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Mathematics 2012 (Outside Delhi) Set I
Time allowed : 3 Hours ' Maximum marks : 100
SECTION — A and 2y-4=14
. . . = 2y=14+4
1. The binary operation * : R x R — Ris defined as oy = 18
a*b=2q+b.Find 2*3) * 4.** m ¥=
2. Find the principal value of tan™* /3 —sec " (-2) = y=9
= x=2,y=9
[l . x+y=2+9=11L
Solution : tan! /3 —sec™! (-2) (i) Ans,
We know that the range of principal value of 3 4 1 2 1
T .
Ao T R 4 HA =|-1 2 andB:[l 2 3],thenﬁnd
T_RT
tan" 3 = tan—l(tang =g A"-B. ) m
3 4
- -1-2 1
Now sec™ (-2) Solution: AT =[-1 2|,B= [ 12 3]
We know that the range of principal value of | 01
sec19is [0,n]-{n/2) _
2% -1 ﬂ
1(-2) = n-sec @) =m-= == T
. = sec 3 3 = Bf=| 2 2
[-sec () =x~ sec ! x] |1 3]
:. From equation (i _
4 ) 2 3 4)[1 1
-1 -1 KL .
tan~ +/3 —sec (-2) = 3 3 3 Ans. -~ AT_BT=|-1 2|-
3. Findthevalueofx +y from the following equation: 0 13 [ 13
x 5|3 -4][7 6 o[ 3+1 4-1
2 + = 11 .
7 y-3 1 2 15 14 =|-1-2 2-2
Solution ; Given that, | 0-1 1-3
5| * 5 N 3 -4] [7 6 [ 4 3
7 y-3] |1 2|7 [15 14 =|-3 O0f Ans.
_ ‘ -1 -2
2x 10] [3 —4] 7 6 -
14 2y-6 1 21115 14 5. Let A be asquare matrix of order 3 x 3. Write the
o value of |2A |, where |A]| =4. (11
2x+3 10-4] |7 6 Solution : In a square matrix of order 3 x 3,
1441 2y-6+2| ~ |15 14 3
L ;6 [KA| = K’|A|
2x+3 6 3
= 2A =2 A
[15 2y-4] = |15 14] 124] =214l
. =8x4=32, Ans,
Equating values, we get x and y )
2 +3=7 6. Evaluate: [V4-x*dr. [1]
= 2x=7-3 0
= 2x =4 Solution : We know that,
= “ x=2 - 2
. I A —x2dx = Z\a®-x? + 2 gin X
** Answer is not given due to the change in present syllabus 2 2 a
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2
I 22 240y =
0

2
x 2 4. 1x
—V4—-x“ +—sin" =
[2 2° 2]0

=[§J—4~4+zsm"1§]—[o+2sin“1 0]

=2sin"1(1)~2sin"1(0)

A

=T

Ans.

. 7. Given je’(tanx+1)secx dx =ée* f(x)+c. Write
fx) satisfying the above. [1]
Solution : Ie”(tanx+1)secxdx=e’f(x)+c
Taking L.H.S.
LetI= je"(tanx+1)secxdx

= jex(secxtanx+secx)dx

= é'secx + ¢
Lo e {f@) + e = fim)+c ]

On comparing [.H.S. and RH.S.
we get, flx) =sec x. Ans,
. A A A A A
8. Write the value of (ixj).k+i.j 1]
' . AA A AA
Solution: (ix j).k+i.j
A A AN A AN
= k.k+0 w(ixj)=k and k.k =1
= 1. AI_'I)S
9. Find the scalar components of the vector AB
with initial point A (2, 1) and terminal point B
('—' 51 7)‘ [1.]

Solution : Position vector of A

—> A A
QA = 21+j
Position vector of B
—> A A
QOB = -5 i+7j
—> I\ Ial AN
AB = (-5i+7)—-(2i+7)
al A
=-7i+6]
_)
Scalar components of vector AB are—7 and 6.
Ans.
10. Find the distance of the plane 3x ~ 4y + 12z = 3
from the origin. [1]

Solution : We know that the distance of the point
(x1, y1, 21) fromtheplaneax+by+cz +d=0is
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| axy +byy +cz +4d|
- \/1.12+bz+c2
|-31
V3 + (4% +122
1380
J169

3.
13

SECTION —B
11. Prove the following :
cos [si.n’-1 §+ cot! EJ -5 [4]

2) 5V13
Solution : Taking L.H.S.

= COS (sin_1 E +cot™! EJ
5 2

We know that,
sinlx+sin”ly = sin™! {x\/l ~y+ y\/l —xz:l

Therefore, equation (i} becomes,

cos| sin”1 (_’31 1—i+—2— 1——9-
B 5V 13 VsV 25
cos| sin~! KEJE+L E
- 5V13 JE§V25

33

2 4
\Er\/_rg+ﬁ'5)]

~ COS {sin'1
_ cos| sin! L+—8-J
= 513 513

. 17 J
— Cos| sin —_—
\ 5v13

af 6
= COS| COs — | |
5]
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=513 = iR Hence Proved. - x %y = fx) #fy)
12. Using properties of determinants, show that Similarly if x is even and y is odd, then
b+ x=y=>fx)=2(y)
c a a i
b c+a b |=aabe [4] Hence, f: N —>N is one-one
c c  a+bh Also, fll)=1+1=2
b+c a a fy=2 (" 1is odd)
Solution : Taking LHS.= | b c+a b If x is odd number, then 3 an even natural number,
c ¢ a+b x + 1eN such that,
flx+1)=x+1-1
ApplyingRl—>R1+R2+R3 =X
If x is even number, then there exist a odd natural
2(b+c) 2(a+c) 2(a+b) number x — 1 € N such that,
=| b c+a b fx-1)=x-1+1
b =x
¢ ¢ Hence for every yeN 3 xeN such that f (x) =y,
b+c a+c a+b sof is onto.
-2lb c+a b Hence f is both one-one and onto.
c ¢ a+bh ’ Hence Proved.
) OR
Applying Ri - Ry — R, Consider the binary operations *: R x R —>Rand
c 0 a o:RxR—>Rdefinedasa*b= | a-b| and aob=aforall
a, b €R. Show that ‘*’ is commutative but
=2lb c+a b . . vy s . ..
not associative, ‘0’ is associative but not
c ¢ a+b commutative.**
On Expanding along Ry 14, If 3 =1 /asin“l ty= J;Ds"lt _ show that % -_Y
=2[cl(c +a)(a+b)—~bc) -0+ afbc —c(c+a)l] x
[4]
=2[clca+bc+ % +ab - b} +a|b£‘-£‘2 —cal]
Solution : Gi in 1t gng y=Va® !
=2[cza+ca2+abc+abc—cza—ca2] olution : LAIven, X =4 and ¥ =
Squaring both sides
=2[abc +abc) 12 = gt (i)
= 4abc = RHS. Hence Proved. P o=t (il
Differentiating both w.r.t. ¢
13, Show that f: N - N, given by ix ‘
x+1,if x is odd 2= M Joga, -
= |x-1,if x is even ¢ 1-¢
. d _
is both one-one and onto. [4] and 2y Ey _ goost log 2. 1 .
Solution : Let x, y € R such that f{x) =fy) 1-¢
flx) = ) ix asi.n"lt loga
If x and y are odd, then = e 2 !
2xV1~t
ftx) = fy)
: x+1 =y‘+1 dy acos—lfloga
1=y = B e .~ R
If x and y are even, then a 2yV1-#
fix) = fy) dy  dy/dt
= x-1=y-1 dx  dx/d
= x=y 1
If x is odd and y is even, then __acos ‘loga/ 2yv1- 12
= Angwer Is not given due to the change in present syllabus aSin—l t loga/ 2x41- 2
www.cbhsepdf.com 3

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2012 Maths Solved Paper

www.cbhsepdf.com

_xacos'lt
- yasin"lt
—-Xx y‘2
= [sing @&
x
= ;_y Hence Proved.
OR

Differentiate tan™!

[x/u—xz -1

‘:I with respect to

x *
2 —
Solution : Lety = tan ™ I:H_x_ljl
x
Putx=tanA= A =tan' x ..(i)
- e
y = tan”! l+tan® A -1
tan A
2
y = tan~1| V8e€C A 1}
tan A
— tan! FsecA—l}
- | tanA
11—
— tan[1 -cosA}
sinA
Zsz(é)
- tan™! 2
(2 ee(2)
2sin| — |cos| —
L 2 2
= tan™! tan[é)
2
. _A
Y 2
Put the value of A from equation (i),
tan x
¥y = 2
On differentiating w.r.t. x
d_y- = L Ans
dc  2(1+x%) ’
15. If x=a (cos t + t sin ) and y = a (sin - £ cos 1),
T dx dy d’y
0<t<—,find —,—2 and —2Z- [4]
2 a’ ar? dx®

Solution : Given, x = 4 (cos f + £ sin £)
On differentiating w.r. t. ¢, we get

I =a[-sint +tcost+sint]

16.
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= Tl (tcost)

Again differentiating w.r. t. f, we get
d%x . .
— =d[cos t ~#sin f] (D)
dt

Given, y =a(sint -t cos )

On differentiating w.r. t. #, we get

% =a[cos t + ¢ sin ¢ — cos {]
= % =g (tsin )
Again differentiating w.r. t. , we get

2

Z—t;i =4 [sin { + ¢ cos f] (i)
On dividing equation (ii) by equation (i), we get

dz_y _ fcost+sint Ans

dx?  cost—tsint )

A ladder 5 m long is leaning against a wall. The
bottom of the ladder is pulled along the ground,
away from the wall, at the rate of 2 cm/s. How
fast is its height on the wall decreasing when the
foot of the ladder is 4 m away from the wall ?
[4]
Solution : Let AC = 5 m be the ladder and y be
the height of the wall at which the ladder touches.
Also, let the foot of the ladder be at C whose

distance from the wall is x m
A
5m
Y
B % c
It is given that
ax =2 cm/sec = i m/sec
dt 100 "'(i)
As we know that A ABC is right angled triangle,
2+ ¥y =5 w(if)
On differentiating, we get
dx dy
2r—+2y-ZL =
T
: dx dy
=2 -y
= 2 dt Y dt
2 dy .
= xx 100 Y 3t [from (i)]
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dy —2x
= 2 = 100y
When x =4 m from eq. (ii)

¥ =252
= y = 25-16
= y=3m

dy  2x4 -2
Thus, Z = 100x3 75

[Negative sign shows that height of ladder on

the wall is decreasing at the rate of % m/s]

2
17. Evaluate: [|x* —x|dx.
4

~ Solution: Letf(x)= ¥*-x
=x(x-1)(x+1)

“Signof f(x) for different value of x wi]l be different

1= le —x|dx+j|x —x|dx+_[ix —x|dx
-1

= j' (x3 —x)dx - I(x —x)dx+j(x —x)dx
-1
w At(-1, 0), x(x-1)(x+ 1) = (~ve)(-ve)(+ve) =+ve
At(0,1), x(x-1)(x+1)=(+ve)(-ve)(+ve)=-ve
TAt(L,2), x(x-1)(x+1)=(+ve)(+ve)(+ve)=+ve

4] 5]
O A

x4

4

|

]

Ans.
[4]
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Adding equation (i) and (ii), we get
2] =
I ol+ cos? x I

”{xsinx+nsinx—xsinx

£

xsmx Tn— x)smx

dx

1+cos x

|

1+cos? x
T .
. TSsinx
= A= g
01+cos-1 x
T .
. m¢ sinx
= I=S)|l——— ...(iif)
25 1+cos x
Letcosx =1t

When x=0,t=cos0=1
x=xn,t=cosnm=-1

Lo dt
sSlnx = dx
sinxdx = —-dt

Put the value of sin x dx in equation (iii), we get

Il

NlH

Ans.

