SET1I

Mathematics 2013 (Outside Delhi)

Time allowed : 3 hours
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SECTION — A

Wiitethe principalvalueoftar® (3) —cot ™" (—/3)
[1]

Solutien : Given,

tan ! (v3}-cor? (—/3)
= tan~1+f3 - (-.n:— cot ™! v’g]

[ = cot! (—x)=n-coflx]
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tan~! 3 +cot™ 3 -

—T=— AIIB.
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Write the value of tan™ [2 sin (2 o5 ‘J_H 1]

Solution : tan™~ {zgm {2::05'1 ";ﬂ
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For what value of x, is the matrix

o 1 -2
A={-1 0 3 |askew symmetric matrix ?[1]

x =3 0]
Solution : We see that,

g =% :

Giyen that the matrix ‘A’ is skew symmetric

% = =g

=
2 x=__{_
o

. 1
4, Ifmamxh—[_l ;

the value of K.

Solution: Given, A=

A’=

Maximum marks : 100

d31 = —d13

=2,

Ans,

and A2 = KA, then wrife
[1]
1

=1r
-1 1

1 1)1 -1
= i i
[1 1+{=1}x({-1) 1x{=1}+({-1) xl]
{—1 JR1+1%{-1) (-)x (-1}+1x1y
1+1 -1-1
[ 1-1 1+1 ]
2
-5 7]
= Adz 2[ ! ] 2A
1 1
Also,
Al= KA
K2 Ans,
5. Write the differential equation representing the
family of curves y = x, where # is an arbitrary
constant, [1]
Solution : We have,
Yy =mx
On differentiating, we get
d
Ey =m (i)
and m % (i) (Given)

From (i) and (i}, we get

& _ ¥
dx X

The differential equation. represenhng the family

of curves y = mx is

xdy ~ydx =0.

If Ay is the cofactor
|2 3

determinant |6 ﬂ
1 5
of d32. Aagz,

Ans,
of the element a; of the
5
4| then write the value
=7
{1l



10.

2 3 5
Solution:[ctA=6 0 4
i 5 -7

= 2 5— 8 =22
Aw=- < (6-30)=
dayp =5

Thus, 3.4z =5x22=110. Ans.
P and  are two points with position vectors

3a2-2F and a+5 respectively. Write the
position vector of a point R which divides the
line segment PQ in the ratio 2: 1 externally. [1]

Solution : Position vector of point
- Az+b)-137-25)
2-1-
2b-3a+25
ib. Ans.

=2

Find | ¥ | if for a unit vector 2, (x—-a){z +7) =15,

[1]

Solution : We have,
(-2 x+2)=15
=% |2~ |7 |=15
2 1% [2=15+|7 2 (]2 }=1)
= |2 ] = 15 +12

—

| %] =4 Ans.

Find the length of the perpendicular drawn from
the origin {0 the plane 2x -3y + 6z + 21 = 0. [1]

Solution : Length of perpendicular

_ PO-30+s@i 21
V22 +(-3)% + 62 \ V49

21

¥

=3, Ans,
The money to be spent for the welfare of the
employees of a firm is preportional to the rate of
change of its total revenue (marginal revenue).
If the total revenue {in rupee) received from
the sale of x units of a product is given by
Rix) = 322 + B6x + 5, find the marginai revenue,
when x = 5 and write which value does the
question indicates. . [1]

Solution : Total revenue, R(x) = 3x° + 36x + 5
Marginal revenue,

dR{x)

=6x + 36
dx
Atx=5,
Rix) _ -
— = 6(5)+36=66

Thus, marginal revenue = 66,

Money for welfare of employees is a nice step,
there should be a growth in raising funds for the
welfare of the employees. Ans,

SECTION —B

. Consider f: R* — [4, o) given by fix) =x* + 4.

Show that fis invertible with the inverse /= of
fgivenbyf 7 () = fy—a where R* is the set of
‘all non-negative real numbers. [4]

Solution : Given, f{x) = x*+ 4

Let fix) = flxz)

= Zea = xlsa
= X1= 22
Thus, fix) is one-one.

Since, x* +4 Is a real number. Thus, for every y in
the co-domain of f, there exists a number x in R*
such that

fix)=y=x"+4
Thus, we can say that f{x) is onto.
Now, f(x) is one-one and onto. Hence, fix) is
inyertible.

Let ﬁx]=y=>ai+4=y
= 12=y-4
lf.e. x = Jy-4
Also, x =fy)
) = Jy—4. Hence Froved,
: tan| Lot 13 ) 427
.ShDWth.ﬂt-fﬂl‘l(zsm 4]¢ 3 (4]

Solution : Let tan (%sin“l

TR
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= len2 = anly
4
sm"l.\E = 2tan~ x
4
PR g , 2
= sin I_E = sim! =2
4 —



2% _ 3
1+x2 1
= 8x = 3+3:°
= 3l-8x+3 = 0

On comparing with
' ax* + by +c = 0, we get
g =3b=-8,¢c=3

Rted— 36
X = ——
]
po x_—&i'dbz_-_—4ﬁ
) 2a
47
= Eimr aer—
3
But sin 20= E
4
i
= 028 —
_ 2
= fl<B< 2
- 4
Accordingly, i
0 {tﬂﬂe{fﬂnz
D<tanfi<l
or D=x=<1
4+
Thus x= 3\’? is rejected
= tan[lsm”lg)z ﬂ =RHS.
2 4 3
Hence Proved,
OR
Solve the following equation :

z 13
cos(tan 1) = Elﬂ(mf ! E]
Soluton : Given,

cos{tan™ x) = sin[cot"%)

Spnleepntal
3 2
x+—
paer tan"l 3 .':E
1—4—x 2
3 J
(35+4)
-1 3 _r
= BT |t 2
3
3xr+4 (:m)
=k = tan| —
3-4x 2
- 3x+4 =
3 4x
. —dx =0
3x+4
= 3-4x =0
3
=i Ans.
*= 2

. Using properties of determinants prove the

following
x  r+y x+2y

x+y| =9y x+ Y. [4]
x+y x+2y x

x+2y x

Solution : L.ELS,

x x+y x+2y
=[x+2y x X+y
x+y x¥2y x
Applying R1 — R1 + Rz + B3, we get
3x+3y S3x+3y 3x+3y

= |x+2y x x+y
x+y  x+2y T

Taking (3x + 3y} common from Ry, we get

1 1 1
x+2y x Xty
r+y x+2y X

= {3x+3y)

- Applying Ca > Ca—-Cy and Cs — G —Cy,

1 0 a
= 3x+y)|ct+2y -2y -¥
’ xty ¥y Y
Taking—yandycommon fram C; and Corespectively,
1 0 0
= 32 +x+2y 2 1
x+y 1 1




Expanding along Ry, we get
=3 y{x +y) [1.(-2-1))

o2 o]
1+x

=9 x +y) =RHS. ) o
Hence Proved Cn dlffcnenh&lhng, we 2get
=3 1+ log 2 & = —= *x[{6) log 6]
14, If ¥ = ¢, prove that di (lnTgym {41 e 1HE)
£ X X A
Solution : Given, d__y = 26 )1036= 2.2°.5" log6
= dx  1+(36F 1+(36)*
Taking log on both sides, dy [2”1.3* }Og 4 S
xlogy =(y-7)loge thx 1+(36)*
= xlogy =y-x (vloge=1} 1¢ Pind the value of k, for which
= y=xlogy+x wedi}
Cn differentiating, we get ; 1+loe -1~ 1f 1<x<D
dy 1 dy flx) =
ok J:.I;_-dx+logy+1 2»:1—11 ifb<x<1
d x d
= E‘V = ;E% +logy+1 continuous at x = 0, 4l
Solution: At x = 0,
= luid—y=1+l . lim £{0—k
v Jax Og ¥ LHL, = x]JmL flx) = lim FlO-F)
= [_yﬂ:r]'d_y =1+logy _ hm[']_kh_']."kh)
¥ Jax Fst —h
- dy _ y(l+iogy) (Vi~kh+i+iR)
>
ax il (V1=T1 +/1+KR)
Put the value of y from equation {i),
dy (xlogy+x] (1+logy) - lim (1-Ka—1-kh)
& rlgyrn h—0—h (V1-Kh +/1+ 4R
2k 2k
dy  (xlogy+x){1+logy) = m=?—k
dr xlogy :
' RHL= Jj = lim 0+h
i —logy T _ 2h+1 _0+1_
_ Hence Proved. h—0 =1 0-1
15, Differentiate the following with respect to x : Since, flx) is continuous,
sy LHL = RHL
sin[ 23 [ g . :
Solution : 1+(36)° - T
; OR
41 ax
Let, y = sin"! 5—3 If x =4 cos 6 and y = @ 5in® 0, then find the value
1+(36)* P -
: of “¥arg =T
: ap] DT dx” 6
=sn" | ——"
1+{6xa)* Solution :
Given, X =gcos’h

gt | 269
.y [1+{6")2J

y = 2tan (6

jx_e = 37 cos?® 0(- sin 6)



dx
= S =_3cos”Bsind
i cops” B gin (D)
and i - g 5in° O
= 8% s sin?Beos
48
dy  dy /49 _ 3asin®Bcos8
dx ~ dx/d8 _3zcos?0sind
=5 % =—tan®
a2y 6
and L7 o —sectB—
2. dx
a2 sec? B L
= EY - —="—  [uing ()]
di?  Bacos” Bsind
2
- &y 1
d 3gcos*Bsin @
[dzy] I S
iE . I 4
dr* am:%r SHS]IIEGDE s
Ly
i 4
8
3al= |- —
202
Py 32
Ll b AJ'IS.
= it  27a
17, Hvaluate: [OS2X 083G 4 4]
COGX—COSCL i
s cos2x—oos2d
Soluonn: ————
COS X —COB (X
[Zr+2u] [2::-2-1)
-2 5in, sy — —
_ 2 2

el
(e (5)
[y oon(5 (52
TRl

_ (x-ku) (x—a)
=4cos cos| —— |
2 2

[ cos (A+B) +cos {A-B}=2cos Acas B]

