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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 (MC@Qs) 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 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)
() 8 (d)
3 0 O
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
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3.  AdY BQHI THH HIfe & foyn-wmfig smeyg & | AB wafia g, afe
(a) AB=0 (b) AB=-BA
(c) AB = BA (d BA=O

4. xe[O,g} FfFaa S mA+A =31 7, T& A=[COSX Smx} 27

—sinX CosX

(a) (b)

o a

T
3

) O (d)

NS

5. T U BT MEH MY (xq, ¥p), (Xg, o) T (X3, y3) B, T &TFA A 2 |
fadasRaadi 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 ll=%5 (d) Xy y, 1| =AZ
X3 yg 1 Xg yg 1
6 j 2" %4x T 2
@ 224cC b) 252log2+C
xX+2 X
(c) 2, C d 2 z . C
log 2 log 2
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A and B are skew-symmetric matrices of same order. AB is symmetric, if :

(a AB=0O (b) AB=-BA
(¢ AB=BA d BA=O

For what value of x [0, g], isA+ A’ = /3 I, where
Cos X sin x
A= ?
[— sinx cos x]

(a) (b)

oA

T
3

(c) 0 (d)

NS

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

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

X ¥ 1 X ¥ 1
(a) Xg Yy 1l|=%A (b) Xg Yo 1|=%2A
Xxg yg 1 Xg yg 1
2
X1 ¥ 1 A X1 ¥ 1
© |xp vy 1|=%3 @ |xy y, 1| =A?
Xg yg 1 Xg yg 1
I2X+2dx is equal to :
a) 2%*24cC b) 22log2+C
xX+2 X
(c) 2_,c d 2 2 _.¢
log 2 log 2

~ N~ Pag eb
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10.

11.

J‘—ZCOSZ?‘_ldx T 2

1+2sinx

(a) x—2cosx+ C (b) x+2cosx+C
(c) —x—2cosx+C (d) —x+2cosx+C

ITIhc] IR d?X+d7y=0 HIEA @ :

(a) l+1=C (b) logx—logy=C

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

2 3
eTehed FHIHTT jx—gsiny+(%) cosy =.fy I HIfE qAT T1q I PHGA
wE ?
(a) 3 (b) 2
© 6 (d)  gfemfyd T&

Ife ueh Tfes x-3787 qAT y-3787 1 Y GATeH feRmsT @ % o iUl §FTCT B,
THh QI 2-318] hl GHTcH e & S99 1Al hivT 2

s 37
(a) 1 (b) 1
o
(C) E (d) 0

2 N b WA PR AR IR 2 B b WIRIIAR | 4 @ b F
aﬁ%ra:raﬁm%:

(a) b)) =

T
2

(c) d o0

T
4

65/3/1 ~~~~ Page 6



10.

11.

65/3/1

J‘de is equal to :

1+2sinx
(a) x—2cosx+ C (b) x+2cosx+C
(¢) —x—2cosx+C (d) —x+2cosx+C

The solution of the differential equation % + d7y =01is:

