_Mathematics 2011 (Outside Delhi)

Set]

Time allowed : 3 Hours

3.

4,

SECTION — A

Let A ={1,2,3}, B ={4,5,6, 7 and let f= {(1, ),
2, 5), (3, 6))} be a function from A to B. State

whether fis one-one or not. ]
Salution : Given,

A =11273}

B =1{475487]

J=1(1,4),(25).3.6)
fiA - Bisdefined as
s f)=4, f2)=5 A3)=6
Different points of the domain have different
fAimage in the range. :

fis one-one. Ang,
What is the principal value of
cos ™ [ms 2?"} ain~ (sinz?’r]? [

Solution ; Given,

= ( 21'{-] T [ - 21'[:]
Cos 05— (+8In s5mM—
3 3

We know that principal value branch of cos™ is

[0, 7] and sin™! is[—E,E}
2'7

*» The principal value of

o 2:':} E 2
cos s — e i el
[ 3 =+ SN [S[Il 3 }

e )

3
2r n
= —+—= M
3 '3 i Ang
c0815° sinl5°
E?a.luﬂte H ﬁi'l'.'l ?50 msl.?Scl [1]
Solution : c1.3515 sl
Isin73°  cos759
= cos75° cos 15°~5in75° sin 15°
= cos(75" + 15°)
[~ cos(A+B) = cosA cosB-sin A sinB]
= cos90°
=1, Ans.
2 3 . i
IfA =, 3 write A™ interms of A, [1]

Maximum marks ; 100

Solution : Here, | A|=2(-2) - 5(3)

=-4-15=-19%0
~ A7l exists
_ -2 =3
and adj A = 5 9
A 1 .
A7 = —.adjA
[A]
-1{-2 -3
195 2
112 3 1
= - =—uA, Ans.
19 L’:— —2} 18
If a matrix has 5 elements, write all possible
orders it can have. [

Solution : Since a matrix of order m x » has mn
elements therefore, to find all possible ordersof a
matrix with 5 elements, we have to fill all possible
ordered pairs (m, ) of positive integers whose
product is 5. Hence possible orders are 1 x 5 and

5x]. Ans.
Evaluate ; [(ax+5) dx [1]
Solution: Let, 1 = [{ax+2)dx
Let t =ax+b
Differentiating w.r.t. x, we get
df
E =da-0
= dx = 2
y dl
t
= =
= j£.-
13
= — |t
1= e
= _[t:'.dtl
1]
4
= 1('1-}«(:
al 4
= lt‘4+C
4z
= —l-[ax+b}4+C Ans.
4z :
dx
Evaluate:: [1]
1=

Solution : Let [ = |-
' R



o il

(D

= g TxaC Ans.

Write the direction-cosines of the line joining
the points (1, 4, 1) and {0, 1, 1). ' 1]
Solution : The d.r’s of line joining points (1, 0, 0)
and (0,1, 1) are0-1,1-0,1~0

ie-1,1,1
-1 1 El
s DO are =, =, —
JP+12 412 V3'43
A1 1
= Jgr 3.-43 Ans.

Write the projection of the vector i-f on the

vactor 14 7, ' [1]
: — MM - MM

Sohstion : Let @ = §—j and b=1+j.

Now, projection of Zonb

— PR ”~
_a.b (e 1-1_0 4
= 2 A2

= = Ans,
|?] ) -\.I'lz +1%
10, Write the vector equation of a line given by
x—5_y+4_zhﬁ [1
3 7 2

Solukion ; The given line is
-5 y+d4 z-6

()

8 7 2
The equation of line (i} comparing with
i O i i o |
a b c

Wehave11=5,y1=—4,z1=6mda=3,b=?,
c=2
Fixed point vector,
= U BT
7 = xpi+yf+mk=5i-4j+6k
Direction vector,
i A A A A - A
h o= aitbjrek=3i+71+2k
». Vector equation of the given line is
T =3 +Ab
m N A AN A
= (5i—-4f+6k)+AB3{+ 7]+ 2k).
Ans.

=+l

SECTION — B

11. Letf:R— R be defined as f{x) = 10x + 7. Find the

function g: R — R such thatgof=fog=1z. [4]

st A nwwer 16 not given due bo the change in present syllabus

Solution : It is given that f: R — R is defined as

Ax) =10x+7
One-one
Let fix) = fy). wherex,yc R
= 10x+7 = 10y +7
= x=y
~ fis a one-one function.
Ointp:
For yeRlety = 10x+7
X = -y_?-ER
10
Therefore, forany y € R, thereexists x = ﬁ <R
guch that 10
_ffe7) ( it P
- {17 = Y s my=7-7y
~ fis onto.
Therefore, { is one-one and onto.
Thus, fis an invertible function.

Let us definef: R— Ras g(y) = ym

MNow we have,
gof () = g(fix) = g(10x +7)
_ 10x+7--7 i

10
fogly) = flgty)

¥=7Y _ qpf¥Z7 ) 7oy =
= f[m]_lﬁ[lﬂ}+ y—7+7=Yy

gof = lgand fog =TI
Hence, the required function on g : R - R is
defined as

Y7
R Ans,
L) 10

A binary operation * on the set{0, 1, 2, 3, 4, 5} is
defined ag *

a+b, if a+b<a
a*th= :
a+b—b, if at+bh>b

Show that zerc is the identity for this operation
and each element ‘e’ of the set is inveriible with
6 — &, being the inverse of ‘@"**

Jltxr—~1-x

Wl+x+1—x

:1_]:._.11:05_1' xrul,_ sx=1 [4]
A2

Seolotion: T.HS.

Prove that stan ! [

fan _«..'1+x—~ﬁ—_x
B L 1+x+idl-x | .



Ir
Putx=cos8=0 = cos ' xand 0585

_{Jhx Jl_xJ
I+ +y1 %

tan=! 14 cosf —+f1—cosh
~1+cos B ++/1—cosB

[+1+cos8=2cos (@/2)
and 1-cos § =2 sin” (§/2]]

3] ]
2005——~2sin_
u"_cosz 251:12

-ﬁcnsg + Jismg

tan ™

Il

£

JE (cﬂs E —sin E]

4 2 2

e e
' ﬁ[ms—+sin—-)
] 3 g
Inside the bracket divide numerator and deno-
minator by cos g, we get

1-tan-

1-

= tan™

M|ﬂ:_—M ]

faris

g.:n'-l

= ——lcus”" r=RHS.
4 2

Hence Proved.

13. Using properties of determinants, solve the
following forx:
x-2 2x—-3 3x-4
x—4 2x-9 3y .16 =0
x—8 2x-27 3r—p6d
x—2 2x-3 3x-4
r—4 Zx—-9 3x-16
lx—8 2x-27 3r-&4

[4]

Solution : LH.S. =

Applying Ry — Ry —~ Ro and Ra -5 Rs - Rs, we get

2 6 12
=| 4 18 48
x-8 2x-27 3x-64
Taking 2 common from R; and R

14.

1 3 3]
= 2»3| 2 9 24
x~8 2x-27 3xr-84

Applying Cp —C3=3Cy; C3 — C3 - 2Cy, we get

1 0 0
= 4| 2 3 6
'X~8 -x-3 -x-10

Expanding along Cr, we get

=4 (=3r-30+6x+18)

= §3x~12] =0
= 3x =12
= x =4 Ans,

Find the relationship between ‘a’ and ‘b o that
the function ’f* defined by :

ax+1, if x<3
foy = bx+3, if x>3

[4]

is continuous at x = 3,

Solution : v f{x) is continuous at x = 3,
3)=Lm f(x) = lm fix)
f3) _Hs_f'i JiE iy
= lim {gx+1) = lim {bx+3)
3 ' -+3"
= 3a+1=30+3
= 3a=3b+2
= g = b+§. Ans.
‘OR
WY = &%, show that 2 = 1987
Solution ; We have, fogiself”
1Y =Ty
Taking log on both sides, we get
logx¥ = log e ™ ¥
Ylogx = (x—y)loge=x-y
[+ loge=1]
= ylogx+y =x
= yl+logx) =x
..
¥= (1+logx)
Differentiating w.r. t. x, we get
dy (1+1c:gx]—x X {1+logx)
dx (1+1nug.1r)2

1 —x| 0+
{l+log x)1 x[ +x}

" (1+logx)

rlogre]
(1+log x)?



dy _ logx Iog x a5

= = = = Bmr
dr (1+logx)Y ~ (loge+logx) dr
45
& AS=d5 = —Ar
Ay _ sz. Hence Proved. dr
dx [log{xf}] ’ = 8y Ar
4sing ) . . = 8x x'9x 0.03
15. Prove that y=————0 is an increasing :
(2+cosB) = 216 7 am®. ,
function in [D,E} 4] Thisisﬂxeappmﬁmteermrhcaipulaﬁngsurface
2 ' : area. Ans,
Solution : We have, i
4sinf 16. If x:tan(—ingy , show that
f(B) = 2+cnsﬁ_ﬂ Ir] ;
Differentiating w.r . 8, we get [1+f}%+(2.x~a]-j—i =0, (41
(2+cos9)(4ros G- Asin G{U:siﬁ B} Solution : Given,
. Jc‘{B)= : 7 =
(2+cost) tan[ 1 y]
X B —10g
3 8¢Dﬁﬂ+4c0528+4si112_9 : 2 :
= ; 3 L .
.(2"'.0“3_3) i = anly = 111::ugy
_ Beosb+a -1 ) la
" ot o s = logy
i 2921] Differentiating both sides w.r.t. x, we get
+ §in” @+ cos* 9 =
_ ' 1 1dy
_ BcosB+4—(2+cos0)’ e S yix
(2+cos9)2 . (1+I2)dy o
_ BeosB+4-4-cos®§—4cosh : dx
- (2+cosB)? Again differentiating both sides w.r.t. x, we get
- 4cosB—cos2 B (1+x2)@ + d—yix:ﬂd—y
T (2+cosd)? : e dx dx
COSH(4—COSB] = (1+x.2)_‘iz_y o 2;.‘1_3,_&&_.‘!{:0
T (2+cos8)? e h
dzy d ;
- (43— + @Qx-a) =0,
Farall EE[G,E},M =0 ,ascos0is+ve dxt dx
21" (2+cosB)? Hence Proved.
Hence, {8} is increasing in |:ﬂ,—2--’. 17. Evaluate: ;.‘ziism*x . [4]
. - cosXx
Hence Proved. = )
. oOR , Solution; Letl= ; IrEmx ..
If the radius of a sphere is measured as 9 an with 1+cosx

an error of 0.03 ¢m, then find the approximate LR

error in calculating its surface area, _ [ 2 "3
Solution ; Let 7 be the radius of sphere and Ar be 0 Sl X

the error in measuring the radiug. 2

Then r =9 cm, 4 r = 0.03 cm. [ gin x = 2sin > .cos ~and cos x = 2 cos” E~1:l
Now surface area S of the sphere is 2 2

§ = 4nr* 1,n/2 2 X w2, X
Differentiating w.1.'to ¥, we get =3 x.seC E.dx+ 5 fani.d:-:



w2 2.2 _
tan% o = Yty = CE Ans.

