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o

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.

(iti) 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.

(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. If the angle between the vectors a and b is 1 and |a x b | =1, then
> >
a . b isequalto
(a) -1 (b) 1
1
© = @ V2
J2
- - — -
2. 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:
@ 5 ® =
s
— d 0
(c) 1 (d)
65/3/3 ~~~~ Page 3 P.T.O.
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. —> —> .
3. AABCH, AB=1 + ) +2k @ AC =3} - +4k §13% Bc=
H
#efog D7, @ |fg AD TR @

() 41 +6k ® 21 -25 +2k
() /i\—3'\+12 (d) 21 +3k
4. ﬁ@(2,—1,0)ﬁgﬁwaﬁawﬁam%@1§=y7‘l= ;Z%W@%@T
T GHRT 7 -
(a) x+2 y-1 z (b) x-2 y-1 z
1 2 2 1 2 2
© X2 _y-l_z @ X=2_y+l_ .z
1 2 -2 1 2 -2

5. X da Y UH W3 "9l g R PX 0 Y) =§H9JTP(X)=§% | @ P(Y)
W%:

(a) (b)

(c) (d)

Wl w|M
U= ot N

2
6. ko 98 WA e foTw %o f(x):{x’ X200 0 wommatT g,

kx, x<0
(a) 1 b)) 2
(c) ki3 ot STEafaes g d 0

7. qﬁyzcosx—sinx %,?ﬁ%%

cos X +8in X

21T 2( T
_ 2_ b 2_
(a) sec (4 x) (b) sec (4 xj
(c) log | sec (g - XJ (d —log |sec (g - XJ
65/3/3 ~~~~ Page 4
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—> A A A —> A A A
InAABC, AB=1 + j +2k and AC =3i — j +4k. IfD is mid-point of

Get More Learning Materials Here : &

is differentiable at

3.
9
BC, then vector AD is equal to :
A A N A AN
(a) 41 +6k (b) 21 -2j +2k
A A A A N
(c) i—j+k d 2i +3k
4, The equation of a line passing through point (2, — 1, 0) and parallel to the
. x y-1 2-z .
line —=——= is
1 2 2
(a) x+2 _y-1_z (b) x-2_y-1_2z
1 2 2 1 2 2
© Xr2_y-l_z @ X-2_y+l_z
1 2 -2 1 2 -2
5. X and Y are independent events such that PX N Y) = % and P(X) = %
Then P(Y) is equal to :
2 2
2 b 2
(a) 3 (b) 5
1 1
ol d -
(c) 3 (d) 5
x?, x>0
6. The value of k for which function f(x)=1" > 7~
kx, x<0
x=0is:
(a) 1 (b) 2
(c) any real number d o0
7. Ifyzw,thend—yis:
coS X +8in x dx
(a) —sec? (% - x) (b) sec? (% - xj
(c) log | sec (g - xj (d —log |sec (% - XJ
65/3/3 ~ e~~~ Page 5
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8.  IRgs TUTHT T, z = 15x + 30y 1 STferehauiehtor i sgeidl & Adqiid

EA IS

3x+y<12, x+2y<10, x>0, y=0

% feha< & §A B ?

(a) 1 (b) 2

¢ 3 @ H=

9. U g TUMHT THE 1 GETd &5 9 IRG | g T B

y
3
2
1 /]

x'€ 0 2 é 3 pI >X
l, 1 RN (h%’*sz
y R

e o 8 - ey anve § 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

10. AT B GHM Hife % ol meyg & | a2 (A+ B2 =A%+ B2 R, @ :

(a) AB=BA (b) AB=-BA
(0 AB=O0O (d BA=O
3 0 0
11. AT A.(@adjA)=|0 3 0|32, @ |A| + |adjA| I AF ST 2 :
0 0 3
(a) 12 b) 9
(o0 3 @ 27
65/3/3 ~ e~~~ Page 6
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8. 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
9. 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 4 Xy 20
y B 2

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

10. A and B are square matrices of same order. If (A + B)2 =A%, B2, then :

(a) AB=BA (b) AB=-BA
(0 AB=O (d BA=O
3 0 0
11. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 (b)) 9
(0 3 d 27
65/3/3 ~~~~ Page 7 P.T.O.
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12. AT BgHl 99 *ife & fowm-awfia emeyg § | AB Tmfig g, 3fe
(a AB=0O (b) AB=-BA
(0 AB=BA (d BA=O

