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MATHEMATICS

Time allowed : 3 hours Maximum Marks: 100

e a
General Instructions;

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three sections, A, B
and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises of 7
questions of six marks each.

3. All questionsin Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.

4. Thereis no overall choice. However, internal choice has been provided in 4
questions of four marks each and 2 questions of six marks each. You have to
attempt only one of the alternatives in all such questions.

5. Useof calculatorsis not permitted.

QUESTION PAPER CODE 65/1/1
SECTION A

Question numbers1to 10 carry onemark each.

X
I

1

1. What istherangeof thefunctionf(x) = (x— ?

Nk

3
2. What isthe principal valueof sint [— %J ?
CoS 0— S o
3. IfA= [ _ ],thenforwhatvalueofa iSA anidentity matrix?
Hn o Ccol o

0
4. What isthevalue of thedeterminant | 2
4

h L D
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10.

log =

Eva uete:j dx

X
Wheat isthe degree of thefollowing differentia equation?
5% (ET - .;:12_5; —6y =log x
dsz e
Writeavector of magnitude 15 unitsin thedirection of vector

Writethevector equation of thefollowing line:

-5 v+4 6-=z

3 7 2
1 243 1 7011
If = , thenwritethevalueof k.
32 4/02 5 k23
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What isthecosineof theanglewhichthevector .z 1 + 7+ k makeswithy-axis?

SECTION B

Question numbers11to 22 carry 4 mark each.

1n.

12.

13.

On amultiple choice examination with three possibleanswers (out of which only
oneiscorrect) for each of thefive questions, what isthe probability that acandidate

would get four or more correct answersjust by guessing?

Find the position vector of apoint R whichdividesthelinejoining two pointsPand

Qwhose position vectorsare (25 + E] and (E{ - 313] respectively, externaly in

theratio 1:2. Also, show that Pisthemid point of theline segment RQ.

Find the Cartesian equation of the plane passing through the pointsA(0, 0, 0) and

4=y+3=z+1
-4 7

B(3,-1, 2) and pardld totheline = 1‘
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14.

15.

16.

17.

18.
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Using elementary row operations, find theinverse of thefollowing matrix:
2 5
1 3
Let Z betheset of all integersand R betherelationonZ definedasR={ (a,b) :

a, b UZ,and(a—b)isdivisbleby 5.} Provethat Risan equivalencerelation.

Provethefollowing:

tan_lw"';:% cog (I_X], xe (D, 1:1

1+=

OR

Provethefollowing:
Cos — [+ 151n — | =sn —
13 5 &5

Show that thefunction f defined asfollows, iscontinuousat X = 2, but not

differentiabletheredt:
Ax=2 D« x=l
f(x) = 42x° —x l<x<2
Sx—4, =2

OR

Find % iy =sin [ xfT-x - Efim 2 |

Evalute [ oS24

1-cosdx

OR

1-x°
Evduae j m dx
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3 .
sy x+cos x

19. Evduae: m‘L m

20.  Findthepointsonthecurvey = x2 at which the dope of thetangent isequal tothe
y-coordinate of the point.

21.  Findthegenera solution of thedifferentia equation

dy 2
xlogx:- —+v=— -logXx
g T ¥ " g

OR
Find the particular solution of the differential equation satisfying the given
conditions
dy

= =ytanx, giventhaty =1whenx =0.

22. Find the particular solution of the differential equation satisfying the given
conditions:

xdy + (xy +y?)dx=0;y=1whenx=1.

SECTION-C
Question number 23t0 29 carry 6 markseach.

23. A smdl firmmanufacturesgold ringsand chains. Thetotal number of ringsand
chains manufactured per day isatmost 24. It takes 1 hour to makearing and 30
minutesto makeachain. The maximum number of hoursavailable per day is 16.
If the profit onaringisRs. 300 and that on achainisRs. 190, find the number of
ringsand chainsthat should be manufactured per day, so asto earn themaximum
profit. Makeit asan L.PP. and solveit graphicaly.

24. A cardfromapack of 52 cardsislost. Fromtheremaining cards of the pack, two
cardsaredrawn at random and arefound to both clubs. Find the probability of the
lost card being of clubs.

OR
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25.

26.

27.

28.

29.

Fromalot of 10 bulbs, whichincludes 3 defectives, asampleof 2 bulbsisdrawn
at random. Find the probability distribution of the number of defective bulbs.

The points A(4, 5, 10), B(2, 3, 4) and C(1, 2, —1) are three vertices of a
parallelogram ABCD. Find the vector equationsof thesidesAB and BC and also
find the coordinatesof point D.

