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MATHEMATICS

Timeallowed : 3 hours Maximum Marks: 100

e N
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
guestions 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 alternativesin all such questions.

5.  Useof calculatorsis not permitted.

QUESTION PAPER CODE 65/1/1
SECTIONA

Question numbers1to10carry 1 mark each.

1. StatethereasonfortherdationRintheset{1,2, 3} givenbyR={(l, 2), (2, 1)} not

tobetrangtive.
2. Writethevaueof sin g_n_ sin'lgg 19”
&3 & 2

. , [ .
3. Fora2x2matrix,A= [a.;] , Whoseelementsaregiven by a,= ] , writethevalue
of a,.

. € x+1u.
4.  Forwhatvaueof x, thematrix a > 4 gissingular ?
e u
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c2 5
5  WriteA*forA= 2 E
él 3

6. Writethevaueof C SEC X (secx +tanx) dx.

. d
7.  Writethevaueof oﬁ

8.  Forwhatvaueof ‘a thevectors 2i —3j+4k and ai +6j - 8k arecollinear?

9.  Writethedirection cosinesof thevector —2j + j- 5k.

10. Writetheintercept cut off by theplane2x +y—z =5 on x-axis.
SECTION-B
Question numbers11to 22 carry 4 markseach.

11. Consderthebinary operation* ontheset {1, 2, 3, 4, 5} defined by
a* b=min.{a b}. Writethe operation table of the operation *.

12.  Provethefollowing:

Cot_1§¢1+sinx+\/1-sinxl)_x .1
€ - - u——,Xl cY, —=—
gvl+sinx-41-sinxg 2 & 4g

OR

Find thevaueof tan‘lée—(g—tan‘laeﬂg
Yo X+Yg

13. Using propertiesof determinants, provethat
-a® &b a

ba -b®*> bc | = dah*c?
ca cb -c?
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14.

15.

16.

17.

18.

19.

Find thevalueof 'a for whichthefunction f defined as

lasn® (x+1), x£0
f
fO) =1

i tan X —sin x

T 3 , X>0
X

iscontinuousat x =0.

Differentiate x xcs* + .

OR

d
Ifx=a(p —sin0),y=a(l+cos0), find dT{

I%JH}’CBSE@EH{{(’ com
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Sandispouring from apipeat therateof 12 cm?®/s. Thefalling sand formsaconeon
thegrou;ndin such away that theheight of the coneisawaysone-sixth of theradius
of thebase. How fast isthe height of the sand coneincreasingwhentheheightis

4cm?
OR
Find the pointson the curvex? + y?—2x —3 =0 at which thetangents are parallel
tox-axis.
4 .  5S5x+3 dx

O = -

Fvaae O+ ax+10
OR

2X

Evduae: cy— >——y dX
qx +1Hx +3j

Solvethefollowing differentia equation:

etanydx +(1—e) sec’ydy=0

Solvethefollowing differentia equation:
dy

COS?X o +y =tanx.
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20. Find aunit vector perpendicular to each of thevectors 5 + E) and 5- E) , Where
a=3+2j+2kandb=i+2- 2k.
21. Findtheanglebetweenthefollowingpair of lines:

—x+2:y—1:z+3andx+2:2y—8:z- 5
-2 7 -3 -1 4 4

and check whether thelinesarepardléd or perpendicular.

1 1
22. Probahilitiesof solving aspecific problem independently by A and B are > and 3

respectively. If both try to solvethe problem independently, find the probability that
(i) theproblemissolved (ii) exactly oneof them solvesthe problem.

SECTION-C
Question numbers23to 29 carry 6 markseach.

23.  Usngmatrix method, solvethefollowing system of equations:

2+§+E:4’ 4. §+§:1 §+g-§:2; X, y,zt 0

;yz X y z X y z
OR

Using e ementary transformations, find theinverse of thematrix

&l 3 -20
€-3 0 -1:
$2 1 04

24. Show that of al therectanglesinscribedin agivenfixed circle, the square hasthe
maximum area.

25. Usingintegrationfind theareaof thetriangular region whose s des have equations
y=2x+1y=3x+1landx =4.
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/2
26. Evauae O 2sinx cosx tan™ (snx) dx
0

