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8 2 7
The valueof (12 3 5|1s:
16 4 3
A (A) O-° B) 2
(C) 7 (D) -2
d?y .
Ify= sin—! x, then —g is
dx
C (A) secy (B) secytany
. 2
(C) sec’ytany (D) tan“ysecy
If| a |_Zand 3<k<2then|ka|e:
(A) [-6,4] (B) [0, 4]
D «© 4,6 (D) [0, 6]
If a line makes an angle of 1 with the positive directions of both x-axis
and z-axis, then the angle which it makes with the positive direction of
y-axis 18
Cwn o (B) @ = (D) =
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5. Of the following, which group of constraints represents the feasible

region given below ?
v

(A) x+2y<T6, 2x +y2104,x,y20
C (B) x+2y<T76, 2x +y<104,x,y20
(C) x+2\>762x+y<104xy>&
(D) x+2y2T76, 2x +y=2104,x,y20

2 o 0]
“ - l s
IfA=|0 3 0|,thenA 1S :
l\ 0O 0 f')j :
s 4 ]
:
‘ 1 0o 0 : g 0
% ! aolor 2.0 |
A |0 & 0 (B) Rl
e o' 3 | lo o =
‘| : gk ol
2
o 0= 4 g 1 - | 4 '
A (C) 3‘“ 60 8 O ) I \ 3 1 |
0 0 b 0 0
| 5 l
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8 If A = la;]is anidentity matrix, then which of the following is true ?
k). 4 2 I l
(A) a; = SRR (B) a;=1,v1,
D v 1, if izj v J
. - 0, if 12]
(C) a;; = 0,vi,) (D) a;-=

V7)1, i i=j

8. Let Z denote the set of integers, then function f : Z — Z defined as
ﬁ,\;):.‘(‘g- lis:
(A)  both one-one and onto
(B)  one-one but not onto
B (C)  onto but not one-one

(D) neither one-one nor onto

-

a

b . -
9. Let A = d i be a square matrix such that adj A = A. Then.
¢
(a+b+c+disequal to:
A (A) 2a (B) 2b
(C) Zc (D) 0
10. A function fix) = |1 =x+ |x]| ] is:
(A)  discontinuous at x = 1 only (B)  discontinuous at x = 0 only
D () discontinuous at x =0, 1 (D) continuous everywhere

: "surface ar "a sphere wi espect to its radius
11.  The rate of change of surface area of a sphere with resy

v owhenr =4 em s

C (A) G4 em=fem
o

() 320 cmm~/em

(B) 48xem~/em

() 16t em~/em
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a
.[ ﬂx, dx = “, l'

- @

(B) fi=x)=-fx)

(A) fl— x) = fix)
B (C) fla - xX)= flx) (D) fla - x) = - fix)
dy

13.  xlogx = *¥=2logxisanexample ofa:

(A)  variable separable differential equation.
(B)  homogeneous differential equation.
C (C)  first order linear differential equation.

(D) differential equation whose degree is not defined.

14. If ;1) =2iA - 3 + 12 and l; = /l\ - 3 - lt.thcn a)and I; are :
(A)  collinear vectors which are not parallel
(B) parallel vectors

C (C)  perpendicular vectors

(D) unit vectors

15. If a, B and y are the angles which a line makes with positive directions of
x, y and z axes respectively, then which of the following is not true ?
(A)  cos? o + cos? B + cos? y=1
(B) sin? o +sin? B +giny=2

D (C) cos 20+ cos 2B +cos2y=-1

(D) cosa+cosP+cosy=1
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16. The restrictions imposed on decision variables involved in an objective
function of a linear programming problem are called :

(A) feasible solutions (B)  constraints

B (C) optimal solutions (D) infeasible solutions

17. Let E and F be two events such that P(E) = 0-1, P(F) = 0-3, PEUF) =04
then P(F | E) is

D (A) 06 (B) 04 (C) 05 (D) 0
18. IfA and B are two skew symmetric matrices, then (AB + BA) is :
(A) a skew symmetric matrix (B) asymmetric matrix
B (C) anull matrix (D) an identity matrix

number
Q;U;’SHO";\ s ‘w )19 and 20 are Assertion and Reason based questions. Two
SI: ‘q ”lt the CH €N, one labelled Assertion (A) and the other labelled Reason
aR: Bt orrect answer from the codes (A), (B), (C) and (D) as given below.

(A) B 3807t
A oth Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

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

19.  Assertion (A) : T )

- —>
Or any non-zero unit vector a , a .(— a

—y
a

).a =-1.

= (-

C Reason (R) :  Angle between a and (—a ) 18 ;

20.  Assertion (A) : Every scalar matrix is a diagonal matrix.
C Reason (R) : In a diagonal matrix, all the diagonal elements are 0.
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> — —
21. a ., b and ¢ are three mutually perpendicular unit vectors. If 6 is the

e > > >
angle between a and (2a +3b + 6 c ), find the value of cos 6.

