Class-XII
Session - 2022-23
Subject - Mathematics (041)

Sample Question Paper - 28

With Solution
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Time :3 Hours lax. Marks : 80

L 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.

= ST N

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.

2

0 ¢ =b a® ab ac
. IfA=|-¢ 0 a |andB=|8b b be|, then AB isequal to
b =a 0 ac be o
(a) B (b} A ) O (d) 1

1.  If6sin'{x® - 6x+ 8.5)= m, then x is equal to
{a} 1 ib) 2 © 3 (dy %

Ccosa@ —sSine _
3. Ifa= - » then & + A" = [, then the value of o 15

X I in
ia). b) 3 c) = @ -
cp-F
4. Iftank—tant T=tan”' = thenk=
n n ??T en
(a) 1 (b} 2 c) = d) 5
Ix-4, O0=x=?2
5 Laafix) ={11+£ %o 0" If [ 15 continuous at x = 2, then what 15 the value of # 7
(a) 0 (b) 2 cy -2 dy -1
3 1 4 .
6 If F{E]=E' P(A|B)=7 and P(AUB) =<, then P(AUB) +P(A'UB) =
i 4 I
2} % (b} 3 (ch 3 d) 1
T If I'[,ﬂl: ]+m§2{12:|,ll1cnrl1: value of f'(g] i5
@ = (b) f © - @ —
- — == ] =
6 6 I V6
8. A point on the parabola y* = 18x at which the ordinate increases at twice the rate of the abscissa is
9 9 -4 9
@ |33 b) (%-4) G Lars @ @4

n
9,  The area bounded by the curve ¥ = sin™'x and the line x = 0, |,}'|=; I5

i

{a) 1 (b} 2 c) = (d) n



10. Find the intervals in which the function fgiven by f(x)=x® — 4x+ 6 is strictly increasing:
(a) (-=,2)(L,=) (b) (L,=) ) (-=2) (d} (—==, 22, =)

11. Ewvaluate: J-{xz +-x]1-dx

5 3 4 3 3 4
B) T m—— B) —+—+—+c (c) S5x%+3x5+8x (d) S5x%+3xd+8xt+c
= S = SR T
11. The projections of a vector on the three coordmnate axis are 6, -3, 2 respectively. The direction cosines of the vector are
832 i 2al e gl &) 632
{E_! 5'5*5 [} ?:T'T {E} ?ialr?-lr [} 3T =y
Ix+4
13. |f‘|:3—-|:|x=|ng|x-2|+k]ugf{x}+nrthm
X =2x=4
1
{a) fix)=2+2x+12| (b) fx)=xf+2x+32 {c) k=--5 idy All of these
14. The family of curves y = ¢* ¥ * where a is an arbitrary constant, is represented by the differential equation
(a) lﬂsrﬂﬂnx% (b) rlﬂzr=m1l—r (e} rlnEr==iﬂ1% (d) |Dsr='=m1:—:
15. L.FPis a process of finding
{a) Maximum value of objective function (b) Minimum value of objective function
(c) Optimum value of objective function {d) Mone of these
, dv Kk :
16. ﬂwsu]unmui"ﬁ + ;1-’ =—gis
ik k
™ m omg ~___m o mg
) wv= =k []n-.'—c:—k.g fcy we i (dy we =TS
17. The distance between the lines given by
r=i+j+rfi-2j+3k) and T=(20-3k) +p(i-2j+3k) &
59 59 118 59
e b o == dy —
(a) 14 (b} 7 (c) = (d) 3

18. The solution set of constraints x + 2y 2 11, 3x+ 4y = 30, 2x+ 5y < 30 and x 20, y2 0, includes the point
(=) (2,3) (b} (3,2) e} (3,4) (d) (4,3)

(ASSERTION-REASON BASED QUESTHONS)

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

of the following choices.

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

ih) Both A and R are true but R is not the correct explanation of A.

c)  Ais true but R i3 false.

d) A is false bur R is frue.