(a) l+l=C (b) logx-logy=C
X ¥y
(c) xy =C d x+y=C

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

ﬂsiny+(d—y)3cosy=\/§ ?
dx> dx
(a) 3 (b) 2

(¢) 6 (d) not defined

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 3
r b on
(a) 1 (b) 1
T
— d 0
(c) 2 (d)
— - - -
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:
CUN b =
T
- d 0
(c) 1 (d)

~~~~ Page 7 P.T.O.



.o — .
12. AABCH, AB=1 + ] +2k @9 AC =31 — | +4k ¥ 13f BCw
H
weafaeg D &, O 9fee AD SR 2

A A A A A
(a) 41 +6k (b) 21 -2j +2k

A A AN AN N
(c) i—j+k d 21 +3k

. —> A A A A
13. %1 98 UM fEh R d@ei ¢ o= 1+ ] +k +p@2i+ ) +2k) @
— A A
r =(1+qQi +(1+qx)§+<1+q)ké;aﬁaa:rﬁmg%,%:

(a) -4 (b) 4
(e 2 d -2

14. ﬂﬁP(AﬂB):éHQTP(K):%%,Fﬁ P(%) S 2

(a) (b)

(c) (d)

| N
Wi Wl

2
15. k1 98 9 T fore wer f(x):{x’ X200 oW st R, B

kx, x<0
(a) 1 b) 2
(¢) kI3 oft arEafaes g& d 0

16. Rz y-o8X—sinx & 4 dy o

Cos X +8in X dx

(a) —sec? (z - X) (b) sec2 (% - xj

() log d —log
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12.

13.

14.

15.

16.

65/3/1

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

%
BC, then vector AD is equal to :

A N
(a) 4i +6k
A
i

A A
-j+k

(c)

(b)
(d)

A
21 —

A
21 +

A A
2] +2k

AN
3k

The value of A for which the angle between the lines

4
-2

- A A A A A A

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

- A A AT,
r =(1+qg)i +(1+q7u)j+(1+q)k1s§15:
(a) -4 (b)
() 2 (d)

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

(a)

| DN

(c)

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

x=0i1s:
(a) 1

(c) any real number

COS X —Sin X dy .
=—— — " then & is:

CoS X +sin X dx

(a) —sec? (% — x)

T
seC| ——X
(4 j

I 2 2o 2o ~4

Ify

(c) log

(b)

(d)

(b)
(d)

(b)

(d)

Page 9

1
3
2
3
xz, x>0
kx, x<0
2
0

is differentiable at

P.T.O.



17.

18.

Wges U™ THET, z = 15x + 30y T JATehaHIeRol T sFaien & 3Taid
Hif

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

% Tehd< & g & ?
(a) 1 b) 2
¢ 3 (d) T

T NG T THET 1 GEId &7 1< AR@ | g9 T 2

= 4 9 -8 ety 9vva § 2

(a) x+2y24, x+y<3,x20,y2>0
(b) x+2y<4, x+y<3, x>0, 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 39FH9T T T SEIIRT J97 & 3K Y9b J97 &7 1 3%

g3

HUT 13T 7Y & 78 Tk &1 YT (A) T4 TR # 7% (R) FRT 371 fabaT T

g | 57 3991 & T&1 I 19 13T 7T FIg] (a), (b), (c) 3K (d) § & FTH G |

65/3/1

(a) 3AMHAT (A) 3R T (R) ST T& 3 IR b (R), AR (A) T T&l
SITEIT hLdl B |

(b)  IHHA (A) 3R Tk (R) GHI Hal 7, Tg @%b (R), JANHAT (A) 1 Fal

AT 7T hdl B |

() MR (A) Tl g 9 deh (R) T 3 |
(d) e (A) TTeTd & AT b (R) & 2 |

~ N~ Page 10



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 :

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3, x>0, y>0
(b) x+2y<4,x+y<3,x20,y2>20
(c) X+2y>4, x+y=>23,x20, 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), (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 and Reason (R) is false.

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

65/3/1 ~~~~ Page 11 P.T.O.



19.

20.

3B IT (A) :  [sin~! x + 2 cos™! x] T TR [0, 7] 21

T (R) : sin~ xﬁg@rmwwqﬁw[—g 5}%l

BT (A) : 953l (4, 7, 8) AAT (2, 3, 4) ¥ TR I are] @I, fergati
(—1,—2,1) TAT (1, 2, 5) ¥ et T aTedl @1 & G 8 |

B — - - —> . s
@b (R) : W v = a; +Ab; AM r = a, + pby, TER THM 7
%
¢ by . by =02 |
LG LERC

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

21.

22,

23.

24.

- A A - A
afg ¢ =3i —2§+6k%,?ﬁ(?x3).(r x k) — 12 T 9 T4 Shif9T |
24
Z+ -
zrm@aﬁx 5 y+52 B5 am§=%=§aaaﬁawaamg%,am

wg%aﬁaaﬂwaaﬁaﬁﬁm

Zlﬁf(x):a(tanx—cotx),aﬁ(a>0) %,?‘ﬁﬁﬁ@ﬁﬁ%wmﬁﬁ f(x)
Tsh FEAM YT FEHH B ¢ |

(%) 3 sin_l(%) +2 cos_l(g} +cos™1 (0) &1 7 G HINT |

HIAT

(@) f(x)=sin—1x,xe[—% }W%ﬁ'@@ﬁ?lgﬁ%ﬁﬂx)aﬂ

giwrR +ft feafgu |

-
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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 = a; +Ab; and r = ag + ubg 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
2. Ifr =3i -2 +6k, findthevalueof (r x j).(r x k)—-12.

24
x—5:y+2zz+?

22, If the angle between the lines
o -5 B

find the relation between o and .

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(%) +2 cos_l(gJ +cos™1(0)

OR
(b) Draw the graph of f(x) = sin"1 x, x € [—L i} . Also, write range
H ‘\/§ 2 \/5 b

of f(x).

65/3/1 ~~~~ Page 13 P.T.O.



1
25. (&) A y=x% %,?ﬁx:llﬂ%aﬁ?ﬁﬁml
X
BPe)]

(@) JRx=asin2t, y=alcos2t+logtant)g, @ % Fd i |

@ug T
