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EXAMINATION PAPERS - 2008
MATHEMATICS CBSE (Delhi)

CLASS - Xl

By OP Gupta [Elect.& Comm. Engg., Indira Award Winner; +91-9650 350 480]

Time allowed: 3 hours

Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three sections-A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each and
Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-1
SECTION-A
1. Iff(x)=x+7and g(x)=x-7,xeR, find (fog) (7)
2. Evaluate: sin [E —sin~ ! (— lﬂ
3 2
. ) 1 3 y 0 5 6
3. Find the value of xand yif : 2 + =
0 x 1 2 1 8
a+ib c+id
4, Evaluate: ) )
—c+id a-ib
2 -3 5
5. Find the cofactor of a,in the following:|6 0 4
1 5 -7
6. Evaluate: ©  dx
J.l +x°
1 "
7. Evaluate: f ax 5
O 1+x
- n . ~
8. Find a unit vector in the direction of a = 3i —2j + 6k
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Mathematics — XII

10.

11.

12.

13.

14.

15.

16.

17.

18.

~

= . . o - IS
a=i—j+kand b =i+j-k

Find the angle between the vectors
e N N
For what value of A are the vectors a =2/ + Aj + kand b =i — 2j + 3k perpendicular to each other?

SECTION-B

i) Is the binary operation defined on set N, givenby a *b = forall a, b € N, commutative?
ry op &l Y

(i) Is the above binary operation associative?
Prove the following;:

’can_1l+tan_11+tan_1l+tan_1l:£
3 5 7 8 4
3 25
LetA=|4 1 3].
0 6 7

Express A as sum of two matrices such that one is symmetric and the other is skew
symmetric.

OR
1 2 2
IfA=|2 1 2| verify that A2 —4A-5[=0
2 21
For what value of k is the following function continuous at x=2?
2x+1 ;x<2
f@=1k  ;x=2
3x-1;x>2

Ditferentiate the following with respect to x: tan~ ! [

e

Find the equation of tangent to the curve x = sin 3t, y = cos 2t at t =

|

n X Ssin X
Evaluate: | —— dx

01+cos?x

Solve the following differential equation:
(:x2 —yz) dx+2xydy =0
given thaty =1whenx =1
OR
Solve the following differential equation:
dy x(2y—x)

, ify=1whenx=1
dx  x(2y + x)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Solve the following differential equation : cos? x ;ly +y = tanx
X
= . . A = . A - - = - - >
Ifa=i+j+kand b =] —k, find a vector c suchthat ax c =b and a. ¢ = 3.

OR
- = - - - - - -
Ifa+b+c=0and|a|=3,|b|=5and| c | =7, show that the angle between aand b is 60°.

Find the shortest distance between the following lines :
x-3 y-5 z-7 x+1 y+1 z+1

and =

1 -2 1 7 -6 1
OR
x+2 y+1 z-

3
Find the point on the line at a distance 3+/2 from the point (1, 2, 3).

2

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes.

SECTION-C
Using properties of determinants, prove the following :
o P ¥
o B2y [=@-BBE-NEI -0 @+B+y)
B+y v+o o+P

o § Y o B v
a? B>y |=@+p+y)|a’ B y?
B+y vy+a o+f 1 1 1

Show that the rectangle of maximum area that can be inscribed in a circle is a square.

OR
Show that the height of the cylinder of maximum volume that can be inscribed in a cone of

height his % h.
Using integration find the area of the region bounded by the parabola y? = 4xand the circle
4x? + 4y2 =9.

a—Xx

dx

Evaluate: Jﬂ
-1 \a+x
Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to
each of the following planes:
2x+3y—3z=2and5x—4y+z=6
OR

Find the equation of the plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to
x+3 y-3 z-2

7 5

the line

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]



6 Mathematics — XI|

28. A factory owner purchases two types of machines, A and B for his factory. The requirements
and the limitations for the machines are as follows :

Machine Area occupied Labour force Daily output (in units)
A 1000 m? 12 men 60
B 1200 m? 8 men 40

He has maximum area of 9000 m? available, and 72 skilled labourers who can operate both the
machines. How many machines of each type should he buy to maximise the daily output?

29. Aninsurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.
The probability of an accident involving a scooter, a car and a truck are 0.01, 0.03 and 0.15
respectively. One of the insured persons meets with an accident. What is the probability that
he is a scooter driver.

Set-1l

Only those questions, not included in Set I, are given

20. Solve for x:tan~ ! (2x) + tan ™~ l(3x) = g

o X tan x
21. Evaluate: J. —  dx.
S€C X cosec X

22 Ify:\[xz +1 —log(1+ /1 +i2} find%.
X X X

23. Using properties of determinants, prove the following :

1+a? -b? 2ab — %
2ab 1-a® +b> 2a =(1+a2+b2)3.
2b -2a 1—a%-bp2
24. Evaluate: J-nxs—m; dx.
01+ cos? x

25. Using integration, find the area of the region enclosed between the circles X%+ y2 =4 and
(x— 2)2 +y2 =4.

Only those questions, not included in Set I and Set II, are given.
q(x-1 qf x+l
20. Solve for x: tan ™! ( J +tan ! ( J I

x—2 x+2 4

T+sinx +/T—sin x
1 J + sin X +J sin x find dy
\/l+sinx—1/1—sinx dx

1
22. Evaluate: J.o cot ™ [l-x+ xz] dx

21. Ify=cot™

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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23. Using properties of determinants, prove the following :

a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

24. Using integration, find the area lying above x-axis and included between the circle
%+ y2 = 8x and the parabola y2 = 4.
xtan x

25. Using properties of definite integrals, evaluate the following: J.;T ——— dx
sec x + tan x

SOLUTIONS

SECTION-A
1. Given f(x)=x+7and g(x)=x-7,xeR

fog(x) = f(g(0) =g(x) +7 =(x=7) +7 =x
= (fog)(7)=7.

s (2

13 [y 0] [5 6

3 2 + =
0 x!"[1 2|71 8]
2 67 [y 0] [5 6]

N + =
0 2¢|"[1 2|71 8]
24y 6 ][5 6
o1 a2 o8]

Comparing both matrices
2+y=5and 2x+2=8
= y=3and2x=06
= x=3,y=3.
a+ib c+id
—c+id a-ib
=(a+ib) (a—ib) — (c +id) (— c +id)
—[a® =22 -[%d? - 2]
=(@a? +b?) —(-d* - c?)
=a? 402 +c%+ d?
6
1

5. Minor of apy isMy, =

+ 42 -4 46
-7 -

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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10.

Cofactor C1y = (=)' * 2 My, =(-1)3 (- 46) =46
2
dx

Let] = J.l
+x°

Putting 1 + x3 =t

= 3x’dx=dt
or x2dx= dt
r=1 12 Liog)ey+c
37t
1
=—log|l+x”|+C
J'l dx
01442
1
=tan~ lx . =tan_l(1)—tan_ 1(O)
=T _o=T
4 4
- . .
a=31-2j+ k
%
i a
Unit vector in direction of 4 = ——
| a|
30 2] + 6k .
| ~L s o+ 6
V32 +(=2)2 +62
— ~ ~ ~ —>
A=i-j+k = a|=412+(-12+12 =3
- N N ~ —
b=i+j-k = |b|={®X+M2+(-D2 =3
S 5 >
a.b=|a||b|cosb
= 1-1-1=+/34/3cos0 = —1=3cos0
= COS@Z—l = ezCOS_l(—lj
3 3
N -
a and b are perpendicular if
- —
a.b=0

= (2 +N+k).(-2]+3k)=
= 2-2A+3=0 = kz%.

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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SECTION-B

11. (i) Given N be the set

a+b

a*b= YabeN

To find * is commutative or not.

Now, a*b= 4 ; b = b ; 4 - (addition is commulative on N)
=b*a
So a*b=b*a

*is commutative.
(if) Tofind a*(b *¢) =(a*b) * ¢ or not

b+c
b+c i 2 2a+b+c¢
Now a*(b*c)=a* = =
2 2 4
a+b+c
b
(a*b)*c=(a+ )*c=—2
2 2

_a+b+2c
=—
From (i) and (i)
(a*b)*c#a*®d*c)
Hence the operation is not associative.