19. Let for real numbers x and y we define the relaton R such that 1R~_|,r=::=xl+.:,.-zzl

Assertion : The relation R is an equivalence relation.
Reason : A relation R is an equivalence relation if it is reflexive, transitive and symmetric.

20. Assertion : The possible dimensions of a matrix containing 32 elements is 6.
Reason : The no. of ways of expressing 32 as a product of two positive integers is 6.



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

3 -1 1 N
21. IfA'=|-15 6 <-5|andB=({=1 3 0 | Find(AB)"',
5 =2 2 0 =2 1

OR
Two schools A and B decided to award prizes to their students for the three values Truth, Patriotism and Non-violence. School
A decided to award a total of © 11000 for the three values to 5, 4 and 3 students respectively, while school B decided to award
T 10700 for the three valuesto 4, 3 and 5 students respectively. If all the three prizes together amount to T 2700, then
{1} Represent the above situation by a matrix equation and form linear equations using matrix multiplication.
{) Is it possible to solve the system of equations so obtained wsing matrices 7

22, Find % ifm £ 2hay + byt 4 g+ 2 £ =0,
OR

Find %, if sin (x +y)+ sin {.1:|.=:|-sin3 X.

Glogx - I:'EIDEI
=]
13'; E'H'HJ.'L'IHII:- Im

dz d L3
24. Find the order and degree of the differential equation Eh—i{i] +x" =0p.

d
25 Solve (x +:.r}|‘j'f=al

SECTION-C
This section comprises of short answer type questions {54) of 3 marks each.

26. Evaluate ﬂrl —x| de.
=

2
x 41
e e
. Evaluatc_{l::_l}1[1_+3]
£y
28. Find the area of the region bounded by the :]lipacﬁ-l-ﬁ

28, Find a vector g of magnitude 5—-4'5, making an angle of Ewilh X-AXIS, % with y-axis and an acute angle 8 with

OR

= - -
If 2, b and c arethree vectors such that each one is perpendicular to the vector obtained by sum of the other two and
- —»

:)‘-3, T:1=5,H1:np‘m:dﬂ! a+ b+e =5-\E.

3. Find number of point at which the maximum value of z = 2x + 5y subject to the constraints 2x + S5y < 10,
x+2yz | x-y<d x 2yl

—_—

b| =4, and

OR
Maximize £ =3x + 5y, subjecttox+ 4y =< 24 Ix+y< 2], x+y, <9, x20, y2 0. Then find maximum value.



3.

A end B throw a die alternatively till one of them gets a number greater than four and wins the game. If A starts the
game, what 15 the probability of B winning?
0OR
A die is thrown three times. Events A and B are defined as below:
A: 5 on the first and 6 on the second throw.
B: 3 or 4 on the third throw,
Find the probability of B. given that A has already occurred.

SECTION-D

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

31

3.

35.

Show that the relation R defined in the set A of all trnangles as R= {({T, T;) : T, 18 smular to T, }, 18 equivalence relation,
Consider three right angle triangles T, with sides 3, 4, 5, T, with sides 5, 12, 13 and T, with sides 6, 8, 10. Which triangles
among T, T, and T are related?

OR

1
Show that the function f: R — B defined by f{x}t; 15 one-one onto, where B 1s the set of all non-zero real numbers. Is the

result true, if the domain R is replaced by N with co-domain being same as R ?

Using matrices, solve the following system of equations

x-y+2z=17

Ix+d4y-5z=-15

—-y+3z=12

Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum area.

I—1=T}r—|4=1—3 ik T—T};_}I—S_ﬁa—:

Find the values of p so that the lines
2p - ip 1

are at right angles.

OR
Find the shortest distance between the lines whose vector equations are
T=(l=t)i+{t=2))+(3=2t)k and
Te(s+Di+(2s=1))=(2s+1)k
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.

Case - Study 1: Read the following passage and answer the questions given below.
A manufacturer designs a evlindrical tin can for milk company to store milk. The tin can is made to hold 3 litres of milk.

{i) If rcm be the radius and b cm be the height of the eylindrical tin can, then find the surface area in term of r.
{ii) Find the radius that will minimize the cost of the material to manufacture the tin can.
(iii) Find the height that will minimize the cost of the matenial to manufacture the tin can.

