tan! (—L) + cosec ! (- Z)WIIWSHHWI

22,

23.

65/S/1

(k)

@)

2

V3

2
AR y=(sin! x)? &, (1-x2) ﬂ—xﬂ Jra i |
dx2 dx

HYAT

af yx—x¥ & jx—y .

femmnefe fix)= 10% &, f(x) T F=ae feig 1 hIforT |
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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.

1 .
19.  Assertion (4) - cos™! (cos %j is equal to %

Reason (R) : The range of the principal value branch of the function
y= cos ! x is [0, =].
20.  Assertion (A) . If R and S are two events such that P(R | S)=1 and P(S) >0,
then S c R.
Reason (R) : If two events A and B are such that P(A N B) = P(B), then
A CB.

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

. 1 1
21.  Find the value of cos™! (—j —tan! (— —) + cosec ! (= 2).

2 NE)
d’y 4
22. (@) If y=(sin"! x)*, then find (1 —x2) S 2
dX2 dx
OR

d
(b)  If y*=x, then find &y.

log x

23.  Given that f(x)= , find the point of local maximum of f(x).

65/S/1 Page 11 of 23 P.T.O.




24, (F) I hINIC :
J‘X3—1 d
X
X3—X
JraT
@) I HT

0
j|x+2| dx
-4

5 2
25. ‘(@Taﬁs;(:”s =fam?=§=§%aﬁaw@wmaﬁﬁm

Qus T

39 GUS H 7TY-I90Y (SA) TFR % 94 8, 1978 e & 3 3% 3 |

26. (&) zrﬁ:A[_4 O}=E7 10}%,613413&3’A3|W?ﬁﬁ?|

1 -2 0 -16
Al st Al
BPE

—4

@ famifFAmaRIFmatammmeama’=| 0 -1

2 2
agigefr A=A
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25.  Find the angle between the lines

|
~

|
(9}
[S—

SECTION C

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

26. (a) Find a matrix A such that

4 0 17 10
A—1 21 o —16]

Also, find A™L,

OR

(b) Given a square matrix A of order 3 such that A=

show that A3 = A_l.

65/S/1 Page 13 of 23
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27.

28.

29.

30.

31.

65/S/1

(=p) Ifg xsin(a+ty)—siny=0 g,

. 2
d sin” (a+Yy)
frgdifmfs =" """
dx sin a
AT

@) ARG y=(cosx)*+ cos_lx/; %,H\zj—yfﬂﬁﬁﬁml

(F) I :

J‘ dx
COS X 4 /cos 2xX

AT

(@) I HINT

J' 5x -3
dx
4/1+4x_2x2

T THIEFT y dx — x dy + (x log x) dx =0 Tl ST T J IS |

afafe 2, b A O U e o i et A Frefi e €, A awi
-

- > D
=b

> >
axb c xa .

XCc = X

Ig 1 2 for w frmea & 20% wEn i sulafa 90% @ st1faes @ 31T 80% I
FAfathd € | e a9 o giony 2sid @ fo6 80% st St sufkafd 909% & s1fter @
qAT 20% AT BT 4 aTiies whem o A I uTw fomam | 9 o 37 H, forame™ &

BE H Y ATgosdl Teh B AT AT 44T I8 U1 71T foh 36 A’ Ue I fobarm @ | =/
STRIRAT 8 foh =1 7T BT AR € 2
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27.  (a) If xsin(a+y)—siny=0,

dy sin2 (a+y)
prove that —=———
dx sina

OR

d _
(b) Find &y, if y=(cosx)*+ cos 1\/;.

28. (a) Find :

J' dx
COS X 4 /cos 2xX

OR

(b) Find :
J‘ 5x -3
dx
J1+4x 2%

29.  Find the general solution of the differential equation

ydx —x dy + (x log x) dx =0.

- - . .
30. Ifthe vectors a°, b and ¢ represent the three sides of a triangle, then show
%
c

_)
a

- > -
that ?beb c 5).

X X

31. It is known that 20% of the students in a school have above 90% attendance and
80% of the students are irregular. Past year results show that 80% of students who
have above 90% attendance and 20% of irregular students get ‘A’ grade in their
annual examination. At the end of a year, a student is chosen at random from the
school and is found to have an ‘A’ grade. What is the probability that the student

is irregular ?

