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2.

9.
10. Use of calculator is not allowed.

General Instructions :

Read the following instructions very carefully and strictly
follow them :

1.

This question paper contains 38 questions. All questions
are compulsory.

This question paper is divided into five sections - A, B,
C D, andE.

In Section A, question number 1 to 18 are Multiple
Choice Questions (MCQ's) with only one correct option
and question number 19 and 20 are Assertion-Reason
based questions of 1 mark each.

In Section B, question number 21 to 25 are Very Short
Answer (VSA) type questions carrying 2 marks each.
In Section C, question number 26 to 31 are Short
Answer (SA) type questions carrying 3 marks each.

In Section D, question number 32 to 35 are Long
Answer (LA) type questions carrying 5 marks each.

. In Section E, question number 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 of Section B, 3
questions of Section C, 2 questions of Section D and one
sub part each in 2 questions in Section E.

Draw neat diagram wherever required.
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SECTION-A

. If a matrix A "Fz’ ';3] and |A%| = 216, then

value of p is:

(a) 6 (b)2
(©)0 (d)-2
-312
. IfA= [ 4 5 3 ], then value of ay; + ¢;3 is:
7 0 —4
(@)5 (b) 17
(c) 20 (d) =32

. The principal value of tan~!(—v3) and

-1 1
Cos —'; are:

-7 b 2n 21
B o S R
. The solution of the differential equation
W = ex-¥ s
o :
(a)e? —e*=c¢ (b)e*+e¥ =c
(c)e*+e™? =c (dye*—eV=c
. Matrices A and B are inverse of each other only
when: :
(a) AB = BA (b)AB=0,BA=1
(0)AB=BA=0 (d)AB=BA=1
12
. IfA=|3 4|and B = [1 2 3], then:
6 456
(a) Only AB is defined
(b) Only BA is defined

(c) AB and BA both are not defined
(d) AB and BA both are defined

0 2 x

. IfthematrixA = [—2 y 5] is skew symmetric,

3 =50
then:
@x=2y=5 (b)x==-3,y=0
(c)x=3,y=0 (d)x=—2,y=5

4.

TUIE-&H

. aRawamga = [, ] M ia| = 216 @A pr 1

kg
)6 @:2
M0 -2

-3

1 2
uﬁA=[453
70

,‘a azz + Clgmmm:
—4

@5 @ 17

(M) 20 () -32

tan~1(—V3) A cos™? (-% &1 & 7H 2: 1
QR (@)%"aﬂrff
MG @FME

3

Srerehed @R 22 = %Y T & 1
@FeY—eX*=c @e*+e’=c
Me*+eY=c Me*—eV=c

ST A 3T B T A 3 YA B, hered AT 1
(%) AB = BA (@AB=0,BA=1
(MAB=BA=0 (NAB=BA=I

12
zri%A=[3 4]311(3:[}‘ é z],?h: !
() et 43 SRR 3

(@) o B4 afoaiya B

() AB 3R B4 ST ufonfye 7 &

() AB 3R BA 1 ufenfya §

0 2

zrﬁ:emsqu=[—z y 5|fRwmmemfias, !
3 =50

@x=2,y=5 @@@x=-3,y=0

Mx=3,y=0 @x=-2,y=5

. 1¢ 1| = 10,|B| = 4 and d@.b = 25, then |@ x b| is | 8. @ |d| =10,|b| =4 3ha.b =25 & |a x| 1
equal to: » LIE AU
(a) 32 (b) 30 (%) 32 @) 30
(c) 28 (d)0 (M 28 0
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11.

12.

13.

14.

15.

16.

