Mathematics 2012 (Qutside Delhi) Setl
Time allowed : 3 Hours Maximum, marks : 100
SECTION — A and y-4=14
1. The binary operation * : R x R —» R is defined ag = ;yi}:-'-‘i
a*b=24+b.Find (2%3)% 4% [1] = =
2. Find the principal value of tan~ /3 —sec'{-2) = Y
= r=2y=9
[ r+y=2+92=1L
Solution ; tan™1 V3 —sec1(-2) i) Ans,
We know that the range of principal value of 3 4 121 :
T £
T T A =-1 2landB= P then find
W _} 12 3
22 a1
T_ T
ani3 - ’tan”l(tan%]=g A'-B, ) (11
: 3 4 : .
-1 21
Now sec™ {—2) Solution: AT =[—1 2|, B= 12 3]
We know that the range of principal value of (01 -
sect 0is [0,n]-{x/2 _
1 T A (9 = x_ IR -1 1-‘
[+ secl(=x) = n—sec x] |1 3]
.. From equation (i)
i n &_ = 3 4} [1 1
3. Findthe valueofx + y from the following equation: 0 1 L1 3
J* 53 -4 7 6 - 3+1 4-1
7 y-3| |1 2] |15 14 _ |t g
Solution : Given that, | Atk e
o * 4] [7 & 4 3
v oy-3[ 11 27|15 14 {3 0 Ans.
-1 =2
2x 3 —4 r 7 6 -
14 Zy 2 15 14 Let A be a square matrix of order 3 x 3. Write the
i ' value of |2A |, where {A| =4. [1]
2x+3 10-4 7 6 Solution : In a square matrix of order 3 x 3,
14+1 2y-6+2| " |15 14 3
- : IKA| = K°|A|
2x+3 6 12A] = 2 |Al
2y—4 14
) = §x4d=32 Ans.
Equating values, we getxand y .
2x+3=7 Evaluate : [ V4-x"dx. (1]
= By =7-3 0
= 2y = 4 Solution : We know that,
= - x=2

** Ancwer is not given due to the change in present syllabus

I"“z‘xzdx = %v’az—xz +fiain_1-§

2



8,

9,

10.

Therefore,
2
_[ 2% 2%y
0
2 .12 i
:[E\#4—4+251n E}—[1:I+2.9m 4]

~2sin 11— 2sin1(0)

Ao

= fl.

2z

= 5\4—x2+isin_1£
2 2 20

Ans.
Given [e*(tanx +1)secx dr= e flx)+c. Write
Fx) satisfying the abaove, 1]
Solution ; J.s"{tanxﬂ]secxdx =e* flx)+c
Taking L.H.5.
Let 1= _[fx(tanx+1)secxd:c
= Je’(secxtanx-i*secx] dx
= &Becy +c

L e (fx) + £ bdr = o fix)+c |

On comparing I.H.5. and RH 5.
we get, flx) =sec x.

Write the value of {?x_;'].fﬁ :;

Ans.
[l
. ” Ao o~ Ah
Solubion ; (ixjrk+i,f
Lo AA Y L.
= k.Ek+D w{ixj)=k and k.k:l}
= 1 m-
=y

Find the scalar components of the vector AB
with initial point A (2, 1) and terminal point B

57 1]
Solution : Posifion vector of A

— LS}

OA = 2i+]
Position vector of B

-k ~ -

—» Fel M L

AB = (-53i+7 )-(2i+})

BiS N
=-7i+6}
Scalar components of vector ,d:;s are -7 and 6.
_ Ans.
Find the distance of the plane 3x - dy + 12z =3
from the origin. {1]

Solution : We know that the distance of the point
(21, y1, z1) from the plane ax + by + cz +d = 0is

| 4y + 841 + ez +42]
) Vo + bl 4t
IR | B
Y344 4122
2]
" Jise

3

= 13' Ans,

SECTION —B
11. Prove the fo]luwing i
CoR [si_n —+cot™ = > ]
5 :

[4]
513

Solution : Taking L..H.S.

= cos[si.n‘l g —cot™! ﬁ]

We know that,

sintx+sin™ y = s '1[ \/1 ¥ 1 z]
S0 Xyl -y + Y X

Therefore, equaﬁon (1) becomes,

= <08 S:L'I.'l { 2 J
MR T
PO i i fg 2 16

= CD§| 51N 1 E E'F' .—13 EJ}




= % = S. Hence M'roved.
12, Using propertics of determinants, show that
+¢ d a
B c+a b |=dabe (4]
c c a+h
b+e =2 4

£+ b
a+kh

Salution : Taking L.H.5. = b

Applying Ry —» Ry + Rz + Ry

2(b+c) Ha+o) 2a+b)
b c+a b
a+b ‘

1

¢ c

b+e a+c a+b|
= 2| b C+d b
C C

a+h
ApplyingR; = By — Ry
C 0 a

= 2 cta b
c a+b

On Expanding along Ry

=2clic +aMa+b)—bo) -0+ afbe —cle+a)]
= Melow+be+ a2 +ab—be) + albe - ¢* —call
= 2[C2ﬂ+ﬂti'2 + ab +abo—cta —ca®]

= 2[abc +abc)

= d4abc = RH.S5. Hence Proved.

13. Show thatf: N — N, given by
x+1,ifx iz odd
x—1,1f x is even

is both one-one and onto,

[4]

Solution : Let x, y & R such that f{x) = )
fxy = fw

if x and y are odd, then
1) = )

== x+l=y+1

= X=Yy

If x and y are even, then
Jix) = fli

= x-1=x-1

= xX=y

If x is odd and y is even, then

**Anavwar |8 niot given due to the change in present syllabua

14.

fix) = x4+ lisevenand f(y) =y + 115 odd.

x = y=> fix) = fly)
Sunﬂarl}f if ¥ is aven and ¥ is odd, then

x = y= f(x) ()
Hence, {: N — N is one-one
Also, fAlj=1+1=2
fll}=2 (v 11is odd}
1f x is edd mumber, then 3 anevennatural number,
x + 1N such that,
flx+l=z2+1=1
=%
If x is even number, then there exist a odd natural
number ¥ —1 € N such that,
flx-1=x-111
=x
Hence fur every yeN 3 xeN such that f (x) =
sof is onto.
Hence f is both one-one and anto.
Hence Proved.
OR
Consider the binary operations *: R x R —»Rand
0:RxR—rRdefinedase*b= | a—b| and nob=a forall
a, b cR. Show that “*’ is commutative but
not associative, ‘0’ is associative but not

comumutative,**
= & d
Ifx:wja"“ 1*,y=\{a""“ "t showthat - =Y.
dx
[4]
WP B Ii -1
Salubion : Given, x= ‘Jam“ Foand y=Va™* '
Squaring both sides
et (3}
i =a=t - Aii)
Differentiating both w.r.t. {
HE = g loga, 1_ .
dt Ji-i?
ﬁ coe 't -l
and zydx =4 loga —
i " ‘loga
= i 3
di ZI\EE—z
-1
dy a2 'loga
5 ki £ M Pt - T
dt 2y~4‘1..t2
dy _ dyid
dx ~ dx /it

a':”s 't loga/ 2y 1- 12
g5 H loga f 2Zxy o




_mms_t
= yﬂsin”]f
-X y‘z :
= 2L [Using (i) & (i1)]
¥ x
- Hence Proved.
x
OR
Differentiate tan™ [———““f'l] with respect to
X.
Solution ; Let y = tan™ ]iix—"i]
X
Putx=tmA=A=tan' x . [i)
2
y = tam = '\I’1+lﬂ.‘{"l &—1]
b A
[il22
B ~1| veec” A -1
M }
_ m_l{secA—l}
B tan A
_ tan_l _1'-\'.'05.!51
- | sinA
23]
_ tan™! e
|l Ee(E)
2sin| — |oos| =
A 2
« b (4]
L 2
g A
¥=73
[ut the value of A from equation (i),
tan * x
¥= "
On differentiating w.r.t. x
@ — 1— Ans,
Ax 21+x°)
15, Ifx=sz(mst+tsmﬂandy a(sin £—£cos 1),
d’ dx dzy dgy
P .

Snlutum :Given, x =

az[cost+tsmt}

On differenﬁ.afing w.I. t. [, we get

dt

=a[-sint+fcost+sinf]

14,

dx
= — =z(tcost)

dt
Again differentlating w.r. t. £, we get
dx 5 ;
—— =d[cos i ~tsini] i}
df
Given, ¥ =r(sint—tcosd

On differentiating w.r. &. £, we get

d_y =glcos { + $ sin t — coa t]
df
dy :
= 4 "8 (£ sin #)
Again differentiating w.r. t. 1, we get
dy ; .
52- =a[sint+{cos ] «.{i1)

On dividing equation (ii) by equation (i), we get
rd zy tcosi+sint

d_.l'? = ami-tsint 3

A ladder 5 m long is leaning against a wall, The
bottom of the ladder is pulled along the ground,
away from the wall, at the rate of 2 em/s, How
fastis its height on the wall decreasing when the
foat of the ladder is 4 m away from the wall ?