13. Xe[O,g} A s iwA+A = /31 7, I A{COSX Sinx} 22

—sinX cosX

(a) (b)

T
3

oA

(c) 0 (d)

NS

14. A T Brgs e o (xq, yy), (%9, yo) T (x5, y3) &, T &THA A 7 |

fedasnmad g 2
X; ¥ 1 X1 ¥ 1
(a) Xg ¥y 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xg yg 1
2
X; ¥ 1 A X1 ¥ 1
(c) X3 ¥y 1|=%3 @ |xq y, 1| =A?
Xg yg 1 Xg yg 1
15. IZX+2dX T R
@ 2%24cC b) 252log2+C
X+2 X
© 2 _4C @ 2--2_icC
log 2 log 2
65/3/3 ~~~~ Page 8
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12. 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
13. For what value of x e [O, g], isA+ A’ =3I, where
COS X sin X
A= ?
[— sinx  cos x]
T T
z b z
(a) 3 (b) 5
T
0 d —
(c) (d) 2
14. 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 X ¥ 1
(a) X9 Yo 1(==£A (b) X9 Yo 1(=+2A
x3 y3 1 X3 vz 1
2
X; ¥ 1 A X; Y 1
(c) X3 ¥y 1f=%3 (d) Xy yy 1| =AZ
Xg yg 1 Xxg yg 1
15. I2X+2dx is equal to :
@) 224cC b) 22log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2
65/3/3 ~ e~~~ Page 9 P.T.O.
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+C (b) Y-FC

(c) —+C (d) -

17. j log tan x dx T O 7 :

=]

(b) 0

(c) -— @ 1

2 3
18.  3Tdhdl HHIH jx—gsmy+(%) cos y =,[y ! HIfE T =G I GBS

TG ?
(a 3 b 2
(¢ 6 (d)  uftrfa g

o7 &I 19 3K 20 3FYT U T g o7 8 3N J&AH I H 1 3HF
8 1 5 H97 15T 7T & [57H T &1 14T (A) o7 R F @ (R) GRT 371 147 a7
g 1 37 3991 & TE1 I A9 13T TT Bl (a), (b), (c) 3K (d) T T g7 G |

(a)  ANRIA (A) 3R Tk (R) THI T&1 & 3R @b (R), AR (A) 1 Fal
ST HLdT & |

(b) AR (A) 3R Tk (R) T Tl &, T b (R), AR (A) i Tl
TEIT 7gT Ll 8 |

(c)  3TYHIT (A) TE! 8 a7 dh (R) 79 B |
(d) AR (A) T 8 G dh (R) T& 7 |

65/3/3 ~ e~~~ Page 10
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e * eX
(a) —+ C (b) =+ C
e* —x
(c) 2 +C d —-—+C
/2
17. The value of j log tan x dx is:
0
T
— b 0
(a) 5 (b)
T
-— d 1
(c) 5 (d)

18. What is the product of the order and degree of the differential equation
2

d%y . dy 3
Qsmy+(&) cosyz\/g ?
(a) 3 (b) 2
(c) 6 (d)  not defined
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.

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

T T

T (R) : sin-lxﬁgr@rmwwqﬁm[—g,ﬂ%l

20. S7YFEYT(A): TGl (4,7, 8) AA (2, 3, 4) H B IH et @, forga
(—=1,-2,1) d9T (1, 2, 5) § Bt S Tl QT & AT 2 |

. > - —> - - —> . a
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM 7
%
I by . by =02 |
G LERC

