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Time :3 Hours lax. Marks : 80
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This Question paper cantains - five sections A, 8, C, D and E. Each section is compulsory. However, there are internal
choices in some questions.

Section 4 has 18 MCQ% and (02 Assertion-Reason based questions of | mark each.
Section B has 5 Very Shart Answer (V54 )-type guestions of 2 marks each.

Section C has 6 Short Answer (54)-type questions of 3 marks each.

Section D) has 4 Long Answer (LA4)-type questions of § mariks each.

Section E has 3 source based/case based/passage basedfintegrated units of assessment (4 marks each) with sub
jparts.

SECTION-A (Multiple Choice Questions)

Each guestion carries | mark.

: a f
Given that J’L=|:
Y -

() I+of+fy=0 (k) 1-a?—By=0 ) 3—af-py=0 id) 3+a+fy=0

] and A* =31, then

The principal value of ﬂn“l_ %] i5:

n n In In

i b — B ) ==

(a) 3 (b} - (c) 3 (d) 3
k
Iffix)= {1 colix). Lmi is continuous at x = 0, then
0 . x=0
(2} k=0 (b} k=0 e} k=0 (d) k=0
(cos'Gx=1) Y
The range of the function y = L—+1J IS
n
(=) [1,4] (b} [0,=] (e} [L,=] (d) [0, 7
Ifa= [111:]]“nl « po then A’ is equal to
{E:I [EJ|]n: m [h} [Eu]mu n {E} I.E:"Lun [d'} [Eu ]nu m
. . 457 41 | .
The interval in which the function f{x) = is decreasing is ;
1 1} |
(a) “E‘EJ (k) "E’E (c) (-L1) (dy [-1,1]
The derivative of :‘3 with respect to log x 1s
3 3 =

(a) txs (b) Ix=2e” (c) 3x 3::‘3 (d) 313:13 + 3%

The function f{x} = tan~'{sin x + cos x) 15 an increasing function in
T mom A mom
(a) [}5] (b) [‘_E’EJ () [‘:‘q) (d) (*E’EJ

.|-5::1:E"3x1:u9|.'c 3y dx =

{a) —3{tanx)'? + ¢ (b} —3{tanx}'3 + ¢ {c) 3ftanx)1? +¢ (d} {tanx)-13+¢



10.

1.

Il

13.

14.

15.

16.

17.

The area enclosed between the curve ¥ = log.(x+e) and the coordinate axes is

(a) 1 (by 2 ) 3 (d) 4
The direction cosines {, m, » of two lines are connected by the relations !+ m + n =0, Im = 0, then the angle between them is:
() =/3 (b} =/4 {c) =/2 dy 0O

x/2 -J':E
Valueof | 7= dx g

: Jsin x + 4fcos x

K - K

iz} 3 by = {c) P {d) None of these

The order and degres of the differential equation whose solution is y =cx +el 342 wheccis a paremeter, is
{a) order=4, degree=4 (b} order= 4, degree = | {c) order=1,degree=4 (d) Nomne of these

The points A(l, 2, 3), B (-1, -2, -3) and C(2, 3, 2) arc three vertices of a parallelogram ABCD. The equation of
CDis

X ¥y z x+1_._'_|.r+3‘_z—1 P x—!_y—iuz—i
WTTE 2 b 3% ® 3”31 @) =573
2
The degres of the equation et d—}'-i-sin[ﬂ] =3 is
i dx
(a) 2 by 0 {c) not defined (dy 1
Minimum value of £ = 3x + Sy subject to constraints x + y2 2, x +3yz 3, x, y2 0
{a) 6 (b} 7 {c) & idy 9
If PlAnB)=0.15, P(B')=0.10, then P(A/B) =
1 l l l
@ 3 ® 3 © % @ 7
The maximum value of z = 2x + 5y subject to the constraints 2x + Sy < 10, x+ 2y 2], x—-y<4, x =z y2 {, occurs at
(a) exactly one point (b} exactly two points (c) infinitely many points (d) MNone of these

(ASSERTION-REASON BASEDQUESTIONS)

In the following questions, a statement of Assertion (4) is followed by a statement of Reason (R). Choose the correct answer out

of the following choices.
() Both A and R are true and R is the correct explanation of A.
(b} Both A and R are true but R is not the correct explanation of A.
{c) Aistrue but R is false.
(d) A is false bur R is true.
19. Assertion : Every relatbion which is symmetric and transitive is also reflexive.
Reason : If akb then bEa as B 15 symmetnc. Mow aBb and bRa = ala as K 15 transitive.
20. For any squars matrix A with real number entries, consider the following statements.