14]
Solution : Let AC = 5 m be the ladder and ¥ be
the height of the wall at which the ladder touches.
Also, let the foot of the ladder be at C whosa
distance from the wall is x m

A
5m
¥
B 3 C
It is given that
i =2 cm/sec = 2 m/seq
r 100 )
As we know that A ABC is right angled triangle,
2+ yz =5 v )
On differenﬁaﬁng, we pet
LW
2 oot
b g Y
dx dy
Lol P Pt
= 2x 7 ¥ TS
2 Ay
== x 00 ¥ 7t [from (i}]



dy 2%
= o 100y
When x = 4 m from eq. (ii}

¥ o=
=y ¥y =3m

dy -2>-:4 —-2'
Thus, % = 100x3 73

[WNegative sign shows that height of ladder on

the wall is decteasing at the rate of L] m/s]

2
17. Evaluate: !lxa ~x|dx. [4]
ket
Solution : Let f{x) = «* -x
=x{x—13(x+1})

" Gignof f{x) for different value of x will be different

0 2
1= |18 -x|de= j|x ~x|dr+ fj2* - x| di
-1 1

- j(x —x)dx— J'(x -x)dx+]‘{x —x)dx
-1
o Ab(-1, 0), x(x-1)(x+1) = {~ve)(- r..rej(+ve] =4ve
A0 D), x{x-1)(x+1)=(+ve)(~ve)(+ve)=~ve
CAt(L, 2, x{x-1){x+1)=(+ve)(+ve)(+ve)=+ve

w 2l Td AT TS ST
e fal e ]

oo -

18.
1 -
- ;
OR
Evaluate: | 2> dx.
a1 +cos™ X
| Solmtion : Let I ?'xﬁnx Ax @
o 2 =V o
ke 01+n‘.‘052:r :

Use the following jf(:r}dx = Tf(a-‘x)dr
0 ]

Therefore,

TTE J:]sm{:rc 'ﬂdx

b 1+c05 (m—x)
j(ﬂ—lesmx
1+CDG x

i)

Adding equaﬁon {i) and (ii), we get
j Leinx I(:r:ﬁx)smx

1+|:os x 1+cas® x

¥sinx+msiny - ysinxy

)
g T+cos® x
b1
wein x
= 21=_[
ul+coa
nr sinx
= II= o ———gx w1
2£1+mszx ity
Letcosx =1
When x=0,{=cos0=1
=T Ff=cosT=—]
sinx = L
dx
sinxdy =—=4di
Put the value of sin x dx in equation (iii), we get
B |
T -1
2148
Miant e
& z[fan t]l
- Ftan -0 -tan” ()]
- _'EE_.‘E}
21 4 4
p
n g
I=— Ans,
= 4

Form the differential equation of the family of
circles in the second quadrant and touching the
coordinate axes, 14

Selution : The equation of circle in second quadrant
which touches the coordinate axis is

AY
cl g
i
Xk 3
¥
Leta be the radius of circle

centre = (4, &)
(x+a)2+(y—af =&
COn differentiating w.r.t. x, we get

()



Hx+ a]+2(y—a}% =10

dy dy
- I+ﬂ+ydx ﬂd:t =10
= ﬂ[%u ] = x+y%
x+yt;ﬂ
- x
= Ty
dx
L X4pn mm:_y’
= ] = yl—"l W iix

Putting the value of 2 in eq. (i),

2 2
Y1

wi-1 -1
= W+l y? =g )?
= (x4 I + = (x+ym 2.

OR

Find the particular solution of the differential
equation x{xz —-1)%II =1;y=0 whenx =12,
Solution ; Given, x{xz —1]%:1;3 ~x=2
k4
P dr
y= x(:r2 ‘l]
Integrating both sides, we get

Jdy = I - Iz -0
I x{xz =1] wotl)
Now =
xaf -1  xx —1)¢x +1)
Solving by parHial fractions, we get
1 A B C

x—Dix+  x Tx-1 x+1
AP ~1) +Br(x+ 1)+ Cxfx— D =1
Futting x =D,
=AFL+BO+CO =1
A=-1
Putting x =1
= AM+BR+C@O) =1

B =

Pod |

Pubting x =-1

A +BO+CE1E2) =1
1

2
On substituting the values of A, B, C in equation
{ii), we get

1 -1 1 1
—_—  _ — 3+
xx-Dix+1) r 2Ax-1) 2(x+1)

From eq. (i)
¥y= '[x[xz 1}

xlEx+1

-

—log x+ Elog(x—lj+ Elng(x+1)+r:

]ng[%] + %ll:rg{x2 -D+c

lo, x* -1 +
& ¥

Now, putting y = 0, x = 2, we get

Il

3
0= log—";:—ﬂ:
= £= —lﬂgiz_a-
The particuler solution is
2] 43
¥ = 1 { +| -lo ?
2 [ xz—l—‘ 2 2
== +—log| - "=
21"5{ T 2 g[ﬁ]
1 -1 1 4
= —log[ z }Filog[g]
1. dx? -1)
= —log——_——+
% 4 312 Ans,
19. Salve the following differential equation :
(1 + 2% dy + 2oy dx = cot ¥ dag x = 0, [4]

Solution : (1 + 2% dy + Zyy dx = cot x dx
Dividing with (1 + ¥% dx on both sides, we get

0 2x
_dy_Jr[ sz _ totx
4 \1+x 14x°
On comparing this equation with
dy
—Z+By =Q

~cotx

1+

Where P = Q=
ere T 142



21.

ix

# i
Mow, LE. = 'ejm =l-,~‘|.1+;:2 :
= dosil+x) 1 4 o2
Solution is
y(LF) = [QUE)dx +C
y+d) == -"‘)a”z)dx 6

= y+H = Jrotx+C

= y{l1+2% = log |sinz| +C. Ams.

- L A LA — -~ ~ ) L] L )
. Leta=§+4712k b=3i-2j+7kand c=2i-jrak.

- B
Find a vector ? which is perpendicular to both

—» —= o,
gand b and p.c =18
[4]

Solution :
e 4 ) el A R Fi ] M

Given that, 2 =i+4j+2k, b=3{-2f+7k and
b MM At
c=2i-j+4k

—> — —3
Since p is perpendicular to both g and &

— -+ —»

therefore # is parallet to (4% )

=5 o
So, P = Maexh)
A A M|
i 7k
3 =2
M Pl A
= Mi(28+4)— j{(T-6)1 k(-2-12}]
AN )
= A(32i-j-14k)
-+ =
Nowwr, p.c =18

nooA M AR Fa)
M32i-j-14k).2i- j+4k)=18
=5 AE2x2+1-1dx4) =
= 9k =18
=2

A A M
A3 i— j—14k)

- T P~
I

A " o
e 3 = 641—2}—23;{. Ans,

Find the coordinates of the point where the line
through the points A = (3, 4, 1} and B = (5, 1, 6}
crosses the XY-plane, [4]
Solution ; Given, A={3,4,1),B=(5,1,6)

The equation of the line passing through above

points is

x-3 ¥—4 z-1

5-3  1-4 &-1

=3 y—4 z-1

o z 3 5

Tlushnecmaseﬂﬂ'ieXY-plane
z =10

x-3  y-4 0-1

2 - 3 5

Taking 1™ and 3™ terms, we get
-3 -1
T -5
= hx-1b =-2
= Br =13
13
= ; X = ?

Taking 2™ and 3™ terms, we get
y—4 -1
3 5
= 5y—20 = 3
= Gy =23
23
k -5

So, coordinates of the point where that line
through the points A and B crosses the XY-plane

Xl
53
Two cards are drawn simultaneously (without

replacement) from a well-shuffled pack of 52
cards. Find the mean and variance of the number

Anas,

of red cards. [41]
Solution : Let P {A) = Probability of getting one
red card.

MNumber of red cards =

Let X be the random variable which can take
values 0, 1, 2 where X is the number of red cards
selected
' 26
26x25 25
P (X = 0} H?

52x51 102
G,  G2x51 102
28
T S B

He ~ 52x51 102
Probability distributinn of random variable X is

x|l o] 1,2

2B 52 | 5
P il
M % | |1




52 5D
EXPX) = —+——=
Sl 102 102 ’

Variance of x = EIX?P(X) —(EXP(X))?
' 52 4x25 _182

1

Mean

o XIR(XY =
EEDA 102 102 102
= . (ZXEX)Y =1%=1
152 50
. Warlan = —
ceofx 0 =l= 100
5
il i
SECTION — C
23. Using matrices, solve the following cystem of
equations:
Zx+3y+3z=5x-2y+r=—4dx-y-22=3,
[6]
Solufion : Given,2x + 3y + 3z = 5,
x-2y+z=-4
3x-y-22=3"

3 -1 =2 z

|A] =203+ 1)=-3{(-2-3+3(-1+8)
=10+15+15=40%0

2 3 3 x
Here, A=|1 =2 1[,X=|y[.B=|-4

- A exists,

Co-factors of matrix A is

Ain=5  Ap=5 Aj=5
An =3 Ay =-13, Asz=11

An=9  Am=l, Az =—F

5 5 & 5 3 9
adfA= 3 -13 11| =|5 -13 1
g 1 -7 5 11 -7
A_l-_ad]A
| A
1T5 3 9]
=£'3 -13 1
5 11 -7
X=Alsp
| 5 3 95
¥ ZEE -13 1|«
- 5 1 —?_\_3
15‘25-124-2?
EEEE+52+3
| 25-44-21

1 40 _ 1

= —| BOi=| 2

& —40) |1
¥»=1¥=2andz=-1. Ans.

24. Provethatthe radius of the right circular cylinder

of greatest curved surface area which can be
inscribed in a given cone is half of that of the
cone, , Iﬁ]
Solution : Eet 7 = radius of cylinder

E = radius of cone

h = height of cylinder

H = helght of cone
Curved surface area of eylinder =2~

A

Q
In AQTC and A ADC,
A0 oc
QT TC
L2
B R—v
HiR -7}
b=
= R
§ = 2k
= § =2 H{ )
R
z
= 5= E:I'FHM
R
Differentiating w.r. t. 7, we get
d5 ZrcH
—(R-—2r .
= ( ) {i)
Again djfferenﬁatmg w.L t. 1, we get
s —4xH .
—2 = & oamr ...(11]
dr R
For maxdma and minima,
o e
dr
From {i},
ZnH{R %) =0

= R =2r



g s
2
@ — 4511

i= =10
dr? R

R
Hence, 5 is makimum when r = 3

Hence Proved.
OR

An open box with a square base is to be made
out of a given quantity of cardboard of arca ¢

square inits. Show that the maximum volume

of the boxis —i cubic units.
63
Solution: Let[=x, b=x h=y
+ Area of open box = Area of cardboard

c?—x?
Pidxy == y= = weli)
Lat V = volume of the box '
vV =y
: 2
V= xz[‘: "Iz]
: _ dx
S G
T 4 4
Differentiating w.r. t. x, we get
av 2 32 .
& A (i)
Again differentiating w.r. . x, we get
"
P
anmximaormhﬂma,.d—=(].
.
4 4
From (ii),
2 _ %
1 4
A
= X = JE
Put the value of x in equation (i), we get
czwcz-
o= :
C
4, —
V3
= ¥= 34 T2/
d*v x
o B
Also = > <

B,
T 3243 63
reintly
25, Evaluate: ix,
Fr=
Solution : Let, I fxsm]xir
olution: Let, I =
V1-x2
Let b =sinlx = x=sin{
1
dt = 1%
Vl-x

Put the value of df in equation (i}, we get

[= [tsintdt

On integrating by parts method, we get

6]

wfi)

1= f_[sinfdt—j(%j’smtﬁt)dt

= Tis —tcost+Jcostdt

= I=—teoosf+sini+c

= I[=-tVi-sin®{+sint+c
= —sin? 2142 + x40

= y-sinlxy1-22 +c.