OR

Ifthe cost of material used to manufacture the tin can is T 100/m? then find minimum cost.



37. Case - Study 2: Read the following passage and answer the questions given below.

Iftwo vectors are represented by the two sides of a triangle taken in order, then their sum 18 represented by the third side of
the triangle taken in opposite order and this is known as triangle law of vector addition.

{i) If p,d,7 arethe vectors represented by the sides of a triangle taken in order, then g+7 =
{ii) If ABCDisa parallelogram and AC and B are its diagonals, then AC+BD=

(iii) IFABCD isa quadrilateral whose diagonals are AC and BD, then BA +CD =

D C

£ E s 5
4 T Z

38. Case - Study 3: Read the following passage and answer the questions given below.

In a play zone, students is playing game. A bag contain |2 blue balls, § red balls, 10 yellow balls and 5 green balls. Ifa student
draws two balls one after the other without replacement.

{i) 'What s the probability that the one ball 15 blue and one ball is green?
{ii) What 1% the probability that both the balls are red?



Solutions

SAMPLE PAPER-8
0 ¢ =bl|{a® ab ac P(AUB)=P(A)+P(B)-P(ANB)
{0 AB=|-c 0 a |lab B® ke £ 3 1 1
b -a 0 |lac be & i e (o el L g
abc-abe  bic=b’c he?-be? We know, P(AnB)+P{A'nB)=P(B)

AB=|-ac+a’c —abcsabc -—aciac

[as8 A ~B and o'~ B are mutually exclusive events]
a’b-=a’b b’ -ab’ abc-abc

= 3 3 3 3 3
- —+PMA'"mBj==— P[A'"~B|l=2-—=_
000 = @M I=3=" T
=0 O 0|=0
e Now, P(A"UR) = P(A")+P(B)-P(A'~B)
(b} Wehave 6sin ! (x2-dx+ 8 5)=x __E+E_i_5+ﬁ—3_i
_ =35 10 10 8
= sirr'{xl—ﬁx+ﬂ-5]=g
P(auB))=1-p(aum)=1-221
= xl—ﬁx+35=5in£=—l 5 3
6 2
= F-fx+B5-05=0 = x'-6x+8=0 i [ ’) ; i .
PllavB Pla' wuB)= -—=
= (x-4){x-2)=0 =x=4orx=2 = Pl(auB) |+P(a'UB) 5+3

COSCE —SIng [ cosa sinc
(b} A=|:5in|1 EEE]'A=1—EIHE n:rsn} 7. (b) We have, f[1j=1||]+m52{12} A1)

COS@+ COSO  —sSInQ45na Un differentiating (1) w.ntx, we get
Bt SIM T — 5100 m5u+msu] P{xlt—lsinx‘?miczh}
Jeoso L] ' 10 , Jl+cn51:'
o 1] Joosa 5 =[ﬂ 1][5]““} sin 2x”
= ' —— .An
L, g o =
= Z2eosa=l, =cosa=3 a=3.

LI
(¢} Given that, tan 'k—tan™' of3 = tan™! [%J Put, X Bt T {i1), we pet

-1 T X =N
tan k:—-l-—:— i -——
3 6 2 2 3 1 3
k= l4— —
2 2
© G : . Ix-4, 0=x=2
¢) Given function 1s : =
(x) 21+f, lex=q B. ia) 3r'2=tﬂ1:}23r5!1=]3=}£=2
and also grven that £(x) is continuous at x =2 dx dx ¥
For a function to be continuous at a point
LHL = RHL = Value of a function at that point. Glmil1=3=:,i=1=,}.=?_
f(2)=2 = RHL: kim(2x + f)=3{2)-4 dx ¥ 2
::Iim{l-[2+h:|+£}:-h 4 =d44l=2 =f="2 e 9 . .[E E]
e = =d448=2 = f=- Putting i y =1Ex=:=x=E-.qu.pmntls 23
1 1 4 9. (b} The required area is shown by shaded portion in the
13 3
I:'{.d'..""mlii-}=I“-‘{.d';||3}|3‘{F_I}=E_§=E