12. L.HS. =’[an_1l+tan_11+tan—l1+tan—1l
1 1 1 1
1 3'5 1 7%
= tan T 1 + tan T 1
3 5 7 8
—tan~ 1 = 4+t 115
55
4.3
—tan~ ! é+tan_ 1 i =tan~ ! 74—113
7 11 4.3
7 11
—tan~ 1 % ztan_lgztan_llzﬂ =RH.S
77 =12 65 4

...(i)

13. We know that any matrix can be expressed as the sum of symmetric and skew symmetric.

So,Az%(AT +A)+%(A—AT)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]



10 Mathematics — XII

or A =P +Q where P is symmetric matrix and Q skew symmetric matrix.
3 25 3 4 0

P=la+aTy=Llls 1 3|42 1 6
2 0 6 7 5 37
5
6 6 95
=% 6 2 9|=|3 1 %
5 9 14 59 -
12 2 |
1 T
Q=-(A-A")
2
3 2 5 -3 -4 0
:l 4 1 3|+|-2 -1 -6
2 0 6 7 -5 -3 -7
0 -2 5
1
== 2 0 -3
2 [—5 3 0
o -1 2
2
|1 o -2
2
5 3
L 2 2 J
OR
1 2 2
A=|12 1 2
2 21
AT =AxA
[IXx1+2x2+2x2 1x2+2x1+2x2 1x2+2x2+2x1
=[2XT4+1X24+2%x2 2x241x1+2x2 2x24+1x2+2x1
[2XT+2X24+1Xx2 2X24+2X1T+1x2 2x2+2x2+1x1
9 8 8]
=8 9 8
8 8 9]
(4 8 8] 5x1 0 0 5 00
4A=|8 4 8|and 5I=| 0 5x1 0 |=|0 5 O
|8 8 4] 0 0 5x1 0 0 5

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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11

9-4-5 8-8 8-8 0 0 0
A2 —4A-5I=| 8-8 9-4-5 8-8 |=|0 0 0O
8-8 8-8 9-4-5 0 0O
14. For continuity of the function at x= 2

Jim f(2-1)=f(2)= T f2+1)

Now, f(2-h)=2(2-h)+1=5-2h
lim f(2-h)=5
h—0

Also, f2+h)=32+h)-1=5+3h
lim f(2+h)=5
h—0

So, for continuity f(2) =
k=>5.

15. .L.e’ctan (g;gj
1_@
=
BT
=
{Jﬁjz - (JQJ

1+x

Yy =tan
1+

= yztan_ll—’can

1+x ZJTAJ_ szJ—

2 1+x

Jl+xle+x Jl—xle—x
+

1+x Jl—xle+x J1+xxJ1—x

4 1+x

1 21
A Y

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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16. Slope of tangent = 4y
dx
dy  d(cos?2t)
_dt_ df _—25in2t
_E d(sin 3t)  3cos 3t
dat dt
. T
dy _—2><sm5_ —2x1 243
(dx j att =2

3XCOS% 3x(_i) 3

N
3n 1
Now x=sin|— |=—
(4) V2

2n
= e :O
y cos(4)

Equation of tangent is

FoE )

223

22 2
=—X

3 3
or 3y=2v2x-2
17. Letl = In _remY dx
0

1+ cos? x

Apply the property Jg f(x) dx = fg fla—x)dx

_m (- x) sin xdx
I_Io

1+coszx

I:nJ%L—I - 2I:nj”L

0 1+coszx

[= J-TE/Z SeCZX

O 1+ cos

3 Ty [Using foz”f(x) dx=2[" f) dx}

1+sec” x

/2 SeCZX
l=n "7 ———
0 2+ tan” x

dx

Putting tan x =t if x=0, t=0

sec? xdx = dt if x=

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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13

2
=X (E)
V212
1'52
22
18. (¥ - yz) dx+2xydy=0
dy__ & -v) ()
dx 2xy
It is homogeneous differential equation.
Putting y=ux = +ﬂ = ﬂ
dx  dx

1-u? 1-u?
From (7) u+x%:—x2( u):_( uJ
X

2x%u 2u
xdu 1-u?
= = - +u
dx 2u
xdu _] —+ uz
- = —
dx 2u
= 2u 5 du=- &
1+u X

Integrating both sides, we get
J- 2udu _ rdx

et =
1+u> X
= log|1+u2|=—log|x|+logC
2 2
(° +
= log * Y | x| =log C
2
X
2 2
R x° 4y _c
x
= x2+y2:Cx

Given thaty =1when x=1
= 1+1=C = C=2

- Solution is x? + y2 =2x.

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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19.

OR
ﬂ X2y —x)
dx  x(2y + x)
Let y=ux

dx dx
2u—-1
L [from(i)]
dx \2u+1
du 2u-1
X—= —u
dx 2u+1

xdu_Zu—l—Zu2 —u

dx 2u+1
2u+1 ¢
= J.u—zdu: @
u—1-2u X
2u+1
S L
2u- —u+1 X

Let 2u+1=A(4u-1)+ B; Azl, Bzi
2 2

4u—-1
N e |
2 2u2—u+1 2u2—u+1

= %log(2u2—u+1)+%f—:—logx+k

Ul

log(Zu2 —u+1)+§ tan =—2log x+k’

2JZ£ V7

Putting 1= ¥ and then y=1land x =1, we get
b

(i)

13
V7 N7

6 -1 3
k’"=log2+—tan —
BT ET 7
. 2y% —xy+ x2 6 _1(4y—x) 6 _
. Solution is log | =———— |+ —tan +2logx=log2 +—tan
g( 2 77 7 §r=108
cos? xﬂ + y = tanx
dx
ﬂ+sec2 xxy=sec2 xtan x
dx

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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15

It is a linear differential equation.

2
Integrating factor = oJsec” x dx

— etan X

General solution : y. IF = IQ. IF dx
y. el Y= J.etan ¥ tanx. sec? x dx
Putting tan x =t = sec? x dx = dt
yean Y =J.e’E t.dt
= ¢ .t—.fetdt:et t—el +k
=Y (fan x—1) + k
y.e®n Y =P Y (fan x —1) + k
where k is some constant.

— A ~ A
20. Given a =i +j +kand

\
ol

Given a X ¢ =
-y +(x-2)] +(y-0k=] -k

Comparing both sides

z-=y=0 z=y
x—z=1 x=1+z
y—x=-1 y=x-1
- =
Also, a.c=3
(+]+k).(xf +yj +2k) =3
X+y+z=3
(1+2)+z+z=3
3z=2 z=2/3
y=2/3
A=1+E=E
3
- 1 L < .
c =§(51 +2j + 2k)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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21.

OR
- = >
a+b+c=0
- = -
= (a+b)2=(-0)2
- - - - - —
= (a+b).(a+b)= c.c
- — - — —
= Jal*+|b|>+2a.b=|c|?
- —
= 9+25+2a.b =49
- -
= 2a.b=49-25-9
- —
= 2] a|| b|cosO =15
= 30 cos9 =15
= cos0 = % = cos 60°
= 0 =60°
(— 3 -5 z-7 (+1 1 1
LetX2-Y 2 277 5 ang o YTo_ZTC g
1 -2 1 7 -6 1
Now, let’s take a point on first line as A line 1
A(MA+3,20L+5,A+7)and let
B(7k —1,-6k —1, k — 1) be point on the second line
The direction ratio of the line AB
Now as ABis the shortest distance between line 1 and line 2 so,
7k-A—-4)x1+(-6k+2A—-6)x(-2)+(k—-A -8 x1=0 ..(0)
and 7k=-A-4X7+(—6k+2AL—6)x(—6) +(k—A—-8)x1=0 ..(i1)
Solving equation (i) and (ii) we get
A=0and k=0

A=(3,5,7)and B=(-1,-1,-1)
AB:\/(3+1)2 +G+D2+7 +1)? =.[16 + 36 + 64 = /116 units = 24/29 units
OR

x+2 y+1 z-3
3 2 2
(8L —2,2A -1, 2) + 3)is any general point on the line
Now if the distance of the point from (1, 2, 3) is 3v/2, then

JBL=2-1)2 +(2h-1-2)2 + (24 + 3-3)2 =(3J2)
= (3L—=3)2 +(2n—3)% + 412 =18
= A2 —18L+9+42% =121+ 9 + 42 =18

Let

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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= 1722 =301 =0
= M17A-30)=0
30
= A=0 or r=—
17
Required point on the line is (-2,~1,3) or (% , 43 , Z)
17 17 17
22. Let X be the numbers of doublets. Then, X=0,1,2,3 or 4
P(X=0)=P (non doublet in each case)
_— = — 5 5 5 5 625
P(D,D,D;D;)=|—X—X—X—|=———
(1234)(6666)1296
P(X=1)=P (one doublet) [ Alternatively use "C, p’ ¢ where p = % ,q= %}