Usingintegration, find the areaof the region bounded by the curvex? =4y andthe
linex=4y-2.
OR

Evduae j _ xtenx dx
1]

seCc X+ tan x

Show that theright circular cylinder, open at thetop, and of given surfaceareaand
maximum volumeissuchthat itsheight isequal to theradius of the base.

Findthevauesof x for whichf(x) =[x (x - 2)]?isanincreasing function. Also,
find the pointson the curve, wherethetangent isparalel to x-axis.

Using propertiesof determinants, show thefollowing:

(b + c)z ab ca
ab (a+ c)z be =2abc (a+ b+ )3
ac b (a +1::|)2

QUESTION PAPER CODE 65/1
SECTION A

Questionsnumber 1to 10carry 1 mark each.

1.

2.

3.

Iff: R — Rbedefined by f(x) =(3- x3)”3, then find fof (x).
Writethe principal valueof sec™ (-2).

Wheat positivevalue of x makesthefollowing pair of determinantsequal ?.

87

@ myCBSEguide.com
A A Complete guide for CBSE students



2e 3| |16 3
5 =25 2
4. Evduae

j sec? (7 —4x) dx

5. Writethe adjoint of thefollowing matrix:
2 -1
4 3

6. Writetheva ueof thefollowingintegral:

2
i
j sin” x dx

-2
7. Alisasguarematrix of order 3and |A |= 7. Writethevaueof |adj. A |.

8. Writetbedistance of thefollowing planefromtheorigin:
2X-y+2z+1=0

9. Writeavector of magnitude 9 unitsinthedirection of vector
21 + 1+ 2k

10.  FindAif (2I +5j+1412)>< (I —hi+ 712) = 0.

SECTIONB
Questionsnumber 11to 22 carry 4 markseach.

11. A family has2 children. Find the probability that both areboys, if itis
knownthat

(i) atleast oneof thechildrenisaboy,

(i) theelder childisaboy.
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12.

13.

14.

15.

16.
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Show that therelation Sintheset A ={x = Z:0<x <12} givenby S={(a, b):
a,b = Z,|a—b|isdivisbleby 4} isan equivaencerelation. Find the set of all
elementsrelatedto 1.

Provethefollowing:

2
tan x + tan? 2 = |=tan™ 7%~ Xz
1-= 1- =%

OR

Provethefollowing:

14

2
H

cos[tan?* {sin(cotx)}] =

Expressthefollowing matrix asthe sum of asymmetric and askew symmetric
matrix, and verify your result :

3 -2 4
3 -2 -5
-1 1 2

If #=1+]+k b=41-2]+3k and =1 - 2]+, findavector of magnitude

6 unitswhichisparallel tothevector 23—t + 3% .

OR
Let 5=i+4)+2k b=3-2j+Tkand £=2i—+4k. Find a vector d
whichisperpendiculartoboth 3 and & and & . d=18.

+2 _ v +1 :z—3

Findthepointsontheline = 7 5 5 at adistanceof 5unitsfromthe

point P(l, 3, 3).
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17.

18.

19.

20.

21.

22.
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OR

Find the distance of the point P(6, 5, 9) from the plane determined by the points
A(3,-1, 2), B(5, 2, 4) and C(H, -1, 6).

Solvethefollowing differentia equation:

dy
2_1) — = : #1
(x2=1) +2xy | =|

74— 1
OR

Solvethefollowing differentia equation:

d
J1+X2+3F2+X23F2 + Xjri:[:]

d
Show that the differential equation (x —y) i =X + 2y, ishomogeneous and

vlveit.

Evduaethefollowing:
z+32

I e

Evduatethefollowing:
fr 5%
it dw + 3

1

If y =ersnx _1 < x < 1, then show that
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SECTIONC

Questionsnumber 23to 29 carry six markseach.

23.

24,

25.

26.

27.

Using propertiesof determinants, provethefollowing:
¥ oz 1+ pX3
2

y v 1403 |=(1+pxy2) (x—y) (Y-2) (z—X)

z z° 1+1::-z3

OR

Findtheinverseof fhefollowing matrix using e ementary operations.

1 2 =2
A=|-1 320
o -2 1

A bag contains4 bdls. Two ballsaredrawn at random, and arefound to bewhite.
What isthe probability that al ballsarewnhite?

Onekind of cake requires 300 g of flour and 15 g of fat, another kind of cake
requires 150 g of flour and 30 g of fat. Find the maximum number of cakeswhich
can be made from 7.5 kg of flour and 600 g of fat, assuming that thereis no
shortage of the other ingradients used in making the cakes. Makeit asan L.PP.
and solveit graphically.

