CBSE 2013 Maths Solved Paper

Download All Previous Year and Sample Paper from www.cbsepdf.com

Mathematics 2013 (Outside Delhi)

SET I

Time allowed : 3 hours

SECTION — A

Maximum marks : 100

1. Writetheprincipal valueoftan™ 1(3) —cot ™ (-3)

[1]

Solution : Given,
tan™ ('\/5)— cot™ (—1/5)
=tan14/3 - (n—cot“1 \/5)

[~ cotl(-x)=n~ cot™? x]

tan"1 3 + cot™ Jé_ -

|

Na

= T
_211;

Ans.

= a3l =—a13

. x:-—(—2)=2. Ans.
' . 1 1]
4, Ifmatix A=| | andA®=KA, then write

the value of K.

Solution : Given, A=

(1l

-

1 17
1 1

2. Write the value of tan™

[ 2]

Solution : tan™ [Zsm (Zcos -1 J_ﬂ

= tan

= tan

= tan

n

I

-1

-1

~1

tan1|2

pinfoe (o)
2]
(3

7

tan“l(x/g)

|
L
3
—
Wl
—

= 'E Ans.
3
3, For what value of x, is the matrix

0o 1 -2]
A=(-1 0 3 |askewsymmetric matrix?[1]

x 3 0
Solution ;: We see that,

a1 =% ,
Given that the matrix ‘A’ is skew symmetric
aij = —4aji

www.cbsepdf.com

A2‘ [1 —1][1 -1
and 1 1)1 2
[1x1+(=)x(-1) 1x(—1)+(—1)x1'|
= (D)x1+1x(-1) (D)% (1) +1x1]
1+1 -1-1
T l-1-1 141
2
1% 7]
1
= A’= 2[_1 1]=2A
Also,
A2= KA
K=2 Ans,

Write the differential equation representing the
family of curves y = mx, where 1 is an arbitrary

constant. (1]
Solution : We have,
Yy =mx
On differentiating, we get
d .
E% =m (i)
and m = % ..(ii) (Given)

From (i) and (ii), we get
dy _y
dx X
The differential equation representing the fan:uly
of curves y = mx is
xdy —ydx =0. Ans.
If A is the cofactor of the element a;; of the
|2 -3 b
determinant 6 0 4
1 5 -7
of aszz. Asp. [1]

then write the value
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10.

2 3 5
Solution:letA=|6 0 4
1 5 -7
2 5
A@="k 4=4&4m=n
a3 =5

Thus, a32.A32 =5x%22=110. Ans,

P and Q are two points with position vectors

32-2b and a + [ 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

- - - o
_ 20a+b)-1(3a-2b)
2-1-

+25-32+2D

+43.

R

]

2

Rl 8l

Ans.

Find | % | if for a unit vector 4, (x-a)(x+a) =15.
[1]

Solution : We have,

(z-2)(z+2)=15

=|% |2-]7 |%=15

—

= |x[P=15+d[2 (v ]2]=1)
= || = V15 +12

-

| x| =4 Ans,

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

Solution : Length of perpendicular

- '2(0)—3(0)+‘6(0)+21| 2
Er(apre | V89

21

7
=3.

Ans.

The money to be spent for the welfare of the
employees of a firm is proportional 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
R{x) = 32" + 36x + 5, find the marginal revenue,
when x = 5 and write which value does the

quesfion indicates. [1]

Solution : Total revenue, R(x) = 3x% + 36x + 5
Marginal revenue,
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RE) _ 6r 436
Atx=35,
dR(x)
=6(5)+36=66
T G+

Thus, margmal 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, =) given by flx) = x* + 4.
Show that fis invertible with the inverse f~1 of

fgivenbyf(y) = [y—4 whereR*is the set of
‘all non-negative real numbers. [4]

Solution : Given, f(x)=x*+4
Letr f(x1) = f(xz)
= Z+4 = x2+4
= X1= X2

Thus, f(x) is one-one.

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

f)=y=22+4

Thus, we can say that f(x) is onto.
Now, f(x) is one-one and onto. Hence, f(x) is
invertible.

Let M =y=>2+4=y
= 2 =y-4
‘i‘e. X = ,fy‘—‘]:
Also, x =fy)
o = Jy-4. Hence Proved.
. Show that : tan(lsin-l 3)=ﬂ. [4]
2 4 3

Solution : Let tan(%sin‘l E) = x

4',
= lsin"lg = tanlx
2 4
. _]‘3 1
sin  — = 2tan" x
4
. _,.1 3 . _1 2x
= sin” " — = sin
4 1+x?
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Thus,
2 _ 3
1+:c2 4
= 8x = 3+3x°
= 32-8x+3 =10
Oncomparing'with
a2 +bx +c¢ = 0, we get
a =3,b=-8,¢c=3
L . BE64-36
- 6
. x_—biv‘bz—4ac
S ERE———
4447
= X = —
3
But sin 20 = E
4
4
= - 0<20< —
2
) T
0<8<—
= 4
. Accordingly, -
0 <tan9<tanz
O<tand<1
or 0<x<1
4
Thus X = +3J7—isrejected
- tan(lsin-]‘g): 4-V7 _pus.
2 4 3
Hence Pioved.
OR

Solvé the following équation :

. 13
cos(tan™ %) = sm(cot 1 Z)
Solution : Given,

cos{tan™ x) = sin (e:ot'1 %)

4
-1 E = si -1 _)
=  COS (tan .1) sin (tan 3
= cos tan“l£ = COs E—(tan'l E)
1) 2 3

On comparing
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13.

= tan‘lx+tan”1é=E
3 2
4 )
4 x+§ n
—> tan 2 =E
1-—x
3 )
3x+4
-3 |_T
= tan 3. =3
3
N 3x+4 tan(E)
3—4x 2
3x+4
pos ] =0
3-4x
o 3-4x =0
3x+4
= 3-4x=0
3
X = 2 Ans.

Using properties of determinants prove the
following :

x x+y x+2y

x+2y x  x+y|=9G+y. [4]
x+y x+2y x
Solution : L.H.S.

x x+y x+2y
=|x+2y X x+y
x+y x+2y X
Applying R1 - R1 + Rz + Rg, we get

3x+3y 3x+3y 3x+3y
=|x+2y x x+y
x+y  x+2y X

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

1 1 1
=Bx+3y)|x+2y x  x+Y
x+y x+2y X

Applying Cz -> Cz - Cl‘ and C3 - C3 - C1,
1 0 0
= 3x+y)|x+2y -2y -y
: xty Yy Y

Taking—yandy common from Cz and Corespectively,

1 00

= By (x+y)x+2y 2 1

x+y 1 1
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Expanding along Ry, we get 2y
e gin—l - -1
=3yt + 9 [12-1)] [ sin (sz )- 2tan x]
= 9%(x +y) = RH.S.
Hence Proved On dlfferent;atmg, we det
Yy
d 2 < = x [(6¥) log 6]
14. If y* = e, prove that Ey = u:—:;iy")— . [4] dx  1+(6%)
Solution : Given, ’ L 2(6")log6 _22"3%logé
¥ = dx 1+(36)* 1+(36)*
Taking log on both sides, dy ¥+ 3
= : - = ~ [logé. Ans.
xlogy = (y—x)loge dx  \1+(36)
= *logy =y-x (vloge=1) 15 Find the value of k, for which
= y=rlogy+x ()
On differentiating, we get 1tk —v _kx,if——ISx(O
dy dy fo) = *
T AR
Ir x dx+ ogy+1 2x+1 ifo<r<1
dy xdy x-1
= ol ;_d;-'- logy+1 continuous at x = 0. [4]
Solution: At x = 0,
[1—£ 4y =1+1lo .
y Jax 8Y LHL = Lim f(x) = lim f(0—F)
. x k=0 —h
- &y _ yirlogy) (V=T + T+ R
y—x X
N1—kh ++
Put the value of y from equation (i), ( L kk)
dy _ (xlogy+x){1+logy) = lim (1-kh—1-kh)
dx xlogy+x—x h-—>0-h(v‘1—kh+\]1+kh)
2k 2k
dy  (xlogy+x)(1+logy) = ==k
- = Yogy V1-0 + vi-0 2
RHL= Jj = li
ﬂ - (1+logy)2 zl_lf([)}*f(x)_ E‘_%f(o"'h)
dx logy _ limzh+1=g-ﬂ~——
_ Hence Proved. " ms0 h-1 0-1
15. Differentiate the following with respect to x: Since, fix) is continuous,
2x+1 3* LHL = RHL
sin™* — - (4] . k= 11
Solution : 1+(36) oo Ans.
: OR
. 1 21'+1'31 3
Let, y = sin v o If x = a cos® 0 and y = a sin’ 6, then find the value
+ 2
5 0% 3% of %aw:%.
el 22
1+(6x6)* Solution :
.1l 26%) Given, x =gcos’6
= SIn _—
1+(6%) I
. = —— =34 cos? 6(-sin 6)
y =2 tan™ (6% ae - :
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dx
= — =-3acos’0sin®
i cos” Bsin @
and y =asin®0
= % =34sin% 6 cos O
dy _ dy/de_ 3asin? 6cos®
dr dx/d® _3gcos?0sind
= %y =—tan 0
dzy do
and —5 = —sec? 9, —
dx : dx
4y sec’ 8 o
= — s —— using (i
dx*  3acos®0sin® [using ()]
2
Ly 1
dx? 3a cos4 0sin @
fiz_y] .1
dx? Lt =% 3asin%cos4g
2
I S
i
3al= || —
2R 2
dzy 32
i S Ans.
= dx2 27a
17. Evaluate: dex. [4]
€O8X —COSQL .
Solution : cos2x—cos20
uHon : = s x—cosa.
. (2x+20'.) . (Zx—ia)
—2sin sin
2 2

]

. fx+oe), (x—a
—2sin| —— |sin| ——
(2) (2)

_ _sin(x+ o)sin{x — o)
el
Lo )oe(52 Hoanl5 =57
SRR
[+ sin26=2sinBcosB]
=4cos(x;a)cos(x;a).
= Z[ms(x;a +£;—a—)+cos(%-‘2-a - x;a):l

[+ cos (A+B)+cos (A-B)=2cos AcosB]

www.chsepdf.com
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=2cosx+2cosa

Now,
IM= {(2cosx+2cosa)dx
COSX—COSQ
=2sinx+2xcosa+C. Ans.