18. Form the differential equation of the family of

circles in the second quadrant and touching the

s Ans. coordinate axes, (4]
_ OR Solution : The equation of circle in second quadrant
T esiny which touches the coordinate axis is
Evaluate : J' D dx. ? y
pl+cos”x
T xsinx
' jon : = dx i
Solation : Let I g T+ cos?x @ e s
a
Use the following I f(x)dx= I fla-x)dx
Therefore, y'v
™ (11— x)sin(z — x) Let 2 be the radius of circle
I 3 centre = (4, 4).
o 1+ cos“(m—x)

‘E

[

0

T— x)smx

14+cos® x

www.cbhsepdf.com
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e
On differentiating w.r.t. x, we get

(x +a)? + (y - 4)°
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2(x+a)+2(y—a)zx—y =0

- dy dy

= x+a+ydx adx =0
= a%—a = x+y%
= a[jx—y~ J = x+ij_y

x+y§x—y
= Ty

dx

_ Xt _Y

= a= -1 + where ¥ Ir

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

2 2 2
sl bl
¥ ~1 n-1 y1-1
= W+ +(x+y)? = (x+yp)?

= @+ Y1) %+ 1=+ yy)?. Ans,
OR

Find the particular solution of the differential
equation x(x® —1)% =1;4y=0 whenx=2,
Solution : Given, x(x2 _1)j_y “Ly=0,x=2

x

dx

dy =
4 x(x2 -1)
Integrating both sides, we get

dx
j'dy - ‘[;\f(x2 -1)

()

Now x(x2-1)  x2(x-1x+1)
Solving by partial fractions, we get
— LA B.C @
x(x—(x+1) ¥ x-1 x+1
A(*~1)+Bx(x + 1) + Cx(x-1) = 1
Putting x = 0,
:A(—1)+B(0)+C(0)_1
A=-1
Puttingx:l
= A@0)+B2)+C(0) =1

B=

N =

Puttingx =-1
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AO+BO+C(-1(2)=1

1
C= 2
On substituting the values of A, B, C in equation
(ii), we get
1 -1 1 1

x-Dxe) - x  2x-1) 2x+1)
From eq. (i)

1
= dx
y Ix(x""—l)
= - —+— —_—
x- 1 2 x+1

—logx+510g(x—1)+ Elog(x +1)+c

It

log (%J + %log(x2 -1)+c

_ log[m}c

x
Now, putting y =0, x = 2, we get
0= log—?+c

3
= c= —log%

. The particular solution is

2_‘
y= log{ xx 1}+[—10g—‘{2§]

T2 3x2

19. Solve the following differential equation :

(1 + 2 dy + 2xy dx = cot x dx; x # 0. [41
Solution : (1 + x%) dy + 2xy dx = cot x dx
Dividing with (1 + x%) dx on both sides, we get

ﬂ._l_( 2x )y cotx

dx \1+22)7 T 1442
On comparing this equation with
dy
“Z+Py =
LY =Q

Wh P 2 Q_‘,cdtx
e e 1142
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20.

21.

2x
. 2Ty
I_F' = eIde = EI 1+I'2 ’

Now,
= dos0+3) 1 4 2
Solution is
y@F) = [Q@E)dx +C
yA+2) = [T+ 2P)ix +C

(1+x“)

= y(1+2%) = _[cotx+C

= y(1+x%) = log |sinx| +C. Ans.

A A A = AA A > A A A

Leta =i+4j+2k, b=3{-2j+7kand c=2i-j+4k.
-y

Find a vector p which is perpendicular to both

e - - >
a and b and p.c =18.

[4]
Solution :

- A A A A A A
Given that,a =i+4j+2k, b=3i-2j+7k and
= d A A A
c=2i-j+4k
g - -
Since p is perpendicular to both 4 and b

> - -
therefore p is parallel to (4% b)

- - -

SO, P = l(axb)
A A A
i j ok
=1 4 2
3 27

AL (28 +4)— 1(7—6)+ k(-2 ~12)]

A A A
A(32i— j~14k)

I

2

Now, p.c =18

AA A A A A
A(B2i- j-14k).(2i— j+4k)=18
=  A(32x2+1-14x4)=18

= 9\ =18
A=2
e A A A
P = 2A32i-j-14k)
- A A A
= P =64i-2j-28k. Ans.
Find the coordinates of the point where the line

through the points A = (3,4, 1) and B = (5, 1, 6}
crosses the XY-plane. [4]
Solution : Given, A=(3,4,1),B=(5,1, 6)

The equation of the line passing through above

www.cbhsepdf.com
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points is
x-3  y-4 z-1
5-3 ~ 1-4 6-1
x-3 y-4 z-1
= > ~ 3 5
This line crosses the XY-plane
z =0
xr-3  y-4_0-1
2 3 5
Taking 1* and 3™ terms, we get
=3 _-
2 5
= 5x-15 = -2
= 5x =13
- _B
*=5
Taking 2™ and 3 terms, we get
y-4 _ -
3 5
= 5y-20 =3
= 5y =23
_ 3B
= y=73

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

13 23
i —1_10'
‘S[s 5 )

Two cards are drawn simultaneously (without
replacement) from a well-shuffled pack of 52

Ans.

. cards. Find the mean and variance of the number

of red cards. (4]
Solution : Let P (A) = Probability of getting one
red card. _

Number of red cards = 26

Let X be the random variable which can take
values 0, 1, 2 where X is the number of red cards
selected

26
Cp 26x25 _ 25
P(X=0)= 2= ===
x=0 8¢, 52x51 102
P(X=1)= *Cyx2C; _26x26x2 _ 52
== ¢, 52x51 102
26,
PX=2)= C2  26x25_ 25

52c, 52x51 102
Probability distribution of random variable X is

X 0 1 2
25 | 52 25
P 2 22 =
X) 102 | 102 | 102
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52 50

-_.+——

102 102
EXZP(X) - (EXP(X))?

Mean = XX P(X) =

Varianceof x =

> IXWPX) = o2 Ax2 152
027102 102
= . (IXPX)Y =12=1
152 . 50
. Varianceof x = 222—1= 20
CCotr = 1w T 1m
_5
51
SECTION — C

23. Using matrices, solve the following system of

equations:
2+3Y+3z=5x~2y+z=-4,3x-y-2z

Solution : Given,2x + 3y + 3z = 5,

x-2y+z=-4,

3x—y—2z=3 ’
2 3 3 x 5
Here, A=|1 -2 1|, X=|y|,B=|-4
3 -1 =2 z 3

|A| =2(4+1)-3(-2-3)+3(-1+86)
=10+15+15=4020

=~ A7l exists.
Co-factors of matrix A is
A11=5I A12=5: A13=5
An=3, Ap=-13, Axp=11
Ay=9, Axn=l, Agz=-7
5 5 s[5 3 9
adiA=|3 -13 11| =|5 -13 1
9 1 -7 5 11 -7
adj A
Al =
|A]
5 3
1
=’4—05 —13 1
5 11 -7
X=AlB
x 1'5 3 9] 5
y =E5 13 1|«
z 5 11 7| 3
1‘25-12+27
=525+52+3
(25-44-21
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207 1
- | 0/ 2
40| [

Ans,

x=1y=2andz=-1.
24. Prove that the radius of the right circular cylinder
of greatest curved surface area which can be
inscribed in a given cone is half of that of the
cone. [6]
Solution : Let 7 = radius of cylinder :

R = radius of cone

h = height of cylinder

H = height of cone

Curved surface area of cylinder = 2nrh
A

P ;:Q
T
B S e B W)
O
In A QTC and A AOC,
A0 _ OC
Qr 1IC
H R
h R-r
HR-7)
= = - 7
h R
S = 2nrh
= S = 2nr _(R_-—T)
R
2
= S = ZT'EH(R?‘I;?‘ )

Differentiating w.r. t. 7, we get

ds 2nll

= = —(R-2r vl
o R ( ) (@)
Again differentiating w.r. t. 7, we get
d?s - 4nH "
~5 =R (i)
dr
For maxima and minima,
B _y
ar
From (i),
27H
—(R-2r) =0
R R-2r)
= R =2r
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= r =R
T2

d%s — 4nH

= <0
dr? R

Hence, S is maximum when r = >

Hence Proved.
OR

An open box with a square base is to be made
out of a given quantity of cardboard of area c*

square units. Show that the maximum volume
3

of the box is -~ — cubic units.

6v3
Solution:Llet/=x,b=x,h=y
. Area of openbox = Area of cardboard

c2~x2

4x

*2 + dxy = = y=
Let V = volume of the box

v =xYy

2_.2
¢t -x
V==

o x e
T4 4
Differentiating w.r. t. x, we get
vt 3 "
dx ~ 4 4 ()
Again differentiating w.r. . x, we get
Py Bx
w2y
Forma;dmaormjnima, d—=0.
¢ 322 St
2 =0
4 4
From (ii}),
¢ _ 3
4 4
£
= X = \/5
Put the value of x in equation (i), we get
2_¢C°
. _ ¢ 3
y= L C
V3
22 B e
= y = 3 .46 = 2J§
v -3x
Z - = —<i
Also 2 5

~. Volume is maximum.
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~ Maximum volume V =

e @
T 3243 643 '
s 1
25, Evaluate _‘.wdx. [6]
1-x%
Solution : Let, I Ixsm—lxdx {0
olution : Let, I = il
\]l—x2
Let t =sintx=>x=sint

1

=T

Put the value of df in equation (i), we get
1= [tsintat
On integrating by parts method, we get
. ai) ¢ .
1= tjsmtdt—f[?j.smtdt]dt

I= —tcost+Icostdt

dx

y

I=-tcost+sint+c

= I=-tVl-sin®t+sint+c
= sinl xv1-22 +x+e
= x-sin™t x.\ll—x2 +c. Ans.