Findthe coordinatesof thefoot of the perpendicul ar and the perpendicular distance
of thepoint P(3, 2, 1) fromtheplane2x—y + z+ 1=0. Find aso, theimage of the
pointintheplane.

Find theareaof thecircle4x? + 4y? = 9whichisinterior to the parabolax? = 4y.
OR

Using integration, find theareaof thetriangle ABC, coordinates of whosevertices
areA(4, 1), B(6, 6) and C(8, 4).
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28.

29.

|@ myCBSEguide.com
'-__ A Complete guide for CBSE students

If thelength of three sides of atrapezium other than the baseis 10 cm each, find
theareaof thetrapezium, whenitismaximum.

Findthe, intervasinwhichthefollowing functionis
(@ drictlyincreasing,
(b) drictly decreasing.
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Marking Scheme — Mathematics

N
General Instructions :

1 TheMarking Scheme providesgenerd guidedinesto reducesubjectivity inthemarking.
Theanswersgiveninthe Marking Schemeare suggested answers. The content isthus
indicative. If astudent hasgiven any other answer whichisdifferent fromtheonegiven
inthe Marking Scheme, but conveysthe meaning, such answers should begivenfull
weightage.

2. Evauationisto bedoneasper instructionsprovided in the marking scheme. It should
not be done according to one's own interpretation or any other consideration —
Marking Scheme should be strictly adhered to and religioudly followed.

3. Alternative methods are accepted. Proportional marksareto be awarded.

4, In question(s) on differential equations, constant of integration hasto bewritten.

5. If a candidate has attempted an extra question, marks obtained in the question
attempted first should be retained and the other answer should be scored out.

6. A full scale of marks- 0to 100 hasto be used. Please do not hesitate to award full
marksif the answer deservesit.

J
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QUESTION PAPER CODE 65/1/1
EXPECTED ANSWERSVALUE POINTS

SECTION-A
1. Range: {-11 2 = 3 °
. Renge: {-11} . =0
1x10m
4. 8 5 —{legx] +ec 6. 1
s I I - O O
7. S51-107+10k 8. r=5i- j+6k+/1 3| +7]—2k 9.k=17
10 !
2
SECTION-B
1
11.  Probability of selecting correct choice= 3 Im
2
Probability of selectingwrong choice = 3 Yam
Probability distributionisgiven by [ ] Im
wewant to compute P (4 correct answers)
Yom
+ P (5 correct answers)
3 4 N
- (5 +=(3) (3
3 3 1m
b
_
243
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: P(2a+b) :
R1:2(externa i Q (é -3 5)'
divison)

12.

(é—BB) ><1—(2é+ B)(Z)

Position vector of Ris Im
1-2
= 33+5b im
3E+5b+3-3b
Mid - point of RQis 2 5 2 1m
= 23+b Yom
Whichisposition vector of P Yam
13.  Equationof planepassing through (0,0,0) is
0
ax-0)+b(y-0)+c(z-0) =0 = ax+by+cz=0...... () 1m
It passesthrough (3, -1, 2)
~ 3a—-b+2C=0 . (i) Yom
: -4 +3 +1 . .
line = =7 =2 is|| totheplane (i)
1 -4 7
= A—4D+T7C=0 i (iii) 1m
From (ii) and (iii), a=1,b=—19andc=-11 1m
Equation of planeis x—19y—-11z=0 Yam
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14.

15.

2 5
Here & =

” 2 5 1 0
Writing & =14 = = &
1 3 01

ApplyingE; — R, —E,, weget
1 2 1 -1
= A
HEEEN

1 2 1 -1
ApplyingE., — E,—E,, weget [D 1] = [ ] A

1 10 3 =5
Applying k., — R, —2R,, weget [D 1] = [_1 2] A

R = {(ab):abeZand(a—b)is divisible by 5}
() a—a=0 whichisdivisibleby 5

- Risreflexive

(i) a—bisdivisbleby 5andsoisb—a
- Rissymmetric
(iii) a—c=(a—b)+(b—c)
leta—b=5mandb—-c=5n
- a-c=5(m+n) = a-cisdivisbleby5
- Ristransitive