DR
P |
x-1P@+3)
241
ix -1)%(x+3)
By using partial fractions
2 +1 A 2 B

Evaluake : J.

Solution, ; Given, [

-2 (x+3) D (-1 (x+3)

Ans.

21 leA(x-1)E+N+Bx+3)+Clx-1)7

Put x =1 in above equation, we get
1#+1=B{l+3)
2ot
B=372 _
Put ¥ = — 3 in above equation, we get
9+1=C{3-1)
:> C_. .1—0.52

16 8
Put x = 0 in above equation, weo get

1=A-3)+B3)+C

—>

3 5 -B+12+5 9

= 3= THgte= "
3
= A= 3
J- 22 +1 =E Eml 1]' l:ix
(x—1R{x+1)  Bix-1 2

x_ .5
(x—1° B x+3

B

el




11) 510g|x+3|+c Ans.
.Fmdtl"leamaoftheregmn{[x,y] 22+ 17 <4,
x+y22L [6]
Solution : We have two equations

E LRI« 4dandx+y=2
Area under shaded region
= Area of OBCAO - Area of ABQA
= Area under circle — Area under line
2 1
= _[( 4-x2)dx—_[(2—x)dx
U a
x 4 £ T x? .
(B dsnt ] D
2 2 2l - 2
- U]
- E«M ~4+2sm™! %] —[0+2sin72q]
-[2x2-2]+0
=2sin? ()-2.0-2
& 2[3}2
2
= [z -2) 5q. units. Ans.
x-1_¥-2 z-3 x-1 y-2
27. Ifthe lines =
3k oz MR T

_-Ta' are perpendicular, find the value of &

and hence find the equation of plane containing
these lines. [6]
Sclution : The equatien of the given lincs are
_y-2_=z-3 x=] ayp=2 el
~3 =z T T T
‘These lines ure perpendicular, therefore
1%+ bIbz + it = 0
—3k+(-2kx1)+2x5=0
= —bBk =—10
= k=2
- The equation of lines becomes

Dieisthrown{

x=1_ ¥-2 _z-3 x-1_y-2 z-3

-3 —4 2 2 1 3
Equation of plane containing 2 lines is

r—r ¥-In z—21'
b " moo=0Q,
tr 5] Mz
Wherex; 1, =2, =3

= -3 m=-—4n=2

=2 ma=1, =5

=1 y-2 z-3

-3 -4 2:| =0
2 1 5

(x—1)(-20-2} - (y-2) (-15-4} +
-3(-3+8)=0
= —22r+22+19y-38+52-15=0

= Br-19y-5z+31=0. Ans.

. Suppose a girl throws a die. If she getz a 5 or 6,

she fnsses a coin 3 imes and nofes the number
of heads. If she gets 1, 2, 3 or 4 she tosses a coin
once and notes whether a head ortail is obtained.
If she obtained exactly one head, what is the
probability that she threw 1, 2, 3 or 4 with the
die? [&]
Solution ; The outcome of an experiment can be
represented as

Getting 5 or 6 — ¢0in is tosscd 3 times
Getting 1,2, 3 or 4 — ooin is tossed once
1f she gets 1, 2, 3 or 4, sample space will be

{15, (2H), (3H), (£H), (1T], (2T), (3T), (4T)
1f she gets 5 or 6, sample space will be

(5 HHH), (5 HTT), (5 HHT}, (5 HTH}, (5 THT),
(5 TTH), {5 THH), (5 TTT), (¢ HHH), (¢ HTT),
Eg _}%ﬂ (6 HIH), (6 THT), (6 TTH), (6 THH),

Tat

A =Getting 1, 2, 3 or 4 on die

B = Getting exactly 1 Head

A = (1), (2HD), (3H), (4H), (1T), 2T}, (3T), (4T)

B = (ED), (FD, (3H), @H), (HTT), (STHT),
(FTTH), (6HTT}, (6TTH), (FTHT}

AN = (1H), 2H), (3H), (45)
] 11 1
POE)=2*7=15 =62 12
1 11 1
Bl - 5"2_12 PN = g3~ 12



29,

P(3T}=%"E=E PET) = 111

62 12
P(STTH) %x%x%x%—% P(STHT) = %
P{EHTT) = P(ﬁTHTJ = é P(STTH) = %
P(GHTT) = %

1

12712 12 12 12 3
P(B) = P{1HT} + P(2H]) + PGH) + PEH) + PSTIIT)
+ PISHILY + P(3ULH) + P(6HTT) + P(6THT)
+ P(ETTH)

1
FANB) = —t——toto=—=

T o1 1 1 1 1 1 1.1 1
bt — - + 4
12712712 12 48 48 48 48 487 g
i_l_ﬁ 22 11
T12 a8 a8 24
Required pmbabﬂity is
_P(AnB) _ 5 _8, .
24

A dietician wishes to mix two types of foods
in such a way that the vitamin contents of the
mixture contains at least 8 units of vitamin A and
10 uniis of vitamin C. Food I contains 2 units’kg
of vitamin A and 1 unit/kg of vitamin C while
food II contains 1 unil’kg of vitamin A and 2
units/kg of vitamin 1 unit‘’kg of vitamin C. It
costs ¥ 5 per kg to purchase food I and ¥ 7 per
kg to purchase Food 11 Determine the minimum
cost of such a mixture, Formutate the above as a

LPP and solve it graphirally. I6]
Solution : -

Vitamins | Food 1 j Foed2 Requirement
Vitamin A 2 1 B
VitaminC , 1 2 10
Caost {in ¥ 5 7 '

Let the amount of food [=xkg
Let the amount of food T = y kg
If 7 denotbes the tatal cost
To minimize the cost we have to minimize Z.
Subject to the constraints,
x+y > 8
xt+2y 210

11

2r+y =8 ()

“
:!JD}
of il

...

S E
N\
\\\
‘\_ X :

e
FI
i
L4
Af
: “

=
-

,é_
gln
Il
F‘
]
NG
]
[
=

.. L8
i gy penn i

55:35'“—2&::»11_62 ke
[=

F:

- Scitn g

'i _i =
R

The feasible region is shaded in the figure, The
lines ave intersecting at the point E (2, 4).

-, The vertices of the feasible region are A (0. 8),
E {2, 4) and D (10, 0).

Corner points | £ = 5% +7y

AL A(D, 8) Z=5(0)+7(B) =56

AtE(2,4) Z ~5(2)+7(4) = 38 - minimum
AtD(10,0) Z =5(10)+7(0) =50

Since the feasible region is unbounded 38 may or
may not be minfmum value of total cost for this
we draw graph of inequality.

Sr+ 7y« 38
x 0 38/5=7n
¥ | 38/7=54 4]

Clearly graph of L has no common point with the
feamble region.

*, The minimnurn valuc of Z is 38 at the point
E(2,4} Hence,theamountoffnodllszkgand
amount of food II is 4 kg should be included in

the mixiure for minimum cost of ¥ 34. Ans,
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16,

19.

SECTION — A

A A A A
Write the value of (kx;) i+7.k [1]
AN N AN
Solution : (k> j).i+j.k
E O S ) /\ “

—(jxk)i+j.k (‘.'£x§=~}x£)
i

I

- S A A A
»—i.f+_}f.k { P=1,7.k=0)
=~ T+
=-1L Ans,
SECTION —B
Prove the following :
cos“l(g ]+ cos 1 LIZJ -1 (EJ [4]
5 13 65
Solution : LHS = cos ™+ +cos ™ 12
5 13
¢ 2 19 2‘
= cos 102 1~[3) : 141_“)
‘? 13 5. V13

[ cos‘1 x+cos 1y =cosxy - ﬁ 1=y

m,llf-;s 3 5) Cos_ll’axs 15‘]

.65 5 13/
-1 Eg)&rm.s.

= COS ]
\&}

ey e —

.65 65

]

Hence Proved.

If i = {tan™" x)?, show that
¥
(x*+1)° %g +2x(x% +1) % =2 [4}

Solution : Given, y = (tan™ x)?
Differentiating w.r. t. 1, we get

i .
% _ 2 tan”* x.ﬂ(tan'] x)
dx

dx
) 1
' = At 1-»':2
. d .
= (-r2+1)z{ = 2tanl x

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

, 2 ,
(xl+1).d—'i£+2x.§£w2. !
dx* dv x%41

‘ dzy 9 d
2 2 f s 2
= (" +1) —= + 222 + 1)L =2,
( ) dx* ) )d:c

Hence Proved.

Maximum marks : 100

21. Find the particular solution of the differential

equation f:—{g-} oot x = 4x cosec x,(x = 0), given
X

ihatyzﬂwhen x:? [4]
&

Solution : Given;

4 _

%4- ycotx =4x cosec x,(x # ) ]

ey

Qu comparing equation (i) with S—y +Py=Q
X
Here I’ = cot x and Q = 4x cosec x

IE = ejl?elr _ g_{cut.xfbr

oz an - sin x

I

. The solution is

WLE) = [Q (LE)dx+C

1l

sy = j4x cosec x.esinxdx +C
= j4xdx+C
ysinx =227+ C Aid)
T

Putting y = 0, when r= ;

2

B

Substituting the value of C in equation (i), we get
2

. .=
0gin = = 2.(
2 N

2 tol®

c o T
= .= 3

"
yeinx = 2x? r

Thisis the required particular solution of the given
differential equation. Ans,
Find the coordinates of the point where the line
through the point (3,4, - 5) and {2, - 3, 1} cxosses
the plane 2x + ¢ + 2= 7. 141
Selution : Equation of the line passes through the

points (3, -4, -Fyand (2,-3, 1) is
x-3 y+4 z+5
2-3 334 1+5
-3 y+4 z+5
= = =k ;
= - : = {say) ..{)
o Anypointonlineis (-k + 3, k-4, 6 -5).
Line crosses the plane 2x + y +z =7 i)

Point lies on it



= 2(-k+3)+k—4+6k-5=7
= 5k—-3=7
= k=2
v Thepointis (-2 +3,2-4,12-5)
= (1,-2, 7). Ans.
SECTION — C
28. Using matrices, solve the following system of
equations
x+y-z=32x+3y+z=1;3x-y-7z=1
| l6]
Solution : The given system of equabions are
X+y=-z2=3
2+ +z=10;
3r—y-7z =1
These equations can be written in matrix form
AX=F sl
1 1 -1 x 3
2 1yl =|10
3 -1 7|z 1
1 I -1 x 3
Where A=2 3 1, X=|y|andB=|10
i -1 -7 z 1
1 1 -1
Now |ﬁ| = |2 3 1
3 -1 -7