user
Typewritten text
Solutions


4y 4. b)) y=""" = logy=asmxloge
I:I:,- dy {]n ]
= = —Z=neosx = 2 _ | 2EX
y=u y dx dx Clsimx)
¥ d lo dy
o X = XL —anx-L=ylo
B dx T OEY
wl2 & 16. {n} ﬁ + i-._- =—.E'::‘ E T, —['I.?+—-'E]
Thereqg are is 4 = J. |sin y|dy = I‘Fsm}'d_'l.’ 2 dt  m dt m
-x/2 dv k mg ;
10, ®) f)=x—dx+6 = o ha o ea{r ) - g
fix)=2x-4
Lﬂf'['r':lnnﬂ.t-l = w4+ % = Cpiim o e %
S
17. b} The givm lines are parallel and
s 1 w a|_1+_],u =21-3k
= fix)isstrictly increasing in (2, a) _
11.  {a) J-fx'i+:l;1+11]]|:|n e o S = A
5 3 2 Mow, a3 —a] ={1|—3k}—{L+J]|=| = Jj=3k
13. (b) Let P (x,, y,, 5y) and @ (x;, 3, =) be the initial and
final points of the vector whose projections on the three 3 ; k
coordinate axes are 6, — 3, 2 then E,.;[;l_.;|}=| e, O
nL-x,=6; w-p=-3; 5-5=12 , A R
S0 that direction ral:in;nl"@ are b, — 3,2 =i{6+3:|—j{-—3-31.|+|7:f-ul+—21.|
Dnrection cosines of @ ars =NbpEk

i1 - =3 |E|=.|I|1: +{_1}2 +_3_12 f!"+"_4+g£ﬂ
J;}' +(=37 +2° Jﬁl +{-3 +2°

E.ﬂ:{;: AEI}

[mstance, 4= = q]ﬁéﬁi
2 M v
J z T 7 F g e | 1 3 3 3 59
6 +(=3) +2 = Oy £ (6 +(Iy° = . ]—
mﬁ"[? (6)" +(1) 1,||?
In+d Ix+4 18. {c) Obwviously, solution set of constraints included the
13. d o -
{ } I]—Ix—4 {I—E}EII-I'-EI-I‘-E) ]:HJmt{E "r:l
\ 19. (d)} Clearly the relation is not reflexive, neither transitive
A i Bx+C it 15 only symmetric.
22 xie2xe2 o ik ing 32 as product of two positiv
= Ix+d=A(x+2x+2)+(Bx+C){x-2) o ”:“: o S A At
A+B=0 : L
24_2B+C=3 kecgrmn = =g
2.4._—2{’_" = 4.:_ Possible dimensions of 2 matnx are
Sl e 332,321 2x16,16%2, 4% 8, x4} = 6
J' Ix+4 J' f 2n4+2 L and alse
= = 1 2+—2x+1 Asisn'u:nlslru: Reason 1s fa
I
=Ing|__|x-ll-5|ngx +21+1I+—E‘ 2. Bl=F 3 0]|=1=z0
| o =2 1
= k=-7 andfix)=x?+2x+2| s B'=exists,

2



21

3 26

B—l-i{mjaj= B
I8l s
Mow (ABy =B A~ [1 Mark]
32 b 3 -1 1
Al=|1 1 21§1-15 & -5
¥ gy RE 5 =2 2_.
9 -3 5
=(-2 1 0 [1 Mark]
1 D 2
Okt

{iy Letthe award prize for Truth be ¥ x, Patriotism be ¥ y
and Non-violence be T z.
Sx+dy+3z=11000
4x+ Iy +5z= 10700

x+y+z=2700 [ Mark]
The systemn of equations can be written as AX = H.