OR

¥ +1
Evaluate : !m

x? +1
—
(x=1)"(x+3)
By using partial fractions
2 +1 B A + B + C
(x-12(x+3) @D (@17 (x+3)
2+ 1=Ax-1)(x+3)+Bx+3)+Cx-1)>
Put x =1 in above equation, we get
12+1=B(1+3)
2_1
B=%72
Put x = -3 in above equation, we get
9+1=C(-3-1)?
. _10.5
~ 16 8
Put x = 0 in above equation, we get
1=A(-3)+B@3)+C

3 5 —-8B+12+5 9
= 3a = l4iaZo TS

Y

Solution : Given, I

=

2 8 8
3
= A= P
2 +1 3,dx 1; dx 5 dx
e ]
(x—-1)"(x+1) 89 x-1 2°(x-1* 8 x+3
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26.

27. Ifthelines

_— log|x+3|+c A.n.s.

1

( -1) 8
Find the area of the region {(x, ¥) : 2 + ¥ < 4,
x+y22} [6]

= —logl 1]~

Solution : We have two equations
P+y? < dandx +y 22

A0, 2)

x2+y?=4

-1

X )

-2
“Y'
Area under shaded region

= Area of OBCAO — Area of ABOA

Area under line

2 2
= _[(J4—x2)dx—j'(2—x)dx
0 0
x f 4 x]? x? 2
= [— 4-x? +—sin“1—J ~[2x——}
2 2 2 0

= Area under circle —

2 0

[2\/ —4+2sin7! 2} [0+2sin™ 0]
-[2x2-2]+0

2sint (1)-2.0-2
z(_]_z

il

2
= (m —2) sq. units.
x-1_y-2 =z-3 x-1 y-2
-3 -2k 2 and ==
=—zs;3 are perpenchcular, find the value of k

and hence find the equation of plane containing
these lines. (6]

Solution : The equation of the given lines are

x=1_y-2 z- Bandx—lzy~2=z—3
3 2k 2 k 1 5
These lines are perpendicular, therefore
Mds + bibs + c1c0 =0
-3k+(-2%kx1)+2x5=0
= -5k =-10
= k=2
~. The equation of lines becomes

www.chsepdf.com
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x-1_y-2 z-3 x-1_y-2 z-3
-3 -4 272 1 5
Equation of plane containing 2 lines is
X=X ¥-n -7
h m m | =9,
) my  m
Wherex; =1, =2, z1=3
Lh=-3m=-4n=2
12=2, m2=1, ﬂ2=5
x-1 y-2 z-3
-3 -4 2| =0
2 1 5

(x-1)(-20-2)-(y-2) (-15-4) +
(z-3)(-3+8)=0
= -22x+22+19y~38+52-15=0

= 22x - 19y -5z + 31 =0. Ans.

. Suppose a girl throws a die. If she gets a5 or 6,

she tosses a coin 3 times and notes the number
of heads. If she gets 1, 2, 3 or 4 she tosses a coin
once and notes whether a head or tail is obtained.
If she obtained exactly one head, what is the
probability that she threw 1, 2, 3 or 4 with the
die? [6]
Solution : The outcome of an experiment can be
represented as '

Getting 5 or 6 — coin is tossed 3 times

Getting 1, 2, 3 or 4 — coin is tossed once

If she gets 1, 2, 3 or 4, sample space will be

(1H), (2H), (3H), (4H), (1T), (2T), (3T), (4T)
If she gets 5 or 6, sample space will be

(5 HHH), (5 HTT), (5 HHT), (5 HTH), (5 THT),
(5 TTH), (53 THH), (5 TTT), (6 HHH), (6 HTT),
(6 HHT), (6 HTH), (6 THT), (6 TTH), (6 THH),
(6 TTT)

Let

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

B = Getting exactly 1 Head

A = (1H), (2H), (3H), (450, (1T), (2T), (3T), (4T)
B = (1H), (2H), (3H), (4H), (5HTT), (5THT),

(5TTH), (6HTT), (6TTH), (6THT)
A nB = (1H), (2H), (3H), (4H)
1 1 1.1 1
e e R B
1.1 1 1.1 1
P(lT)—— CRRT] P2T) = —x—2'=E
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29,

PO =51 PUT) = 2x2 =

6 2 12
P(5TTH)—%X;><;><%_4]—8 P(5TI_IT)~__
PGHIT) = 5, P6THT) = ——, PGTTH) = 5,
P(6HTT) = —

P(B) = P(1H) + P(2H) + P(3H) + P(4H) + P(5THT)
+ P(SHTT) + P(5TTH) + P(6HTT) + P(6THT)
+ P{6TTH)

1,11 1.1, 1 1. 1. 1 1
——————— =t —t—y —
T12712 12 12 48 48 48 48 48 4g
_ 4,6 2 11
T 12 48 48 24
. Required probability is
| 1
. PANB)_3 _8 Ans
P(A/B)= SRR :
24

A dietician wishes to mix two types of foods
in such a way that the vitamin contents of the
mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units/kg
of vitamin A and 1 unit’kg of vitamin C while
food II contains 1 unit/kg of vitamin A and 2
units/kg of vitamin 1 unit’kg of vitamin C. It
costs ¥ 5 per kg to purchase food I and ¥ 7 per
kg to purchase Food II. Determine the minimum
cost of such a mixture. Formulate the above as a
LPP and solve it graphically. [6]

Solution :

Vitamins | Food 1 | Food 2 | Requirement
Vitamin A 2 1 8
Vitamin C 1 2 10
Cost (in ) 5 7 ‘
Let the amount of food I=xkg
Let the amount of food I =y kg
If Z denotes the total cost

To minimize the cost we have to minimize Z.
Subject to the constraints,

www.chsepdf.com
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First we draw the lines AB and CD whose equations

are
2x+y =8 (i)
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11

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

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

Corner points | Z=5x+7y

AtA(G,8) =5(0)+7(8) =56

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

Since the feasible region is unbounded 38 may or
may not be minimum value of total cost for this

we draw graph of inequality.
5x + 7y < 38
x 0 38/5=7.6
y |38/7=54 0

Clearly graph of L has no commeon point with the
feasible region.

*. The minimum value of Z is 38 at the point
E (2, 4). Hence, the amount of food I is 2 kg and
amount of food II is 4 kg should be included in

the mixture for minimum cost of ¥ 38. Ans,
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SET 11

Timg allowed : 3 hours

Note : Except for the following questions, all the

remaining questions have been asked in
previous set.

10.

19.

20.

www.chsepdf.com

SECTION — A

A A AA
Write the value of (Io< jri+j.k [1l
AA I\/\

Solution : (kx ji+j.k

= —(]xk).z+?.£ (.'zx?z—,}xﬁc\)
/} /-\ /} A A A A A
= —i.i+].k (ci.i=1j.k=0)
=-1+0
=-1. Ans,
SECTION — B
Prove the following :
cos™1 (2)+ cos 1 (E)= cos™! (E) [4]
5 13 65
Solution : L.H.S. = cos ™} é +cos ] 1—2
5 13

114 12
=08 | =x—~
5 13

2 2
-
5 13
[ cos™l x +cos™! y = cosH(ay—v1-x? ‘/l—yz )
_1(48 3 '5) _1(48 15)
= COS — ——X— | =C0S ——
65 5 13 65 65

-1( 33
= cos] [35—] =R.H.5. Hence Proved.

If y = (tan"? x)?, show that
2
(2 +1)? %Jr 2x(5> +1)‘% =2 [4]

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

dy a4
—~ = 2tan  x.—(tan " x
dx dx( )
= 2tﬂn—1 X. 1 >
1+x

d
= (xz+1)5y = 2tan' x
Again differentiating wor. t. x, we get

dy 1
(x2 +1) +2
dx x2+1
= (x2+1)2£2—y+2i(x2+1)d—y=2
dx? dx

Hence Proved.

12

Maximum marks : 100

21. Find the particular solution of the differential

equation %+ ycotx = 4x cosec x,(x #0), given
that ¥ = 0 when x=-1237 (4]
Solution : Given;

% +ycotx =4x cosec x,{x = 0) .(i)

On comparing equation (i) with Z—y +Py=Q
x
Here P = cot x and Q = 4x cosec x

IF. = e_[de e_[cot:tdx

= ¢lOB8NY - giny y
.. The solution is

y(LF) = [Q.(LF)dx+C
ysinx = j4x cosec x.sinxdx +C
= I 4xdx+C
ysinx = 22 +C ..(i)

Putting y =0, when x =

2
’o.sing 2.(3] +C

2
o
= =2
Substituting the value of C in equation (ii), we get
2
ysinx = 22 L
. 2
This is the required particular solution of the given
differential equation. Ans,

Find the coordinates of the point where the line
through the point (3,—4,—5) and (2,- 3, 1) crosses
the plane2x +y +z=7. [4]
Solution : Equation of the line passes through the
points (3, —4,—5) and (2,-3, 1) is

x-3 _ y+4 z+5
2-3 T 3+4 1+5
- 4
= x-3 -2 ﬂ—k(say) (i)
-1 1
. Any point on line is (- k + 3, k- 4, 6k - 5).
Line crosses the plane 2x +y +z=7 v(3)

Point lies on it
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= 2(-k+3)+k—-4+6k-5=7

= 5k—-3=7
= k=2
.. The pointis (-2+3,2-4,12-5)
=(1,-2,7). Ans,
SECTION—C

28. Using matrices, solve the following system of
equations :
X+y-z=3;2x+3y+2=10;3x-y-7z=1

. [6]
Solution : The given system of equations are

x+y-z=3;
2x+3y+2z = 10;
3x-y-7z=1. _
These equations can be written in matrix form
AX =B (i)
1 1 -1y«x 3
llly| = |10
3 -1 -7z 1
1 1 -1 x 3
Where A={2 3 1|, X=|y|and B=|10
3 -1 -7 z 1
1 1 4
Now |A| = 2 3 1
3 1 7

=(-21+1)-(-14-3)-1(-2-9)
=-20+17+11=-20+28=8+0
= A7l exists.
For adj A,
Ay =-21+1=-20 An=-(-7-1)=8,
Ap=-(-14-3)=17, Ap=-7+3=—4,
Ap=-2-9=-11, Ay =-(-1-3)=4,

Ay=1+3=4
A32=—-(1 +2)=-—3
Ap=3-2=1
20 17 -11%
adjA=| 8 4 4
4 -3 1
20 8 4
=17 4 -3
-1 4 1

www.cbhsepdf.com
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. (20 8 4]
SAt= 1 aga=<| 17 4 -3
Al Slon 4
From (i), X = A"'B
[x] . 20 8 4] 3
y| = s 17 -4 =3}{[10
| Z] 11 4 1)1
E3 . 241 [3
= Yyl = g 8(=|1
LZ] L 8 1
= x=3y=1z=1 Ans.