(1555)(5155)(5515)(5551)
S[oX=X=X—=|+|=X=X=X=|+[=X=X—=X—=|+|=X=X=X—
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

( 125) 125

1296 324

P(X=2)=P (two doublets)

=P (D,D,D,D,) or P(D;D,D,D,) or P(D;D,D;D,) or P (D;D,D;D,)
or P(D;D,D;D,)or P(D;D,DD,)

(1155)(1515)(1551)

=|—=X—=—X—=X—|4+|=X=X—=—X—|4+|[=X=X—=X—

6 6 6 6/ \6 6 6 6/ 6 6 6 6
(5115)(5151)(5511)
+|=X—=X=X—|4+|=X=X=X—|4+|[=X=X—X—

6 6 6 6/ \6 6 6 6/ 6 6 6 6
:(Wﬁ):é
1296) 216
P(X=3)=P (three doublets)
=P (DyD,D,D,)or P(D;D,D,D,) or P (D;D,D3D,) or P(D;D,D;D)

(1 1. 1 5) (1 1.5 1) (1 5 1 1) (5 1. 1 1)
S[oX=X=X=[+|=X=X=X—=|4+|=X=X=X=| +|=X=X—=Xx—
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

[+ 56) 7
=[4ax—2_|=2
1296 ) 324

P(X=4)=P (fourdoublets) =P (D;D,D;D,)

(1 1 1 1) 1
—X—=X=X— |=——
6 6 6 6/ 129

Thus, we have

X =y, 0 1 2 3
P 62 125 25 5 1
1296 324 216 324 1296

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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23.

24.

SECTION-C

o By
LHS. =| o? B2 v2
B+y v+o a+P
Applying R5 — R4 + Ry and taking common (. +f +¥) from R 5.

a B v
=(@+B+y|a® B y?
1 1 1
o B-a Y —o
Z(OC"'B"'Y) OLZ 62_a2 Y2 —062 (Applying Cy - Cp —-C1,C3 -C3-Cyq)
1 0 0

=@ +B+I(y? —o?)B-0)—(y—a) B> —a?)] (Expanding along R )

=@ +B+{-a)B-)[(vy+0) B +a)]
=(@+B+y)(y-a)B-o)(v-P)
=(@+B+V@-PB-v)(r-o)

Let x and y be the length and breadth of rectangle and R be the radius of given circle, (i.e.R is

constant).
Now, in right A ABC, we have
x2 + y2= (2R) 2

x2+y2 =4R?> = y=w[4R2—x2 (i)

Now, area, of rectangle ABCD.
A=uxy

= A=xy4R2 - x2 [from (i)]

For area to be maximum or minimum
dA

2220

dx

- xx;x—thmﬁ—xz x1=0

2J4R2 —x?

42 4R? —x%)2 _ 4
- Y +4R? -2 =0 ( )
4R? — x? 4R? — x?
= 4R%2-x2 —x2 =0 = 4R?% —2x% =0
x2 —2R?%2=0 = x=+2R

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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d’A _ 2x(x* - 6R?)

Now, =
dx?>  (4R? - x?)3/2

d>A _-8J2R°?

= <
dx? s x=yzR (2R?)%/2

So, area will be maximum at x = /2R
Now, from (i), we have

y=y4R? —x?=[4R?>~ 2R? =2R?

y=+2R
Here x=y=+42R
So the area will be maximum when ABCD is a square.

OR

Let radius CD of inscribed cylinder be x and height OC be H and 6 be the semi-vertical angle

of cone.

B —

Therefore,

OC =0B-BC 5
= H=h-xcotH
D

Now, volume of cylinder ~—C— A
V =nx? (h —xcotB)

= V=mn (xzh —x3 cot0)

For maximum or minimum valye [~ — T |
av 2 (©] A
—=0 = n(2xh - 3x* cot0) =0
dx

= nx(2h — 3x cotf) =0

2 — 3x cotb =0 (as x = 01is not possible)
= xX= 2—h tan 0
3
d2v
Now, T=T (2h — 6x cot 0)
dx
2y7
= d ‘2 =2mnh — 6mx cot O
dx
217
= av =2mh — 61 X 2h tan© cot O

de . 2h tan 0

e

=2nh—4nh=-2nh <0

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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. . 2h
Hence, volume will be maximum when x = ) tan 0.

Therefore, height of cylinder
H=h-xcot6
2h _ h

:h—z—htanecotezh——:—.
3 3 3

Thus height of the cylinder is % of height of cone.

25. x2 +y2 _2 ..(0)
4
y* = 4x ...(i)
From (i) and (ii)
22 9 v
(%J + yz :Z A
Let y2 =t ﬁ; ; y=P
2 X' < > X
t 9 3 3
4t =Z 3.0 (5 0)
16 4 RS >Q y=-I2
t2 +16t = 36
v

£ +18—2t—36=0 Y
tt+18) —2(t+18) =0
(t=2)(t+18)=0
t=2,-18
y*=2
y=i«/§

Required area = J‘:/E\/E (xy —xq)dy
B V2 ’9 2 yz
B V2 3 2 2 2 W2 2
=2, 1/(5) —ytdy - [ vty
RN
2 V4 8 3/2), 23

0
:ZQ 2—2+25in_1£ —12«/5
2 V4 8 3 6

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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1 9 . _1(242) 42
=—+—sIn _— |-
V2 3 3
—L+— sm_1 2 sq. units
32 '
26. Let I:j”a
- at+x

Put x=acos 20
dx = a(— sin 20) 246
If x=a,thencos20=1
20=0
06=0
x=—a,c0820=-1
20=m
0T
2
0 a—acos20

I= — a(-sin 20) 246
/2 \la+ acos?20

2a sin 20 40

J-n/2 2sin2 0

0 2 cos“ O

2 2
:2aj(;‘/ 2sinzede:2ajg/ (1 - cos 20) d6

. n/2 . .
=2a{6—sm26} iy (E_smn)_(o_smO)
2 |, 2 2 2
=2a[(£—0ﬂ=na
2

27. Equation of the plane passing through (-1, -1, 2) is
ax+1)+b(y+1)+c(z-2)=0
(1) is perpendicular to 2x + 3y — 3z =2

s 2a+3b—-3c=0
Also (i) is perpendicular to5x — 4y +z=16
5a—4b+c=0
From (ii) and (iii)
a_ _ b __C 4
3-12 -15-2 -8-15
. e b __c _
-9 -17 -23
= a=-9k, b=-17k, c¢=-23k

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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28.

Putting in equation (i)
-9%k(x+1)-17k(y+1)—23k(z-2)=0
I x+1) +17(y+1) +23(z-2)=0
Ox+17y+23z+9+17 -46=0
9x+17y +23z-20=0
9x +17y + 23z = 20.
Which is the required equation of the plane.
OR
Equation of the plane passing through (3, 4,1) is
ax—-3)+by-4) +c(z-1=0 ..(0)
Since this plane passes through (0, 1, 0) also
A a(0-3)+b(1-4)+c(0-1)=0
or -3a-3b-c=0
or 3a+3b+c=0 ..(i1)
Since (i) is parallel to
x+3 y-3 z-2

tLue el

2 7 5
2a+7b+5c=0 ...(iti)
From (ii) and (iii)
a_ _ b __ S
15-7 2-15 21-6
= a=8k,b=-13k, c=15k

Putting in (i), we have
8k(x - 3) —=13k(y—4) +15k (z—-1) =0
= 8(x—-3)-13(y—4)+15(z-1)=0
= 8x—13y+15z+13 =0.
Which is the required equation of the plane.
Let the owner buys x machines of type A and y machines of type B.

Then

1000x + 1200y < 9000 (1)

12x +8y <72 ..(11)

Objective function is to be maximize z = 60x + 40y
From (7)

10x +12y <90
or 5x +6y <45 ..(1ii)

3x+2y <18 ..(iv)  [from (i1)]

We plot the graph of inequations shaded region in the
feasible solutions (iii) and (iv) .

