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Please check that this question paper contains 38 questions.
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Please write down the serial number of the question in the answer-book before
attempting it.

‘v) s gemuy B Tgat & faro 15 Aeic &7 JAT f2ar a7 8 / neausrw/@mvr
gafg 4 10.15 &5 fasar srearm [ 10.15 &5 & 10.30 as?aama?s—cfwneausraﬁ'
ggst 31T 37 37afer 3 FIkreT 3 372 giRiesT Gr Hig 3a3 g7 ferdal | :
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(iti) @WUE & H Yo7 G&I1 1 & 18 % Fglasedd q91 Jo7 G&7 19 TF 20 H14HIT

T a% SEIRT Ueb-Ueh 31k & Yo & |

(iv) WIS @ H F97 &7 21 & 25 % 37fd TG-F70T (VSA) TR & F1-g1 371 & 37
&/

(v) @S T H J97 G&IT 26 T 31 TH TY-IT0T (SA) FHR & diA-adI7 37H & Jo7
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(vi) TUE T T J97 G&I1 32 T 35 % F5-350F (LA) IR 3 Gier-gier 7] & 97 & |

(vii) @UE F § o7 T&IT 36 T 38 YU 3FeIIT ITIRA WR-AR 3HH & J97
g/

(viil) I¥7-97 4 I [acY 78 137 737 8 | T, @vs @ & 2 Y¥1 4, @S T & 3yl
H, @Us g %2 ¥l § a9 @S & & 2 Y § IaRF [aheq &1 Jr@ae 1791 17
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(ix)  Popeiet BT IGINT FfAd & |

@usg <h

39 @UE 7 FglaHcdid o &, o7 Ied% T97 1 3% # & |

1 4 X
1. I A=|z 2 y|ThIuUdAIEE, A x+y+zHIAAG :
-3 -1 3
(a) 10 (b) 6
(0 8 d O
3 0 0
2. JARA.(adjA)=|0 3 0|7, |A|+ |adjA| T T T B :
0 0 3
(@) 12 ®d 9
(o 3 @ 27
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1) 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.

(iit) 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.

(viti) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.
(viit) There is no overall choice. However, an internal choice has been provided in

2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark each.
1 4 X
1. If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is:
(a) 10 (b)
(0 8 (d)
3 0 0
2. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 (b) 9
() 3 d) 27
65/3/1 ~~~~ Page 3 P.T.O.
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3.  AdY BQHI THE HIfe & fawn-wmfig smeyg € | AB wafia g, afe
(a) AB=0O (b) AB=-BA
(¢ AB=BA d BA=O

4. Xe[O,g} FfFaaA s mA+A =31 7, T& A=[COSX Sinx} 27

—sinxX cosX

(a) (b)

o a

T
3

0 O (d)

NS

5. O U BHIYS EH MY (x4, ¥p), (g, o) TAT (X3, y3) 8, 1 &TFA A 7 |

fedasnmad g ?
X; N 1 X1 Y 1
(a) Xg Yy 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xxg yg 1
2
X Y 1 A X; ¥y 1
(c) X3 ¥y ll=%5 (d) Xy yy 1| =AZ
Xg yg 1 Xg yg 1
6 _[ 2" %4x T R
@ 224cC b) 22log2+C
X+2 X
(c) 2__, C dd 2- z . C
log 2 log 2
65/3/1 ~~~~ Page 4
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3. A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=O (b) AB=-BA
(0 AB=BA (d BA=O

T

4. For what value of x e [O,

[\

CoS X sin X
A= ?
[— sin X cos x]
T
(a) 5‘
(e) 0

(b)

o la

(d)

NS

],isA+A’= V3 I, where

5. Let A be the area of a triangle having vertices (x;, y;), (X9, y9) and

(X3, y3)- Which of the following is correct ?

X; ¥ 1

(a) X9 Yy 1[=%A
Xxg yg3 1
X; ¥ 1

(c) Xg ¥y 1 =i%
Xg yg 1

6. I2X+2dx is equal to :

X2 | ¢

2X+2

(a)

(¢) +C

log 2
65/3/1

N N
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X ¥ 1
® [x, y, 1|=*2A

Xxg yg 1

2
X; Y 1
2

(d) Xg Yo 1| =A

Xxg yg 1
b) 22log2+C

X
d 2- 2 +C
log 2
Page 5 P.T.O.
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7. J‘ZCOS—Z’,‘_ldx IO B
1+2sinx
(a) x—2cosx+C (b) x+2cosx+C
(e) —x—-2cosx+C (d) —x+2cosx+C

8.  3ITdchdd GHIHT d?X+‘17y=0 HT A B

(a) —+==C (b) logx—logy=C

(c) xy =C d x+y=C

2 3
9.  Ifashdl THIH jx—gsiny+(%) cos y =4y I HIfe qAT =T HT TOHHA
TR ?
(a) 3 by 2
(0 6 (@  uftarfya T8