OR
x+2 dx
Vit +2x+3

Solution : I—Jiimdx
. Vx? +2x+3

Evaluate: |

Let, x+2= A%(x2+2x+3)+B
= x+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
= =3
and 2=2A+B
= 2=2x%+B:>B=2—1=1
j x+2 dx
\)'x2+2x+3
1(2:r.+2)+1
\/x2 +2x+3
1 1(23c+2)+1
e . DE—; "
2 Jx2+2x+3
1
+ [————dx
Vx2+2x+3
=LH+I (i)
Now,
1 2x+2
I} = =] ————dx
2°Jx+2x+3
Let x*+2x+3 =t
= (2x+2)dx =dt
L1 =={—=dt = =t dt=—. +C
1 2IJE 2! 2-17/2+1 !
= 2@Ji+C;

VX2 +2243+C (i)
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and
1
L=|/——
Nr2+2x+3
1

RN Carry
x“+2x+1+2

1

= -
\/(x+1)2 +(42)

dx

dx

dx

= 10g|(x+1)+\/x2 +2:c+3I+C2

.if})
Put the value of I; and I, in equation (i), we get

Ii\/_?— = Jx? +2x+3

+ log (x+1)+vx? +2x+3]+C
(where C=C; + Cp) Ans,
18. Evaluate Im (4]
4
Solution: | dx =] o x5
x(x +3) (x°+3)
Put, (x°+3)=t¢
= Sxdx = dt
= x* dx_ﬂ
5
dx
2(x° +3) ‘5 t(t 3)
Let 1 = é-+l
tt-3) ¢t t-3
1 =A(t-3)+Bt
= 1 = At-3A + Bt
= 1=(A+B)t-3A
On comparing the co-efficient, we get
1=-3A
= A=-1/3
A+B=0
= B=1/3
Now,
-1 1
—+ t
SIt(t —3) I(31& 3(t—3))d

-1 1
= Elogt+1—510g(t—3)+c

- %(log(t t3n+c

www.chsepdf.com 6
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[ log(a/b) =loga—logb]

- Ll[log_(x +3) ] C
5 (x° +3-3)

1 x°
= —[1 +C, Ans.
| 15(0gx5+3J
2n
. t | —gpdx.
19. Evaluate ‘!1+e§m [4]
Solution : Let,I = _[
0 14¢50%
We know that,
2q q
[ faix = [{f(x)+ f2a—x)}dx
0
T 1 1
L= (I) 1+¢°n* +1+e5i"(2“"x) de
}‘ 1 1 J
T o\14¢50F | 14 pmsinx
T 1 S x
= J sinx+ sinx dx
o\l+e 1+e
m(14¢5n%
)
oll+e
= (J;dx =[x[;
=T. Ans.

53 A A - AA A
20. If a=i-j+7k and b= 5i-j+Ak, then

find the value of A, so that a+b and 2-3 are

perpendicular vectors. [4]
AN A
Solution : Given 4= i-j +7k
- AN A
and b =5i-j +ik
. A A A A
2+5 =i- ]+7k+5i—]+kk
A \ A
=6i~2]+(7+h)k
E AN A A
and b =i-j+7k =5 i+i-Ak

=47 +@-Nk
Since (2 +8)and (4-B) are perpendicular vectors.
(2+5).(2-5)=0
67 -27 +@+WR14: +@-ni]=0
=-24+7+M)7-2)=0

= 24 +49-32=0
= A2=25
A=%b5. Ans.
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21. Show that the lines

- A A A A A A
r=3i+2f-4k+Mi+2]+2k)
s A A A A A
r=5i-2f+p@Bi+27+6k)

are intersecting. Hence find their point of
intersection. (4]

Solution : Consider,

A " AL A N A
=37+2f—4k+A(i +27 +2k) ..(0)

=] =l

A Iy A
=@B+NI+Q2+22) ] +(-4+20)k
— sy A A
B

Put =xi+y]j +zk in above equation

A A A A A A
nxi+yfrzk=B+0N)i +Q+2)] +(-4+20)k
Equating coefficients of ?,?and Ilé,we get

x=3+Ay=2+2%z2=-4+2)
- Coordinates of any point on line (i) are
(B+A,2+20,-4+2))

Consider,
- A h A A A
r =5i-2] +u(Bi+2] +6k) ...(ii)
- A " A
7 =(5+3W)i+(-2+2w) ] +6pk
= A n A
Put r =xi+yj+zk inthe above equation, we
get

A A A A " A
xi+yj+zk =(G+3p)i +(=2+2u) ] +6uk

Equating coefficients of lz\ , /]\ and 2 , we get
x=5+3u,y=-2+2p,z2=61
- Coordinates of any point on line (ii) are
' (5 + 3, — 2 + 24, 644)
Line (i) and (ii) intersect if
3+A=5+3u =2>A-3u=2 w{1id)
2+2A=—24+2u=> 20 -2u=-4 (iv)
4 +2h=6p=>2A-6u=4 (V)
" Subtracting equations (iv) from (v), we get

4y =-8
= p==-2
- From equation (iv),
22-2(2) =-4
= 2h=-4-4
-8

= —=-4
= A 2

Put the value of A and p in equation (iii),
A-3u=-4-3(2)

www.chsepdf.com

=—4+6
=2

Putting the value of A in (3 +2, 2 + 24, -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
points (2, 1, -1) and (-1, 3, 4) and perpendicular
to the plane x -2y + 4z =10.

Solution : Equation of plane passing through
(21 ]-r _1) is

a(x—2) + b(y-1) + c(z+1) = 0 (i)
This plane passes through (-1, 3, 4)
Thus, a(-1-2) +b (3-1) +c(4+1) =0

= 3a+2b+5c=0 ..(id)
Also, the above plane is perpendicular to the plane
x-2y+4z=10
a(1) +b(-2) +c(4) =0
= a-2b+4c=10 .(iid)
Now, we have
-32+2b+5c=0
and a-2b+4c=0

Solving the above equation by cross multiplication,
we get

a b ¢
8+10 5+12  6-2
a b [
= _— = —— = =A,
18 17 4

= a=18A, b=17% c=4
. Eq. (i) becomes

18A (x-2)+17A (y-1) +4A (z+1)=0
= 8x+17y+4z-36-17+4=0
= 18x+17y+42z-49=0

which is cartesian equation of the plane.
.. The required vector equation of plane is

- A ” A
F.187 +17 ] +4 k )=49. Ans.

. Theprobabilities of two students A and B coming

to the school in time are 3 and 5 respectively.
7 7

Assuming thattheevents, 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 schoolin time, (4]
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Solution : Let probability that A comes on time
=P(A)

Let probability that B comes on time
=P(B)

PA) = >

Njor

P(B) =
_ Probability of only one of them coming to school
on time
' =P (A Bor AB) '
=P(A)P(B)+P(A)P(B)
=P(A) [1-P(B)] + P(B) [1-P(A)]

_ 6 .20_26

= — 4=

49 49 49
Student will not get punishment if he reach on
time. Ans,

SECTION—C
23. Find the area of the greatest rectangle that can

~ be inscribed in an ellipse £+ f—z =1L [6]

o
Solution : Equation of ellipse is
2
"—2'+£2 =1 i)
a“ b
Y
F 3
A B '
X'e . 5 / »X
D C '
Y'V

Let the coordinates of the points be
A = (-acos 0, bsin 0)
B =(acos 0, bsin )
C =(acos@,~bsinb)
and D =(~acos@,~bsin 6)
Thus, V
AB =24 c0s 0

www.chsepdf.com
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BC =2bsin @
Area of rectangle ABCD,
S=ABxBC
= (24 cos 6).(2b sin 6)
= S = 2ab sin 20
On differentiating, we get
%g = 2ab(2 cos 20)
a5 "
= i 4ab cos 20 .(if)
For greatest area,
ds
2 o
do
= 4abcos20 =0
= cos 26 =0
= cos20 =cosm /2
=S 20=m/2
T
0=—
= 2
On further differentiation of equation (ii), we get
d*s
— =-—8absin 20
de
Putf=

4

2
s =-8ab<0
de? ) _

L
, ; ]
.~ Area is maximum when 6 = 2
Smax = 24b sin 2 (g) = 2b sq. units. Ans.

OR

Find the equations of tangents to the curve
3x? - y* = 8 which pass through the point

oof

Solution : The equation of the curve is 3x>~ % =8.