=21 +1}-{-14-3)-1{-2-9
==20+17+11=-20+28=8=+0
= A" exists.
For adj A,
Ay=-21+1=-20
Ap=—(-14-3)=17,
Aqa=-2-9=-11,

An=-(-7-1)=8,
Aﬂ=—?+3=—4,
Ap=w(-1-3)=4,

Aa=1+3=4
Agpp=—-(14+2)==3
An=3-2=1
(20 17 -11F
adjiaA=| 8 4 4
| 4 -3 1
20 8§ 4
- | 17 4 -3
<11 4 1

29,

, 20 8 4
i Y iR g 17 4 -3
Al 114 1)

From (i), X = A™'B

[x] . 20 8 4 3

¥| = i 17 -4 =310

E4 -1 4 1] 1

[x] ) (24| [3]
e y = é S =1

|z | 8] |1
] r=3y=1z=1 Ans,

Find the length and the foot of the perpendicular
from the point P (7,14, 5) to the plane 2x + 4y -z
= 2. Also find the image of point P in the plane.
[e}
Solution ; The given plane is
x+dy-z =12 vl 1}
The d.1.5. af the normal to (i) are 2, 4, - 1.
. Equation of a line perpendicular ta () passing
through P(7, 14, 5) is
z—7 _ y-14 z-5 .
7 = i k (say) ...{ii)
-, Point is Q {(2k + 7), {4k + 14), (- k + 5))
P{7,14,5)
D C

A B

Rx ¥z
Suppose it lies on the plane (i),
LA+ 4 (dk+ ) - (-k+H) =2

= 21k +66 = 2= 2]k =63

= k=-3

A3 4+7,4x(-3)1+14,3+5)
=(1.2,8)

This is the foot of pearpendicular of the line

(ii) on the plane {i).

= PQ = J7-17 +{14— 2 +(5-8)2

- +/36+144+9 ~+189
which is the length of the perpendicular from P
on {1}
Again let R{x, ¥, 2) be the image of P in the plane
{D). Then () is the mid—point of PR.




. The coordinates of () are given by
[x+? y+14 z+5]

= t=~—5y=-10,z=11
= R{-5,-10, 11)

nf a3 4 9 This is the image UfPiIlthEplﬂIle {i]. Ans.
x+7 y+14 2-;-5_ _ [T ]

R
Mathematics 2012 {(Outside Delhi) SET 111
Time allowed : 3 hours Maximum marks : 100

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

SECTION-A

. AA A A A
9. Write the value of (k x1). j+ i .k [1l
A A AA A A

Solution ¢ (kxz}_:+z k= j.j+0

i o
[‘;kxi:;’andi.k:[]_

AAa

=140 [ -‘-21]

E g } IAI'IE.

10, Find the value of x + y from the following

equations :

LeNc) m

Solution : Given,

1 3y {y 0y (5 6
P +
0 xJ i1 2)%\1 8]
[2 6 J{y u] 5 6
e =
0 2c) i1 2/7\1 8
2+y 6+40Y {5 6
= 2%+2) ~\1 B
[Z-i-y 6 ] 5 6
== v=3
1 2x+2 1 8
2+y=5=>y=3
and Zx+2=R=2r=6=x=3
r+y=3+3=6. Ans.
SECTION-B
d'y
19, ¥ x=q mst+lngtan ;¥ =asint, find oy
dz
=4 [41

dc*

Solution ; Given, r=a[msi+lugtan%] and

¥ = agint

MNow, r=a[must +log ta_n%)

 Differentiating both sides w.r. t. f, we get

E£=u—sint+ lt 2;;
dt mz

[Applying chain rule of differentiation]
[ ¢
cos—
= a|-sinty ———F—
2sin - cos’ —
\ 2 2
4

2'.sin—cusE
\ 2 2

[t 52)
¢| —sini+—
sin ¢

["sinx~25inims£}
) > 2

U

1]
=
P XaT
[y
2 e
58
Tl
e —

dx . acosl t ;
dt sint ~)
[++1-sin* = cos™t]
Similarly y=asint
Differentiating both sides w.r. t. t, we get
% =aoost (1)
Again, differentiating both sides w.r. t. {, we get
I
=t

From (i) and (ii), we get



dy -
dy g _ acosti _sin{
dx- 9% geos?t cost
; a#  gny
Ey:tant
Agﬂmdlffe:rmtlahng both sides w.r. t.x,weget
2
d’y = {timt)
dxz fr iy
_ sec? t—
= Az
_ sec®tx Bm;
acos- b
Lo g (]
e sing (1
coszf acoszt &
ginf
= ) Ans.
acas ¥

20. Find the coordinates of the point where the

line through the points (3, -4,—5) and (2, - 3,7)
erosses the plane 3x + 2y +z+ 14 =0. [4]
Solution : The equation of the straight line passing
through the points (3, -4, - 5) and (2, -3, 1) is

-3 _ ¥4 z-(5
3 3-{4) 1-(5)
[ 1=% _ Y-¥r _ z—zl}
Iz—X Yi—¥W1 Ia—%
x-3 _ y+4 z45 .
= 5 =0 P (say)

= r=-A+3,y =A-4z=6r-5

Sa, the conrdinates of a general point on this line

are (- A +3, % -4, 61—5).

The line intersects the given plane 3x+ 2y + z +

14=0

+ point (- & + 3, & —4, 6X - 5) lies on the plane
Ix+2y+z+14 =0

= 3(-A+8)+2 (hd) +6h=5+14 =0

= 3L+ +2A-B8+0L+9=0(
=% 5L+10 =0
= L=—2

Putting, . =— 2, we have
x=—h+3=-(-2}+3=5
y=h—d=-2-4=-6
Z=6A—5=6x{-2)-5==12-5=-17

Thus, the point of intersection of the line and the
given plane is (5, - 6,— 17} Ans,

1. Find the particular solution of the differential

eguation x%u ¥+ xsin [%] = [, given that when
= z. y=1m [4]
Solution ; Given differential equation is :

S g) '
xdx y+xsm(x =0

o -v-ese(3)
o i -1 o
= xdx ¥—xs80 o
Y
d—lx =]
5 s
Puty=ux
Differentiating w.r. t. x, we get
L. A [iji_v_
= Fr ™

Substituting the values of y and 2y in equation
(i), we get o

v+xd—v px—xsine
e

x
= v+:.r% =v-sinv
dv dx
= - e
sin x
dx
== cosec e do = i
Integrating both sides, we get

C

log |cosecv—coto| =—logx+log C=log —
x

=5 CM[EJ—CM(E] = E
X X X
¥
1 cm{x) C
= - L=
gin[y- sin[£ x
x X,
L F .
= x| 1—cos| —] = Csm(ij (i)
L wE/ x
Itis given that whenx =2, y==n :
2 l—ms[f) = Csin[ﬁj
L z) P
= 2[1-0f=Cx1
= C=12

;{1 = cm(i]] ~ 2sin [1’1]

¥ x
Thia is the required parﬁmﬂarsolutmnofﬂ'le gwm
differential equation.



22,

28,

Prove the following :

12
cos ! (—)+ sin (E) =gin"! (ﬁ )
13 5 (5]

Solution : Taking L.H.S.

Tt

( cos 1y = sin_lij‘: xz_ ]

[4]

| ~sin~lx +sin Ty = sin ! (I-J] ~y? 4122 D

I[E\/—ﬁ SE]
Al
(
(&

1l

sin

sin

-1

sin

20+36]

sin? ] R.HS.
Hence Proved.

SECTION-C

Find the coordinates of the foot of perpendicular
and the length of the perpendicular drarwn frum
A

the;mmt I (5 4, 2} to the line r =—:+3;+k+
A2i+3f- k] Alsoﬁnd&e:mageofPintl'lishne
[6]
Solution: The given pointis (5,4, 2) and the given
-3 Fay M [}
lineis 7 =—i+3 J+ ke A(21 43 7-k),
This line passes through the point (- 1,3, 1) and
g A"
is parallel to the vector (2i+3?— E}. Cartesian
equation of line is
x+1 ¥-3 z-1

] = =JL.
2 R e

29.

Lx=X-1ly=3L+3z=-2+1

These are the coordinates of any general point on
the line. :
P(GA2)

P'ly’r)
Let (J be the foot of the perpendicular on the line.
Then, for some value of A, the coordinates of (Q are
{(2h-1.3n+3,-4+1.
Direction ratios of PQ are 23 -1 -5, 34 + 3 -4,
—h+1-2ie,2%—-6,30-1,-2-1.
PQ} is perpendicular to given ling, we have
2(2h-0)+33A-1}-1(-2-13=0
4 ~-12490-3+4+1=0
140 -14 =0
A=1
f2x1-1,3=1+43,-1+1)
=(1,6,0)
Hence, the coordinates of the foot of perpendicular
are (1, 6, 0}.
Using distance formula, we have

PQ = [ PO | = (1= 57 + (64 +(0-2)
ViE+a+d

=24

= 2/6 units

Let P(x', ', 2’} be the image of point P (5, 4, 2) in
the given line.

sy

» Coordinates of Q =

Then, Q is mid-point of PP*
'+ B
I;’ =lor+5=2=%=-3
% =6y +4=12=y'=8
zZ'+2

5 = =z +2=0=z=-2
Hence, the image of P in the given line is
~3,8-2). Ang,
Using matrices, solve the followmg system of
equations:
Jx+dy+Tr=4;2x—y+ Izo-Rx+ 2y~-3z=8

[6]
Solution : The given system of equation is

Ix+dy+7z=4;
2r—y+3z=-3



Xx+2y—-3z=8

The above system of equations can be represented

as AX =B
a 4 7fx 4
2 -1 3|y =|-3
1 2 Bilz 8
7 x
He:e,A_'[ -1  3|,X=|y|andB=
2 3 2
3 4 7
(A[=[]2 -1 3
1 2 -3

=3{3-8)-4(-6-3)+7(4+1)
=3x{-3)-4x{~-9+7x5
==0+36+35
=62=0 '

5. A7) axists,

S0, the given system of equations has 2 unique

solution given by X = A™'B
Let A; be the cofactors of elements 4; in A.
An=(3-6=-3, Ap=-(-6-3)=9,

- Ap={E+1)=5

Ap=-(-12-14)=26, An=(-9-7)=-16,

Ap=—(b-2)=-2
Asi=(12+7) =19, Ap=—(9-14) =5,

a2 9 57T -3 2 19

19 5 -11 5 2 -11
1
Al- —— AdjA
| Al
-3 26 19
:A_1=;—2 9 =16 5
5 -2 -l1
Now, X=A"'B
[x] 1‘~3 26 191 4
= |y|==' 9 -16 5|/-3
62
|z | 5 -2 -i1j 8
[x] 12 -78+152
e 31430 =31§ 36+ 48+ 40
| Z | 20+6- 88
E3 1' 62
= —|124
= Y= %
|z | —62
X 1
= |¥| = 2
_z_ _1

Agg=(-3-81=11 Herce, ¥ = 1,y =2,z =—1 is the required solution.