=2cosx+2co50

MNow,
jwz i(2cosx+2cosaldx
CO8X —CO8
=2gnx+2xcosa+C.  Ans

OR
Evaluate : | i dx
;xz +2x+3
x+2
Solution ;: [ ——=dx
V2 +2x+3

Let, x+2= A%(xz +2x+3)+B
= ¥+2=A2x+2)+B
= x+2=2Ax+2A+B

On equating the coefficient of x and constant term
on both sides, we get

1=2A
_1
= =72
and 2=2A+B
':. 2= Zx% +B=>B=2-1=1
j x+2 dy
u'_x2+2x+3
—{2r+2) 1
gl
\‘x +2x+3
1 j—{2x+2) +1
4x2+2x+3
1
+ [——x
«.‘x2+2x+3
=h+Iz ()
Now,
1 2x+2
I = =f dr
2" i+ 2x+3
let P+2x+3=¢
=> (x+2dr=dt
Tl ~1/2 1 §1/ 2
=—[—=gt s df =— +C
L Iﬁd I EYT T
1
= 5(2J5+C1

Il

Vit +2x+3+C i)



18. Evaluate [

and
1

\I’Sri+2x+3
1

i —
x +2x+1+2

| (I S
Y+ 12+
(:c+1)+1.fx1+z~c+e',r+c2
i)

Put the value of I; and Ir in equation (i), we get

J-J?xT':“ = V¥ +2x+3
(x+1) 422 +2x+3}+c

(where C =5 + Cy) Ans.

dx

dx

= log

+ log

x(x 5+3}' 4l
4
o

Solution : | 5( 5 3
x

x(x +3]
Put, (X +3) =t
= Brddy = di

= xﬁ ﬂ'x:é

dx 1. at
2(x% +3) ='5'Ir(r—3)
Let # i+l
Ht-3y ¢t -3
1 =A(-3)+Bt
= 1=At-3A+D¢
= 1={A+B)¢-3A
On comparing, the co-efficient, we get
1=-3A
= A=-1/3
A+B=0
= B=1/3

Mow,

1
5jt(t 3) I(sr 3t - 3}}ﬂ

5 1
_ i _
o ogi+ 15105(t 3+

e

[~ logla/b) =loga-logh]
(x +3})

i

[0 (x5+3 3)}rC

B
log +C, Ans,

Gl

o

" +3

T o1
v | ———dx.
19, Evaluate: ﬁ[ 1. 5% 14]

Solution : Let] =
é +.=:‘"I”r
We know that,

{flx)+ fl2a-x)}dx

(1 + 2 dx
\1+g%0% 4 oi2E)

(1 . J 5 ¢
(14 ¢5N% g pmsinT
i gin x

1 ¢

— - dx
1+ 14505 ]
[ mnx
1+5° de

L.]- +EEIII

2a
[ flx)dx =
B

p—
I}

1]

Dt O Dt O

1l

I}

A o—a ooy

&
I
=
54

Il

I

Ans.

S A A 3 A A
20, 1f a=i—j+7% and B= 5i—j+Ak, then

find the value of 3, so that a+b and z*—-g are

perpendicular vectors, [4]
> A A A
Solution : Given 7= i - +7k
- AN A
and b =5i-] +1k
o A A A A A
#+h =i- }'+7k+51-}+3k
Fal
:61’—2J‘+(.7+l]k
- A AR
and i-b :;—I+?k 5i+f- ,Uc
=—41‘+[?~)..}k

Since (E+3] and (a—5) are perpendicular vectors,
—» —+ —- ok
(a+b).{a-b)=0
[6i-27+ 7+ k)47 +T-Dk]=0
=-28+T+XN)T-=0
=" 24+49 - A=
= AZ=05
A=t4h, Ans.



21, Show thatthe lines

— A e S ES a3 ”
r=3i+2f-4k+3(i+2]+2K)
n e ~ i ”~
7 =51-2f+pBi+27+6k)
are intersecting. Hence find their point of
intersection. 4]
Solution : Consider,
— ~ M noL A A I
=3t 42 —ak+a{i+2]+2k) 00)
- Ft A i
Fo=i3+A)i+(2+20) ] +(—4+2h)k
3 A s A
Put r =xi+yl+zk inabove equation
”~ ~ ~ A I ” A
LxE Ay rzk =340 2] H-4+20K
. noh ~
Equating coefficients of i,/ and k, we get
x=3+Xy=2+2h z=-4+2%
;. Coordinates of any peinton line (i) are
(3+h 2+ 2, —4+25)
_ Comsider,

~ b ~ i S
Bi-27 +u3i+2] +ek) ..[i1)

£
;
— A o ~
ro=(B+3) 4+ (-2+21) ] +6uk

T A A A
Put 7 =xi +y j +2zk in the above equation, we
get ,

A ol A s n ~
xi+yj+zk =(3+3u)1¢ +(2+2p) j+6pk

Equaling coefficients of ;, :: and E,we get
r=5+3uy ==2+2u,z= 6l
- Coordinates of any point on line {ii) are
(5+ 3, -2+ 2y, 6
Line (i) and. (ii) intersect if
344=5+3p =2 A--3u=2 (111}
242A==-2+2u= 20 -2u=-4 V)
A+ =6p=2n-bu=4 V)
| Subtracting equations (iv) from (¥), we get

4y =-8
= p=-2
- From equation {iv),
25, -2(-2) =-4
= 2h=-4-4
-5
= =7 ==-4
Put the value of % and p in equation (fii},

h—By ==d=3(-2)

=—4+6
=2

Putting the value of 2. in (3 + A, 2 + 2k, — 4+ 24),
we get point (-1, -6, -12)

. Point of intersection is (-1, -6, -12). Ans.
OR

Find the vector equation of the plane through the
peints (2,1, 1) and {1, 3, 4) and. perpendicular
to the plane x - 2y + 42 =10,
Sclution : Equation of plane passing through
(2,1,-1)is

a(x-2) + b{y—1) +clz+1) =0 wa(i)
This plane passes theough (-1, 3, 4)

Thus, a(-1-2)+ 2 (3-1) +c(4+1) =0

= g +2b+5c=0 -.-(1d)
Alsa, the ahove plane is perpendicular to the plane
x-2y+4z=10
afl) + b2} + c(d) =0
= _ g-2b+4e=0 .1}
Now, we have
Ba+2h+Bc=0
and g—2b+dc=0

Solving the above equation by cross multiplication,
we get

a b C
B+10  5+12  6-2
= 1 = b—- .=-L. =
8 17 4

= a=184, b=17k c=4L

¢ Eq. (1) becomes
1Balx—2)+17Ay— 1+ (z+1)=0

= 1Bx+17y+4z-36-17+4=0

= Bx+1i7y+4z-49=10

which is cartesian equaﬁon.uf the plane.

.. The required vector equation of plane is

P8t +i7 ] +4 F )=49. Ans.

The probabilities of twe students A and B coming

to the school in time are 2 and 3 respectively,
7 7

Assuming that the events, A coming in time and
B coming in time are independent. Find the
probability of only one of them coming to the
school in time. Write atleast one advantages of
coming to schoofin time, [4]



time, Ang..
SECTION —C
23, Find the area of the greatest rectangle that can
* be inscribed in an ellipse §+£=1. [6]
Solution : Equation of ellipse is -
2

f‘?drﬁz =1 i)

A Y

F

xl

Solution : Let probability that A comes on tite
= P(A)
Let probability that B comes on time

Probability of only ane of them coming to school
on Hme
=P (A Bor AB)
=P(A)P(B}+P{A)P(B)
P(A) [1-P(B)] + P(B} [1- P{A)]

A3 150)

32 54
= .ot
7T 77
il 20 2B

FERF T
Student will not get punishment if he reach on

1}

|

A
|’

o

YI!r

Let the coordinates of the points be
A =(wcosh, bsin{)
B={scosh, bsin
C=(rcosB,-bsind
D =(-acos0,~bsing)

C

Thus,
AB =23 co=6

I~
it

BC =2hsin g

Areq of rectangle ABCD,
S =ABxBC
= {2 cos §).(2D 8in §)
S 5 = 2ab sin 28
On differentiating, we get
dS .
s g 26
7 2&1?{2 cos 24)
ds o
= i 4ab cog 20 w{0)
For greatest area,
E_,
fe i)
= dgbcos?8 =0
= co520 =0
=5 cos2G =cosm /2
= 26 =n/2
T
0==
= 4
On further differentiation of equation (ii), we get
d%s
—= =-—8gb5in 28
do?
n
Futf = 2
4*8
— =—8ab <0
[d 6? l. x
: fn
. Area is madmum when @ = 1
5M=2absin2[gj-=2ab5q.mﬁts. Ans,
OR

Find the equations of tangents to the curve
32 - y* = 8 which pass through the point

(4.0).

5,

Solution: The equation of the curve is 32— y2 =8,

U differentiating, we get
Hx — 2y, L4 ={
dx
= L
dx ¥ :

Let (x5, 171) be the point on the curve at which
tanyent passes through the point [%D}



36—y =8
Yi =348 )
Slope of the tangent

3,3
dx T ,yl -
Equation of the tangent passing through fhe point

{x1, 1) with slope E;Fﬂ is
1

¥-1 ——(x xﬂ

4
Point [ED] lies on the above tangent,

3x
ﬂ*y1=“—1(§*-\'1]

1
=y -3 +4x,=0
= W= 3l -4x, i)
Now, take equation (i) and (ii), we get

32 ~8 = 3] —dx
= 4y; =8
= n=2
From equation (i), we get
¥ =302°-40)

= yi =12-8
= V=4
= =2

Now, equation of tangent at the point (2, 2) is
given by,
Ax2

y-2= —-—{x 2)

= y—-2=3r-6

= y-3x+4=0

and equation of tangent at the point (2, -2} is
given by,

' 3x%2

—=(x-2)

(-2)

= Y+2=-3x+6

y+2=
= y+3x-4=0 Ans,

Find the areaof the region bounded by the parabola
y==x2andy=|x|. [e]

Solution:Given parabola y=x*wihich is symmetrical
about Y-axis and passes through (D, 0) and the

curvay = |x|. Thepoint of intersection of parabola,
y=x2andline, y=xinthe firstquadrantis P(1,1). The
given area is symmetrical about Y—aods.