10. Ifc Ueh TA x-3187 qUT y-37&T ST shl GFTcHeh feamati o % ERCAECE I |
3Tk g z-318] hl GTcH e & 99 ITAT i 2

s 37
(a) Z (b) Z
T
(C) E (d) 0
1. a2 @ b WA PR AW ERr a & b WINIIAR | & @ b
=l T HI0T 2 :
(a) g b) =
T
(c) Z (d) 0
65/3/1 ~~~~ Page 6
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e

7. '.‘20()8—2),(_1dx is equal to :
1+2sin x
(a) x—2cosx+C (b) x+2cosx+C
(e) —x—-2cosx+C (d) —x+2cosx+C

8. The solution of the differential equation % + d7y =0is:

(a) l+l=C (b) logx—logy=C
XYy
(c) xy =C d x+y=C

9. What is the product of the order and degree of the differential equation

2 3
%siny+(%) cosyz\/g ?
(a) 3 (b) 2
(c) 6 (d) not defined

10. If a vector makes an angle of g with the positive directions of both x-axis

and y-axis, then the angle which it makes with positive z-axis is :

T 3n
L b on
(a) 1 (b) 1
T
— d 0
(c) 2 (d)
- - — -
11. a and b are two non-zero vectors such that the projection of a on b
— -
is 0. The angle between a and b is:
@ 3 b
T
- d 0
(c) 1 (d)
65/3/1 ~~~~ Page 7 P.T.O.
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. —> —> .
AABCH, AB=1 +; +2k @ AC =31 — ] +4k ¥ 13fz BC=

12.
qeafarg D3, ot ARy AD W 3 -
() 41 +6k ® 21 -25 +2k
() /i\—3+12 (d) 21 +3k
13. XWGEW%’H%%‘Q%@T&%?:/i\+3'\+12+p(2/i\+3'\+212)?r$1
F=1+i +Q+qn} + A+ @k F T wwm 2%
(a) -4 (b) 4
(0 2 d -2
1 = 3 B
14. I P(ANB)= Tl P(A) = . g, o P(K) T B
1 1
1 2
o x2, x>0
15. ko1 98 O foreeh foe sl f(x)=1{" ° X =0 W AT 8, B :
kx, x<0
(a) 1 (b)y 2
(c) I3 ot arEafash g&a @ 0
_ cos X —sin x dy s .
16. =M Y = cos x +sin x g dx e
_sec2| T _ 2| _
(a) sec (4 x) (b) sec (4 xj
(¢) log |sec (g—x] (d —log|sec (g—x]
65/3/1 ~~~~ Page 8
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13.

14.

15.

16.

65/3/1

—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of

%
BC, then vector AD is equal to :
A A
41 +6k

A
1

(a)

A A
-j+k

(c)

(b)
(d)

A N N
2i —2j +2k

A A
21 +3k

The value of A for which the angle between the lines

- A A A A A A

r =1i+j+k+p2i+j+2k)and

- A A AT,

r =1+qgi +1+qM)j +A+qk 1s§1s:
(a) -4 (b) 4
() 2 d -2

IfP(ANB) = % and P(A) = %, then P(%) is equal to :

(a)

[ N

(c)

The value of k for which function f (x)={X » X

x=01s:
(a) 1
(c)

any real number

dy

dx

_cosX—sinx

Ify , then is :

cos X +sin X

(a) —sec? (% — x)

T
seC| ——X
(4 J

N N

(c) log

Get More Learning Materials Here : &

1
(b) 3
2
(d) 3
2
kx, x
(b) 2
d o0

(b)

(d)

Page 9
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17. Rgs NU™H GHEN, z = 15x + 30y T AThaHIRT 7 sFaen & 3Taid

EA IS
3x+y<12, x+2y<10, x>0, y=0
% Tehd< & §A & ?

(a) 1 (b) 2
c 3 d I
18. T IRash NUTH W 1 GOTd & i< @ | guiin T R

y

3

2

1 /]
x'€ 0 2 é 3 pI >X

l, 1 RN h%’*sz

y 3P
= 4 @ -8 ety 9vva § 2

(a) x+2y24, x+y<3,x20,y>0
(b)) x+2y<4, x+y<3,x20,y2>0
(c) X+2y>4, x+y=>23, x>0, y>0
d x+2y24, x+y=>3, x<0, y<0

J97 G&IT 19 3K 20 34FH9T T T SERT J97 & 3K Y9b I3 &7 1 3%
& | 3 #7137 7Y & o T @ ST (A) T G F 7% (R) GRT 37 17 o7
& | §7 I & T&1 I 714 157 7T FISl (a), (b), (¢) 3R (d) § & GTH Frg |

(a) SAMHAT (A) 3R @b (R) ST T8 8 IR b (R), AR (A) T T&l
ST HLdT 2 |

(b)  3MHHA (A) 3R Th (R) GHI Hal 7, Tg @%b (R), JANHRAT (A) 1 Fal
TEIT 7gT il 8 |

(¢) 3 (A) & 2 991 T (R) Teid & |
(@ iU (A) T § 99T 9 (R) T 7 |
65/3/1 ~~~~ Page 10
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17. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(c) 3 (d) infinite

18. The feasible region of a linear programming problem is shown in the
figure below :

y
3
2
x'€ S 2 >X
0 3
l 1 2 D 4y 20
y' B 2

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y2>0
(b) x+2y<4, x+y<3,x20,y20
(c) X+2y>4, x+y=>23, x>0, y>0
d x+2y24, x+y=>3, x<0, y<0

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other

labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 and Reason (R) is false.