1 2
= P Lo - J T*dx 19. Solve the following differential equation :
i i]
5 Jy 2 {y+3xz]% = x. 14]
w2 4
5 +.[{. ki iy Solution ; The given differential equation is
" dx
—] .tan-— 1,2 et
[x n2:|n {y+3 )dy x
E dird X m"E_ X = E = i W
_Iﬂ l'ﬂ.['lEJIII-F q tdI‘I.E.dI dy y+3x2
dy y+53x°
b 1 = i . e
= gang & x
dy _ ¥
Zx1=L = —= = < +4+3x
= 2)(1— 2 m_ dx x
18. Salve the fellowing differential equation : dy [ IJ
. = +|-= |y - 3
xdy -yidx = 22 +ylan, a1 r \ x
Selution : The given differential equation is This is a [inear differential equation of the type
4
xdy —ydy = Jfx?+ytdx é +Py =0
Separate the variables, we get Hese, P = 1 and O = 3r
xdy = (y+qjx° vy’ )dx ; x
Integrating factor (LF.)
dy  yryfat P __ {Pdz
== i) =€
dx x
Thix is a homogeneous differential equation, ,F 14,
Putting ¥y =ox =e’ ¥
d d _
= E‘E = ‘!:'+.1;'EI'l i) = glogx
From equation ([) and (i), we get = plostyt _ 1
e ] x
v+ x%:— e PR L Required solution is
X n
: y.0F) = f(QUF)x+C
TN ox+ 21 +0% L
= ax = x L J'(Sx;)d.r+c
X
= z:'+::Eiz = U+yl+o y
dr = L J‘S dr+C
x
= _-cd—1j = z;r+-.|’1+z-2 —1u=-\|'1+t=2 ¥
d = = =3x+C
do dx X
a2 T X ¥ =3+ Cx Ans.
On integrating both sides, we get 20. Using vectors, find the area of the triangle with
vertices A(1, 1, 2), B(2, 3, 5) and {(1,5,. 5. [4)
log 1?+\I'1+'H2’ = log |x| +log|C| Solution : The vertices of triangle ABC are given
as A(l, 1, 2), B{2, 3, 5) and C(1, 5, 5)
P! Let O be the origin of triangle
:>Iog£+ 1+7 =log |Cx| g AoA A
V2 - OA = i+j+2FK
— A A A
2 OB = 2§i+3j+5k
oy HENE R e :

X



- A A A
OC = i+5j+5k

A(1.1,2)
B2, 3, 5) (L, 5,3)
— —+ —+
AB = OB-0A
M ) M~ O ) -
= 2i4+3j+5k-i-j-2k
Ea A 4]
= i+2f+3k

— —3
AC = 0C-0DA
M ] LA I M A
{4+5f+5k—i—j-2k

I

N o~
4{+3k

M
B ik k
Now, ABx AC 3
3

i
= = =
(O

T 6=12)=] G-0)+F (4-0)

M
-6i=3] +4fk

JE6P + (232 + ()7

= f36+9+16
= 61l

Z[ABxAC
2

— —
| ABx AC|

- Area of AABC

1
= E#'ﬁ 5. HNIts. Ans.

21, Find the shortest distance between the following

lines whose vector equations are :
A i A
7 =0-Di+(t-Di+(3-28k and
Fas

FmGeDires-ni-@s+ Dk 0@l
Solution ; Given equations are

T = (?—2}+3§)+1{—?+}~23) (i)
7

and = (?—?—3}+-st?+2}_zi} v}
On comparing equations (i) and (i) with

¥ .—_5?14-3.1?1 and 7 =a_;+p5;,weget
= Py L
A = i-2/+3

M

— an N ~
Vb =i+ § -2k

A

- AT A A > A
and % o= i—j-k, b =i+27-2k.
— . H\. ’} L [ " A M f:' fa
sy -y = i—J-k—-i+2) -3k =0i+]-4%k
" e ~
| won |01 E
Now, #y*h =|-1 1 2
1 2 -2

A

TC2+8-12+2)

A
+ k(~2-1)

=2i-4f -3k

- = 2
|Bax ba | = J@F +(-4% +(3)°
= fA+16+9 =429
»~ The shortest distance between given lines is
-+ = =3 =
(blxbgh(az-m}‘

. ‘
{b1x b2) _

D,

I

2147 30.01+ - 4k)

'I J29
p—4+12

T J29
&

= J2¢ units. Ans.

22, Arandom variableX has the following probability
digtribution :
X [el1[z2]3]4 5] & 7

Pix) |0 | K | 2K | 2K | 3K | K® | 2K* | 7K*+K

Determine : : |41
() K
(ii) P(X < 3)
(iji) P(X > 6)
(iv) PO <X < 3),
Solution : It is known that the sum of probability
distribution of variable is one.
@ LPX=1
Therefore, .
P(0) + P(1) +P(2) + P{3) + Py + PGY+ P(6) + F7) =1
0+K+2K+2K +3K+ K2 +2K2+ 7K2 + K =1
10K*+9K-1=20
10K2 L 10K -K~1=0
KK+ -1K+1) =0
K+ D{I0K-1) = 0
K+1=0

relt i



= K=-1
and 1W0K-1=0
= K=1/10
Here, K = -1 is not possible as the possibility of
an event is never negative, o
1
K= o

Hence, probability distribution of X is

X |0

1

2|34 |85 | a&a] 7

PX)|0

.
10

2121331217 1

10 | 10| 10 | 100 | 100 | 06 T10

(id)

(i)

(v}

Find the probability of throwing at most 2 sixes

P(X < 3) = P(0) + P(1) + P{2)
1 2 3

i 10 10
7 1 17

PX>6)= P(7) = — +——=—

100 10 100

P(0 € X €3) = P(1) + P(2)

1 2 3
= .+.._:—‘
i0 10 10
OR

in 6 throws of a single die.
Solution : Here,
n==6

p= P (getting 6}

LNg=l-p

1

6
1 5

P

6 6

P {getting at most 2 sixes)

P(X < 2)
P(0} + P(1) + P(2)

SOOI

Ans.

¥

Ans,
SECTION — C
23. Using matrices, solve the following system of
equations:
T Lr+3y+2z = 60
x+ Zy +3z =45
6x + 2y + 3z = 70 [6]
Solution :

Lx +3y+ 22 = 60,
. x+2y+3z = 45,
. 6x +2y+ 3z = 70.

.+t The equation of system can be written in matrix
form

AX =B (i)
43 20x 60 |
1 2 3|y| =145
6 2 3z 70
4 32 x 60
Here, A=|1 2 3|, X=|¥| andB=|45
6 2 3 z 70
4 32
[A] = |1 2 3|
6 2 3
= 4(6-6)—3(3-18) + 202 - 12)
=0+45-20=25%0
o A exists,
. Cofactors of A,
An=6-6) =0, Ap=—3-18)=15,

Ap=(2-12) = -10 :
Ay =-(9-4)= =5 A»=(12-12) =0
Ay =—(8—18)=10

As1=(3-4) =5 Ap=={12-2)=-10
Ap=(8-3) =5

[0 15 -10]T

adfA=|-5 0 10

5 -10 5

0 5 5]

adjA =15 0 -10

-10 10 5]
0 -5 5
A“l——luad' A s 0 o
T{A] TR |
-10 10 5

From (i), X=A"B



‘n -5 5 (&0
X=—~l15 0 1045
25
<10 10 5 |70
[ 0—225+350
= % 00+ 0~700
_—6Dﬂ+450+350
x (125 5]
1 :
¥ = E 200 |=| 8
1z ' L?.UD SJ
r=5y =8,z=8. Ans.