OR

n/2 .
<« XSnXCos X

- O—F———— X
EVduae. 9 S'n4 X + COS4 X
27. Findtheequation of the planewhich containstheline of intersection of the planes
F{i+2j+3k)-4=0, T +{2i +]- k)+5=0 andwhichisperpendicular tothe
plane F><(5f+3]- 6I2)+8:0-

28. Afactory makestennisracketsand cricket bats. A tennisracket takes 1.5 hours of
machinetimeand 3 hoursof craftman'stimeinitsmakingwhileacricket bat takes
3 hoursof machinetimeand 1 hour of craftman’'stime. Inaday, thefactory hasthe
availability of not morethan 42 hoursof machinetimeand 24 hoursof craftsman's
time. If theprofit on aracket and onabat isRs. 20 and Rs. 10 respectively, find the
number of tennisracketsand crickets batsthat thefactory must manufacturetoearn
themaximum profit. Makeit asan L.PP. and solvegraphicaly.

29.  Suppose 5% of men and 0.25% of women havegrey hair. A grey haired personis
selected at random. What isthe probability of thisperson being male? Assumethat

thereareequa number of malesand females.

QUESTION PAPER CODE 65/1
SECTIONA

Question numbers1to 10 carry 1 mark each.

1. LetA={1,23},B={4,56,7} andletf ={(1, 4), (2,5), (3, 6)} beafunction
fromAtoB. Statewhether f isone-one or not.

2. Whatistheprincipa valueof cot™ gecosﬁ9+ sin™? %n 29,
e 39 e 3o
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3. EBvauae:

cosl5® sin15°
sin75° cos75°

e2

4. If A=¢a
gd -2

u . :
g, WriteA intermsof A.
u

5.  If amatrix has5elements, writeal possible ordersit can have.
6. BEvduae
C (ax +b)3dx

7. Bvduae

. Ox

1- x?

8.  Writethedirection-cosinesof thelinejoining thepoints(1, 0,0) and (0, 1, 1).
9.  Writetheprojection of thevector i —j onthevector j + i

X-5_y+4 z-6

10. Writethevector equation of alinegiven by - 5

SECTIONB
Question numbers 11 to 22 carry 4 marks each.

11. Letf:R ® Rbedefinedasf(x)=10x + 7. Findthefunctiong: R ® R suchthat
gof =fog=1..

OR

A binary operation* ontheset {0, 1, 2, 3, 4, 5} isdefined as:

i atb, if atb<6
a*b=j .
ja+b-6, if a+b36
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15.

16.
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Show that zero istheidentity for this operation and each element 'a of the set is,
invertiblewith 6—a, being theinverse of 'a.

Provethat:
tant VXV X _® lcos‘lx,-i£x£1
V1+x+41-x| 4 2 J2

Using propertiesof determinants, solvethefollowingfor x :

X-2 2x-3 3x-4
X—-4 2x-9 2x-16|=0
X—8 2x—-27 3x-—-64

Find the relationship between 'a and 'b' so that the function 'f* defined by:

i ax+1, if xX£3

f(x) = % bx+3 if x>3 iscontinuousat X = 3.

OR

If  x¥=e*7, showthat LS sz :
dx {log (x )}

4sn0
2+cos0

Provethaty = - 0 isanincreasing functionin §O

n
2H
OR

If theradiusof asphereismeasured as9 cmwith an error of 0.03 cm, thenfind the
approximateerror incalculatingitssurface area.

al 0
If x=tan ¢— 100 Y+, show that
ea 7]

d’y dy
2y = 2 _a 2 =
(1+X)dx2 +(2x—a) i 0
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17.

18.

19.

20.

21.

22.

Evduae

W2 X +8inX
dx

9 1+ cosx

Solvethefollowing differentia equation:

x dy—ydx = \/x* +y? dx

Solvethefollowingdifferentia equation:

dx
+3x?) — =X
(% 3X)Oly
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Using vectors, find the area of thetrianglewith verticesA(1, 1, 2), B(2, 3, 5) and

C(1, 5, 5).

Find the shortest distance between thefollowing lineswhose vector equationsare:

F=(1-t)i+(t-2j+@-20k and

r
r

(s+1)i+(2s-1)j- (2s+1)k

A random variable X hasthefollowing probability distribution:

X |0 |1 2 3 4 6 7
PX)| 0 | K | 2K 2K | 3K 2K* | 7K*+K
Deemine
0 K
(i P(X<3)
@iy P(X>6)
(iv) P(O<X<3)
OR

Find the probability of throwing at most 2 sixesin 6 throwsof asingledie.
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SECTIONC

Question numbers 23 to 29 carry 6 marks each.