(d)  Assertion (A) is false and Reason (R) is true.

65/3/1 ~~~~ Page 11 P.T.O.
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19. 3 I7(A): [sin~lx + 2 cos~! x| &1 IRET [0, 7] B |

@ (R) : sin— xﬁg@rmﬁwwqﬁm[—g 5}%l

20. S7YFEYT(A): TGl (4,7, 8) AA (2, 3, 4) H B IH et @, forga
(—=1,-2,1) q9T (1, 2, 5) & Bept S Tl @7 & AT 2 |

. > - — - - —> . s
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM 7
%
I by . by =08 |
G LERC

37 GUe T 37T Y- (VSA) JHR & T97 8, 78 I35 &2 37% 8 |

- — -

21, AR ¢ =31 -2 +6k T, A (r x).(r x k)—12 % 7 71 HT |
24
Z+

22. aﬁ%@wﬁx 5 Y+52 B5 am§=%:%éﬁﬁ%ramwg%,?ﬁa

amﬁé:aﬁaaﬂwaaﬁﬁﬁnl

23. ?TFCZf(x):a(tanx—cotx),Gl%T(a>O) %, ?ﬁaﬁﬁﬁnﬁﬁmﬁmﬁ f(x)
Teh IEAM 31T GHAN Held 3 |

24. (%) 3 sin_l(%) +2 cos_l(g} +cos~! (0) T A T T |

AT
(@) fx) = sin~1 X, X€ [—% %} F1 ARG TIGT | 39 B f(x) H
gier ot fafem |
65/3/1 ~~~~ Page 12
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19. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].
Reason (R):  Principal value branch of sin~!x has range [— g, g} .

20. Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
to a line through the points (- 1, — 2, 1) and (1, 2, 5).

- - — - - —>
Reason (R): Lines r = aj +Ab; and r = ag + ubgy are parallel if
-
by . by =0.
SECTION B

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

- A A A —> A d A
21. Ifr =3i —-2j +6k, findthevalueof (r xj).(r xk)-12.

24
X—5_y+2_z+?
o -5 B

22. If the angle between the lines

find the relation between o and f.

23. Iff(x) = a(tan x — cot x), where a > 0, then find whether f(x) is increasing

or decreasing function in its domain.

24. (a) Evaluate: 3 sin_l(i) +2 cos_l(gJ +cos1(0)

J2
OR
(b) Draw the graph of f(x) = sin"l x, x [— i, i} . Also, write range
V2' V2
of f(x).
65/3/1 ~~~~ Page 13 P.T.O.
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=
1
25. (%) ufR y:xié,an:m%maﬁml
AYAT

(@) 3R x=asin2t, y=alcos2t+logtant)g, % FTd SHIfT |

@ug T
57 GUE § TY-3F70F (SA) TR & F97 &, 1970 4% & 3 3% & |

26. (&) WW%(Xy2)=2y(1+X2)W&IIW€EWWI

arorat
y
(@) 3Tahal THIH xex—y+x%=0 %l gA HINT |

27. WM 1 hIWT :

3
_VA-X 4
VX +44-x

1

28. T I hifSQ :

dx

e
J‘ 1
1 \/4x2 —(xlog x)2

29. (%) @ HIC:
J'cosxdx

sin 3x

sTera
(@) [ HET :

I x2 log (x? + 1) dx

65/3/1 ~~~~ Page 14
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1

25. (a) If y=x%,then find % atx = 1.
X

OR
dy

(b) If x=asin 2t, y = a(cos 2t + log tan t), then find o
X

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.
26. (a) Find the general solution of the differential equation :

i(Xyz) =2y( 1+x9
dx

OR
(b)  Solve the following differential equation :
y
xeX —y+x dy =0
dx
27. Evaluate :
3
_ V4-x
\/§ ++4-X

1

28. Evaluate:

e

J‘ 1

1 \/4x2 —(xlog x)2
29. (a) Find:

J'cosxdIX

sin 3x

OR
(b) Find:

J x2 log (x? + 1 dx

65/3/1 ~~~~ Page 15 P.T.O.
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e