24 Show that the right circularx cone of least curved

surface and given volume has an altifude equal
to V2 times the radius of the base. [6]
Solution : Let radius of cone =7
Height of cone =h
and slant height of cone =/

Curved sﬁrfaoe area uf cone

S = mr! A1)
S = it
= 52 = = A2 + r)...(10)
[« B=r? 4 1)
Voluma of cone
1.2,
V= —:;?' h
= 3V = HIYZH
Ro= 3—\.;_ w{Tif)
o
Puﬂ:mgthe value of i in equation (i), we get

-

ZZET +F
> [fﬁ

fl
=
[
[+
—
W03
<
+
s
-+
[ -]
[

i
=
hd
&)
=

Let § = fir)

' 2
fir) = _9\.; +art
r
Differentiating w.r. t. 7, we get
Flr) = =18V 3 14’ L4v)

For statonary points,
ft) =0
= 18V5d4gtd =0
2z
= S1NE -4
r? '
= 4t = 18V
18v2
e O
E An
gy 2
= f'6 = 2“2
3
famrr) }'3 - \‘Eﬂ
P . [ﬂ}lﬁl
Jon
Again differentiating (iv), we get
£ = 54VErt g 1207
i [ 3V ]1.!"3
r=|—7/=
~an
SV GEE
rr L 54V2 __]
o) 2 ;
%)
+ 1277 | = =—| >0
~. f(r) s minimum at <5
fav ]”5
T Vo
~ Surface area is minimmum at
R\
.
S
vV = \Eﬂfa .
: - 3
Putiing the value of V in equation (iii), we get
32"
3
o=
Tf.fz
= h= J2r



Hence, altitude is equal to /2 times the radius
of base, Hence Proved.
OR

A windowhastheshapeofa e surmounted

by an equilateral triangle, If the perimeter of
ow ic 12 m, the dimensions of the

rectangle that will produce the largest area of

the window.

Solution : Let ABCD be arectangle and let the side

of an equilateral triangle he AB =b (length of the

rectangle) and BC =4 w1dth of the rectangle)

/\
/ \ -

b ]
i

it

Total perimeter of the window = 12

TH—n—n

b+2a+2h =12
= 22+3b =12
12=38 :
= a = 5 (i}
Now, area A of the window = Area of rectangle
+ Area of equilateral A
e ﬁb"l"ﬁbi
4
_ (IZESB]MEF
[using (D)}
’ sb__b2+~’_
Differentiating w.r. t. b, we get
dA ¥3
For maxima or minima,
“ g
db
= [S—ig-]b =6
2 &
- I
6-+3
d2A J3
Also, Ez— =—3+T<0

. Evaluate ; j

12

= Area is maxitum, when b= 5_\@
From (i),
=12—3b 3 E—E 2
2 T 2643
18- 63
a = s "

Hence, the dimensions of the rectangle that
will produce the largest area of the window are

(18585 ) ana (225 ).

Ans,

WA

dx
i 6
TR L

o | &

Solution:Leat, 1T =

Fl:'-—; 1R
1

1
EL TR - N
ol B

=3
Tl
+
1l
1l
q
E ]

E.

|

| o ey
(=]
:0,\’
=118
+im

E.
b

B 21 ety | 1
o =]
PR
SV
+
|
1
-
.~ s

Jﬁ
IR

Vsinx dx .
Jsinx+veosz W

dx

Jr—y
]
AR T

U
ﬂ\|-‘-""—ah)|=

On adding equatons {i) and {ii), we get

_[ cosx +-J—
S Jeosz +/sinx

3



= A= 2] :
: = 67 +34log [xﬁg} ( j]l[}.)’ C
LA 2 2 2
N
. [21:—1:} = 6yx’ ~9x+20 +Mlog [x—%]+ x% —9x4.20[+C.
= Sl e
= 7 ==
% 26, Sketch thegraphofy = | x+3| and evaluate the
i area under the curve y = | x +3| above x-axis and
; 1 o _Ans. betweenx=-6fox=0. [6]
Solution : For drawing a sketch of the graph
ax of y = | x +3 |, we construct the following table
P of values
Eﬂlﬁmjmdx‘ x |[-6[-5|-3[=2[-1]0
j, 6I+? y(3|2|011]2|3
Solution:let I = =
JEBKx -0 Plot these points, a rough sketch is shown in the
]- bx+7 ﬁgUIEbEIOW.
Vi’ —9x+20
Let 61:+?:A% (-9x+20) + B

br+7 = Ax-9+B

Equating the coefficients of like terms from both
sides, we get
2A =6
== Bid
and BA+B =7
= H9x3+B =7

B=7+27=34
o Jra) i Note thaty = |x+3|
vx©-89x+20 [~ for x<-3
I 34 1 x+3 for x»>3
+ | ——=ix
; a2 —9x+20 So graph consists of two half lines meeting at
Putting »” - 9x +20 = x=-3.
=2 (2x— B)dx—dtinﬁmt integral, we get o
dx Also j|x+3|dx area enclosed between graph of
== dt+34j
Vi 9y ., 81 ¢
[I'EJ 2[’_? ¥y = |x + 3}, the x-axis and the lines x = -6, x =0
= area AAPC + area A COB

dx

[ NV -3 ad
9y 1 = [x-3)x+ [ (v+3)d
=] % .

=3[ dr+ 34|

10



5 3 0
P P Lo
2 2
5 £

9 9
[—E+9]~(-1s +18)+0—(E—9]

L%

I

%+§ = 9 sq. units.
27. Find the distance of the point (-1, -5, -10),

from the point of intersection of the line

I

Ans,

o AT A A
r =(2i-F7+2k)+A(37i+47+2k)and Plane

5 A N A
tAi-J+k)=5.

(6]
Solution ; Equation of the line is
¥ =2i-j+2k+AB1 +4] +2F)
— A L
r =2+3)i+(=1+40) ] +(2+2.‘«]£
wol1)
The equation of the given plane is
- AN A
r.fi-]+k) =5 (i)

Since the point of intersecton of the line and plane
lies on the plane as well as on the line, from (i)
Any point on line is

=(2+30, -1 +44,2 +24)
1t lies on the plane (ii)
Z+3) M+ (-1 +42) 1) + (2 +20)(1) =5

= 2+3A+1-4A+2+22) =35
= 5+A=5
= A=10

Substituting the value of A in (i}, we pet
> A x A
Fo=[24300]i +]-1+ 40]F +[2+2(C0)]k
A A A
=2i-J+2k
Thus, the point of intersection of the given line
and plane is (2, -1, 2).

Now, the distance of the point {(-1,-5, =10} from
the point (2, -1, 2)

= Je1-2P (5417 4 (-10-2)’
= JO+16+144
= /169 =13.

28.

20,

Given three identical boxes I, I and 1II each
containing tivo coins. In box I, both coins are
gold coins, in box II, both are silver coins and in
bex 111, there is one gold and one silver coin. A
person chooses a box at random and takes cut a
coin. If the cuin is of gold, what is the probability
that the other coinin the box is also of gold 7 [6]
Solution : Let E; be box I is chosen, Ez be box Tl is
chosen and Ej be box 111 he chosen and A be the
coin drawn is of gold.

We have,
P(E1) = P(Ez) = F(Ea) =

| =

P(A/E1) = Probability of drawing a
gold coin from box I

P{A/Ey) = %=1

{A/Es) = Probability of drawing a

gold coin from box I
P{A/E) =0 _
P{A/Es} = Probability of drawinga

gold cein from box 111

1
P(A/E3) = 5

.. Probability that the other coin in the box is of
gold = Probability that gold coin is drawn from
the box I

=P(E1/A)

B P(E )P(A/E,)
P(E1)P(A/E )+ P(E; JP(A/E; +P(E3 IP(A/E5)

0D ]

x]1 _2

=g . 1 1_.5_
e e el
SX1 3x0+3><2

A merchant plans to sell two types of personal
compruter - a desktop model and a portable model
that will cost ¥ 25,000 and T 40,000 respectively.
He estimates that the total monthly demand of
computers will not exceed 250 units. Determine
the number of units of each type of computers
which the merchant should stock lo get maximum
profil if he does not want to invest more than
T 70 1akhs and his profit on the desktop modei is
T 4,500 and on the portable model is ¥ 5,000.
Make an L.P.P. and solve it graphically. (6]



Solution : Let the merchant stock x desktop
computers and y portable computers. We
construct the following table :

Type | Number | Costper | IMivestment | Maximiim
computer {profit)

Deskfop ¥

T25,000 | ¥25000x |¥4,500x

Portable |

740,000 | 340,000y |%5,000y

250 T70,00,000

& The LFP is
Maximize Z=4,500x +5000y
Subject to constraints ;

r+y X250
25,000 x + 40,000 < 70,00,000
= 5x + 8y < 1,400
and xz0 , y20

First we draw the lines ABand CD whuse equations
are

x+y =250 (i)
A B
0 | 250
] 250 4]
and 5x + 8y = 1400 —alif)
C D
%3 Q0 | 280
175 | O

Mathematics 2011 (OQutside Delhi)
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=

The feasible region is OBPCO which is shaded in
The vertices of feasible region are (0, 0), B(250,0},
P(200, 50} and C(0, 173).
P is the point of intersection of the Tines.

r+y =250
and 5x +8y = 1400
Solving these equation we get point P{200, 50}.

~» The value of objective function
. Z = 4500 x + 5000y

At these Vm;tices are as follows !

Corner points | Maximize Z = 4500x+ 5000y
AtO(0, Q) Z=0

At B(250,0) Z = 1125000
At P(200,50) | Z=1150000 {maximum)
At C(U, 175) Z =875000

Hence, the profit is maximum at ¥ 11,50,000 when
200 desktop computers and 50 portable computers
are stacked. Ans,

SET 11

Time allowed ! 3 hours

Note : Except for the following questions, all the

remaining questions have been asked in
previous set.

SECTION — A

2
9. Bvaluate: [ LB gy [

Maximum marks : 100

2
Solution ;Let [ = j@dx

1
Puttinglogx=t=> ;dx=dt
1 = [Pat

3
= t—+C
3



1
- —ﬂogax} +C Ans.
10. Write a unit vector in the divection of the vector
iy AN A '
a=2i+]+2k. [11
Solution : The given vector is
cyr il A
g =2i+7+2k
|2 ] = {27 +(1)7 +(2
= Jd+1+4
= J9=3
27 ok
i
Unit vector, 8 = ——= i
=2 3
| & |
302 pe
= 37373
SECTION —- B

12, Prove the following :

(] o o (3]

Solution : LH.S.

e

E

EL.