AY :

Q
(0, )
Yy

- Area of OPRO= Area of OO50.

- Required aren = 2 (Area of shaded region in the
first quad:a.nt)

= zju(x x2)

4]
{5-3)

= le
&

1
sq units.

1}

Ans.

25. Find the parhculnr solution of the differential
equation (tan™ y ~ x)dy = (1 + y")dx, given that
whenx=0,y = l6]

Solution : The given differenfial equation is,

(tan™ y - )y = (1 +19)dx,
dx (tan ¥o-X)
_v:> _.__.—
dy (1+y )
= dx _mnly x
dy 14y 1+
dx x ﬁn‘ly
w3 e B 5= s
dy  1+y°  T+y
On comparing with the form %+Px ={3, weget
—
1 tan "y
P ElIldQE
1432 147



Integrating factor {LF.) = E"[ e

I_'f!i_
= 14y =et‘"“h11'i'
The solution is
x{L.E) = [QLE)dy

-1, tan
=  xeery o ey B g

1+y2
Lett=tan™ y for RH.§
da 1
Ay T 1447
= df = it
1+y2

= ke o [fds
Integrating by parts, we get
X2 = oty J‘[ir.j e’dt]dt
dt
= P He' Y-t dt
= Y gL

-1 o 29 2
= xTY oy lyanty_ ey o

Whenx=0,y=0

-1 -1

P tan‘IlJ[e*‘m “]-e“‘" Rl
= 0=0"-FL4C
= 0=0-1+C
= C=1
Thus,

xe®lY = gan y( e“"_lyj e T

= = tamly -1+ ly Anms.

Find the equation of the plane passing through
the line of intersection of the planes

-+ A A -+ AA A
Fi+37)—6=0 and r.(3/-j-4k)=0 whose
perpendicular distance from origin is unity. [6]

Solution : The equation of the plane passes through
the intersection of given planes is

I plane + A (27 plane) = {
- A LS —¥ MM M
[ G+3/)-6]+2[r.(3i—j-4k)}]=0
= ?[(1+3A}?+(3--k)?—41§]-6=0 - (i)
Length of perpendicular from the origin is
| m | _ 1
W+ 307 3-AF +(- 402 |

10

1+32+ B3~ + )P =36

=

= 1+922+64+9+A%—6x+16)2 = 36

= 2632 = 26

= =1
ho=tl

Put the value of ‘A’ in equation (i), we get
When, 2, =1

-+ a i A
v J1+3i+(83-1)j -4k]-6 =10
T ” A :
r{di+2/-4k)-6 =10
sy A LA A
rA2i+j-2k)=3

When, A =~1 '
- A, A A
FL1-3)i+(3+1)) +4k]-6=0
- T .
= r.(2i+d1+4k)\-6 =0
-+ S & ~
= F (-i+2f+2k) =3
= A A A
Hence, equations of the planes are 13.(2 i+7-2k)
rS A
=3and ?,(—f+2i+23)=3. Ang,
QR

Find the vector equation of the line passing
through the point (1, 2, 3} and parallel to the

—+ A A it -3 -i".h A A,
planes r .(i-j+2k)=5 and r.(3i-j+k}=6,

. Solution : The equation of line passing through

the point (1, 2, 3} is
x-1 y-2 z-3
b c

@
The given planes are

saliy

] A

FAi-j+2k)=5
x~y+2z=5 (i1}
- F AoA
and r.3i+ }+k)=6 :
. +y+z=6 oo (i)
Since line (i) is parallel to both planes (i) and (jii),
~ It is perpendicular to the normal to the planes
gl 4+b(1)+c2=0

= a-b+2c=0
and a3+B1+el=0
= d+b+e=0

Solving these equations, we get
a_ b i &
—1-2 " 6—1 1+3




1y b 1
= —_—= =
-3 5 4
- From (i), the required line is
-1 _y-2_z-3-
3 5 1

.. The vector equation of the given line is
T=d+r¥
- A

e

A A
=(i+27+3k)

A A A
+A-3i+57+4k). Ans,

27. In a hockey match, both teams A and B scored

same number of goals up to the end of the

ame, s0 to decide the winner, the referee asked
Euth the captains to throw a die alternately and
decided that the team, whose captain gets a six
first, will be declared the winner. If the captain
of team A was asked to start, find their respective
probabilities of winning the match and state
whether the decision of the referee was fair or

not. [6]
Solution : Probability of getiing a six by the captains
of both the teams A and Bis '
1
P(A) = 7
and P(B) = %
— - 1 5
. P(A)=P(B} = I—E =z

Since A starts the game, he can throw a six in the
following mutually exclusive ways :

(A),(ABA),(ABABA),...
By the theorem of Total Probability,
. Probability that A wins

=P(A}+ P(ABA}
+ P(ABADBA)+ ...
=P{A) + P(A) P(B) P(A)
+ P(AYP{B)P(A)P(B)P(A)+...
©1,551 55551

S o ot S Ay e
6 668 66666
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This is an Infinite
ﬂ':

and F
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o |
N e
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Hengce, the probability of the team A winning the
match

Since, the total probability is unity, the probability
of teamn B winning the match 1—£=ﬁ,
The decision of the referee wasnot fairas whosoever
startsthrowing the diegetsan upperhand.  Ans,

. A manufacturer considers that men and women

wurkers are equally efficient and so he pays them
atthe same rate, He has 30 and 17 units of workers
{male and female) and capital respectively; which
he uses to produce two fypes of goods A and B.
To produce one unit of A, 2 workers and 3 units
of capital are required while 3 workersand 1 unit
of capital is required to produce one unit of B.
K A and B are priced at ¥ 100 and ¥ 120 per unit
respectively, how should he use his resources to
maximize the fotal revenue ? Form the above asan
LPP and solve graphically.

Do you agree with this view of the manufacturer
that men and women workers are equally efficient
and so should be paid at the same rate? [6]

Solution : Let x units of the goods A and y units
of goods B be produced to maximize the total
revenuie, Then the total revenue is Z = 100x + 120y
This is a linear function which is to be maximized.
Henge it is the abjective function. The constraints

are as per the following table :
N Total
UnitA ! TUnitB .
] Units
Workers 2 3 30
| Capital 3 1 17
From the table, the constraints are
2% +3y <30
dx+y <17
and 2l y=0

First we draw the line AB and CD whose equations
are

2y +3y =30 (1)
A B
x| 0|12
y 10| 0

i)



C D
x | 0 [17/3
vy | 17 | 0

NS giniaiiE, S OIRIY i
ettt R amenes
L T T e
N ATl - 2
N 07
T : ___IE} (N I s
EBRED (3R j
1 +H i .
.i il
gl remmll 1 gi-z-lég (- IS Bil?-‘ Ll
v |---.-.-.—Il 5 _.L_FL "LJ'.___:_ 5 i -.)[:]' 1 "_
iR A =<
g e
BB myrkiSsies::: = e i i et me L _
The feasible region is ODPAO which is shaded in
the figure.
P is the point of intersection of the lines
2x+3y =30
and . 3x+y =17
Solving these equations, we get point P(3, 8).
The vertices of the feasible region are O(0, 0),
D(17/3), P (3,8) and A(D, 10).
The value of nbjective function Z = 100x + 120 at
these vertices are as follows :
Cormer Point | Total Revenue Z = 100x + 120y
AtO(0,0) Z=0
AtD(17/3,0) Z=¥
AtP{3,8) Z =1260 « maximum
AtA(010) (Z=1200
. The maximum revenue ¥ 1260 at the point
P(3, 8} i.e.. when 3 units of goods A and 8 units of
goods B are produced.
Yes, 1 agree with the view of the manufacturer,
Ans,
29. The management committee of a residential

colony decided to award some of its members (say
x) for honesty, some (say ) for helping others and
some others (say z) for supervising the workers to
keep the colony neat and clean. The sum of all the
awardees is 12, Three times the sum of awardees

12

for cooperation and supervision added to twe
times the number of awardees for honesty is 33.
[f the sum of the number of awardees for honesty
and supervision is twice the number of awardees
for helping others using matrix method, find
the number of awardees of each category. Apart
from these values namely honesty, cooperation
and supervision, suggest onc more value which
the management of the colony must include fox
awards. [6]

Solubion : From question,

x+y+z=12 i)
2x+3(y+2)=3B=2>2x+3y+32=33  ..(%)
x+z=2=>x-24+z=0 (i)

-. The given equations can be written in matrix

form
AX = B V)
T ]“I by 12
Here A = %33;}{:3{;13:33
=2 1
= 0
1 17 1] L
|A| =2 3 3
1 -2 1
=13+6)-12-2+1(4-3)
. =9%4+1.-7=3#0
= A exists,
For adj A,

An=0G+6)=% Ap=—2-3)=1,Aja=(4-3)=-7
An=A1+2)=-3,Ap=(1-1)=0,An={2-1)=3
Axn=(3-31=0 Az =—(3—2]=-—1,A33:(3—2)=1

9 1 71" [9 3 0
adjA= |3 0 3|=|1 0 -
o -1 1 -7 3 1
9 -3 0]
- . 1
A =mad}ﬁ= g 1 4 -]
7 3 1]
- From [(iv), X =A'B
x ]'9 3 012
= ¥l==l1 0 -1|/33
z| 37 3 1o
1’108—99+0
=§12+U+U
—84+99
TR}
15[ [5
= x=3,y=4:z2=5

The colony management must inchides cleanliness
for awards. Ans,
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SET 11

Time allowed : 3 hoitis

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

SECTION — A

2
-2 2

9, " If matrix A= [ } and A% = pA, then write

the value of p. (11

Soluton : Given that

A= [_22 E]
=[5 75 31 ]

{4} 8} =4[~22 —22]=4A

Therefore, the value of p is 4. Ans,

10. A and B are two points with position vectors

22-36 and6b- a -respectively. Write the
position vector of a point P which divides the
line segment AB internally in the ratio 1: 2. [1]

Solution ¢ Position vector of point

= - =
22a-3b)41(6b—-a)
- 1+2

dy __ logx
dr  (1+logx)t’
=

19, If x¥ = Y, prove that [4]

Solution ; Given,

Taking log on both sides, we get
ylogx=x—y=x=y(l1+logx)
x
¥ 1+logx
Differentiating both sides w.r.t. x, we get

=

1
&y (1+logx}.1—x.-£

e

(1+1og x)°

Maximam marks ;: 100

_ Itlegx-1
(1+log x¥*
dy log x
-2 = 9" _  Hence Proved
dr  (1+logx)
Frid
20. Evaluate: . [41
Y . ‘[ x(x* +8) '
Solution :
e
dx x : . dx
p— T — j d:t' :_{
Ix{x3+3) (P +8) x4(1+£3)
x3 x

21.