39 GV 4 37fq Tg-3F70F (VSA) FHR & T97 8, 78 Jed& &2 3% & /
1
21. (%) AR y-x* 3 Ax=1W %maﬁﬁml
T

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

22. AR r =31 —2] +6k %, A (T x ). (¥ x k)= 12 1 qH T HI |

23. 39 @1  {¢h-hMTEH T hifore, Sreh st qHiehtor
5x—3=15y+7=3-102% |

24. T 6y = x3 + 2 WA fog 1 FHIY, &l y-Feermes % dge- hl & x-MHezr

% wee 1 S H 8 AT & |
25. (%) 3 sin_l(%) +2 cos_l(gJ +cos™ (0) T A T HINT |
YT
(@) fix) = sin-! x, xe [—%iz} 1 e WIRT | W BeM f(x) B
gieEr ot feafem |
65/3/3 ~~~——~ 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 + uby are parallel if
-
by . by =0.
SECTION B

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

1
21. (a) Ify=x%,then find ? atx = 1.
X
OR
(b) If x=asin 2t, y = a(cos 2t + log tan t), then find g—y .
X

- A A A —> A d A
22, Ifr =31 -2j +6k, find thevalueof (r xj).(r xk)-12.

23. Find the direction cosines of the line whose Cartesian equations are
5bx -3 =15y + 7=3 - 10z.

24. Find the points on the curve 6y = x3 + 2 at which ordinate is changing
8 times as fast as abscissa.

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

V2
OR
(b) Draw the graph of f(x) = sin"1 x, x [— i, i} . Also, write range
V272
of f(x).
65/3/3 ~~~~ Page 13 P.T.O.
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g
Qug T
3T G § &Tg-370F (SA) TR & F97 8, 1978 % & 3 3% & |
26. (%) UGl % Th I I Th 919 IS T | A AT 9161 T TG HEATAT b

U oI+ X grn sl foeem w8, @ X o wiR¥eRan s
i |

AYAT
(@) & farni & ¥ s fimd fodemr 3@ wHR # 2 T
P (fad) : P (W) = 1: 3%, Jafh guu e = (3Hfimd) fHesh
7 | Tk THeRT A1g=adl AT AT & q1 3BT 1l & | AfG 39 faae ™
Tera e, a1 wilRiekar ST HifSTe ok w18 =1fima foermt 2 |

27. () Wlﬂﬂwdi(xyz)=2y(1+x2)wmsﬁﬁﬁﬁml
X
Tt

y
(@) 3Taehel TRt xeg—y+xi1—d§=0 1 §A HITT |

28. W JTd hIfT :

/4
J‘ log (1+ tan x)dx
0

29. (%) T HINT:

J‘cosx(le

sin 3x

tera
(@) T I

sz log x2+ 1 dx

65/3/3 ~~~~ Page 14
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[Of40]
S5
SECTION C

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

26. (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.

27. (a) Find the general solution of the differential equation :
i(Xyz) =2y( 1+x?
dx
OR
(b)  Solve the following differential equation :
y dy

xeX—y+x—2=0
T ax

28. Evaluate:
/4

'[ log (1 + tan x)dx

0
29. (a) Find:
J' c.osx dx
sin 3x
OR
(b) Find:

J'Xz log x2+1 dx

65/3/3 ~~~~ Page 15 P.T.O.
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30. 3Td hIfT ;

dx

4
J‘ 1
] V2x+1-+2x—1

31. T Was U™ T9E &1 TG gRT 8 I
U 2x +y =3,

X + 2y > 6,
x>0,

y=>0
%Wﬁz=x+2yaﬂwmﬁﬁaﬁm |

WU "
59 @UE H FH-3509 (LA) THR & 97 &, (578 Je9% & 5 7% & /

32. (F) b H 9§ WA W Hife fSem @l X;1=y;b=Z;3 ao

=4 _ Y-l g gfesd Tad & | o @ T el @ uhese

5 2

farmg +ft 3@ hIRT |

JrerE
(@) U gHI IqYs ABCD f5as 3fid A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1)
q&1 D(1, 2, 5) &, 1 a@eft qneit % geflerw w1d Hifw | o fog AT

CD W [ T & o e & Hegreh off ;a hifsw |

33, ﬁaﬁﬁq%wwt‘:u@e[—%, %}Gﬁ% flo)= % g o
+ X

B, Teheh! T AT<BICh & A1 a1 |

34. ﬁ?ﬂ%%i’@'[y=mx(m>0),3|%x2+y2=4ﬂ9ﬂx-31&‘[§mﬁi3[9m€|§9ﬁﬂ
T & ol &% gscmé% | THThA o YA 8, m 1 §H JTd <hIfT |

65/3/3 ~ e~~~ Page 16
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30. Find:

t 1
dx
-!‘x/2x+1—\/2x—1

31. Solve the following linear programming problem graphically :
Minimize z = X + 2y
subject to the constraints
2x +y =3,
X + 2y > 6,
x>0,

y=0.