543 x (11000
A=1435] X= ¥ and B ={ 10700
111 z 2700

[ Mark]
m o |Al=53=-5)-44-5)+3{4-3)

=—0+4+3=-3=0 ['2 Mark]

- A~ exists. So, equations have a unique solution,
[¥a Mark]
Consider ax” + 2hay + by” + 2gx + 2 +c=0
Differentiating wor.t. x, both sides, we get

1&1’+2h[!%+ _1.?]+2El}'%+ 2g+2f %-I-—ﬂz ]
[1 Mark]
= m+h%+hy+by%+g+f%=ﬂ

= %{ﬁ.‘l’-l‘-b}'+f]= —(ax+ hy+ g

&y Amihpig)
dr  hcsby+ f

OR
Consider sin (x + y) + sin f.l]-"]nii-J:l'z X.
Differentiating, wrt. x, we get

] ;

cos{x + ). {E+Ef}+cm{1}-}.{:%+y}
=7 5in x o8 x
= cos{x+y)tcos{x+y)

= [1 Mark]

[1 Mark]

% +xms[1:r}-%+rmﬂ1:r*! =sinlx

— %l:m{x+ ¥+ .tms{.:}?}i

= gin 2x = cos(x + y) = ycos(xy)
ﬂ % sin 2x = cos(x + ¥) = yoos(xy)
dr cos{x + y)+ xeos(xy)

= [1 Mark]

25,

26.

[1 Mark]

[ Mark]

2
= [d_h,”-*] =2 [1 Mark]

which shows that degree of the differential equation 15 3.
[1 Mark]
Letx+y=v.Then,
o3 _dv_ dy dv
dx dx dx dx
d dv

Putting x + y=v and ﬁ=E—E the given differential

equation, we get

dv
\IE[E-l]=aI = v1%=az+v1

— \rll:l\'={nz v }dx [1 Mark]

1..1 d i d: = -
0 V= [By separating the variables]

2
i
1= dv =dx
::'{ ?1+BEJ

= fra-d?]

—

dv = |dx4+C
v o4t 'l

[On integration]

= v-atm“t(lj=x+lf
a

= {x+y}-am_][%i]=x+f [1 Mark]

2
Let [ = ”1]—1|:|1
2

fx)=x-x

= fix) =x{x—1)(x+1)

The signs 8 of fix) for the different values are as follows:
fx)=0forallx e{- 1, 00w(l,2)

fix)=<0forallx =0, 1)



27.

Therefore,
A e s
| i |__ X=X, X E{ !,U]U[L_}

x® —x|= -[x’-x},xe{n,ij [1 Mark]
2
L= I x* - x|dx
-1
- ‘Tlxl—:t!d:+j{|13—xidx -I‘-Tl:li] —Ildx
3 0 1
Tis
- f{x —1} ﬂ{x —x}dx+—f{x —1}&:’. [1 Mark]
'.!'.Il 11 . Id 11 ; 14 11 3
: T'TL' T'TL"[T'T]I
-[l-l}-[l_l}{ﬁ-i] [l-l]
T le 2 te 2 le 2) \4 2
iz {4_1}-% [1 Mask]
Let [ = -—-—r{-zii-t—-—--ir
(x=1)(x+3)
P ) LB C_ (i) Mark]

(x=1P(x+3) x=1 (x=1} =x+3

x 41
(x=1{x+3)

Alx=x+3)+ Blx+ N+ Clx-1)
(x=1PF +{x+3)
r+l=Ax-Nxr++Bix+3)+Cir-1p
= r4+l= AT +2-+Bx+ N +C00+ 1 =)
= r+l={A+O) 0 +2A+B-20p+(-3A+3B+0)

Comparing coefficients of , x and constant on both sides,
we

A+C=1 {ii)
24 +B-2C=0 i)
_3A+3B+C=1 v}

Multiply Eq. (1) by *3" and subtracting it from Eq. (iv), we
Bet
=34+38+C=1
ﬁﬂilﬂ?ﬁf=u [¥)
=B44+T7C=1
Multiply Eq. (1) by *7" and subtracting it from Eq. {v), we
get
—BA+ TC= |
_TA+ C= 17
-laA=—4