30. oTcrEd fafy g,
Edi
x +y <200,
x > 20,
y 2> 4x,
y=>0

% AT 3L B z = 500x + 400y T =T HH 1T HITT |

31. (%) Ul % Th JW i Th 1Y IJTAT T | Al GHT =T T TS T&ATAT
e I = X grin fefua feam T 8, @ X o1 WiRekdr sed I
HITT |
arorat
(@ @ faoni @ @ w fiFd faem @ TR w1 B TF
P (fad) : P (W) = 1: 38, Jafh guu e = (3Hfmd) fHesh

7 | T THeRT A1g=sdl AT ST @ q1 3BT 1l & | A 39 ook |
Tera s, a1 wilRiskar sma hifTe ok @8 :1fia foerpt 2 |

LG LERo]

39 GUS 4 -390 (LA) IHR & J97 &, 978 I35 & 5 3% 5 /

32. aufEw i oM £:R o R, SR ()= 222 g honfud 3, whA qen
HAreD1Eeh Gl 2 |

33. foar g % W1 y = mx (m > 0), Th x2 + y2 = 4 A x-374 g FoR) v aqais
ﬁéﬁﬂ%ﬂ%%swé% | THThH & YINT 8, m T I T4 hifT |

1 0 2
34. (%) I A=|0 2 1|3 dieusefrAad-6a2+7A+21=0.
2 0 3
Frera
(@)ﬂﬁA:E 27}%,aﬁA‘1amaﬁﬁqamsa%W@aﬁw

™ 3x + 5y = 11, 2x — Ty = — 3 &l & iU |
65/3/1 ~ e~~~ Page 16
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30. Determine graphically the minimum value of the following objective
function :
z = 500x + 400y
subject to constraints
x +y < 200,
x > 20,
y > 4x,
y > 0.

31. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.
OR
(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

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

hx—3

32. Show that a function f: R — R defined as f(x)= is both one-one

and onto.

33. The area of the region bounded by the line y = mx (m > 0), the curve

2

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

1 0 2
34. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.
2 0 3
OR
(b) If A:E 27}, then find A~ and use it to solve the following

system of equations :
3x + 5y =11, 2x - Ty =-3.
65/3/1 ~~~~ Page 17 P.T.O.
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35. (%) b * 98 WA T g @ @l X;1=y;b=Z;3 a

x=4_y-l_, qrom gfedd e @ | e @ YEnsi w ghese

5 2

forg o I =i |

HIAT

(@) TS FuIR Igyst ABCD fodes 3fi¥ A4, 7, 8), B2, 3, 4), C(= 1, -2, 1)
T D(1, 2, 5) &, %! |t Y1371 & THIHT AG HIN | 37: fog A ¥
CD W S 7T & < JIe o (Hexeh ot J1a hifg |

wus &
39 GUS H 3 YA 37e7 STERT J97 &, o777 Jedob & 4 7% 3 |

TERTOT LTI — 1
36. ARYSTHN U5, Th fH famatl areft sgweish &, S foh g1 STy R STURi
qAT 371G STIATHR Heodehi ¥ o0 2 | 390 24 foram qom 16 308 8 |

N 8 N\
o \
I /
f 3 /
30 IS 1 STRARAR Batshl ! foem & gern w7 aon = aret st (S

il ! T A1 7) R @ @ G H g | 7 A= 3T aTel Bashl
& w1 X ¥ fFefug fomem man 3R e gl X o1 wilRiehdT e 9t |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p

65/3/1 ~ e~~~ Page 18
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x—-1 y-b z-3
3 4

35. (a) Find the value of b so that the lines and

X;4 :YT_lzz are intersecting lines. Also, find the point of

intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

SECTION E

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

Case Study -1

36. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

_
I
| =
p

3 -~

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp%+p

65/3/1 ~~~~ Page 19 P.T.O.

Get More Learning Materials Here : & m &N www.studentbro.in



I9Yh T o YR W 7 Je41 o IR T

(i)  p o1 °HH @ HINT | 1

(i) P(X > 6) T hIT | 1

(iii) ($) P(X=3m)d HIT T&T m TH Thd TEAT 7 | 2
3HUAT

(i) (@) weg EX) 9 i | 2

ThIT AEFIT - 2

37. NS % U T Thd A o foIT b TgT (3F) @ieTT B | I8 3 AR MR
%1 BHT F1ET TAT $HRT A 250 m3 =MLY | ¥ 1 JeF T 5,000 T i
W B TAT $H Wi 1 T 3EhI TES o AR Sedl Sl 3l R I b
foTu @8 @€ T 40,000 h2 8, S8l h &% 6 el T 770 7 | Ik & SRR

T [T 99 SIoT GIET FGEIT & e

IWIH T o YR R e et & IR R

(i) % Wl @igd H1 PA @I (C), x % &I H 1A hiT | 1
(ii) %aﬁ@ﬁm 1
(iii) (%) x 1 98 A FG it eeh T == ¢ =Faq 7 | 2
AT
(i) (@) = HINe fh @d Be C(x), S 76 x & I8 T =476 &, 989 &
ZI'[:|_6°f,Tr|€$fx>O%| 9
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Based on the above information, answer the following questions :
(i)  Find the value of p. 1
(i) Find PX > 6).