0,0) ] (6, 0) (9,0)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]



Examination Papers — 2008 (Solved) - By OP Gupta : +91-9650 350 480, +91-9718 240 480] 23

The shaded region in the figure represents the feasible region which is bounded. Let us now
evaluate Z at each corner point.

at(0,0) Zis60x0+40x0=0
Zat(O,%)is60xO+40x%=3OO

Z at (6, 0) is 60 x 6 + 40 x 0 = 360
Zat(g,ﬁjis60x2+40x§=135+225=360.
18 4 8

= max.Z = 360
Therefore there must be

either x=6, y=0 or x=%, y=4—85but second case is not possible as x and y are whole

numbers. Hence there must be 6 machines of type A and no machine of type Bis required for
maximum daily output.
29. LetE, be the event that insured person is scooter driver,
E, be the event that insured person is car driver,
E; be the event that insured person is truck driver,
and A be the event that insured person meets with an accident.

pE)=220 L p|A|_o01
V12,000 67 E )

P,y =200 _1 [ A g03
27712000 3’ '

E
p(_ljz
A A A A
P(E;).P (E—l) + P(E,).P (E] +P(E;). P (EJ

1
. x 0.01 1 1

%x0.01+%x0.03+%x0,15 1+6+45 52

20. We have,

tan~ ! (2x) + tan "~ 1 (3x) =g

( +
1yz’can_l—A Y
T-xy

-1 2x + 3x T . -1 _
= tan ——F  |=— [Using property tan™ " x + tan
1-(2x).(3x) | 4

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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21.

22.

= tan 1 o 3 I
1-6x> 4
= ox =1 =
1- 6x2
= 6x% +6x-x-1=0
= 6x(x+1)-1(x+1)=0
= (x+D(6x-1)=0
= x=—1,l
6
/‘t -
Le’[ I = n&dx
0 sec x cosec x
sin x
X,
7 Ccos X
= I:J.Oﬁdx

cosXx sinx

I=.|.(:[xsin2 xdx
= Izj.g(n—x).sinz(n—x)dx
= I:J.(;E(Tc—x)sinzxdx

Adding (i) and (i) we have
2] = J.n nsin? x dx
0

= 21 =TE.|.(;E sin 2 xdx=§_|.g (1 = cos 2x) dx

P (n_sinZTc)_(O_SinO)
2 2 2

2
=2
4
Ct - 2
Hence J-n&dxzn—.
0 sec x.cosecx
1 1
We have, y = ,/ 1 -log (I 1+ 2
1, +1
= y:w/ —log[
= yzﬁ log[l+\/ l +

[By OP Gupta : +91-9650 3

6x2 +5x—1=0

which is the required solution.

..(0)
[Using property j(;’ f(x) dx = j(;’ f(a—x) dx]

...(i)

. ZI:E[X— sin Zx}
2 o
2
- =L =2
2 2

log x

50 480, +91-9718 240 480]
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On differentiating w.r.t. x, we have

ﬂ:;xbc— ! X L ><2x+l
Ao x4 Wx2 4141 2¢x2 41 x
x x 1

e +1 _\/x2 +1(\/x2 +1 +1)+;

(x+l 1) 1

Jx 1 Jx2+1(Jx2+1+1) (Yx2 +1-1) "
. x(,/x +1—1J

241 (2P ¥

( x2 +1-1) 1
+_

— X —_
\/xz +1 x\/xz +1

x +1- \/A2+1+\/x +1

M/x2+1

B x2 +1 3 x2+1
x\/x2+1 x
1+a’ —b> 2ab ~2b
23. LetA= 2ab 1-a% +b>2 2a
2b -2a 1-a2% -b2
ApplyingC; -C; -b.C5andC, -C, +a.C5, we have
1+a? +b? 0 —2
A= 0 1+a” +b? 2a

b(1+a® +b%) —a(l+a’ +b%) 1-a%-b>

Taking out (1 +a? +b2) from Cyand C,, we have
1 0 -2b
=1+a®>+bH2%|0 1 2a
b —-a 1-a%-0b2
Expanding along first row, we have
=1 +a® +b%)% 1.1 -a® =b? +24%) = 2 (= b)]
=1 +a® +b2)% 1 +a? -2 +22?)
=1 +a® +b2)% 1 +a? +0?) =1 +a’® +b?)3.

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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X sin X )
24. Let [= j(;‘ — dx (i)
+ COos™ x

o oI n (7T — X) sin (7T — %)

[Using property [ f(x) dx= [ f(a—x) dx]
0 1+cosz(n—x) IO '[0
. I=J‘n (- x) sin x

5 dx
01+ (- cosx)
N Izj-n(n—x)sinxdx

0 1+cos?x

Adding (i) and (ii), we have

n T Sin X n SIn X
2] = —zdx=n —zdx
01+ cos? x 01+ cos? x

...(i)

Letcosx=t = -—-sinxdyx=dt = sinxdx=-dt
As x=0,f=landx=m,t=-1
Now, we have
-1 —dt
21:.[ 2
14t
dt
1+42

= o= 1 ~ftan~ 'O,

= 2[=tan” ! (1) —tan ™ 1 -1

L L P
4 4 2
= 1=Z
4
25. The equations of the given curves are

x?+ yz =4 ..(0)

and (x-2%+y> =4 ...(ii)

Clearly, x4+ yz = 4 represents 7 circle with centre (0, 0) and radius 2. Also, (x — 2)2 +vy 24

represents a circle with centre (2, 0) and radius 2. To find the point of intersection of the given
curves, we solve (i) and (ii). Simultaneously, we find the two curves intersectat A (1, +/3) and
D(1, —/3).

Since both the curves are symmetrical about x-axis, So, the required area = 2(Area OABCO)

Now, we slice the area OABCO into vertical strips. We observe that the vertical strips change
their character at A(1, «/g). So,

Area OABCO = Area OACO + Area CABC.

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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When area OACO is sliced in the vertical strips, we find
that each strip has its upper end on the circle
(x— 2)2 +(y— O)2 = 4 and the lower end on x-axis. So, the

approximating rectangle shown in figure has length = y;
width = Ax and area = y; Ax.

As it can move fromx=0tox=1

Area OACO = I;yl dx

/
Area OACO = foﬂ/4 —(x-2)2 dx D1, -3)

Similarly, approximating rectangle in the region CABC has length = y,, width = Ax and area

As it can move fromx=1tox =2
Area CABC = JQ dx = '[2 4-x% dx
1 V2 1

Hence, required area A is given by
1 ’ 2 . 2 2
A=2[.[0 Vi-(x-2) dAJrL NJA—x dx}
2
= A=2 [(x 2) _1(l 2)} +[ 4= x? +ésm li}
2 o L2 2 2

1

= A:Z{—?+2sin_l(—%)—25m_1 (—1)+23in_1(1)—?—2&11_1%}

o[ ~43- (EJ”J(Z)“(;‘JZ(ZJJ

=2(—«/§—2§+2n

4

= 2(4_11 - «/3) = (8—37[ - 2«/3) $q. units.

3
Set-ll
20. We have,
c—1 c+1

tan~ ! * +tan” ! * _I
x—2 xX+2 4

x—1 x+1

2+ 2

_ X - X+
= tan 1 :%

1 x—=1)\ x+1
x=2lx+2

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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=

=

Hence,

21. Given y= cot™ |:

22, Let

tan~

x=-Dx+2)+x-2)(x+1D)| =
(x ) (x+2) - (x-D(x+1)| 4

+,\ 2+,\2—x—2 o
tan~ =
2_4-x2 41 4
(2A2
-4

-1

K

2x2 T 2x% -4
=tan — =1
4 -3
2x% —4=-3
2x% =1 = xzzl = x:iL
2 V2
1
x= are the required values.
Nel J_
J1+sinx+,/1-sinx
Jl +sinx —+/1-sinx
t_l_(Jl +sin x +,/1 - sin x) (/1 +sinx +,/1 - sin x)
=co
| (T +sinx—/1-sinx) (y1+sinx+,/1-sin x)
i1 1+sinx+1—sinx+2v1—sin? x
=Co
1+sinx—1+sinx
2cos2£
2(1+ X
= cot”~ [—( _COS )}= cot™! — 2 =
2sinx 2 sin — cos—
2 2
= co’c_l(co’cﬁ)zE
2) 2
_dy_1
dx 2
I=Icot_l(1—x+x2)dx
0
L 1 1
=Itan_l—2dx [ co’c_lx:tan_l—}
0 1-x+x X
1
+(1
:J.tan 1 x+d-x [ 1 can be written as x + 1 — x]
0 -x(1-x)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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f -1 —1)a+b ~1 ~1

J. [tan ™ L' +tan (1-x]dx |- tan b =tan” “a+tan” " b
-a

0

=j.t Uy ax +.[tan (1—-x)dx
0 0
j.t AdA+Itan [1-01-x)]dx [ jzf(x)=]z.f(a—x) dx}
0 0 0 0

=2 J. tan " xdx =2 J.tan x.1dx, integrating by parts, we get
0 0
1

{tan~ ! x.x}o1 —J L 5 - xdx
ol+x

L 2x
=2[tan_11—0]—'|.
ol+x

—2.7_ 21
5 dx=2 , [log (1 +x7)],

:——(log2—logl)———log2 [ log1=0]

a+b+2c a b
23. LetA= ¢ b+c+2a b
c a c+a+2b

ApplyingC; -C; +C, +C5, wehave

2(a+Db +c¢) a b
A=|2(a+b+c) b+c+2a b
2a+b+c) a c+a+2b
Taking out 2(a+b + ¢) from C,, we have
1 a b
A=2(a+b+c)|1 b+c+2a b
1 a c+a+2b

Interchanging row into column, we have
1 1 1

A=2a+b+c)|la b+c+2a a
b b c+a+2b

ApplyingCy -C; -C, andC, - C, —Cj3, we have

0 0 1
A=2a+b+c)|—-(a+b+c) a+b+c a
0 —(a+b+c) c+a+2b

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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Now expanding along first row, we have
2Aa+b+o)[l.(a+b+0)?]
=2a+b+c)° =RHS.