20, Using properties of determinants, solve the
following forx:

alx a -x a-x _
a-x a+x a-x=0 141
a-x a-x¥ a+x
Solution ; The determinant is
A+x d4—x a-—Xx
|a=x a+x a-x| =0
a—x a-x g+x
Applying Cy — C; + Ca + Ca, we get
3a-x a-x a-x
Ja-x a+x a-x| =0

38— a-x a+x
Taking (32 — x) common from C;

1 a—x a-x

(Ba—-x}1 a+x g-xf =0

1 a—x a+x

Applying R; — Rz - Ry; R3 —» Rz — Ry, we get

_ 1 g—x a-x
(32-x)|0 2x 0

' 0 0 2x
Expanding along C;, we get

(3 -x) [1{2x2x — 0)] = 0
= (B -x) =0
= 4 =0=x=0
and —x=0=x=3

=0

Ans,

T

4
21, Evaluate; Jlog(l +tan xidx. [4]
1]

Solution:Let [ log (1 + tan x)d"

. (l;m(_-x]}dx

lusing propesty I f(x}dx=j Fla—x) ax]
a 0

|
i

tan .~ tanx
‘1log 1+—% (&
1 -{-tangta_nx

.
e i | B

1 -
07 L | A

1—mﬁx]dx

1
ln_g[ +1+1‘:anx



U
I L |
Ju—

(=}

1+tany .

i
= ?log[ £ jﬂh'
3 I+tanx
- Tlogzdx—?
o 0
e 1032[1:103—
= 2 = logZLE-—EI]
= I= g-log?_.

22. Solve the following differential equation :

xdy -y +22%)dx =0

[1+tanx.+1-—ta1{x)dx

log (1+tanx)dx

Ans.

[4]

(i}

Solution : The given equations are

r+2y+z =7
x+3z =11
-3y =1

The given system of equations can be written in
matrix form

. AX =B (i)
1 2 1fix 7
1 0 3lfy] = 11
2 30|z !
1 2 1 x 7
where, A=|1 0 3,x=[yyB= 1
2 30 z 1
1 2 1
Now, [Al =h 0 3
2 3 0

—10+9)-2(0-6) + {3-0)=21-3=1820
-~ A exdsts
CofactorsofA

Au-ﬂ'+9=9,1"k12=—(0 e 6 A =0 +3)==3
A1z=-3-0=-3, Ap=0-2=2,
Ap=—{B-4)=7 Ag=6-0=6,
n=—B-1)=-2 Ap=0-2=-2

2 -3 6
ﬂde= '6 2 —2
3 7 =2
Al = — adiA
IA] !
e -3 6
=% 6 -2 -2
-3 7 -2
X =AB [ from (i)]
E3 9 3 67
=% 6 -2 -2|11
| Z ] (= 7 =df T
[x] 36 [2
1
¥l = Té— 181=|1
L2 154] 13

Ans,

28, Using matrices, solve the following system of 29 Find the equation of the plane passing through
6

Solution : Given,
xdy —(y + 22%dx = 0
= xdy = (y+2x0dx
2
" ay e y+2x
dx x _ %
dy 1
= dx .ry =2
This is a linear differential equation of the form
dy
P ==
dx+ 4 2
Here, P =,; and (3= 2x
Integrating factor,
R
1
e ﬂj[_x] I=E—Iugx
= 9103:‘_1=x"1:-1—'
. The solution is given by %
yxLF = _[(QxI.F.}er+C
= = j2x —dx+C
x
= y% = 2x+C
= y = ?.7(.2+ Cx
SECTION — C
equations :
X+t2y+z =7
x+3z =11

S 2x-3y =1

thehneofintemechunuftheplanes r.lt +J
+k) land 7 {2i+3}-kl+4 0 and parallel
to x-axis. 161



Solution : The given equation of planes are

O L

rii+i+k) =1
- A AA
and ¥ (2{/+37-k}+4=0
The cartesian equation of the planes are
¥r+y+z-1=20 -{i)
Zx+3y—-z+4 =10 i)
Equation of plane passing through the intersection

of the plane (i) and {ii) is _
(x+y+z-1}+A2x+3y—z+4)=0
wfdii)
= x+y+z-1+2x+ 3y -iz+44=0
= ¥+ +y+ 3y +z—Idz-1+40=0

= (I+2Mx+{1+3w+(1~Az—-1+44=0

Mathematics 2011 (Qutside Delhi)

». Dr's of the normal to the plane are 1 + 2J,
1+33,1-X
This plane is parallel to x—axis .

(1 +20 (1) + (1+3R)(0) + (1—A)0) =0

[+d.r'.s of x-axis are 1, 0, 0]

= 1+2Zu=0
1

= =
2

Putting the value of A in {iii}, we get
(::+y+z-l}~%{2r+3y—z+4)=0

= x+2y+22 -2 -2x—3Jy+z-4=0
=5 4 +3z-6=10
y=3z+6=0.

Ans,

af

SET 111

Time allowed ; 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A
glan z
1+x2
.

Solution:Let [ = ‘[1 +
Putting tan™" x = ¢

L Evaluate: [ .

(1]

=5 .dx —
14+x° a
1= je!dt=ef+c
R Ans,

2. Write the angle between two vectors # and b
magnitudes with +3 and 2 respectively having

a.b=46. [1]
Solution : Given,

a7 = J6,al=vB, F=2
Angle between z and b is

= =
cosh = 2t ., 56 XE
PR 9 3
HIER RS

_ V1832

3x2 3x2

Maximuum marks ; 100

1
= cos B = —\E
b= NSFI%:}E):E‘ Ans.
SECTION — B

. rmt e o )

Solution : L.H.S.

1.1
ctant| 2 5 | 40 1
- 1-11 8
25
{tan lyttanly =tan™ [—I-F—y]]
L s
A,
= tan 1} 30 +tan"( J
9
10



W |

Wt
8

tan~t

171
LT 9’8

EIsIE:

ta:f1

\'.72
=tan (1) = Z =R.H.S.

Hence Provad.

12. Using properties of determinants, solve the
following for x :

*+a X x
x x+a Xx |=0. [4]
X x x+a
Solution ;
x+28 x x
x x+a x |=0
x x  x+4a

Applying C; — Cy + G + (3, we get

rx+a  x &
3x+a x+a x |=0
3x+a x xt=a
Takjﬁg (3x + &) cornumon from C, we get
1 x X '
Br+a)l x+a x| =0
1 x -x+a‘
Applying Rz — Bz - Ry; and Ra — R3 —~ Ry, we get
1 x x
{(3x+a)|0 a 0|_g
g 0 HI
Expanding along C,, we get
(3x +a) [1{g*~0)] = O
= AB3x+a) =0
= 3x+a =10
= x=_2 Ans.
3
o1
13. Evaluate: Ilﬂg("—lldx- [4]

Solution:Let 1 = flog(l x]dx i)

16

ilog[l (1- x}dx
§
jlog[ x].dx

Adding (i) and (ii), we get

A = Jlog(ix ITI].dx

J; fiaix= [ fta-2)ax

it

log Ldx

1
= Joax=0
]
# 1===1} Ans,
14. Solve the following differential equation :
xdy +{y—xdx = 0 [4]
Solution : We have,
x.dy + (y-2)dx =0
Ay 3
or r—=+{y—x") =0
L y-°)
L
—— = =
ar dx X
This is a linear differential equation of the form
dy
+Py =
e ¥ =Q,
Here, P=21andQ=x
X
1B el
1
e
-~ The solution is given by
yxLF. = [QUF)dx+C
= _[xz.x.dx+C
= yx = Ixs,dx+C
4
x
= —+4C
= yr =
2. .
— Wi ke .



SECTION —~ C

23, Using matrices, solve the following system of
. equations ¢ [6]

x+2y~-3z =-4
2x +3y+2z =12
3x-3y-4z = 1]

Solution : The given system of equations can be

written in matrix form as
AX =B i)
1 2 3« 4
2 3 2|yl=|2
3 3 4|z 11
1 2 -3 x| 4
where A=[2 3 2 | X=|y|andB=]2
3 -3 -4 Lz 11
1 2 3
Now, Al =2 3 2
3 3 4
=1(1248)-2(-8-5)
-3(-5-9)
=—6+28+45=6720
- A1 exists.
For adj A, cofactors are

An=-12+6=-6, Ap=-S-6=1
Ap=(6-9=-15 Ayn=-(-8-9)=17,
Ap=-4+9=5, Ay =—{3-6)=9
Ann=44+9=13, App=—{2+6)=-8,
Ap=3-4=-1

-

. [-6 14 -~15]
adf A=[17 5 9
13 -8 -1

(6 17 13
=14 5 -8
15 9 1

| A‘lzfi—ladjﬁ

-6 17 13
=14 5 -8
-15 9 -1
X=A"B [from (i}]
x f—6 17 13[4
= y =31; 14 5 -8 2
z -15 9 -1j11
1‘201 3
= —| 134 |=|-2
ﬁ?_ 67 1
= ¥=3,y =-2andz=1 . Ans.