B (53X 4 3L §
Car® — A =L 4 ) Loerso
| \lc—:_‘\ Ibh 4 3 ‘\ T
e 2
= (g = A+r0+C . 2 Anm. (\CC‘E@ -

22. Evaluate:
cot? { cosec ! 3}+ sin 2 {cos“l(l]}
@ s =V . 0 W W A
C—O# CQ“:SQM 'D‘\ ‘{’ 1 n {7 (€ = ,‘

2 5 N —=
=eat (@ [8) 4+ Sin (S 2 )

')r r rl = B

(o) = ) - er 2 @ e
' 9

‘\
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dy _ logx-l

23. (a) Ifx= Y, prove that o
(log x)

OR

[x2+1, D<x<l1

‘heck the differentiability of fix) = at x=1.
(b) Che |k3—x, 1< x<2
e K.I'IIIL‘J '.f'_.-'-" w o— |
@) = 7T gy ATl
— ol [__,'-é_ ey
_— }i__ = M i ML
!
{
}L —
= l; = «Q‘_.u'K_
L L
s oAy Rae— % Buw - Vence Prevaed
x (Bxy™ Q)
oR

-'Jg’()() = e . Check A :.,’ abk % =)
3—% | <= S 2 £

Y W
Q(l) = 4 o

%0
2
: i - o & s 2
- Qirn {\__j")* i‘ _E = Q_{(Y\ (;A J(\: —\L%—\”) p: +3\
ﬁ",—f’u —’f’\_ -0 - ¥ -
A0 = Um 108 40
£, X
= L -(14¢) =2 Um
":\ 0O 7 g a il (o}
! < \
L Since 407) # *(\*) = «F
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24, (a) Evaluate -
_
sin 2x cos 3x dx

¥
n
u

OR

b Given & Fx)= L and F(1) =0, find F(x).

X V2X—X

Q

RNAN Cot [ x o 5

A (o T

l,4‘<
- !5 \ \'\\n ™~ M x ) ‘,
’r [ B ,’
J Lo,S ¥ | (v "> ‘
R -
| e In - &0 l ( )
o [ ) A n
| pe | \ \ Ly et
(O . J \¢ | ¢ /
” &)
2 (b) 5,
OF — F ‘
"1\ C’I X) = — " ) ‘((\ = Find | "
o
= ! |
= F(\)() — ,— A
\-l‘n— nt
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L B
: Il — (x-*
FGd) = SR (x-1) * C
FCD = 60 = sinlo +c = (C. =

e

) ‘ FCx) = Sin (x- t)J & Flxn)-— Sy

25. Find the position vector of point C which dwndes the lme segmunt Jommg

/\

points A and B having position vectors | b 2) - k and — 1 + ) + k
respectively in the ratio 4 : 1 externally. Further, find | AB s BC | .
8¢ =7
= & \
A ¢ 8 A8
(\.'2_’—\.‘ (’\"‘|\ P\\ .
st —\4 6/55 ‘*C"p:’ y L\T,U‘-.U;\_.:' y %
O =5 i - , bl A
-— L’ 1 ,‘
" “:-.\_uai-g\; S Lok 2k SN
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26. Solve the following linear programming problem graphically :
Maximize z=X+Y¥

subject to constraints

9% + By < 100
Bx + by <200
X ”., _}" = ”
May b
3l ‘-“\ I. M o) |
% d
Al | k\’* loro
© A \\\ ) (A
N ) \\ O
AN R
7 \
>, \ 4
{ C\ h\ \ . .
0) s AN S‘_‘ 3 ,\\
el 3 -
1 . '} ¢ . L S —— -
(25,)
’ :
N/ \
evney | >
SSneE MinkilSe s adit
(UTX I A
Q) - —_—
—— Q
— A » -
(1(‘,6\ ls ‘"Mm — q() (L'- [ ‘—b ’ LJ_O
i ey MO | _ S
( Q)""C ) P o .
{8 . = '
!“_'\4@\ (20 )« May
\ 3 3 i 2 —————

~
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97.  The chances of P, Q@ and R getting selected as CEO of a company are in
the ratio 4 : 1 : 2 respectively. The probabilities for the company to
increage its profits from the previous year under the new CEO, P, Q or R
are 0-3, 0-8 and 05 respectively. If the company increased the profits
from the previous year, find the probability that it is due to the

appointment of R as CEO.