57 GV H &TY-3F70F (SA) TR & 597 8, 570 % & 3 3% & |

26. (%) 3Tdehel THIRU di(xy2) =2y(1+x?) I AUk g A HIfVT |
X

HIAT

y
(@) rahel THie XeX—y+x?=0 I gA hIT |
X

27. WM 4 HINTT :
3
_VA-X 4
Jx+/4-x
1
28. UM I il :

X

e
ot
1 \/4x2—(x log x)2

29. (%) @ HIf:
J'cosxdx

sin 3x

stera
(@) [ HET

J x2 log (x? + 1) dx

65/3/1 ~~~~ Page 14



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+ x?)
dx
OR
(b)  Solve the following differential equation :
y
xeX—y+x dy =0
dx
27. Evaluate :
3
_ Ja-x dx
\/E ++4-X
1

28. Evaluate:

X

¢ 1
'[ d
1 \/4x2 —(xlog x)2
29. (a) Find:
j (fos X %
sin 3x
OR
(b) Find:

J x2 log (x? + 1 dx

65/3/1 ~~~~ Page 15
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30.

31.

I fafy 4,
EEn bl
x +y <200,
x > 20,
y > 4x,
y=>0
% AT g2 B z = 500x + 400y T =ITdH HH 1T HITT |

(%) UTEl % Teh I I Th 919 3BT T | A AT 11 T TS TLAT3 T
e I = X grn fefua feam mn 8, @ X o1 WiRekdr sied I
HIfT |

HAAT

(@ o faoni & @ w fiFd faem @ TR w1 B T
P (fad) : P (W) = 1: 38, Jafh guu e = (3Hfimd) fHesh
2 | T TaehT A1g=adl 91 ST g a1 ISl AT & | A 39 e W
Tora 1, q1 wTehal STa shifere foh 918 1 e & |

Qs ¥

39 GUS 4 FH-3T09 (LA) IHR & J97 &, 978 I35 & 5 3% 3 /

32.

33.

34.

65/3/1

e o e £: R > R, 916 £(x) - 222 g afonfi &, whR @
HT=BTEeh SHI 8 |

oo 8 6 W1 y = mx (m > 0), Ih x2 + y2 = 4 AT x-378 g7 TR e =gerts
ﬁ%ﬁwﬁﬁwgwlé% | THThAT b TN &, m =T HH JTd <hIfT |

1 0 2
(%) 3 A=|0 2 1|2 dcuisefra®-6A7+74+21=0.
2 0 3
arerat
(@) aﬁA:E 27}%,?1?A‘13|1ﬁ?ﬁﬁqamsa%mﬁﬂﬁaﬁw

™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |

~ N~ Page 16



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, (a) IfA=|0 2 1/, then showthatA®—6A%2+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.



35. (%) b % 98 A A v fed e X;:y;bzzf o

x=4 -l qrom wfiedd) e g | @ S Yarsdt w ufiese

5 2

forg +ft s Hifs |

HIAT

(@) TS FuIR Iqysl ABCD fodes 3fi¥ A4, 7, 8), B(2, 3, 4), C(—= 1, - 2, 1)
T DA, 2, 5) &, 1 |t ST o e Fq i | o foeg A9
CD W STt T e o 9T o fHewmes ot 3/ Hifse |

us g
34 GUS § 3 YA 37eTTT HTRT F97 8, [5778 Icd% & 4 37 & |

TR0 AETAT - 1

36. ARYSTHN U5, Th A famati areft sgwetsh &, S fob 31 STeYSIehR SURi
AT IS AIATHR Hefehi H o0 B | 3HH 24 Tohar qem 16 39 8 |

39 f5H I AR ®etehi i foem o geshrn M qon A= are Basw (S
W I T KA1 B) W TG @@ die g | /E AR 3T aTel Barehi hi
T & X ¥ FEfua fohem o ot e anoft X o1 TRehar sed guid ® |

X: 1 2 3 4 5 6 7 8

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

65/3/1 ~~~~ Page 18



x—1 y-b z-3
3 4

and

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

x—4 :y—_1=z are intersecting lines. Also, find the point of

5 2
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.

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

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



3I9Yh AT & YR W = w1 o IR e

i)  p 1 OE A HISY |

(i) P(X > 6) JTd hIfT |

(iii) (%) P(X =3m) JTd HIIC F&T m Teh TTehd TE 2 |
AYAT

(i) (@) weg EX) 7 i |

ThIT AEFIT - 2

37. NS % U T Tehd A o oI Th g1 (3F) @ieTT 2 | I8 3 R MR
1 BT =1ET TAT $HhT IR 250 m3 =MLY | ¥ 1 JeF T 5,000 T i
W B TAT SH Wi 1 T gHhI TES o IFTAR Sedl Sl 3 Al R I b
foTu @8 @€ T 40,000 h2 8, S8l h & 6 el T T70E 7 | I & R

T [T 99 o7 GIFT FGET & e

39 FEAT o YR W =yt & IR e
(i) % B @igd & FA @ (C), x % Ug H 37 HIT |

(ii) %aﬁﬁﬁm
(iii) (%) x 1 98 gH 71a hifse ek fore @< ¢ =Faw & |

HAAT

(i) (@) = e 6 @F BeH Cx), St 6 x & 9g § ==h 7, 9499 3
Wﬁ,ﬂ‘&ﬁx>0%l
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Based on the above information, answer the following questions :
(i)  Find the value of p. 1
(i1)) Find PX > 6).

(1)) (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
(i) 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
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JehTUT STETT — 3
38. U diciieicd o RgTe! 9iad & Afd® oAl 8, a1 T8 i1 Uesh Waad 1 99 ]
7, S fr adfestor gra ved B h(t):—%t2+§t+1, &l h(t) Sidd

et T t (A H) W ST ©, (> 0).

I9YTH A1 oh YR W FHH T 6 I T
(i) @& h(t) T Had wod = ? Nfaey dfe |
(i) o8 AY JTd hIFT e i shl Harg ATeehdd &l |
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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).

Based on the above information, answer the following questions :
(1)  Is h(t) a continuous function ? Justify.

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