-. Risanequivalence- relation

96
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om

1m
Im

1m

om

1m

Im

1¥2m

} om

[
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16.  Letx = tan’H = +fz = tan® Im
LHS = tan (V&) = tan” (tan®) = @ im
_ 4
EHS = % Cos [ﬁ] = % cos™ (l:-::-s 28) 1m
= % 28 =48
Im
= LHS=RHS
OR
cos™ E = 1:5:11'13 1/
13 12 >m
sin'IE = tan™ E m
5 4 2
sin” 6 'IE 1
65 33 m
a a3
LHS = tan™ — + tan 2
949 4
ot | 12| oot [ 28
1 4 =2 11
16 3
2m
- tan? 2%~ RES
33
. . 2 .
17. limf@e-h=lim [2(2-0 - (2-h)] = 6. 0) 5m
hm f2+h) =1 [5(240)-4] = 6o (ii) Yam
T T I S (iii)
From (i), (ii), and (iii), f (X) iscontinuousat x = 2 1Im
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h—o h—o

RHD:hm[{ﬂ(w:}—(ﬁJ}

-h
O f(x)isnotdifferentiablethereat

OR

y = sin” [w’l—_x — x 1—xﬂ ............................ (i)

Letz = sin¢ andx = sin 8

O (i) becomesy = sin'l[sin{x cosB —cos o sinEi]

sin [sin(&: —E'jl] = o -0

sin” x —ain T &

1

L ody _ 1
Sk fiox Az

I= jex sin d4x—4 Az
1-cos dx

_ jex sin dx 4 iz
1-cosdx 1-cos dx

< | 250 2% cos 2% 4
= jE 3 - ] dX
2-5n” 2% 2sin” 2x
= jex [n::ot 2% — 2 cosec® 2}{] esz

Thisisof theform = je" [f (x)+f(x)] dx

I = ot

98
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1m

om

om

1m

Im

1m

1m
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OR

= X§+ log | = |—§log|1—2x|+c

19. Letsinx—cosx=t = (cosx+sinx)dx =dt Also,sin2x =1-t?

WhenX=E,t=E,when x:E,t:ﬂ
2 & 2
-1
. . 2 dt
O Givenintegral becomes T =j
-5 1-t
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: . d :
Equation of curveisy =x® = i: L3 SR 0] Im

(i) = y—coordinate of thepoint = 3x*=y=x®> = x?(x-3)=0

Im
= X=0, x=3
When x=0,y =0, whenx =3,y =27 Im
Thepointsare (0,0), (3, 27) Yot Yom
Thegivendifferential equation can bewrittenas
dy 1 pi
— 4+ = — 1
dz xlogx 4 e 72m
 p— 1
IF = g*bex  _ prellex)_ 1,0y m
. 2
Thesolutionis y -logx = j;-lﬂgx dz+c Yom
or,y.logxzz[logx-[_—l]+jg} +c =2 [_logx - l}.c 1¥5 m
X H H X
2
=  y-logz= -= [I+logx]+c Yam
H
OR
Givendifferential equation canbewrittenas
jd—y = jtanx dx im
¥
or,logy=logsecx +c 1m
when, x=0,y=1 = ¢=0
[Note: c=1,if constantistakenaslog c] im
- logy=logsecx ]
or y = Secx im
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22.  Thegivendifferential equation canbewrittenas

xy +y°
]

d—F+ =0 - Lety=vz =

dx X

= "J+1se:d—1ir +(v+v2) =10
da

= Xd_v = - vli2+v:l
or dv ——ﬁ
v(2+v:l X
1 1 s
- - de = —2 | 2=
°r '[[v 2+v] '[X
C
1 = log —
- o8 v+2 o8 %
or ¥ = iﬂ
v+ 2% bt

1
whenx=1,y=1 0 c= 3
- Thesolution becomes

y +2X = 3x%y

d
— = v+ —

v
dx

SECTION-C

23.
Theobjectivefunctionis Z=300x + 190y

20
p,.':}
816
" BL8e)
8 J /
¢ . s
o 8 | 32 %

L et x bethe number of gold ringsandy, the number of chains

Constraintsare :
X+y =24
X +y < 32
x>0,y>0

Correct graph

myCBSEguide.com
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1m

1+Y%2m

om

om

om

1m

2m

2m
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Getting cornersof feasible 7
region as
A (0, 24), B (8, 16)
C (16, 0), O (0, 0)

Z,,=02,=4560, Z.=4800

(0,0

Z, =300 x 8+ 190 x 16 = 2400 + 3040 = 5440

U Zismaximumat B (8. 16)