23.

24,

25.

26.

27.

28.

Using matri ces, solvethefollowing system of equations:
4x + 3y + 22 =60
X+2y+3z=45
6x+2y+3z=70

Show that theright-circular coneof |east curved surfaceand given volumehasan
altitudeequal to /2 timestheradiusof the base.

OR

A window hasthe shape of arectangle surmounted by an equilaterd triangle. If the
perimeter of thewindow is12 m, find thedimeng onsof therectanglethat will produce
thelargest areaof thewindow.

Evduae
" dx
156) 1++/tanx
OR
Bvduae
“ 6x+7

Oq/(x—5) (x-4 o

Sketch thegraph of y = |x + 3| and evaluate the areaunder thecurvey = | X + 3|
abovex-axisand betweenx =—6tox =0.

Findthedistanceof thepoint (- 1, - 5, - 10), from thepoint of intersection of theline
= (2?- ]+2f<)+x (3f+4]+2|2) and the plane Fx(f ]+|2) =5

Giventhreeidentical boxesl, Il and I11 each containing two coins. In box I, both
coinsaregold coins, inbox I1, both aresilver coinsandinbox 111, thereisonegold
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and onesilver coin. A person choosesabox at random and takesout acoin. If the
coinisof gold, what isthe probability that the other coinin the box isaso of gold?

A merchant plansto sell two typesof personal computers- adesktop model and a
portable, model that will cost Rs. 25,000 and Rs. 40,000 respectively. Heestimates
that thetotal monthly demand of computerswill not exceed 250 units. Determine
the number of unitsof each type of computerswhich the merchant should stock to
get maximum profit if hedoesnot want to invest morethan Rs. 70 1akhsand his
profit on the desktop model isRs. 4,500 and on the portable model isRs. 5,000.
Makean L.PP.and solveit graphically.
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Marking Scheme — Mathematics

N

General Instructions :

1. TheMarking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggested answers. The content is thus indicative.
Ifastudent has given any other answer which is different from the one given in the Marking
Scheme, but conveys the meaning, such answers should be given full weightage.

2. Evaluation s to be done as per instructions provided 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 religiously followed.

3. Alternative methods are accepted. Proportional marks are to be awarded.

4. Inquestion(s) on differential equations, constant of integration has to be written.

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

6. Afull scale of marks - 0 to 100 has to be used. Please do not hesitate to award full
marks if the answer deserves it.

J
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QUESTION PAPER CODE 65/1/1
EXPECTED ANSWERS/VALUE POINTS

SECTION-A
(). No. Marks
1
[-10. 1. {L2yeR, {2,1)eR but {L,LhgR 2. 1 i oan = 5
4. x=3 5. A']={_31 _25] O, flanx+secx+ec 7. %tﬂ.l‘l_l E +c
2 ] -5
8. a=-4 9, ——=, , — 10, 3 -
T T % 1210=10m
SECTION-B
1 a*h[1 23 4 5
1 |11 1 11
2 1122 2 2 1 ¥4 marks, for correct structuring of table.
3 (1 23 3 3 Y5 mark for each correct row ! column m
4 |1 2 3 4 4
5|11 2 3 4 5
..|'I+5inx+1,l'1—.sm
12. LHS =cot” ; -
J1+sin x — /1—sin x
. LHS = tan™ 2m

{Icus :-5,:? +sin i"ré}+[m~: }1 - §in :f:'!}
tc::r.':'- ’}i + &in K’EJ‘— {cus "':-é —3in ?'5«&]

= cot” Ic:}t %I I'm

Il m

[

OR

100



14.