24. We have, given equations

x4 y2 =8x .(0)

and y2 =4x ..(if)
Equation (1) can be written as

(=92 +y* =97
So equation (i) represents a circle with centre (4, 0) and radius 4.
Again, clearly equation (ii) represents parabola with vertex (0, 0) and axis as x-axis.
The curve (i) and (ii) are shown in figure and the required region is shaded.
On solving equation (i) and (ii) we have points of R
intersection 0(0, 0) and A (4, 4), C(4, — 4)
Now, we have to find the area of region bounded
by (i) and (ii) & above x-axis.

So required region is OBAO. X'
Now, area of OBAO is ;
= [8y — x2 — VAT dx
A_IO( 8x — x* —J4x) dx 4
4
=j0 @2 = (x-4)? - 2Jx) dx Yy
- 4
(— 4 —4 .3/2
| S S 4 Mg B, 2
2 2 4 3 0

3
=|8sin~! o-%(z;)?}[sgn-l(—l)—()]

(8xo—%x8)—(8x—§)

S 2 +4m = (47; - 2) sq.units
3 3

X tan x .
25. Letl=[ ——""" (i)
0 secx+tan x

_m (m-x) tan (T -x)

o gec (m—x) + tan (n — x) dx [Using property JO f(x)dx= JO f(a—x)dx]

n —(7T—X) tan x
et I: #dx
0 —secx—tan x

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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n (T —X) tan x
N I:J' de
0 secx+tan x

Adding (i) and (i) we have
T tan x
U= — " ix
0 secx+tan x

T tan x
= 2]l=t| — dx
0 secx+tan x

tan x
= 2I=T7 "

(sec x — tan x)
dx

0 (sec x + tan x)

dx

tan x (sec x —tan x
- 21=nj“ ( )

0 sec2 x—’can2 X

U

2I:Tc.|.(:t(tan x.sec x — tan? x) dx

(sec x — tan x)

= 2I=n'|.(:[[secxtanx—(sec2x—l)]dx
= 2] =m[secx —tan x + x[]]
= 2l =m[(secw—tan m + 1) — (sec 0 — tan 0 + 0)]
= 2[=n[(-1-0+m)-(1-0)]
= 2[=n(n-2)
T
I=—(m-2
2( )
;t -
Hence I“&:E(n_z)
0 secx+tanx 2

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Examination paper (Delhi) — 2008.

Set-1
SEGTION-A
. . . . . . 3x-2
1. If f(x)is an invertible function, find the inverse of f(x) = .
1 v
2. Solve for x:tan~ ! JL=l’can_1x; x>0
+x 2
x+3y y 4 -1 |
3. If = find the values of x and y.
7-x 4 0 4
4. Show that the points (1, 0), (6, 0), (0, 0) are collinear.
ﬁ 6 ﬁ
5. Evaluate: jm dx

3x2 + sin 6x

2
6. If J.(e“x +bx) dx = 4e* + 3; , find the values of 2 and b.

il - — — - =
7. If| a|=+/3,| b | = 2and angle between a and b is 60°, find a. b.
- . .
8. Find a vector in the direction of vector a =i —2j, whose magnitude is 7.

c—3 +2 z-5
9. If the equation of a line ABis t T J 5= z I find the direction ratios of a line parallel to AB.

X+ 2
x+5 4

10. If

‘ = 3, find the value of x.

SECTION-B

11. LetT be the set of all triangles in a plane with R as relation in T given by R ={(Ty, T,) : T; = T,}.
Show that R is an equivalence relation.

12. Prove that tan (ﬁ + l cos~ 12) + tan (E - l Ccos 12) = 2_b
4 2 b 4 2 b a

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

OR

Solve tan 1 (x+1)+ tan -1 (x—1) =tan -1 %

Using properties of determinants, prove that following:

a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

Discuss the continuity of the following function at x=0:
x4 2x3 442
F)= W , x#0
1 0, x=0
OR
Verify Lagrange’s mean value theorem for the following function:
f(x)=x% +2x+3, for[4,6].

secx—1

I )= [*2 find f (. Also find f(g)

OR

If x\1+y +yJ1+x:O,find%.

Show that .[(:E/z Jtan x + /cot x =2n

Prove that the curves x = y % and xy = k intersect at right angles if 8k? =1.

Solve the following differential equation:
xﬂ+y:xlogx; x#0
dx

Form the differential equation representing the parabolas having vertex at the origin and
axis along positive direction of x-axis.
OR
Solve the following differential equation:
(3xy + yz)dx +(x% + xy)dy =0
Ifi+7+ k, 2 + 57, 3 +2f ~3kandi — 6] — k are the position vectors of the points A, B, C and

— — — —
D, find the angle between AB and CD. Deduce that AB and CD are collinear.

Find the equatlion of the lilne passing through the point P(4, 6, 2) and the point of intersection
{— :y:Z+

of the line

and the planex +y -z =38.

A and B throw a pair of die turn by turn. The first to throw 9 is awarded a prize. If A starts the
game, show that the probability of A getting the prize is % .

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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23.

24.

25.

26.

27.

28.

29.

SECTION-C
Using matrices, solve the following system of linear equations:
2x-y+z=3
—x+2y-z=-4
x—y+2z=1
OR
Using elementary transformations, find the inverse of the following matrix:
2 -1 4
4 0 2
3 -2 7
: : . . e X2y o
Find the maximum area of the isosceles triangle inscribed in the ellipse a_2 + b_z =1, with its
vertex at one end of major axis.
OR
Show that the semi-vertical angle of the right circular cone of given total surface area and

. I |
maximum volume is sin ™ ! 3
Find the area of that part of the circle X2+ y2 =16 which is exterior to the parabola yz = 6x.

X tan x
Evaluate: In —dx
0 secx+ tan x
+2 2y+3 3z+4
==

Find the distance of the point (-2, 3, — 4) from the line ad measured

parallel to the plane 4x +12y — 3z +1=0.

An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each
tirst class ticket and a profit of Rs. 300 is made on each second class ticket. The airline
reserves at least 20 seats for first class. However, at least four times as many passengers
prefer to travel by second class then by first class. Determine how many tickets of each type
must be sold to maximise profit for the airline. Form an LPP and solve it graphically.

A man is known to speak truth 3 out of 4 times. He throws a die and report that it is a 6. Find
the probability that it is actually 6.

Only those questions, not included in Set I, are given.

20.

Using properties of determinants, prove the following:
a a+tb a+2b

a+2b a4  a+b |=9%7 (a+b)
a+b a+2b a
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21.

22,

27.

28.

29.

2
Evaluate: Ig/ log sin x dx

Solve the following differential equation:
(1+x2)ﬂ+y=tan_ Ly
dx
Using matrices, solve the following system of linear equations:
3x-2y+3z=8
2x+y-z=1
4x -3y +2z=4
OR
Using elementary transformations, find the inverse of the following matrix:
25 3
3 41

1 6 2

An insurance company insured 2000 scooter drivers, 3000 car drivers and 4000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.06 and 0.15. One of
the insured persons meets with an accident. Find the probability that he is a car driver.

Using integration, find the area bounded by the lines x +2y =2,y —x=1and 2x + y =7.

Only those questions, not included in Set I and Set II are given.

20.

21.

22,

27.

If a4, b and c are all positive and distinct, show that
ab c
A=|b ¢ a|hasanegative value.
c ab

1
Evaluate: IO cot™ ! 1-x+ xz) dx

Solve the following differential equation:
dy

xlog x =
& dx

+y=2logx

Using matrices, solve the following system of linear equations:
X+y+z=4
2x+y—-3z=-9
2x-y+z=-1
OR
Using elementary transformations, find the inverse of the following matrix:
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_ W N
N = O
W = W

28. Find the area bounded by the curves (x — 1)%+ y2 =1and x? + y2 =1.

29. Aninsurance company insured 3000 scooter drivers, 5000 car drivers and 7000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.05 and 0.15 One of
the insured persons meets with an accident. Find the probability that he is a car driver.