Im
O For maximum profit, Rings= 8, chains=16
24.  LetE betheeventthat lost cardisthat of clubs
E, beevent that lost card isnot of clubs im
A : Two cardsof clubsare drawn from remaining cards
P(E,) = I P(E,) = E am
4 4
2
12c 1211 22
P& ): 2 = =
(él Jley T osrese 425 tm
17 25
13 ‘T’JZ 26
13 x
PlA = 2 = =
(Alg) Sle; — 51x50 425 tm
17 25
P %) . P(E
e R[%) PE)
Pl = 1m
Yr(5) P|A4)
22 1
4257 4 _
22 1 26 3 50 1+%m
Mot ——

42574 4257 4
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OR

Let X betherandom variate giving number of defectivebulbs, X cantakevalues0,1,2 1m

P(X=0) = ?Eﬂzl,P(X=U:M:l,p[j{=gj: 3y _ 1 am
10c, 15 10c, 15 10c, 15
- Probability distribution of X is
X 0 1 2
2m
7 7 1
P(X) s s Y
A L4500 32548 pv.ofA=4i+55+10k
and B = 214344k
Vector equation of AB is
(!3—
(9937-) - : " - moon ”
r o= 41+5_1+1|:|k +fL 21+31+41{ —(41+57+10k
} 1+1m
= 4i+5j+1[]1-:+}|,[—2i—2_1'—6k]
or tr = 4f+5;'+1011+ﬂ,(f+3+311]
Similarly, vector equation BCis 1¥2m
r = [2;+3}+412]+,u[—;—3—5f:}
or 1t = 2?+3}+412+,u[?+3’+512]
Sa Fa Qa
Mid-pointof ACis -1 +—-1+-k 1m
2 2 2
MIdeIntOfBDISir+3+—F_1+ 4+zﬁ Im
2 2 2
Coordinatesof D are(3, 4, 5) ¥am
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26. Correct Figure Im

Point of intersection of curveand

linehasx coordinatesx =2, x=-1 Im
Required area =
APY
2 1.2
x4+ 2 X
= de — | — d=
:[ P! :[4 1+1m
4%41'2
: 1] =* 49 %’ :
1 = —| ==+ 2z - =
| 4|2 3 |, Im
s . l .
x/ =2 <1 O 1 2 ‘X A
| S  PTPIE) B
4 3 2
| } Im
'y/ 9
= 5 S0.uU
8 J
OR
=m7-2n
= s — t
jxtanxdx _ I:j[ﬂ: K]IanxdX im
Dsecx+tanx Dsecx+tanx
T Ttanx T osinx
2l= | ———M =7 dx
;J[secx+tanx '!1+sinx 7em
_E‘T 1- 1 iz —j‘IT(l—l_SinX]dx
. 14+s1n = 0 cosix: 2m
=T j(l—sec2x+secxtanx)dx im
0
=T [X—tanx+secx]§::?r[fr—1—1] Im
1= K—E—H—E[FE—E] v5m
. > 5 P

104



R =

2

—

4_____3'

|@ myCBSEguide.com
I". A Complete guide for CBSE students

Let r betheradius of base of cylinder and h, be
itsheight which isopen at the top

s=Surfacearea=2xrh+ zr?

S—']'III’2

or =h

2T

V =Volumeof cylinder = 5 42

& %

Sk

d*w

_ mz[:f] - femne)

0 = s=3mr’= 2arh+mr

= 27r r=2mrh = r=h

o7 < ) = Volumeismaximumatr=h

. Radiusof baseof cylinder =itsHeight

28 f(x)=[x(x=2)?

fr(x)=4x(x-2) (x-1)

f'(X)=0givesx=0,x=1orx=2

O Intervalsare (- =<, 0], (0,1, (1,2),(2,]

Increasingin|[0, 1] and [2, =)

= of DZx=landx=z2

The point wheretangentsare parallel tox axis

ae(0,0), (1,1), (2,0)
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2
(b+|:) ba Ca ApplyingR, s aR,
20, A=| ab (c+a) bc |, R,=bR,R,—CR,
ac bc (a+1::-)2 weget
E:.(b+|:)2 ba’ ca’
1 2 2 2
= ab bic+a) ch
abc Im
ac bc? |::(a+1::ujj2
(1::u+|::)2 a? 3
= b (|:+a)2 b
c? ¢ (a+1::-)2 m
ApplyingC, -+ C -C,,C, = C,-C,, weget
(1::u+t:j2—a2 ] a
A= 0 (c+a)’-b* b '
cj—(a+bj2 cj—(a+bj2 |:a+1::u:|2
b+c—a 0 2
:(;a_+b-+|:)2 0 cta—"b b o
c—a—-b ©c—-—a—-b (a+b}|2
ApplyingR, —+ R,—(R+R)), weget
b+c—a 0 a”
A=fatb+cy | 0 cta-b b’ im
- Zb - 2a Zab
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ApplyingC, — aC andC, — bC, we get