13.  Takinga, b, c respectivly common from R, R, R, toget

—a b ¢ I
LHS =Determinant= abec | a -b ¢
a b =g

Taking a, b, ¢ respectivly common from C,, C,. C, toget

-1 1 1]
LHS =a'b'c® | 1 =1 1
11 -1

Applving R, = R, +R,, R, = R, + R, toget

-1

1
LHS =a"b" ¢’ 0
2

= b =

0
0

=a' b (-1)(-4) = 4a°h ¢’ = RHS

LHL = lim 10 g
ﬂ.ﬂ.] = H‘Hiﬂ% = a
RUILL. = lim 20X '[1—*2?5 x)
x—+ 10" Y

X
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Im

2m

Ilm

Im

Im

I m

Im
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i T &
 x 2?2 2m
1
a= 2 Yam

NG xl"'l _

X +'F'-—1—u"|"l-r J_.-‘am

X = logu = xcosx-logx b m
D8 XOOSX | osxl in x1
s . sx-logx —xsinxlogx
!iu — e ! :

d;—x {cos x + 0g X+ cos X — X sin X log x) lm

' +1 dv x* -1 2x — [x? +1)2x B 4%

x -1 dx [x* -1f (x?~1f tm
9 _ X (cosx + log x - cos x — X sin x log x) — —ﬂ:h—, i
o ) m

OR
dx dy .
i a(l-cos8) and i —asinf 1m
dy _ _ _sin@
dx  1-cos® Im
d’y _ (l-cosl) (—cos ) +sin@(sinf) dn
dx? (1-cos 0)* dx lm
=£_—cmﬂ] ) 1
(I1-cos8)"  a(l-cos#)
-1 o - cosec’ ¥
a (1-cos )’ da : Im



16, Here & - 12em¥sand h = L
dt &

v =— nr'h

ad | —

% % (6h) -h=12 1 h®

dv dh dh l dw

Eﬁnhj - —_=— —

m dt  36mh® dt

dh 1 |
whenh = 4em, — = ——— 12 = — cm/'fs
a0 T 36m16) T

OR

X4y - =3=0 = 2x+ Ey-ji 2=10

Ei_l—x
Y

dx

since tangents are parallel to x axis .. I=x
¥
= (IF+y"' =2A1)-3=0=y'=4 /. y=+2
Hence the points are (1,2),(1,-2)
E(E]{+4]-—

7
17 1= [l = [2—— &

Jat +dx +1{I' JxF +dx +10

2x+4 1

_s ;
AR T wern i

5% +dx+10 = 7 !ugl{x+2}+3|";1+4x+1ﬂ|+c

s -
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Im

1m
tm
Im

Im

L4 m

Im
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OR

d

2x i 3
I= dx = |+——+—— wheret=x"
J-ix?+]itxz+31 . f(t+1}{t+3} e 1m

1 1 1
3w ) "
=%[lng|t+1|—|ﬂg|t+3|]+c Im
= % [[ug{x:’+1}—]ﬂg{x1+3}]+c Im

Given differential equation can be written as

o dx+t:? dy = 0 l'm
Integrating to get —log | 1 —e*|+ log |tany | = log|c| 2m
log |[tany | = log|c(l —¢* )| 2 m
tany=c(l —e*) LSm

Given differential equation can be written as

dy 2 :
H + SeCT X-¥y = tanXx-sec’x 15 m
Iur-ri:dr:
IF.=¢ = g""* 1m
The solutionis  y-e™"" = ITEI.II.'{ - e™* sec” xdx Im

= It ¢ dt, wheretanx=1

= vy = (t-1) e' +c lm

it &

= y-e = (tanx=1) ¢*" +c ¥m

or v= (tanx-=1)+c-e
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20,

21.

22

- -

a+b=di+d), a-b=2+dk

—

Au&ﬂtﬁrpﬂp:ndiculartﬂ;+]; and ;—h i5 (a+b

FYE
P

i
[E+h] * [a—g] =4
2

"

Unit vector inthl:dircc'.timmf[; +_I::] x (a -b

~ k
24 24 24

L Ll
|
Lt | b
LSy ]

I

16 - 16 - EE %

Lok | -

The direction ratios of given lines are
2,7,-3 and —-1,2.4
Let @ be the angle between these lines, then

2D +T) (34
€30 = A a9r9 irarie

= ﬂ=%

Hence the lines are perpendicular to each other.

b | —

P(NotA) =

Pd | —

Here P(A) =

and P(B) = P{Not B) =

||

(i) P(problem issolved) = 1-P (problem is not solved)

= 1 - P(NotA)- P(NotB)

105
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lm

Lam

1m

lm

Im

Im

Im

1m

Yam

Yam



L _ 2
R T3

L | b

(ii) P {exactly one of them solves)= P{A). P{Ej + P(B)- P(A)