(i11) (a) Find P(X = 3m), where m is a natural number. 2
OR
(iii) (b) Find the mean E(X). 2

Case Study - 2

37. In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is

the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(ii) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2
65/3/1 ~~~ Page 21 P.T.O.
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JehTUT LTI — 3
38. U diciieicd o RgTS! 9idd & Afd® oAl 8, a1 T8 Sic1 Ueh WA T 99 o]
7, S fr= afteor gra ved B h(t):—%t2+§t+1, &l h(t) sid I

Tl T t (Ghs H) W ST B, (£ 0).

———9m———

TG T < YR R FH 91 o I ST

(i) T h(t) Tk Tdd bad & ? ffuc dfvw | 2

(i) % UHY TG hIFNT T o1 shl SHdTS [eehdd &l | 2
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

LA

i ¢ } 3

£ v i, ol s

7 | | § i /
| #2.43m | 1 9

- 9m |

Based on the above information, answer the following questions :

(1)  Is h(t) a continuous function ? Justify. 2
(i1)) Find the time at which the height of the ball is maximum. 2
65/3/1 ~ e~~~ Page 23
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

MATHEMATICS PAPER CODE 65/3/1

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
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.”

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. 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.

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 answer is
correct, and no marks are awarded. This is 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 In Q1-0Q20, 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”.

10 In_ 021-038, if a student has attempted an _extra guestion, 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) must 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 (Details are given in Spot Guidelines). This is in
view of the reduced syllabus and number of questions in question paper.
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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.)

e 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 unassessed 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, 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
MATHEMATICS

SECTION A
Q. No. Expected Answers/Value Points ‘ Marks
Q1 1 1 X
If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is:
(a) 10 (b) 6
(c) 8 (d)
Ans (d)o 1
Q2 3 0 0
IfA.(adjA)=|0 3 0}, then the value of |A| + |adj A| is equal to :
0 0 3
(a) 12 (b) 9
(¢ 3 (@ 27
Ans ()12 1
Q3 A and B are skew-symmetric matrices of same order. AB is symmetric, if :
(a) AB=0O (b)) AB=-BA
(c) AB=BA (d BA=O
Ans (c)AB =BA 1
Q4 T . ,
For what value of x e |0, 5 | is A+ A’ =3 I, where
coOsx  sinx
A= ?
|:— sinX cos x]
T T
(a) — (b)  —
3 6
Lo
(e 0 @ =
2
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Ans T 1
b) =
(b) c
Q5 Let A be the area of a triangle having vertices (xy, ¥7), (X9, ¥9) and
(x3, y3). Which of the following is correct ?
S ST A 1 Xy, 1
(a) X9 Yy 1l|=%A (b) X9 Yy 1[=%2A
Xxg vy 1 Xg vyg 1
Xy 1 Xy 12
© |xg y, 1 =¢% @ |x, y, 1| =A?
Xg yg 1 Xg yg 1
Ans
X, ¥ 1
(b} Xg y2 1= 1
Xg yg 1
Q6
J.2X+2dx is equal to :
(a) 2%*2.iC b 2%*2lg2+C
x+2 X
© 2 .cC @ 22 _4C
log 2 log 2
Ans X+2
- 1
(c) +C
log 2
Q7 -
wdx is equal to :
1+2sinx
(a) x—-2cosx+C x+2cosx+C
() —x—2cosx+C (d —-x+2cosx+C
Ans (b) x+2cosx+C 1
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Q8

The solution of the differential equation % + dy =01is:

1 1
(a) —+==C (b) logx—logy=C
X ¥y
(c) xy=C (d) x+y=C
Ans (e) xy=C 1
Q9 What is the product of the order and degree of the differential equation
2 3
jx—gsmy+(%) cosy:ﬁ ?
(a) 3 b)) 2
(c) 6 (d) not defined
Ans (b) 2 1
Q10 T e :
If a vector makes an angle of 1 with the positive directions of both x-axis
and y-axis, then the angle which it makes with positive z-axis is :
T 3n
L b an
(a) 1 (b) 1
T
- d 0
(c) 5 (d)
Ans 7T 1
(e) =
2
a and b are two non-zero vectors such that the projection of a on b
is 0. The angle between : and T)) is:
(a) % (b) =
n
— d 0
(c) n (d)
Ans T 1
(a) =
2
Q12 —> A A A —> A A A . . .
InAABC, AB=1i +j +2k and AC =31 — j +4k. If Dis mid-point of
—)
BC, then vector AD is equal to :
A A A A A
(a) 41 +6k (b) 21 -2j +2k
A A A A A
(c) i—-j+k (@ 2i +3k
Ans 1