SECTION D

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

x—-1 y-b z-3
2 3 4

and

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

x-4 y-1
5 2
intersection of these given lines.

=z are intersecting lines. Also, find the point of

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.

33. Check whether a function f: R — [—%, %} defined as f(x)=

X .
18

1+ X2
one-one and onto or not.

34. 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 g units. Using

integration, find the value of m.

65/3/3 ~~~~ Page 17 P.T.O.
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1 0 2
0o 2 1
2 0 3

35. (%) 3t A= 2, o eanise fop A3 —6A2+ 7TA+21=0.

3HUgAT
(@) aﬁA:E 27} 3 @ AL g BT s A e
™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |

Qe T
39 GUS H 3 YHT 7T STETRT J97 &, 977 Jedsb & 4 7% 3 |

Th0T FEFAT - 1

36. SN & UM I Tehd i o foTT Th g1 (3F) @ieTT B | I8 I HMhR MR
ST FHT MG AT FHhT A 250 m3 FMET | Y| 1 Jed T 5,000 T a7
W B TAT SH Wi 1 T 3! TES o AR Sedl Sl 3 Al R I b
foTu @8 @€ T 40,000 h2 8, S&f h % i el § T7E B | T F qHR

TS AT F9f SieT TSI e F e

I9YTH FIA1 o IR W F7 JeT 6 IR T

(i) 3% @l Wigd H FA @I (C), x o Y H 1 HINT | 1
i 9 s dif | 1
dx
65/3/3 ~~~~ Page 18
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1 0 2
35. (a) IfA=[0 2 1|, then show thatA®-6A*+7A+21=0.
2 0 3
OR
(b) If A:E 7}, then find A™! and use it to solve the following

system of equations :
3x+by=11, 2x - Ty =-3.

SECTION E

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

Case Study -1
36. 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 hz, 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
65/3/3 ~~~~ Page 19 P.T.O.
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(iii) (%) x 1 I8 AH A hitaC ek T @< C = 7 |
AT
(i) (@) = e 6 @F B Cx), ST T x & Ig § =<6 7, 949 3
mq‘ﬁ,aﬁx>0%|

ThIOT FAEFYA - 2

37. ITCYSTHR TsH, T dF fomieti aret Sghars 7, S foh 31 TSR 4RI
TqAT IS AATHRR FeTeh! § o 2 | 388 24 forar qem 16 ¥ B |

N 8 N\
o \
| /
ya 3 -
30 IS 1 IFAPR Batshl 1 foem & gewrn mo qon = aret s (S

il ! T AT 7) R @ @ G H TR | AE A= 3T aTel Barshl
& w1 X ¥ fFefug fomen man 3R 9 gl X o1 wilRiehdT seq <9t |

X: 1 2 3 4 5 6 7 8

PX): | p | 20 | 2p | P | 2p | p? | 2p2 | TpP+p
ST G o YR W e v & s e

(i)  p 1 WE @ $IfT |
(i) PX>6)Jd hIfST |

(iii) (%) P(X = 3m) F7d ST T&T m Teh TTehd TET 2 |
AT
(i) (@) wer EX) 1 il |
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(i1i) (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
Case Study - 2

37. 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.

N ] S
W 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 | 20 | 2p | P | 2p | p? | 2p2 | Tp?+p

Based on the above information, answer the following questions :

(1)  Find the value of p. 1

(i) Find PX > 6). 1

(i11) (a) Find P(X =3m), where m is a natural number. 2

OR

(iii)) (b) Find the mean E(X). 2
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JehTUT LTI — 3
38. U diciieicd o RgTS! 9ia & Afd® AT 7, a1 T8 911 Uesh WA T 99 ]
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) I8 THY FTd hIfT e oI shl HaTS Teehdd &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

f . f ' 229

et MG

7 | | § i /
| !2.43mi 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
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Get More Learning Materials Here : & m &) www.studentbro.in