65/S/1 Page 15 of 23 P.T.O.
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3 GUS H 3 -39 (LA) PR F I4 8 FSH Teda & 5 3FH 8 |

32. W= AT ff @ wvi awafas d@ermsl & @ee (R) H URwivd e
S = {(a, b) : a < b3} T, HHIHA AT HHTHF 2 |

33. (%)
@)
4. (F)
@)

THTHEH 3 ST &, T y = 14— x>, X@IST x = —+/2 3 x = /3 qo
x-3787 § T &1 T &%t 1 IS |

YT

FHTHE o TANT, o y = x2, W3t y = 1 9Ty = 3 3 y-31e7 § foR &1 ot
&R T ShIT9IT |

. x-8 +9 ~10 ~15 - _5
@3t X3 _ Y7z qor > =Y 29:Z5 EXCIEED

-16 7 3 8 -
A L T I |
arat
@it ¢ =Ai—f+6§ 2@ - k)@

v o=-3] 43k +u (i 2] - k) F ufreer fig I Aifve | o T
321 {1 <1 WA FHISHLOT ST ShifoTy ST & 178 Tareit o Tidweed foig o o
& AT ITYH a1 T3 o e < |

35. f=falaa Raes wome auen s s i grn g hifse
Ul

x+ 2y > 240
3x +4y <620
2x +y =180

X, y=0

% ST Z = 6x + Ty T =IATH R HIST |

65/S/1
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SECTION D

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

32.  Check whether the relation S in the set of all real numbers (R) defined by
S = {(a, b) : a< b3} isreflexive, symmetric or transitive.
33. (3 Using integration, find the area of the region bounded by the curve
y= \/E, the lines x = —~/2 and x = \/5 and the x-axis.
OR

(b)  Using integration, evaluate the area of the region bounded by the curve

y= xz, the lines y = 1 and y = 3 and the y-axis.

x-8 y+9 z-10
-16 7

34. (a) Find the shortest distance between the lines and

OR

(b)  Find the point of intersection of the lines
> A A A A
r =i-j+6k +A(31i-k),and
- A A A A A
r ==3j] +3k +u(1 +2j — k).
Also, find the vector equation of the line passing through the point of

intersection of the given lines and perpendicular to both the lines.

35.  Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
X+ 2y =240
3x +4y <620
2x +y>180
X,y =0.

65/S/1 Page 17 of 23 P.T.O.
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3G GUE H 3 U] 37893 STMRA IY &, o978 Gk & 4 3F 8 |

ThIT AT - 1

36. 60 HieT hl g W feord Tep TToa & Wk 4 ohl SR g 7S |

30°

X

ST —>

STer T BT AR 30° 8, ¥ oY S ot feerfar wefeRr y = 60 - 4.9 2GR T &, Siat
y X T ST 3BT T & T T S i & 7 ¢ Yot H e 2 |
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SECTIONE

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

Case Study - 1

36. A sandbag is dropped from a balloon at a height of 60 metres.

Sun rays

30°
P - Q —

Shadow path —

When the angle of elevation of the sun is 30°, the position of the sandbag is given
by the equation y = 60 — 4.9 tz, where y is the height of the sandbag above the

ground and t is the time in seconds.

65/S/1 Page 19 of 23 P.T.O.
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SUh YT o TR W, e feriad wii o 3ot diferg :

(i)

(i1)
(iii)

(iii)

x qT y H Hefer Jq HITS, STl x, P 0o T o b foig Q @ gl 2 o y 4@
F TN H I T IR A SR L |

ford T o oITG X sht ST 90 & 35 Hiex ohY et TR a2

() ST 4 ol A 35 Hie Y s R, 36 G I 1 SR kT T /I &Y
ERIEIRIERNCREC IR IS 1Y

HAAAT
(@) 2 B ket ST o o1E Id sl SR 3hl T8 o He shi 1 JTd ShITST |

ThIT AT — 2

37. W fashar st fafsa efdes st o srcren vt 3@ forsht 9t sHter firerar 2, St o serar
2 | 98 Uk o o foae g it fosht sear €, St TTRerdrstt & ary e & T

NIRCIR: KRR
X: 0 1 2 3 4 5
PX): | 042 3k 0.3 0.05 2k 0.03

SR A F AT Y (TH), SHIPR IT & :

65/5/1

Y =800X + 50
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A
On the basis of the above information, answer the following questions :

(1) Find the relation between x and y, where x is the distance of the shadow at

P from the point Q and y is the height of the sandbag above the ground.