On differentiating, we get
dy
6x-2y. < =0
ol dx
- &y _3x

dx ¥ E
Let (x1, y1) be the point on the curve at which

tangent passes through the point [3,0}
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32—y =8 curvey = | x|. The point of intersection of parabola,
1 y=x*andline,y=x in the first quadrantis P(1, 1). The
y12 =3x8 (i) given area is symmetrical about Y—axis.
Slope of the tangent +Y '

(d_y) _ 3
e y) N

Equation of the tangent passing through the point

(x1, y1) with slope %*ls
1

3
y-y1= i(«’f“xl)
bk :

4
Point (_ 0) lies on the above tangent,

3’ . X
311 [4 )
O~y =—|7—1
y1 \3
2,2 _
=y~ +4n=0 . Area of OPRO= Area of OQSO.
= y12 = 3x% —4x, (i) .. Required area = 2 (Area of shaded region in the
Now, take equation (i) and (ii), we get first quadrant)
1 2
3x% —8 = 3% —4x = 2 (x—x*)dx
= 4x =8 ) 2 AT
= x1=2 B 2 3 0
From equation (ii), we get 11
¥ =327-4Q) - [5'5]
= y12 =12-8 =2 x%
2
= =4 =1 §q. units. Ans,
= =2 3
& 25. Find the particular solution of the differential
Now, equation of tangent at the point (2, 2) is equation (tan™! y - x)dy = (1 + y?)dx, given that
givenby, 3 whenx=0,y=0. [6]
2 .
y-2= —;——(x -2) Solution : The given differential equation is,
= y-—2=3x—6' (tan_ly—x)dy=(1.+y2)dx,
= y-3x+4=0 N dx _ (anly-2)
and equation of tangent at the point (2, - 2) is dy (_1+y2 )
givenby, - dx _ tan"ly o x
y+2= %(x—z) dy ~ 1+y® 1492
dx x tan "1y
= y+2=-3x+6 = d-+ T =T
Yy 1+y 1+y -
= y+3x-4=0. Ans,
. . dx
24, Findtheareaof theregionboundedby the parabola On comparing with the form . Px=Q, weget
y=+r2andy= [x|. 6] LY
Sl pol anagoy
Solution:Given parabola yy=2>which is symmetrical Tl and L2 = 149°

about Y-axis and passes through O(0, 0) and the
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26.

Integrating factor (LF.) = e/

2
=@ 1+y2 = Etan ¥
The solution is

*(LE) = JQ.(LF.)dy

-1 -1
= xetmlyo ey B Y,
1+y
Let t = tan™' y for RH.S
a1
dy  1+y?
= dt = Ay
1+y2
= xe® Y o [etia
Integrating by parts, we get

2™ o tfetdt— j[ditt.j e‘dt]dt

= xe™Y = ety [et dt

= xd™ Vot daC

= xS yea Ty _panly o
Whenx=0,y=0

-1 -1
0 = tan™l 0| %" Oj—e"“ ’yC
0=0.e"-+C

=
= 0=0-1+C
= C=1
Thus,
. 4 =
xe= Y o tan“ly'(etan yj—em‘ )
= x=tanly—1+¢® "y Ans.

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

- A A d AA A
7.(i+37)—6=0 and r.3i—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 (2 plane) = 0

-3 A A - A A M

[7 (i +3j)-6]l+A[r (3i- j—4k)]=0

- Fal A A
= r[A+30) i +(3-A)j-4rk]-6=0 ..()
Length of perpendicular from the origin is

| -5 |,
[Vit+302 +3-AP+C |

www.cbsepdf.com 10
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= (1+30)2+B-A2+(~4)? =36
= 1+9A%2+60+9+2A%—6A+16)2 = 36
= 26A% =26
= A2 =1
A=zl

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

- A A A
FI1+3)i+(B-1)] —4k]-6 =0
- N oA )
r4i+2]-4k)-6 =0
- AN A
r(2i+j-2k) =3

When, A =-1
= A i A
r.[(1-3)i+(3+1)j +4k]-6 =0
- A A A
= r.(2i+47+4k)-6 =0
. > A A A
= T (-i+2j+2k) =3

A A A
Hence, equations of the planesare 7 .27 +] ~2k )

- A A A
=3and r.(~i+2]+2k)=3, Ans.

OR

Find the vector equatjon of the line passing
through the point (1, 2, 3) and parallel to the
- A A A il AA A

planes r (i—j+2k)=5 and 7 (3i~j+Kk)=6.
Solution : The equation of line passing through
the point (1, 2, 3) is

x-1 _ y-2 z-3

a b ¢

The given planes are

(i)

AN A
F(i-j+2k)=5
x~y+2z=5 (i)
=2 A N A
and r.(37{+ J+k)=6
Ix+y+z=6 . (1id)
Since line (i} is parallel to both planes (ii) and (jii),
- It is perpendicular to the normal to the planes
a1l +b(-1)+¢2=0

= a-b+2¢=0
and 23+b1+c1=0
= 3a+b+c=0

Solving these equations, we get

a_ b _ ¢
-1-2  6-1 143
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. « _b_c
3 5 4
-. From (i), the required line is
x-1 y-2_ z-3°
3 5 4
- The vector equation of the given line is
T=a+0b
-> A A A
= r =(i+2]+3k)

A A A
+M-3i+5]+4k). Ans.

27. In a hockey match, both teams A and B scored
same number of goals up to the end of the
game, so to decide the winner, the referee asked

oth 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 getting a six by the captains
of both the teams A and Bis '

1

P(A) = 3

and P(B) = %

— = 1 5
. P(A)=P(B) = 1—'6—=g

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

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

=P(A) + P(ABA)
+ P(ABABA)+...
=P(A) +P(A) P(B) P(A)
+ P(A)P(B)P(A ) P(B) P(A)+..
"1 551, 55551

66
+=|=| == +.
6 \6 6 \6

This is an infinite G.P.

| ==

0 o

a

i}

-
i
TN O =

and

oGt
%
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Hence, the probability of the team A winning the
match

1
.6 (usings. =]
5 2 1-r
(¢)
6
1
_6_6
T n
36
Since, the total probability is unity, the probability
of team B winning the match 1_i=i,
11 11

The decision of the referee wasnot fairas whosoever
starts throwing the diegetsanupperhand.  Ans.

. A manufacturer considers that men and women

workers are equally efficient and so he pays them
at the same rate. He has 30 and 17 units of workers
(male and female) and capital respectively; which
he uses to produce two types of goods A and B.
To produce one unit of A, 2 workers and 3 units
of capital are required while 3 workers and 1 unit
of capital is required to produce one unit of B.
If A and B are priced at ¥ 100 and ¥ 120 per unit
respectively, how should he use his resources to
maximize the total 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
revenue. Then the total revenue is Z = 100x + 120y.
This is a linear function which is to be maximized.
Hence it is the objective function. The constraints

are as per the following table :
- Total
UnitA | UnitB )
Units
Workers 2 3 30
Capital 3 1 17
From the table, the constraints are
2z +3y <30
3x+y <17
and x20,y20

First we draw the line AB and CD whose equations
are

2x + 3y =30 (i)
A B.
x| 0115
y (10| 0 _
and x+y=17 (i)
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C D
x 0 17/3
y 17 0
i_l E (,L‘L 5
s
1 (p.rlib'
IV u YT
(38
D7/310) (12:0) A
(C “" 5 ?’*ﬂl 3 : ‘
j' 1g

29,

The feasible region is ODPAQO 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(0, 10).

The value of objective function Z = 100x + 120y at
these vertices are as follows :

Corner Point | Total Reventic Z = 100x +120y
AtO(0,0) Z=0

AtD (17/3,0) | Z= 17%

AtP(3, 8) Z =1260 « maximum

AtA 0,100 | 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, I agree with the view of the manufacturer.

Ans.

The management committee of a residential
colony decided to award some of its members (say
x) for honesty, some (say y) 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

www.cbsepdf.com

12

Download All Previous Year and Sample Paper from www.cbsepdf.com

for cooperation and supervision added to two
times the number of awardees for honesty is 33.
If 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 one more value which
the management of the colony must include for

awards. [6]
Solution : From question,
x+y+z=12 (1)

2r+3(y+2)=33=>2x+3y+32=33
x+z=2y=>x~-2y+2=0

.(if)

(i)

. The given equations can be written in matrix
form '

AX = B fiv)
1 1 1 X 12
Here A = [2 3 3J,~x: y|;B=[33
1 2 1
1 1 1| LF 0
|A] =2 3 3
1 21
=1(3+6)-1(2-3)+1(-4-3)
C =9+1-7=3%0
= Al exists.
For adj A,

An=@B+6)=9,Ap=-2-3)=1,A13=(4-3)=-7
An=—1+2)=-3,An=(1-1)=0,Apn=-{2-1)=3
A31=3-3)=0,An=—(3-2)=-1, Azz=(3-2) =1

9 1 7 [9 3 0
adjA= (3 0 3|=[{1 0 -1

0 -1 1 -7 3 1
. 9 -3 0
Al=——adiA= {1 0 -1
A
Al 37 3 1]
- From (iv), X=A'lB
x 19 3 o2
= y = - 1 0 —'1 33 -
z| 3|-7 3 1o
[108-99+0
= —|12+0+0
|—-84+99
1(9 3
=‘3—12=4
15| [5
= x=3,y=4z=5

The colony management must includes cleanliness
for awards. Ans.
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SET II

Time allowed : 3 hours

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

previous set

SECTION — A

. 2 -2
9. If matrix A=l: ) 2] apdA2=pA,thenwrite 20. Evaluate:_[

the value of p. [1]
Solution : Given that
2 2
r=[5 3]

=[5 75 3[4 ]
[3 3] -45 ]e

Therefore, the value of p is 4. Ans,

10. A and B are two points with position vectors

24-3b and 66— 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

- - - -
_ 2(24-3b)+1(6b- a)
B 1+2

- 5 o -5
4a-6b+6b~a
3

_)
3a
—_—=a
3

SECTION —B

19. If x¥ = ¢°Y, prove that 4y = _ﬁx_z_ [4]
dx (1+logx)

Solution : Given, x¥=¢Y

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

5 .