2 ab+ac—a a a°
{a+b+c) 2
ﬂl.:T 0 b(c+a—b) b bm
- 2ba - 2ab 2ab
ApplyingC, - C +C,, C,— C,+C,weget
b+ : :
(a+1::.+|:):4 a( 2 E} y ag
A= e b b(a+|:}| | bm
0 0 Zab
2 b+ a a
(a+b+|::)
= Txabx?ab b c+ta b om
0 0 1
=2ab(a+b+c)® [(b+c)(c+a)—ab]
= 2ab(a+b+c)? [bc+c?+ab+ac—ab]
= 2abc (a+b+c)d ¥am
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QUESTION PAPER CODE 65/1
EXPECTED ANSWERSVALUE POINTS

SECTION-A
Marks
2 1 2 01
1-10. 1 = 2 — 3 z=4 4 ——tan(7—-4x)+c 3 1x10=10m
- =3 = - 4 = l-4 2
1 oo _n 2
6. zero 7. 49 & 3 9 —-61+33+6k 10. -3
SECTION-B
11. LeteventAisthat thefamily hastwo boys
(i) event B: At least oneisaboy
P(both boys, giventhat at |east oneisaboy) = P(A/B) Yam
_PANB) _ P{(B, B} st
PE)  P{(® G,(GB),®E) 2T
)
=25 = - Yam
3 2
A 3

(i1) event C: theelder childisaboy
P(both boys, giventhat at elder childisaboy) = P(A/C)

_P@ANC _ P{®.B)] .
P(C)  PIEB G.E.B) m

_ =1
% 5 Im

12. (i) Fordlas= A,(ad = S(-- a—a=0isdivisibleby 4)

- SisreflexiveinA 1m
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(i) Foralla b =A,if (a b) = Sthen [a-t| isdivisibleby 4.

Hence [b—a| isdsodivisbleby 4 = SissymmetricinA

(i) ¥ ab,ce A Let(ab) = Sand(b,c) €S
I.e. [a—b| isdivisibleby 4and |b—c| isdivisibleby 4
= (ab) =+4p, (b—<)=+4qg,addingtogeta<c=4m = (a,Cc) = S

=+ SistrangdtiveinA
Hence Sisan equivaencereation

Elementsrelatedto 1 are{1, 5, 9}

X+ 2x

2

13. LHS = tan™ — X
1—x 2x
1-x°

—

_ 'x(l—f)+2x]
= tan - v

| e

s
= tan| Z—"_| = RHS.
| 1-3x

—

OR

LHS = cos[tan™{sin(cot™ x)}]

_ 1l a1

= COS | tan {sm {sm = J}
I 1+x

= COS | tan = = COQ5| Cos =
i 1+x Dtz
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om

2m

1m

1m

1m

1+1m

Im



3 -2 4 33 -
14, A=|3 -2 -5|, then A" =|-2 -2 1
-1 1 2 - -5 2

Writing A =%{A+ﬁ’} +%(ﬁ—ﬁ’}

1
— 4 = ]- — —
S (A+A") A 2 -2

1 0 % H
S (A-a) = %0 3
% 30
o 3 W H 0 %
and | 3 -2 -5| = %—2 =2 |+ | % -3
-1 1 2 % 2 2 ¥ 3 0

-2

ThusA =B + C

WhereB is Symmetric matrix and Cisskew symmetric matrix
15, 2a—b+3o= (2142 142k ) — (41 -2 430 + (31— 6 +3k) = 1 — 2 42k
[2a-b+3c|=3
- REequired wector = 2?—43+4f§

OR
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1m

om

om

om

Im

om

2m

1m

Im
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16.

17.

Avectorperpendicutartogand b=axb= 32?—}—1412 Yr4+1m
Letd=% (321 —j—14k) 14m

cod =18 = A(F4+1-561=18 = A=2 1%%m
4= 64i-2]- 28k 14m
Any point QonthegivenlineisQ (3A. -2, 2 - L 2L + 3 im
PO = (3h—37 +(2h - +(20)% = 170° —18h — 16X + 25 1im
PP=(9) = 17TAMA-2=0= h=0or h=2 im
-~ ThepointsareQ (-2,-1,3)and R (4, 3, 7) Yar+lom