SOLUTIONS

SECTION-A
3x—-2
1. Given f(x) = 15
3x-2
Let =
Y 5
5y+2
= 3x—-2=5y = x= y3
5x+2
-1
= () =
=
1_/
2. tan~ ! * =ltan Ly
1+x 2
= 2tan” ! —tan~ 1 x
1+x
1-x
2
-1 (1+x} -1
= tan = tan X

1-x 1+x)2
= tan~ ! 2( A) 1+ =tan~ ' x
T+x)(1+x2%-1-x2

-1 20+x)(1-x) 1

= tar =tan ~ x
4x
_pf1-47 -1
= tan =tan X
2x
2

1-x

N =x = 1-x2 =252
2x
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= 3x% =1 = x? =%
1 1 1
= X=—, - = X=— x>0
3° 43 J3 ( :
x+3y 1 4 -1
3. Given 7Y
-x 4 0 4
Hence x+3y=4
y=-1
7-x=0
= x=7,y=-1
1 01
4. Since|6 0 1|=0
0 01
Hence (1, 0), (6, 0) and (0, 0) are collinear.
5. Let 1=J'x+c—056x dx
3x? +sin 6x
Let 3x?% +sin 6x =t
= (6x + 6 cos 6x) dx =dt
= (x + cos 6x) dx = at
I= at llog|t|+C=llog| 3x2 + sin 6x|+C
6 6 6

2
6. J.(e”x +bx) dx = 4e** 3

Ditferentiating both sides, we get
(e™ +bx)=16e*" + 3x

On comparing, we getb= 3
But a cannot be found out.

— —
7. |a|=+3, |b|=2

- — —
a.b=|al.|b|cos6

=+/3.2.cos 60°

=3
- 2

8. a=i-2j
. . S e
Unit vector in the direction of a =
J§

Hence a vector in the direction of a havmg magnitude 7 will be J_ [ };E i
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9. The direction ratios of line parallel to ABis 1, -2 and 4.

x+2 3

x+5 4|

= 4x+8-3x-15=3
= x-7=3
= x=10

SECTION-B

11. (i) Reflexive
R is reflexive if T RT1VT1
SinceT; =T,
R is reflexive.
(if) Symmetric
R is symmetric if 7, Rr, = 1, Ry,
Since =T, =T, =T,
R is symmetric.
(i11) Transitive
R is transitive if
T RT2 and T, RT3 = TlRT3
SinceT; =T, and T, =T; = T; =T,
R is transitive
From (i), (if) and (iii), we get
R is an equivalence relation.

12. L.H.S. = tan (E + l cos” 12) + tan (E - l cos lﬁj
4 2 b 4 2 b

tan T + tan (l cos~ lﬁ) tan r_ tan (l cos~ 1E)
4 2 b 4 2 b

1 - tan T tan (1 cos” 12) 1+ tan T tan (l cos” lzj
4 2 b 4 2

b
1+ tan (l cos 12) 1- ’can(l cos 12)
_ 2 b 2 b

1- ’can(l cos 1ﬁj 1+ ’can(l cos 12)
2 b 2 b
2 2
1+ tan (l cos”~ 1(2)) +|1-tan (l cos” 1(5))
3 2 b 2 b

1 - tan? (l Ccos lﬁj
2 b
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13.

2 sec? l cos” 12 9
2 b 2sec’®  2(1+tan”0) 1  _q1(a

- = = 5 Let — cos Zl=0

1 - tan? (l cos” 15) 1-tan” 6 1-tan~ 0

2 b

__ 2 _ 2 _2

cos 20 cos 2(1 cos™ ! Ej a

2 b b
= 2_b =R.H.S.
OR

We have tan ™ ! (x+1) + tan~ 1(x—l) —tan~ ! %

U

I

tan~ 1 w =tan" 1 i
31

1-(x*-1)
2x 8
2—x2 31
62x =16 — 8x2

8x2 +62x—-16=0
4x% +31x—-8=0

leandx=—8
4

As x = — 8 does not satisfy the equation

Hence x= % is only solution..

Let

a+b+2c a b
A= c b+c+2a b
c a c+a+2b

ApplyingCy -C; +C, +C3, we get

2(a+b+0) a b
A=|2(a+b+c) b+c+2a b
2(a+Db+¢) a c+a+2b
Taking common 2(a + b + ¢)
1 a b
=2(a+b+c)|l b+c+2a 0 [by R, =R, =Ry, R3 - R5 —Rq]
1 0 c+a+2b
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1 a b
=2(a+b+¢)|0 a+b+c 0
0 0 a+b+c

=2(a+b+ c){(a+b+c)2 - 0} expanding along C.
=2a+b +c)° =RHS

14. Atx=0
4 103 _1n2
LHL = Lm O-hm*+2(0-h" +(0-h)
h—0 tan~ ! (0 - h)
A A Y R
=lim ———=lim ——M—
F—=0 _—gan~1p h—0 _tan_lh
h
[On dividing numerator and denominator by h.]
-1
= 0 as lim fan__h =0
-1 h—0 h
=0
4 3 2
RHEL _ lim O+h*+20+h° +O0+h)
h—0 tan~ 1 (0 + h)
_ntvond v n?
= lim —m789 —
E—=0  fan~1j
h3 +2h% +1
= lim L (on dividing numerator and denominator by h)
=0 tan~'h
h
-1
_9 as lim fan K =1
1 h—=0 h
=0
and f(0)=0 (given)

so, LH.L = RH.L = £(0)
Hence given function is continuous at x = 0
OR
flx) = x? +2x + 3 for [4, 6]
(1) Given function is a polynomial hence it is continuous
(i1) f’(x) = 2x + 2 which is differentiable
f(=16+8+3=27
f(6)=36+12+3=51
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15.

16.

= f(4) # f(6) . All conditions of Mean value theorem are satisfied.
these exist atleast one real value C €(4,6)

such that f’(c) =w=§=12

= 2c+2=12 orc=5€(4,6)
Hence, Lagrange's mean value theorem is verified

secx—1 1—-cosx 1-cosx
o= P = [

secx+1 \l+cosx 1-cosx
1-
= f(x)= _Cosx=cosecx—cotx
sin x
= f’(x)=—cosecxcotx+cosec2x
= fl(n/2)=-1x0+17
= f(n/2=1
OR
We have,
x\1+y+yJ1+x =0
= xJ1+y=—yl+x
X 1[x+1
= I-_
y oo 1+
xz x+1
= —2=
v y+1
= x2y+x2 =xy2 +y2
= xzy—xy2+x2—y2=0
= xy(x-y+x-y(x+y =0
= (x=—yy+x+y)=0
but x #y Soxy+x+y=0
-X
1+x)=-x Y=
y(+x) Y =17x
'dy__(l+x).l—x><l |
dx (1+x)? (1+x)?

J.;E/Z {{/tan x + /cot x}dx
J.n/z Jsin x +1/cosx i
0 Jeosx  [sinx

. n/2 .
2 . - -
= J-TC/ (sm X+ COSs X) ’ ,—J-O (sm X + Ccos .’/\) "

0 Jm ‘/1_(Sjn X — COS x)z
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Letsin x —cosx=t
(cos x + sin x) dx = dt

Nowx:O:t:—l,andx:%:tzl

J.(:E/Z {ytan x + 1/co’c x} dx

=4/2 [sin 1l—sm_l(—l)]
=J2[2sin” 1]

:m@:ﬁn:ms

17. Given curves xX= y2

xy=k
Solving (i) and (ii), y° =k ~y=k'/3, x=k2/3

Differentiating (i) w. r. t. x, we get

dy
1=2y=2L

ydx
dx 2y

(dy) 1
R, :—:ml

And differentiating (i) w.r.t. x we get

dy

x—Z+1y=

dx 4

dy__y

dx X

N _ 1 1 -1 - k2/3 =1/2
2k1/3 k1/3
18. Given xﬂ+y:xlogx

dx
ﬂan:logx
dx x

This is linear differential equation

...(i)
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19.