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2023

MATHEMATICS PAPER CODE 65/3/3

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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SECTION A
Q. No. Expected Answers/Value Points Marks
Q1 — = 1 R
If the angle between the vectors a and b is 1 and |a % b | =1, then
- =
a . b isequalto
(a) =1 b)) 1
1 S
( —— [d) V2
c) 7
Ans (b) 1 | 1
Q2 e - . e —
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) =
n
- d 0
(e) n (
Ans Vg 1
a J—
(@) 5
Q3 —> A A A — A A A ) . i
InAABC, AB=1 + j +2k and AC =31 - j +4k. If D is mid-point of
—5
BC, then vector AD is equal to:
@ 4] +6k b 2f -2} +2k
A A A A A
(c) 1—-j +k (d 21 +3k
Ans (d) 2i +3k 1
Q4 The equation of a line passing through point (2, — 1, 0) and parallel to the
line e
1 2 2
@ Xt2_y-1_z o X-2_y-1_:z
1 2 2 1 2 2
@ E2 ypl 5 @ 2. Fi._=m
1 2 -2 1 2 -2
Ans X— +1 2z 1
(@ ==L ===%
2 2 -2
Q5 X and Y are independent events such that P(X n Y) = = and PX) = g
Then P(Y) is equal to :
2 2
(a) 3 (b) 3
1 1
(c) 3 (d) 5
Ans 1 1
C —_
(©) 3
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Q6 . . x2, x20 . .. .
The value of k for which function f(x)= > 777 1s differentiable at
kx, x<0
x=0i1s:
(a) 1 (b) 2
(e) any real number d 0
Ans (d) 0 1
7 ol
° Iy OSX=siX g, Y o
COS X + 8in X
(a) —sec? [%—x) (b) secg(g—x)
(c) log |sec (g - x} (d) —log |sec [g - x]
Ans 1
(a) —sec? (Z - xj
4
Q8 : : . :
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
(e 3 (d) infinite
Ans | (d) infinite 1
Q9 The feasible region of a linear programming problem is shown in the
figure below :
y
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
() x+2y24, x+y23,x20,y=20
(d x+2y>4, x+y=3,x<0,y=<0
ANS (c) X+2y=24, x+y=23, x20,y=20 1
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Q10 A and B are square matrices of same order. If (A + B)? = A% + BZ, then :
(a) AB=BA (b) AB=-=-BA
(c) AB=0O (d BA=O
Ans | (b) AB=-BA L
QL1 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
(e) 3 (d 27
Ans (a) 12 1
Q12
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
Q13
For what value of x e [ﬂ,%}, is A+ A =3 I, where
coOsX  sinx
A= ?
[—sin X  cos X]
T bis
(a - (b) =
) 3 6
bis
(c 0 d =
: 2
Ans p/a 1
0) ©
Q14 Let A be the area of a triangle having vertices (x,;, y;), (x5, ¥9) and
(x5, y3). Which of the following is correct ?
X 0y 1 3 v 1
(a) X9 ¥y, 1|=%A (b) X3 ¥y, 1[=%2A
Xg ¥y 1 Xg yg 1
Kl }’1 1 xl y] 1 2
(c) X9 ¥, 1= t% (d) Xg ¥y, 1 =A2
x3 vy 1 X3 ¥y 1
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(b) Xg Yy, 1|=12A 1
Xg ¥g 1
Q15 x+2
IE dx is equal to:
a) 2%4+cC (b) 2521og2+C
X+2 X
(c) = +C d 2- 2 +C
log 2 log 2
Ans - 2x+2 ) _
(c) +C 1
log 2
Q16 x+1
J‘e_x( ] dx is equal to:
2
X
e” ¥ -
(a) — C (b) =t C
eX e ¥
(c) F +C (d) -+ C
Ans e~ X
(d} = +C 1
X
Q17 n/2
The value of j log tan x dx 1s:
0
T
( — (b) 0O
a) 5
b
( -= (d 1
c) 5
Ans [ (b) 0 1
Q18 What is the product of the order and degree of the differential equation
d2y . dy 3
iy + G sy = 2
(a) 3 (b)y 2
(c) 6 (d)  not defined
Ans (b) 2 1
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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.