. Find the length and the foot of the perpendicular

from the point P (7,14, 5) to the plane 2x + 4y -z
=2, Also find the image of point P in the plane.
[6]

Solution : The given plane is

x+4y—-z =2 wel(i)
The d.r.s. of the normal to (i) are 2, 4, — 1.
.. Equation of a line perpendicular to (i) passing
through P(7, 14, 5) is

x-7 _ y-l4 = 2:15 =k (say) ...(ii)

- 2 4
- Point is Q ((2k + 7), (4 + 14), (- k + 5))
P(7,14,5)
D C
Q
A B
R(xy 2

Suppose it lies on the plane (i),
S22+ 7)+4(4k+14)-(-k+5)=2

= 21k +65 = 2= 21k =~63

= k=-3

SQ@2x(-3)+7,4%x(-3)+14,3+5)
=(1,28)

This is the foot of perpendicular of the line
(ii) on the plane (i).

= PQ = J7-1)* +(14-2)% + (5-8)?

= +/36+144+9 =+/189
which is the length of the perpendicular from P
on (i)
Again let R{x, ¥, z) be the image of P in the plane
(). Then Q is the mid—point of PR.
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. The coordinates of Q are given by
(x+7 y+14 z+5)

r r

-2 2 2
ATy, 245 g
2 2 2

Mathematics 2012 (Qutside Delhi)
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= x=-5y=-10,z=11
= R(-5,-10,11)
This is the image of P in the plane (i). Ans.

SET 111

Time allowed : 3 hours

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

SECTION-A

A A A AA
9. Write the value of (k x {). j+i k [l
[l A /\ "~

Solution : (kxz) jrik = ] ]+0
AA A A A
[’.‘kxz':‘and i.k=0
=1+0 [ '_'=1]
=1. ]]AnS¢

10. Find the value of x + y from the following
equations :

) (
2.(1 3}}_(}{ 0): > 6] [l
o x)7{1 2)7 1 8

Solution : Given,

5 1 3Y(y O 5 6
o x)7l1 2)=l1 s
2 6 N y 0 5 6
= 0 2¢) {1 271 8
2+y 6+0 (5 6
= 2¢x+2) ~\1 8
2+y 5 6
= 1 2x+z 1 8
2+y=5=>y=3
and 2x+2=82>2x=6=>x=3
x+y=3+3=6. Ans.
SECTION-B
d*y
19. If x=a cost+logtan .y =asint, find el
dz
d;ag [4]
www.cbhsepdf.com 14

Maximum marks : 100
Solution : Given, x=4 (cos t+log tan —;—) and

y =asint

Now, x =_a(cost +log tan%)

| Differentiating both sides w.r. t. £, we get

E = a| —sinf+ xseczixl
dt tan 2
2
[Applying chain rule of differentiation]

{ t
cos—-
= a; —sint+ 2

2t

2sin—cos“ —
2 2

]
=0
I
&
+

I}
)
—
—
|
7]
5 g
™1 TN
-
~

dx _ acos? t .
E = sint ...(1)
[++1 - sin?t = cos™]
Similarly y=asint
Differentiating both sides w.r. t. t, we get
% =acost ..(if)
Again, differentiating both sides w.r. t. £, we get
dZ
? =-gsint

From (i) and (ii), we get
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d
dy _Eiz acost sint
de -~ 89X gcos?t cost
' dt sin
dy
ax tan t
Again d1fferent1atmg both sides w.r. t. x, we get
2
Y _ 2 (tant)
dx? dx
o dt
= t—
= 5ec ™
= secztx sm;
acos” t
1 sin¢ ..
" cos®t acos>t [Using ()]
sin {
= 7 Ans.
acos t

20. Find the coordinates of the point where the

line through the points (3,4, ~5) and (2,-3, 1)
crosses the plane3x + 2y +z2 + 14 =0. [4]
Solution : The equation of the straight line passing
through the points (3, -4,-5)and (2,-3,1) is

x-3 _ y-(4) _z-(5)
2-3  -3-(4) 1-(5)
[ XX _¥Y-W _zZ7# ]
=% Y- 2~n
x-3 y+4 z+5
272 _ =A
= 3 I =" ¢ (say)

= x=-A+3,y =A—-4,2=6L-5

So, the coordinates of a general point on this line
are (- A +3,A—4,6A-5).

The line intersects the given plane 3x + 2y + z +
14=0

- point (- A + 3, A —4, 6\ — 5) lies on the plane
x+2y+z+14 =0
= 3(-A+3)+2(A-4)+6A-5+14 =0

= —3A+9+20-8+61L+9=0
= 5.+10=0
= A=-2

Putting, A =—2, we have
x=-L+3=-(-2)+3=5
y=i-4=-2-4=-6
Z=6A-5=6x(-2)-5=-12-5=—-17

Thus, the point of intersection of the line and the

given plane is (5, — 6, — 17).

Ans.

equation x dy

x=2,y=m.

Zx--y+xsin

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

21. Find the particular solution of the differential

(%) =0, given that when
[4]

Solution : Given differential equation is :

x%—y+xsin[%) =

0.
dy . [y)
-2 = y—xsin| =
= dx y x
—xsin| ¥
. dy ¥ xsm(x] 0
| e
Puty=ox
Differentiating w.r. t. x, we get
4 _ z;v+:x:£12
= ax = i
Substituting the values of y and 4y in equation
(i), we get dx
v+x@ vx—xsino
Codx T x
= v+x@ =vp-siny
Cdx
dv dx
= —_—— = —
sinu x
= cosec v dy = —~—
Integrating both sides, we get

log | cosec v—cot v]

—log x + log C =log <
x

o i) -
x x
L =)
= —
=0
x Ax
= x[l—cw(z)] = Csin(zj .(if)
x x
Itis given thatwhenx=2,y==x
2[1—cos[£)] = Csin(E)
~ 2 2
= 2[1-0]=Cx1
= C=2

x[l—cos(y—
x

-t

y

)

X

This is the required particular solution of the given
Ans.

differential equation.
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'22. Prove the following :

o8 " |— [+sin " | = |=s8in
13 5

= cos™! [%) +sin™! (%)
=sin { 1—(1—;)2 ]+ sin™! [g)
( cos lx = sin‘1\/1—7 )
an ([ o )
()i’ (2)
(3G 33

( sin"! x+sinly = sin! (x\/l—yz +yV1-x2 D

[4]

1l

Il

. (5 F 3 [144
=sin [ —, [ —+—=, [-—
13¥25 5Y169
. _1(5 4 312)
=sin | —=+——
135 513
\ _1[20 36)
=sin" | —+—
65 65
=sin™! [§)=R.Hs
65 Hence Proved.
SECTION-C

28. Find the coordinates of the foot of perpendicular

and the length of the perpendlcular d.raw:n from
thefomt P (5, 4, 2) to the line r =—:+3]+k+
A2i+35- k) A]soﬁndthelmageometlushne
[6]
Solution : The given point is (5,4, 2) and the given
- A A A A AA
lineis 7 =—i+3 j+k+A(2i+3 j—k).
This line passes through the point (- 1, 3, 1) and
A A A
is parallel to the vector(2i+3 j-k). Cartesian
equation of line is

x+1 — y—3_z-;1=;h(say)

2 3

www.cbsepdf.com 16
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SLx=2A-1,y=3A+3,z=-A+1

These are the coordinates of any general point on
the line. .
PG4.2)

Ply.z")

Let Q be the foot of the perpendicular on the line.
Then, for some value of A, the coordinates of Q are
(2A-1,30+3,-A+1).
Direction ratios of PQare 2A -1 -5, 3A + 3 -4,
-A+1-2ie,2A-6,30-1,-A-1.

PQ is perpendicular to given line, we have

22A-6)+3(BA-1)-1(-A-1)=0

= 4h~-124+9L-3+A+1=0

= 14L-14=0

= A=1

- Coordinatesof Q=(2x1 -1,3x1+3,-1+1)
=(1,6,0)

Hence, the coordinates of the foot of perpendicular
are (1, 6, 0).

Using distance formula, we have

—)
PQ= [PQ|=+(1-57 +(6—4)7 +(0~2)
= V16 +4+4

=24

=26 units

Let P'(x', ', z') be the image of point P (5, 4, 2) in

the given line.

Then, Q is mid-point of PP
x;‘r’ =1>x+5=22x=-3
# =6y +4=12y =8
5_;_2 =0=22+2=0=2'=-2

Hence, the image of P in the given line is
(-3,8,-2). Ans.
Using matrices, solve the followmg system of
equations:
+dy+7z=4;2x~y+3z=-3;x+2y~3z=8

[6]
Solution : The given system of equation is

Ix+4y+7z = 4;
xx-y+3z=-3;
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x+2y-3z=8
The above system of equations canbe représented
as AX =B
3 4 7« 4
-1 3lly| =|-3
1 2 3=z 8

3 4 7 x 4
Here, A=(2 -1 3| X=|y|andB=|-3

1 2 3 z 8
3 4 7
IAI = |2 -1 3
1 2 3

=3(3-6)-4(-6-3)+7(4+1)
=3x(-3)-4x(-9+7x5
=-9+36+35
=620 '
. A exdsts.
So, the given system of equations has a unique
solution given by X = A™'B
Let A;; be the cofactors of elements 4 in A.
A1=(8-6=-3,Ap=-(-6-3)=9,
Ap=@+1)=5
A21=—(—12—-14)=26,A22=(—9-—7) =-16,
Ap=-(6-4)=-2
A31=(12+7)=19,A32=—(9-—14)=5,

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

3 9 5P 73 26 19
AdjA= 26 -16 2| = 9 -16 5
19 5 411 5 -2 -1
1
Al= - AdjA
[A|
1 -3 26 19
>AT=—1 9 6 5
5 -2 -11
Now, X=A"'B
(x| 1'—3 26 197 4
= y :a 9 -16 51(-3
| 2] | 5 -2 11| 8
[x] . 12 -78+152
| Z | 20+6-88
(x| . 62
= |y|=—=124
2
|z 6 _—62
x 1
= (Y| =|2
[ Z | -1

Hence, x =1,y =2,z =-11is the required solution.