= dx
Integrating factor LF. = efx "o eloge —y Multiplying both sides of (i) by

LF.=x, we get
x ay +y=xlogx
dx
Integrating with respect to x, we get
y.xzj x. log x dx

2 2
X x< 1
= xy=logx.— — | —.—dx
4 & 2 '[2 X
2 2
21 . .
= xyzA ng—lx—+C
2 2 2
X 1
= ==|logx——=|+C
v=3 (18 -3
Given y2 = 4ax
= 2yﬂ=4a
dx
dy dy . y*
= — =20 o — =2
ydx ydx 4x
N L

dx 2x
OR
We have, (3xy - jz)dx +(x? + xy)dy =0
(3xy - y*)dx = - (x? + xy) dy

dy _y* =3y
dx  x? +xy
Let y=Vx

dx dx

(V Ly dv) VA% - 3xV.x

x2 4+ x.Vx

qdv V2 -3V
dx  1+V
AV VZ?-3V

= Xx—=— Vv
dx  1+V

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]
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20.

21.

LAV _ VZ-3U-V-V2 -4V
dx 1+V) 1+V
| 14V

v
J'%dV+J'dV=—4J'%

U

dV:—4J'%

logV+V=-4log x+C
logV +log x* +V =C
log (V.x*) +V=C

L A

log(zx4)+1=(: or xlog(x3y)+y=Cx
x X

Given
— ~ ~ A
OA=i+j+k
% ~ ~
OB =2i +5j
—> ~ ~ ~
OC =3i +2j - 3k
—> ~ ~ ~
OD =i -6j -k
_— = — ~ A
AB=0B -0A =i +4j -k
—_— — — n R ~
CD =0D-0C =-21 - 8j +2k
— > ~ ~ ~
CD =-2(+4j —k)
— —
CD =-2 AB

— — — —

Therefore AB and CD are parallel vector so AB and CD are collinear and angle between

them is zero.

x=1 y z+1
3 2 7

Coordinates of any general point on line () is of the form = (1 + 34, 24, =1 +72)

Let

A (i)

For point of intersection
(1T+3A)+2A—-(7A-1)=38
1+3A+2A-7A+1=8
-2A=6
A=-3
Point of intersection = (- 8, — 6, — 22)
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Required equation of line passing through P (4, 6, 2) and Q (- 8, — 6, — 22) is:
x-4 y-6 z-2
448 6+6 2+22
(— 4 -6 z-2 -
i _Y _Z .01'x—4=y—6=Z 2
12 12 24 2
22. LetEbe the event that sum of number on two die is 9.

E= {(3/ 6)/ (4/ 5)/ (5/ 4)/ (6/ 3)}

4 1
P ==
® 36 9
8
P(E") =—
E)=75
P (A getting the prize P(A) = l+§><§><l+§><§><§><§><l+ ......
99 9 9 9 9 9 9 9
Sl1(5) <[5 ()
=—|14+|=| +|=] +[=| +....
9 9. 9 9
11 19 9
91, _(8) 9 (92 -82) 17°
5
SECTION-C
23. Given System of linear equations
2x-y+z=3
x+2y—z=-4
x—-y+2z=1
we can write these equations as
2 -1 1]|x 3
-1 2 -1||ly|=|-4
1 -1 2|z 1
2 -1 1
= AX=B where, A=|-1 2 -1
1 -1 2
X 3
X=|y| B=|—-4
b4 1
= X=A"'B (i)
Now,|A|=2(4-1)-(-1)(-2+1)+1(1-2)
=6-1-1=4
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Again Co-factors of elements of matrix A are given by

2 -1

-1 -1
Cu:—[ }:—(—2+1)=1

1 2
C B IR
13 — 1 _1_( )_

1 -1
-1
ng—[ 2} 4-1=3
3 1 -1
adjA = (C) 1 3 1
-1 1
3 1 -
A"l ad]Azl 1 3
4 -1 1
From (i), we have
X 31 -1 3
y:% 1 3 1]||-4
| Z | -1 1 3 1
Ed 4 1
_1 —-8l=-2
| 2 | + -4 -1

OR

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]



Examination Papers — 2008 (Solved) - By OP Gupta : +91-9650 350 480, +91-9718 240 480]

47

2 -1 4

3 -2

7

1 0
4 0 2(=|0 1
0 0

Applying R » >R, —2Ry

2 -1
0 2
3 -2

4

-6

7

1
=|-2
0

Applying Ry =1/ 2R,

1

1 -
0o 2
3 =2

2
-6

7

Applying R 3 > R5 =3R4

1 -1

2
0 2
0o -1
2

2
-6
1

Applying R, - R, /2

1 -1
2
0o 1
0o -1
2

1 0
0 1
0o -1

2

10 0
01 -3
-1
00 —
2

I |
N —_ N
|Q) |

-2

= -1

-3

Applying R, - R, —6R;

0
01A
1

—
e}
AN

—
o O
b

o N|= o

O N~

B RN =N -
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24.

i 1
-2 = 1
X 2
0 =] 11 -1 -6|A
00 - 1 21y
L 2 4
Applying R; —-2R,
- 1
100 -2 > 1
01 0= 11 -1 -6|A
00 1 4 -1 o
) 2
-2 1 1
_1 2
HenceA” "=| 11 -1 -6
PR
2
xZ 2
Let AABC be an isosceles triangle inscribed in the ellipse —+ ]/_2 =1
b

Then coordinates of points A and B are given by (acos6,b sin 0) and(a cos0, — b sin 0)

The area of the isosceles A ABC = % X ABxCD

) :%x(zb sin 0) x (2 — a cos0)

= A®)=absin0(1 - cos0)
For A ax
A(AO) _,
dae
= ab[cosO(1 — cos0) + sin? 0] =0

cos0 —cos? 0 +sin20=0
A (a cos 6, b sin 0)
= cosBO —cos20=0

21

3 -
| N

= 0=

4% (A® o
Now, # =gb |- sin 6 + 2 sin 20] B (a cos 0, —b sin 0)
do

2
For 622_75 wzab(—£—2x?)<0

37 4p2 2

2n
Hence for 6 = Y A pax OCcurs
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Apax = ab sin 2—;[ (1 - cos 2—;) square units

=ab ﬁ (1 + 1) = 33 ab square units
2 4
OR
Letr be the radius, [ be the slant height and / be the vertical height of a cone of semi - vertical
angle o.
Surface area S=mrl + mr? ..(i)
S—mr?
or l=
nr
The volume of the cone
Vzlnrzhzlnrz 12 —¢?
3 3 o
_nr’ \/(5— mr?)? 2
= - /
3 2.2
ner N
B wr? [(S- nr2)2 — it
3 242
-
2 /8% —onsr? 4 phrt 2t
_Ir x‘/ =L Js(s-2mr?)
3 r 3
2
V2 =1 gs—om?) =2 (5¢2 — 2mrt)
9 9
72
dl =§(25r —8nr3)
dar 9
2¢,2
V" _5 05— 2amr2) (i)
a9
72
Now a1 =0
dar
= 3(257—8n73)=0 or S—4mr?=0 = S=4mr?

Putting S= 4 nr? in (i1),

2,2 2
d ‘2 = 47[; [8nr2 - 24nr2] <0
dr

= Vis maximum when S = 4751/2

Putting this value of S in (i)

4mr? =l + mr?

or 3nr? =mrl
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)

. . . . ..o —1(1
Thus V is maximum, when semi vertical angle is sin 1(— .

| =

r .
or 7=SII’IOL=

(x=sin_l(

W=

25. First finding intersection point by solving the equation of two curves

x2 +y? =16 (i)
and y2 =6x ..(i1)
- x> +6x=16
= x2+6x-16=0

= x? +8x—2x—-16=0
= x(x+8 —-2(x +8=0
= (x+8(x-2)=0

x=-38 (not possible - y2

can not be — ve)

or x=2 (only allowed value)
o y=i2«/§
Area of 04BcO= 3| io—y2 - ¥ | 4
rea o —_[0 y r Y
iy 5723
=L J16-y* +2sin~ 1 L L
[2 y 2 s 4 18 0

X
2
= [ﬁ.1/16—1z+85m‘1§—%}

4 4 8 2 8
[ 3 43 J3 3 3 3

Required are = 2(? + %TC) +%(TC42)

43 16 43 40
=——+—n+8n=—r-+—n
3 3 3 3

= % (v/3 +10m) sq. units
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26.