Assertion : A + A' 15 8 symmetric matrix,
Reason: A — A" 15 a skew-symmetric matrix.

SECTION-B

This section comprises of very short answer type-guestions (VE4) of 2 marks each.

21.

eral 2 th ite A~
—5 _2, BN Write -



2
21, Ifx=a(cost+rsinf)and y=a (sinf - ¢ cos t), find %

0OR
Dhnfferentiate the function cos x . cos 2x . cos 3xworix

dy -y _
13 SD]“::IJ:+ I—xl ]

2
25. Find the order and degree of the differential equation y= 1?4. at [_EJ +b2.

X

OR

<o
ﬂ"' y
Find the order & degres of [f] +m~s[%] =0,

SECTION-C
This section comprises of short answer type guestions (84) of 3 marks each.

dxsinx

26. Evaluate: i——n!r
0

l+cos” x

Evaluate: | S il

T 45146

27. Find the area of the region bounded by x2 =4y, y=2, y=4 and the y-axis in the first quadrant.

28. If a, E,E are three mutually perpendicular vectors of the same magnitude, prove that § + b+t is equally inclined with the
vectors iE and =

0OR
e =F S 2 — —+ - —3 — N —
If a =31~ and h=2i+_j_3k,l.h:n:1prﬁs b inthe form b =by+bs where by || a and by La.
Fri'
19,  Ewvaluate:
‘Fsinl.t+tm12:

L
Evaluate: j o L P

% l+cos” x
3. Mimmsed=-3x+4ysubjecttox+2y<8 Ix+2y< 12 x20,y20
31. Inahostel, 60% of the students read Hindi newspaper, 40% read English newspaper and 2006 read both Hindi and English
newspapers. A student is selected at random
(2) Find the probability that she reads neither Hindi nor English newspapers.
{b) Ifshe reads Hindi newspaper, find the probabalilty that she reads English newspapers.

(c) Ifshe reads English newspaper, find the probability that she reads Hindi newspaper.



SECTION-D

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

LY R

33

35.

n=2

i %Wx eA. Then show that fis bijective.

LetA=R— {3} and B=R— {1 }.Letf: A—s B defined as fix) =

I_
0 1
Lﬂh-[ﬂ D],shnwthat {al + bA) = a" [ + na"-"bA, where | is the identity matrix of order 2 and n & N,

OR

1 2 3 -7 =% =0
x - =
Find the matrix X sothat X 4 % & > & &

Prove that radius of right circular cylinder of greatest curved surface area which can be inseribed in a given cone is half of that
of the cone.

Ail, 6,-9), B(-3, -6, 3)and C (7, 4, —1) are three points. Find the equation of the line AB. IfD 15 the foot ofthe perpendicular drawn
from the point C to the line AB, find the coordinates of the point D.

OR

. " i : .ox_ y=]l z=12

Find the image of the pomnt (1, 6, 3) in the line T=T= :
SECTION-E

This section comprises of 3 case study/passage - based guestions of 4 marks each with two sub-parts. First two case study
guestions have three sub-parts (i), (i), (i) of marks [, 1, 2 respectively. The third case study gquestion has two sub-parts of
2 marks each.

36.

3.

Case - Study 1: Read the following passage and answer the questions given below.

Mr. Rakesh is the owner of a high rise residential society having 50 apartments. When he set rent at € 10000/month, all
apartements are rented. [Fhe increases rent by ¥ 250/month, one fewer apartment is rented. The maintanance cost for each
occupied unit is ¥ 500/month.

{i) 1f Pisthe rent price per apartment and & is the number of rented apartment, then find profit.
(ii) Ifxrespected the number of apartments which are not rented, then find the profit.
(i) 1fP= 11,000, then find the profit.

OR
Find the rent that maximizes the total amount of profit.
Case - Study 2: Read the following passage and answer the questions given below.
A buitlding 15 to be constructed in the form of a triangular pyramid, PQRS as shown in the figure.




38.

Let sts angular points are P{0, 1, 2), (3,0, 1), Ri4, 3, 6) and 5(2, 3, 2) and (7 be the point of intersection of the medians of AQRS.
(i) Find the coordinates of point G,

{ii) Find the length of vector PG

{iii} Find area of APQR (in sq. units).
OR

Find the sum of lengths of PQ and PR.