24. Find the equation of the plane passing through

the line of intersection of the planeg 2x + -z =3
and 5x - 3y + 4z + 9 =0 and parallel fo the line

z-1 £ _!f___3=z__'§. [6]

2 4 e
Solutien : Given planes are
Ix+y—z-3 =0 -.(i)
Ba-3y+4z+9 =0 i)
Any plane passing through the line of intersection
of (i) and (ii) can be taken as

2x+y—z-3 + AMS5r-3y+4z+9)=0
R+5%x + (1 -3y + (-1 +4M)z — 3 + 9 = 0...(iii)

This plane is parallel to the line

x-1 y-3 z-5

2 4 5
I 22+50M)+4(1-30)+5(-1+40)=0D
= 4+ 10A+4-12 -5 +20A =0
= 184 +3=0
= ;'.,:—l
6

Substituting this value of A in (iii), we get the
required plane as

[2—%}3&[1* g]y + [—1—%]2—3—?:0

= zJt‘+E —-1—92—2 =0
667 6 8

= X+ —-10z-27 =0,
: Ans.
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SET1

" Time allowed : 3 hours

SECTION — A

State the reason for the relation Rin the set {1, 2, 3}
given by R={(1, 2), (2, 1)} not to be transitive. T1]
Solution : In the case of transitive relation

If (a, by and (b, ¢) € R

= a,c)e R

Here, (1,2} and (2, 1) & Rbut (1, 1) € R.

So, R is not transitive. Ans,
i s fa . af 1

Write the value of sm!lj—sm [—ED [1]

Solution : We have, sin| = —sin™ [-1]]
3 2]

= sin [ (-sinE:\

B 3 6 J

sin

1

1101 E'|'E)=S:L'l'l':,:'—‘{E_S]I'LE
N 3 6 6 2
= 1. Ans,

For a 2 x 2 matrix, A = [ay], whose elements are

givenby ay =-i: , write the value of 21». [l
J
Solution : The order of the given matrix is 2 x 2,
Sa,
Ay @
Ao [11 12}
A1 87 |yn
i
Ay =
!
Puti=1andj=2
ap = — Ans.
: 5-x x+1
For what value of x, the mal:rix[ 2 4 :!
is singular ?
S [11
Solution : Matrix A is singular if |A| =0
S5-x x+1
= 2 4|7
= H5-x-2{x+1)=0
= 20-4x-2x-2=0
= xo=a3, Ans.

18

A

2.

Maximum rmarks : 100

5
Write A for A= [2 :l 1]

1 3
Solution : We Jnow that,
Al = — i
?Alxad]A
di A 3 -5
RO 1A, B
and |A| =6-5=1
113 -5 3 -5
At - .
b “1’([—1 2] [—1 2}

Ang.

‘Write the value of Jsecx(serxﬂan xdxe.  [1]

Solution:Let I = Isecx(secx+tan:r)dx.

jsecz xdx+Isecx.tanxd._r

= tmanx+secx+C Ans.
’ [ dx
Write the value of [— [aI
x“+1h
Soluti =
ution:Let I = x2+(4]2
= 11:&:!.1:1"'1'f‘-:-+':-_': Ans.
T 4 F

M Ea Fat
For what value of ‘a’ the vectors 27/ —3 j+ 4k

’ .S A
a.ndn?+ﬁj—8k are collinear 7 1]
Solution ; Let,
= ~ A A 5 A "} I
4 22i-3f +4k and p =ai+67-8k
For collinear vectors
? =hz. herehz=-2
A o= ) ~ ey ~
ai+6] —Bk = A[2i -3] +4k)
On comparing, we get
6 = -3
= L=-2
Also a=2h
= g =-4 Ans.

Write the direction cosines of the vecior

~ o] A
Solution : Direction cosines of the vector

(11

AN A
214} -8k are



-2 1
JE2P+ 2 5P 2P+ P (5
-5
2P 124 (57
; -2 1 -5
e, —, =, Ang,
307307 V30
10. Writetheinterceptcutoffbytheplane2x+y-z=35
on x-axis. [1]
Solution : Given equation of plane is
2x+y-z =5 (i)
Intercept on x-axisie, y=0,2=0 )
2x+0-0 =5 [from (1)]
5
X = E. Ans,
SECTION — B

.11, Consider the binary operation * on the set
{1, 2,3, 4, 5} defined by & * b = min. {4, b}. Write

the operation table of the opetation *.**
12. Prove the following :

V1+siny —J]—sinx

it [Jl +slnx+v’l—sinx) o %,xe (D’E]

Solution ; L.H.S.

®

_Cot_lrJ1+si:1x+J1—sin.r i
V1+sing —1-sinx }°

(4]

l4]

_ ek [l+sinx+1—sinx+2J(1+siﬁx)(1—sinx)

(1+sinx)~(1-sinx)

2+215mx}

l+sinx—1+sinx

N
§

2cos ¥ /2
Ddsinx/2cosx/2

q’i+sm:¢ +Jl—mnx:]{~"1+amx ++/1—sin r]
Jlesing —+1— smx]l(1’1+smr +afl- .qIn:c)

]

['.'l+cosx=2;észx,f2:l

ot £98 x/2
; sinx/2

*“Angswer ls nut giver due to the change in present syllabus

=cot (cot x/2) =x/2 = RHS. .
Hence Proved.

¥ ¥
xt+¥

OR
Find the value of tan™] [;)-tan

Solution : Given,
tan™" il —tan™! iy
¥ X4y
-zm_[x;y)
'tan‘1 ¥ Lx+y
1+ ol
¥ix+y

[ tan " x - tan‘ly—’can"{x FJ]
1+xy

- ot | =2y {x+y)y}
| (xy+ 3" + 2% —2y) / (e +yly

1]

2 2
— m—l x :’ —1{1)

.1‘.‘+y2

= tan” {tanEJ=E.
4 i

Ans.

. Using properties of determinants, prove that

-2 ab  ac

ba V¥ bec| =42V A [4]

ca b -

Solution : L.H.S.

—a* ab

ba b b
2

e b -

Taking a, b, ¢ common from Ry, R; and Rs

respectively.

- b ¢
A=ghcla b ¢
a b -—¢

Taking a, b, ¢ common from Cy, Cy and Ca
respectively.

-1 1 1
A= gt 11
_ = E
Applying C; - C; + Cy
§ 0 01 1
S ., |
-



Expanding along C, we get
T PP (2 x 2) = %% = RHS.
Hence Proved.
14. Find the value of ‘2" for which the :func.t_ion f

dikined 4 as.ing{x-t- 1),x<0

fix) =

tanx-sinx x>0
xa L
is eontinuous at x =0, [4]
Solution:L.HL = ]jm{asinﬁ(x+1)}
= 2
=4 smg =axl=a
. e
RHL = lim M)
rodt X
i sinx(1—cosx)
= ot X’ .cosx
T
= li sm.r- lim 2e 2. i 4
PN P
2 X
wcosx =1-2sin’ ,_]
[ :
2
. Eli:*l£
b T | 2| et
o0t X Ryt X o0t COS X
2
2 2
Since, fx) is continuous
L.H.L = R.H.L.
1
a= E Ans.
15. Differentiate ¥* ** + xz+i w.rok . [41
x a—
241
Solution : Given, "%+ — i
I g
Let ¥ = ¥+1T
dy | dw_dv _
DR = g
= R W
Here, U =_1:.E”'i"

20

Taking log of both sides, we get
logu = xcosxlogx -
Differentiating w.r.t. x, we get
1 du d

d
——=zxcosx—(log x) + log x —{xcosX)
dx° & .dx{

= % =1 [xcosxxi+logx[x[—sinx)+cnsxk 1]:|

=2 [ cos x — x log xsin ¥ +log x cos x]
(i)

xt+1

x2 -1

and o =
Differentiating w.r.t, x, we get

(x? —1}%{::2 +1)-(x* +1)£{x2 =)
(17

D 2r (2" + Dx2x
B (x> -1y

4
ax

2x(xt 122 1)
: [xZ _1}2

d —Ax

= @21

From (i), (1) and (iii),

dy

dx

(i)

= x* %% [cos x - x log xsin x

+ log x cos x] — [-( xzé_xl)z ]
CR

d'y
dxt

If x = a0~ 5ind), ¥ = a(l + cos8) find

Solution : Given,
x = a{@-sinB)
Differentiating w.r.t. 0, we get

d_x, = a(1 - cos8) w() -

and ¥ = a(l +cosd)
Differentiating w.r. t. 8, we get
dy
40
dy
dx

= a(~vin 8)

_ dy/d0_ a-sing)
T defdd afl-cos9)




. B
—25in— cog—
: S].‘I."I2C052
2sin? 2
2
dy
L L _cot_.
dx 2
Differentiating w.r. t. x, we get
Py 1 ,0d8
d'x’- = EIIIISE'C E?E
_ 1 1
T 5628 all-cos B)
2
_ 1 1
2sin? = 2gsin’ g
= écmec“g. Ans.

16, Sand is pouring froma pipe atthe rate of 12 em’/s.
The falling sand forms a cone on the ground in
such a way that the height of the cone is always
one-sixth of the radius of the base, How fast is
the height of the sand cone increasing when the
heightis4cm ? [4]

Solution ; Let r be the radius, & be the height and

¥ be the volume of the sand cone,
LT
dt 5
B =4cm

Yolume of sand cone

Y AV _df1
V~§mr h = T —dt[sx(éh) j:)
= E}—! 2 E[lﬁtx%-xhs]
dt dit A
B 2o
it 3 dt
di
2 = m(4)> =
= 1 m{4)" x 36 % e
[-.-ﬁ=12m3fs,h=4cm]
Frid
dh 1
= T 48ﬂcm,fs. Ans.
OR

Find the points on the curve ¥* + y? - 2x ~3 =0
at which the tangents are parallel to x—axis.

21

17.