(1+logx).1— x.—;l;

dy _
dx (1+10gx)2

www.cbhsepdf.com

Maximum marks : 100

_ l+logx-1
(1+log x)°
dy _ logx

= —2="_, Hence Proved
dx  (1+logx)?

dx
x(x® +8) il
Solution :
1
3
il s e v
x(x” +8)  x(x”+8) x4(1+£)
x3 b

I

Let, (1+—-) = —-Z%dx=dt
x

dx dt
_4

1 4t 1
I=s——(— = ——log|¢
21 241981t

b1q
21. Evaluate: I~——dx [4]
0

Solution :

T
Let 1= [——F—dx (D)

bid
and I= j—z—
0 l+cos (n %)

[ [IJ ) =':f]f(a—x)dxl

T(m—x)sinx .
[- [EoHsinT,, (i)
0 1+cos“x

Adding (i) and (ii), we get

T xsinx -

={——

01+cos x

T(n—x)sinx

2

+ dx
g 1+cos“x

T gsinx
= j 2
0l+cos :c

Let, cos x =t = —sin x dx = df
= sinxdr=-dt

whenx=0,t=landx=mn,t=-1
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- ~ it e nfan ]

1+12
= [tan™! (-1) - tan~}(1)]

r
2

2
i

I

T
SECTION —C

28. Find the area of the region {(x, 3) : y2 < 6ax and
x® + y* < 16 4%} using method of integration. [6]

Solution:
YA

22 +y2=164%

X'e

vY'

Coordinates of point C is (44, 0). Let the coordinates
of point A be (x1, y1).

x12 +64ax, =164* = (x; - 22) (x1+82)=0

= x1 =24, X1 #—8a as x; lies in the first quadrant.
o YF = 6ax, =124° =234

=¥
Required Area = Area of the shaded region

= 2( 2V,J'iﬂ(1/16az -y )dy - Nj'ga[gjdy
0 0 a

Mathematics 2013 (Qutside Delhi)
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A )

= %(41:%[5) $q. units. Ans,

29, Show that the differential equatlm{ xsin? (y ] y]
dx + xdy = 0 is homogeneous.

Find the particular solutlon of this differential

equation, given that ¥ = Z when x = 1. [6]

Solution : Given, [x sin? (1)_ y]dx+ xdy="0
x

}d_y = y—xsin2 (l)

= dx x
dy ¥ _4p2¥
= —= = < —gin* ~
dc  x Sy
which is a homogeneous differential equation.
dy dv
Put, = = =p+x—,
y vx:dx e
we get
vrx & = p_sin?o
dx
= o _gn?p
dx

~ Separating variables and integrating

dv
~_~_J'_
sm v

= —cotv =-logx+C
= logx—cot(yix) =C
Whenx=1,y=g
logl—co’cE =C
4
= 0-1=C =C=-1

Hence required particular solution is

log x - cot(lj +1 =0 Ans.
x

SET III

Time allowed : 3 hours

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

SECTION — A

3 3

9. Ifmatrix A= [_3 3

] and A?=1 A, then write

the value of A. [1]

www.cbhsepdf.com 14
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Solution : Given,

a=|> Bliadazoa
-_33an =AA
3 8|3 -8]_,[3 -3
Z|8 3|8 3|73 3
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18 -18 _ 3 -3
-18 18| "|-3 3
3 -3 3 -3
Sk M LM
= 6A = AA
= A=6H Ans,

10. L and M are two points with position vectors

22-% and a+25b respectively. Write the

position vector of a point N which divides the

line segment LM in the ratio 2: 1 externally.
[l

Solution : The position vectors of the points are
- - - -
L2a-b)andM(Zz+2D).

We have to divide segment LM at N externally in
theratio2:1.
Position of vector of point N

- o - -
_2(a+2b)-12a-b)
B 2-1
+47-2

>
a+b

>
a
>
b

5

SECTION — B
19. Using vectors, find the area of the triangle ABC,

whose vertices are A(1, 2, 3), B(2, -1, 4) and

Solution : Given,
A

— A . A
A(1,2,3)=> O0A = i+2]+3k
- AN A
B(2,-1,4)=> OB =2i-]+4k
- A A A
C(4,5,-1)=> OC =4i+5J -k
- = -
AB = OB - QA
AN A A A A
=Q2i-]+4k)-(i+2] +3k)
A ~oA
=1 -3]+k
- — -
AC = 0OC-0A
AL A LA AL A A
= (4i+5]-k)-(i+2]+3k)
A A A
=3i+3]-4k
A A A
i i k
Now (axAc) = |1 ~3 1
3 3-4

www.chsepdf.com
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112-3)-] (4-3)+k (3+9)
i

A A
=9i+7]+12k

(ﬁs x X’c) = J(9 +(7)* +(12)?

= JBl+49+14
= 274
1/ -
.. Area of AABC= E (AB x AC)
= %v‘274 sq. units Ans.
dx
20, Evaluate: . 4
valuate: [ 4
Solution :
Let I= dx
. Ix(x3+1)
2 ‘
== 5%
x7(x" +1)
Put Pxrl=t
= ©=t-1
= 322 dx =dt
dt
= x%dx = ?
__1
T3 HE-1)
1.1
3742t
1 1
= = dt
3It2—t+l—-1—
4 4
1 1
=_3‘I t 1)2 1)2
(TG
___ll
=lx ! log 2+C
1) 1 1'
2| = P-4+
2 2
= %logt—:l-l—c
1 P
[==lo +C. Ans.
3 gx3’+1
21. If x sin (a + y) + sin a cos (a + y) = 0, prove that
dy _sin*(a+y) [4]
dx sina
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Solution : Here, x sin (2 + y) + sin# cos (2 +y) =0

- % = —sing, SO HY)
sin(z+y)
= x =-sina.cot (a +y)

Differentiating w.r. t. y, we get

dx
@ = - sin a.[- cosec® (a + ). (0 + 1)}
- dx sina
dy  sin’(a+y)
20
.dl= 1. w- Hence Proved.
dx i:f sina
dy
22. Using properties of determinants prove the fol-
lowing : [4]

3x -x+y -x+z
x-y 3y z-y|=3x+y+2z)Oy+yz+x2)
x-z Y-z 3z

Solution :
3x —x+y —x+z
Let A= [x-y 3y z-y
xX-z Y-z 3z
Applying C; - C1 + C3 + C3, we get
X+Y+z -x+y —-x+z
A= |x+y+z 3y -y+z
X+y+z y-z 3z
Taking (x +y + z) common from C;, we get
‘ 1 ~x+y -x+z
= (x+y+z)[1 3y -y+z
1 y-z 3z
Applying R - R; — R; and R3 » R3 - Ry, we get
1 —x+y -x+z
= (x+y+2)[0 2y+x -y+x
0 -z+x 2z+x
Expanding along C;, we get

2y+x -y+x

(x+y+2) —Z+Xx 2z+x

1]

n

(x+y+2)[(2y +x) 2z +x)
-y +2) -z +x)]
(x +y +2) [(dyz + 2xy + 2xz2 + x9)
- (yz-2y-xz+ 23]
(x+y +2z) Byz + 3xy + 3x2)
3(x+y +2) (Y + yz + zx).

L}

Hence Proved.

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

Solution : Given

R = {(x,5): ¥ <4x, 42 + 47 <9}

16

Download All Previous Year and Sample Paper from www.cbhsepdf.com

=> R={xy:y¥<dbnily): 42 +42<9)
= R =R;NnRy

WhereR; = {(x, y) : y* < 4x} (i)
Ry = ((x,y) : 4x* + 447> < 9} (i)
7 =
4+ 4y = 9
= 4x° +16x-9 = 0
= Zx+9(2x-1) =0
= | 2 or.wc—l
ary 2
From equation (i), we find thatx = 7
= y= +42 and x=:2-9-
= y is imaginary. |
So the two curves intersect at[%,\ff) and@,—\/ij
AY 1
3%)

42+ 472 =9 ¥ =4x

P

‘lB
vy (?”7

Required area = Area of shaded region

1l

2 (Area in Ist Quadrant)
2 (Area of OADO + Area of ADCA)
1 ’ 3

2 2
2] 2xdx+2] |2 - x2dx
0 1V4

>
1l

2

4x%[x3/2]1/2

I
w]oo
Y
N

—

)

|

(]

L S
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29. Find the particular solution of the differential
equaﬁon%+xcoty =2y+y” coty, (y #0), given

T
that x = 0 when¥ =5
Solution : The given differential equation is

[6]

z—;+xcoty =2y +y” coty,(y #0)

Given equation is of the form%J£ +Px=Q
Y

Here, P=coty
and Q=2y +y* coty
= ILF.= ej - e-[ oty dy

= 1Bl Y = 5in y
Now, solution is given by
x(LE) = [(LF)Qdy+C
= xsiny = Jsiny(2y +y° coty)dy +C

Mathematics 2013 (Delhi)

Download All Previous Year and Sample Paper from www.cbsepdf.com

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

2

2
2 siny.—yz-——zfcosy.y? dy+

[y? cosydy + C
= y?siny—[y* cosy dy+[y* cosydy+C

=y?siny+C
~xsiny =y?siny+C ()

I

Given that x =0, wheny = I

2
. (m Y . (=
= (0).sin (Ej =[Ej sin (E] +C

T
= —+C
= 0 n
2
—TT
C==

Hence the required particular solution of given
differential equation is

xsiny = yzsiny——- Ans,

4
L

SET I

Time allowed : 3 hours
SECTION — A
1
1. Writetheprincipal value of tan™'(1)+cos™’ (— E}

[1]
- af 1
Solution ; tan (1) +cos™ (—EJ

ot

[ cos™! (—x) = - cosx]

T wm 2rn 11
== +g-——=—F—="T
4 3 4 3 12
41
2. Write the value of‘tan[Ztan 1;) 1]
1

Solution :tan(Z tan™! %) =tan| tan™! __ 5

[-:2tan‘1x=tan“1 ZxJ

www.chsepdf.com 17

Maximum marks : 100
2

45
tan >4

25
tan
_ 35

)

a-b 2a+c -1 5
3. Findthevalue of zif = 8

I

Ans.