Case - Study 3: Read the following passage and answer the questions given below:
Three students A, B and C are playing a dice game. The numbers rolled up by them in ther first three chances were noted and
givenby A= {1, 5}, B={2,4, 5} and C= {1, 2, 5} as A reaches the cell *SKIPY OUR NEXT TURN" in second throw.

[
o ?
i) Find P{ANB|C)
(ii) Find P(AUB|C)



Solutions

SAMPLE PAPER-5
(e} A2=3/ dx
213 413
2 9. sec”  xeosec  xdx =
a4+ fr ] i) 30 I S o J '{sin‘”]'xnns‘?"]x
= 0 Br+a? 0 3 Multiplying N™ and [ by cos? x, we get

@ w{-L)farsd-]--3

(b} Since fi{x})is contmuous at x =10 *. lim {ix)=§0) 10
x—+ =

but £{0)= 0 (given) - :-_r:E fix)= ;h—rgril.'l o oos (Ux)=0,ifk=0

2 2
() -1=3x-1=x1 :'.-051'53 :-dnmu.inis[nai]

2
whenx=0theny=1,x= E,y=4- Hence range is [ 1, 4]
{l} H:'A = [Eulm: [ %] ﬂ.'l-:ﬂ AI = I.a,.lu X B

4x% 41 1.
() Given )= —— Thus f'(x)= 4——
X
fix) will be decreasing if £'{x) <0
| l =1 |
Thu.s*i-x—lcl}::. 1—2::-4='-.-Te:1c_5

54
73 )

Thus interval in which fix) is decreasing, 15 (‘
k]

fe) Lety=¢e" z=logx

On differentiating wort.x, we get

d_:,- = ::‘1 {3: 2] = 3:’.1:13 =

dx o =rgol
dy 3
:l_}'= dx _ Ixte® X 313':!3
& & (1
dx X

(b} Since, fix) = tan-'{5in x + cos x)

()= ———

- i
I+(sinx +cosx

i -...Ems[: +%]

i+[5in X +|::|:u:r.:|l2

fix) 15 increasing if f'{x} >0 = cos

—

1+E]}ﬂ
4

)

:I'I:*: +!|:TE 3:":1:' +
= - P Sy e X
2 4 2 .

du | A

Hence, fix) is increasing when x e

—

=
2

=

"::u\s:—sinx} 12

{ Putting tan x =t = sec? x dx = dt}

_Iﬂlld}.u[ dt o l_”3I
= 43 S 1)

+C=_3tanx)"? + c.

tam

(a) Required area (DAB)

(a) Given d'c’s of two lincs are £, m, n connected by the
relatons F+m+n=0and fm=0

Mow, é+m+n=0 = f=-m-n = f=—(m+n)j
and fm=0=-{m+njm=0 = -mm-mn=0

mm = —mn; Thereforemand m+n=0

Then E—l=%=“—f.ﬂnﬂirf+m+n=u then

"1

L L . ]
g =

{E]1 ml:n]} ={_I:ﬂ1 l}m:"i {'E_E!m]: n_z}:[u:-_!: 1]
We know that angle between them

_ 04041 ~ | _l
88 = 041 g0s14T 242 2

2
2

=cos B® = 4 =60" = Ei=;

il "JI'SLU_I

- dx ,
ic) L-:ll—{dulrii o)

nx ++Jcosx

i Jsin{m /2 —x)

Then, 1= | e 15

cos =

=2 -J’E 2 )

= I= !M {1

Adding (i) and (ii), we get
il

[ o =2 | pe——
3= I — s 0+ ]- _ b dix
o ;IIIE.‘I. +--.|'5m.t o ismx +;1:.'-usx
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14.

15.

16.

17

18.

] prm— p— D
= j 5:!.nx+ = f 1.d1=[x]ﬁ”=£—ﬂl
o sinxagosx g 2
! e
= I= E::- { . Sinx :II.: K
4 o -4"5|.1:|1+‘..|r|::u51 4
(€) y=ex+c’=3c¥242 (i)

Differentiating abowve with respect to x, we get %: g
Putting this value of ¢ in (i), we get
X r2

}'=I£+ ﬁ =3 i +2

dx A dx dx
Clearly its order 15 ONE and after removing the fractional
power we get the degree FOUR.
(d) GivenA(l,2,3), B{-1, -2, -1)and C(2, 3,7), Let D be
{a, B, ¥). Since ABCD is a perallelogram, diagonals AC
and BD bisect each other i_e., mid-point of segment AC is
same as mid-point of segment BD.