(i1)  After how much time will the sandbag be 35 metres above the ground ?
(i11)) (a) Find the rate at which the shadow of the sandbag is travelling along
the ground when the sandbag is at a height of 35 metres.

OR

(i) (b) How fast is the height of the sandbag decreasing when 2 seconds

have elapsed ?
Case Study - 2

37. A salesman receives a commission for each sale he makes together with a fixed

daily income. The number of sales he makes in a day along with their probabilities

are given in the table below :

X: 0 1 2 3 4 5

P(X) : 042 3k 0.3 0.05 2k 0.03

=
S ——
£
=

His daily income Y (in ¥) is given by :

Y =800X + 50

65/S/1 Page 21 of 23 P.T.O.
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ST T o STUR W, FHHfARead Tt o I A
(i) kT O Fra hifT |
(i) P(X=3)H I J1d AT |
(iii) () Toshar T TURAT BTHTTSe AT T TTUMT AT, 98 A U Foh a8 |WTR
uta T Fm ar g |

YT

(it) (@) forsrar it sTuferd wTHTfEsk ST AT UM SIS, I8 A 3T 6 o8 were
T Fhad i feT m TR |

ThITT 3T — 3

38. U ATEIHR U AT THEL % fTq i 1 T wite faehfd & @1 ¢ | STel 369
FEsh! fomTatl o oI H BT 7T, A 36 el foh Afe wie sht TieTg 25 m BT &1 STy qo
IETS 25 m TGT &Y ST, AT FHHT &% 625 m?2 ¢ ST 2 | A TG 20 m FeT & AW
YT =SS 10 m TGT &1 ST, Y THeRT &l 200 m2 ¥ ST ¢ |

X

SUh YT o TR W, Feferfad wii o 3ot difer :
(i) <1 TE G T SR o fTT x qeT y H {Rereh {iehor SHTST |
(i) 3R farfer g o o weite ot fomd 3 i |
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38.

65/S/1

On the basis of the above information, answer the following questions :
(1) Find the value of k.
(i)  Evaluate P(X >3).

(1) (a) Calculate the expected weekly income of the salesman assuming he

works five days per week.
OR

(i) (b) Calculate the expected weekly income of the salesman assuming he

works only for three days of the week.

Case Study — 3

An architect is developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that if the length is decreased by 25 m
and the breadth is increased by 25 m, then its area increases by 625 m2. If the
length is decreased by 20 m and the breadth is increased by 10 m, then its area
decreases by 200 m2.

X

On the basis of the above information, answer the following questions :

(1) Formulate the linear equations in x and y to represent the given

information.

(11)  Find the dimensions of the plot of land by matrix method.

Page 23 of 23




Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024
MATHEMATICS PAPER CODE - 65/S/1(Comp.)

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.

“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
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 News Paper/Website etc may invite action
under various rules of the Board and IPC.”

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. 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.

The Marking scheme carries only suggested value points for the answers

These are in the nature of 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.

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.

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

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.

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.

In Q1-020, if a candidate attempts the question more than once (without canceling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out
“with a note “Extra Question”.
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10

In 021-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.

11

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

12

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.

13

Every examiner has to 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.

14

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.)

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

15

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.

16

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

17

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

18

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.

19

The candidates are entitled to obtain 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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MARKING SCHEME - 65/S/1