1 2 1 1
= =1 = 4 — ¢ =
2 3 3 2
- 1
2
SECTION-C
23, Writing the given system of equations as
F 1)
2 3 10 X 4
4 —§ 5 l =11 or A-X=B
6 9 -20) |1 2
(2 )

|A|=2(120 - 45) -3 (- 80 - 30) + 10 (36 + 36) = 1200, ~ X

C,=75 C,=110, C,=T2

-
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YLm

bam

L2 m

Sm

ATR lm

Cofactorsare C,, =150, C,; =-100, C,,=0 1mark for any 4 correct cofactors 2m

‘:]_' — ?5, CRJ‘ = 3{]., CH = "24

] 75 150 75
J!L-I - EU-E l]':' —].m 3:}
72 0 -24

——
e,

72 0 -24 2

| |
:;: | 75 150 75 4 2
—~|=——1]110 =100 30 .
v 1200 3
1 1
- 5

g
~
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-

x=2,y=3 z=35

OR

Given matrix A can be written as
1 3 -2 1 00
=30 -1 [|=101 0[A
2 1 0 001
1 3 =2 1 00
Applying R, = R, +3R, R; =R, -2R, |0 9 -7 |=| 3 1 0]A
o -5 4 -2 01
1 3 -2 1 00
B=R,+2R, = |0 -1 1 |=]-112]A
0 -5 4 -2 0 1
1 3 -2 T 0 0
R,—=R,+5R,= |0 -1 1 |=]-1 1 2 |A
o 0 -1 3 -5 -9
1 3 =2 0 0
R,=R,+R;,, Ry=-R, [0 -1 0 (=] 2 -4 -7 |A
0 0 1 -3 5 9
1 3 0 -5 10 18
Ri=R+2R,, R, —=-R, |0 1l 0|=)-2 4 7 |A
001 -3 5 09
00 1 -2 -3
R,—=R =3R, [0 1 D|=|-2 4 7 |A
01 -3 5 9
1 =2 -3
Al=1-2 4 7
-3 5 9
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lm
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Let ABCID be the rectangle of maximum area

D
- N . Inscribed in acircle of radivs r. For Figure lm
o, "~ IfAB=x and BC =y, then
,‘";h o
i X+ =4 = ¢y =49 -3 Im
letS=x'y* =x* (4 —-xH) = 48 x* —x* 1 m
L. 0 = Brix-4x*=0
dx
= x'=2" = x=+2r I m
d’s ;) 1 ] 1 1
e I D

For maximumarea x =+2 rand y = ydr’ =2r" =42 1

. lm
square has the maximum area.
,J'E'[.t_w.r Figure I'm
e
A Getting the points of intersection as
1::‘/:%-. T
NN A(0,1), B(4,9) and C(4,13) 1%m
-ir fn“‘ H:y ;1 alas
A j j
T : Area AABC = |(3x+1dx — | (2x+1)dx
& _,"J,&“ T . u{ : i |: : 2m
=N |
r | .:-".ﬁ, 4 a9
ﬂi ] 2 3 el X
= ‘de“ = |57| = 8 sq.units 1¥am
bt i
= j‘ 2sinxcosxtan (sinx)dx = I tan~'t - (2tydt wheresinx=t Im
= [

| 1 1 i
= |tantxt’| — [—— dt
[ ] J.t'+l Im
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T 1
= =—|l1-
4 ;[[ t’+1J a vt m
n T
= — = |t-t t
4 [ “l ] lm
T " n
= —=-|1-=]=|=-1 \
OR

_ j‘ X 50N ¥ ¢os X

T sin*x+ cos'x @
X [_
2
1 (m —x)sin(m - cos (™ —x E —:-: msxamxrﬂx
=J'(2 )(2 } [2 dx = j‘i}’? — .. i) 1+1m
Y sin’ [11% —x} cos {-n:f —x ﬁ sin X" +cos x
1':_ 8in X cos X Ic:ta.nrsac:-adx
2l = = T__‘_dx:—-[ r 1+l m
2 f sin'x +cos'x 2 3 I+tan"x
17 dt X
]_EE'!:|+I? wheret=1tan” x 1m
Tt T T T
== .|t t] ==.=="2
g [ o= 16 tm
27.  Giveneguation of planes can be written as 1 m
X422y +32—4=0, rrrrrrrriiicisiieeeseeessrensnens 1)
and 2X+y—Z+5=0, e resnsenand 1) lm