[1+1 2+3 3""2]..['1_1 f-2 r—IJ
T2 tats FLata s
= a-1=3,-2=5,y-1=5
= a=4,p=7,7=6
Hence, the point D is (4, 7, 6).
We have C(2, 3, 2) and D(4, 7, 6).

Equation of line CD is

x=2 y-3 z-12
4=2 7=3 6=2

1—2“}'—3H1—1
2 4 4

=

x—2 y-3 z2-17
| g
{c) The given differential eguation 15

2
et d—i+5i.n[ﬂJ=3
de? dx

Since, this differential equation is not a polynomial in
terms of its derivatives.
Its degree is not defined.

LE.,

is the required equation of line.

. S L
) Em?m:mmmﬂ{i,i}

P(AnB) 015 _ 015 15 1
P(B) _i—P[B'}_l—ﬂ-]_‘EFD [
(c) We find that the feasible region 15 on the same side of

the line 2x + 5y= 10 as the origin, on the same side of the
line x — y=4 as the origin and on the opposite side of the

(€} KAMB)=

0.

21.

linex+ 2y= | from the ongin. Moreover, the lines meet the
coordinate axes at (5, 0), (0, 2 (1,0),( 0, 1/2)and (4, 0). The
30 2]

lines x — y=4 and 2x+ 5y = 10 intersect at [T:? )

A(D, 1]
{0,

Br1, @
The values of the objective function at the vertices of the
pentagon are:

5 5
(i) E-ﬂ+5=5 n) Z=2+0=2

10

b _ 60
(i) Z=8+0=8 () Z= T+ =10

vy Z=0+10=10
The maximum value |0 occurs at the pomts D307, 277) and
E(0, 2). Since D and E are adjacent vertices, the objective

function has the same maximum value |0 at all the points
on the lines DE.

{d} Let R be defined on the sot {a, b, ¢}
then R = {(a, a), (b, b), (2, b), (b, a)}
is symmetric and transitive but not reflexive.

@) Let B=A+A' then B'={A+A")
= A'+(AY [as{h+Et}' =A’+B']

[n:{ A = A]

=A+A'—p (asA+B=B+A)

Therefore, B= A+ A' is 8 symmetnic matrix.

Nowlet C=A-A'=C'=(A-A'Y=A"'— (A7
=A'-A=-({A-A"=-C

Therefore C = A - A’ 1s a skew-skymmetric matrix.

P ER
15 -2
2 3
)4

4F. _,

S0, A s a non-smgular matrix. Therefore, it 15 mvertible,
Mo,

T
=1 =5 =1 =3
sadjd = =
=3 2 =5 3

=A'+A

=—4-15==1920

[¥2 Mark]

[% Mark]



21,

x. 3

4. 1A [2 9] |5 =
~A =—-— |19 19
19 19
(ven
x=g(coss+tsmf)and y=a(sin - ¢ cosr)
dx i g
= =—=a(-simt+1lsmr+icoss)
dit
:h% = gicost ..-{1) [*2 Mark]
and ﬂ= aioosi =1 cost +rsinr)
= % = atsint ...[1i) [*2 Mark]
ﬂ__tfy.l'ﬂ'f atsint _ g, "
['a Mark]
d’y d dt
M —E = | tANN :I—I'ﬂ I)—
iy ‘t[ ) (tan ]:ir
2
= ﬂl—‘1'P=-='.|:Ir.£=m|.--|:14' :
& dx aicost
d? 3':
=—Z== [V Mark]
. at
OR
Let y=rcos x . cos 2x . cos 3x,
Taking log on both sides,
log y=log cos x + log cos 2x + log cos 3x ,
['a Mark]
Differentiating wor.t. x , we get
18Y e (tan+2 tam 2x 4 3 tan 3x) [t Mark]
y dx
d
3 Ex-'"—hr{mﬁzmz;ﬂmm [ Mark]
y %-—{:mx-mh.mﬁi‘a
(tanx+ 2 tan 2x + 3tan 3x) [ Mark]
The given differential equation s
= 3 :l:,' -y
I} _Il i_
..h «.ﬁ-x
]J:ltcy:ur.mg both sides, we get
f I d::—‘[ : dx
I—yl -2
= s5in~ y-—ﬁm Txssin”'C [t Mark]

14,

25,

26.