Axn=(-3-8=-11
Ans,
o8
Mathematics 2012 (Delhi) SET I
Time allowed : 3 hours Maximum marks : 100
- : 2 -1 -2
SECTION-A .. Direction cosines are 5,?1,?‘ Ans.

1. If aline has direction ratios 2, ~ 1, - 2, then what

are its direction cosines ? 1 5

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

ie,a=2,b=-1,c==-2.

Direction cosines are :

I= a -2 _2_2
N2 +p2+c? Va+1+4 N9 3
e b a1 a4
J2+pi+2 JA+1+4 o 3
"= c o 2 2
VR +prec? JA+l+s 3
www.cbsepdf.com 17

, - AA A
Find ‘X when the projection of a =Ai+j+4k
- A A A
on b =2i+6j+3kis 4 units. 1]
—> A /} A
Solution : Given vectors are, 4 =i i+ j+4k,

e d A A Fal
b=2i+6j+3k

_)
The projection of 4 on b
- >
a.b
= —_‘;—
|51
-5 - AA A AN A
a.b = (ki+j+4k).2i+6j+3k)

=2A+6+12
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=2A+18
%
1B = V22 4+6%+32
= \49=7
a.b
.a'_ =4
ﬂ
[ 2|
25 +18 B
= - =
= . 2,+18 =28
= 25 =10
= h=5 Ans,
. —> A A A
3. Find the sum of the vectors a=i-2j+k,
- A A A =2 A A A
b=-2i+4j+5k and c =i-6j-7k. [1]
' - A AA
Solution : Given vectors are 4 = i~2 j+k,
- A A A A A A
b=-2i+4j+5k and ¢ =i-6j-7k.
- =5 - Al AA Fa¥ A FANEAN A Fa¥
a+b+c = i-2j+k-2i+4j+5k+i-6j-7k
Fay AN -
=0i-4j-k. Ans.

31
4, Evaluate: j— dx.
2%

3
Solution : Given, Ildx
x

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

(11

2 3 1
= [logx], [ J'; dx =log x]

= log3-log 2

- 105 3)
5. Evaluate: I(l — xWx dx.

Solution : Let, f = Jx

= P =x

{1l

Differentiating on both sides w.r. t. ‘x’, we get

2tdt = dx
= [20-)a

=2Ut2dt —J't4dt]

www.cbhsepdf.com
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8.

5 3 8
6. If A={2 0 1|, write the minor of the element
1 2 3
23, [1]
5 3 8
Solution:Let, A=|2 0 1
1 2 3
Minor of the element
5 3
3= 2
=10-3
=7. Ans.
g (23 B[ e ‘te the vl
S 4!—_9x,w'r1e e value
of x. 11
Solufi 2 3 1 -3 B -4 6
omHentls 7l 47l o«
2—-6 —6+12 ~ -4 6
5-14 -15+28) |9 «x
—4 6 (4 6
9 13/ (-9 «x
Comparing both sides, we get x = 13. Ans,
Simplify :
9— cos0 sind +sin6 sin® -cos0 "
cos
| ~-sin0 cos® s cosG sinb
Solution :
cose- cos® sin@] o sin@ —cos6
|+
| —sin®  cos0 st cos@ sin 6
B cos @ cosOsin 0
—cos0sin® cos” 0
. sinZ 0 —cosBsin @
cosBsin® sin®@
= 1.0 =1 Ans,
0 1
Write the principal value of

cos 1 (-1—)—25in;1 (-1} [1i
2 )

(1Y 5. af 1
Solution : cos™t| = |~2sin 1| -=
oution (ZJ [ 2)
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= bOShl (—1—]+28in”1 (l) = —‘ima
2 2 sin“(a+y)

[ sin}(—x) =—sin"1 ] Taking reciprocal

Y dy _sin”
) + 26 ?i% = Sms;—a:y). Hence Proved.
=z 12. How many times must a man toss a fair coin, so
3 3 ' that the probability of having at least one head
1 is more than 80%? [4]
3 Ans. Solution : Let us consider,
10. Let* be a ‘binary’ operation of N given by a * b x = Number of times a man should toss a coin.
=LCM (a,b) forallg, bEN.Find 5*7.**  [1] P(H) = Probability of getting atleast one head.
SECTION-B If x =1, sample spacelwﬂl beH, T
dy P(H) = —=50%
11. If (cos x)¥ = (cos y)*, find -~ [4] 2
dx If x =2, sample space will be HH, HT, TH, TT
Solution : Given, (cos x)¥ = (cos y)* 3 75
Taking log on both sides, we get Therefore, P(H) = 3 77
log (cos x)¥ = log (cos y)* If x = 3, sample space will be HHH, HHT, HTH],
= ylogcosx = xlogcosy HTT, TTT, TTH, THH, THT.
On differentiating w.r. t. x, we get P(H) = 7_ 87.5% > 80%
. dy ) : B
L. (-sinx)+logcosx. dx Hence, a coin should be tossed 3 times in order to
1 P have the probability of getting atleast one head is
=X (—sin y)—y- more than 80%. Ans.
sy dx A
+log cosy 13. [':ind the .vector and cartesiaI} equations of the
line passing through the point (1, 2, —4) and
—~ytanx+1 d_y__tand_yl . . x-8 y+19
= ~ytanx+logcosx— - = —xtany- +I0gcosy perpendicular to the two lines Ty
dy z-10 x-15 y-29 z-5 - 4
z(logcosx+xtany)a; = logcosy+ytanx =7 and 3 8 -3 1
dy _ logcosy+ytanx Solution : Let, the direction ratios of required line
= ol log cosx+ xtany be p, ¢, r and given that, line is perpendicular to
Ans two given lines,
) Therefore, we get
OR er; {6 g7 0
s 2 p—log+/r =
Ifsiny:xsin(a+y),provethat££=m—_(u+i)° 3p+8g-5r =0
‘ dx sma On solving, we get
~Solution : Given, sin y = x sin (4 +¥) , p p ,
siny 80-56  —(-15-21) 24+48
= X= ——
sin{a-+y) . r _4_7
. " . 24 36 72
Differentiating both sides w.r.t. ¥ p g 1
dx _sin(a +y)cosy —sin y cos (a+y) or 273 6 .
dy sin(a-+y) The required line passing through (1, 2, - 4) has
L direction ratios proportional to 2, 3, 6.
= w So cartesian equation of line is
sin”(a+y) x-1 y-2 z+4
[+ sin (A —B) =sin A cos B—cos A sin B] 2 3 6
**Answer i not given due to the change in present syllabus ) Equation of line passing through {1, 2, - 4) has
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direction ratios, proportional to 2, 3, 6.
i.e. in vector form, this line passes through point
having position vector,
- Fal Fal Fal
a=i+2 j— 4k
This is parallel to vector
- A A FaN
b =2i+3j+6k
Therefore, vector form of line will be

e
r =a+Ab

N = (i+2]-4k)+ M27+3 ]+ 6K).
Ans.
c

- - - -
14. If a, b, c are three vectors such that| a |=5,| b |:

- e e e
=12 and | ¢1=13 and a+b+c=0 find the
2 3 9 9 9 o

valueof a.b+b.c+c.a. [4]

- - -
Solution : Given that, | 2 |=5,| b |=12,| ¢ |=13
- 5 >
and a+b+c=0

We know that,

S
|a+b+c|
e T I g
H[a] +|b[2+|c|2+2(a b+b.c+c.a)
P

=>0= 25+144+169+2(a b+b c+c.a)

e e T B -338
> (a.b+bc+c. a)—T
=~169. Ans.
15. Solve the following differential equation :
dy 2
2x° <L — =0. [4]
=2y +yt =0
Solution : The given differential equation is :
2
22 —2xy+y” < 0

2
dy 2xy-y .
= A
dx 2%% @
Put, y =vx
Differentiate w.r. t. x* on both sides, we get
g—y- = U+ '@
dx dx
From (i)
xdv 2x%p — 2 %%
= P+— = ———————
dx 2x2
xdo 20-v7
= ?+—— =
dx 2

www.cbsepdf.com 20

xd'g [ 227—172_
= dx 2
Mo v
= dc 2
-1 1
—dv = —dx
,02 ° 2x
Integréting both sides, we get
—I—li-dv = ldx
v 2x
1 l10g|x|+C
v 2
i = %log|x|+C
x
x
— = —logx+C
y
2x = ylogx+ 2yC Ans,

16. Find the particular solution of the following

differential equation;

% =1+x% +y? + x%y%, given that y = 1 when

x=0. [4]
dy

Solution : Given, —= =1 + 2% + y* + x%>,

y=1x=0.
' d_y =1+ A+

1+ dx
= 1+ yz = (1+x9)
Integrating both sides

J' dy2 = I(1+x2)dx
1+y
3
= tan7y = x+?+C

and given, y=1,x=0
tanl(1) =0+C

= tﬂn—l (1) =C
= C = _T.t.
4
3
’a‘m‘ly = x+x—+£- Ans.
3.4
17. Evaluate: Isin xsin 2xsin3x dx. 4]
Solution : |Sinxsin2x siﬁlf&'x dx
Multiply and divide by 2,

=%I(25inxsin2x)sin3xdx
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= ——I(cosx cos 3x)sin 3xdx

[~ 2s5in A sin B = cos(A—B)— cos(A+B)]
= %I(sin3xcosx—c053xsi113x)dx
= %I(sin3xcosx-c033xsinsx)dx

= %I(si:\4x+sin2x—si116x)dx
[ 2sin A cos B=sin (A + B) + sin (A - B}]

+
2 6
OR

ll: cosdx cos2x coséx}
= —|— - - +C.
4 4

2
Evaluate : Iu—_m dx

Solution : By method of partial fractions :
2 _ A Bx +C
TR

1-01+x%) - 1
Now, 2 A(x2+1)+(Bx+C)('1—x)
Putting x = 1, we get

2=2A+(B+Q)0

1l

= 2 =2A
= A=1
Putting x = 0, we get

2=A+C,
= 2=1+C
= C=1

Putting x = -1, we get
2=2A+2(-B+C)

= 2=2+2(-B +1)
= -B+1 =0
= B =1.
2 g [ e B Ca
(1-x)1+x%) 1-x x%+1
_ I_de"'_[ x+1 g
1-x- x2 +1
= = dx+
‘[1 —X 2‘[1+x I1+x2

= —log|x-1]+5 10g(1+x2)+tan x+C. Ans,

18.
Solution : Given curve is y = 2>~ 11x +5
Slope of tangent t6 ¢urve

dy ..
g R

= dx

I

www.cbhsepdf.com

Ans.