19
Q Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, 7).
Reason (R):  Principal value branch of sin=!x has range [—%, %}
Ans (d)  Assertion (A) is false and Reason (R) is true. \ 1
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).
-5 - — — > >
Reason (R):  lLines r = aj; + Aby and r = ag + uby are parallel if
5
by . by =0.
Ans (¢)  Assertion (A) is true and Reason (R) is false. 1
SECTION B
Q21(a) 1 dy
If y =x~,then find — atx = 1.
dx
Ans
(a) y =xl/X
1
=logy = ;Iog X Yo
1dy_ logx 1 dy _ X (1-logx) 1
ydx_ x2 +x2:>dx_xx x2
d
= (Dx=1=1 Y
OR
Q21(b ) d
(®) If x = asin2t, y = a(cos 2t + log tan t), then find d_y
X
Ans
(b) % = 2acos 2t 1
dy . sec?t\ _ cos? 2t
g_t - Za(_ sin 2t + 2 tan t) =2a sin 2t 1
v _
- = cot 2t 1y
Q22 N
1t =35 —25 + 6k, find the value of (¢ x ). (T x k)—12.
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Ans

N N N N AN N
(P x]). (7 xk)-12=3k -6i).(-3] —2i)-12 12
=12-12=0 Y
Q23 Find the direction cosines of the line whose Cartesian equations are
5x =3 =15y + 7= 3 - 10z.
Ans
Equations of given line can be written as
3 7 3
s _ Yt _ZITh 1
1 1 _L
5 15 10
, 1 1 1
dr’sare<-,— - —>0r<6,2,-3> Y
5 15 10
, 6 2 3
dc’sare<-, -, - => v,
7 7 7
Q24 Find the points on the curve 6y = x3 + 2 at which ordinate is changing
8 times as fast as abscissa.
Ans
Differentiating both sides w.r.to t, we get 6 % = 3x? % Y,
X _ 32y = 1
6.8 =3x*—=>x=%4
Points are (4, 11) and (- 4, - 33—1) Ya
Q25(a)
Evaluate : 3 sin_l(i) +2cos! ﬁ +cos™L (0)
V2 2
Ans
(a) Given expression = %" + 2?” +- 1%
_ 18 )
12 ’
OR
Q25(0) Draw the graph of f(x) = sin~! x, x ¢ [—i i} Also, write range
] ‘\J{E’ ﬁ - ]
of fix).
Ans
(b)
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Correct graph 1

Here, the points A, B, C and D are respectively

(02).(0-2).(5:0). -0

Range = [— E,E] 1
4 4
SECTION C
Q26(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.

Ans
@)
X 0 1 2 3 4 5 1%
6 10 8 6 4 2
PX) |52 | 32 |22 | 32 |32 | == 1%
36 36 36 36 36 36
OR
Q26(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)Eq = Biased coin is selected =P (E, )=

N |-

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

N

A = Head appeared on tossing a selected coin .
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a4

' B\ P(E1) P(Eil)
By Bayes’ Theorem P( " ) = P(Eil) TPy P(Eiz)

Yo

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

Q27(a) | Find the general solution of the differential equation :

Ans
(a) Given differential equation is
2xyZ—Z + y2 =2y(1+ x2)

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

1
Integrating factor = e/2% = elog VX =
Lo _ 1 3
Solution is given by y\/E—f(\/—E + xz)dx
5

_ 2x2 _ 2x2 ¢

:>y\/§—2\/§+?+C,ory—2+?+\/—§
OR

Yo

Yo

Q27(b) | Solve the following differential equation :
er? —y+ x% =10

Ans . . . .. dy _y Y
(b) Given differential equation is T ex

d dv
Lety = vx :d—z:v+xa

. . d
The given equation becomes v + xﬁ =v-ev

_ d
=—¢ Vdv="