= sin™! :f-!-sin_l x=s5in"'C

::.sin_l[}lﬁh-—xl+1<Jll—3rlj=5i.1:|_ll:
= yulrl-xz +xq'|r]-y2 =

Thisis defined for |—x 20 Le, I.E[-l,]]
Hence, }IJI-:I +.t‘|!|rl-;|.r1 =, X ['L]] 15 the

general solution of the given differential equation.
[1 Mark]

w2 o2
I+ cos2
[ cos® x dx = f%dx [1 Mark]

(-2 cos’A=1+cos2A)

{ [cos24.da = Ej"”‘]

[1 Mark]
Given differential equation can be written as
2 2
J AN ) z
¥y +x [E] 2 ot [I:[I] +b [1 Mark]

Clearly, itis a 15t order and 2nd degree differential

equation. [1 Mark]
OR
&)
[—-'IE] + :ns[ﬁj =)
dr dx
Itisa D.E. of order 2 and degree undefined.  [2 Marks]
n 4rsinx :
Letl= | —————dx —A1)
0 lscos”x

rt-4[.':—I}scin{l:—nc_'p
1= 3 dx ['4 Mark]

p l4cos (m-x)
F (4m - 4.1'}5111:-: .
o l+cos®x =48}

Omn adding (1) and (11), we get

ir-*i:-:j[ —a’rz

\ 144
where = cos x
whenx=0,r=1

x=mi=-]

]- 4msinx

E+—m5 X

[1 Mark]

-4nj' = = dnltan 0, [% Merk]



I7.

=4x|:tm" m-tan"{-n}
= 43:[5—3—:{] =—2g?
4 4

[=—o

[1 Mark]

" +5x+6

I.{ 2x+4

_E -sz +5x+6

2r+5=1

=-!~J- dx
2 Jf" +5x 46

. IJ (2x+ 5)dx l dx
‘\|r.'l.'2+5 + 6 2 q|[:r *+5x+6
Consider

:1x+5}¢:

;.:r +5r+6

Let x*+5x+6=7F
Ix+Sadv=2+dt

1 ¢ 2rdt

T=1|:I +5x 46

dx

[1 Mark]

S

2 [1 Mark]

dx
s e

dx

SR0]
T4=| =[=
LR F
Yol T
g T | oY
f- .5 -
I+E]+w.|'x‘+5x+6

r
h; 5}+-».II.::1+ Ax +ﬁ|+£‘

I 2x+ 5 3
1=m _E[IDE . +4)x +51+6H+C
[t Mark]
The given curve x =43rlsapm15 with vertex at (0, 0).

Also since it contains only even powers of x, it 15
symmetrical about y-axis. y=2 and y=4 are slrmg]:lt lines
parallel to x-axis at a positive distance of 2 and 4 from it
respectively.

Required area = area ABCD

- [oxt =2

1]
e

+iC

$C

[1 Mark]

18,

.. a
=2 \fyey
y=4
;fa: . ?;fc
-1 _A_
3 , y=2
3 ], x - X
32 =82
_(_34‘] 5q. units v [2Marks]
— —}
Ifa, b, ¢ a.n.'rnutu.llly perpendicular vectors and
~A1)
_h .-
and = b, =D {1} [1 Mark]
a2 3 3+ 3 =
Now, a+h+|:: a+b+c ||a+b+c
33 —F—F —F —F —F —F —F—F —F —3
=ag.a+a.b+a.c+b.a+b.b+hb.c
— = = =3 — —»
+c.a+c.b+ec.c
2 2 2 -3 5 -3 =3 —3 3
=|al +|b| +|ec| +2f a.b+b.c+e.n
=2+ k3 + K2+ 20 [using {1} and (u1)]
=32
3 —3
= lasb+c|=43k _[ig) [1 Mark]
- — — —
Let a4+ b4 ¢ makes angles o, fand ywith n, b and ¢
respectively.
3 3 =
a4+ b+ cloosa

== = —=
ala+bhse |=

;)[
- = = 3 — —

a.a+a.b+a, c:"-lc{u"-k}l::uia.