2a-b 3c+d 0 13
[l

Solution : Given,| 25 24*¢(_| 72 >
olution: Given,i . 5 3,415 0 13

Comparing the corresponding elements, we get

a-b=-1 (i)
% —b =0 ...{id)
2a+c=5 ...(iif)
3c+d =13 ..{iv)

Solving equation (i) and (ii), we get
a=1." Ans,
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x+1 x-1 |4 -1 )
lfx_3 +2711 3,thenwntethevalueof[ic].
- x+1 x-1 |4 -1
Soluhon.Gwen,x_s x+2—’1 3‘
= @+ (x+2)-(x-3)(x-1)
=4x3-1x(-1)
= @2 +3x+2) - (x2-4x+3)
. =12+1
= 3x+2+4x-3 =13
= 7x-14 =0
= x =2 Ans,
9 -1 4 1 2 -1
If =A+ , then find the
-2 1 3 0 4 9
matrix A, [1]

Solution:Given[ 9 -1 4]=A+[1 2 —1]

2 13 04 9
9 -1 4] 12
=>A=5 1 3|70 a4 o

_[ 9-1
-2-0

Write the degree of the differential equation

2, Y 4
EIR 2
Solution : The degree of the given differential
equation is 2. Ans,

- A A A — A A A
Ha=xit2j-zk and b =3i-yj+k are two
equal vectors, then write the value of x + y + z.

(1]

- -
Solution : Given;a = b
A A A A AA
Xi+2j-zk =3i-yj+k
Comparing the corresponding element, we get

=

x=3,y=-2,z=-1

X+y+z=3+2}+{(-1)=0.
’ Ans.

4

A
J and an acute angle 0 with k then find the value
of 0. [1]

. - Tt
If a unit vector 2 makes angleé- with i, — with

Solution ; [ = C09a=c052=1
’ 3 2

T 1
m = cosp=cos—=—

4 2

18

11.
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# =cosy=cosbD

Since, 2+ m? +n® =1

= (lJz +[—1—]2 +cos0=1
2) \V2

1 1 1

2

cos“f=l—-——==~

= ° 4 2 4

= cosf=—

= 9=E An8¢

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

4—
para.lleltothel.inex+3= 5y=z-£8 [1]

Solution : Direction ratios of the line parallel to

(i)

x+3 _4-y _z+8 ‘e x+3 y-4 z+8
3 5 6 3 -5 6
are3,-5, 6.

~. Cartesian equation of the lines passes through
(- 2,4, -5) and parallel to line (i) is
¥+2 y—-4 z+5
3 -5 6

Ans,

. The amount of pollution content added in air in a

city to x-diesel vehicles is given by P(x) = 0.005x°
+ 0.02% + 30x. Find the marginal increase in
pollution content when 3 diesel vehicles are
added and write which value is indicated in the
above question. 1l

Solution : Here, pollution content is given by

P(x) = 0.005x> + 0.02x2 + 30x
where x is the number of diesel vehicles.

= % =0.015x% +0.04x + 30

. The marginal increase in pollution content
(when x =3)
=0.015 x (3)2 + 0.04 x 3 + 30

=0.135+0.12 + 30

= 30.255
The value indicated in the question is diesel

vehicles causes environmental pollution.  Ans.
SECTION —B
2
Show that the function fin A=R - {— defined
4x+3 . 3

is one-one and onto. Hence find

(4]

aslf(x) - 6x—4

Solution : Given, f(x)=‘:x‘.+i where ¥ € A
- 6x

-
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fixt) = flxo) where (x1, x2 € A)
4x1+3 4x,+3
6x; -4 6x,—-4

= (4xy +3) (6x2—4) = (6x1—4) (4x2+3)
= 24x1%2 — 16 + 18x; — 12 = 24x1x2 + 18x; — 16x;—

12
= —-34.‘X1= —34xo => x1 = X2.
- fis one-one. . Hence Proved.
For yeA= R—{%}
f=y
4x+3

= ox_4 =y=>(6x-4)y=4x+3
= 6xy—4y=4x+3
= (6y—-4)x=4y+3

4y+3
= x= 6y —4
= f is onto. Hence Proved.

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

Now, fixy= yex=Fy)
4y+3
)= =——Vy eA. .
= fi)= gy g WA Ams
12, Find the value of the following :
1-—
tzm%[sin"1 1?:2 +cos™ 1+:2], |x|] <1,¥>0
and xy <1 (4]
. 1l
Solution : tan-l— sin~1 Zx +cos™ y2 4,
2 1+x2 1+y2 |

Putting x = tan a and y = tan
2
tanl sin~? (___Ztang )+cosf1 1-tan P tanzﬂ
2 1+tan“ o 1+tan”f

= tan % [sin " (sin 20t) + cos *(cos2P)]

2tano

2

e sin20.=
1+tan“ @

PR
and c052a=1—ta—n2—a
l+tan“ @

- tan%(2a+2B) = tan(o.+B)

_ tana+tanfl  x+y
" 1-tanatanp 1-xy

www.cbsepdf.com 19

Download All Previous Year and Sample Paper from www.cbsepdf.com

OR
Prove that :
tan~! (1)+tan'1 [1) tan! (1)= T,
2 5 8 4
Solution : L.H.S.
= |tan! (l)+ tan~! (—1-) +tan™t (1)
2 5 8
1.1
—aan-1l 25 -1(1
L R (8)
25

1

|

i\:l
w8
~—

+

E'.’.-
N
00|
e’

10 7 1
7 1(1 1| 978
_ tmrl(_)mn—( )—tan"
9 8 1_2.1
65 98
_ |2
= tan” | &5
72
= tan'1(1)=-E=R.H.S. Hence Proi'e_d.

13. Using properties of determinants, prove the
following :

- 1 =x xz
2 1 x =(1—13)2.
¥ 1
* [4]
1 x 2
Solution:L.HS.= [x¥* 1 «x
x x* 1

Apply‘ﬂ'lg C1 - C1 - Cz, C2 - Cz - C3, we get

1-x x-x* x°

= |¥*-1 1-x «x

x—x? x*-1 1
1-x x(1-x) x°
= |(x—-1)(x+1) 1-x x
x(1-x) (x-D(x+1) 1

Taking (1 —x) common from C; and Cp, we get.

1 x i
—(x+1) 1 x
x —(x+1) 1

= (1-x).(1-x)

Applying R; - R; + Rz + Ra, we get

0 0 x? +x+1
= (1-x)0|- (x+1) 1 x
x —(x+1) 1
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Expanding along R;, we get

(1-x21 +x+ 23 [(x+ 1)%-x]
Q-0 +x+) Q+x+2)
[(1-0)(1+x+P
(1-%’)2=RHS.

1]

il
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[ @-3=(@-b) (@ +ab+b3)]

Hence Proved,

14. Differentiate the following function with

respect to x:
(log x)* + x'°8*
Solution : Let, y = (log x)* + x'°8*

[4]

= u + 0, where u =(log x)* and

= Ilogx
dy _ du dv .
= - Ix dx (i)
Now, u = (log x)*
Taking log on both sides, we get
logu = x.log (log x)
Differentiating w.r. t. x, we get
1 du 1 1
= 1.I —
udx ogllog )+ logx x
= % = u[log(log x)+l_o;—x] (i)
and v = x/%8%
Taking log on both sides, we get
logv = log x. log x = (log x)?
Differentiating w.r. t. x, we get
1do 1
= 2.logx.~
v dx 8% x
do [ 1]
= = v|2logx.—
= dx s x
do _ logx 2log x
= ol X % (i)
From (i), (i) and (iii), we get
dy x| 156 1
s S 1
% - Gogx) [ogaog ")+1ogx]
4l 2logx
x
15. If ¥ = log[xﬂfxz +az], show that
d
X+ az + X _o.

www.chsepdf.com
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. Since

Solution : Given, ¥ =log [x +va? +a? ]

Differentiating w.r.t. x, we get

By 1 d[x+\/x2+a2]
dx x4 +2

1 [ 2 2-1/2 ]
- — 1 |1+lp2ea?y 20y
x+vx2+a2L 2
1 x
= 11+
x+\/x2+a2[ \/x2+a2]

.V‘x2+a2 +x 1
v+ N2+ i+

oy

dy 1

x+a

Again dlfferenhatmg w.I. t. x, we get
: 2
2+l g _E Y
o 2 dx
Multiply by /2 + 42, we get

.d_y=0
dx

2
(x? + az)g—x-Z- +x Hence Proved.

. Show that the function f(x}) = [x-3|,x€ R, is

continuous but not differentiable at x = 3 [4]

Solution : Given, fx) = |[x-3|,xeR
_ Jx-3, ifx23
T 3-x, ifx<3

When x > 3, f(x) = x - 3 and it is a polynomial, so
it is continuous.

When x < 3, f(x) = 3 - x. Again it is a polynomial,
s0 it is continuous.

Alsof(3-0)=0=£(3+0) =£(3)

=> fix) is continuous at x = 3.