If the vector d is collinear with vector
b =t —3j + 4k and satisfying d.b = 39, then d
is:

(@)3(=37+4k)  (b);(31— 95 +12k)

()3 (30— 97 +12k) (d)3t—-9j+ 12k

. The angle between the lines 2x = 3y = —z and

bx = —y =—4zis:
(a) 30°
(c) 60°

(b) 45°
(d) 90°

Megha is practicing for shooting tournament.
The probability of her shooting the target in the
first, second and third shots are 0.5,0.3,0.2
respectively. The probability of at least one shot

of Megha hitting the target is:
(a) 0.030 (b) 0.072
(c) 0.03 (d)0.72
2 x| 4 . .
JZ, = dx is equal to:
()0 (b) 1
(2 (d)3
1) 5"3"dx is equal to:
(a) loga logs
( )]ogslogS ( )logls
Iftx = a(l —cost) andy = a(t —sint), then%' is
1 ik}
equal to:
(a) tan-;- (b) — tan%
t
(c) cots (d) =cot3

. L logx .
The maximum value of — s

(a)e (b)3

(c) 2e (d)2

The derivative of f(x)=Ix—2|+|x—4| at
x =3Iis:

(@0 (b)2

(c)-2 (d)1

R eRudsttaRub =137 + 4k A d@aRn?
afftd. b = 39 % dge = &, A\l dagrm:

@) 3 (1 - 3 + 4k) (@) (31— 97 + 12k)
mi(3-95+12k)  (M3t-9+12k -

10, @RI 2x = 3y = —z 3 6x = —y = —4z & 7A
HIT E:
&) 30° (@) 45°
(T) 60° () 90°.

11.

12.

13.

14.

15.

16.

Horr Fremarsit SRt S aTeaTd T @ 81 36 T4
g, a@:aﬂt?ﬂa’tmﬁaﬂaﬁﬁﬁﬁyﬁm
ST 0.5, 0.3 3K 0.2 2 AT g SR Y e & g

¥ T O T e o Sk g
(%) 0.030 (@) 0.072
(M 0.03 (% 0.72

f_zl%dxﬂqﬁ'@l'ﬂ:

)0 @1
(m 2 N3

J 5% 3% dx T HH BIT:
@iostt @i
(’Uﬁ%ﬁ'ﬂ—' (q)l:::S

IR x = a(1 — cost) 3y = a(t —sint) E’I,a’f%aﬂ
T EFT:

(‘éﬁ)tan% (@)—tan%

('T)cot% (‘T)—cot%

R9E% 5 Sifere T ¢

@e @3

() 2e OE

x =3Tf(x) = |x — 2| + |x — 4| F7 THAS &
@0 @) 2

(m-2 @1

e
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17. Let f(x) be a continuous function on [a,b] and
differentiable in (a,b). This function f(x) is
strictly increasing in (a, b) if:

(@ f'(x)>0 () f'(x) <0
(©) f'(x)=0 (d)flx) =0

18. Area of the region bounded by the curve
y =cosx betweenx = 0 and x = 2m is:
(a) 4 square units  (b) 3 square units
(¢) 2square units  (d) 1 square unit

Directions: In question number 19 and 20, a

statement of Assertion (A) is followed by a

statement of Reason (R). Choose the correct option

from the following:

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) is correct explanation of Assertion
(A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A): The function f:R = R defined
by f(x) = [x] + x is one-one and
onto.

A function is said to be one-one
and onto, if each element of
domain has unique image and
range of f(x) is equal to
codomain of f(x).

Reason (R):

f«
& 20. Assertion (A): If d=i—-4f+5k and

b = 2i — 8] + pk are parallel, then the value of p

is 10.. .

Reason (R): Vectors d = aii+ a,f +ask and
- ; . cay 8y @

b = b,i + byf + bsk are parallel if 32 = 32 = 3%

SECTION-B

21. (a) Draw the graph of y = cos™ x for domain
[—1,1] to its principal value branch.