? =ik cosa
- ()
Similarly, fi = cos™" [%} and ¥ = cos™! [%]

Thusa=Ff=y

-+ = —
Hence, a+ b+ c 15 equally inclined with the vectors

—5 = —
a, b and c.

¥

[1 Mark]



19,

OR

. AP e BT
Here, given vectors are a =3i—jand b =2i+j-3k

-+ =3 3 -
Smeeby||a = by=Aa forsomeld .. (i}

* " a A
Let hl =E]i+ﬂ.2j+-ﬂ.5|:

= =
Sinee by La -

-+ —
by.a =0
= {u];+123+alﬁ}-|[3;—i}=ﬂ
= Ja;-a,=0

-+ -3 -3 - =
Now, b =bj+b; =ik a+b
1{4..3_3];ﬁ1[3;—i}+1|;+agi+aji:

= {31+a|}i+{—l +as3 }j+a;l7:
Comparing co-efficients, we obtain
A =2_ 31_,:12; |+Aianda,=-3

From (i), we

I
32-3)-1-k=0=d=3

From (1v), we have

Froun (ii), we obtain
—* = 3= -
by =—14—3=-3k
2 1] EJ
From (1}, we obtain
—¥ 3 = 3f I‘.
hl—{EI-J}—EL-‘EJ

Henee

E{=L{3i_3} and Q%{m}-m [1 Mark]

o
sin® x+tan’ x
Dividing numerator and denominator by cos?x, we get

ax

i '{t.an X +tan 151:1:'21

-I dr
tan” x I+5-|:-’L' x}

EEEEI

J.tm‘j'r[hum"-x}
Puttan xr =1t, l.h:ns:t.'l.rittdf

[ Mark]

o '{: i+ 2) lf: 2 +2]

3.

T2mnx 22

[= f 2% (l+=in I}d.x

l4cos” x
=1

i 2x dx zj:smxd.t

1+mr5 X I +cos” x

x sinx dx
-1}+4j * [ Mark]

l4cos?x

Tim—x) sin (x-x)
=4-I'T[I.ﬂ]'.l:|'[1d1

]+m5:{x— x)

[4 Mark]

sin x dx 4T15in x dx
= l+cos” x °

=~|_4J'

|+n|:|5 1

T o
= 2|=¢nj'L’;_d1
I:|I++:|:r5 x

[1 Mark]

put cog x =t = — sinx dx = dt = sinx dx =—dt
whenx=mthent=-1
when x=0thent=|

—dt it
=4 =4 Mark
n!!+:1 E:[|l+r1 I ]
[
-Exl ol =En[mn_Lf]:]
I:,1+.r‘j'
= &=[ an~ (1) = tan~" (0} |
:EI[E—D]:lx
4
=]=x [¥2 Mark]

Ohjective function £Z=-3x + 4y

constramts are x + 2y < &

In+2y<12,x20,y20

(i) Consider the Imex+2y=8, It passthrough A (8, 0)
and B (0, 4), putting x =0, y =0 m x + 2y < §,
0 = & which is true.



= region x+ 2y < B lies on and below AB.

[2 Marks]

(i) The line 3x + 2y= 12 passes through P (4, 0), Q (0, 6)
putting x =0, y=01in
Ix+2y< |2

= 0= 12, which istrue.

Region 3x + 2y < 12 lies on and below PQ).

(m) x 2 0 the region lies on and to the right of
y-mxis,

{iv) wz0 lies on and above x-axis.

(v) Solving theequations x+ 2y=EBand 3x + 2y = |2 we
petx=2 y=3 = Ris(2,3) where AB and PQ.
intl_:r'snct.Thc shaded region OPRB ig the feasible
Tegion.

AtP(4,0) Z=3x+dy=-12+0=-12
AtR(23) Z=_6+12=6
AtB{04) Z=0+16=16
AtQ(0,0) Z=10 [1 Mark]

Thus mimimum value of Zis-12 at P (4, )

31. (a) Let H and E represent the event that a student reads

Hindi and English newspaper respectively

P(H)=0-6,P{E)=04,  P{(HNE)=0-2

Probability that the student reads at least one paper

=PHUE)

Now P (H)=06,P(E)=04 ,P(HnE)=02
P(HUE)=06+04-02=1-02=08
Probability that a student reads neither Hindi nor