Equation of plane through the intersection of (i) and (ii) is
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Xx+2y+3z-4+ A (2x+y—-z+5)=0 1m
= (1+2AX+Q2+ AW+ -A)Z-4+51 = 0o (i) 1%m
Plane (jii) is perpendicular to the plane 5x + 3y — 6z + 8§ =0
S+22)+32+A)-6(3-A)=0 = 1= 17; 1% m
Equation of plane is 33x + 45y + 50z - 41 =( lm
or r-(331 +455+50k) — 41 .= 0
28.  Letnumber of tennis rackets be *x" and cricket bats be °y’
- LPPis
Maximise z=20x 4 10y 1 m
st 15x+3y<42
In+v=24
x=0, y=0 2m
For correct graph 2m
vertices of feasible region are
A (1, 14), B(4, 12), C(8, 0)
P(A)=Rs. 140, P(B)=Rs. 200, P(C)=Rs. 160
l PR e =  ForMaximum profit
L&* -y l‘
A4 hsx3y Number of Rackets =4 1m
MNumber of bats =
29.  LeteventE, : Amale is selected
E, : A female is selected
A selected person is grey haired Im
p 1 1
{E1}_E1 P{E;]—E lm
5 1 25 1
P(AE,)= — = —, = =
WEI= 150 = 200 PAED= 15066 = 700 Im



1-10.

11.

aif

PEE”‘IA} — P{.I-"'I } ' F':““-'I.E]}
P(E,) - PIAE,) + P(E,) - B(AE,)
1 1
- 2 20 __1__2
1 1 + 11 I+L 21
2 20 2 400 20

QUESTION PAPER CODE 65/1
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
1. fizaone-one function 2. =« 3. Zero 4 A"=%A
5. 155,5¢1 6 ——(ax+b)+c 7. simixte 8 S
’ da NER R
9. zero 10. Fo= (5i-4+6K)+(3i + 7+ 2k)

SECTION -B
1
Lety=10x+7 - K=ﬁ{}’-?}
let g(¥) :L(}-_?}
10

. gof(x)=g(10x +7) = ~ll—ﬂ{lﬂx +7-T=x = 1,= gof
1 1
. f — —_— = = ﬂ i T — .
and og (¥) r[m'{!r' T}J 1 (m{} ?]]+'}" y=1 = fog

Hence g(y) = % (y=T)

OR

since a*0=a+4+0=a
Yae {0,1,2,3,4,5}

and O*¥a=0+a=a
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1m

2m

Moarks

1=10=10m

I m

1% m

1"am

Zm
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\ O istheidentity for*.
Also, " al {0,1,2,3,4,5},a* (6—a) =a+(6—a) —6

= O (whichisidentity) 2m
\ Eachdement‘a of thesetisinvertiblewith (6—a), beingtheinverseof ‘a.

€1+ cosh —+/1—cos U

12.  Puttingx =cos g toget LHS=tan™ im
J 0109 &v1+cos0 ++1—cosh §
ecosy—sme u
_ 2 2 — -1 & g,/
\ LHS=tan® € U= tan " aanc— - = 1+1m
écos 9 +smyu gt & /2%
n 1 n 1 1
=—-=-0 =—- =cos X
4 2 4 2 tm
13.  Applying C,® C,- 2C, and C,® C, - 3C,, weget
x-2 1 2
x-4 -1 -4|=0 om
x-8 -11 -40
Applying R, ® R; +R, and R; ® R, - 11R,, Weget
2x- 6 0 -2
x-4 -1 -4/=0 im
-10x+36 0 4
Expandingalong C , weget —1[8x —24-20x +72] =0
or 12x=48 i.e. x=4 1m
14. LHL.=3a+1
f(3)=3a+1 2m
RHL=3b+3
sincef(x) iscontinuousatx=3,\ 3a+1=3b+3 1m
or 3a—3b=2, whichistherequiredrelation. 1m
OR
X=¢e p y.logx=(x-y)loge=x-y 1m
y= X 3
1+logx 72m
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(1+logx) «1- xég
dy _ éXg _

dy _ _ logx
dx (1+logx)? (1+logx)?
_ logx _ log x
(loge+logx)®  [log(xe)]’
5 Y (2+cosb)4cosd —4sin6 (—sind) 1

do (2+ cosb)?