OR

Normal to the plane passing throughA, B and C

i 1 f:
is AEXBC = |2 3 2|=12i-16i+12k or 3i—4i+3k 1%4m
6 -3 2
0 Equationof planeist -(3i—4j+3k)=1% or 3z —dy +3z-19=0 1%m
. | 18- 20+27-19 |
Distanceof P(6, 5, 9) from the plane= - - :
N+ +03)
- S Im
J34

Givendifferentia equation canbewrittenas

dy 2z 1
Tt VT
de x7-1 =z°-D

Im

111



d
Whichisof theform é +PX) -y = Q(X)

jP(x) dx =j% du=log | x*-1]|

O Integrating factor = &% = (x2—1)

1

g (z% -1 dx

O Thesolutionis  (x2—1) -y :j

1

(x2-=1)-y = Elog +c

1
x+1

OR

Givendifferentia equation canbewrittenas

Jimy i 4 = 0

I ntegrating both sides, we get

-.,||'1+3.'2 = —Illzj xdr = — jtj;i; where [:1+X2)=t2
z

t2
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om

Im

Im

om

om

om

1m

\ 1+1m




18.  Givendifferentiad equation can bewrittenas

d_j,? o+ 23, 1+ EV (/J
dz Xy 1— V
hence, the differential equation is homogeneous.

Talungi—vor ¥=vi = ﬂ = 'Lif+:r§d—v
X dx dz

dv _ 1+2v dv _ 1+2v 1+ v+ v
vtE— = of ¥— = — V=
dz 1-w dx 1-w 1-w
= ‘[U +v+1 j_
12w +1-3
Ej—v2+v+l dv=—log|x|+c
ar % log|v2+v+l|—3j d :—log|x|+c

= log|v2+v+1|+logxzz N tan_l[zv-HJ +c

2v+x

= 10g|y2+xy+xj|:2ﬁ tm_l[ﬁ J+|:
2

T+ & = lj 2u—o+ 5 e

w.l'xz—5x+6 2 u'xz—ﬂx+6

lj 25

Nzl =52 +6

19. Herel= j

dx+Ej ! du

Je ()
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om

1m

Im

om

1m

Im
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2 2 ]
Sx du + 3
I=]2  ax=5[1-—2"" &
20 '1[X2+4X+3 -1[ x* +dx+3 im
, 22};+4—E
=5z - 10]5—=2 d& em
L E a3
=5 10[tog | +axr3 ([ 4 25— 1w 1m
w2 -
15 1 +2-1]f
X —
= 5-10 log 2+25 - |1
g 2 [Og s ]1 im
15 25 6
= 5-10 log 2+ =2 log 2 ]
og 3 5 055 Lom

Note: If solved using partial fractions, the answer be of the fo

5 3 45 5
5+2 log = — 2 1og |2
; BT T g °g[4]

B _ sk @ ay
2. == = Im
dx ~\f1— e \fl—'x2
i :
= Jl-=*. é =AY verereennreeeneesesnens {1) am
d*y X dy dy
Z —
= fl-x - C o= a—— 1m

d'y dy — dy

= (I_Xz) @ - XE — da -.I._X2 E = I:I 1/2m
diy dy .

= (1-x") 7~ x gy @'y = 0 [Usng() 1m
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ERRE
-1 2
= — + — 1_
22 ¥ Cos E x 5 = }
3 4
= cos™ s cosH + s sine} where x = cosd im
-1 . . U 4
= cos [l:osr&:- cosh + sino- smEJ], af E: cos o, then E: sl o im
= cos_l[cos I:GL—B)] = @A = cos’ (%)—cos_lx im
d 1 1
= & Mote: Answer can also be — 1m
dz 1- %2 1- =4
SECTION-C
x x 1-I-px3 x % 1 ¥ % %
23. LHS =|y ¥ 14y |=|v ¥ 1|+p|v ¥ ¥ Im
z z¢ l4pz’ z z¢ 1 z z¢ oz
1 x x° 1 x %
_ 2 2
=1 v ¥ |+pxyz |1 v ¥ Ym
1 ¢z £ 1 z z*
1 & x°
2
= Iil+ px;.rzj 1 v Lm
1 z z*
1 = %
1+ J 0 2 E,— E,- E
= UYL - -
( = 7 F:; .| Ba—= Es- K im
0z z°—x
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=Iil+px3rzj (X—Fj (z—xj | —(X+§,rj Lm
o1 zt+x