A A
(d) 21 +3k
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Q13 The value of J. for which the angle between the lines
— A A A A A A
r =1+ j+k+p2i +j +2k)and
—> A A n m
r =(1+qg)it +(1+qh)j +(1+qkis 3 is :
(a) -4 (b) 4
() 2 d -2
Ans (a) -4 1
Q14 IfP(ANB) = % and P(A) = %, then P&] is equal to :
1 1
= b =
(a) 5 (b) 3
1 2
c — d —
(e) 5 (d) 3
oo
Ans 1 1
(a) =
2
2
Q15 The value of k for which function f (x]={X » X20 4o differentiable at
kx, x<0
x=0is:
(a) 1 b 2
(c) any real number d o
Ans (d)0 ' | 1
Q16 e
Ifyzw,then ﬂ is :
€0S X +8in X dx
—sec2| X _ 2T _
(a) sec (4 XJ (b) sec (4 x]
(c) log | sec (g —xj (d) —log|sec (% - x]
Ans 1
(a) —sec? (%—x)
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Q17 The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y <10, x=0,y=0 is

(a) 1 b 2
(0 3 (d) infinite
Ans (d) infinite 1

The feasible region of a linear programming problem is shown in the

figure below :
y
Q18
Which of the following are the possible constraints ?
(a) X+2y24, x+y<3,x20, y=20
(b) x+2y<4, x+y<3,x20,y20
(c) X+2y>24, x+y=23,x20, y=20
(d) Xx+2y24, x+y=23, x<0, y<0
Ans () x+2y>4, x+y=3,x20, y=0 1

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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).
(¢)  Assertion (A) is true and Reason (R) is false.
(d)  Assertion (A) is false and Reason (R) is true.

Q19 Assertion (A) : Range of [sin_' X + 2 cos”! x] is [0, ).

Reason (R) : Principal value branch of sin™! x has range [—%, %] :

Ans (d)  Assertion (A) is false and Reason (R) is true. 1
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Q20 Assertion (A): A line through the points (4,7,8) and (2, 3,4)
is parallel to a line through the points (—1, -2, 1) and (1,2, 5).
. - = - - = - P aadiinsd
Reason (R): Lines r = a; + Ab; and r = a; + ub, are parallel if by - b, = 0.
Ans (¢)  Assertion (A) is true and Reason (R) is false. 1
SECTION B
Q21 N
If T =31 —2_? +6]§,ﬁndthevalueof(r X 3).(? X l;)—12.
Ans
N N N N N N
(P x]). (7 xk)-12=3k -6i).(-3] —2i)-12 1-
=12-12=0 Y
Q22 24
_ Z+—
If the angle between the lines X=5 A 2 = 5 and 2=Y-Z s E,
o -5 B 1 0 1 4
find the relation between o and p.
Ans
Cosz = M = i = & 1
4 JaZ+p2+25v2 T V2 JaZ+B2+2542
Squaring both sides, we get
Ya
ol + B2 + 20f = o2 + B2 + 25
_ 25 1
= op =2 /2
Q23 If fix) = a(tan x — cot x), where a > 0, then find whether f(x) is increasing
or decreasing function in its domain.
Ans
f'(x) = a(sec? x + cosec? X) 1
Asa>0 and sec? x , cosec? x are squares, f'(x) >0 Y
.. f(x) is an increasing function in its domain. Y
Q24(a)
Evaluate : 3 sin™! 1 +2cos™! ﬁ +cos™L (0)
J2 2
Ans
(a) Given expression = %" + 2?” + % 1%
_ 197 s
12 ’

Get More Learning Materials Here : & m @&\ www.studentbro.in



OR

Q24(b)

1 1
Draw the graph of f(x) = sin~! x, x € [——,—
Brap NoMNG]

of f(x).

} . Also, write range

Ans

(b)

Correct graph
Here, the points A, B, C and D are

(05).(0-2).(£.9). 5.0

Range = [— E,E]

44

respectively

Q25(a)

Ify = x~_ then find <. at x = I
}"—X-, en Iin dde— .

Ans

@y =xx

1
=logy = ;Iog X

dy _ xl (1 -1logx)
— — x —
y dx x2 x2 dx x2

d
= (Dx=1= 1

Yo

Yo

OR

Q25(b)

d
If x = asin2t,y = a(cos 2t + log tan t), then find d—y

X

AnNs

(b) % = 2a cos 2t

cos? 2t
sin 2t

d . 2
& Za(— sin 2t + — t) =2a
dt 2tant

d—y-cot 2t

dx_

Yo

Yo
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SECTIONC

Q26(a)

Find the general solution of the differential equation :

%(xyz) =2y (1 +x?)