_ 8cos0 + 4 (cos?0 +sin?0) - (4+cos?0 +4cosh)

(2+cosh)?
_ 4cosb- cos’® _  4- cosh 00
(2+cosb)? (2 +00s0)?
4- coso

, ———— > Ofor™ 0 andcos03 0in g0,Eu
(2+ cosb) & 2f

dy . é . mu U
\ 23 0in =, ?o'_
g 2H,Hencethefunctlon|S|ncreasmg|n8 ZH

OR

Herer=9cmand Dr=0.03cm.

Errorinsurfacearea DA » Z—A xDr where A = 4xr?
r

» 8nr > Dr

» 8r (9) (0.03) = 2.16m cm’

axtanlx

16. x:tangé—LIogygb logy=atan™x \ y=e
éa 2
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1+1m

om

Im

om

Im

Im

om

om

Im

Im

1¥%2am

Im

1m
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P (1+X2) LAE axy Yom

differentiating again w.r.t., x we get

d’y dy dy
1+Xx%) —LZ +2xXx—= = ax— 1
( ) dx? dx dx m
d’y dy
1+x?) =2 +(2x—-a) -~ =0 !
72 X 72 sin x
| = ¢ dx + ¢ dx 1
717 Ofvcosx ™" Ohvcosx am
7 1 ,Xx 72 X
= XX X=sec” —dx + (jtan — dx
O™ > 27T 05 im
. 77 %
e XU < N X
= Xtan—, - tan — dx + Qtan — dx 1
26, - 0727 P2 .-
T T
=—1-0==
5 5 Im
dy _y &0
18. Givenequationcanbewrittenas—— = = + ,|1+¢=+ Yam
dx X ex g
b v+xd—V:v+\/1+v2 where ¥ = v 1m
dx X
. av _ dx
P o— v Ox Yom

= log cx Im

P Iog‘ V+1+Vv?

P v+41+Vv? = ox | y+x*+y® = cx? im
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Given equation canbewritten as

xd—y-y:3x2 or ﬂ-lxy:SX
dx dx X
Al ol
IF=e0% = gz gzl
X

\ solutionis, y><i = (‘)’Sxxidx =3X+¢C
X X

b y=3x*+cx

1) —
Area D ABC = E‘AB BC

Here, AB = i +2j+3k and BC = - i +2j
i ]k

AB  BC=|1 2 3|=-6-3+4k
120

P Area = %,/36+9+1 = %\/6_1&1. units
Equationsof thelinesare,
o= (-5 3k) + t(i+]- 2) and
= (-3 k) + sz k)

- ador )

shortest distance = — where
b, b,
a =i-2/+3k,a, =i-j-k, b, =-i+j-2k, b, = i+2- 2k
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a,-a = |- 4k, b b, = 2i- 4- 3k YzHlm
0-4+12 8
\ SD. = =
J29 29 tm
22. Here k+2k + 2k + 3k + k2 + 2k2+ 7k + k=1 p 10k:+9%k -1=0 1m

1
b (10k—1)(k+1)=0 p k=—

10
[ k—i Y.
\ (1) =10 2Mm
. 3
(i) P(x<3):O+k+2k:3k:E Im
(i) Pix>6)= ~ 100 10 100 m
. 3
(iv) P(O<x<3):k+2k:3k:E Yom
OR

1
Heren =6, probability of success(p) = 5

5
probability of failure(q) = 6 Yom
P (at most 2 sixes) = P(0) + P(1) + P(2) 1m
o o oo’
= 6c,¢. "(%)6 * 6 g T X 56)5+ 6c,C ™ x(%)A 1%m

AR AR AREIA) im
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SECTION-C

23.  Givensystemof equationscan bewritten as

¢l 2 3 ¢{y==¢45+ or AXX=B

§6 2 35;%z5 &705

Im

|A|=4(0)3(-15)+2(-10)= 45-20=25 1 0\ X=A"'B im

8eC11:O Cp=+15 C;3=-100
Cofactorsare ¢ C, =-5 C,=0 Cx=10 ~1 mark for any 4 correct cofactors  2m
8 C31:5 C32:'1O C33:5 B