13

I

g 24
let, |l4+— t= ———dx=dt
[ xa] P

dx__dt
= & 2
1 dt 1
Colee— 2 o - loplt
1 3
= ——log || 14— |+C
24 g[ x3]
g K]
1 X
= '—'].0 -|"C A],‘ls,
24 gx3+8
in
Evaluate : IM [4]
1+coa x
Solution :
T oxsinx .
Let 1= {———dx D)
0l-cos"x
| I= Tlm— x]sm(n x]d

2 l+cos’ (:t x)
Lo | fade =] fa—xyx]
Q 0

et e
B j{iL’f‘xdx (i)
0 l+cos”x

Adding (1) and (i), we get
T
A=

xsink T(m—x)sinx

FERC e At
01+c052x a 1+cos® x
T geinx .

= 2] = !-—*—2 dx
al+cos™ X

Let, cosx == —sinxdy=df

= sinxdr=-di
whenx=0,f=landx=m,t=-1



© et )

=~ [tan* (-1} - tan(1)] 2
2 = 4‘;{4n+\f§) 8q. units. Ans,
[ T :lt] “] 3
= | ——— =1 | ——
4 4 L2 29, Show that the differential equati xsjnz(l{)_y]
N dx+ xdy =0 is homogeneous. ¥
22 Find the particular solution of this differential
T ;
I= i Ans. equation, given that ¥ = g when x = 1. [6]
SECTION —C Solution : Given, [xsi_nz [EJ_ y] dx+xdy =0
28. Find the atea of the region {{x, 1) : * < 6ax and P #
1 + * < 16 &%} using method of integration, [6] = xd—y =¥ xsin’ (%J
X
Solution :
d :
Y4 . = Ey*:%—smz-‘:
R+ e 16g? : {7 m) - which is 2 homogeneous differential equation.
| B =A = e Put 7r = L T+x L4
, ¥= Tr I’
we get
X' - do .7
P+EX — = U-—
0 Iy v—sin® v
= PR
dx
' Sepa_raﬁng variables and integrating
|rYl j’
Coordinates of pointC is (44, 0). Let the coordinates “m H
of point A be {x1, 111). = —cutv=—logx+C
:.xf+6ax1=16a2:>(11—2a) (xy+82)=0 = logx-cot () =
= ¥x1 =21, x1 #— 8¢ as ] lies in the first quadrant. Whenx=1,y=g
.'.y%::éuxlulzaz :>y1=2.'.f§.u ' logl—cotg =C
Required Area = Area of the shaded region & 0ul=C =>C=z1
2. 24—1, Hence required particular solution is
:2[ fj(v'l&a -y |a‘y [szdyJ
B log x - cc-t[%] +1 =0 Ans.
o
Mathematics 2013 (Qutside Delhi) SET 1l
Time allowed : 3 hous Maximum marks : 100
Note : Except for the following questions, all the: Soluation : Given,
remaining questions have been asked in 5 _
previous sets, A:{S 3:|andA2=?~.A
SECTION — A
3 3 3|3 -3 a 3 =3
9, If matrix A:[_S ?}andf:lA,thenwrite = =3 3|3 3 SRS A

the value of A. 11

14



10.

19,

[ ;f] h[z “]
XEhE

Ans.

L .and M are two points with position vectors

24-5 and @+ 2B respectively. Write the
position vector of a point N which divides the
line segment LM in the ratio 2 ; 1 externally.

(1

Solution : The position vectors of the points are

L2a-5)andM (7 +2% )

We have to divide segment LM at N externally in

theratio2:1,
Paosition of vectar of point N

=y

—

_ 2a+28)-12a—b)

2-1
—)
4 b-

ll

Il

2
5

[~ 118 =:J,

SECTION — B

_’
a+b

—

Using vectors, find the area of the triangle ABC,
whose vertices are A(l, 2, 3), B(2, -1, 4) and

Cg, 5, -1).
Solution : Given,
)

-
A(l,2,3)= 0A

—* ~ & s
Bi2,-1,4)=> OB =2i-J+4k
~ fat

— o B
C{4,5-1)= OC =41 +5) -

- - -3

AB = OB - QA

A A
=(2!.-]+4k]—

L ~
i+27+3k

[4]

[

(1427 +3k)

A AN n Lo A
= ([4i+57-k)-(i+2]+3k)

A oA
=i -3/+k
— -+ 3
AC = 0OC-0CA
ALY e
=3i+3)-4k
by me w
S
-+ =
Now (sxac) = [0 =3 1
3 3-4

15

?(12—3)-?(—4 -3) +k B+9

~ ~ S
=9i+%]+12k

[.P?B % fc]

- Area of AABC=

20. Ewvaluate: _[

Solution :

Let

dx
x(x® +1)

I=

= W9+ (7Y +(2)

481+49+144

g &

- =

(AB % A-::)
J_' 4 53. units

mln—» M]»—t

(4]

I

; dx
x(x? +1)
o

Jx3{x5 +1)

Put

=
=

x2dx =

=

[ =

2l. fxsin(@+y) +sinacos (@+y) =0,

@.:
dx

sin’(a+y)
sing

Pil1=t

=f=-1
3 dx = df

dt
3

L
3 t(t 1)

3 tzﬁt

prove that
[4]



Solution : Here, x sin {7 + ) + sina cos (g + y) =0

cos(a+y)
= xX=- T
sin(a+1)
= x =-sing. cot (g +y)

Differentiating w.r. t. ¥, we get

= - sin a.[— cosac® (a+y). 0 +1)

dy
dr sina
o dy  sin’(a+y)
.2
ﬂ=i = w* Hence Proved.
drx Hrx sing
dy

22, Using properties of determinants prove the fol-

lowing : [4]
Jx -—x-y -x+z
x-y By  z—y|=30c+y+2) Gy +yz+xz)
x-z Y-z 3z
S5olution :

3r -x+y —-x+3
Let A= Ix—-y 3y z-y

xr—z Y-z 3z

Applying C; > Cy + Ty + Ca, we get

r+yY+z —x+y —x+z
A= X+¥+z 3y -¥+z
x+y+z y-z 3z

Taking (x + ¥ + z) common from Cy, we get

: 1 —x3y —x+=2
= {x+y+z)|1 3y -~y-=z
1 y-z 3z

ApplyingRz—>R2—R1andR3—)R3—R1_.weget
T —x+y —-x+4z

= (x+y+2[0 2y+x -y+

0 —z+x 2z+x

Expanding aleng C;, we get

2y+x —y+x

Lerg+a) —Zz+x 2z+x

Il

(x+y+2) [y +2) 2z +2)
—=y+x) -z +x)]
(x+y+2) [dyz+ 2y + 2z + 29
—(yz—ay—xz + 23]
(x+y=2z) 3Byz + 3xy + 3az)
Blx+y+2) (xy +yz + 2.
Hence Proved.

28, Find the area of the region, {[x, y} : ¥ 2 4x, 422 +
4y < 9} using method of integration. [6]

i)

Solution : Given:

R = {(xy) 1 s4x, 42? + 4" < 9}

16

R = (1) :fsdxbr (x y) 42 + 442 5 9
= 24 =:R]|"‘IR2_.

Where R; = ((x, ) : y* s 4}
Rz = (xy: a7+ 4 <9

=

i)
w{id)

=4
A + a7 = 9
= 46’ +16x-9 = 0
= (Zx+9) 2x-1) = ¢
= | x:forle
2 1
From equation (i),weﬁndthatx=5
= ¥ = iﬁandx:ig-
= ¥ is tmaginary. _
So the two curves intersect at[zl,oﬁj and(%»,—ﬁj
4Y .
i %,«m)
4x2+4‘_1,‘2‘='9 A 3,2=4x
| a x\.
X'a o) . 3,
: D v —
Gl &)
B
&9
by 2

Required area = Area of shaded region

= 2 {Area in Ist Quadrant)
= 2{Areaof OADQO + Area of ADCA)
1 2
2 2
A= 2]2Jxdx+2] 2 P
i 1V4
2
2 /2 /2
= 4?(5[.173 ]0 ;
+2[!-x 2—x2+1 Es _12_x]2
2 24 31
2

Ir
o
e
Py
—
(%7
|
i
b

(oG



29. Find the particular solution of the differential

equaﬁﬂn%+rcoty =2y +4" coty,(y =), given

that ¥ = 0 when ¥ = g

Solution : The given differential equation Is
:—:+xmty=2y+y2 coty,(y = 0}

Given equation is of the form -3-{ +Px=0

Y
Hetre,

and

P= coty
Q= 2y +y" coty
= (5= el = oty
= oY gin y
Now, solution is given by
x(LF) = [AF)Qdy+C
= xsiny [ sin y(2y+y* coty)dy+C

Il

1

Mathematics 2013 (Delhi)

[6]

= [(2ysiny+y*cotysiny)dy+C

- [2ysiny dy+ [y cosydy+C
2 2

¥ s ¥
s feosy. 5 dy +

[y* cosydy + C
= y*siny—[¥° cosy dy+ [y cosydy +C
=psiny+C

~xginy =y siny+C (1)

Given that x =0, wheny =

RN

1'[2

0= —+C-
= 4

= 2 siny.

- _4_'
Hence the required particular solution of given
differential equation is

Time allowed ; 3 hours
SECTION — A

1. Writetheprincipalvalueof tan™ (1) +cos™ [_

1
Solution :tan 1(1) +cos™ ( 2]

“HrerC)

[« cos ' {-x)=m— cos !