=3k —h
3-(3~-h)-0

Now,

LHD = f'(3-0) =

lim f(x)—f(3)
x—3+h h
hm (3+h)-3-0
h—0 h

n

and RHD =f'(3+0)

= fis not differentiable at x = 3.Hence Proved.
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OR sin (x—a)
17. Evaluate:| —————— 4
Ifx:usintandy;a(cost+logtantlz),ﬁnd valuate jsin (x+a) 4l
dzy .
ay . sin (x—a)
Solution : Let, I=[———=
& uHon '[sin (x+a)

Solution : Gi#’en, x=asint
Differentiating w.r. t. x, we get

dx .
i acost (i)

and y= a(cost+logtan~;—)
Differentiating w.r. t. £, we get

d_y = g|-sint+
dt

= 4y _ a[—sint+c?5t/2x 12 ]
dt sint/2 2cos“t/2

L}
dt

1
a|—sint+
[ 5 25int/2cost/2]

= a(—sint+-,1—)
sint

[ sin 20 = 2 sin 6 cos 6]

1-sin?¢
a -
sint

cos®t
a.

sinf
dy _ dy / dt
dx dx/dt

t
=aC° t/a cost

sin )
[Using (i) and (ii)]

1]

...(i)

&y
dx

Differentiating w.r. t., x, we get
d

2 dt
£y - ——coseczt' —_
dx

=cott.

2
=—a Ty pad
- cosee /dt

=—cosec’t/acost [Using (i)]

= —'1 sect cosec’t. Ans.
a.

www.cbsepdf.com 21

=J.sin $x+a—a—a)dx
sin (x+a_)

sin{(x + 2)—24] Ix
sin {x +4)

=]
sin (x+4)cos2a—cos(x +4) sin2a I
sin {x+a).
[Using formula of sin (A — B)]
= f[cos2a—sin24.cot (x+4)]dx
=cos2af1.dx—sin2afcot(x +a)dx

=J

=xco§2a—si112alog | sin(x +a)|+C. Ans.
OR
5x-2
Evaluate: | ———-
I1+2x+3x2
bx -2
Solution:Let I = [————dx
1+2x+3x
d
Now, 5x-2= Ad—x(l+2x+3x2)+B
= 5x-2=A(2+6x)+B
= 5x-2 =6Ax+2A +B

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

"5 =6A=>A=5/6

and 2A+-B=—2=>2><%+B=,—2
. 5 11
= B=2—-——=——
3 3
5 11
5x-2 = —(2+6x)+|——
X 6( ) ( 3)
5x-2
I=f——
1+2x+3x2
2(2+6x)—-—
= j6( i 3 dx
= 2
1+2x+3x
_ I 2+6x
6’ 1+2x+3x*
Sl
3 1+2x+3x
§log11+2x+3;rc |—~—j dx
6 3.3 2 +Sx+s
3 3
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=g_log |1+ 2x +3x? I——lglf

5 2 1 1 -1 3
=—I 1+2x+3 - tan +
5108 |1+2x 435 | ~ g~ 2/3

5 2 11 i
=—log|1+2x+3x° | -——=tan
5108 =37
2
18. Evaluate:[-——— —dx
J (2% +4)(x% +9)

x? B y

(P +a)(x2+9) (y+4(y+9)’

Solution : Here,

where y = x*
y A B
= +
['Et(y+9)(y+4) y+4 y+9
>y=Ay+9)+By+4)
Puttingy =
-4=A(-4+9and-9=B(-9+4)

9 4
:>B—‘5—_ andA=~§

—9and -4, we get

. y _ 4.1 91
T y+4)(y+9) 5y+4 5y+9
x? 4 1 9 1
= 2 S S
x“+4)(x*+9) 5x+4 5x*+9
On integrating both sides w.r. t. x, we get
x? 4. dx

SEvE I

=41 (x)+2'1tan‘1 (5)+C
52 2) 53 3

2 tan™! (-J£]+§tan“1 (£)+ C.
5 2) 5 3

4
Evaluate: [(|x|+]{x—2|+|x-4|)dx.
0

I 2+32

Ans.

19. [4]

Solution : Let I = z(lxl+|x”2|+|x“4l)dx
=[xl +] =2 ] x~4])dx
1]
+T(|x]+|x—z|+|x—4])dx

—Hx (x 2)—(x—-4)]dx
+j'[x+(x-2) (x—4)]dx

www.cbsepdf.com 22
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2

= j(x—x+2-x+4)dx
0 4

+f(x+x—2—x+4)dx

x+6)dx+j(x+2)a‘.x

[__+6x] +[_2+2x]:

=(-2+12-0)+[8+8-(2+4)]

D‘—nN

=10+ 10 =20, Ans,
O = -2 -2 -
Ifa and b aretwo vectorssuch that| a+ & [=|a |,
- -
then prove that vector 2 a+ b is perpendicular to
vector . 4]
Solution : Given,
- o -
|a+5]| = |a|
-2 -
= la+b [P = |ap
e I e - 2
= (a+b)(a+b) = a.a
e B e B R R S - =
= a.a+a.b+b.a+b.b = 4.4
e e
= 2a.b+b.b =0
- =2 2 9o
(vb.a=a.b)
- o3 -
= (2a+b).b =0
i —
= (Qa+b) Lb.
- - —
. The vector2 q+ ¥ is perpendicular to vector b .
" Hence Proved.
Find the coordinates of the point, where the line

x—2 y+1 z-2

3 4
z — 5= 0. Also find the angle between the line
and the plane. [4]

Solution : Equation of the line is
Z— 2

intersects the planex-y +

x—2_y+1
3 4
~. Point on line is (3k+2,4k—1, 2k +2).
Ifitlieson the plane x-y+z-5=0 ..
then Bk+2)-(4k-1)+(2k+2)-5=0
= 3k+2-4k+1+2k-3=0
= k=0

=k (say) we(f)

(i)

.. Pointis (2,~1, 2)

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

If 8 is the angle between line (i) and plane (ii), then
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31+4.(-D+2.1

sin@ =
V32 +42 422 12+ (L1P + 1
S 3 4+2 1
N
= B=s ( ) Ans.
OR

Find the vector equation of the plane which
contains the line of intersection of the planes

A A A -2 A A A
:.(i+2j+3k)—4=0 and r.2i+j-k)+5=0
and which is perpendicular to the plane

7.(51+37-6%)+8=0.
Solution : Given planes are
7.(+27+30)-4 =0 )
7 Qi+j-k)+5 =0 )
The vector equation of the plane which contains
the line of intersection of the planes (i) and (ii) is
7 (+27430) -4+ A[r 2i+]-k)+5] =
o FA+20) 12+ 1)+ B-A)K]+(5A-4)=0
...(did)
Now plane (iii) is perpendicular to plane
7 (51+37-6k)+8 =0
«(iv)
L1 +205+Q2+0)3+(3-1)(=-6)=0
7
= 194-7=0=2>A="1"

19
Substituting the value of A in (iii), we get
P (1+2x1)z+(2+1)]+( —l)ﬁ
19 19
7
+{5x—-4]=0
( T )
- A A A '
= r(33i +45j +50k)=41. Ans,

A speaks truth in 60% 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
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 truth is
60 _ 6
P = 100 10
www.cbsepdf.com
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= (A)=1-P(A) =

10
Probability of B speaking the truth is
) = 100 10
1
'B = —
- P(B)=1-P® =

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

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

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

By the theorem of total probability

Probability that A and B will contradict each other

=p). (8)+ P@ .(2)
61,94 2
~1010 1010 100
- They will contradict each other in 42% of the
cases.

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

SECTION —C

. A school wants to award its students 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. Apart from these values namély,
Honesty, Regularity and Hard work, suggest one
more value which the school must include for
awards. {6]

Solution : Let award for honesty be ¥ x
award for regularity be ¥y
and award for hardwork be ¥ z.
According to question,
= 6000
x+0y+3z = 11000

x+z = 2y=>x-2y+z=0

X+y+z

The given equations can be written in matrix form

AX = B (i)
1 1 1= 6000
1 0 3ily| = {11000
1 2 1|z 0
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24,

1 11 x 6000
HereA=|1 0 3(,X=|y|and B=|11000
1 -2 1 z 0
11
Now, IAI = 0
2 1
=1(0+6)-1(1-3)+1(-2-0)
= 6#0
- Al exists.
For adj A,
An=0+6=6, A12=—(1—3)=2,
Ap=-2-0=-2,
An=-(1+2)=-3, Apn = 1-1=0,
Ap=-(2-1)=3
Az =3-0=3, Ap = —(3-1)=-2,
Azp=0~-1=-1
"6 2 21" [6 3 3
~adjA={-3 0 3| =2 0 =2
3 =2 -1 -2 3 -
. . 6 -3 3
A”1=—ad]A=~ 2 0 -2
|Al 6
-2 3 -1
From (1), X=A"'B
[ ] ) 6 -3 3] 6000 . 3000
¥v|=3 2 0 -2|l11000|==}12000
2] P2 3 -1 o 21000
x| [ 500
= |y |=] 2000
z| | 3500

= x =500, y = 2000, z = 3500.