1 geO -5 5 0
a4 :
\ A _2—9 0 -10I Lo
§-10 10 5 5
o L g0 5 S osho g
\ ¢ys=_-¢15 0 -10:¢45:=¢8+
Kz 5 §-10 10 5 z&70,; &85
\ X=5y=812z=8 1%m
24.  Letradiusof coneberand height h
\ v =lath gveny b oho= Y 1m
3 mr

2

CSA.=A = ml = arr’+h® = ; 1m

nr

29_ 2
s =Tt — am
g r

LetS= nrgr +9V
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2
g_s =0P 4n°r’- 18;/ =0 or 18v* =4x*° 1%m
r r
b 18ga%n2r4h2§: 4n%r® b h=+2r im
d’s .. ., 547’ .
F-12n r +r—4>0 P curved surfaceareaisleastwhen h=+/2r 1m
OR
Correct fiqure 1m
let sidesof rectanglebex andy and thesides
of equilateral trianglebex
x %
12- 3x
\ X+2y=12 P y= 2 im
o -
Area= Xy + \/éf Im
y y
12 —3x x2
. = X ( 5 )+\/§7 Yom
x
1
A= [24x-6x2+ J3x2]
dA
o =O0P 24—12x +24/3x=0
b x = 24 or 4(6-|-\/§)m Im
12- 243 11
30- 6v3
\ y= —\/_m Yam
11
d’A : :
JNE; = (-12+24/3)<0\ Areaismaximum for 1m
. 4!6;1J§)m and y = 3o-lfx/§m
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25.

s %5 Jeosx o .
,gum e PR T — ) 1m
X® (%+% x) Im
% cos nz—x % Jsinx
=0 . dx =0 dx i) 1m
y\/cos(/ x)+\/sn(%—x) /\/S'”X‘*\/COSX
Adding (i) and (ii) to get
o = Ol dx=[x]%:é- %=% 1+1m
%%
b I=7% im
OR
N ox +7 _ .  bx+7 dx
- =0
1= OJx=5) -4 [ —ox + 20 1m
L 32x-9+34
- O\/x2—9x+20 im
= 39 2% 4k + 3y o dx 13
VX2—9X+20 o) 90
& "2 '8
_ 324/x?—9x+20 +34.log gi—gg + XE-9x+20 |+ ¢ 141
= 6x/x*—9x+20 +34.log ?Xz 93 + /x*-9x+20 |+ C A
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26. For correct graph 1m
y
-3 0
= 0- x+3)dx+ Q(x+3)dx om
-6 -3
_é (x+3)%0 é(x +3)20
- e (N N 2m
e Usg e U3
.xl
| =.0+2+2 0= 9sq U 1m
27.  Anypointonthegivenlineis (2+31)i + (- 1+ 41)j+ (2+21) k im
If thispoint lieson plane, it must satisfy itsequation
\l+an)i+ (- 1+ a)i+ (e 2)k|x[ -1+ k)=5 1m
P 2+3A+1-40A+2+2.-5=0P A=0 Im
\ Pointof intersectionis(2,-1, 2) 1m
Distance = \/(2+1)2+ (~1+5f +(2+10f = 13 2m
28. LetE,:sdectingbox I, E,: selectingbox Il and E, : selecting box I Yom
1
\ PE)=PE) = PE) = 3 1m
let event A : Gettingagold coin
— — — 1 1
\ P@AE)=1 P@AE)=0 PEAE) = 1%m
HEA) = P(E,) > P(A/E,) -
P(E,) P(A/E,) + P(E,) P(A/E,) + P(E;) P(A/E,)
1
-
lavo+eixt 3 I+lm
3 32
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29.  Letthenumber of desktop models, he stock bex and the number of

portable model bey
L.PP is, Maximise P=4500 x + 5000y Im
Yy¢ subjectto x +y < 250
e 25000 x + 40000 y < 7000000
2N (or 5x+8y<1400) 2m
200 x>0,y>0
‘\7; For correct graph 2m

Verticesof feasibleregion are

NS (200 50) A (0, 175), B (200, 50), C (250, 0)

5’ : -
— 47, N P(A) = Rs. 875000
P ‘ . x
(2559 P(B) = Rs. 900000 + 250000 = Rs. 1150000
P(C) = Rs. 1125000

\  For max. Profit destop model = 200
portable model = 50 1m
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