OR

17, 71 f(x),[a,b] W 0% @aa %o § 3T (a,b) ¥ 1

arEwmea 81 78 B £ (x), (a, b) ¥ Frte axdar ghm,
afd:

@ f'(x)>0
@M f'x)=0

@ f'(x)<0
@ fx)=0

18, ITAAFI ATFA M AwH y = cosx,x = 03 x = 2n
F sft= for €, B
(%) 4t ghTg (@) 3 1 g
(M 2 7 g (0 1 a7 37§

Frdor: we g 19 3 20 F 3wy (A) F @18 HROT (R)
Regr e ) Frefifae i & g Rwes w1 99T Y

() SIRTHYT (A) 3R FT (R) ST T & T FRT (R),
1R (A) Y |Et ST B

(@) e (A) 3N HT (R) AT T € Afeh T (R),
atfirru (A) Y Tt =TT e 2l

() STFE (A) T &, SR HIT (R) 37 2
() TR (A) 39 B, AT HRT (R) FA R

19, Af¥rwAT(A): f:R >R 5@ f(x)=[x]+x T
i wer TR auUT ST=BIE B
T& Ho ! Thehl U1 JAT=0AH Hel
STaT & afe wid & JA® 9ET H Th
e afaferar gt 3t £ () Frafeaaen
£ (x) =T GEsia HHE &)

WU (R):

20. ATHEHAT (A): A d=1—4j+5k R
b = 2i — 8] + pk @i &Y, df p FIHH
10 gl

HROT(R): ERY  d=ai+aj+ak 3R

b = byt + b,j + bk THIE B IfX

21. (%) y = cos™1 x FT @ W= [—1,1] & T §&H 2

HE IMET deh AR
SOEI
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21,
22,

23.

24,

25.

25.

26.

26.

27.

28.

28.

29.

(b) If tan=! x = sin™! (%), find the value of x.
Find the vector and cartesian equation of the line
passing through the points P(2,3,4) and
Q(4,6,=3).

2_1
Evaluate f% oL

_[(2x=3, =3<x< -2
Iff(x)—{ X+l —2<x<0 , then check the

differentiability of f(x) atx = =2

(a) The two equal sides of an isosceles triangle
with fixed base 6 cm are decreasing at the
rate of 3 cm/sec. How fast is the area
decreasing when two equal sides are equal to
the base?

OR

(b) The volume of a sphere is increasing at the
rate of 3 cm¥/sec. Find the rate of increase of
its surface area, when the radius is 3 cm.

SECTION-C

(a) Let d=1 +4fj+2kb=31—2j+7k and
& =2i—J+4k. Find a vector d which is
perpendicular to both d and b,and .d = 15.

OR
(b) If d,b,¢ are three mutually perpendicular
unit vectors, then show that |2d + b + &| = V6

Find the probability distribution of the number
of white balls drawn when 2 balls are drawn, one
by one, without replacement from a bag
containing 3 white and 3 black balls.

(a) Solve the differential equation:

OR

Find the area bounded by the line y = 2x + 3,
between the ordinates x = =3 and x =2 and
x-axis. (using integration)

21. (@) qRtan~1x = sin~? (%) ), @ x FT A A Fifg
22, g P(2,3,4) 3 Q(4,6,-3) A A A @ frafw 2

geitareor afie wrefta aftarcor gra Hiferg

23, I;H—:_;dxmmmamﬁm

2R ={"7 11 2<x<0 ’

£ () # Srempertaa i it i

25, (%) PR amume 6 At aTeY U wfag Brger 1

AT Tt 3 3 /s A T gTe 81 T 1 3
et oY S G S AT 3 e 8,
I Brher o fehat st & grd gm?

AYdr

25. (@) T T T AT 3 /AU Y T g T8 2

% R BTk & agd I G N JIE AN,
e geeht foream 3 &ft &

@ us-T

26. (F) T d=1+4f+2kb=30-2f+7k 3K

¢ = 20— j + 4k , o wfew d yra A, St @ 3K

peri FdaEd eraur &.d = 158
areEr

26. (@) 3R d, b 3 & TR T THIS A &, ¥ FEY

& |2a + b +¢| = ve&m

27. @& e Nl 3 ERE T 3 FA TR E T A& & 918

u, fomr i & 2 W Ppreft st 81 et %
e ST 1 Wfdehar sie J1d HIfSg

28. (%) Tahe Tt 22 = 2 4 sinZ F ger ifiry

HYAT

28. (@) T T 2 — X = 22 7 gt Ffr

29. W@y = 2x + 3, - @ HfeA x = —3 3R x =2

B TR &1 o7 STt 1 AT (G T STANT k)
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30. (a) If (ax + b)ei = x, then show that 30. (@) 91 (ax + b)e¥ = x §), druige