Ans,

e
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22 2 -1 -2

SECTION-A -. Direction cosines are 5 3 ? Ans.

1. Ifaline has direciion ratios 2,1, - 2, then what

are its ditecton cosines ?

Solution : Given direction ratios are 2,— 1, —

fe,a=2bh=-1,c==2

Direction cosines are ;

N a _ 2 _ 2 2
JZip2+? YA+1ed 93
,ja_zwzﬂz Vatl+a 5 3

. 2 o

a= e
fz+b2+c Ja+1+4 3

AN A

Find ‘X when the projection of a =i j+ak
P2 M il

ori b =27+6 j+3k is 4 unis. &

M
Solution : Given vectors are, a =hi+j+ 4k

v =27+6743k

- Y
The projection of 4 on [
- =
a.b
=
[ B
- > LA fA i “ Al
g.b = (ki+j+4k).(2i+67+3Ek}

=2h+6+12



5.

=23 +18

—
JBl = ¥22 462 +3°
= J49=7
-3 -
a.b
., 4
[ &
22+18 -
= z =
- 2h+18 =28
= 2A =10
= L=5 Ans.
2
Find the sum of the vectors a = i 2;+k
- A A - A A
B=-21+4j+5k and ¢ =i-6j— Tk [1]
Solution : Given vectors are & ﬂ? 2?+£
EJ =—2i+4j+5k and ¢ =i—6j~?k.
=3 a2 — ~ A A A i A A A
at+btc = i-2j+k-2i+4j+5kt+i-6f-7k
Fas LT A
=0i-4j-k. Ans,
31 '
Evaluate : [=dx. [1]
G
%1
Solution : Given, I_
X
2
3 1
= |logx v =dx =1 x-|
flog=} || dx=1og
=log3-log 2
3
= log [—) Ans,
2
Evaluate : J{l —xpx dr. [1]
Solulion:.]_,el;,f= Jx
= 2= x
Differentiating on both sides w.r. t. 'Y/, we get
24t = dx
= J20-AyRat
. 2[J.t2dtﬁjt4dt:|
a 5
" f
. LA
Put, i =
L34 5/2

6.

a8

5 3 8§
If A=12 @ 1|, write the minor of the element
1 2 3
5 3 B
Solution:Iet, A =2 0 1
1 2 3
Minor of the element
5 3
=11 2
=10-3
=S Ans.
-3
o [ ][ 4) [ J, write the value
of x. [1]
G
Solution : ( ][ ] [ J
x
- —5+12
5-14 ~15+28
3 3]
-9 13) 9 «
Comparing both sides, we get x = 13. Ans,
Simplify :
cosﬂ_ cosf sinB s sin® —cosB (1]
| —5in@ cosd B cosB  sing
Solution :
cose_ cos9 sin@| q sin® —cosB
+8in
|—sin®  cosB cosB qin B
3 cos’ @ casOsin
~cosBsin® cos B
sin“ @ —cosBain d
cos0sin® sin’ 0
= L =F Ans,
o 1
Write the principal valye of
afl i iy 1
= |-z rana
o (3)-25im (-3} N

5
Solution : cos ™! [1] ~2gin~! [-—l !
2 2]



= cos ! {1]+Zsin"l (lJ
2 2

[+ sin (%) = —sin™! a]

Il

+2=
6

13 wl]aA

-+

WA

u[{;f w

Ans.
10. Let * be a ‘binary” operation of N givenby 2 * b

=LCM (2, b} forall g, bE N.Find 5% 7.%* 1]
SECTION-B
dy
11. If (cos x)¥ = (cos ¥, find ) [4]
Soluton : Given, {cos x)¥ = (cos §)°
Taldng log on both sides, we get
log (cos 2)¥ = log (cos )
= ylogeoar = xlogcosy
On differentiating wer. t. x, we get
; dy
5 - +1 o
Y = (—sinx)+logcosx 7F;
Y
uxmsy( Smy)dx
+logcosy
= —ytanx+logcosxd—y = ~xtanyd—y+log cosy
dx dx
= (logcosx + xtany}% = logcosy+ytanx
dy logcosy+ytanx
=% — =
dr  logcosx+axtany
Ans.
OR
dy sin’(a+y)
If gin y=xsin (@ + y), prove that =~ = —— .=
: dy sin g

_Solution : Given, siny =xsin (a +y)
et

sin(a+y)
Differentiating both sides w.r.t. y

dx _ sin (& +y)cos y —sin ¥ cos (2 + i)
dy sin(a-+y)

_ sin {a+y-y)
scinz(a+y)
[+ sin {A —B) = sin A cos B — cos A sin B]

*# Angwer is not given due to the change in present syllabus

13.

. sing
- sinz(a+ ¥
Taking reciprocal
i in?
S w’ Hence Proved.
dx sin &

How many times must a man toss a fair cein, so
that the probability of having at least one head
is more than 80%? {4]
Solution : Let us consider,

1 = Number of times a man should toss a coir
P{H) = Probability of getting atleast one head.

If x =1, sample space willbe H, T

PO = = 50%
If x = 2, sample space will be HH, HT, TH, TT
3
Theretore, P(H) = 7 =75%

If x = 3, sample space will be HHH, HHT, HTH,
HTT, ¥IT, TTH, THH, THT.

P(H) = %: 87.5% > 80%

Hence, a coin should be tossed 3 times in order to
have the probability of getting atleast one head is
maotre than 50%. Ans.

Find the vector and cartesian equations of the
line passing through the point (1, 2, —4) 2nd
x-8_y+19
T
[4]

perpendicular to the two lines
:Z—lﬂ and xﬁ15=y—29=z—_5
7 3 8

Solution : Let, the direction ratios of required line
be p, 4, # and given that, line is perpendicular to
two given lines,

Therefore, we get

—

3p-leg+7r = 0
3p+8g-5r =0
On solving, we get
' B . . P .
B0-56 —{-15-21) 24+48
.
= 2 3% 7
e P
o 2 "3 6

The required line passing through (1, 2, - 4) has
direction ratios proporticnal to 2, 3, 6.
So cartesian equation of line is
x-1_y-2 z+4
2 3 6
Equation of line passing through (1, 2, - 4) has




14.

15.

direction ratios, proportional to 2, 3, 6,
f.. in vector form, this line passes through paint
having position vector,
¥ M o M

a =i+2f—4k
This is patallel to vector

- s A M

b =2i+3j+6k
Therefore, vector form of line will be

- = —
F =a+ib

M S M Fal My Fat
= =(i+2 -4+ M2+ 3 f+6k).
Ans.

2 2 3 - -
If a,b,c arethreevectomsuchthaﬂal:ﬁ | B J:
-

=12 and | €1=13 and a+b+c=0 find the
- 3 3 3 3
Vﬂlueofa b+b.c+c.a. [4]

— - =

Solution : Given that, | # |=5,] b |=12,| ¢ |=13
- = 2

and a+b+c=0

We know that,

- =
| @+ b+cf?

2 5 2 = 3 3 2 =
—]a] +|b| +||:'| +2(a.b+b.c+c.a)

e
Sgifles 25+144+169+2(a b+b c+c.g)

e s e T B =338
= (a.b+b o+, a)—T

=~169. Ans,

Solve the following differential equation :

d)
zfay—zzyw%u. 4]

Solution : The given differential equation is :
dy

py e S, INYRETCIN
2 =0

= - -
b ==y
dy 2wy
= L — i
x| 2%t ®
Fut, ¥y =ox
Differentiate w.r. t. 'x” on both sides, we get
E‘—y- = T+ 'xE'
dx dx
From (i)
e 2xto—piat
= v+— =
X 2x2
xdo 2p =2
= v-"— = 5

20

xdo : 2z ,EZ"
- w2
y 7
= de 2
'_—ldﬂ = —de
vt 2x
Inhegrdﬁng both sides, we get
—Iizdﬂ = ldx
o 2x
% = %logjx|+C
1 1
E = Elog|x|+C
x
; = -lz-logx+C
2x = ylog x + 2yC. Ans,

16. Find the particular solution of the following

differential equation;
L 1+ 2%+ 3% + 1%y, given that y = 1 when
¥=. 2 [4]

Solution : Given, ﬂ =1+ x*+ yz + xzyz_.
y=lLx=0. dx
dy
T =1 4+a2
o = AAa+)
dy
= o | dx
142 Q47
Integrating both sides
j“iz = J'[1+x2)dx
1+y
= tan'y = x+?+C
and piven, y=1,x =0
tanl (1) =D+ C
= tan”!(1) = C
= = E
4
anly = x+§+E Ans.
17. bvaluate : [sin xsin2xsindxdr. 141
Solution : smxsiansinIS-xsix
Muliiply and divide by 2,

. % [(2sinzsin2x)sin3xdx



and tangentisy = x-11 .(ii)
= }-I{cosx—mSSx}sm xdx = "
2 = x-y-11 =0

I~ 2sin A sin B = cos(A—B)—cos(A+B}]

Slope of tangent,
” %I(sin:’uxmﬁx—ms:ixsm&r)dx % -
= lI(sianoosx—cosBxsme)dx B iRt Sk,
? 3711 =1
~ 7] 6in4x +sin2x~sin6x)dx | = 3§ =12
= =4
] 2sinAcosB=sin(A+B)+sin(A--B)] = xr==+2
1| cos4x cos2x <cosbx put,x =2, in (i),
=Z[ﬂ hr e e }+c. Ans. Y= @P-11x2+5
OR =B-22+5
3 -

N D S “putx =—2in (i), :
Eesluate: [y a7, ¥ = -11(-29+5
Solution : By methed of partial fractions — y =-8+22+5

2 _ A _BxsC 5 ¥ =

-1 22) S 1oz 2241 : The points on the curve are, {2, -9, (-2,19)
Now, put these values in (ii)
Now, 2=A+1)+Bx+C)(1- 2 -9 =2-11

Putting x = 1, we gef

5o, (2, —9) is satisfying the tangent equation.
2 =24+(B+C)0 29 g the tangent eq

But (-2, 19) does not satisfy tangent equation.