A=

00| s

o
16

Put At‘%i:n Eq. (i), we get

E+lf'=i
8
i 5
C=l-=2
= 8 B
3 5
Plnd“ilmdl:' - 0 in Eq. (iii), we get
3 5
—+B-—=0
5 A
2
B===0
~ 4
2 1
B=—=—
= Y
1 l 5
A:—,ﬂ=— =
3 Iud 2 [1 Mark]
Eq. (1) becomes
x4l EFE 172 + 5/8
(x=1(x+3) TN (x=D)F x+3

Integrating both sides, we get

x %1 P
J[:-Jf:ns} _EJE+5
dx 5
]f1_|}1+g}-1+3

3 l[-l] 5
_Elugl.t-l|+2 e +E]ug|1+3|+f

3 1 5
e =1]= =1 3|+
Hence, [ E]'.'.1g|f1' 1] 3= +EI oglx+3]+
[1% Marks]

5
28. Area =4x%lw.|||25—xl dx
o

-5 5

Ve
[2 Marks]



_lé

[ I mx +E-sin"i£
5|2 2 5
=]5[D+E[“]-n-u]

5 213

_Exﬁ-lﬂln’s’q ity

b 4
52

29, Wehawe |3 |=
X

Ep

[1 Mark]

=

o=

We know,
nuﬁlu+cn$1ﬂ+mtlr- |

y=0<c

4| =

n
4 ’

m521+m52—+m53 =

1
E +epell=]

30.
=y=f [1 Mark]

Now, 8 =|a| {:nﬁuf+m5ﬂj+msr;}

-S«Jr_{ —4 +uns—_;+cns£ﬁ}

2 4

[1 Mark]

5..|.:|{

Fohs
B 531 —i+0j——1i
{JE ? JE}
=5 -5k
Th:n:qu:im:lmctu{is
d=5i +5kor 5= 5 -5k
OR

Im - }
i +|::|:|5—__f 4 cos—k
4 2 4

[1 Mark]
Here, we have

—
a|=3,|b|=4 and

c

—- =% =3
Mow, a,b,c each one is perpendicular to the vector
obtained by sum of the other two.

-5

== =) a3 ) == =)

=5 a.LI:I+ :J=D, htn+ aJ:Dand E-{ a4+ |:IJ=E|
[1 Mark]
F.
=[I+E"+T].F+f+?]

—+— 3} pafa )

= a. .B.+E.Lb+r:J+|;. b+ b FHHIJ

- — —»

Consider |a 4+ b+ ¢

P == T}ﬂ
1::-1:+|:-1\a+ J

: ; [1 Mark]

al +0+

—_

c| +0 =9+ a+25=50

o

]?[-H:H
[1 Mark]

- —

a+b+e =ﬁ=5ﬁ

3 3 =
a4+ b+

Henes

=57

We find that the feasible region 15 on the same side of the

line 2x + Sy= 10 as the arigin, on the same side of the line

x —y=4 as the origin and on the oppesite side of the line

x+ 2y = from the ongin. Moreover, the lines meet the

coordinate axes at (5, 0), (0, 2, (1, 00,( 0, 12} and (4, 0). The
30 1]

77

I-

lines x — y=4 and 2x + 5y= 10 intersect at (

The values of the objective function at the vertices of the
pentagon are:

5 5
Zul4m=o
(1) . A
(i) Z=2+0=2
(i) Z=8+0=8
60 10

) Za—t— =10
(V) Z=—+-

(v) Z=0+10=10

302
The maximum value 10 occurs at the pﬂml:!.D = ?

and E(Q, 2). Since D and E are ul:EJm:::nl: vertices, the
objective function has the same maximum value 10 31 ull
the points on the line DE. [ Mark]



3.

0OR
Letf -x+dy=24; £ :Ix+y=2];
£ix+y=9 0 :x =0and{  y=0
On solving these equations we will get points as O(0, 0),
A(7,0), B{6, 3), Ci4, 3), D0, 6)
MNow maximize £=3x + 5y
Zat (0, 0)=30+5(0)=0
Zat AT, 0)=3T)+ 5{0)=21
Zat B6, 3)=36)+5(3)=13
ZatCl4, 5)=34)+5(5)=17
Zat D0, 6)= 30+ 56)=30 [2 Marks]
Thus, Z is maximized at C[4, 5)and its maximum valoe 15
£ [ 1 Mark]
Let § denote the success, 1.e. petting a number greater

than four and F denote the farlure.i.e. getting a number
less than four.