1 %
= Iil+pX§.rz] (X—FJ (z—xj 0 0 =z |Ey— E;+ E; 1m
1 z+=x
1z %
= (1+ pX}.rzj (X—Fj (y—zj (z—xj o o -1 m
01 z+=x
= [1+ pX}.rz:l [X—j?:l (y—z:l (z—xj -1 =EH= Im
OR
1 2 =2 1 0 0
Wrting |-1 3 0| = (0 1 0 A 1m
0o =2 1 o0 1
1 2 -2 1 00
E,— E,+ E,= |0 5 2| =1]11 0] A 1m
-2 1 o 01
1 2 =2 1 00
E,— E.+ 2B, = |0 1 0| =111 2| A 1m
-2 o0 1
1 2 -2 1 00
E;— E;+ 2B, = |01 0| =111 2| A 1m
0 1 2 2 5

116



1 2

E,— E+ 2R, = |0 1
o 01

1 0

Ei,— E,- ZE, = |0 1
o 01
Hence A7 =

E, : Bagcontains2whiteballsand 2 nonwhites

E,: Bagcontains3whiteballsand 1 nonwhites

E,: Bagcontains4 whiteballs

A : Gettingtwowhitebals

1 1 1

FE ==, F =_, FfE.1==

(Ey) z (E;) 7 (E4) 7
P(AJE, _ 2o _ l p(MEg;.:ﬁ
4z, & 4e,

P(E.f4) =

L2 =
L2 = D
Lh 3 DR

5 PWE;)=1

P(E;) PIAE;)

P(E) PIAE)) +P(Ey) PIAE,) + P(E;) PIAE;)
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om

om

Im

1m

om

1%2m

1m

1m

Im
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25. Letxcakesof firsttypeandy cakesof second typeare made
MaximiseS=x+y 1m
subject to 300x + 150y < 7500 or 2x +y < 50

15x + 30y <600 or x + 2y <40 2m

x>0,y>0

Correct graph 2m

Verticesof feasibleregionare

o 10 20853 4o~ X
' c A (0, 20), B (20, 10) C (25, 0)
Maximum cakes=20+10=30 1m

26. LetQbethefoot of perpendicular from Ptotheplane

- Equation of PQHs = F_l = zl_ im
Any pointonthislineis (24 +3, —A+2,A+1) Yam
% If thispointisQ, thenit must satisfy the equation of plane
22X —~Y4+Z+ =0
Lo2(Zh+3) - (A4 2)+(A+1)+1=0 im
/
Plexyz)
- coordinates of foot of perpendiculareareQ (1, 3, 0) 1m
Perpendicular distance= PQ = 4 +1+1=4f6 units im
+
Let P’(K,y,z)be theimage, then = 3:1, y+2 =3 z+1: 0
2 2 2
Pris(-1,4,-1) im
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27. Correct Figure 1m
i 2 2 — 2 —
~y Solving 4x2+4y?=9 and x? = 4y
Wegetx =+ .f2 (aspointsof intersection)
! 1
| ory=- Yom
G2 x
2
Required area
2 4z
9 1
— 2 o 2 dx_ - ﬂd‘x
[fis oo 2
_ L
ol 2 E—}s::*+Esin_12—K—X— 1
_244 3 312 I2m
21 9. ,nfz 2
A— =+ —-sn — - —— Yom
e 2 3B 3 12
N7 RN [ _
? + Esm — | &g units Lm
7T OR
|
c i g(se) Equationsof AB, BCand AC respectively are
45“ C(84) > 9, v=12 _J 2 1
i e ’ —EX—;Y— —XzF—ZX— 1Y2m
2F Lo
a4l A' i 1 .
] " ] | ' ) Required area
l g 5 2 8 3
= ! ~x=9|dx +£(12—x)dx—! it om
& g g
5x* 7 Iz
i At Ik ol pem
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(7 +10-10) sg units

Im
= 7sgunits
28. B - loem ¢ Let ABCD bethegiventrapezium 7
; withAD =DC=BC=10cm.
\oem > Im
| DrawDP 0 ABandCQ AB
gc-x-» g andleteAP=xcm=>QB=xcm )
1
Areaof trapezium, A = E[m +(10+ 2x) |4/100 - =
Im
A =(x+10)4f100— &7
" dz
LetS=(x+10)".(100—x?) = e =-2x (x+10)2+ 2 (x + 10) (100 - x?)
=2 (x+10)? (-x + 10- x) 1m
=2 @ +10)?- (10- 2x)
ds -
E:O = X =5[rgectingx =-10] Im
ds )
proe) =-4(x+10)?+4(x+10) (10—2x) =-900 (—ve) 1m
MaximumAreaA = 15.f75 cm? ar 753 cm? im
29.  Full markstobegivento every candidatefor thisquestion. 6m
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