= A Hence (2, —9) is the required point on curve.
= A=1 Ans,
Putﬁ.tlgx=0,weget . OR g
2=4a4+G Using differentials, find the approximate value
= 2=1+C
—" C =1 of \||490 v
Putting x = -1, we get Solution: Lety = Jr =89 wl(i)
2 =24+2(-B+C) y+dy = Vithx = V495 (3
e 2=2+2(—‘B +1] I(ii]—{i]glves
= -B+1 =0 Ay = 295 - 49
B=1
= = 495 -
j—— j_d” BHC dx - JA95 = Ay+7 (1)
(1-x)(1+x2) 22 +1 < 195 = Ay . 1
s dy= L Ars 0.5
I 2x+ J-x+1 Ay = dy == PR x
¥ +1
e ' Y
= o dy 1
1- x 1 r2 i S
. 1+I’2 + :dx P
=_1og|x_1]+%;ogf1+x2)+m'1x+c. Ans. L T
18. Find the point on the curve y = x> — 11x + 5 at Piskvaliie fnyed (i) *
which the equation.of tangentis y =x~11. [4] N
Solution : Given gpx_‘qgisy=x3-11x+5 (D) ~49.5 ;g'ng? Ko
BbpEi tange;ftﬁ@e 19. Iy = ta:ﬂ'lst:]2 show that
R P

dx .:x’+1)2 Y axa? +1]—= [4]

21



20,

21.

Solution : Given, ¥ = (iem‘1 x)?
Differentiating w.r. t. “x’ cn both sides

dy ] 1
= = 21’31'[ X.
dx P+l
= +1}— =2tanlx
= %x2+§—i = 2tan! x
Again differentiating w.I. t. ‘" on both sides
dy o d? &y dzy 2
2 x2x+x2 = r—
dx a2 d loxt
Py Ay 2
1 2x
= (e } 27" dx 1+:vc2

dz

::»(il+xzj|2 £¥, 2x(l+ xz)_y= 2.Hence Proved,
dx? dx

Using properties of determinants, prove that

b+c g+r y+z A p x
cta r+p z+xi=2b g y. [4]
a+b p+g x+y | r z
Solution : Given,
b+c  g+4r  y+=z a p x
¢+ r+p  z+x|=2p g ¥
g+b  prg x4y £ Fr oz
b+e g+r y+2
LHS = |c+a r+p z+z
atbh  p+g  x+y
Applying Ry > R; + Ry + Ry
a+b+c  prg+r  T+y+z
=2| c+a F+p Z+X
#+b r+a x+y

Applying Rz > Ry ~Ryand Rs > Ra- Ry

Z+b+te  prgtr  xty+z
=2f -b ~4 ¥
- ¥ =7
Applying Ry - R + Ry + Ra
a p x
=2-b 4 -y
-£ = -z

a p ox
=2 ¢ y=RHS Hence Proved.
c r =z
L o T k=
Beamethaty tar (1+si.nx) 1 z’“[ z’z}

[4]

22

Solution :
-1 cosx
= tan
LHS. |: 1+sin x:|
(5 (3)
= tan™ % 2

el

v oos28= t:r;:e:::"Ei—sin2 A
cos®8 +ain? 8 =1
and sin 26 = 2sinBcos@

e G B )
L
el (3)
{3}z

Dividing Numerator & Denominator with

ol2)

= tan’

sin x + sin! y= sin™ (.wlﬁy'z + Nlmxz}y]



-

2

17 Y25 289

/8 4 3 1}
=gint i x4 w—
175 5]

Hence Proved,

=cug [36] R.H.S5.
85

Let A = R ~{3) and B = R - {1}. Consider the
=

functionf : A — B defined by f(x)= L" :

Show that f is one-one and onto and hence find

= [41
Solubion : Let x, ¥ € R such that

fx) = fy)
x-2 y-2
= e 2
x—3 y-3
a3 -2y +6 = xy-2r-3y+ 6
oo ] r=y
/. Function is one-one.
Let, ¥ = flx)
_x=2
¥ =53
= x—2 = xy-3y
Now, consider,
3__%_2
f(Sy—Z] _ y-1
y-1 M_g
y-1
Iy—2-2y+2
= 3y-2-3y+3
=Y

23

Iy-2

Sincey;:ﬂar.d e #3
SXEA

. 3y-2
. for value y e B, there exisis x = v

Such that fix) = y
=f:A—Bisonto.
Now, fix) =y =>x=f" )

x-2

Hence Proved.

weli)

x3 7
= x—2 = xy-3y
Jy-2
= - LE y——lﬂ
From. (i),
1 3y-2
7 = FET
Thus, f: A—> Bis defined as forall x = A
f'l{x) _ Ix-2 s
x-1
SECTION-C

. Find the ¢quation of the plane determined by

the points A (3,-1,2), B (5,2, 4}and C(-1,-1,6)

and hence find the distance between the plane

and the point P (6, 5, 9), [6]

Solution : Any plane passas through A is,
ax - +by+ +cz-2) =0

Plane (i) passes through Band C
wd=3)+b2+1)+c(d-2)= 0

=5 22+3r+2c =0

al-1-3)+b(-1+1)+c(6-2) =0

= ~a+4r =0

On solving equations, we get

()

2 2
Let, == =k (say)
3
a=3k b=-4k c=3k
Putting the value of 2, b and ¢ in equation (i), we
get
Bifx—3)—Ak(y+1)+3k(z-2) =
=30 -3)-4{y+1)+3{z-2) =0
= 3r-dy+3z =19
Thus the required equation of the plane is
Jx -4y +3z=19
The distance of point (6, 5, 9) from the equation
of plane 3x - 4y +3z - 19 =013,

|3x6—-4x5+3x9-19] |18-20+27-19|
32 +(—4)2 + 3 T 941649
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V34

Ans.

24. Of the students in a college, it is known that

60% reside in hostel and 40% are day scholars
(not residing in hostel). Previous year results
report that 30% of all students who reside in
hostel attain‘A’grade and 20% of dayschol-
ars attain ‘A’ grade in their annual exami-
nation. At the end of the year, one student

is chosen at random from the college and he has |

an ‘A’ grade, what is the probability that the
student is a hostler ? [6]

Solution : Let the events be defined as
E; = Sindents reside in hostel
Ez = Selected student is a day acholar
A = Getfing “A” grade
and P(E;) = 0.60
P(Ea) = 040
P(A/E)) = 030
P(A/E2) = 020
We know that by Bayes” theorem,
P{E;).P(A/E;)
PC,/A) =
(T f ) P(Ey).P(A/Eq +P(E;) P(A/E,)
0.60 x0.30
0.60%0.30+0,40x0.20
.18 g
= = =(.60
0.26 13 s

A manufacturer produces nuts and bolis.It takes
1 hour of work on machine A and 3 hours on
machine B o produce a package of nuts. It takes
3 hours on machine A and 1 hour on machine B
fo produce a package of bolts, He earns a profit of
¥ 17.50 per package on nuts and ¥ 7 per package

dz+y €12
x20,y 20
Firstwe draw the lines AB and CDwhose equations
are

x+3y=12 ) Bxey=12 0 L)
A B C D
x| Q)12 x|l 0 {4
4 ;0 y| 1210
i 11 -;'1.(: T E
ﬂ- :
i T - f-! l 1 H
R i
T HY R
Effjli'izjkf* D12 ]
ZE_,;IL__ T l E i EH
- jl\l'g_,'_ '-T i i T '
e i
TN i =
T : {
H --F i H
e
Sai=tr (01 ) =
1=' : } :TI - h +H
i i ipa
] - Hpc
Enens | 172 .
LT | I {440) _ 1 T B 1 2l ___‘i_
o iR A . : i s =her
SO e B S el o on s L
e I i1 otk 1 £ B B R = L

The feasible region OAEDO is shaded in the
figure.

The lines are infersecting the point E(3, 3).

. The vertices of the feasible region are O(0, 0},
A (D, 4), E (3, 3) and D(4, 0).

of belts. How many packages of each should be yoints £~ 1olxndy
produced each day so as to maximize his profits if AtOE,0) | 2=17.500)+7{0) =0
he operate his machines for at the most 12 hours At AD, 4) Z =17.50{0)+7(4)=28
a day? Form the 2bove as a linear programming AtE(, 3) Z =17.50(3)+ 7(3} = 7350
problem and solve it graphically. @ [ AtDE, o) Z = 17.50(4) + 7(0) = 70
Solution : .. The maximum value of Z is 73.50 at the point
Machine [-Nuts (x) | Bolts () | Maximum hrs. E(3, 3).
Machine A L 3 1 Hence the 3 packages of nuis and 3 packages
Machine B 3 T 13 of bolt should be produced each day to get the
Cost G T) 1750 7 ' maxitnum profit of T 73.50. Ans.
/4
tet  Facopesof Nus=g 26. Prove that: | (Vlamz+eotx)dy=v2.2- [g]
P;:Ekagsi of Bolt = y D 2
If 7 denotes the total cost. . .
To s thie ok e FavE S trmize 7. Solution : Taking L.H.S.
Maximize Z = 17.50 x + 7y n/d
Subjert to the constraints = j (vtan x + ot ¥)dx
x+3y <12 0

24



fr,l‘-i.’
u CDSI sinx J

iy
SN X+COSX
iy .7}&
0 LW BN X CO5 X

i ElI‘lI+COSI ]dx
0 \v28inxcosx

"v"__l- sinx+cosx i
\(1 ~(sinx—cosx)*

Let, f=5inx —cos x = df = (sin x + cos x) dx

Atx=0,t=s5in0-cos0=-1

x i el
Atx=1 t=5m4 cos4~—0
'_‘\FJ- dt

1-#2

=~.f§'_.|5in'1t| :
= 2{sin" (0} —sin(-1)]
=+23in"1(1).
_J'-_R.Hs Hence Proved.