Apart from honesty, regularity and hard work,
the school must include 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

radius R is E Also find the maximum volume,
V3 [6]
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Solution : From the figure:

r

L3
2

h
2

A4>B

In A OAB,

2
(g) 47 =R )

h2
= 2...-—
= 7 =R 4

Let, V be Volume of the cylinder inscribed in 2
sphere

V =nrth
= Th Rz—E [using (i
- 7 | lusing @ -

. hS
= :R2 -
v=o{r-)

Differentiating w.r. t. i, we get

dv 2 3K
2 = g|R2-Z—
dh “( 1 ) (i)
Y 3
- = ——2h i
and e N(O 2 2 ) w(iv)
For maxima or minima
ﬂ =0
dh
From (iii),
RZ-%hZ, =0
= 2= g2
3
. _R
"B

For the value of h, from (iv),

) |
v o 3R BaR<0(ve)

L = —=m
dn? 23
= V is maximum. .
Also maximum value of V
R{,, 14
= TT.—— RZ‘——'—RZ)
= 43
2R 2 2 4n 3
= T.—=R*=——R
RN
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= %nRE’ cu.units Ans.
OR

Find the equation of the normal at a point on
the curve x* = 4y which passes through the point
(1,2). Also find the equation of the corresponding
tangent.
Solution : The given curve is

2 =4y (i)
Let (x1, y1) be the required point on curve
%% =4 ..(i)
Differentiating eq. (i) w.r.t. x, we get

54
vY
The points of intersection of (i) and (i) are A (2, 1)
1 ,
d d. B (_11 '—)
- Slope of tangent = m =Ey:| =3 an 4

(g 1) 2 Required area = Area of shaded region = Area
under line — area under parabola.

dy dy x
Zx—-4dx =dx 2

and slope of normal =m’ =~ =-% =?(y )z
- Eq. of normal at (x;, 1) is a

y-y1=m(x-x) _2(x+2 Iz)dx
It passes through (1, 2) -1

2
2-1 =_x_1(1 - X1)

I

T ol Rl e

= 2x-my=-2+2x
= X1y =2

Put value of y; from eq. (ii)

2

x
a3 =2
17

il

= X =8=x =2 OR
‘ x2 o2 Using integration, find the area of the region
- From (ii), y;=—=— =1 : enclosed between the two circles ¥ + y? = 4and
4 4 x-2P+y°=4.

. . 2 .
.. Point on curve is (2, 1) andm-2 =1l,m=-1 Solul;ion:The given circles are :

Eq.of normalat (2, 1)and m’=-11is Leyf=4 AD
y-1=—(x-2) and (x-2P+y* =4 (i)
=> x+y=3
Eq. of tangentat (2, )and m=1
y-1=(x-2)
= x—-y=1 Ans.
25. Using integration, find the area bounded by the
curve x? = 4y and the line x = 4y ~ 2. [6]
Selution : The equation of the given curves are :
X = dy (i)
x=4y-2 i)
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26.

They meet at A (1, V3) and B (1, —\/5)
Required Area = Area of shaded region

=2 (Area in Ist Quadrant)

= {Area under circle (2) + Area

under circle (1)}

1 2
= 2[£y2dx+{y1dx]

= 2[}J4-(x_2)2dx+fd4~x2dx]
i

0

1
, [t (x_\2
-2 {(x-—Z) 42—(x—2) +4Sin_1(x,—2)

2 2
Vi N
2
E ot +és'm“l[£)
2 2 2 .

= {—JE +4sin™! (“?1);(0+4sin“1(—1))}

+{0 +4sin™! (1)—(J§ +4sin™ %)}

I

—/3 -4sin™ G)+ 4sin(1)
+ 4sin(1)—+/3 — 4sin™? G)

n

—2/3 +8sin7!(1)-8sin™ G)

8(;—%)—2\/_=§1t~—2\/§sq.units. Ans.

Show that the differential equation 2ye™¥ 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 is
2ye*Vdx + (y-2x /¥ dy =0

Separate the given differential equation, we get

L
dx _ 2xe’/y—yﬁ2ye 1
dy 2ye™/¥ T2

Il

o

This is a homogeneous differential equation.
Putting x=uy
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Download All Previous Year and Sample Paper from www.cbsepdf.com

= @ _ lv+y.£g
dy dy
N do  2ve” -1
AR Frii
L
T 2P
= v+ = V- !
ydy T 2¢°
= 26% do = )
y

On integrating, we get
dy
2{e%dv = —{-%
/ y
= 2+logy=C
= 27 +logy =C
Putx=0,y=1, we get

2¢° +logl =C
= C=2
.. The required particular solution is

2¢Y +logy = 2. Ans,

. Find the vector equation of the plane passing

through three points with position vectors
A

Il}+’]\'—2k,2?—:1'+l: and ’1}+23\'+I’;. Also find the
coordinates of the point of intersection of this
plane and the line 7 = 3 1~ - k + M(2 =2 7+ R). 6]
Solution : The given points are
A(?+ }—2]’;) =(1,1,-2
BRi-j+k) =2~ 1,1)
and C(i+27+k) = (1,2, 1)
Equation of any plane passing through A is
ax-1)+b(y-1)+c(z+2)=0 we(d)
As it is to pass through B and C respectively
a-2b+3c =0
0a+b+3c=0

Solving these equations, we get

a
—6—

Ola W
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28.
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- From (i),
9(x-1}+3w-1)-(z+2)=0
9x +3y-z-14=0

. Vector equation of the plane is

=

(il
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and 2x+y =80 (i)
C D
x| 0|40
y 80]0

- A A A
7 (9i+3j-k) =14

4

The given line is
7 = 3o i-k+ARI-27+K)
r—3 y+1 z+1
270 o f—=——=}
2 -2 1 (say)

2\ +3,-2%—-1,A=1)

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

9@ +3)+3(2A~-1)-(A—-1)-14=0"

= 11IA+11=0=>A=-1

.
S
¢

.. Their point of intersection is

T
fk‘ja]

-2+3,2-1,-1-1)=(1,1,-2). Ans.

T
107

A cooperative society of farmers has 50 hectares

of land to grow two crops A and B. The profits

Hes

from crops A and B per hectare are estimated as
¥ 10,500 and T 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
so as 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 ? I6]

Solution : Let x hectare and y hectare be allotted to
grow crops A and B respectively. Then the L.P.P.
is maximize :

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

x+y <50
20% + 10y < 800
= 2x +y <80 29,
and x20,y20

First we draw the line AB and CD whose equations
are

X+ ylé'SO (@)
A- B
x| 0|50
y |50 0

27

.. The feasible region is ODPAQO which is shaded
in the figure,
P is the point of intersection of the lines
x+y =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 y at these
vertices are as follows :

Corner Points | Z = 10,500x+9,000y
AtO(0,0) |Z=0

AtD(40,0) |Z=4,20,000
AtP(30,20) |Z=4,95,000 maximum
AtA(0,50) | Z=4,50,000

- The maximum profit is 4,95,000 at point
P (30, 20). Yes, [ agree with the message in the
question. . Ans.

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 certain drug
reduces its chance by 25%. At a time a patient
can choose any one of the two options with
equal possibilities. It 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
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beneficial for the patient, [6]

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(E) = 2;P(Ey) =1
70 4-0
P(A/ED = 16600
75 40
P(A/Eg) = 100 100
By Bayes’ theorem,

P(E;)-P(A/E +P(E, )P(A/E;)

Download All Previous Year and Sample Paper from www.cbhsepdf.com

1,70 4
27100 100 _14

27100 100 "2 100 100
Now, P(E>/A)

X

P (E;)P(A/E,) _
P(E)P(A/E)+P(E,)P(A/E,)

1,754
2100100 _15
1.75_40 1_70_40 29

2 100 100 2 100 100

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.

o0

Mathematics 2013 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100

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

Solution : Given,[ a-b 2a+ C] = [_1 5]

(1]

2a-bt 3c+d 0 13

Comparing the corresponding, we get
 acb=-1 i)

and 2-b=0=a=" (i)
From (i) and (i), 2
b -b

——bh =—l=—=-1=b=2.
2 2

9. Write the degree of the differential equation

dy dy
(dx] +3xdxz =0.

Ans,

(11

Solution : The degree of the differential equation

2,
(dy] +3xd—y—0151 Ans.
ax”

dx

www.chsepdf.com 28

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 ?

Do you think, when they agree, means both are
speaking truth ? [4]

Solution : Probabi]ity of P speaking the truth is

70 3
®) =100~ 10 P(P)=1- iﬁ “10
Probablhty of Q speaking the truth is
8 8 _2
PQ) = ﬁ =75 P(Q)=1- E 10

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

(i) Both speak the truth

(i) Both do not speak the truth

By the theorem of total probability,

- Probability that both P and Q agree

=P(PQor P Q)

—P (P) PQ) + P(F)P(Q)
78,32 _56+6_62
=010 1010 100 100

Hence, they are likely to agree in 62% of the cases.
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No, not necessarily when they agree there may
be case in which they both does not speak truth.

Ans.
= A A A 2 A A -

18. Ifa= t'+j+k and b = j—k, find a vector ¢, such
thatuxc_b anda.c=3. [4]
Solution : leen, a= ;+ ;+£ and Z = ;—I:

; ::) =3 (Given)
(’z'\+ ?+£).(x1 i+xy j+ X3 ]2) =3
= x1+x2+x3=3 ..
and axc = 3
’i\ ? i A A
1 1 1|=j-k
X3 X X3

(%3 —xy) i~ (%3 — ) j+ (23 — 31 )k =j-k

= -x=0 w(id)
X1—X3 = 1 .(111)
X1—-Xy=1 «(iv)

Solving the equations (i) to (iv), we get

5
X = 51372 =X3 =§'
- 5A 2A 2A
= —i+= ]+ -k
3
—>
e = —(5i+2j+2k).

19. Evaluate: j[|x 1]+|x-2f+]x—3|]dx (4]

Solution : LetI—j[|x —1|+|x—2{+]x—3|1dx
?[Ix 1|+ x—2{+jx-3|]dx
ilx—1|+|x-2l+|x—3[]dx
?Ix —1-(x—2)~(x—3)]dx

+j[(x—1)+(x—2)—(x-3)]dx

- It
1

—x+4)dx+]'(x)dx
2] ]
z2 - 2

www.chsepdf.com
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20.