sy _(dy_ \ dy _(dy_ Y
2= () o= (z)
OR s .
30. (b) Differentiate with respect to x 30.(@) y =x” +y* +a* +x°% vt a > 0 GF R 8, 3
y =x” + y* 4+ a* + x® where a is constant F x 3 G FawCH HY
greater than zero.
31, g 3ferer y1a g R e 3

31. Find the intervals in which the function

F(x) = 2x3 —9x2 + 12x + 15 is strictly fx) =223 —9x* +12x +15 Frter e o e

increasing or strictly decreasing. . gEEE el
SECTION-D Hus=
3 =21 '3 =2 1 . 5
32.IfA=[2 1 —B]FindA‘l. 32. aﬁA=Iz 1 -3|& @At gAY
-1 2 1 -1 2
Using A1, solve the following system of AL 3‘7‘#'7 T é‘qﬁ-ﬂhﬁ e Feprt 1 e
equations: Hifsg
3x—2y+z=2 3x—-2y+z=2
2x+y—3z=-5 : 2x+y—3z=-5
—x+2y+z=6 —x+2y+z=6
33. (a) Find the shortest distance between the lines: | 33. (%) "_;-’1 = y—;l = '—'} 104 5;—3 = y—j%s = 5;—9- 5
x4l _y-1_ 229, qx-3 _yils 793 S
2 1 -3 nd == =" 5 aﬁaz@aqapmaﬁﬁw
OR HYdr
33.(b) Find the coordinate of image of |33. @@ #=20+3+ 4k +2(21-j+k) ¥ g 5
the point P(3,—15) in the line P(3,—1,5) ¥ wfafersr & fdwis yra A LRI
#=20+3f+4k+A(2i—j+k). Find the|. Yar & Rz P & =i g o ¥ w3 Pk I
coordinate of foot of the perpendicular from ) e

point P on the given line.

34. T ffr & Frer \Rees o aaereil w1l s IV 5

34. Solve the following linear programming
font ara} % 3fartd z = 200x + 300y &I

problem graphically:
Maximise z = 200x + 300y aTfreraeRuT FIfRT:
Subject to constraints . x+2y<12
x+2y<12 2x+y <12
2x+y <12 4x + 5y = 20
4x + 5y = 20 x=20y=0
x=>0y=0
. ™ x
35. (a) Evaluate: 35. @) Jo remeaan X T AH 1a hivg) 5
x
of 1+ cosasinx
OR HAYAT
35. (b) Evaluate: 35. (@) [ sin2x dx T IR 5

(1-sinx)(1+sin? x)

[ sin 2x
(1 —sinx)(1 + sin?x)

=gﬁ——m—————__—#'_'—'__—._
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SECTION-E

36. We see many big hospitals around us in metro

37.

_—

149-Mathematics

cittes. A large multi-speciality hospital
maintains a digital record of its patients. The
hospital administration decided to group
patients on the basis of their blood groups,
assuming that this information is extremely
helpful and important during surgeries, blood
transfusions etc.
For this purpose, they define a relation R on the
set of patients as follows:
R = {(x,y): x and y are patietns having the same
blood group}
Suppose hospital has a small record of 10
patients {Py, P;, Ps, ... P}, their respective blood
group recorded as:

P, > B,P, > A P; > 0,P, - AB,P; = A,

Pg — A,P; - B,Pg = AB,Py = APy = B
Based on the above information answer the
following questions:

(a) Find whether the relation R is reflexive or
not.