OR

3
Evaluate : _[{sz +5x)dx as a limit of a sunn.
1

3
Sclution : Given, [(2x? +5z)dx

We know that
b
£ flayda = lim Bl fa) + fla+H)
+f{a+2h)+ ..+ Fle+(n-1)kl],
where i = i
I—IerE.f(x)="211+5x ;
B0 3
n #

b=
3

I(sz +5x)dx

1

= m B f(1)+ [+ )+ FOUA28) 4.4 F1+(n-14]]

- Hu HLIZD2 + 5001+ 1200+ + 51+ )} + [2(1+ 287

25

+5(1+ 21 + o+ (2(1 4+ (1= D) +5(1+{n ~ 1)in)]]
= lim M2+ 1+ R +(1+200% 4+ L+ (n—THP)

+501+(1+ &)+ (14 2k} +...+ {1+ (n—T)h)]

=:llinaft[l{n+2h(l+2+3+...+(n—1))+h2(12+22
—y

...... + (=12 45+ B0 +2 4+ e+ (=TI

=lim h[i{n i it B n(n—l](Zn—l]}
h—0 2 ’ é

+{5n+ 5k @H

. ;ma hHZﬂ +2ha(n—1)+ k> M?f"_n}

3
(pin—1))
{5n+5h 5 }]

Put b=

N

=M

e il 3

%. r:(nz— 1)}:|

-4{*.4—1)(21»1—1)?r
3n :

+ {514 +5(n —1)} :l

2
s o i '3“+1)}+('mu—5}}
3n

+{5n+ A

= limn —
n—ac M

Hin +4{(n—-D+

[ 2 1
e {13:1 123 +811 12n+4}+(mﬂ_5)]
n 3n

1

3 2
2 (26?1 ;i4ﬂ+4J+(10ﬂ_5)

2[ 26n% —34n+ 4.+ 308 151 |

= lim =
n—l;x:oﬂ_ 3n ]
. 2] 56n? —39n+4

= ]ll'l'l —
n—mﬂL 3n



27.

= lim = -
H—i "

= lim E[56—E+i2]
Rt [

2{55;12—39“4}

2
= 2(56)

12
o B
Using the method of integration, find the area of

Ans.

the region bounded by the lines 3x -2y +1=10,
2x+3y-21=0and x-5y +9=0. [6]
Solution : Given equations are,
Sx-2y+1 =10
2x+3y-21=20
x=Sy+9 =0
Taking, 3x~2Zy+1=0
ar+1 s
= ¥ = 5 L { 1]

Cx 1 3 0
v 2 5 0.5

Zx+3y-21 =0
» _ 21-2% &
5
3 6 4]
5 3 7
x-sy+9 =0
= G i, i)
5
x 1 G —4
3 1
: :
_hi t i
HINE Ealll iz
o Gi-'
' B =
: e i

="
il

7

TR
BT

]
1
il

e,

H-mf
o ) a1

PO
T
1
L
2
T

T
T
i T frymar
i EHtS e SR

|

The required area of shaded beunded region
ABCA

= Area under line AB + Area under line BC — Area

26

3 1 o
[E(?~1}+3~1]+§[21(6-3)—(6 ~37

i [ . :
_E[E(ﬁ =1 ]+9(6—1):|

3 17+ Lp13)-e_9y -2
_2[[1z+3 1+ 3123)- 3691 5[2(35)+9(5)]

i 1 1735490
= —(14)+ (B3 -27)—="
2( )+3{63 h] 5 }

36 1[125]
IR s I
3 B\ 2

25 13 .
19 3 P 5q. units.
Show that the height of a closed right cireular
cylinder of given surface and maximum volume,
is equal to the diameter of its base. [e]
Solution : Let the surface area of cylinder is ‘S’
and volume iz V.

Ans.

5 = 2nth + 2nrt
5_27r’ :
= : k= o (i)
and V = otk
= Vi nﬁ[s—zﬂer
2mr
2
N v - r[s—zm }
2
Sr—2mr°
Differentiating both sides w.z. t. r, we get
v S—6mr’
dr 2
For maximum or minimum,
&
dr
S—6mrt
T
= 5= 67:?2

Substitute the value of $ in equation (i),



: : : s )
o 2 X = A3

a0 . 7 1 -3[7
2 yl==[-19 -1 11|-5
e it a1 a4 7)o
= = - T - —
i s 1‘ 49-5-36]
Again. differentiating, = 3| 133+5+132
2
"‘;:‘T = -G <ll L 77 +5+84
?’ -
.+ Volume is maximum when k =27, 1 8
Hence Proved. =3
29. Using matrices, solve the following system of 12
linear equations: £ 5
x-y+2z =7 7
3% +4y—5z = ~5 2l 3
zx_.y+3z - 12 [6] &
~ Required val =2 y=1z=3
Solution : Given equakions are NRNES R T i,
x—y+22 =7 OR
Sx +4y -5z = -5 Using elementary operations, find the inverse
2x-y+3z =12 of the following matrix :
1 =1 2|fx] [ 7 -112
4 Slly|=|-b . 1 2 3
2 -1 31z 12 : 311
AX =B L) -1 1 2
_ a-l
= A= R Solution:Teta=| 1 2 3
1 -1 2 31 1
A=13 4 -5
| 3 We know that,
|A] =1(12~5) + 1(8+10) + 2{~3-B) e la
=7+19-22 -1 1 2 1 0 0
=40 1 2 3al=[0 1 0|A
~. A exists. 3 1 1 [0 0 1
Cofactors of matrix A are
Applying Ry — 2R + Ra, we get
Ap=7 Ap=-19  Ap=-11 L N B
Ap=1 Ap=-1 Azy=-1 1 3 3] 201
Ag =3 Az =11 Asz=7 1 2 3| =|010}a
g e T 3 1 1] (001
adja=|1 -1 -1 Applying Rz — Rz - Ry, we get
g AR 7 1 3 5] [2 0 1
. [ 7 1 -3 g -1 =2|=[-2 1 —1}A
= adi A'= [<19 -1 11| 3 1 1] | 0 0 1
E L Applying Ry > Ry + 3R, and Ra —» Ra - 3Ry, we
1 . get :
Al = —adiA -
|Al 1 0o - 4 3 -2
T7 1 -3 0 -1 -=2|=|2 1 -1]4
o il = Fi 0o & -4 -6 0 -2

27



Applying Ry - — Ry, we gat

Applying Rz = R;— Rzand Rz —» ¥ Ry, we get

1 0 -1l -1 3 2 ] _
0 1 2|=|2 4 1ila 100 t-1 1
0 -8 -14] |6 0 -2 : Uzﬁ:;_g‘q"
Applying Rz — Rz + BRy, we get o: 0 1 - -
1 0 -4 3 =2 1 -1 1]
0 1 2{=[2 -1 1l]a I1=|-8 7 54
0 0 2 10 8 6 L5 = A
Applying R1—}R1+%Ra [ 1. = 1]
Al=|8 7 -5} Ans,
1 0 0 1 -1 5 4 3
0 1 2|=]2 -1 1|A 2 =
a o 2 0 &8
*9
Mathematics 2012 (Delhi) SET 11
Time allowed ;: 3 hours Maximum marks : 100
Note : Bxcept for the following questions, all the SECTION — B
remaining questions have been asked in| g, Using properties of determinants, prove the
previous set. following :
SECTION — A 1 1 1j
9. Find the sum of the following vectors : 8 & @ =R=ib-ac-a)@ebic. M
= A A A A A A L
a=t-21b=2i-3f,¢=2i+3k. [11
Solution ; The given vectors are SOI;mm; : L.I;I.S.
-+ n A 3 . A —r M A
a=1-2§,b=2i-3j,c=2i+3k =la & ¢
— ; - AA 2A 3;\ ", E 33 bs l?3
= (i-2)+2i=-37)+(2i+
arbre =l ﬂ”:i i +21330) Applying C1 — C1 ~Cy and Cy —> Cy - Cs, we get
=5f—5j+3k. Ans, ’ 0 ] 1
5 3 8 =| a-b b—c¢ c
10. If A=2 0 1|, writethe cofactor of the element 2’y B D
1 2 3
a33- [11 ) 4] 1
5 3 B = a-k b—¢ C
Solution : Given, A=2 0 l|andggyp =2 (u~b)(a2+¢;b+b2) -c)(p? +bc+c?)
: 1 2 3
Minor of 42 Tak:ing.(a - b)and (¢ —¢) common from g and Co
5 8 respectively, we get
=2 1=5_16=—1l B o 1
=(a—bilb—c) 1 1 c
.. Cofactor of a3 = (- 1) (— 11) =11. Ans, (ﬂzl_,_ub_;bz) @ +bc+ed) &

28




21.

Expanding along Ry, we get,
(g - 0).(6—c) [(#% + bc + c) = (@ + ab + B)]
= (@ =) ~ ) [(* - &) + (be—ab)}
={a-b.B-c)[{c-a){c+a)+b(c—a)]
=(a=-B)F-cJe—-aic+a+h)
=@-Mb-cyc-a){a+b+c)=RHS.

Hence Proved.
If y = 3 cos {log ¥) + 4 sin (log x), show that

d"‘y dy

_+xdx

Solution : Given, ¥ = 3 cos (log x) + 4 gin (log x)
1)

+y=0 (4]

Differentiating w.r. t. 1, we get

gy ; d
i —3amﬂogx}.&x-[logx}+4cos{logx). :
%ﬂos x)
; 1 1
= — 3sin{log x).—+ 4 cos{log :r].;
x
= xd—y =—3sin{logx) +4 {log x
b I cos (log x)
Again differentiating w.r. t. x, we get
2
x.jx—g+1g—=—3m5ﬂogx].%—4sh\(logx).%
dy A _ Asi
2y x2 E E—~[3c06(lug x)+4sinflog x]]
=l [using (1)]
d’y _d
2B |
=X F+xEx—+y 0, Hence Proved.