English newspaper = |-P{(HUE)=1-08=02

[1 Mark]
{b) The probability that the student reads English
newspaper if she reads Hindi
P (E~H)
=PEH)="pg
NowP (E nH)=02, P(H)=06
PEM)=g£ =3 (1 Mark]

{c) The probability that she reads Hindi newspaper if she
reads English newspaper

31

33

=P(H/E)= P(HnE)=0-2, P(E)=04
P(HAE) _0-2 1

P(HE)= P(E) =0 =E [ Mark]
One-one/Many-one : Let x|, x, & R— {3} arethe elements
such that

=2 x,=2
Fix,)=Ff{x,): then f{x }="fix,) = 1:_3: 1i-3
= (%)= 2}{xy 3y =(x;—- 2} {x-3)
= xX,—2x-3x +6=xx, —2x, - 3x,+6
= —1!1—3I|-—11]—311
= xy=x; S i) =0x,)=x, =x,
= fis one-one function [2 Marks]

Onto/Inte : Let y 2 B— {1} { co-domain)
Then one element x & K - {3} in domain s such that

[ 3y-2)

Xes =y :bx—E-xy—Ey:bx-L';T__lJ

n=13

fix)=y=

[2 Marks]
. Thepre-image of each element of co-domam R - {1}

exists in domain R — {1} = fisonto [1 Mark]
1 0 o T
L-H_E--[ul+h.&.}'-[ﬂ(ﬂ ]]+h[ﬂ ﬂ”
a 0y {0 BYI° fa BbY
o oo o) o ) (v
RH.S. =2+ na™ bA
JE B g Y
(o 1) +m{s o
o a® 0 4 0 na®™b I g" pna"pb TR
0 an 0 ] ] as [ ]

We have to prove that

a b]" [a® ma™'b
0 al |0 a®
Applymg the principle of Mathematical Induction

na™'h

a bl ah
Put Finj: & o = 0 4 forn=1,

rorfy 6 ]

. Pin)istrueforn=1, LetP(n)betrue forn=k [I Mark]

k
BT b g ak kak=lh
) [ﬂl a] [ﬂ alk



fa b
Multiplying both sides by | - ]

P N A

a2t ka*'b’a b

R.H.S-'_ﬂ El n B
El:-l-!
10

This shows P (n) s true for n =k + | then by principle of
mathematical mduction, P (n) 15 true for all positive integral

[ 1 Mark]

ba* +ka"hj| [a"""

l_l: #1

(k+ l}u‘h:|

0 E_l:-i-l

valoes of n. [1 Mark]
R
g8 b
mleX= e dl
1 2 3 =7 =f =0
x[4 5 E]_[ 5 g 45]
|2 BT 2 13 _n+-ll'.} Ja+35h da+éb
“le dl|4 5 6] |c+4d Zc+5d Je+éd
il =] =f
Equating the corresponding elements
atdb=—7 AT
Ja+5h=-38 i1}
Ja+ 6h=-0 4 11]
Multiplying (1) by 2
2a+Bbh=—14 A1)
and 2a+5b=-18
Subtracting (11) from (iv) [ Mark]
Ih=—=¢ s b=_3
Putting the value of bin (1)
a-8=_-T7, sa=8-T=1[1 Mark]

a= |, b=-2 satisfy eqgn. (11) alsoequating the element of

second row

c+4d=2 ¥
2e+5d=4 v}
e+ bd=8 wan}
Multiplying equ. (v) by 2
2o+ Bd=4 i)
Subtracting (i) from (viii)
H=4-4={ d=0 [l Mark]

;. from e+ 4d=2 =
c=2 d=0,satisfyequ. (vii) also
Thus a=1, b==2,¢=2 d=0

1 -2
I-I:nc:,l'{-z i

34. Let VAR be the cone of radius of base rand height *A°. Let
radius of base of the inscribed cylinder be x.

\t

[I Mark]

Noe, we observe that AVOB-AB'DRE
Yo OB

= B'D DB

= T

= R'D=

- [ ! Mark]
Let C be the curved surface area of cylinder.
Then,
C=2n(0OC)(B’D)
2nxhir-x) _2zh
r o
Differentiating wrt x, we get
dC 2wh

e e
- r(f )

= C= (rx=x)

[ Mark]

[ Mark]

a
For maximina and minima, put I=ﬂ
20
r

= r=-2x=0

[r=2x)=0

r

= r=lyor I= 5

Hence, radius of cylinder is half of that of cone.
d*c _i[ln.h{r-lx}]

[ Mark]

Al dt  dx r
=2]ﬂ'l_-2]=‘4ﬂ:ﬂ ash,r>0
r r
d*C

-d--:l- <0=C ismaximum or greatest.