28,

29

ApE

7 5
=6-——+—=6-1=5, .
215 Ans

¥ +1

Evaluate : Jm

[4]
22 +1

Solution:Let [= ———>
otuttort (% + 4)(x* +25)

Putting 2% = y,
_ y+1
(y+4)y +25)
A B
= —+
y+4 y+25

= y+1=A(y+25)+B(y+4)
Putting y = - 25, we get

-24 =B(—25+4)=:>B=-7-
and putting y =

-3 =A(-4+25)=>A=—C

o y+l __1( 1 )+§{ 1 )
C w+4y+25) 7\yt+4) T\y+25

x*+1 __1( 1 )+§( 1 )
P R+ (2 +25) T\2+4) T\F+25

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

-4, we get

Iﬁ_"'z_L_ f J
2 +4)(x2+25) 7 x +22 x +52
B O (i}, 81, 1 (i}, C
72 2, 75 5
: dx 1 i )
U: ——=—tan +C
( SlngJ‘::2+r,12 a
1 alx 8 (X
e Lan? X+ St E e c .
12" (z}“ssm (5)+ Ans
SECTION —C

Show that the differential equation
x%gin (%)+ x—ysin (%): 0 is homogeneous.
Find the particular solution of this differential

T
equation given that x =1 when¥ =" [6]
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Solution : The given differential equation is

Y gin(¥ )+ x—ysin[¥ )=
xdxsm(x)ﬂr ysm(x)—o

- xgm(g)wsm(z)_x
ymﬂ(z)—x ysrn.g....
= d_.‘/= x _x
dx

Download All Previous Year and Sample Paper from www.cbhsepdf.com

29,

)

which is clearly a homogeneous differentiable

equation.
Putting =Z-=v = Yy =0vx
= Y opex®
dx dx
.. Eq. (i) becomes
v+x@— 'asinv—l_p_ 1
dx sinp  sinv
= do__ 1
dx sino
= sinodo = sl
x
On integrating, we get
= jsinodo = —I%dx
= —cos57 = ~logx+C

logx—cos| L | =
= ogx cos(x)

C
T
Givenatx=1and y= 2
C

=> logl—cos(£)=
\2
C

I
(=]

Mathematics 2013 (Delhi)

..(i)

.. The particular solution of the given differential
equation is

log x —cos (%J =0 Ans,
Find the vector equation of the plane determined
by the points A (3,-1,2),B (5,2,4)and C (-1,~1,6).

Also find the distance of point P (6, 5, 9) from this
plane. [6]

Solution : The given points are
A (31 - 11 2); B (51 2r 4); C ("’ 11 - 1: 6)

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

ax-3)+by+1)+c(z-2)=0 (D)
Points B and C lie on it.
y 20+3b+2c=90
—4a+0b+4c=90
Solving these equations, we get
a b
12-0  -8-8 0+12
a_ b _¢
= 37 -4 3

~ Equation of the required plane is

3(x-3)-4(y+1)+3(z-2)=0

= 3x-4y+3z-19=0 wu(if)

In vector form, it becomes
7.(3i-47+39)-19=0

Now distance of P (6, 5, 9} from (ji),

3x6-4x5+3x9-19)

d=

V32 +(4) 32 |
_18-20+27-19|_ 6 Ans
ST T A

SET III

Time allowed : 3 hours

previous sets.

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

SECTION— A

2, Write, unit vector in the direction of the sum of

vectorsZ: z?—}+ ZI’; and B=—?+3‘+31@. [1]

. - AA A AA A
Solution: g =2/—j+2k, b=—i+j+3k

www.chsepdf.com

30

Maximum marks : 100
- = A A AA A
S at+b=Q2-1)i+(-1+1}j+(2+3)k=i+5k

- -
|a+b|=12 52 - f2g

Therefore, the required unit vector is

a+b °+5k
= _)=;J2_6' Ans,
|a+b|
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4. Write the degree of the differential equation

3 . 4
x[f—j) +y(%) +x° =0 [

Solution : The given differential equation is

2y (ayY
x(?d?) +y(~§;) +x3=0

The highest order derivative present in the given
dZ
differential equation is Fy The power raised to
2
Iy is three.
dx2
So, the degree of the given differential equation
is 3. Ans.

SECTION —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
same fact ? 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.

75 3 9 9
Therefore, P(A) = 002 and P(B) =100 " 10

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

Case 1: When A is not speaking the truth and B
is speaking the truth.
Required probability
= (1-P(A)) x P(B) = (14 3)x1= 1,22

4) 10 4 10 40
Case 2: When A is speaking the truth and B is not
speaking the truth.
Required probability
9 ) 3.1_3

“ ==

=1>(A)><(1—P(13))=%><[1 4710 40

Therefore, the percent of cases in which they are
likely to agree in stating the same fact is equal to

(~9—+l)x 100 = 30%. Ans.
40 40
13. Using vectors, find the area of the triangle

ABC with vertices A (1,2, 3),B(2,-1,4 and
C4,5-1. [41
Solution : The vertices of A ABC are A (1, 2, 3),
B(2,-1,4)and C (4 5-1).
. AB = Position vector of B—Position vector of A

www.chsepdf.com 31
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= @i jrak)-(+2]+3k)
= i-3]+k
AC = Position vector of C — Position
vector of A
_ @i+53-k)-(+2j+3K)
33+37-4k

il

Now,
ABXAC = (1-3}+R)x(3i+3]—4k)
’1} ? a A A A
1 -3 1(=i(12-3)_j(-4-3)+k(3+9)
3 3 —4

A A A
= 9i{+7j+12k

. |ABxAC| = (97 +@P+(12) =274

AreaofﬂleAABC=%|KBxKC|

= % 274 sq. units. Ans,

14. Evaluate:?[|x_.z;+|x_3i+|x_5|]dx‘ [4]
2
Solution:Let, f(x) = |x-2| + | x-3| + [x-5|
5 3 5
I=£f(x)dx=£f(x)dx+£f(x)dx

3
=]= j(x-2+3—x+5—x)dx+
2 .

5
j(x=2+x-3+5-x)dx
3

3 5
=>I= ?(6—x)dx+?x dx=[6x—§—2—] +[£:|
2 3

2, L2k
9 25 9] 23
_l18=Z-12+2|+|=-2 === .
[8 2 2+ ]+[2 2] 2 Ans
2x* +1
15. Evaluate: | —————— 4]
Ixz(x"+4)
| 222 +1 2%% +8—7
jon : = [————dx=—F—5
Solution ! J‘;vzz(:c2+4) J‘xz(x2+4)
2(x? +4)-7
_ A,
(x”+4)
[Multiplying & dividing by 4 and then adding
and subtracting 2 mz*fdlntegral]
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1
x*(x? +4)
(x*> +4)-x2
x*(x% +4)
71
4” (x% +4)

= j%dx—ﬂ
X

2 -7

J—dx 4J

dx

X
2. 7.1
= j?dx—zj?dx+

1. 7.1
I_2'1’.”_](::%4)

1

4 x 4

1( 1) 7 1 _l(x)

== FixZtan| =

4\ xJ 4 2 2
1

7 afXx
= ——t—f — .
=3 an (2)+C

dx

-
i}

Ans.

SECTION—C

25. Find the coordinates of the point where the line

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. [6]
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-(-H)
x-3 _y+4 z+5 .
= 351 "8 =2 (say) (i)

The coordinates of any point on line (i) is
(-A+3,1-4,6A-5).

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

(xll Y1, zl)l (IZI Yo, ZZ)’, (13, Y3 Z3) is
Y-y z-z
Ya—¥1 Z-—2|=0
Ys—¥ Zz3—z

x—-x
Xy — X
x3—-x1

So, the equation of the plane passing through the
points (2,2,1),(3,0,1) and (4, -1, 0) is

x-2 y-2 z-1
1 -2 0|=0
2 -3 4

= (x-2)(2—0)~(y—2)(—1—0)+(z—1)(—3+4)=0
= Zx-44y-2+2-1=0
= 2x+y+z-7=0 (i)
Ifthepoint(—k+3,)\.—4,6)L-5)liesontheplane
(ii), then

2-A+3)+(A—4) +(6A-5)-7 =0

32

26.
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= 5L-10 =0
= A =2
Putting A =2in (- A + 3, A - 4, 6\ - 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 (i) is (1, - 2, 7). Ans,
Show that the differential equation (xe¥* + y
dx = xdy is homogeneous. Find the particular
solution of this differential equation, given that
x=1wheny=1. [6]

Solution : The given differential equation is
¥
(xe* +y)dx =xdy
%
d_y = .w = f ( x, y)

= T . (1)
Replacing x by Ax and y by Ay in (i), we have
FAx, Ay) = Qx)e™™ +3y

Ax
y

y :
= A_O fe_ﬂ = A,Of(x’y)
x
Therefore, the given differential equation is
homogeneous whose degree is 0.

&y _xe’+y
dx
Puty = vz so that o2 = v + x o
ut y = vx so atdx-'a+xdx,weget

do
v+xr— =&+
dx.

= x%:e”:e‘”dv:%
Integrating both sides
[e%do =&
x
= -e’=log|x| +¢
= -e‘y/"=loglx|+c

Itis given thatatx=1,y =1

1
- _1= = —
et =logl+c=c z

. Particular solution is

1
/
- =log |x|-2

= _1=10g(1—10g[x])
x e
= log 1-elog|x]|
e
=log (1-elog|x|)-loge
= y=x-xlog(l-elog |x|). Ans.
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