Q.No. | EXPECTED ANSWER / VALUE POINTS | Marks
SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
1. 0o 1 -1
If A 1 2 I |, then the value of |A adj (A)| is :
0o 3 =2
(A) -1 (B) 1
(cy 2 (D) 3
Ans | (A) -1 1
. : 1 : . .
2. For two matrices A and B, given that A : —B, then inverse of (4A) 1s:
(A) 4B (B) B
(C) LB (D) L B
' 4 16
Ans 1
(D) —B 1
16
3. If X, Y and XY are matrices of order 2 x 3, m x n and 2 x 5 respectively, then
number of elements in matrix Y 1s :
(A) 6 (B) 10
(C) 15 (D) 35
Ans | (O) 15 1
The number of discontinuities of the function f given by
(x+2, if x<0
X - e
fix)y=+ e", it 0=x=1
2-x if x>1
15 :
(A) 0 (B) 1
(C) 2 (Dy 3
Ans | (C) 2 1
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 3 P.T.O.
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5. A1 ) \, 3 . : . d:'f- 1
Let v=1| — | and {(x)= x~. What is the value of — at x= — ?
X dx 2
| |
(A)  —— (B) -
64 32
(C) -—-32 (D) —64
Ans | (C) — 32 1
6. . f — . dy T
If v= log+/secv x, thenthe value of — at x= — 1s:
dx 16
|
(A) — (B =
, I I
(C) 7 (D) 1
Ans (A) 1 1
Y
7. . _ Yo
If x=3cosB and y = 5sin 8, then d_ 1s equal to :
X
3 3
(A) ——tan@ (B) — - cotB
5 3
(Cy - 2 tan 6 (D) - ; cot B
3 3
Ans 5
(B) ——cot0 1
3
8. For the function f{x) = x3, x=0isa point of :
(A) local maxima (B) local minima
(C)  non-differentiability (D) inflexion
Ans | (D) inflexion 1
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 4 P.T.O.
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9. The greatest mteger function defined by f{x) = [x], 1 < x < 3 is not differentiable
at x
(A) 0 (B) 1
. 3
() 2 (D) 5
Ans | (O)2 1
10. [f the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of
increase of 1ts circumference 1s :
(A) ;—;cm..-’s (BY = ocmis
(C) 4—; cm/s (D) 2mcm/s
Ans | (B) wem/s 1
m/4
11.
3 2 - :
J X~ cos” xdx isequal to:
T/4
(A) 0 (B) I
(€)1 (D) 2
Ans (A)0 1
12. Xx—3 :
J.—3 e™ dx is equal to :
(x—1)
4 X 4 X
- € — €
(A) — 3 +C (B) ——= +C
(x—=1) (x—=1)~
oX X
(C) +C (D) — 5 C
(x—1) (x—1)
Ans e*
D) ——+C 1
(x-1)
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 5
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13. The area (in sqg. units) of the region bounded by the curve v = x. x-axis, x =0 and
Xx=21s:
3 1
(A) E (B) E log 2
) 2 (D) 4
Ans | (C)2 1
14 The number of arbitrary constants in the general solution of the differential equation
& 0 i
— +vy IS
dx !
(A)y 0 (B) 1
(C)y 2 (D) 3
Ans | (B)1 1
15. _ _ projectionof aonb
What 1s the value of ——
projectionof bona
- — M, — A
forvectors a =21 —-3) —6k and b =21 -2) + k ?
3 7
(A) - (B) —
! 3
, 4 4
() - (D) -
3 7
Ans B 7 ;
3
L _ . o x-1 2-y 3z
16. The direction ratios of the line 3 I —- are:
(A)  3,1,2 (B)y 4,3.2
(C) 9,-3.2 (D) 9,3.2
Ans | (C) 9,-3,2 1
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 6
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MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 7

17. The Cartesian equation E‘JI the line p’mmﬂ through the point (1. —3. 2) and
N
parallel to the line r =2 i- k +h(i+] + j1(}15
X1 wyv+3 z-2 x+1 v-3 z42
(A) (B)
2 0 —1 1 1 2
) x+1 v—-3 z+2 x-1 v+3 2 -z
(C) (D)
2 0 —1 1 1 -2
Ans (D) x—1 _ y+3 _ 2-z
1 1 -2
L — — — —> — —> — —>
18. I a and b are two vectors such that a . b = 0¢ a.b | a xb |, then
— .
the angle between a and b 1is:
T s
(A — (B) —
4 3
, 2m in
(C) - (D) —
3 4
Ans T
(A) —
4
(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)
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 mef the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) 1s false, but Reason (R) is true.
19. _ 137 | . T
Assertion (A) :  cos 1 [ . ] is equal to E
Reason (R) : The range of the principal value branch of the function
y = cos 1 x is [0, 7].
Ans | (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation 1
of the Assertion (A).
P.T.O.
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20. Assertion (4) : If R and S are two events such that P(R|S)=1 and P(S) > 0,
then S — R.
Reason (R) : [f two events A and B are such that P(A N B) = P(B), then
A cCB.
Ans | (C) Assertion (A) is true, but Reason (R) is false. 1
SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
21. | , 1 o
Find the value of cos™! 5 l —tan~! | ——— | + cosec”! (- 2).
<) . V3,
Ans
cos™ (1) —tan™ (— i) +cosec™ (-2)
2 V3
T MW 1
6 6 A
1
_= %
3
-
22. -
. . 2 ; dy dy
(a) [f yv=(sin 1 x)° . then find (1 —KE}I 5 —X—
dx dx
OR
(b)y  If y*=x¥, then find —.
dx
Ans o1 2
(@ dy_z2sin x (1_X2)(d_yj =4y 1
dx J1-x2 dx
Differentiating with respect to ‘x’, we get
dydy , (dy) _,dy
1-x*)2—=—2-2x| = | =42
( ) dx dx? dx dx %
dy  dy 1
2 —
:>(1—X )W_X&_Z A
Or
8 P.T.O.
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(b) y*=x’ = xlogy =ylogx
Differentiating with respect to ‘x’,