Fmdthepomtonthecurvey % -11x + 5 at
which the equation of tangentis y =x~-11. [4]

(i)

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

and tangentisy = x-11 (i)
= x-y-11 =0
Slope of tangent,

o

T =
Equating slopes,

32-11 =1

= 3x? =12

=4
= X =2

put, x =2, in (i),
y=(23-11x2+5
=8-22+5
=-9
“put x =-2in (i), .
¥y =(-2°2-11(-2)+5
y=-8+22+5
y =19
The points on the curve are, (2,-9), (-2, 19)
Now, put these values in (ii)
-9 =2-11
So, (2,-9) is satisfying the tangent equation.
But (-2, 19) does not satisfy tangent equation.
Hence (2, - 9) is the required point on curve.

=
=

Ans,
OR
Using differentials, find the approximate value
of v49.5.
Solution: Lety = vx = 49 (i)
y+Ay = x)x+ = v49.5 .(11)
(i) - (i) gives
= 495 - 19
= /495 -
/495 = Ay+7 (i)
1
Ay mdy="Y Ax= x 0.5
y =~ ay x
y=+x
dy 1
dx  2x
1
el x 0.5 =0.036
Put value in'eq. (iii)
J495 = 0.036+7
= 7.036. Ans.
19, If y = (tan™! x)?, show that

2
(xz +1)2' u+ 2.1:(.‘:4:2 +1) % =2, [4]

dx?
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Solution : Given, y = (tan™! x)?
Differentiating w.r. t. “x’ on both sides

gy— = 2tan—1 X.
dx x?+1

SN S +1)%y = 2tan”l x

dy o dy 4
- 2. % _9pn
dxx +dx X

Again differentiating w.r. t. ‘x’ on both sides

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

Solution :

LHS. = tan"l[ cosx ]
e 1+sinx

o) =l)()
o (3 o3 2 o)

c0s 20 = c0s20—sin2 @

= fan

2 2
d_yxzx‘+x2d_y+d_y -2 c0s20 +sin® 8 =1
dx dx?  dx®>  1+x? .
2 P > and sin 20 =2sinBcosO
= 1422y 2 Y 0 %Y
( ) dx? dx  1+x2
SETEY ) =) =)
= (1+x%) dx_2+2x(1+ )?d;:Z.He_nceProved. _ tan! ) |
20. Using properties of determinants, prove that { Cos[ §)+sin (_;c_ )}

b+c g+r y+z ap x
cta r+p z+x|=2b q y|.
a+b p+q x+y cr z
Solution ;: Given,

b+c g+r y+z a p x
c+a r+p z+x|=2b g y
atb p+g x+y c 7 z

b+c g+r y+z
LHS.=|c+a r+p z+x

[4] [ - =(@a-b)a+b)]
=G)=(G)
cos[§)+sm(%)

Dividing Numerator & Denominator with

(5)

= tan

a+bh p+q x+y ) 1"-"“‘(%)
Applying R; >Ry + Ry +Rs =) ——
pplying 1+ R, 1+tan(£)
atb+c p+g+r x+y+z | 2
=2 c+a r+p zZ+x
x
a+b p+q x+y 4 tan—~tan[5)
Applying R; > R;~R;and Rz > R3 - Ry B tan—TE'tan(zJ+l
a+b+c  pi+g+r x+y+z .4 2
=2 -b -4 -y = tan_l (tan (E“EJJ
— —r — 4 2
ApplyingR1 5 R; + Ry +R3 = g—% =R.H.S. v Hence Proved.
\ “b p x OR
s -7 Y
- -r -z Prove that sin~! [Ii)+sin”1 (‘-3-)= cos™! (?—E)‘
Taking —1 common from R; and R3 . 7 5 85
Solution:
a p x LHS. = sin! (—8—]+sin‘1 (g)
=2lb g y=RHS Hence Proved. | 17 5
c 7 gz and we know that
21. Prove that : tan™ ( cos-x )=£“£,xe (_E'E} St + sin”? y= sin”? (x 'l—yz + 1-x* )y)
14+sinx/ 4 2 2°2
‘ [4]
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=

2 2
(8] 5w)
5 17
-1)8 16 3 /225
=sin” {—
17V25 5V289
1{8 4 3 15}
=sin" {~=Xx—t—x—
17 5 5 17
2
77
=sin 1[%) = COS~ { 1—(£J ]
[ sinlx=cosV1- xz]
Z1| 11296
. =C0§ —
(85)°
—1{ 36 ¥
=cos |2 |=RHS Hence Proved.
85
23.

Let A = R - {3} and B = R - {1}. Consider the
funchonf A — B defined by f(x)= (x —%

3
Show that f is one-one and onto and hence find
A 141
Solution : Let x, ¥ € R such that
fx) = fy)
x-3 y-3
=>xy-3x-2y+6 =xy—-2x-3y +6
= xX =Yy
~. Function is one-one.
LE‘T.', Yy =.f(x)
_ x-2
y= x-3
= x-2 =xy-3y
- x= Y2
y-1
Now, consider,
3y-2_,
f[éy-_z) T
y-1 33’/.__2_‘3
y-1
3y-2-2y+2
= 3y-2-3y+3
=Y

www.cbsepdf.com 23
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- 3y-2
Sincey#1and —— =3
y—1
LxeA
3y-2
». for value y € B, there exists x = y-1

Such that f(x) =y
= f{:A — Bis onto.
Now, fx)=y=x=f"(y)

Hence Proved.

()

x-2 -
x-3 v
= x—2 =xy-3y
3y-2
= x = ——‘y_l
From (i),
3y-2
1 e
Thus, f: A — Bis defined asforallx € A
3x - 2
i) = Ans,
SECTION-C
Find the equation of the i:;lane determined by

the points A (3,-1,2), B (5,2,4)and C (-1, -1,6)
and hence find the distance between the plane
and the point P (6, 5, 9). [6]
Solution : Any plane passes through A is,
ax-3)+bly+1)+c(z-2) =0
Plane (i) passes through Band C
aBG-3)+82+1)+c(4-2)=0
= 22+3b+2c=0
a(-1-3)+b(-1+1)+c(6-2)=0
= da+dc=0
Cn solving equations, we get
2
12

()

b
-16

u—y

Let,

2
b ¢
=k
4=3 (say)
a=3k,b=—4kc=3k
Putting the value of 4, b and c in equation (i), we
get
(x—-3)-4k(y+1)+3k(z~2) =
=3(x-3)-4(y+1)+3(z-2) =0
= 3x-4y+3z =19
Thus the required equation of the plane is
3x—-4dy+3z2=19
The distance of point (6, 5, 9) from the equation
of plane 3x -4y +32-19=01s,
[3x6-4x5+3x9-19] _ [18-20+27-19|

V32 +(~4) +32 Jo+16+9

W=
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6 Ix+y s12
= Jﬁ Ans. x20,y 20
Firstwe draw the lines AB and CD whose equations

24. Of the students in a college, it is known that
60% reside in hostel and 40% are day scholars are . "
(not residing in hostel). Previous year results x+3y=12 -~ Sx+y=12 ~(H)
report that 30% of all students who reside in A B c D
hostel attain‘A’grade and 20% of dayschol- x| 0]12 x {0 |4
ars attain ‘A’ grade in their annual exami- yl14;0 y|121]0
nation. At the end of the year, one student
is chosen at random from the college and he has :
an ‘A’ grade, what is the probability that the i
student is a hostler ? [6]
Solution : Let the events be defined as

E; = Students reside in hostel

E> = Selected student is a day scholar
A = Getiing “A” grade
and P(E;) 0.60
P(Ey)) = 040 . HH
P(A/E;) = 030
P(A/E) = 020 SEEsEhEE
We know that by Bayes’ theorem AT
P(E;).P(A/E;) fEEeE
FPEL/A) = PE,)P(A/E)+P(Ey) P(AJE,) F
0.60x0.30 H
" 0.60x0.30+0.40x0.20 L
I Ans. 5
026 13 The feasible region OAEDO is shaded in the

25, A manufacturer produces nuts and bolts.It takes figure.

1 hour of work on machine A and 3 hours on . . , \
machine B to produce a package of nuts. It takes The lines are intersecting the pofnt E(3, 3).

Y
3,

EAREE gN REEg AR =E N

I A N R )

T
| Ny )

I
1T
xy

I

)

T

o)

1l

.

(4,10 A B-(125-0)

JTTITT

H0 M-t
T
I
T

1
I |
|

1 i1
1 T
1 4
1
T T
T
T T
I 1

I
T
N
I A

3 hours on machine A and 1 hour on machine B - The vertices of the feasible region are O(0, 0),

to produce a package of bolts. He earns a profit of A (0,4),E (3, 3) and D(4, 0).

<17.50 per package on nuts and ¥ 7 per package -

of bOllBl:’H(f’w maiy packages of eaclljl shl:)uld Ee Points Z=1750x+7y

produced each day so as to maximize his profits if AtO(@, 0) Z=17.50(0)+7(0) =0

he operate his machines for at the most 12 hours At A(0, 4) Z.=17.50(0)+7(4)=28

a day? Form the above as a linear programming AtE(3,3) Z =17.50(3)+ 7(3)=73.50

problem and solve it graphically. ” [AtD@E 0) | Z=17.50(4)+7(0) =70

Solution : - The maximum value of Z is 73.50 at the point
Machine | Nuts (x) | Bolts (y) | Maximum hrs. E(3, 3).
Machine A 1 3 12 Hence the 3 packages of nuts and 3 packages
Machine B 3 1 2 of bolt should be produced each day to get the
Cost @m0 17.50 > - maximum profit of ¥ 73.50. Ans.

/4
Let Packages of Nuts = x 26. Provethat: | (Vianz+Veotx)dr=+2.>- [g]
Packages of Bolt = y 0 2

If Z denotes the total cost. . .

To maximise the cost, we have to maximize Z. Solution : Taking L.H.S.