Find the equation of the line passing through the
point (-1, 3, - 2) and perpendicular ta the lines
x Yy _=x l:l;.:+2=3i|r—‘.l=z+1 4]
1 2 3 -3 2 ]
Solution : Let g, b, ¢ be the direction ratios of the
line which is perpendicular to the lines

i x+2 _y-1_

z+1

Y=Z=Zand =¥ _Z' then
1 2 3 -3 2 5
a+2b+3r=10 L)
and ~3z+2b+5c=10 {1}
Solving equation (i} and (i), we get
i) e B e B
10-6 —9-5 2+6
L.
= 4= 214 8

29

- LW -
2 7 4

.. Equation of the required line passing through

-~1,3,-2) having d.rs. 2,— 7, 4is

gl . Yoo el
2 -7 4
Find the particular selution of the following
differential equation;

Ans,

{x+1]%=2£‘3" —1; y=0Dwhenx=0, [4]

Solution : The given differential equation is

(x+1)z—i =2¥-1 i)
Separate the given differential equation, we get
_dy A
207¥ _1q x+1
¥
52 2-¢¥ Y = xdfl
On integrating, we get
jziiy g = %‘FC
= =~log2-&) =log(x+1)+C )
Putting i = 0, when x = 0 in (ji), we get
—log(2-1) =log{0+1)+C
= 0 =0+C=C=0
.. Equation (i} becomes
—log(2-¢) =log(x+1)
= log{x+1)+log(2-e} = 0
= log{x+1)(2-&) =10
G+ 2-e) = =1, Ans,

SECTION —C

A pirl throws a die, If she gets a 5 or 6, she tosses
a coin three times and notes the number of
heads. Lf she gets 1, 2, 3 or 4, she tosses acoin two
times and notes the number of heads obtained,
If she obtained exactly fwo heads, what is the
probability that she threw 1, 2, 2 or 4 with the
die ? [6]
Solution : Let A; be even that the girl gets Sor 6
and hence tosses a coin 3-times.



. Agbe the even that girl gets 1, 2, 3 or 4 and hence
tosses a coin 2-times.
and A be even that the girl gets exactly two heads.

Now P(A1) = P(Gor6)= P(5}+P(6)-l+%=%
P{Az) = P{1,2,30r4) :
= P(1) + P{2) + P(3) + P(4)
Lood Bl SE 2
= 4 —tob===
b 6 6 & 3

and P(A/A;)= 3/8

Here 7 = 3; sample space = {HHH, HTH, HHT,
THH, HTT, THT, TTH, TT'1}

and P(A/A;) =

Heren=2;

Sample space = {HH, HT, TH, TT}

- 'By Bayes’ theorem

FiAa}P(A/Ag)

P(Ag/A) = P(A1)P{A/ A }+P(A2)P(A/Ag)

. Usingthemethod ofintegration, find the areaof the
region bounded by the following lines 3x—/-3=0,

2+ y-12=0,x-2y-1=0, [6]
Solution : The given lines are
3T-y~-3 =0=>y=31-3 (i)
Zx+y-12 =0 y=12-2x S fiY
x-2y-1 _o:-y—'n’fz—l i)
Table for the line (i),
x 1 3
¥ 0 6
Table for the line (i),
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i 3 5
) 5] 2
Table for the Iine (ift),
1 5
2

Now we draw these lines (3}, (ii) and (iii).

T TH- LT
HE- : H “_ii” I“Lill
S 'E:f:"'ﬂ])-l:lﬁ:=l
o T T
. G I
7 i e
il L1
S 3t
T b=
-k i N
I X
KL =
BB i O -
3 é' :
T £ a1
g % =
5] .,.-h‘@é';_'-?.}
10 LT T
! " EB .P{E .‘___
! : = iy | |
g s e AT T
dim AN
Nr-—-Hﬁf_J Hij
; 1 1
i rHEE
I T 1

These lines intersect at A(3, 6), B(1, 0) and C(5, 2)
-, Area of AABC = Areq under the line AB

+ Area under the line AC

— Area under the line BC

3 5 ]
= [Tline ()]dx + [[tine (ii)]dx - [ [line (iif)]dx
1 3 1

]

3 5 Sy q
{(3::-3)@“1(12—2:)4:—{[7]@

1

2
7 3
_{?_9-[Ema]}+{6n~25_(36-9]}

2+t
m

L 5
=[§x2-3x] +[12x—xz]g~l[£—x]
202 7L

+35 2?——[

mm

—4 =10 5q. units. Ans,



Mathematics 2012 (Delhi)

SET ITI

Time allowed : 3 hours

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

SECTION — A
Find the sum of the following vectors

-po A

= :-ak, b= Zj-k,c 2f—3]+2k

2
[11
Solution : The given vectors are
A A A= A A A
a=z-3k b= =2f- k ¢ =2i-3 j+2k
- = - A A A A A A A
s G+be e =(i-3k)+(2f-k)+(2i-37+2Kk)
A A A
= 3i- -2k,
1 2 3

10. Ka=|2 0 1], writethe minoroftheelement 2.
5 3 8 (11

Ans.

—

Solution : Given, A=

W LB O N
j¢]

Minor of a2 =

g o= N

o)

=8-15=~7.

SECTION-B

19. Ijsing properties of determinants, prove the
following :

1+4a 1 1
1 1+b 1 |=ab+bc+ca+abe. 41
1 1 1+¢

l+a 1
Selution:L.HS.=| 1. 1+b 1

1 1 1+¢

Aprlying C; — C1 - Cz and Cp —» o~ C3, we get

a 0 1
=0 b 1
- = l+¢

Applying C; > Cy -2.Cy, we get

31

21.

Maximum marks : 100

0 0 1
=| -4 b 1
—c—a-ac — l1+c
Expanding along R1, we get
ac —b(-c—a—ac)
=ac + be + ba + bac

=ab + bc + ¢cg +abe =R.H.S. Hence Proved.

)
;fy= sin~! x, show that (1—12)%“3'%= 0
(4l
Solution : Given, y = sin . ,
Differentiating w.r. to x, we get
dy _ 1 _

dx 1-x2

> JI-2.% =1
dx
Again differentiating w.r. . x, we get

-2,

£_y+_1_ L
2 J1-22

i S .

Ji-2 &

Multiplying by Jl—x on both sides, we get

L
dx ={

Hence Proved.

2% -0

=

(1= rz) "

Find the particular solution of the following
differential equation :

xy%=(x+2}(y+2): y=-1whenyx=1. 14]
Solution : The given differential equation is
xyj—i— ={(x+2)(¥+2) (i)

Separate the given differential equation, we get
x+2

Y gy - 2*<
y+2dy . dx

On integrating, we get



r+2

MNooA o AooA -
y+2 dy = _f—-dx C =(2i~ j+3k) -3t Qi+ j-2k)
Lo L
:j[k }dy _[[1+ de+c —(2i—j+3K)+A2 1+ j-2K)
where L =-3¢, Ans.
= y.—zlog(y+2)=x+2105x+c w11} )
SECTION-C
Putting yy =—1, when x = 1 in equation (ii), we get
26. Bag I contains 3 red and 4 black balls and Bag

-1-2logl=1+2logl+C"
~1-0=1+0+C=>C=-2

.. From equation (ii),
¥-2logly+2) =x+2logx-2
= Yy-x+2 = 2[log x +log (y +2)}

= ¥-x+2 =2logix(y +2))

Thisis the required particular solution of the given
differential equation. Ams,

22. Find the equation of a line passing through the
point P(2, -1, 3) and perpendicular to the lines
—3 A A M MM
r ={{tj-R)+M2{-2j+ k) and
— Ea T A a3 E A
F=(2i-j-3K) +u(i+2j+2k). [4]
Solution : The given lines are
—* A A A ) An
Fo=(i+ j—k)+M2i-2 j+k)
—* AoA - A ) A
¥ ={21—j-3k)+p(i+2 j+2k)
The required line is L to both these lines which
are parallel to the vectors
3

.r:\ A “ -3 ] u 2
by=2i-2j+k and by =i+2 j+ 2k, respectively

= The required line is parallel to the vector

-+ - 3
b=bxby
2 Ea u
i § &k
=<+ 2 = 7 AL
Now, b =bxby=2 -2 1=-6i-3j+6k
1 2 32

Now, to find the line passing through (2, - 1, 3)
which is parallel to vector 5.

—¥ MM s N A A
r=(2i-j+3k)+H{6i-3 j+6k)

32

IT contains 4 red and 5 black balls. Two balls
are transferred at random from Bag I to Bag 1L
and then a ball is drawn from Bag IL The ball
80 drawm is found to be red in colour. Find the
probability that the transfened balls were both
black. [6]

Solution : Let,
E1 = Both transferred balls from bag I to
bag I are red.
Ez = Both transferred balls from bagIto
bag I are black.
Ey = Outof transferred balls one is black
and other is red.
A = Drawing a red ball from bag II
C, 31 2Ix5l 1
By = 7c2 Ax 717
ic 4 2Ux5l 2
RiEE ?cz %1 71 7
A 3 §I
PA/E) = 2, HA/E)=—, PA/Ey)=—
11 11 11
Required probability
PEs/A) =

P(E;).P(A / ;)

P(E{).P(A / Ep)+P(Es)P(A /Ep}+P(Eq ). P(A / E5)
2 4

—_

7 11
1.6 .2 ¢ 4.3
77117 117 11

Sl Hle
N RN
=



29. Using the method of integration, find the area e 5 1 1
of the region bounded by the following lines v 0 5"‘
5x-2y-10=0,x+y—9=0,2v-5y—4=0. [6] :

Solution ; The given Jines are Table for the line (i),
- . 5x—10 . x | 7| 4
Bx-2y-10 = 0> y= 5 vl . 5 5
r4+y-9 =0=y=9-x i)
. e
P r-4 i) Table for the line (iii),
Table for the line (i:l, ! x 2 7
¥ 0 2 |

Now we draw these Hnes (1), (i) and (jif),

___|_! B | | T J I ! I | : :
= HiNIE H—
H i Rins N S irmmim I
R 1 > _ﬂ I' 3 I T
Bl e 2l
AL ': g i i ; il
S e 0 Mo I e
RO s Do T e =L
R 2T I 2
g : ! ] | "Ei ] H t | ! i 1 : ;
These lines intersect at A(2,0), B(4, 5) and C{7, 2). 1 52 CT 2T gE, e
= | —=10x| +|9x—— —:[:c -4:‘:]
-, Area of A ABC = Area AMB + Area BMNC - B gL . B 2
Area ANC
=%[zm—=mﬁ(m~zon

4 7 7
= [ftine (il + [[line (i)jdx - ffline (iif)]dx
2 4 2

45x-10 2x—4

:J dx
2 2

7 7
dx+J(9—x}dx—f
4 2
=5+35—£'§—5=215q.u1ﬁ’cs. Ans,
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