Solution : When the tangent is parallel to x-axis

v
dr
We have
P+ -2x-3 =0 (D
Differentiating w.r. t. x, we get
dy
2x+2y—=-2-0 =0
X+ ydx
dy
2y — 2.
= ydx 22
i
2y = 901 -3)
dx ' i
= ¥x0 =(1-x) {&E;D}
i X =
Putting, x =1 in equation (i), wegety=+12
. The required points are (1, 2) and (1,-2),
Ans,
Lvaluate ; ——EIJde [4]
VP +dx 110
Bolution : Let, 1 g PR
olufion:Tef, 1 =
Jx2+4x+1ﬂ
Let 5% +3 = A;;(x2+4x+-1[])+13
= x+3 =A2x+4) +B
= S5x+3 =2A.x+(4A+BJ

Comparing the coefficient of x and constant on
both sides, we get

2A = 5‘:}15;:%
4A+B =3
4X§'+B e
-7

2
= B =

Ef 2x+4
27Vl +dx+10

I_l__dx )
yxt+4x+10

Putting x2 + 4x + 10 =t in firat term,

= (2x +4)dx = dt

1

and

=Y

I = dx

7

]

5rl 1

= | =di-7 | —————x
2J’J1? I«.':r2+4x+lﬂ
5 1
—:-:2»4".1‘-—?

2 xR e

Svx? +4x+10

n



18.

+C

Tlog|x+2)+4(x+2)" -f-l[J-ﬁ_j2

= 5vx? +4x+10-
—?10g]{:r+2}+v'x2 +4x+10\+ C:
Ans.

OR

2x

JiEE+ (2% +3)

Solution : Let, I

Evaluate : f dx.

=) £ dr
Je2 e+ 3
Putting ¥ = ¢
= 2rvdy =dt
—t
I*ju+ﬂ@+ﬂd
1 __ A B
(A+0@3+1) 1+t 3+¢
1=A3+)+B{1+H
Putting t =—3
= B:—l
and putting 2
t= -1
= A=l
2
1 _ /2 172
(L+8(3+H  1+f 3+t
po Lot 101
T 24148 273+t

T 1
= 2logl1+f|—~log|3+t]+C
2°3L | 20g| 1

=%-log]1+xz | _'%1@,;|3+x2 - C

1+x*
|3+a?
Solve the following differential equation :

& tany dr + (1- ) sec’ydy =0 [4]
Solution : Giver, ¢ tan y dx + (1 - &) sec’y.dy =0
=  Ftanydr = ~(1 -2 secly.dy
e dx = —secz—ydy

1

= —'10 +, Ans.

= 1-¢* 7 tany

19.

20,

Integrating both sides, we get

,[ e’ sec’ y

1—~¢e* tany
Putting 1-& =t = Fdx = -t

and tany =z =secy.dy=dz

____J'_

log |#| =log jz] +C

i = of

dy

=

=h

& log|l-¢| =log|tany| +C. Ans,

Solve the following differential equation :
2, 9y

cos x—+y = kan x. [4]

Solufion : Gwe:n,

> dy
—= = tan
r—S+y x

Dividing by cos?x on both sides, we get

tan x

CD,EZI

<03

dy y
" cos” x

Ey +sec’ xy = tan x sec x

(i)
This is a linear differential equation of the form

1y - g

where P =sec?y and ( = tan x sec’x
IF, —olPH o jans
. Solution is given by
yx1IF. = J'LF, x (. dx

ye = je“““xtanxseczxﬂ'x

Putting tan x = {
= sectx. dx = db
= ¥ x e je*xi-.dr

= t[etdt- j[ —(#)fe m}
= Yyt = x4 C
= y &Y = fan x f=F - B0 4 C
- $£WF = T g 1]+ C

¥ = (tanx —1) + Ce™~
: Ans.
Find a unit vector perpendicular to each of the
e &

A
veclnrs;+f;and Z—i;,wheme ;; =3{i+27+2%k



and f;=}+2f—2£7.

(41

Solution : Given,
- " A i
® —3i+2J+2k
—+ A A A
and P=i+2) -2k
sy g s " A oA s A
g+ b =3i+2J42k4+i+2)-2k
Py i A
=4;+41+0k
A o AR ~ A
and -1 =3i+2f42k-i-2f42k
S [ a
=2i+01+4k
Now, '
p'.\ -, -
= = % 4 L k
(r+B)x{a-Db) = |4 4 0
2 0 4

48

1l

A

161-16] +(-8)k

A VoA
=16i-16)-8k

|(:+ E’) x (;)— ?)] = 4(15;-2 +(=16)* +{-8)°
= 256+ 256164

= f876 =24

- Required perpendicular unit vector

Gy

b)

(:+ ;)x(:—

24
16e 16% Bk 2"" 0. s

L Ll L WO i S

YLk ye byl L

A A A
16i-16j-Bk

b

Ans.

21. Find the angle between the following pair of

lines ;
~x+2  y-1 z+3
2 7 -3
x+2 2y—8 z-5
g 1 a4
and check whether the lines are parallel or
perpendicular. (4]
Sl R s il 0
-2 7 -3
x4+2 2y-8 z-5b
and a0 a4

Writing equation in standard form

23

-x+2 -1 z+43

(1)

ag 7 -3
x+2  y—2 z-5 .
and 4 & Egei g we(id)
— Ay LB
Here, B o=2i+7]-3k
b = _+2]+4k
Angle between lines is
-+
bi.b2
cosu = —
| 1] &2]
BBy = Ri477-3k)-7+2]+4F)
=-2+14-12=0
|b1| = VE+4949 =62
|B2| = VI+A+16=+21
0 = —=m==0
= Jeda
= 088 = cos—
2
n
0= 5
For perpendicularity,

m=2mM=7c0=-3
==Lk = 2 =4
We know thal
a1 X+ ixlb+rogxo
X (1) +7x2-3x4
—-14+14=0
Hence, the lines are perpendicular. Ans,

22, Probabilities of solving a specific problem

independentlyby Aand Bare % and % respectively,
Tf bath fry to solve the prablem independently,

find the probability that (i) the problem is solved
(ii) exactly one of them solves the problenn.  [4]

Solution : Given,

-1
P(A) = 5
.
and PB) = 5
P(a) = 1-P(a)
T T
2 2
P(B) = 1- P(B)



Y

3 3
{1} P (the problem is sclved)

P(atleast one of them will solve)
PlAUB)

i

= 1'—P(.A. ™ B}
1-P(ANB}
1-P(A)P(BY

Il

1

e

23 3
{ti) P {(exactly one of them solved)

= F(AYP{B) + P(A)F({B)

SR (O O s 1) 1 1
mE—A—F—X—cs| ot |=oxl==
23 23 2[3 3] 2 2
Ans,
SECTION -~ C

23, Using matrix method, solve the following system

of equations :
2 3 10
T ¥ z
5.2 sy zx0. (6]
xT ¥ z

Solution : The given system of equations are

x ¥y =z
Given equations can be written as AX =
2 3 10|1/x] [4
4 -6 5 ||1/y
6 9 -0 1/z 2

1/x 4
whereA=|4 —6 5 1/y|andB=|1
6 9 -2 11/z 2
|A| = [2+(120-45)-3( 80- -30) + 10(26 - 36}
= [150 + 330 + 720] = 1200 = {

- Al exdists.

Cofactors of A,
Agp = (120-45)=75, Ay;3=(36+36)=72,
An = —+-80-30) =110,
Ag; = ~(—60-90) =150, As3 =—(18—18) =0,
Az = (20 -60)=-100,

Il
w

]
=

2 3 10
K=

24

Ay = (15+ 60 =75, A= [—12—12).=_241r
Ap=-(10-40N=30. ... : _

- 4T

S 110 2
adj A = {150 -100 ©
73 30 24
‘78 150 75
= |11¢ ~100 30
72 0 -2
Al : di A
= T, X
&) A _
1 75 180 7B
1 Al = — 110 -100 30
1200_?2 0 —2a)
X=A"R
1/x g (75 150 75 |[4
- 1/y| = —=|110 ~100 30 {1
1230
1/z | 72 0 -24]
; [600] {1/2
240 1/5
1 1 B
E—E ==r=2
1 1
S=s =3
y 3 d
and l=1 =z=5 Ans.
2 B
OR
Using elementary transformations, find the
1 3 -2
inverse of the matrix |3 0 -1
2 1 0
Solution : Given
[1 3 -2
A=|-3 0 -1
' (2 1 0
We have ‘A =T1A
1 3 2 1 ¢ 0
=30 1| =101 0JA
21 ¢ 01

Applying Rz -+ Rz + 3R and Rz -» Ra — 2Ry, we
get

1 3 -2 1 00
a9 7|l =13 1 0]A
D 5 4 -2 01



. R
) Applying Ry - 92 r we get
1 3 27 [1 00
7 1 1
g 1 =2l =2 = Bl
9 3 9
05 4] [201
Applying Rz — Rs + SRy, we get
13 2] [1 00
7 1 Lgia
1 1 3
. e |
_U Q 51 L339
Applying R — 9 R3, we get
13 =21 [1 ¢o0
7 1 1
01 -=|=|= = 0|A
9 3 9
0¢ 1| |35 ¢9
Applying R) = Ry - 3Ry, we get
i T .
1 0 = el
3 0 3 0
7 1 1
':] 1 —— et S et GA
2 2 9
¢ 0 1] |3 5 ¢

Applying Ry — Ry - 1 Ri B2 > Ra+ i Rs, we
get 3 ?

100 1 2 -3]
010 =|-2 4 7|A
001 -3 5 9
(1 2 -3

Al=|2 4 7 Ans,
-3 5 9]

. Show that of all the rectangles inscribed in a
given fixed circle, the square has the maximum
area. [6]
Solution : 1.et length of rectangle be x and hreadth
of rectangle be 3.