Ans

(a) Given differential equation is
2xy2—i' +y2 = 2y(1 +x2)

d 1
=2+ L=ty
dx 2x x

1
Integrating factor = e/2%* = elog V% = \/x

Solution is given by y+/x = f( + xz)dx

:>y\/§:2\/§+2:—§+c,ory:2+¥+

2l

Y2

Yo

OR

Q26(b)

Solve the following differential equation :

¥ dy
xXex —}—i—xE—U

Ans

Yy
(b) Given differential equation is Z—z = % —ex

dy dv
= — =V + X—
Lety =vX = VX
. . dv _ \V;
The given equation becomes v + X—=V-e

R d
= Vdv=7x

Integrating both sides, we get
eV=loglx|+C

Y
—e x=log|x|+C

Y2

Yo

Yo

Yo

Q27

Evaluate:

3 fd—x
[ =N
WXy 4—x

Ans

Letl= [> 22X gx

1 Vx+Vd—x

3 JV4—(4—x)
=] X
1 V4-—x+./4-(4-x)

2| = f3\/ﬂ+\/_

L X —fldx

Yo

Yo
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Q28 Evaluate :
¢ 1
J| ———=dx
M.‘n‘lxz—[x log x)*
Ans )
— e—
Letl= fl 4x2 _ (x log x)2
_re 1 _ 1 _
—flmdx [Letlogx—t:>;dx—dt] 1
— 1 dt
0 Ja_¢2 1
1
=sin ! or
o ° 1
Q29(a) | Find:
f n:-ﬁ.*. X dx
sin 3x
Ans COoSs X
@ = s
Letsin x =t = cos x dx = dt Ya
dt
- f3t—4t3 2
= 1 1/2
Jag"
3 6 &
Let—2—4:Z :>——3dt = dz
t t
_ 1 (dz
1=-35)7
1
=—-log lz|+C s
:—%Iog |3 cosec?x —4|+C s
_ OR
Q29(b) | Find:
fxz lt;'-g(:*«:2 + l)dx
Ans
(b)Let I = j X2 log (x2 + 1)dx
_ ) ﬁ_ 2x %3
=log (x~ +1) .= fx2+1.3dx 1
= Zlog (x2+ 1) - Ef =
3 37 x2+1 Y
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:?log(x2+1)_§f(x2—1+ ! )dx 1

xZ2+ 1
x3 2 2 x3 1
=og (2 + 1)~ == —x + tan! x|+ C 1
3 31L3
Q30 Determine graphically the minimum value of the following objective
function :

z = 500x + 400y
subject to constraints

X +y <200,
x = 20,
y = 4x,
y=0.
Ans
2
for
Lt correct
graph
oy C = (40, 160)
120
60
40
0 -20 0 40 40 60 80 100 120 140 160 180 203<)
Corner points Value of Z = 500x + 400y )
(20, 180) 82000
(40, 160) 84000 1
(20, 80) 42000 — Minimum

Q31(a) (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.
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Ans
(@)
X 0 1 2 3 4 5 1%
6 10 8 6 4 2
P(X — — — — — —
X 135 |3 |36 |36 |36 |36 1%
OR
Q31(b) . : : .
There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.
Ans

(b)E1 = Biased coin is selected = P(El):

N |-

Yo

E2 = Fair coin is selected =P (E, )=

N |-

A = Head appeared on tossing a selected coin .

o[A)_L p(A) 2 )
E) 4 \E, ) 2

, B\ PEP(E)
By Bayes’ Theorem P( " ) = P(Eil) + P(Ey) P(Eiz)

EEEEE 1
_1 y
3 2
SECTION D
Q32 Show that a function f: R — R defined as f(x)= 9%=3 |5 both one-one
and onto.
Ans
Let X1, Xo eR (Domain) such that f(x1) = f(x) —
5x1 -3 5X2 -3
2 Ta T TS
5 1
= 5X1 =5X9 = X1 =Xo 2
.. Tis one-one. -
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Let y € R (co-domain). Then f(x) =y for some X.

4y +3

if, y= SXT4,i. e.,if, x= ,which € R(Domain)
4y + 3

Thus, for every ye R(co — domain), there exists -

such that f (4y5+ 3) =y

€ R(domain)

". Range of f = R = codomain of f. Hence, f is onto.

—

Q33

The area of the region bounded by the line y = mx (m > 0), the curve

x2 + y2 = 4 and the x-axis in the first quadrant is % units. Using

integration, find the value of m.

Ans

y=mx

x2+y2:4andy:mx

2

2 22 — _
=X4 + mEX —4:>x—m

. . . . . . 2
X- coordinate of the required point of intersection is —

According to question,

2

fov”mzmx dx+ [*2 Na&- xzdx=§
V1 + m?2

1

for
correct
figure

1+1

Yo
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_ 1
=, = s —
2 2 -
> E = aam +1=2
=>m=1(@sm>0) Yo
Q34(a) 1 0 2
IfA=|0 2 1 |.thenshow that A> —6A% +7A+21=0
[ 2 0 3]
Ans
) 5 0 8 1
(a) getting, A°=[2 4 5 15
8 0 13
3 21 0 34 1
getting, A° =112 8 23‘ 1-
34 0 55 2
A3 _6AZ+7A+21=
21 0 34 30 0 48 7 0 14 2 0 0
12 8 23(—-|12 24 30|+|]0 14 7 |+|0 2 O 1
34 0 55 48 0 78 14 0 21 0 0 2
0 0 O
=0 0 0|=0 1
0 0 0
OR
Q34(b) 3 2 1
If A= 5 7| then find A™ and use it to solve the following
system of equations :
3x+bHy=11, 2x-Ty=-3.
Ans ; 5
. ~[- - 1
peaa=l]
|Al=-31 1
1_-1[-7 -2
w27