' S N |
2. Write the value uftan(.'?.tan 1§]
1 2)(1
Solution ; tan[Ztan‘l ] tan| tan~! 5
L5J
[ T
e

:)

[1]

x]

17

xsinyzyzsiny—-; Ans,
' L
SET 1
Maximum marks ! 100
2
= tan tan_I%-

| @ N

I
g
—_——
g
L

ot
2
=

= i Ans.
12

a-b 2a+c -1 5
Find thevalue of zif [Za— 5 By d] = [ 0 13]'
[1]

Solution : Given, |:';a_- _bb ;::;:l = {_{1} 1?]
Comparing the corresponding elements, we get
g-b=-~1 wfi)
29-b=0 (i)
Pi+c=5 ..{iii)
3c+d =13 . [(iv)

Solving equation (1) and (i), we get

a=1 Ans,



x+1 x-1 4 -1 .
x-3 x+27|1 3'fhmwmeﬂwvalueoﬁi
g x+1 x-1] 4 -1
Sulution.Gwen,lx_a x+2|_[1 .
= (+1}{xr+2)-(x-3} (x-1)
=4x3-1=x{-1)
= @2 +3x+ 2} (2 —~4x + 3)
_ =12+1
= Jx+2+4x-3 =13
= 7r—14 =10
= e, Ans,
9 1 4 1 2 -1
If L th
{_2 1 3] A+[“ 4 9], en find the
el g -1 4] 1 2 4
Snlu;iicm.'Gwen[_2 ; 3}_ A'{U : 9j|
9 -1 4] 12 2
= A=2 1 3|70 4 9
| 9-1 1-2 4+41] [ 8 =3 5]
2-0 1-4 3-9|7]-2 3 —
Ans.

Write the degree of the differential cquation

d'y P dy Y [1]
.Ta F +x (Er—) =0.
Solution : The degree of the given differential
equation is 2. Ans.

- L A A =3 i AN
Ifa=xit2j-zk and b =3i—y ik are two
equal vectors, then write the value of x + i + 2.

[11

-+ —
Solution: Given;a=b

- i al A NN
xi+2j—zk =3i-yj+k
Comparing the cortesponding element, we get
x=3y==-22z2=-1

X+ty+z=3+-2)+{-11=0
) Ans.

=1

< -+ T o5 E
1f a unit vector makesang]eg mthi,z with

7 and an acute a.ngleﬂwithff then find the value
of 0. (11

Solution : { =CF’9¢=C°5§=

# = cosfl =cos

18

.

11,

H=cosy=cosb

Since, 2+ w2+ - =1

2 '\2
= (lj +(—1- +cos? B=1
2) '\ &)
cor?B=i-a-tel
= - ;4 2 4
= cosd=—
i
= =E- Arls-
3

Find the cartesian equation of the line which
passes through the point (- 2, 4, - 5) and is

Paralleltntheljnex+3=4;y=z;8 [1]

Solution : Direction ratios of the line parallel to

(D)

x+3 _4-y z+8 ie x+3 y—4 z+8
3 5 6 73 -5 &
are 3, -5, 6.

-, Cartesian equation of the lines passes through
{2, 4, -5} and parallel to line (i} is
x+2 _y-4 z+45
3 -5 6
The amount of pollution content added in airin a
vity to x~diesel vehicles is given by P(x) = 0.005x°
+ 0,02x? + 30x. Find the marginal increase in
pollution content when 3 diesel vehicles are
added and write which value is indicated in the
above question. [

Ans.

Solution : Here, pollution content is given by

P(x) = 0.005x° + 0.02x* + 30x
where x is the number of diesel vehicles.

— %: 0.015x* +0.04x + 30

- The marginal increase in pollution content
(whenx = 3)
=0.015 % (3% + 0.04 x 3 + 30

=0.135 4+ 0.12 + 30

= 30.255

The value indicated in the question is diesel
vehicles causes environmental pollution.  Ans.

SECTION —B

Show that the function fin A=R -~ {%} defined

as f{x) = txtd is one-one and onto. Hence find
. !
dx+3

[4]
Solution : Given, Flx)=—

bx—

where x € A

wfy




fixe) = flixz) where (21, x2 € A}

- 4x +3 _ 4dxp+3
6x; -4 6x,—4
= (dr1+3) (6x-4) = (6x1-4) (dx2+ 3)

=>24.ng2—16.'£1 + 18x - 12 = Mrva+ 18xy - 16%p—
12

= —34x1= —341:2:;:{1:1:2.
~. fis one-one. . Hence Proved.
2
For yeA= R_{E}
Rx)=y
dr+3

= 6x_4 =y=(ex-4)y=4x+3
= bry—4y=dx +3
= 6y -4)x= 4y +3

4y+3
= = eyt
=f is onto. Hence Proved.

Hence fis invertible as it is one-one and onto.

Now, ﬂx}=b‘¢x=f-1(y}
= Flyy= Vy e A Ans.
Find the value of the fullnwing -
tani—lsin'l lixxz +eo57 1;;], |x] <1, y>0
and xy<l. (4]
' 1-

Solution : taml in"1 2 05! yz

2 1+x2 1+yr

Putting x = tan o and y = tan p

1 2tanc ]+1:05_1 [l—taniﬁ]]
1+tan“p

tan—[sm‘l [-—2—
1+tan” o
= tan%[si.n‘l{sin 2u) +cos {cos2B)]

2

2tano

1+tan’

and coal2a =

i
- sin 20 = 25
1+tan?

= tan%(2a+2|i)=tan[(x+|3)

_ tana+tanf _X+y,
T 1-tenatanp  1-xy

19

OR.
Prove that :
tan™? z +tan! (1)+ tan™! [1) iy
2z 5 8 4

Solubion : L.H.5,

= {tan_1 [%)+ tan ! [—;— )]+ tan~! (%)
1 %-'% 1{1
Bl DR 8 [g)
25

x+y
1-xy

[ tan~ x+tan~ y =tan™ [

)

o)
10 9 _3 z+1
-1 7 ); i 1| e”8
65 098
i
= tan™ &
'}'2
= tan~'()=~=RHS. Hence Proved.
13, Usmg properties nf determinants, prove the
fclllﬂwmg
1 x x*
21 x|=1-2)
x © 1
[4]
1 x x
Solution : L.H.S. = ¥ 1 x
i & 1

Applying C1 - C1 -G, Ga Cp—Ca, we get

xi

x
1

x(1-x)

(x-1{x+1) 1-x
x{1-x) {x =Bx+1) 1
Taking (1 - x) common from C;l. and Cp, we get.
1 x*
—~(x+1) x
X 1

1-x x—x"
-1 1-x
G |

X=X

1-x 2

I

x
1
—~x+1

Applying Ry — Ry + Rz + Ra, we get

0
1
- (x+1)

= {1-x).01-%}

2 +x+1
x
1

0
(1-xP |- (x+1)
X




Expanding along By, we get
{(l-%0+ x+ X [(x+ 1) —2]
(-xPd+x+2) (L+x+2)

Il

it

Solution : Given, y = log [:c+ a? + ai]
Differentiating w.r.t. x, we get

= (-0 (1 +x+ AP Y .J,liii[x+~jx2+az]
= (1-2%?=RHS. % W f”
I P S - — |l 2|
[ a—b) (@ +ab+ b erdilea?
Hence Proved. 1
14. Differentiate the following function with = { }
respectl‘ux: I+J_t +tI 'J:‘ -HI
Uog 2)* + alvs+ [4] dy 1 Nr® e +xr 1
Solution : Let, ¥ = (log )" + x'8* Byl sz_,_gz i o
= #+ 7, where 4 =(log x)* and = qmd—y—]
o= 1198 i |
= 4y = .JE_]_@ () Again differentiating w.r. . x, we get
dx dx  dx gl 4
Now, n = (log x)* 1Jx2+a2.dx—§+ I: Zld—i =
_'_
Taking log on both sides, we get !
logz = x log {log x) Muldiply by x* + 2, we get
2
Differentiating w.r. t. x, we get (x2 +g2}§x_-3_'+xﬂ =0 Hence Proved,
14
_’EE = log(logx) +x.; 16. Show that the furction fix) = |x- 3], x € R, is
u dx bgx 3 continuous but not differentiable at x = 3. [4]
-~ % _ H[log(longlol ] (i) Solution : Given, fix) = [x-3],xeR
el _ Jx-3, ifx23
and 7 = yegs T ]3-x, ifx<3
Taking log on both sides, we get When x > 3, (%) = x - 3 and it is a polynomial, so
: 5 it is continugus.
logv = logx. log = (log x) When x < 3, f(x} = 3—x. Again it is a polynomial,
Differentiating wr.r. L. x, we get 50 it is continuous.
1 dv 1 Alsof(3-0)=0=f(3+0)=£(3)
S 2.108’.‘{‘— ¥ 1
o dx x = Rx) is continuous at x = 3.
do [ 1} -
= 2 = v|2logx.— e . im flx)= f(3)
dx x NowLHD=j'(3-0) = lm “—=—=
= dx S x L) T W0 =h
From (i), (i) and (iii), we get W, .
- 500
dy - x | 1 St s x—i
= (log x) {ogﬂog x“logx:l and RIID=f{3+0) = x_]gih i
, Jogx 21083 i B1M)=3-0
x h—:t{]h I
15. If ‘1j.|r=11t:;g[1|:+\»i.1:2 +a"‘] AEaei that — HE:L
d . i
[:rz+a2] dj: 0. 4] Since LHD#I:IHD
dxz = fis not differentiable at x = 3.Hence Proved.

20



OR
If x = @ sin £ and y = 4 (cos 7 + log tan #72), find
dy
dxz
Solution : Gi#én, x=asint
Differentiating w.r. t. x, we get

dx s
E acost ..‘(}}

t
and y= a[cosr+logtanEJ
Differentiating w.r. t. {, we get .

d_y = d|-—sinf+ L n s:er:zi-1
df wnt 22
2
= a4y _ g —sint+m”2x 1 ]
d sint/2 Zcostt/2
el gint+
= At [ 2sint / 2cost /2
= (smt+-—)
[- sin 26 = 2 sin 8 cos €]
[lrsinzt)
= .
sin?
2
cos” "
= sint ...{11)
dy _ dy/ dt
dy dx/dt
“F
= a.——/ acost
sint .
[Using (1) and (ii)]
% = cot?.
Differentiating w.r. . x, we get
2
&y =-qosec2£;£
dx
dx
o 2, 5 9%
= cosec t/ n

=—cosec” t/acost [Using ()]

= .—%sect cosec’t. Ans.