Given that fi{x) , find the point of local maximum of f(x).
X

x dy y dy
——+logy ==+—-—=logx
y dx 9y X dx g 1
:>d_y_x y—xlogy
dx X Xx—Yylogx
%
’3. log x

Ans '(x)= 1_I29X, ~f'(x)=0=>logx=1=x=e

2

0
} =2+2=4
2
-2

1
X
f"(x)=%:f"(e)=—é<o i.e. x=e¢ is a point of local maximum. 1
24. (a) Find :
J' X —1 d
3 X
X~ —X
OR
(b) Ewvaluate :
0
J‘ |.'~; + 3| dx
—4
Ans x3—1 1 1
= - 1
(a) IXS_de I(1+x x+1)dx
=X +log|x|—log|x+1|+c L
Or
0 -2 0
(b) I|x+2|dx=j—(x+2)dx+_[(x+2)dx 1
-4 -4 -2
1

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24
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25. Find the angle between the lines
5-x y+2 gz x vV oz
— — —and — = — = —.
—7 —35 1 I 2 3
Ans | The direction ratios of the two lines are: 7,—5,1and 1,2, 3respectively. y
.. The angle between the two lines is given by: 2
7(1)-5(2)+1(3 1
e o _10)-5(2)+1(3)
VA9+25+1\1+4+9
=0=cos" 0= g 72
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26. (a) Find a matrix A such that
4 0 17 10
A :
-1 -2 0 —16
Also, find A 1.
OR
3 -4 4
(b) Given a square matrix A of order 3 such that A? 0 -1 0
-2 2 -3
show that A% = A1,
Ans @ A=Y 104 o7 y
a =
0 -16/|-1 -2 2
_1]17 10 ||-2 0 1
~ 80 -16][1 4
3 -5
|2 8 %
8 5
Also, A = 1 1
341-2 3

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 10
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b) A’=A" A =1

3 -4 47[3 =4 47100
A*=A’A2=|0 -1 0f 0 -1 ol=|0 1 o|=1
2 2 -3|l-2 2 -3| |00 1

27. (a) If xsin(a+y)—siny=10,

-

dy sin (a+y)

prove that — =

u=(cosx)" = logu = xlogcosx
= 3—?( =(cosx)” [logcosx - x tanx]

dv 1

v=costx=>—=————u
dx  2Jx1-x

- _ (cosx) [logcosx—xtanx]-
..dx_(cosx) [logcosx—xtanx] 2 x1—X

dx sina
OR
- Coody . 1
(b) Find —, if v = (cos x)* + cos \X:
dx
Ans @ (__siny dx _sin(a+y)cosy—sinycos(a+y) 2
Csin(aty) Cdy sin® (a+y)
_dx__ sina dy_sin’(a+y) 1
dy_sinz(a+y)"'dx_ sina
Or
(b)Lety=u+v:>d—y=d_”+d_V
dx dx dx

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 11
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28. (a) Find :

J‘ dx
COS X ., Jcos 2x

OR

(b) Find :

J' Sx-3
\/|—|—4:1—2

dx
>

p:_l, Q=logx
X

1
L=l e g L
X

Ans (a)j dx I
COSX+/C0S2X  ° cos x\/cos X —sin®x %
.[ sec” X 1
JV1-tan® x
:Iﬁdt’“s“‘g tanx =t,sec’ x-dx = dt %
1-t
1
=sin~t+c=sin"* (tanx)+c
Or
—4x+4 1
(b) dx ++/2 dx 11
‘[\/1+4x 2x? j\/1+4x—2x2 ‘[ 3Y , A
1
=—g\/1+4x—2x2+«/§sin‘1(\/%(x—l)]+c %
29. Find the general solution of the differential equation
ydx —xdy+ (x log x) dx = 0.
A
e The given differential equation can be written as, d—y—ly = log X y
dx X 2