P(Pic seleclen) = &K PC Profit \ntrenses [P is telecka ) = 0.3
» P( — fa————) =0
P(6 —)= B
8 P( IR ) = 0.
PCr

P(Pab?ﬂ- (X< 10(1:@&3) = OOAAUR A OrQ e e g
= 4K R0\S 4 KY0'E + 2 x0:'§

= "2_’(“0 +O08\e + K = 3
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28. (a) Ifxcos(p+y)+cospsin(p+y)=0,prove that
dy o :
COS p — = —co0s“ (p + y), where p is a constant.
dx
OR

(b) Find the value of a and b so that function f defined as :

L8 Ga i E<B
x-2]

filx)=Ja+b, if x=2
xe +b, if x>2
| x - 2]

- P <P = L —
£ - -
=l P 8
r,J"
o = — (e5p. TONTY)
datr Wit 7%
2 o4
2 __v".._)" y.. C‘, -
- 'J‘L
o) > £
" 'C" & L4 e A4
= € o b . d/: = — (/ _— ==
— ,.,,,r — - - 3
d« 2, 1%
Py
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| . " logx . i
29. (a) Find the intervals in which the function f(x) = 5 is strictly

increasing or strictly decreasing.

OR

(b)  Find the absolute maximum and absolute minimum values of the

function f given by fix) = —)2(- . %, on the interval [1, 2].
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AL, rf(x) e %4 2 m e V2 | v
ol »

n\'ﬁnﬁ\“ ‘ ¢ (YLLE A\ (A o (e o 7.

£'ex ) - L.2 oy
9

Netes () =
dCa) s RS S
{ 2> 9 -{ al

SU c\thahL[}'. ﬁLuv.*\m\Qm \JCL\MJ :@ a_t »”Ne |

absebule  minitmum Velue _-_@ alF Mme 2
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30. Find:

[ e

(x+1(x-1)

./T‘»(" J)

(2 = dx= 2t db

Go) Q I de

P AN

p -
p. | 2GR
~ b |
(4 (e-1) (eane-)
- i -\ o
e\ S
o L FMdonmt 4+ C
k4
\ (.Fn.-l> +‘_G,CQ‘:K -\c_\ B -
P o h
31. (a) Find :
J‘ 2+-_ﬁ1n£x oX dx
1+cos2x
OR
(b) Evaluate :
/4
1 dx

SINX + COSX
0
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— .'- Q_M(_nf,tt
= it
S [w(\—o\ - “M(fl“)]'
5
K2
g %L\MI"‘
e A
\5_ L QM(YL+\)J [
J—-)_ e
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82. (a) Find the equation of the line passmg through the point of
- L, -1 z—1

intersection of the lines ~ = ¥ Sk and > 2

e 0

and perpendicular to these given lines.

S
-3

OR

(b) Two vertices of the parallelogram ABCD are given as A-1,2, D

and B(1, -2, 5). If the equation of the line passing through Cand D
is x-;4 =3 +27 =2 ; 8 . then find the distance between sides AB

and CD. Hence, find the area of parallelogram ABCD.

%:UQM UWneg L‘
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0
_& > xa(*c*“*‘“‘?, 24+8)

A AC=2,5)

C“',291>
Q—,ndf Ghecp + X=M _ b F —ecys 1
I - 2 2. 3

d,;s}'tl’(\CQ MLO &BACD = BX

R=(A+4,-2A-F,2A+8)

dvsof X = A+3, ~21-5_ 2243

asd-cd = 1, —%, 2

9

BxLchp 4 (A+3)— (-2A-5)+ 2 (24+3)=D
5 A+B YA+ 1o+ A e

= JA+ 19 =0
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3. Jet A = R - (3] and B = R - lal. Find the value of ‘a” such that

!
e

- |_:|
r 1 A—& o chee thar the
function f : A — B defined by fix) = — is onto. Also, check whether the
x ol

given function is one-one or not.

£ r-{3} — R-1icj

"‘i"&"}: ﬂ
-2
o} Aoo= a-“ 3“5
Fis onp Romﬁacﬁgclmﬁﬂ‘—fﬂ"“ﬂ‘

Nes  Wy- 3y xmd

= ')E[H—\):g‘apl
%%—i
et
Wy eR-I3Y7
2 e -1ty
R—iii( el R."-Slﬂ‘?]‘

H‘] fK._Z

4~ 20 =

S‘D“r‘um?i o £ -

N
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y b axy =2
“EEE R e o= 7T T

Lae x> © &—Wf

34. (a) It is given that function flx) = x? — 62x? + ax + 9 attains local
maximum value at x = 1, Find the value of ‘a’, hence obtain all
other points where the given function flx) attains local maximum

or local minimum values.
OR

(b) The perimeter of a rectangular metallic sheet is 300 cm. It is rolled
along one of its gides to form a cylinder. Find the dimensions of the
rectangular sheet so that volume of cylinder so formed is

maximum.
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lotcal maw at =) , Q€< (Z
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Uua’— |12y 4+ a =0

U—-12y 4 0 = O
a = fl\(;?\ ﬁ—x'