Integrating both sides, we get
eV=log|x|+C

Y
—e x=log|x|+C

Yo

Yo

Yo

Yo

Q28 Evaluate :
/4
J- log (1 + tan x)dx

0
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Ans

Letl= [™/*

o log(l + tanx) dx

:fO"/4 log (1 + tan(% - x))dx

_ (/4 1 —tan x
_fo log (1 + 1+tanx)dx

- fon'/4 log 2

1+ tanx

21= ["*10g 2dx =Tlog 2

I=§log2

[Using [’ f(x)dx = [ f(a- x)dx] 1

29
9 | Eing:

COs X
f ——dx
sin 3x

Ans
(a)l - f COSs X

Letsin x =t = cos x dx = dt
_ dt
I_f3t74t3

= [ ——dt

3 sinx —4 sin3 x

=—%log |3 cosec2x-4]+C

OR

Y2

Y2

Y2

Ya

Yo

Yo

29(b
Q290) Find:

fxz lt::ng(x2 + l)dx

Ans
(b)Let I = j X2 log (x2 + 1)dx

:Iog(x2+1).%3—f

x4
x2+1

3 2
:%log(x2+1)—§f dx

3
2 Xix 1

x2+1° 3

Yo
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3 2 1
=%Iog(x2+1)—§f(x2—1 + )dx

x2+1

_x 2 271 -1
= 3log(x +1)—§[3 -X + tan X]+C

Yo

Q30

Find :

4
J' 1
) Vv2x +1-+/2x -1

Ans

Letl=[" :

——F———dx
1V2x+1-v2x-1

_ ff V2x + 1+ /(2x— Dy

2

4

_ (x+ 1)32 42 1)3/2
3X2 3X2

1

27, 732 332 1
D) -+
6 6 6 6
26+ 72332 or 26 + W7 -3V3
6 6

1%

Ya

Q31

Solve the following linear programming problem graphically :

Minimize z = X + 2y
subject to the constraints

2x+y=3,

x+ 2y =26,

x =0,

y=0.

Ans

Correct graph
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Corner points Value of Z=x + 2y
(0,3) 6 — Minimum
(6,0) 6 — Minimum
The half plane x + 2y < 6 has no point common with feasible region. 1
Hence, minimum z = 6 at all points on line segment AB
SECTION D
32(a - - -
Q32(a) Find the value of b so that the lines 12 ! =7 Sh =z 43 and
15;4 = yT—l =z are intersecting lines. Also, find the point of
intersection of these given lines.
Ans
(a)As lines are intersecting, (a; — ay). (by X by) = 0
3 1-b -3
= |2 3 4(=0 1
5 2 1
= b=2 1
Any point on the line ol o yo2 o 23y
2 3 4
(2r+ 1,30+ 2,41+ 3), AeR 1
For the point of intersection, this point must lie on the line
x4 _y-1_
5 2
$2,1+51-4=3)1+2—1=4x+3 1
=>r=-1 Ya
.. point of intersectionis (-1,-1,-1) Ya
OR
Q32(b)
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.
Ans
(b)Equation of the line AB : %4 = % = ? ez
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Equation of the line BC : 2 = = —

Equation of the line CD: 2= = ¥&2 - 222

Equation of the line DA: X% = Y27 _ ?

Let P be foot of perpendicular from A to CD.

.. Coordinates of Pare (A -1, 2L - 2,21 + 1) for some A
d.r’sof AP are (A-5,2A-9,2A-7)

since APLCD

=1(A-5)+202Ar-9)+221r-7)=0

=9h=37 =i==

28 56 83)

.. Coordinates of P are (—, ,
9’9’9

Yo

Yo

Yo

Yo

Yo

Yo

Ya

Q33 11 x
Check whether a function f: R —» |—=, =| defined as fix)= is
2’ 2 1+x2
one-one and onto or not.
Ans
X
Let f(x)=f(x,)=—b_=_%
()= 1 ()= s =
:>X1+X1X22:X2+X12X2
= (% —%)(1-%X,)=0
forx, =2,x L 2%
) for one

we have (X, — X, )(1—x,X, ) = 0but x, # X,
= f isnotone-one.

x
1+ x2

Let x € R suchthat f(x) =y = y=

xzy—x+y=0

_144/1-4y?
:>x——2y (y #0).