. Evaluate : |

gin (x—a)
sin, I.'x+az}dx' .[41
sirt {x—n)
sin (x+a)
gin [:c+aéa'-a)dx

sin {x+al)

Solution : Let, I=]

=]

sin[{x +4)—2a] I
sin (x +4a)

-f
sin (x +a}coale —cos{x + 4} Sil‘lZEir
sin {x +4)
[Using formula of sin {A - B)]
= [[cos 2a—sin 2a.cot (x+a)]dx :
=¢0s2a] 1.dx - sin 2a[cot{x +a)dx
=z cos2a—sin24log | sin(x +4) [+ C. Ans.
DR

=

Ex-—2

1+2x.+3:rz
Hx -2

1+2x+37*

Evaluate :| dx.

Solution :LetT = |

Now, Bx-2= A;—x(1+2x+3x2)+3

= fx-2=A2+6x)+8B
= 5x—-2=pAx+2A+B

On equating the coefficient of x and constant on
both sides, we get
5=6A=>A=5/6

and 2A+B=—2:>2x%+13=_—2

1+2:r+31'2
~(2+6x]——
= jﬁ_._._.—srdx
T+2x +3x2
J 2+6x
6 1+2x+3x’

——3_j1+2x+3x

dx
=%log]1+2:r+3x21~—j 5
D e
33



dx

=§log|]+2x+ 3x7 |—-391_[

2
1y (2
+=| #| s
[x 3) [3]
1
1 | x5 c
=2log |1+ 2x+3x% | - tan" +
logJ :c+x| 9\{—,’3 -..E,’S
5 2 11 3x+1]
==log[1+2x+3x° | —— _tan™ +C  Ans,
e | 32 (JE .
xl
18. Evaluate : ——dx. 141

(x +4){x +%

x? y

Rt +9) G+’

Solution : Here,

where y = 2%
y A B
= +
L.et(y+9)w+4) ¥+4 y+9
=y=A{y+9+B{y+4)
Putting ¥ =—9 and ~ 4, we get
4= Al-4+9and-9=B{~9+4)

9 4
= B== andA—~g

, y 41 91
Cly+d)(y+9)  5y+4 5y+49
z 4 1 9 1
= 2 o Ewiats 2
(x"+4x"+9 Hx+d 5x’+9
On integrating both sides w.r. t. x, we get
x® 9‘ dx

5=

'(x2+4](x2+9} 3 x +22 5 x2+::12

41 4 X g1 - .1')
=———fan —
52 (2) 5 Stan [3 E

2 afxYy 3, Lafx
=—=tan | = = = ;
3 (2]+5tan [3)+C m,

2
19. Evaluate:j{|x|+|x—2]|+|x—4|)dx. 14]
0
4
Solution: Let I= (| x|+]|x Z|+|x—4]}dx
0
2
= [{]x|+|x-2]+]x—4|)dx
0

+T(|x]+|x—z]+1x-4|)dx

I[r {x —-2)~{x—4)]dx
+j'[x+(:c 2—(x—4)]dx

22

[{x x+2 x+4)dx

+j'(x+r 2 x+4)dx
= f(—x+5)dx+]'[x+2}dx
| 2

2 2 2 4
= {ux—ﬂixl +[x—+2x}
2 [} : 2

=(~2+12-0}+[B+8—(2 + 4)]
=10 + 10 =20, Ans,

¥ —_ = —
. Ifa and b aretwovectorssuchthat| a+ b |=| a1,

-2 =
then prove that vector 2 ¢+ b is perpendicularto
vactor b, (4]
Sglution : Civen,

J -
|a+b| = |a]
-+ -3
= la+b = |a]
e T - —
= (a+b)a+h)= a.a
T R TRt S -3 —
= a.a+a.b+b.a+b.bh = 7.4
-
= 24.0+0.0 =10
: e e
(wb.a=a.b)
U
= (2a+b)Lb =0
= Qa+b) L.
3 4 —
.. The vector 2 g+ ¥ is perpendicular to vector 5,
* Hence Proved,

- Find the coordinates of the point, where the line

X-B_FHl 22 ot the plane -y +

3 4
z ~5 = 0. Also find the angle between the line
and the plane. i4]
Solution : Equation of the line is
x=2 y+] - 2 :
=k weeli]
3 n (say) i}
.. Point on line is (3% +2,4k—1,2k+2}.
Ifitlies on the plane -y +2z-3=0 ..(i)
then (3 +2)-(#k-~1)+(2k+2)-5=0
= 3k+2-4k+1+2k-3=0
= k=0

. Pointis {2, -1, 2)

" (2, =1, 2) is the point on line (i), where it
intersects (ii).

H @is the angle between line (i) and plane (ii), then



3.1+4.(-1)+2.1

sin § =
V342422 Ty (1P + P
3 4+2 1
= 8=
= B =sin [ ) Ans.

Find the vector equation of the plame which
containg the line of intersection of the planes

7(r2jraky—a=0 andr.(2i+j-k)+5=0
and which is perpendicular te the plane

7.457+37—6K)+8=0.
Solution : Given planes are
7.(+27+30-4 =0 )
F(2ii-B+s =0 i)
The vector equation of the plane which contains
the line of intersection of the planes (i) and (i) is
7 (+254+3K) -4+ A[7 21+ j-k)+5] =0
o I (240 + B kI (BA-4)=0
(i)
Now plane (iii) is perpendicular to plane
?.{5?+3?—6£]+8 =0
(v
A+ 5+@2+R)IHB-A)6)=0
= 19:1.—’.7=0:>J\.=%'
Substituting the value of 3 in (iii), we get

x-S
+[5x%—4)={]

-+ A A A

= 7(33i+45j +50k)=41. Ans,
A speaks truth in 60% of the cases, while B in
90% of the cases. In what percent of cages are
they likely to contradict each other in stating the
same fact ? In the cases of contradiction do you
think, the statement of B will carry more weight
as he speaks truth in more number of cases then
A? (4]

Solution : Probability of A speaking the fruth is

60 6

EL~ 100 10

23

= (a)=t-r@w) =
Probability of B speaking the truth is
90 9
PB) = To0 10

= PlE}=1-P@® = 11

o
Now A and B will contradict each other in the
following mutually exclusive cases :

(i) A speaks the truth and B does not.

{ii) B speaks the truth and A does not.

By the theorem of total probability

Probability that A and B will contradict each other

=P . (B)+ @) ()
61 9 4 42
‘.IC' 10 10 10 1[]0

= They will contradict each other in 42% of the
cases.

Yes, the staterment of B will carry more weight.
Ans.

SECTION —C

A school wants to award its stndents for the
values of Honesty, Regularity and Hard work
with a total cash award of ¥ 6,000, Three times
the award money for Hard work added to that
given for honesty amounts to ¥ 11,000. The
award money given for Honesty and Hard work
together is double the one given for Regularity.
Represent the abave situation algebraically
and find the award money for each value, using
matrix method. Apatt from these values namely,
Henesty, Regularity and Hard work, suggest one
more value which the schoal must include for
awards, (6]

Solution : Let award for honesty be T x
award for regularity be Ty
and award for hardwork be ¥ .

According to question,
x+y+z = 6000
r+0y+3z = 11000
t+z = 2y=>x-2p+2=0

The given equations can be written in matrix form

AX = B D
1 1 1= 6000
1 0 3|iy| = |11000.
1 -2 1f|= 0



1 11 x 6000
HereA=|1 0 3|,X=|y|andB=11000
1 -2 1 z 0
1 1 1
Now, lA] = |1 0
1 -2 1
= 1(0+6)-1(1-3)+1(-2-0)
= 640 '
Al exists
For adj A,
An=0+6=6, Ap = ~-{1-3)=2,
V-, L, T,

An=3-0=3 Am = -(3-1)=-2,
Apn=0-1=-1
6 2 2" [6 - 3
adjA=(-3 0 3|=[2 o =
3 -2 4| |-z 3 4
; Je s 3
A= adl A= -
IAla} = 2 0 -2
2 3 -1

From (1), X=A"'B

] 6 -3 36000 : 3000
vi=g 2 0 -2]11000 == 12000
| z 2 3 i o 21000
[} [ 500

= | ¥(=]2000
E 3500

=> x = 500, ¥ = 2000, 2 = 3500,

Apart from honesty, regularity and hard work,
the school must incude an award for a student
to be well behaved. Ans,

Show that the height of the cylinder of maximum
volume, that can be inscribed in a sphere of

2 5
radius Ris —R- Also find the maximum volume.
V3 [4]

24

Solution : From the figure:

r

L]
2
O A
i R
2
A+—»B
In A OAB,
h 2
[E] +r¢ =R? )
z hz
= r?=R Y

Let, V be Volume of the cylinder inscribed in a
sphere

V =nr’h
: K
= m[R - | sing @1 -G)
. h3
&
V= E[R k 7
Differentiating w.r. t. h, we get
vV , 3n .
oE wegligds BRS
- 11:[ 1 (i)
2 3
and % = E[D—E.Zh] -..(iV)
For maxima or minima
From (iii),
2 3,2 =p
| R 4h-
= 2 = ER2
3
. _=®
_ ]
For the value of #, from (iv),
&V _ 3 _2R_’
= = _.2.st= 3nR <¥{-ve)
=V is maximum. _
Also maximum value of V

Mf, 14
-2 Rz_a_Rz]
\5{ 43

2R 2 , 4r 3
= T—=-R"=—2R
V33 343



4.3

= TKR3 cuLunits Ans.