Now, area of rectangle
A=ixb=xy ()

25

Let 7 be radius of circle

In A ABC,
AC? = AB? + BC?
(20 = 2 +9f
= ar-r = y2 --.{ii)
A =xy
= Al = o R i)
From (if} and (iii},
A? = P -
= 4rix? ¢

Let A= f(x), f{x) = 472 - o
Differentiating w.r. t. x, we get

Flx) = 8x—42° (I
For maxdmum or minimum,

fix) =0
= 0= 8?‘21’-—-433
- 4 = Brix
= xz = 21‘7'
= x = J2¢ i
Again differentiating equation {iv) w.r. t. x, we
get

fix) = 872 -12°
g, =87 -12x127%
= 8% - 247°
= — 16 <{.
~. fx) or Ais maximum at x= JZr
Putting r = Z in equation (i), we get

V2
4§—x2=yz
wp  Puiun
- e
- X =y

Rectangle having maximum area js a square.
' Henee Proved.

. Using integration find the area of the triangular

region whose sides have equations

ye2r+ly=Ox+landy=4 (6]
Solution ;: Given equations are
¥ =2x+1 i)
¥ =3r+1 w-(1L)
Table for line (i)
x |0 |12 4
1|35 9




Table for line (ii),
x |01 2] 4
y |[1}14]7;

X = A-

B
1 T
T i
1T

il [c]
‘.145-
!

. P

Area of Mangtﬂar region ABC
= Area of the region OACIK) - Area of the region
OABDX)
= 21y lime (i)~ line ()]dx
[1er+)-@a+ 1)
4 4
= -[D (3xr+l-2x-1)= _[0 r.dx
F oo
Ans.

e

7/
Evalnate : I 2sin yeos xtan  {sin x)dx.
0

[6]
2
j 2sin xcosx tan ™~ (sin x)dx
bl

Solution : Let, I=

Putting sin x = ¢

= cosxdr=di

Fx=0,i=0

T
2!

1
I= zj'tx tan .4t
1}

26

ey

T
1+#2

1+
R j[1+t2 1+t2]'dt

=E—[t—tan_ tJ:]
fd

2 1 g
=2{Extan1 L EJ x—df

1

s At
2

xtan! (l]—j

2%

=—=1-

=g—1+tan'1{1)

OR
rginzcosy

——dx.
bualuateg ‘[ gin? x+cos* x

w2

Solution : Let, = I_—i—w-—g
p 8in° x+cos”x

. “]"2 [;-x)sin g —'x]cos [gﬂx)dx
0 sin® (g—x}ms“ [g-x)

{ f f(x}dx:?f(w—x}dx]
0

D

rsinxcosx

dr )

af2 [g—x]cosx*sinx

I= dx. i)

5 cos® x+sint x
On adding (i} and (ii), we get

af? xsinxmsx+(g-x]msx.ainx

2[=.[ S =
0 sin” x+cos” x

w2 Emhxcosx
= 2= I 2 &

Zsinxcosx
(En'J:'L2 x)? +|{1~~5i1'12 x

w1 xi
=33}

Putting sin®z = ¢

}2

=» 2simxcosxdr=4df
whenx=0thenf=0
when r=Z then t=sin? X =(1)% =1
2z 2
di

o1 gIEj';._
47 % +(1-£Y



27.

1

= 7] =Tﬂ,t2 p - = rJ(E+23)i+(24+ 1) j+(3-M)k]=4-5xr
b +1+47 =24 This is perpendicular to plane
1 -+ A A A
- ZJ' o F{5i+3j-6k)+8=0
02 2t+1 = (+2)x5+2+A)x3+(3-M)(-6) =0
W d = 5+10h+6+34—-18+6A =0
= 2wl T 7
402[12 t+l] = K=
7 . o
- _E‘I[ at Putl=ﬁ- in equation (i), we get
8 u( _1\2 1.1 The required eguation of the plane is
2k % 2 +[334 45+ 50+ a
al dt r. —1+—j —ki= =
- 9 =§J‘ P 19 191" 19
0
[‘*‘5] T S (33044574 50) Ans.
ap sl i- dt . A factory makes tennis rackets and ericket bats.
= B3 (t—ljl +[1J2 A tennis racket takes 1.5 hours of machine time
2 2 and 3 hours of craftsman’s fime in its making
11 k while a cricket bat takes 3 hours of machine
o oo = L 5 time and 1 hour of craftsman’s time. In a day,
81/2 1 the factory has the availability of not more
_ 2 /% than 42 hours of machine time and 24 hours of
o o=k tan“l[l—‘f—z)—tan'l(_uzj] craftsman’s time, If the profit on a racket and ona
4 1/2 1/2 bat is € 20 and ¥ 10 respectively, find the number
- 2 =Z[tan 1)+ tan~*(W)] of tennis rackets and circket bats that the factory
i ~ must manufacture to eamn the maximum profit.
= 2] =g E.Fﬂ Make it as an L.P.F. and solve graphically, [6]
: Solution : Let x be the number of tennis rackets
= 21 =E ﬂ and y that of cricket bats produced in one day in
B the factory.
2
= =— Machine | Craftsman | Maximize
8 o N hours houra {Profit)
J'l.'-2
; Troie Ans, Termis :
16 " :x 15 3 20
Findtheequationofthe plane whichcortainstheline | et g 3 1 210
= A Fal A
of intersection of the planes r ,({+27+3k)-4=0, o 5 T
> A A A
- i~ k}+5 =0 and which is endicular
L2t f=klrail anc ! PEE Maximize Z = 20x + 10y
to the plane 7 (5:i+3j-6k)+8-=0. (6l it 15 Gttt
Solution : The given equations are 151 +3y < 42
-+ A ~
r.(i+2}>+3k]-4= 0 Ix+ry =24
R T xee ﬂ,y =0
Wil 2 Firstwe draw the lines ABand CDwhose equations
The equation of plane containing them is =
- !\ A LA —* AA A o are
r[i+2 4 3k]- 4+ Mr .2+ j-K)+5)=0 () 15x+3y = 42 (i)

27



B Corner Points Z.=20x+10y
0 | 28 O (0, 0) 0 '
y |14 ]| 0 D&, Q) 20x8+0=160
and Sx+y = 24 i) T (4,12) 20x4+10x_12
c D . = 200 {maximum)
1 A0 14 0+10%x14=
= 03 {0, 14) +10% 140
y [24 0 For maximurn profit ¥ 200, 4 tennis rackets and
= = | 12 ericket bats should be produced. Ans.
I T T 11 14
T |] o : : 29, Suppose 5% of men and 0.25% of women have
Y grey hair. A grey haired person is selected at
: 2Bt random. What is the probability of this person
SEE00) T being male ? Assume that there are equal
: T T number of males and females. (6]
| e R Solution ; Let E; and E» be the number of men
iz ‘ﬁl Sisis 4}1I~2\ i : and women respectively.
i 77 S i HHTHEH- I ~. Probability of men and women
:é 3 : e Hizal P(Ey) = P[E2)=% or 0.5
H _IG'L /J/L [”E'E" - 1= rz&:%ﬂ‘ Let A be event of selecting a grey person.
By eea et F,;_E ieelbie R =5 P(A/Ey) = 5% =0.05
5 %_ HHEEHE o P(A/Ey) = 0.25% = 0.0025
B A i T Ei: T +~» Probability of person being male (By Bhyes"
o T ki wan R EE FEEE T
: Theorem)
The feasible regiom is QODPAQ which igshaded in P(E JHP(A,,E-I)
e Armae: | P(EL/A) = @ 3P(A/ B, 1P(E, )Py
The vertices of the feasible region are O(0, 0, 1 1 2 2
PD(_Brtﬂ).- P4, t122 Elrlt: A0, 14). - _ 05x0.05
ig the point of intersection of the lines =
152+ 3y = 42and 3x +y = 24 0.5x0.05 + 0.5x0.0025
Solving these equations, we get point P(4, 12). 3 0.025
The value of objective function Z = 20x + 10y at ) 0025 + 0.00125
these verfices are as follows: .
= o =0.95, Ans.
0,02625
L ] ]
Mathematics 2011 (Delhi) SET 11
Fime allowed : 3 hours Maximum marks : 100
Note ; Except for the following questions, all the | P _
remaining questions have been asked in XE [ﬂi,— , which is the principal value branch
previous set. 2
of tan! r.
SECTION - A Here,ﬁg _;rg]
9. Write the value of tan‘l[ S—Tr] 11l T 3
3 Now, tan! [tan T] can be written as
Solution : We know that tan™! (tan x) = x if 3 =
tan™" [mf} — tan* [tan[n—ﬂ]

28



10,

5.

15,

-1 .
where R e [—E,u—)

2
sec x
dx.

-:Oseczx ’

SECZ X

Write the value of 111

sin®x 19-
5—dx
cos” x

Solution : Given I A =_r

EDEECZI
=J'tan2xdx=j(sec2x;1)dx
(vsec?x~tan?x=1)

:Iseczxdx-.[l‘dx=tanr—x+c. Ans.

SECTION — B

Form the differential equation of the family of
parabolas having vertex at the origin and axis
along positive y-axis, f]

Sovlution: The equation of the family of parabolas

having vertex at the origin and axis along positive
y-axis.