F'|:'S-}=§=

Mow, B gets the second throw, if A fails in the first throw.
» (B wins in the second throw) = F(FS) = P(FIF(S)

2
=53 [V Mark]

Similarly, P(B wins in the fourth throw) = P(FFF5)

l L 2
TP[F‘!=I-E=E [V Mark]

¥ 1
=P(F)PFIP(FIP(S) =[5J X3 [% Mark]

P(B wins in the sixth throw) = P(FFFFFS)

2 1
= P{F)P{F)F{F)F(F)P{F)P(S) =[5J x3and so on,

Hence. [V Mark]
I M e
ey ] Yatla e
EIRORCES
=—x—x +
53 3
=Exlnf L} [ ‘atardart d.. i]
33 {1 3] I-r
3
-2
3
2
Thus, the probability that B wins is I [1 Mark]
OR
A 1s an event getting 5 on the first throw and 6 on the
second throw
Then

A={(5,6,1)(5,6,2)(5,6,3)(5,6,4)(3,6,5), (5,6,6)}[1 Mark]
Also B 15 an event of getting 3 or 4 on the third throw.

3

33.

2 AAB =[(56,3),(56,4)) [1 Mark]
; 2 2 {ﬁnﬂ}_i_l
Required probability, P[B|A) w(A) =

Thus, the probability of B, given that A has already
1

occurred 15 —-

s [1 Mark]

i) Inaf.:tuf'l:rlanglﬁﬁ.- {{T T,): T, issimilar T, }
(a) Since A triangle T s 5:|m:|]nr to ||'_':|:]£ Thu'cfzurl:
(T,T)eRforallT A,

Since R 1s reflexive. [1 Mark]

(b) Mtriangle T, is similar totriangle T, then T, is similar
tn.mgll:T]

*. R issymmetric. [1 Mark]

(c) L:tT, 15 similar to triangle TEdeEtnT3 then triangle
T, issimilar to tiangle T, . Ristransitive.
H:m:l: R is an equivalence relation. [1 Mark]
() Two tri.a.nglrs are similar ifther sides are proportional
now sides 3, 4, 5 of tnangle T, are proportional tothe
sides 6, &, 10 of triangle T,
s Tysrelated to T,
OR
{a) We observe the following properties of £

[2 Marks]

I
M fix)= e

1 1
—h—=— =X, =X
X, X4 1 2

iffix, )=Fix,)

Each x & R has a unique image in codomain
= fis one-one. [2 Marks]
() For each y belonging codomain then
1 1

}III I:I.'I-;

there 15 a unigue pre-image of v,

= {15 onto. [2 Marks]
(b) When domam R isreplaced by N. codomain remaining
the same, then £: N = RIf fx,)=1(x,)
= L=—In=:rn| =n, wheren ,n,; N
m Ny
= fis one-one.
But for every real number belonging to codomain

maynot have a pre-image mN.
e El’ %,H £ fisnot onto, [1 Mark]
Given equations are
x-y+lz=7
Ix+dy-5z=-5
x-y+3z=12
1 -1 2 x 7
Lat A 3 4 S5, X=|ylandB=|-5
2 =1 -3 = 12



35.