QR
Find the equation of the normal at a point on
the curve x° = 4y which passes through the point

(1, 2). Alse find the equation of the comresponding
tangent.
Solution : The given curve is

2 =4y wld)
Let (x1, 11) be the reguired point on curve
x12 = 4y1 .-.(ii)
Differentiating eq. (i) w.r.t. x, we get
dy dy x

2xy=4— =—
2

- odx
. Slope of tangent = m = %] C = %
2171

and slope of normal = nt’ =_% 5'%

<+ Bg. of normat at (xj, 1) is
y-y1 = (x-x)
It passes through (1, 2)
2y == £ (-2
= 2x-nyp=-2+2x
= xy =2

Put value of y1 from eq. (ii}

2

X
xp—— =2
1
= xi’ =B=x=2
' Iz 22
- From (ii), !”:IJZI =1

o Point oncurveis (2, 1) andm=%=1,m':—1
Eq.of normat at (2, Hand m"=-11s

y-1=—{x-2)
= x+py=3
Eq.of tangentat (2, 1) and mi =1
y-1=(@-2)
= x-y=1 Ans,

. Using integration, find the arez bounded by the
curve x° = 4y and the line x = 4y - 2. (6]

Solution : The equation of the given curves are :
Z=dy A0
X =42 (i)

25

The points of intersection of (i) and (i) are A (2, 1)
aﬂd B(_Iri

Required area = Area of shaded region = Area
under line — area under parabola.
3

[ B 3 1] 1(9) 9 :
-6—3+E—-§]—1(§)—8 sq. unifs.
OR

Using Integration, find the area of the regien
enclosed between the two circles x° + ¥ = 4 and
x-22+y" =4

Anas,

Solution : The given circles are :
=4 )
x-2P+y =4 i)

and

Y




26

They meetat A (1,+3) and B (1,—@]
Required Area = Area of shaded region
=2 (Area in Ist Quadrant)
= {Area under circle (2) + Area
- under circle (1)}

i 2
= z[jyzdx+jy1dx}
0 1

= 2[}J4—{x—2}2dr+?~il4—x2dx]
] i

{(x~24~x -2

4 . _q{x- 2)
+=sin™| —~
2 2

]

2
2 {_ﬁ +4sin~! ("?1)— {0 +4sin"(—1))}
+{u +4sin“1(1)—{wf§ +4sin™! %J}

= —3-4sin’! G J+ 4sin~(D

+ dsin (1) - 3 —4sin™ GJ 27,

= 23+ 8sinH(1)—Bsin! G)

= S[E—EJ ZJ_——JE 2+/3 sq. units,  Ans.

Show that the differential equation 2y#*¥ dx +

(y -2 xe™) dy = 0 is homogeneous, Find the

particular solution of this differential equation,

given that x =0, when y = 1. 6]

Solution ; The given differential equation js
2ye*Ydx + (y -2 x &Y dy =0

Separate the given differential equation, we get

; £ zy _
dx _ er"f-"—y=2ye ¥

dy B Zygxf ¥

()

¥
This is a homogeneous diffcrential equation.
Putting x=wy

2e%¥

26

= E = 1.v+ydﬂ
dy d
. i v’ -1
1
=2
= v+ %9 o= A
Yoy =" 2
= 2e” Y
Dni:ntegfaﬁ.ng,weget

d
2[e°de = —I-;}’:
=> 2+logy=C
= 26"¥ +logy =C
Putx=0,y=1, weget
20 +logl =C
= =2
+» The required particular solution is
2% tlogy =2, Ans.

Find the vector equation of the plane passing
through three points with position vectors

AA ) A A A A A
i+7-2k,2 i—j+fc and i+2 j+k. Also find the
coordinates of the point of intersection of this

plane and the line ? = 3?—}—3: +A[2 i 2._;‘+ 2} [6]
Solution ; The given points are

A(f+j—2§) =(1,1,-2)

BRi-j+k) =(2.-1,1)

and C(?+2 ?+ .1;} ={1,21)
Equation of any plane passing through A is

glx-D+b(y-N+c{z+2) =0 )
As it is to pass through B and C respectively
a-2b+3c =0
Oa+b+3c =0

Solving these equations, we get

a
g

wila W



v From (i),
Sx-1+3y-1)-(z+2}=0
] 9x +3j—-z-14=0 i)
- Vector equation of the plane is
7 (9i+3)-k) =14

The given line is
7 = 3i- ok +A2i-2j+D)
r—3 y+1 z+1
S ETg
5 = 1 (say)

(2. +3,-2—T,A-1)

If it lies on the above plane (i), then

I+ D3] -1)-(~1)—14=0"

= MA+1l=0=A=-1

. Their peint of intersection is
-2+32-1-1-1)=0,1,-2). Ans,
A cooperative society of farmers has 50 hactares
of land to grow two crops A and B. The profits
from crops A and B per hectare are estimated as
Z 10,500 and ¥ 9,000 respectively. To control
weeds, a liquid herbicide has to be used for
crops A and B at the rate of 20 litre and 10 litre

per hectare, respectively. Further not more
than 800 litres of herbicide should be used in

-order to protect fish and wildlife using a pond

which collects drainage from this land, Keeping
in mind that the protection of fish and other
wildlife is more important than earning profit,
how much land should be allocated to each crop

$0 a5 to maximize the total profit ? Form an LPP.

from the above and solve it graphically. Do
you agree with the message that the protection
of wildlife is utmost necessary to preserve the
balance in environment 7 [8]

Solution : Let x hectare and i hectare be allotted to
grow crops A and B respectively. Then the LP.P.
15 maximize :

Z = 10,500 x + 9,000 y subject to consiraints,

x+y s30
20x + 10y < 800
= 2x +y < 80
and x20,y20
First we draw the line AB and CDwhose equations
X+ =50 -3)
A B
x| 0Q _50
y |50 0

(i)

]

Wi

e
T

T
“ =
=

.,

h_'"_k\':"mf".i

=i
s

:

..

s

_1?
=

iy

it

H-o
e
|
T

Ry T

EHH
A

. The feasible region is DPA() which is shaded
in the figure.
P is the point of intersection of the lines
x+ty =50

2x+y =80
Solving these equations, we get point P (30, 20).
The vertices of the feasible region are (0, 0),
D (40, 0), P (30, 20) and A (0, 50).The value of
objective function Z = 10,500 x + 9,000 i at these
vertioes are as follows :
Corner Points | Z = 10, 5002 +9, 000y
AtO(0,0) Z=0
AtD(40,0) | Z=4,20,000
AP (30,200 | Z=4,95,000 maximum
AtA(0,50) | Z=4,50,000

. The maximum profit is 495,000 at point
P (30, 20). Yes, 1 agree with the message in the
question. . Ans,

29, Assume that the chances of a patient having a

heart attack is 40%. Assuming that a meditation
and yoga course reduces the risk of heart
attack by 30% and prescription of cerfain drug
reduces its chance by 25%. At a time a patient
can choose any one of the two optiens with
equal possibilities. Tt is given that after going
through one of the two options, the patient
selected at random suffers-a heart attack. Find
the probability that the patient followed a course
of meditation and yoga. Interpret the result and
state which of the above stated methods is more



beneficial for the patient, 8]

Solution : Let E; be taking a course of meditation
and yoga and E; be taking a course of drugs.

A be the patient gets a heart attack.

Here P(EV) = ;P(E;) 5
70 4
P(A,’Eﬂ = ﬁ)(m
/54
TAE) = 105 100
By Bayes’ theorem,
P(E

P(E, ). P(A/E, )+P{E, )P{A/E,)

Mathematics 2013 (Delhi)

1,704
_ 27100100 _14
T1_ 7040 175 40 29
— X —XK —F K= X :
271007100 275100 100

Now, F(Ez/A)

P(E,) P (A/E,)
T PE)FA/E)+PE)P(A/E,)

1_75 40

2 100 100

1 ?5)(40 1 ?UXJID 29

27100 100 27 100 100

Since, P(E1/A) < P{Ez/A) the course of yoga and
meditation is more beneficial for a person having
chances of heart attack. Ans,

SET II

Time allowed ; 3 hours

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

| SECTION — A
3. Find the value of b if

a-b 2a+c |1 5
2a-b 3c+d| | 0 13

Solution : Given,| #~? 26+¢| [-1 5
2a—p 3c+d a0 13

[1]

Comparing the corresponding, we get
a-b=-1 afi)

k
and 2a—b={]:>u=5 i)
From (i} and (ii),
%—b :—']_:}:22‘:—-1_25&=2. A.“.S.

9. Write the degree of the differential equation
d 4 dz
(Ez!{] +3:||c—3’Ir =0,
Suluﬁun : The degree of the differential equation

dv® [1]
2
(ﬂ"-] +3xd—y =0is1.
At

dx

28

Maximum matks : 100

SECTION —B

16. P speaks truth in 70% of the cases and Q in 80%
of the cases. In what percent of cases are they
likely to agree in stating the same fact 7
Do you think, when they agree, means both are
speaking truth ? [4]
Solution : Pmbability uf P speaki.ng the truth is

';
ot 1-
100 P[P} 10 10

Pr-:')babﬂity of Q speaking the truth is

80 8 g _ 2

PQ =105~ PQ)= =1"9010

Now P and Q are likely to agree with each other
in the following mutually exclusive cases.

(i) Both speak the truth

(i1} Both do not speak the truth

By the theorem of total prebability,

.. Probability that both P and () agree

=P(PQor F Q)

=P () P(Q) + P(FIP(Q)
7 8 3 2 56+6 62

w10t 1010" 00 100

Hence, they are likely to agreein 62% of the cases.



No, not necessarily when they agree there may
'be case in which they both does not speak truth.

Ans.
18. ]fa—:+;+kami b }—E, Endavectorc, such
tha.taxc—banda.c 3. [41
.l‘\ MM —> MM
Solution ; leen, a=i+j+k and b=j-k
Letc=x 1+x2}+x33‘2
- —+
a.c =3 (Given)
(?+ ?+£).(x1 i+, j+ X3 1?] =3
= xtxztaz=23 ' (1)
E S | —%
and axc = b
ook s
i j k .
1 1 1| =§-k
A Xy X3
A A aonoa
(g — 25 ) i— (X3 —2y) jH{xz X}k = j—k
= T3—x =0 (i)
11 —'1'3 — 1 ...(i.i.i.)
X1—x2 = 1 ...(iv)
Solving the equations (i) to (iv), we get
D e g =l
- Hn 24 2~
£ = —i+=j+=k

—
C

1]
—
o
+
i >
oty
+
ha
e
—

. :
19, Evaluate:j[|x—1|+|x~2[+]x-3|}dx. [4]
1

3

Selution: Letl = j{|x-1|+|x-2|+]|x-3[]dx
1 .