[Fory =0 € [>,-], we have 0 € R such that f(0) = 0]

x¢0,x6R=>1—4y220,y¢0

-0one
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=>ye [— %,%]-{0}. Also,y=0whenx=20

2%

..Range = [— %,%] = Codomain for onto
. fis onto.
Q34
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
1 for
correct
y=mx figure
1
-1
x2 +y2 =4andy = mx
—x2+m?x2=4 =>x=
1+ m?2
. . : . L 2
x- coordinate of the required point of intersection is N 1
According to question,
2
ism2 2
f01+m2mxdx+f 2 \/4—x2dx=§ 1+1
V1 +m2
2
2 2
X 1+m ) 2
=>m=- +§\/4—x2+25m‘1§| ) =§ Y
0 V1 +m?2
_ _2¢in~1__L __T
:>1+m2 + 1 2 Zsin vi+m?2 2
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1 _ 1 2 _
:ﬁ—m:m +1=2

=>m=1(asm>0)

Y

Given system of equations is B B ?J [;C,] = [_131]

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

=>X = (A) 1B

Q35(a)
I 0 2
IfA=|0 2 1|, thenshow that A> —6A4% +7A+21=0
2 0 3
Ans
5 0 8
(a) getting, A=|2 4 s 11
8 0 13 2
21 0 34
getting,A3= 12 8 23 1
34 0 55 15
A3 -6A% +7A+21=
21 0 347 [30 O 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 0f=0 1
0 0 O
OR
Q35(b)
3 2 i
If A= = | then find A™ and use it to solve the following
system of equations :
3x+bHy=11, 2x - Ty=-3.
Ans _—
N - 1
eain=[7 )
|Al=-31 1
-1_-1[-7 -2
A _31[_5 3] Y2

Y2

Yo
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=X=("1)B Y

= IR 1

Lx=2,y=1

SECTION E

Q36

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

STORAGE
FACILITY

RECHARGE
FACILITY

Based on the above information, answer the following questions :
(1)  Find the total cost C of digging the tank in terms of x.
dC
ii) Find —.
(i1) in s

(ii1)) (a) Find the value of x for which cost C is minimum.
OR
Check whether the cost function C(x) expressed in terms of x

is increasing or not, where x > 0.

@iii) (b)

Ans(i)

(i) C = 40000h? + 5000x2

as x2h = 250

40000 (250)2
C=———
X

+ 5000x?

Yo

Yo
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Ans(ii) - 160000 (250)2
(iy 46 = L0 D 4 10000x .
dx X
Ans(iii)
(iii) (@) For minimum cost % =0 2
= 10000x® = 250 x250 x 160000
1
=>x=10
Zc
showing e >0atx=10 Yo
.. cost is minimum when x = 10
OR
Ans(iii)
dc — 160000 (250)? L
_—ee=es —— /
(iii)(b) ™ — + 10000x 2
ac .
EZO givesx =10 1
ac
— > 0in (10, o) and ac < 0in (0, 10).
dx dx
Hence, cost function is neither increasing nor decreasing for x > 0 Yo
Q37

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
J—

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%2 | Tp?+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).

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

OR

(iii) (b) Find the mean E(X).

Ans(i)

(i) 10p2 +9p=1

_1

Yo

Y2

Ans(ii)

(D) P(X>6)=9p2+p

Y2

Y2

Ans(iii)

(iii) (a) P(X = 3 m) = P(3) + P(6)

21
$2p+p2=m

OR

Ans(iii)

(i) (b)

E(X) = XXP(X) = p + 4p + 6p + 4p + 10p+ 6p2 + 14p2 + 56p2+8p 1

=33p + 76p?

_ 406 203
100 50

Ya

Ya
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Q38

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).

N
\
\
e
-
&
L

£ 7 f i, Al s
2

/ | Kl

N

43 m

-
-

|
- 9m

Based on the above information, answer the following questions :
(i) Ish(t) a continuous function ? Justify.

(i1) Find the time at which the height of the ball is maximum.

Ans(i)

Oh®) =- 262 + 2t + 1
Clearly h(t) is a polynomial function, hence continuous.

Hence h(t) is a continuous function.

Ans(ii)

(ii)For maximum height,

- 7t+2=0 1
dt 2

(13 1,
14

d?h . . . 3
— =-7<0 .. heightis maximumatt= = Y
dt 2
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