2 = day )
Differentiating w.r. t. x, we get
dy
= 4o~
=
[rad
= 21‘.@ = 4n ---(ii)
Putting the valuee of 4z in equation (i), we get
Ang,

2 _ T d_.'l.’ o ,d_y = 21/,
x ( &y ()= x T 2y
Find a vector of magnitude 5 units and parallel

=¥ Pl A A
to the resultant of the vectors # =27+3 j—Kk and
o Fal A oA
b=i-2j+k. (41

5 —* A Ao =+ A NoA
Solution:Wehave s =3 j+ 3j-kand b = {-2j+k. 20,

-3 - -

Let ¢ be the resultant of 2 and b, then
- -+ —
c = a+ b

= @1 37—+ (-27+1)

29

I

AA A
3i+ j+0k
V32 +12+0=/9+1=+10

=
Now, unit vector in the divection of ¢ is

Il

c|

"‘..i._.S?"’?
HEC

Hence, the vector of magnitizde 5 units and

parallel to the resultant of vector 3 and 3 is

A _@i+h
+5c0=t 5, —— Ans,
10
If the function fix) given by
dax+b, ifxx1
fix)=+4 14, #x=1 is continuous at

Sax—2h, ifx<i
x =1, find the values of g and b. [41
Solution : Since fis continurous at x =1, therefore,

lim f(x) = lim f(x)=£(1) -0
-1 =17
LHL = lim(5ax—2b)=5a—2b
x—1"
RHL = lim (3ax+5)={3a+%)
x—+1*
Ba-2b =3s+b=11 [Using (i)]
3a+k =11 {11}
and = M-2b =11 (i)

Multiplying (i) by 2 and adding it to (iii), we get
2Ba+ M)+ -2b=2x 11} + 11
= 6a+2r+5a-2b=22+11

= 11a = 33

=3 g=3

Substituting 4 = 3 in (if), we get
3x3+b=11

= b=11-9=12

Thus, #= 3 and b = 2 will make f{x) continuous at
x=1 Anz.

Using pmperﬁeé of determinants, prove the
following :

x ¥y z

2y 2=yt -yiy-2iz-2)

xa y.! 2_3

I41



x y z
Solution: LHS. = |x* ¥ 2

I3 y3 23

Taking commeonx, y, z from Cy, Cz and Gz, we get
1 1 1

r ¥ z

Eyl zz

S
X
Applying Cy — C1 —Cyy G -2 G- Cy, we get
0 0 1

b=
2oy y -2’
Expanding along Cs, we get

X—-y Y-z
22 myz yz g
Taking (x -y} coramon from Cy and i —z common
frong

A=xyz ¥—z @z

z

= Iyz

= ayzx —y)y - }x+y -

=xyzx-Y -2y +z-x-y)
=1y (£~ ) {y-2) (z~2) =RHS,
Hence Proved.

SECTION - C

Bag I contains 3 red and 4 black balls and Bag
II contains 5 red and 6 black balls, One ball is
drawn at random from one of the bags and is
found to be red. Find the probability that it was
drawn from Bag IL 16]

Solution :

Bag 1
R
3

Let B; be the event that Bag I is chosen and E; be

the event that Bag II is chosen.

LetAbetheevmtthatﬂ'le chosen ball is red
P{E) = Z=P(E,)

.. Probability of red ba]l from Bag 1,

3
FA/E) = 5,45
and probability of red a]l from Bag IT,
_5
+6 11

Bag Il
R
5

B
4

B
6

Im

P(A/E2) =

o

By Bayes’ theorem,
P{E, ).P(A/E,)

P{Ez/A) = P(E,).P(A/E,)+P(E,) P{A/E;)
1.5 9,
L. . W
13 1 5 3 5
Rt —x— —+ =
27 211 7 11
5 8
_ 11 =£=5x?? %
33+35 68 68x11 68
77 7

29. Show that of all the rectangles with a given
perimeter, the square has the largest area. [61

Solution : Let x and y be the length and breadth
of the rectangle whose perimeter is given 4z {say)

Area, A = 1y o)
2x + 2y = 4a (Given)
== Yy =2-x ..{ii}
Putting y in (i), we get
A = x20-x)
A = 2ax-1° (i)
Differentiating w.r. t. x, we get
% =2q-2% iV}
For maxima or minima,
dA 0
3
2e-2x =10
= 2x =2a
= p R
Again differentiating w.r. t. x, we get
2
£a_
dx

2.
1:‘1_‘55‘} =-2«<(
dxz at x=a

A Area A is meximum at x =4

¥ =21-2a

y=a

Hemce, It is proved that all the rectangles with a

given permeter the square has the largest area.
Hence Proved.

=
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Mathematics 2011 (Delhi)

SET III

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A
1. Write the value of cos ! [cus%} [11
Solution ; We know that cos™ (cos x) = x if

x € [0, m], which is the principal value branch of
costx.

Here, -?—Hﬁ [0, x].
6
No -1 7% ) it :
W, ¢S cos? | can be written as :

-

[+ cos (2m - x) = cos x]

cos! [cos EJ
6 r

where %.It e[0, =]

-1[ 711.']
oS cos— |
6

GDEHI(COS%J = cos_l(mssé—“]:%- Ans.
2-3sinx
2. Write the value of j—~dx [1]
cos® x
Solution:Letl = Iﬂfdx
cos” x
g I( Ssm:r]dx
cos’x oSS X
= IZseczxdx—Sjtanxsecxdx
=2tanx-3asecx+C. Ans,
SECTION — B

11. Using properties of determinants, prove the
following :

r+4 2x 2x
2x x+4 2x |={5x+4){a-x>. [4]
2x 2x x+d
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Solution : Taking L.H.S.

xr+4 2x 2x
Let A=12¢y x+4 2x
2r  2x  x+4|

Applying R; — Ry + Rz + Ry, we get
bx+4 bx+4 Sxr+4

A= 2x x+4 2x
2x 2x x+4
1 1 1
= 5x+4)2x x+4 2x
2x 2x x+4
Applying Cr - C3 - Cp, C3— C3 -y, we get
1 0 -0l
A=(br+4)|2x -x+4 D
2x 0 -x+4
Taking {4 — x) commen from Cz and Cs, we get
1 00
= (5x+4)(4-x){4-x)2x 1 O
2x 0 1
Expanding along C3, we get
A = (5x+4){d-x) 0‘
2xr 1

={Bx+4) 4 -2’ =RHS.
Hence Proved,
Find the value of 2 and b such that the following
function f{x) is a continuous function :
5, x52
fix)=1ax+b, 2<x<10
{21, x=10

Solution : If f is a continuous function, f is
continuous at all real numbers.

In particular, f{x) is continuous atx =2 and x = 10,
Since f is continuous at x = 2, we obtain

4]

Hm f(x) = lm f(x)= f(2)
—=r 2t
= Hm (5) — Hm (@x+b)=5
2 3%
= d=2n+b=5
=5 2a+b =5 )

Since f is continuous at x = 10, we obtain

tim f(x) = lim f(x)=£(10)
1l —10%
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lim (gx+8) = lim (21}=21

x—10” x-107
sy 1Wa+b =21
On subtracting equation (i} from equatien (ii), we
obtain

=y

8z =16

= g=2
By putting # = 2 in equation (i}, we obtain

2x2+b =5

= 4+b =5

= hb=1

Therefore, the values of z and b for which fix) is a
continuous function are 2 and 1 respectively.

Ans.

Solve the following differential equation :
(L+y)(E+loga) de+xdy=10 [4]
Solution : Given {1 + ) (1 + log x) dx + xdyy = 0

= {1+ %) (1 + log 2) dx = —xdy

1 -1

—(1+logxdx =
Zi=logxn) )
Integ;aﬁng on both sides, we get
_{ (1+logx}dx = j~

>

y

i)

0™
Let logx=t
= ldx:dt
Now, from (i) &
J{1+t)df—-—j—dy
1+y
#* %
= f+E=—tan ¥+
2
= logac+£1052—I}=—t‘an“13,¢+(2:l
=  2logx+{logx)’=-2tan" y +2C;

= (log x)* + 2log x + 2 tan " y —2C; = 0
= (logx)* + 2 log x+ 2tan™! y + C=0, where—2C; =C
Ans.

-3

— —
If two vectors @ and b are such that [a] = 2,
=t 2
[B|=1and 2.5 =1, then find the value of
-
(3a-5b).(2a+7b). [4]
Solution : It is given that [ 4| =2, |7 [=1 and
- =
g.b=1
- - -5 =
L (32-5b.(2a+7h)
e T T = T e )
=3a.28+3a7b-5b2a-5b.7F

- . - = - = =5
=6|a|*+21(a.b)~10(b.2)-35[b|

23,

24.
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=6(2) + 21(1) - 10(1) - 35(1* [¥.2
=24+21-10-35=0.

SECTION — C

A man is known to speak truth 3 out of 4 times.
He throws a die and reports that it is a six. Find
the probability that it is actually a six. [l
Solufion : Let E be the event that the man reports
that six occurs in the throwing of 2 die and let 5,
be the event that six occurs and S; be the event
that six does not occur,

§z¢

P(51) = Prebability that six occurs = %
P(S3) = Probability that six does not occur
5
)

P(E/S1) = Probability that the man reports
that six eccurs when six has actually
occurred on the die

= Probability that the man speaks the
truth
- 3
4

P(E/5;) = Prcbability thatthe man reports that
six occurs when six has not actually
cccurred on the die

= Probability that the man does not
speaks the truth
4 4

Using Baves’ t.l'nmm
F(541/E) Probability that the report of the
man that six has occurred is actually
a gix
_ P(5,)P(E/S,)
B(S, )P(E /S, HF(S, )P(E/S,)

13
61 1'24_3
13,5178 8 &
6464

Thus, the required probability is % Ans,

Show that of all the rectangles of given area, the
square has the smallest perimeter. [6]

Solution : Let ! and b respectively be the length
and the breadth of the rectangle of given area A.
A= .i » b

b ootk
I

Perimeter of the rectangle, I’ = 2 (I + b}

F = 2[f+~?~]

=1

i)



" Differentiating w.r. t. I, we get "7 Substituting the value of A in equation (i), we get

— _ A B2
dP A oy E‘ = —-=‘—-=I
o = 2(1_13) (i) 1
b= t=+A
Again differentiating, we get
2 From (iii),
T G PP 4R
PP 4A . a P
=% T W "'—3'—' .--ﬁ.i])
For maximum or minimum perimeter, — 2 ={ di* I JA
o 2[1_%] " The value of /A cannot be negative,
o I g
A &P
= gl . az >’
A 1 Hence, of all the rectangles of given area, the
P square has the smallest perimeter.
ok A =2 ' Hence Proved.
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