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 12
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The solution of the differential equation is:
1 1 1
y-—=_[|ogx-—dx
X X 1
2
log x 1 2 /
:>X=M+c, ory=>x-(logx)" +cx 2
X 2 2
. —- —> . . .
30. If the vectors a , b and c¢ represent the three sides of a triangle, then show
- T = = =
that a xb b xc c Xa
Ans d+b+¢=0 1
:>ax(a+b+c)=0 A
= dxa+axb+dxc=0
= dxb=-axC, ..dxb=Cx3a 1
Similarly, bx¢=Cx3d, ..dxb=bxt=¢xa %
31. [t is known that 20% of the students in a school have above 90% attendance and
80% of the students are irregular. Past year results show that 80% of students who
have above 90% attendance and 20% of irregular students get *‘A’ grade in their
annual examination. At the end of a year, a student is chosen at random from the
school and 1s found to have an *A” grade. What is the probability that the student
is irregular ?
Ans | Let B : Student getting ‘A’ grade
E1: Student having above 90% attendance %
E:: Student being irregular
20 80 80 20
P(E,)=—;P(E,)=— P(B|E,)=—;P(B|E,)=— 1}
(1)100(2)1oo(|1)100(|2)1oo %
P(E,)P(B|E
P(E2|B)= ( 2) ( | 2)
P(E,)P(BIE,)+P(E,)P(BIE,)
. 08x02 1
0.2x0.8+0.8x0.2 2 Y+
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 13 P.T.O.
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SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying 5 marks each)

32.

Check whether the relation S in the set of all real numbers (R) defined by

S=14a,b):a= b3 +1s reflexive, symmetric or transitive.

Ans

1 (1Y
Reflexive: Let > /{ (5] , .. S is not reflexive.

Symmetric: 1< 2° = (1, 2) eSbhut 2£1° = (2, 1) £S. -~ Sis not symmetric.

Transitive: 10<6° = (10,6)eS & 6<2°=(6,2) e Sbut 10£2° =(10,2) £S

.. S is not Transitive.

33.

(a) Using integration, find the area of the region bounded by the curve

2 . . f2 -
y 1,4 X~ , the lines x = —~+/2 and x = +/3 and the x-axis.

OR

(b) Using integration, evaluate the area of the region bounded by the curve

y x2, the lines y = | and y = 3 and the y-axis.

Ans

Correct Graph

Area of the region bounded by the curve

N
= I J4—x2dx
2

2

Ng
= {2\/4—% + 23in‘1§

&

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 14
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Correct Graph 1
\\ SI\Y"“ /
v :\\;"2 ) ly=s3 Area of the region bounded by the curve
\ = 3
I%ﬂl:1 =J‘\/)—/dy 2
X X 1
6 -5 4 -3 2 10 1 2 3 4 5 y 3
2y7? 2
_[ : ] _5(3\/5—1) 2
1
_ ) _ X -8 y+9 z-10
34. (a) Find the shortest distance between the lines : 6 7 and
x-15 y-29 z-5
3 8 ~5
OR
(b) Find the point of intersection of the lines
P S RN A R S
r i —j] t6k +A(31 —k). and
— * Fal a * Fal
ro=—3)] +3k +u(i +2j - k).
Also, find the vector equation of the line passing through the point of
intersection of the given lines and perpendicular to both the lines.
Ans | (2) F=(8i—9j+1of<)+x(3?—16j+712) }
F=(15?+29j+5|2)+u(3?+8j—5l‘<)
We have, 3, =8i—9j+10k, b, =3i—16j+7k, &, =15i+29j+5k, b, =3i+8j—5k 2
i ] k
d,-8 =71+38j-5k, b,xb, =3 —16 7|=24i+36]+72k 411
3 8 -5
b,xDb,)-(3,-3
Shortest Distance = ( - f) (f 1) =%=14 1
b, xb,| ‘ 7
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 15 P.T.O.
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Or
If the given lines intersect then,
i—j+612+x(3?—|2)=—3]+3R+u(?+2j—12) |
Solving the equations, 1+3A =p,—1=2u—-3,weget A=0,u=1 2
which do not satisfy the equation ,6—-A=3—p. 1
.. The lines do not intersect, hence no point of intersection 1
35. Solve the following linear programming problem graphically