2
= J[|x=1]+]|x=2]+]x~3|]}dx

1

3 _
+[[|x—1|+]|x-2|+]x—3|]dx
2

= j!.[x—l—(x— 2)~{x—3)].dx
1

+?[(x—1]+{x-2)~(x~3}].dx

?(—xﬂt dx+ j(x)dx
1

ol

20.

B,

29

7 5

—6-—4=p-1=5, A
2+2 Ans
241
Evaluate : | —————— 4
u j-:x”+4}(x2+251 L4l
Selution : Let T ¥ 41
on s s T
(x® +)(x%+25)
Putting x% = i,
_ y‘+1
T+ )y +25)
__A _ B
T oy+4 y+25
= y+1=A(y+25)+B(y+4
Putting y = — 25, we get
8
-24=B(-25+9=B=7

and putling v = - 4, we get

1
-3 = A4+ D A=

st ot
{y+1)(y+25) Tly+4 )] 7\y+25

PRRETTY
TR+ 425 7\ +4) T\FP+25

On integrating both sides w.r.t. x, we get

x +1

[T s

Y 5t T (£]+§.1m-1(£)+c
72 2} 75 5

SECTION —C

Show that the differential equation

x +52

xﬁsin [£)+x~ysin (£J= 0 is homogeneous.
dx x) - x

Find the particular solution of this differential

L
equation given thatr =1 whenl ="

{6l



Solution : The given differential equation is

x;x—ys'm (%]+ x—ysin [%J= 0

L g)_ " (z .
1 .tdxsm(x = )¥sm . X
ysin(EJ—x gsi.ng—-l
= ﬁz X Y e - will)
dx xsin(g] sin-y
X X

which is clearly a homogeneous differentiabie

equation.

= Y prx®
dx ix
Eq. (i) becomes
dv  vsine-1 1
?Ttr—= - ===
sing sin o
= v__ 1
dx sine
= sing de :’Lﬁ-
x
On integrating, we get
1
= [sinvde = —J;dx
= —coso = -logx+C
= lcg:t-cos[gJ = v(if)
x

C
; n
Givenatx=Iand y= 7
= logl—ms[g) C

C

1

¢

1l

Mathematics 2013 (Delhi)

. The particular solution of the given differential
equation is :

logx-—cns[g] =0 Ans,
x
29. Find the vector exuation of the plane determined

by the points A (3,-1,2), B (5,2 4t and C{-1,~1,6),
Also find the distance of point P (8, 5, 9) from thia
plane. lé]

Solution : The given points are

A (SI'— 1- 2];B (5r 2; 4:'; C (‘_' ].u _lr 6]

Equation of any plane passes through A (3,—1,2)
is 2

aE=-N+by+N+c(z-2)=0 (i)
Paints B and C lie on it.
: 204+ 30+2c=19
—da4+0b+4c= 1
Solving these equations, we gef
q i b _ C
12-0 —BR-8 0+12

g Pl

= 37 -4 3
- BEquation of the required plane is
B(x-3)-4(y+1)+3(z-2) =0
= 3x—4y +3z-19=0 (i)
In vector form, it becomes

T 3i-43+30)-19=0
Now distance of P (6, 5, 9} from (ji),

3x6—4x5+3x9-19
J32£(-ap +32 ’

d=

18—-20427-19| 6
ST T A

SET III

Time allowed : 3 hours

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

SECTION — A
2. Write, unit vector in the direction of the sum of
iy .‘\.‘ A A -3 nA ]
vectors 4 =2i- §+ 2k and b =—i+j+3k, [1]

a — A M R Lo} A
Solution: g =2{-j+2k, b =—i+j+3k

30

Maximum marks : 100
e T ] A M Fal M A
Cod+ b ={2-1)i+ (S1+ 1) j+(2+ 3)k=i+ 5k

[a+h|=12 152 . 25

Therefore, the required unit vector is

s+ b 5k
a+ b i+
= ] 2 »
-
sy s



4, Write the degree of the differential equation
g2 AS 4

¥ LﬁJ +y[%} +x* =10

Solution : The given differential equation is

x —_——

3 4
dy ] 3
+ AN S =|::|
G y[dx ’
The highest order derivative present in the given

2

d
differential equation is;‘g’ The power raised to
2
Y i three.
dxz

J11

rdﬂy‘\

Sa, the degree of the given differential equation
is 3, Ans,

SECIION —B

11, A speaks truth in 75% of the cases, while B in

90% of the cases. In what percent of cases are
they likely to contradict each other in stating the
game fact 7 Do you think that statement of B is
true ? i4]

Solution ; Let, the probability that A and B speak
truth be P(A) and P(B) respectively.

7 3
Therefore, P(A)="—="7T and P(By=—=—

They can agree in stating the fact when both are
speaking the truth or whan both are not speaking
the truth.

Case 1: When A is not speaking the truth and B
is speaking the trath.

Required probability

‘3
:(I_P(AD”Pm:':(l_i)xﬁ_ﬁm 40
Cas22: When A is speaking the truth and Bis not
speaking the truth.

Required probability

3 9 3.1 3
= - IS AV] | I v
PA)(L-FE) 4“[ 10] 1 70 40
Tﬁmefme,&vepercenlofcas&mw}ﬁchtheyare
-likely to agree in stating the samc fact is equal to

[-9—+1)xlﬂﬂ=3m$. Ans.
40 40

Using, vectors, find the area of the triangle
ABC with vertices A (1,2, 3), B 2, -1, 4) and
C '[41 5r o 1)- [‘“

Solution ; The vertices of A ABC are A (1, 2, 3),
B(2 -1,4) and C (4,5, - 1).

13.

EB — Posttion vector of B —Position vector of A

31

= (27— + 4Ky =(i+2+3K)
= ?—3}”?
AC = Position vecior of C— Position
vector of A
= a1 5]-B-(+27+3k)
= 3?+3}:—4E
MNow, ;

- Y A AN A L *
ABxAC = (i-3j+k)x(3{+3j—4k)

Tk
1 -3 1|=1012-3}—j(—4-3)+k(3+9)
3 3 -4
A A~ i,
= 9747} +12k
—
|ABXAC| = (90 + @) +(127 =274

1. = —
.'.Amanfﬂwﬁ.ABC:E]ABxACI

= % 274 sq. units. Ans,

5
14. Tvaluate :j[|x-2}+]x—3|+|x—5]ldr. 4]
Solution:Let, Aix) = |x—-2f + | x-3| + |x-5]
5 3 5 ;
I=£f(x)dz=£f(r)dx+£f(xldx

3
== jx=2+3-x+5-x)dx+
2 o

5
f(x=2+x-3+5—x)dx
3

a 5 e =7 3
=I= I(ﬁ—r}dx+jx dx:[ﬁx—_ +[_L
. 3 2 5 2

i 9 25 G 23
= [18_5_12-'__2]4_[?"5]__2’ AN,
2x* +1
n E\Tﬂl b [ 4
15 uate Ix’(x’+4}dx (4]
2x” +1 242 +8-7
1 H = ——-—dx: R
Solution : I j12(12+4] ij{x.z +4)
_ 2e* +4)-7
T Pt +a)

[Multiplying & dividing by 4 and then adding
and subtracting 2in 2mi Integral]



SECTION — (C

23. Find the coordinates of the point where the ne
through (3,-4, - 5) and (2,— 3, 1) crosses the plane,
passing through the points (2, 2, 1), (3, 0, 1) and
(4, -1,0. [61

Solution : The equation of the straight line passing
through the point (3, — 4, - 5) and (2, - 3, 1} is
x-3 _ y-(4) _z-(5)
2-3 —3-(-4) 1-(~5)
. x:13 L, jf—i—il L, 225 Ao i)
The coordinates of any point on line {j) is
(=X +3,0.—4,6%—5).

We know that, the equation of the plane passing
through three poi

Orr o, 21), (oae Yo, 22), (xa, ya, 22) is
I ¥y oz
Ta—0 Ya—l Zp—%|=0

-4 Wyl H3-n

—

5o, the equation of the plane passing through the
poinds (2,2,1),(3,0.1} and (4, -1, 0) is

-2 y-2 z-1

1 -2 0 |=0

2 -3 4
= {(-2)2-0)—F-2} -1-0} +{z—1) (-3+4 =0
= Z—dey—2+2-1=0
= 2Zx+y+2-7=0 i)

If the point (— A + 3, & - 4, 65~ 5} lies on the plane
(i), then
2=h+3}+ Q0 —Y+(6A-5)=-7 =D

32

= Bi-10 =0

= A=12

Putting . =2 in (- + 3, A = 4, 61— 5), we have
-2+3,2-4,6x2-5=(1,-2,7)

Thus, the coordinates of the point where the line
{i) crosses the plane (ii) is (1, -2, 7}. Ang,
Show that the differential equation (xe¥" + y
dx = xdy is homogeneous. Find the parficular
solution of this differential equation, given that

L

x=1wheny=1. [6]
Solution : The given differential equation is
.2
(xe™ +y)dx = xdy
3
dy X ty_ '
= = flx,y) i)

Replacing x by ix and y by Ay in (i), we have

(Ax)e™™ + 3y
hx, hy) = 22 TR
fOx, ) =
!
= ¥ ie:cj =;"nﬂx.-5’]

Therefore, the given differential equation is
homogeneous whose degree is 0.
%

Ay x4y
dx X
e e ]

2 o P
Puty-vxmthatdr—v+xdx - Wwe get

et
THx— =&+
dx.

dr
= x%:e"::-e’”dv=ﬂ—

dx
Integrating both sides
jevdo=2
X
= —e=logjx| +¢c
— —e¥ = loglx]| +¢

Itis given thatatx =1, y=1

g 1
—€t =logl+c=c= 3
. Particular aolution is
1

% = log |x[-4

3

.= —f=lﬂg[%~—10g[«"fl)

- log I-elog|x]|

E
=log (l1-elogi{x|)-loge

= y=x-xlog{l-elog |x|}. Ans.