(b) Find whether the relation R is symmetric or
not.

(c) Find whether the relation R is an equivalence
relation or not.

OR

(c) Write all the equivalence classes determined
by this relation. Also find that how many
distinct equivalence class are obtained from
their records.

In a school, teacher organised a talent hunt
competition among three groups A, B and C and
gave some problems to solve. The probability of
solving the problems by A, B and C are 38%, 36%
and 26% respectively. The probability of
committing errors in solving problems by
groups A, B and C are 2% 3% and 4%
respectively.

Based on the above information answer the
following questions:

(a) Find the total probability of committing

errors in solving the problems.

Tus-¥

36, TR & B 7T HTE-ITE FE I ST 3@ 81 T

37.

mﬁﬁﬁwmaﬁﬁﬁﬁwﬁﬁmm
@ &1 e yoTed 3 AR @ 3% T A
SaTe o efieper ) Fota foram 7 AT §T R aE
ST T Rifhear, T e R F A wgd
It S HEEel gt 8l
mw*m&m%m%ﬂawmmﬁw
WehTC qieTR R &
R= {(x,y):x@?y%ﬂ’ﬁiﬁlmlﬁwmil}
e i srearer & 10 AffrT 1 ¢ Bter & fiE
2: (P, P, P, ... Py, } ¥ waft o wg A A wa §
e frar T Bl

P, » B,P, > AP; > 0,P, = AB, P = A,

P;— A,P; » B,Pg = AB, Py - APo—B

I T 3 IR T e st & sw A
(&) TaT @IS f ey R Tged & 41 e

(@) TaT Y foh deiwr R @ & 41 e
() T TR foh e & e weiy & 41

3o
am) ga ey g Rt et geaar et ol @ g
g foh forem qeaam ot 37 Reaprel @ Tt 81t &2

o farerer #, oo 3 i wEt A, B AR CF A=
& Win @ wfiafar &1 smieE frar oft 3= &
w0 % forg Fo wrard € A, B 3K C 3Ry g #
& HOY S TTTAHaT HI: 38%, 36% N 26% B W
A, B 3R C 30wl Y & A 7 Ffeat w0 A
TTTRHT 337TT: 2%, 3% T 4% Bl

IR AT 3 AR T Frferfaa st & sw e

() BRI Y &t et F Ffeat ) <t et STiiehar
e shiferg

2

<
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(b) If teacher find that there is an error in solving
problem,lthen find the probability that the
problem is not solved by group B.

38. Mr. Sharma consults with a vastu consultant to

bfuld a new house. Vastu consultant suggests
hlrn that in his drawing room the shape of
wmflow should be rectangular surmounted by a
se'ml-circular opening. The perimeter of the
window is 14 m.

EREEEE) 2

<-----

Based on the above information, answer the
‘ following questions:

(a) If radius of semi-circular opening isx m, and
height of the rectangular part is y m, then
find the relation between y and x.

(b) Find the area enclosed by the window in
terms of x.

(c) Find the area of the window which permits

" the maximum light inside the drawing room.
OR

(c) Find the width and height of window to

permit maximum light inside the drawing

room.

@) A sveaa F ae ge w o o e et 8, 2

At et ifdra g hifrg i e @E B &TT
B SELEIREE]

38, oty o ot e R ey s o e g e &

et foram AT e ¥ 3 ga e
sy F & gt w1 S T ¥ T
e g1 3w 3 g e gt AREATT 14

e Bl

D S

T G s ST AR s 36 S AT

@) qﬁmmﬁﬂmxmaﬂtmm
ﬁéﬁﬁytﬁaﬁ,?ﬁyaﬁu#mﬁﬁﬂmiﬁ"%ﬁ]

(R e o v, « 5 A T A

Ty axfer ape i xR Qe 3T 3 et Rergeht 1
CEREEICE T

T
) sAfifer e i arferene Jr T 33 et Ragehr At
<raré o S T R

* %k %k k%

N
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