© {‘fx} e E2nE—+|20% 4+ 9

f

Usc— |24y + |20 = O

\

|
£'ex)
B % — %)k T 30
»  (x-1) (xPx ¢30) =0

- (m"l)(x¢( ('l .S)

> =] Point of local maximum (?fug,,_)
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+'cx) = Z 4(3x"—31)
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dob- lervpi = %, breadi = \so- ¢
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35 Using integration, find the area of the region enclosed between the curve

y = \/1 x“* and the lines x = -1, X 1 and the x-axas.
\d = JU— n*
ol I \ 2 Aw)

T )

Z \ d
\ nNCQa
(Aﬁ\/ 5 (2,07 j &

- ) - . \ w‘

(90 ) ‘ .
j .r4—7<:’- d %
-}
|
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—w—y — a

a sum of mone
pay for education. Some

academic achlevements

y ride
Provided to g student to help him or her
Students are grante

w h]l(} Othel S are

d scholarships based on their

rewarded based on their

financial needs.

Every year a school offers scholarships to girl children and mer itorious
achievers based on certain criteria, In the session 2022 — 23, the school
offered monthly scholarship of ¥ 3,000 each to some girl students and
T 4,000 each to meritorious achievers in academics as well as sports.

In all, 50 students were given the scholarships and monthly expenditure
incurred by the school on scholarships was ¥ 1,80,000.

Based on the above information, answer the following questions :
(i)  Express the given information algebraically using matrices. 1

(i)  Check whether the system of matrix equations so obtained is
consistent or not. 1

(iii)  (a) Find the number of scholarships of each kind given by the
. . X
school, using matrices. 2

OR
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(i) (b))  Had the amount

of H{_hﬂ].._l'f“-«.hl[]l given

to each girl child and
ent been inte s

. rchanged, what would be the
€ incurred by the school ?

% TE]FQé UF QQlwbrer‘s s el Condidale (Rs'%m)
MorSlgaus Studect (K¢ foov)

Todal no o} Stdeunls = §D

2t hp. U&/ shidesdy (?c(ﬁv\a‘ Re Bwo‘v[mmw) ="

= - (——— Youp[mm¥) =t
AT K. i
4 %
U) %{—\d = S0 '\ S BO'UO HUB‘D)( ) g‘ ) 80T
Eigyo x+ Moody = |, 80,000 —
Q{) o (D) b syelde fs Ax =8 Vi

here 18| 6 o %\dglffﬂ ¢ Copgistert
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Case Study - 2
Self-study helps students tq build
self-esteem of the e, arners. Recong confj
learners were ‘e]f-taught Sk sury
themselves. g

dence in learning. It boosts the
€ys suggested that close to 50%
internet resources and upskilled

SELF-STUDY

A student may spend 1 hour to 6 hours in a day

probability distribution of the number of hours
given below :

in upskilling self. The
spent by a student is

ka"‘. forx=1,2 3
P(X = x) = {2kx, forx =4,5,6

1 0, otherwise

where x denotes the number of hours.

Based on the above information, answer the following questions :

(i)  Express the probability distribution given above in the form of a
probability distribution table. 1
(i)  Find the value of k. 1
(iii) (a)  Find the mean number of hours spent by the student, 2
OR

(i) (b Find P(1 < X < 6).
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m e E A
A Plxan) - § k' x=12,3

1 x n=14,%,€

0

s ﬂc-ﬁ_‘_“_s‘

Otheruy ce

(O Rroh - dichbutin,

) T_ _F(”’() ) X._._ no C‘? t"r\fruﬁ
¥ |- e P(x)= Pach (Studying X
9 LUK
8 gvi
o | lok
oY )
S =
) S pex) = | 3
) —=
8 U3k=) :\(P:;_g A

@ @ ecx)= T¥ P&
= K+ Bk + 2Tk +32R+ SoR + F2 R

= |90k
| S ‘3%"’“‘“ faas 33 W
4 4
T TTEERS !
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) (b) P(lex4 q)

e -

a given

model, the rate of Browth of this sam

Stationary

N}ad
Log
Lag

Time

No. of bacterial cells (log)

0 kP, where P is the population of bacteria at any time ‘t’.

Based on the above information, answer the following questions -
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(1) Obtain the general solution of the given differential equation and

express it as an exponential function of ‘t’. 2

(i) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the

value of k. 2
'(-H:' 2 V\(‘ Vl "‘l"h",x,m ’)‘ ‘f'vt " (A_l‘ : |
Ak ..
iy
A r“v : |
chy =l -
r
gr{f. g SV r‘,'
(!
G ( wh /'W”'"L)
=y \Qu() Ke T« ]
4
-, P o Kt
C V\
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\‘_‘b ko, 6 F=)o00

e\ f= ZooU

/

| oL

lezp = Ae @S A-
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)
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