Given system of equations is
3 5
b MR ]

which is A’X = B, where X = [;]B = [_131]

Yo
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=X = (A) B Yo

1
>x=(AlyB &

RN KR :

LX=2, y=1

Q35(a)

x—-1 y-b z-3
3 4

Find the value of b so that the lines and

15;4:3'7—1:2 are intersecting lines. Also, find the point of

intersection of these given lines.

Ans

(@)As lines are intersecting, (@; — ;). ((b; X b;) = 0

3 1-b 3
2 3 4
5 2 1

= =0

=h=2 1

. : -1 3.
Any point on the line xz = = IS

(2% +1, 3%+ 2,41 +3), AeR 1

For the point of intersection, this point must lie on the line

2A+1-4 _31+2-1
5

=4)+3 1

= A=-1 1

.. point of intersection is (- 1, — 1, — 1) Yo

OR

Q35(b)

= 2

Find the equations of all the sides of the parallelogram ABCD
whose vertices are A(4, 7, 8), B(2, 3, 4), C(— 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.
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Ans

(b)Equation of the line AB :%4 =7 =

Equation of the line BC:’%2 I s

Equation of the line CD : ¥ =

Equation of the line DA : =—= = =

Let P be foot of perpendicular from A to CD.

.. Coordinates of P are (A — 1, 2A — 2, 2\ + 1) for some A
dr’sof APare (A—5,21L 9,21 -7)

since APLCD

=1L —5)+2(2L—9) +2(2A—-T7) =0

=0=37 =i==

. 28 56 83
.. Coordinates of P are (;,;, ;)

Y2

Y2

Yo

Yo

Y2

Y2

Yo

Yo

SECTION E

Q36

An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and
16 vertices.

T )
T

ri 3 e

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p2 | Tp2+p
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Based on the above information, answer the following questions :

(i)  Find the value of p.
(ii) Find P(X > 6).

(ii1) (a) Find P(X = 3m), where m is a natural number.

OR
(111 (b) Find the mean E(X).

Ans(i)

(i) 10p2 + 9p =1
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Ans(ii)

(i) P(X > 6) = 9p2 + p
9 1
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Ans(iii)

(iif)(@) P(X =3 m) = P(3) + P(6)

21
=>2p+p2:M

OR

Ans(iii)

(i) (b)
E(X) = SXP(X) = p + 4p + 6p + 4p + 10p+ 6p2 + 14p2 + 56p2+8p

= 33p + 76p2
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Q37

In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is T 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 h2, where h is
the depth of the tank in metres. x is the side of the square base of the

tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :
(i)  Find the total cost C of digging the tank in terms of x.

(i) Find % 2

(i1i) (a) Find the value of x for which cost C is minimum.

OR

(iii) (b) Check whether the cost function C(x) expressed in terms of x

is increasing or not, where x > 0.

Ans(i)

(i) C = 40000hZ + 5000x2
as x2h = 250

2
= C =080 4 5000x2

Yo
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Ans(ii)

-y dC _ - 160000 (250)*
(i) - = T 10000x

Ans(iii)

(iii)(a) For minimum cost === 0
— 10000x® = 250 x250 x 160000
=x=10

showing % >0atx=10

.. cost is minimum when x = 10
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Ans(iii)
dc _ —160000 (250)2
('")(b)ﬂ =—0 10000x Ya
ac _ . _
E'O gives x =10 .
. dC .
L 0in (10,00) and —<01in (0, 10).
dx dX
Hence, cost function is neither increasing nor decreasing for x > 0 2
Q38 A volleyball player serves the ball which takes a parabolic path given by
the equation h(t)= —% ol 12—3 t +1, where h(t) is the height of ball at any
time t (in seconds), (t = 0).
g W ~
& b | ) o
4 y
N
f ¢ | - A
] g 4
£ v | , T
h { - !
7 4 £ | 3 ‘
: #2.43m { \
b 9m
Based on the above information, answer the following questions :
(i)  Is h(t) a continuous function ? Justify.
(ii) Find the time at which the height of the ball is maximum.
Ans(i)
h)=- 262 + 2t + 1
Clearly h(t) is a polynomial function, hence continuous. 5
Hence h(t) is a continuous function.
Ans(ii)
(i)For maximum height ,
L=0=-Tt+2=0 1
dt 2
—t== Yo
14
d’h _ . . . . _ 13
—= =—7<0 . heightis maximumatt=— 1y
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