Maximize Z = 17.50 x + 7y n/4

Subject to the constraints = _[ (Vtanx + veotx)dx

x+3y €12 0
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nid ’sinx ’cosx
= j ( s o —.—']dx
o \Veosx * Vsinx

n/ds .
SINX+COSX

[ i de
0 Wsinxcosx

J—"/4 sin x + cosx
_J2 [ [Smxtcosx
'g [VZsinxcost

=2 j[ sinx+cosx de

\/1 (sinx—cosx)?
Let, t = sin x — cos x = dt = (sin x + cos x) dx

Atx=0,¢{=sin0-~cos0=-1

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

+5(1+ 2R} + ...+ 21+ (= D) + 501+ (n— LK)}
=lim H[201% +(1+h)* +(1+21)% + .+ L+ =DR))

51+ 1+ h)+(1+2h) +...+(1+ (n-1h)]

=}liinbh[z{n+2h(i+2+3+...+(n—1))+k2(12+22
._)

...... + (=1 +5(n+h1+2+.+ (-1

- limh[Z{n+2h nn=l) | p2 "(""1)(2"‘1)}
h—>0 T2 ' 6

+{5n +5h ~—("(n2— 1) H

=limh HZn +2hn(n-1)+ h? —-———n(n — 1)3(2n - 1)}

n n T h—C
Atx=—,t=sin—-cos —=0
4 4 4
\/—_[ dt +{5n +5h(ﬂ(_ﬂ2-1_)lH
1-#2 ]
w Put h= ;
=J5 |sm t‘ .

“ 2 nnr-1H(2n-1)
= 2sin” (©)-sin (-] an {2’“’2 e 1’*@ N }
=2sin~1(1) . {5 5.2 nln- 1)H
= JE.;. =R.HS. Hence Proved. 2

OR

3
Evaluate : I (2%% +5x)dx as a limit of a sum.

1

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

1
We know that

b
[fxyax= lion F{ {(a) + fla+h)

+f(a+2h)+...+ fla+(n-Dhl],

where i = 1_9_—_{1

Here, f (x) = sz +5x

3-1_2
n _Tl

h=

(2):2 +5x)dx

= by (0

=Hh[f(1)+f(1+h)+f(1+2h)+..+f{1+(n—1)h]]

= lim —Z—HZn +4(n-1)+ M(Z”_”l)}
n—oh 3n .

+45n+5(n—1)

2
= lim 2 {6n—4+@3_73n+—1)}+(10n—5)}

n—)wnL
i 2 _1m, 2_
i 2 {1811 125+ 8n 12n+4}+(10n_5)jl
f—yao Ml 3n

. 3_(26n2 ~24n+4
3n

J+(10n—5)

21 2602 —24n+4+30n2 —151 |
n—=wh 3n

2[ 56n* —39n+4]

= lim H2(1)2 + 5(1)} +12(1+7)2 + 5(1 + 1)) + [2(1 + 2k)? nsatt| 31
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—11m

n—so3

= im 2|56-32, 4
o3 n n?'

2

56n% —39n +4
n

= %(56)

12 Ans.
3
27. Using the method of integration, find the area of

the region bounded by the lines 3x -2y + 1=0,

2x+3y—-21=0and x-5y + 9=0. [6]
Solution : Given equations are,

3x-2y+1=0
2x+3y-21=0
x=-5y+9=0
Taking, 3x-2y+1=0

_ 3x+1 :

= =3 ..{i)

x 1 3 0
y 2 5 0.5

2x+3y-21 =0
21-2x ..
= y = 3 ...(.L‘l)
x 3 6 0
5 3 7
x-54y+9 =0
x+9
> y=— (iii)
x 1 6 —4
2 3 1
S
Sk
i E8
2 ¥
fiee 5 = —::'\L ; ¥
X
T Wﬁ‘-',-- T & et __!5744 I ri

The required area of shaded bounded region
ABCA

= Area under line AB + Area under line BC - Area
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under line AC

:3(3";1)dx+i‘[21;2x)dx—j(%9]dx

. ——

]

_1.[ (9 1)+3- 1]+1[21(6 -3)—(62 ~3%)]
2i2 3
2 .2

21 N+ p13)—36-9)1 |- L
“2[[12+3 11+-[21(3)- (36 9)]} 5[2(35)+9(5)]

1 1 11 35+90

=19——2-51=173 $q. units. Ans.

. Show that the height of a closed right circular

cylinder of given surface and maximum volume,
is equal to the diameter of its base. [6]
Solution : Let the surface area of cylinder is ‘S’
and volume is V.

= 2nrh + 2nr*
2
= = ST2W (D)
2nr
and V =
2
= V = TW'2|:S 2nr :|
2w
2
- V = {S—Zm :I
2

_Sr—2m3
. ]

Differentiating both sides w.r. t. 7, we get
v [s—6m? }

@ | 2

For maximum. or minimum,

dv
ol =0

S—6énr?
2

= S = gur>
Substitute the value of § in equation (i),
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6mr? —2mr?
h=e —————
2nr
4nr?
= b=
= h =2r
Again differentiating,
2
d—\zl =-6nr<0
dr

. Volume is maximum when k = 2r.
Hence Proved.

29. Using matrices, solve the following system of
linear equations :

X-y+2z =7
3x+4y-5z = ~5

2x-y+3z =12 {6]
Solution : Given equations are
X—y+2z =7
3x+4y-5z = -5
2x-y+3z =12
1 - 2| x 7
3 4 S5iy|=|-5
12 -1 3|z} |12
AX =B ()
= X = A'B
1 -1 2
A=|3 4 5
2 -1 3
|A] =1(12-5)+1(9+10) +2 (-3 -8)
=7+19-22
=420
- A exists.
Cofactors of matrix A are
An=7 Ap=-19% Aja=-11
An=1 Ap=-1 Aypn=-1
Az =-3 Azp=11 Axz=7
7 19 -1
adjiaA=|1 -1 -1
3 1 7
. [ 7 1 -3
- adjA'= [-19 -1 11
-1 -1 7
1 .
Al = made
Lol 7 1 -3
=X 4 n
4
-1 -1 7
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X = AB
x . 7 1 3|7
Y= -19 -1 11||-5
z ~11 -1 7|12
49-5-36]
= —|[-133+5+132
—77+5+84
1'8
12|
x 2
y =11
z 3

. Required values are, x =2, y=1,z=3.
Ans.
OR

Using elementary operations, find the inverse
of the following matrix :

-1 1 2
12 3
311
-1 1 2
Solution:LetA=| 1 2 3
311
We know that,
A =LA
-1 1 2 1 0 0
1 2 3|=(0 1 0lA
3 1 1 0 0 1
Applying R; = 2R; + R, we get
1 3 5] 201
1 2 3/ =01 0|A
3 1 1] 0 01
Applying R; » Rz - Ry, we get
1 3 5 [2 0 1
0 -1 =2|=|-2 1 -1|A
3 1 1] 1 0 0 1

Applying R; = Ry + 3Ry and Ry —> Ry - 3Ry, we
get .

)

1 0 -1 -4 3
0 - 2 =|-2 1 -1]A
0 -8 -2

-14 -6 0
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Applying R; - — Ry, we get
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Applying Rz & Ry~ Rzand Rz - %4 Ra, we get

1 0o -1l -4 3 2 _ .
o 1 2/=l2 a 1la 1 0 0 1 -1 1
0 -8 -14 6 0 -2 0 1 0|l =|-8 7 -5|A
Applying Rz — Rz + 8Ry, we get 0 0 1 L5 A3
1 0 -1 4 3 =2 1 -1 1]
0 1 2 =] 2 <4 1A I‘ =|-8 7 -5|A
0 0 2| [10 -8 6 |5 4 3]
Applying Ry - Ry + % Rs 1 -1 1]
Al=].8 7 -5} Ans.
1 0 0 1 -1 1 5 _4 3
0 1 2=]12 -1 1A i N
0 0 2 10 -8 6
[
Mathematics 2012 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the SECTION — B

remaining questions have been asked in
previous set.

SECTION — A

9. Find the sum of the following vectors :
> A A A AT A A
a=1i-2§,b=2i-3f,c=2i+3k.

[1]
Solution : The given vectors are

- A A —~¥ A A A A
24=i-2j,b=2i-3j,c=2i+3k

> > = A A A A A A
L a+bic = (i~2)+(2i-3))+(2i+3k)
A A A
= 5i-5j+3k.

5 3 8

10. If A=2 0 1|, writethe cofactor of the element
1 2 3

Ans.

[11

aso.

N
o

Solution : Given, A= 1| and a3, =2

Minor of a3

L8 5-16=-11
=l 4= =

. Cofactor of a3 = (- 1)**2 (- 11) = 11. Ans.
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19. Using properties of determinants, prove the
following :
1 1 1

a b c|=(@-b)b-c)(c-a)a+b+c).
@ b

Solution : L.H.S.
1 1 1
a b c

3 b3 (.‘3

(4]

Il

a

Applying C; = C; ~Cyand Cy - C; - C3, we get

0 0 1
=| g-b b-c c
2= -3 3
0 0 1
= a-b b—c C

(a-b)(@® +ab+b?) (b-c)® +bc+c?) o

Taking (2 — b) and (b - ¢) common from C; and C;
respectively, we get

0 ] 1
=(a-b)(b—c) 1 1 ¢

(@ +ab+b?) (*+bc+c?) o
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Expanding along R;, we get,

(@=b).(b-c) [(F* + bc + ¢3) — (@* + ab + b))

= @-b).b - ) [(& - ) + (bc — ab)]

=@-b){b-c)[(c—a)(c+a)+b(c-a)]

=(a-b)y(b-c)(c-a){c+a+Db)

=(@-b)(b-c)(c—a)(@+b+c)=RHS.

Hence Proved.

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

dy dy
J.‘z F-an-l-y =0
Solution : Given, y =3 cos ﬂqg x) + 4 sin (log x)

(i)

(4]

Differentiating w.r. t. x, we get

ay . d
ol 3sin(log x).d—x(log x}+4cos(logx).
2 (tog 1
. 1 1
= —3sin(log x).; +4cos(log x).;
dy :
= e = -3 sin (log ¥) + 4 cos (log x)

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

2
| x.Zx—g+1% =-3cos(log x).%—ilsin(log x).%

2 :
= x° Zx—g+ x% = —[3 cos(log x) + 4 sin(log x)]
==y [using ()]
2
= x? Zx—‘g+ x%+y=0. Hence Proved.