F

Hence, C is greatest at x=—

: [1 Miask]



35,

36.

Equation of the line AB is

x=0 _ y-6 _z~{B) 3z _y-6_zs9

0-(-3) 6-(6 -H-3 7 g '
[1 Mark]

Any point on it 15 given by (r, 4r + 6, —4r—9), letit be D,

MowCis(7,4,-1)
s Direction ratios of the line CD arer— 7, 4r +6 — 4,
4r-9i-1) 1e.r—7,4r+2), 4r-8 [2 Marks]
AsCDLAB So (r—T)- 1 +{d4r+2)- 44+ {-4r - B)- (-4)=0
= 3r+33=0

= r=-1, . Thepoint Dis (-1, 2,-5).

OR

For image of P (I, 6, 3) in L draw a line
PR L £then R isits image of () is mid point of PR and PR L
£ Letd,p,vbethedr'sof PRLPR LE,
=i | +px24vxIi=0 =i+ 2u+iv=0

. x=]1 y-6 z-3
and equ. of PR is e

P{l, 6, 3) [

[2 Marks]

[1 Mark]

Anypoint on itis (Ak+ 1, pk + 6, vk + 3) let itbe 8, As B liss

on |, so. [} Mark]
xk=1 pk+6=-1 vk+3=2 :‘lk-i-l_i.tk-i-S
T 2 1] 2 1 3
. Nk + 1)+ 2{pk +5)+ vk +1)
it S e Fale2nZe3x3
_ 44 2p4 vk =i
= = =
= k=0 pk=-3 vk=2
= Q(0+1,-3+6,24+3)=(135) [2 Marks]
Asg (} 15 the mid point of PR, so
I+ x' B+y' EEY
=i =2| =5 = = '=
3 "3 =3 = x'=1y=0z'=7
= R(1,0, 7). Which is the image of P. [1 Mark]
(1) Income from rent=NP
Maintenance cost = 500 M
»~. Profit =NP - 500 N =N{P'— 500) [1 Mark]
(m) N=50-x
P=1000+250x
Profit = N{P — 5007 = (50— x) ( 10000+ 250 x — 500)
=50 —x {500+ 250 x) =250 {50 —x) (38 + x)
[1 Mark]
(m) IfP=11000then | 1000= 10000+ 250 x = x=4

Sa, profit=250 (50— 4)(38 +4) = 483000 [2 Marks]

37.

38,

OR

Let P(x)=250{50—x)}(38 + x)

P{x)=250({12-2x)=0=x=6

P{x) =— 500 = 0 {Profit Maximum)
Rent=10000+250% 6= 11500  [2 Marks]

J+442 04343 I+6+IJ
3 %3t 3

(1) CentmdofAQRS= G[

=Gi{3,2,3) [1 Mark]
i) PG=(3-0)i+(2-1)j+(3-2)k
=3T+3+1‘:
FC|=0+1+1 =411 [1 Mark]
(iii) Areaof APQR= %|Exﬁ|
i i k| i § Kk
FOxFR={3-0) (0-1) (1-2){=f3 -1 -1
4=0) (3-1) (6-2) 2 4
=i(—442)-j(12+4) 2 k(6+4)
==2i=16)+10k [1 Mark]

~[FQxPR| = yf(-2)" +(-16)" +(10)" =610

. Area of APQR = éx 610 = 3+/1 0sq.umit

[1 Mark]
OR

m=3;—j—iﬁ|ﬁq=m=ﬂ
FE=4:+23+4]; =:|FE|=m=JEE=ﬁ
[1 Mark]
= [PQ|+[PR|= V1146 =33246=932units. [I Mark]
Samplespace={1,2,3,4, 5,6}, AnB={5)
BnC ={2,5,, AnC ={1,5}, AnBnC={5}
and {AUB}NC={1,25]

P(A)= %- F(B) =%, P(AnC)=

o b

P(AnBN Cl":é—' and P((AnB)nC)=

=2 P

P(AnBNC) 61

i P(AnB/C)= 50 ‘3;5‘3[“”“]
(@) F[AUBIE}=%=$=L[IMMM]