Minimise Z = 6x + Ty
subject to constrainis
X+ 2y =240

3x +4y <620

2x +y =180
X, y=0.
Ans
"1 s Correct Graph | 3 %
i C(140,50)
X X
60 -40 0 0 0 40 0 80 \ 100 120 140 180 180 00 0 ZNGG
Corner Points | Value of Z=6x+7y
A(20,140) Z=1100
B(40,100) Z =940 '
C(140,50) Z=1190
Min(Z) =940 at x=40,y =100 | /5
MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 16
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SECTION-E
(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment
questions carrying 4 marks each)
36 A sandbag is dropped from a balloon at a height of 60 metres.
o /
Sun rays
_7 R
60 m
¥
L]
p 30 0
X
Shadow path —»
When the angle of elevation of the sun is 307, the position of the sandbag is given
by the equation y = 60 — 4.9 t?, where v 1s the height of the sandbag above the
ground and t is the time in seconds.
On the basis of the above information, answer the following questions :
(1) Find the relation between x and v, where x is the distance of the shadow at
P from the point Q) and vy is the height of the sandbag above the ground.
(11) After how much time will the sandbag be 35 metres above the ground ?
(1i1)  (a) Find the rate at which the shadow of the sandbag is travelling along
the ground when the sandbag is at a height of 35 metres.
OR
(iii)  (b) How fast is the height of the sandbag decreasing when 2 seconds
have elapsed ?
Ans X
() L =tan30° =y == or x=+/3y .
X 3
s . 510
(ii) Using y=35m = 60—-4.9t? =35 = 49t? =25 => t = - seconds. 1
dx
(iii) (a) X =~/3y = X =603 -4.93t> = — =-4.93 (2t):| o5 =—7+/30 m/s 2
dt J_svio =
7
MS_XII_Mathematics_041_65/S/1_Comp_2023-24 17 P.T.O.
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Or

(iii) (b) Z—i’ —-0.8t=-9.8x2=-19.6 m/s

Height of the sandbag is decreasing at the rate of 19.6 m/s

37.

A salesman receives a commission for each sale he makes together with a fixed

daily income. The number of sales he makes in a day along with their probabilities

are given in the table below :

D, & 0 |

P(X): | 042 3k

0.3

His daily income Y (in %) 1s given by :

Y = 800X + 50

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24
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On the basis of the above information, answer the following questions :
(1) Find the value of' k.
(11) Evaluate P(X = 3).

(1) (a) Calculate the expected weekly income of the salesman assuming he
works five days per week.
OR

(111)  (b) Calculate the expected weekly income of the salesman assuming he

works only for three days of the week.

A

™ | G) 042+ 3k +0.3+0.05+ 2k +0.03=1=>5k=02 = k=2—15=o.04 1
(i) P(X=3)=0.05+2k +0.03=2k +0.08=0.08+0.08=0.16 1

(iii) (a) Expected sales per day = ZX . P(X)
=3k+0.6+0.15+8k+0.15=11k +0.9=1.34 1
Expected Daily income = Y = 800(1.34) +50= Y1122 %
Expectedly sales income for five days per week = 5610 %2

Or

(iii) (b) Expected sales per day = Z X-P (X)
=3k+0.6+0.15+8k+0.15=11k +0.9=1.34 1
Expected Daily income = Y = 800(1.34) +50= %1122 A
Expectedly sales income for three days of the week =3 3366 %

MS_XIl_Mathematics_041_65/S/1_Comp_2023-24 19
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38. An architect 1s developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that 1f the length 1s decreased by 25 m
and the breadth is increased by 25 m. then its area increases by 625 mZ. If the
length is decreased by 20 m and the breadth is increased by 10 m, then its area
decreases by 200 m2.
y
X
On the basis of the above information, answer the following questions :
(1) Formulate the linear equations in x and v to represent the given
information.
(11)  Find the dimensions of the plot of land by matrix method.
Ans | () (x—25)(y +25)=xy +625=Xx—y =50 1
(x—20)(y+10)=xy —200=>x—2y =0 )
(ii) The system of linear equations can be written in matrix form as
1 -1fx 50 Y
= 2
1 2|y 0
-1
X 1 -1 50 -2 1|50 100
:> — _—— — 1
y 1 -2 0 -1 1)| 0 50
1
X=100m, y =50m %
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