21. Findthe equation of the line passing through the
. point (- 1, 3, - 2) and perpendicular to the lines
-1
XY _Zapg¥r2 ¥tz 1y
1 2 3 -3 2 5
Solution : Let 4, b, ¢ be the direction ratios of the
line which is perpendicular to the lines

x_y_z and x+2=y—1=z+1’ then
1 2 3 -3 2 5
a+2b+3c=10 (1)
and -32+2b+5¢=0 -..(ii)
Solving equation (i) and (ii), we get
a_ __b _ ¢
10-6 —9-5 2+6
a_ b _c¢
= 4~ 34 8
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a b ¢

=

2 7 4
-. Equation of the required line passing through
(-1,3,-2) havingd.rs.2,-7,4is
x4l _ y=3_z+2
2 -7 4
Find the particular solution of the following
differential equation;

Ans.

(x+1)%=2e”y—1; y=0whenx=0, [4]

Solution : The given differential equation is
dy
x+1)== =2Y— 4
(x+1) Ix 26¥-1 D

Separate the given differential equation, we get

dy _ dx
2e7Y —1 x+1
ey
= 2-¢¥ Y = ;d%
On integrating, we get
Ize_yey ¥ = j%+c
=> -log(2-¢&) =log(x+1)+C -..(ii)
Putting y = 0, when x = 0 in (i), we get
~log (2-1) =log(0+1)+C
= 0=0+C=C=0
-. Equation (ii) becomes
-log(2-¢&) = log (x+1)
= log(x+1)+log(2-é) =0
= log(x+1)2-e) =0
(x+1)Q2-) = =1. Ans.

SECTION —C

A girl throws a die. If she getsa5or 6, she tosses
a coin three times and notes the number of
heads. If she gets 1, 2, 3 or 4, she tosses a coin iwo
times and notes the number of heads obtained.
If she obtained exactly two heads, what is the
probability that she threw 1, 2, 3 or 4 with the
die? [e]

Solution : Let A be even that the girl gets 50r 6
and hence tosses a coin 3-times.
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‘Az be the even that girl gets 1, 2, 3 or 4 and hence

. "6 3 5
tosses a coin 2-times. 0 3 2
and A be even that the girl gets exactly two heads. _
Now P(A1) = P(50r6)=P(5)+P(6)= 1+% _% Table for the line (i),
P(A2) = P(1,2,30r4) ' x 1 5
y 0 2
= P(1) + P(2) + P(3) + P(4)
- 1+1+1+1_E Now we draw these lines (i), (ii) and (iii).
"6 6 6 6 3 ; AR
A ERR
and P(A/A;)= 3/8 S
Here n = 3; sample space = {HHH, HTH, HHT, L L
THH, HTT, THT, TTH, TTT} it
and P(A/Ag) = i. /X
Heren =2; : ,?'\'f‘gi KC(5:2)
Sample space = {HH, HT, TH, TT} i j--'x'::p ' J ”T]‘ .,I
EEX : : DG
.. 'By Bayes’ theorem 711 H5HHON
P(A)P(A/A,) =B(1H0)
P(Ax/A)=
(A2/A) P(A;).P(A/A)+P(A;).P(A/A,)
2,1 .
- 3 4 These lines intersect at A(3, 6), B(1, 0) and C(5, 2)
%x%+%x% _ . Area of AABC = Atea under the line AB
1' + Area under the line AC
6 4 - Area under the line BC
=Tor=s Auns.
7
—_— + —_
8 6 =

5 5
lline i))dx + [ [line (if)]dx~ [ line (iif)]dx
29, Usingthemethod ofintegration, find theareaof the 3 '

i}

regionbounded by the following lines 3x—y-3=0,

3
|
1
3 5 : 5 -1

_1[(3x—3)dx+j(12—h)dx—{[——z—)dx

2% +y-12=0,x-2y-1=0. ~ [e] 5
5 1
Solution : The given lines are =[ x} +122 -2 - 2[7—11}
1
3x-y~-3 =0=>y=3x-3 (D) 7
2w+y~12 = 0>y =12-2x i) ={7 - Ms }+{60—?_5—(36—9)}
cx-1
2y—1 =
x-2y-1=0=y=" (i) _1{&5_(1_1]}
Table for the line (i), 212 2
x 1 3 _-9-+3+35 27__(&‘_10_"'1)
y 0 3 22 2 2
=6 + 8 -4 =10 sq. units. Ans,
Table for the line (ji),
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- SET III

Time allowed : 3 hours

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

SECTION — A

9, Find the sum of the following vectors :

-

A A = A A= A A A
@ =i-3k,b=2j-k,c=2i-3j+2k. 11

Solution : The given vectors are

A A

aﬁz 3k b =2j-k, cﬂZz 3]+2k
-2 2> = A A AA A A A
soa+b+c =(i-3k)+(2j-k)+(2i-3j+2k)
A A A
= 3i—j-2k.
1 2 3
Ifa=2 0 l,writethenﬁnoroftheelement a.

5 3 8 [1]

Ans.

10.

Solution : Given, A=

o = G N =
W W oN

Minor of 232 = 8

=8-15=-7.

SECTION-B
Using prbperties of determinants, prove the
following :

19.

1+ta 1 1
1 1+b 1 |=ab+bc+ca+abc. [4]
1 1 1+4c

1+a 1 1
Solution:L.HS.=| 1 1+b 1

1 1 1+c

Applying C; —» C; - Czand C > C2 - C3, we get

a 0 1
=0 b 1
—< = l+c

Applying C; — C; —a.C3, we get

31

20.

21,

Maximum marks : 100

0 0 1
= ~a b 1
~c—a-ac —¢ 1+c
Expanding along R, we get

ac—b(-c—a—ac)
=ac + bc + ba + bac

=ab + bc + ca + abc = RH.S. Hence Proved.

If y = sin! x, show that (1- xz)ztz—~x§z 0

(4]

1

Solution : Given, y =sin™ x,

Differentiating w.r. to x, we get

dy _ 1
dx 1-x2
> 1-2.% =1
dx
Again differentiating w.r. t. x, we get
a2y 1
1-x% e (-2 )
2 2\/1 ~x?
2
= ]__xz d_z_'___x_.ﬂ=
A2 1-x? 9%

Multiplying by v1 —x% onboth sides, we get

dyo

(11) oam

x2

Hence Proved.
Find the particular solution of the following
differential equation:

xy%:(1+2)(y+2); y=-1whenx=1. [4]

Solution : The given differential equation is

xy% x+2)w+2) )

Separate the given differential equation, we get
Y gy =
y+2 ¥ ==

On integrating, we get

x+2dx
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Y x+2
— gy - [FF<
yi2 y J' » dx+C

= j{by—iz—]dy =j[i+§]dx+c

= y-2log(y+2) =x+2logx+C

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com
AA A /:\ /} A
=(2i-j+3k)-3t (2i+ j—2k)
A A A I.\ l& A
=(2i—j+3k)+A 21+ j-2k)

where A = - 34,

...(i)

SECTION-C

Putting y = -1, when x =1 in equation (ii), we get

-1-2logl=1+2log1+C
=-1-0=1+0+C=C=-2
.. From equation (ii),

y-2log(y+2) =x+2logx-2

28. Bag I contains 3 red and 4 black balls and Bag
II contains 4 red and 5 black balls. Two balls
are transferred at random from Bag I to Bag I
and then a ball is drawn from Bag II. The ball
80 drawn is found to be red in colour. Find the

probability that the transferred balls were both

= y-x+2 =2[log x + log (y + 2)] black. 6]
= y-x+2 =2logx (y +2) Solution : Let,
This is the required particular solution of the given F1 = Both transferred balls from bag I to
differential equation, Ans. , bag Il are red.
E; = Both transferred balls from bag I to
bag II are black.
22. Find the equation of a line passing through the Es = Outof transferred balls one is black

point P(2, - 1, 3) and perpendicular to the lines

- A A A A A A
r =(i+j-k)+M2i-27+k) and
- AA A A A A
r=(2i~j-3K)+p(i+2j+2k).
Solution : The given lines are
—> AA A A AA
r=(i+j-k)+M2i-2j+k)

—> AN A A A A
r=Qi-j-3k)+u(i+2j+2k)

The required line is L to both these lines which

are parallel to the vectors

and other is red.

A = Drawing a red ball from bag II
[4] P(Ey) = jg; =213>i11x2!;15!=;
PEd) = :SZ - 2!4;’1!)(2!;!5!:;

P(Es) = 3c;224c1 _ 3;!4)(2!; 5!=§

4 5
P(A/Ey) = 1—61 P(A/E)= 17, P(A/Eg= >

Required probability
g A A - A
by=2i-2]+k and b, = i+2}+2%, respectively P(Ep/A) =
= The required line is parallel to the vector P(E,).P(A / Ey)
b =byxb P(E1).P(A /Ey)+P(E;).P(A / Ep)+P(E3).P(A / Eg)
2 4
coN ”c‘ ;xﬁ
i -
2> 2 o
Now, b =bxby =2 -2 1/=—6i-37+6k ;x%+§x%+§x%
1 2 2
8
Now, to find the line passing through (2, - 1, 3) 77
. - - 6 7 20
which is parallel to vector b. ﬁ+ﬁ+ﬁ
— AA A A A A
r=(2i-j+3k)+H-6i~3j+6k) _ 4 Ans
17 )
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29. Using the method of integration, find the area . 3 2
of the region bounded by the following lines y 0 5
5x-2y-10=0,x+y-9 =0,2x-5y—-4=0. [6]

line (ii),

Solution : The given lines are Table for the line (1}
Sx—2y—10 = 0=y = 10 i 2 A
x-2y-10 = 0> y= " ) T2 s
x+y-9=0=>y=9-x w(id)

_4 ine (ii),

2 -By—4 = 0=y = 2x5 i) Table for the line (iii)
Table for the line (i), x 2 7
y 0 2

Now we draw these lines (i), (ii) and (iii),
] i% ; I3 E; !4|.—\E H % 17
4 N 5
‘ o _&’Q‘_C it
% ;%%5\3"'
208 N0 NG
:::_'X |} 0 4[ H ?::: LZ:‘4‘ :5::;;%i:::?i:’:?i'_ 4
These lines intersect at A(2, 0), B4, 5) and C(7, 2). 1/ 522 Tro2T 1 ) ”
== —=——10x| +|9x——— ——[x ~4x]
- Area of A ABC = Area AMB + Area BMNC — 2| 2 Ll 2 4 5 2
Area ANC

4 7 : =%[40~40—(10—20)]
= f[tine ()]dx-+ f{tine ()] dx— f[lime (if)]dx
4 2

2 49 1
+|63-—=—(36—8) |-=[49-28—-(4-8)]
f5x-10, 7 t2x-4 2 ]
=I a‘x+f(9—x)dx~j dx
2 2 !
=5+35_ég_5=2—15q.uniis. Ans.
2 2
o0
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