According to matrix, we have X = A" B [1 Mark]
1.='.r]'Jl:r|:,.-*f:'-E

| 4]

Ay Ay Agf
and adj A= |4y, Ay Ay

Ay Ap Ay

719 -0 [7 1 -3
tadjA=|1 <1 1| =(=19 -1 11

=3 1n 7 =11 =1 7
Mo, [2 Marks]

JAl=1(12-5)+1{9+10)+2(-3-8)
Al=1 (T +1(19)+2(-11)=T+19-22=4

: 7 1 =3
sa= o=ty -1 1 [1 Mark]
=11 =1 7
7 1 =37 40 -5-1358
s o= l =19 =1 I11ll=5] = r =133+54]32
=11 =1 712 =TT+ 5454
& 2
=14 |=|1
12 3
Lx=2y=] z=3 [1 Mark]

Let the length and breadth of the rectangle inscribed in a
circle of radius a be x and y respectively.
x*+y=(2a)f = x;+ y =4a’ A

s Perimeter=2 (x+y) [1 Mark]
= Pix) =2 [1+*.I4nz—xz i
X
w Px) =2 [' - 451—11] (1)1 Mark]
—Ra?
and P() = o557 i)

For P (x) to be minimum PP {x) =0 and P* (x} =<0
- from (i), P (x) =0 =4a’—x?=x = x = a2 [| Mark]

—Ra?
from (i) P*(x)= 73,3,575 = Plx)ismaximumat x = a2
from (i) y=+2a=x;Thus x=y [2 Marks)
Hence rectangle becomes sguare hence found.

The given equation are not in the standard form. The
equation of the given lines
=1. y=2 .z=3 :
TR ~{)
wef. = 5 z—-6 2
and 3p/- T —5 ) [2 Marks]

The direction ratiog of the given lines are -3, E,
=1p
2and T'l‘_i [1 Mark]

The lines are perpendicualr to each other
=3P 2P 70
2 (=3) KD + ER (+2(-S)=0=P= ﬁ[lMﬂdﬁ]
OR
The given eguation
2J+ 3Ic+t{-L+_] Ek]n (]}

=k 48 (=i+2j-2k) _{ii)
HI=L—-E_]+3|:, EL=—|+—_]-—2E and

'r=:|
i=

r=

i, =i-j-k, by,=1+2j-2k [2 Marks]
Now, &,-8 =)-4k [1 Mark]

- - ] -.

b xb, = 1' ; A Bk 3k [1 Mark]

b xb,)=y3+16+9 =/ and
[, B.|

(3, -8,)-(b, xb,) = (j-4k)-(2i - 4)-3k) =—4+ 12 =8

bm‘ = [1 Mark]

dht= J-IZI'IM cm?

|{n —n -(B, xb:}|
I:|. :-:h

Volume - irth=
3000

. i
B

36. ()

Surface area s{r) = Iyr® + Inrh = Yurt & -

[1 Mark]
; G000 15002
i) s‘n[r]=4n:r-—1=lj::.r= o
I
5-{1'{.=[15W)m] = 4I+11'1;I£}I$} ]
1/3
Surface area is mimmum when T= {] SS]J :
[ Mark]
r_{iiﬂﬂ]‘” _ 1500
) = = 3
Now h= 2000 EEH}:-:I]_EI_I[UI}I]J”]
T e R -
[2 Marks]



R

Minmmum surface area
r

l

Minimum cost= ] 153 84 x ﬁ=I] 1.538. [2 Marks]

37. (i) p+g+r=0=qg+r=-p

B e T PP 8 r FiL S UL

i) AC+BD=AB+BC+BC-DC
=A—B+2E- E= IE.

Jfﬂ: 1153.84 cm?

D " C
O
A i B
(i) In AABC
AB+BC=AC
BC=AC+BA ~{1)
In ABCD

ﬁ = E + E} —-[ii]

Adding (1) and ()

BC+BD=AC+BA+BC+CD
BD-AC=BA+CD

= BA+CD=B0+CA. [2 Marks]

—r

YT=TZ
ﬁ+ﬁ={ﬁ+ﬁ}+{ﬁ+ﬁ]

|

=2XT+TY+TZ=2XT. [2 Marks]
Let B, R, Y, G denotes the blue, red yellow, green balls
Total = 35 balls
~n{B)=12,n{R)=4% n(¥)= 10 and n{G) = 5

i} P(BNG) or P(GB)
= F{B).P(G/B) + F(G) ABAG)
12 .5 54X 12

BECRETRETRETIETT) e
) P(RAR)=P{R)P(R/R)
g 7 4
BT TIT [2 Marks]