T X tan x
=] ———  dx
0 secx + tan x

Using property Jg f(x) dx = Jg f(a— x) dx, we have

_m (m-x) tan (T -x)

0 sec(m—x) + tan (1 — x)

- n (T —x) (— tan x) I

0 —secx—tan x

T.tan x X.tan x
I= n—dx—fn dx

0 secx+tan x 0 secx+tan x

Adding (i) and (ii) we have

T tan x
20=m| — dx
0 secx+tan x
n  Sin X
= dA=mf —— " dx
0 1+sinx

[f(x) = f(2a - »)] then | 02” F)dr=2. jg F(x) dx

n/2 SIn X
- 2 =mx2x ST
0 1+sin x

(i)

..(i)

2 si +1-1
S genpEntlol,
0 1+sinx
2 2
= I=7T,J.n/ dx—n_[n/ ;‘dx
0 0 1+sinx
T n/2 1 a a
= I=n—-m — dx [Usjn X)dx = a—xdx}
>l T gl fodx=[" fla—2)
2
2
I Y A
2 0 2cos2£
n? m om/2 2 X
= I=———.J. sec” Z.dx
2 290 2
xn/Z
7'52 n tan —
= [=— -, 2
2 2| 1
2 Jo
n’ n T
I=———x2x[tan——ta110}
2 2 4
2
=X _n
2
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X+2 2y+3 3z+4
4 5
Any general point on the line is
40 -3 5L-4
31r-2, , —_—
2 3
Now, direction ratio if a point on the line is joined to (- 2, 3, — 4) are
410 -9 51 +8
= 3\, ——,
2 3
Now the distance is measured parallel to the plane

4x+12y - 3z+1=0

4x3)\+12x(4k2_9j—3x(5x3+8)=0

27. Let A

= 120 + 241 —54-5A—-8=0
31A—-62=0
= rA=2

The point required is (4, g, 2) .

2
Dista11ce=\/(4 +2)2 +(%— 3) +(2+4)2

:\/36+36+1: ﬁzzunits
4 4 2

28. Let there be x tickets of first class and y tickets of second class. Then the problem is to
max z=400x + 300y

Subject to x +y < 200 x =20
X220 g
x+4x<200 (0, 200)
5x <200

x <40

The shaded region in the graph represents the feasible
region which is proved.

(20, 0)/

Le us evaluate the value of z at each corner point
zat  (20,0),z=400x 20 + 300 x 0 = 8000
zat (40, 0) =400 x 40 + 300 x 0 =16000
zat  (40,160) = 400 x 40 + 300 x 160 = 16000 + 48000 = 64000
zat  (20,180) = 400 x 20 + 300 x 180 = 8000 + 54000 = 62000

max z = 64000 for x = 40, y =160

40 tickets of first class and 160 tickets of second class should be sold to earn maximum
profit of Rs. 64,000.
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29. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six. [CBSE 2005]
Sol. Let E be the event that the man reports that six occurs in the throwing of the die and let 5; be
the event that six occurs and S, be the event that six does not occur.
Then P (S;) =Probability that six occurs = %
P (S,) = Probability that six does not occur = %
P (E/S;) = Probability that the man reports that six occurs when six has actually occurred
on the die
= Probability that the man speaks the truth = %
P (E/S,) = Probability that the man reports that six occurs when six has not actually
occurred on the die
= Probability that the man does not speak the truth =1 — % = %
Thus, by Bayes’ theorem, we get
P (S5, /E) = Probability that the report of the man that six has occurred is actually a six
1.3
X =
P(5)) P(E/S)+P(5)P(ES) 1,3,5. 1 8
6 4 6 4
Set-li
a a+b a+2b
20. LetA=|a+2b a a+b

a+b a+2b a
Applying R; — Ry + Ry + R5, we have
3(a+b) 3(a+b) 3(a+b)
A=|a+2b a a+b
a+b  a+2b a
Taking out 3(a + b) from 1st row, we have
1 1 1
A=3(a+D)|a+2b a a+b
a+b a+2b a

ApplyingCy -C; —CyandC, -»C, —Cj
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21.

22.

0 O 1
A=3(a+b)|2b —-b a+b
-b 2b a

Expanding along first row, we have
A=3(a+b)[L(4b% -b?)]
=3(@+b)x 3% =92 (a+Dh)
LetI= n/2
= I= J. Iog sin (— - ;\)d;\

= I='|.0

log sin x dx

log cos x dx
Adding (i) and (i) we have,
n/2

2= Jo

- 21:]0”/2

(log sin x+ log cos x) dx

log sin x cos x dx

2 2sinx X
= 2I=J.§/ log—smzCOS dx

= 2] = n/2 log sin 2 x — log 2) dx
0 f2) g

2 2
= 2I=Jg/ log sin 2xdx—fg[/

dx=ﬂ
2

log 2dx

Let 2x =t =

T

When x=0, E’t: 0,m

2I=%J.§ log sint dt — log 2.(%—0)
= 21 =1-Zlog?2
2
= 2I—I=—glog2

T
= [=—=1log?2
> &

We have

dy 1
1+x3) X
( A)dx

+y=tan "~ x

Dividing each term by (1 + x?)

(i)

...(i)

[ jg F(x) dx = jg f®) dtx}
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@_‘_ 1 tan” " x
dx 1+ x2 1+x2

Clearly, it is linear differential equation of the form % +P.y=0Q
x

-1
t X
So, P= 3 and Q = an_z
1+x 1+x
: 7 -1
Integrating factor, L. F. = P dx _p 1e " ptan

Therefore, solution of given differential equation is
yxLF.=[QxLF.dx

_ -1 _
tan~ Ly J‘ tan X ptan Ty dx

= y.e =
1+x°
fan~ L xe X
Let I :f 5 dx
1+x
-1 etan_ 1y
Let o™ Y=y = —dx=dt
1+x
Also tan~lx= logt
= I= J.logt dt
= I=tlogt-t+C [Integrating by parts]
= I=etan_1x tan_lx—etan_lx+C
Hence required solution is
-1 -1,
ye® X et X an~ly_1)4C
-1
= y=(tan” lx—1)+Ce 10 ¥
27. The given system of linear equations.
3x-2y+3z=38
2x+y-z=1
dx-3y+2z=4

We write the system of linear equation in matrix form
3 -2 3 ||x| |8
2 1 -1f|y|=|1
4 -3 2 ||z| |4
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3 -2 3 X 8
= AX=B,whereA={2 1 -1|, X=|y|andB=|1
4 -3 2 z 4

= X=A"'B

Now, co-factors of matrix A are
Cyu=D""1L2-3=¢-1%.(-1)=-1
Cp=(-D'""2.4+4=(-1°.8=-8
Cia=(-D1*3(=6-49=(-1*.(-10)=-10
Coy =D (=449 =(-1°@F) =5
Con =(-1)272.(6-12)=(-D*(-6)=-6
Cor =12 3(=94+8) =(-1)° (-1) =1
Cou=-D>"12-3=(-D*(-1=-1
Cp=(-13"2(=3-6)=(-1)°.(-9) =9
Cap=(-D3"30GB+4=(-1°7=7

-1 -5 -1
adj A =cl'=|-8 -6 9 Where ¢ = matric of co-factors of elements.
-10 1 7
3 -2 3
and |Al=12 1 -1/=32-3)+2(4+4)+3-6-4
4 -3 2
=3x-1+2x8+3x-10=-3+16-30=-17
) -1 -5 -1
A‘lzad]Az_i s -6 9
4] 17 -10 1 7
Now,X=A"'B
[x] -1 -5 -1{|8
= Y =—% -8 -6 9 ||1
|z ] |-10 1 7 ||4
[x] (-8 -5 -4 -177 [1
= yz—% -64 -6 +36 =—%—34= 2
|z | |-80 +1 +128 -51 3
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OR
For elementary transformation we have, A = IA
2 5 3] [1 00
= 3 4 1|=|01 0]|A
1 6 2| [0 01
Applying Ry = R{— R,
1 -1 1 1 0 -1
= 3 4 1(=|01 0]A
1 6 2| [0 0 1

Applying R, - R, = 3R;, R; —-R;-R,
1 -1 1 1 0 -1

= 0 7 =2|=|-3 1 3|A
o7 1 -1 0 2

Applying R , = ; R,

AN
oN |~ o

Applying Ry = R{ + R,

o |~~~

Applying R 3 2R3 +7R,

LN =N =

w | LN =N =
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28.

R1—>R1_75R3, R2—>R2+3R3
2z 8 -1
100 2% 23
01 0f=z|= — =
21 21 3
00 1| =2 L -1
3 3 3|
2 8 1]
21 21 3
A—l___5_l
21 21 3
2 -1 -1
|3 3 |
2 8 -7
=%—51 7
14 -7 -7

Let
S = Event of insurance of scooter driver
C = Event of insurance of Car driver
T = Event of insurance of Truck driver
and A =Event of meeting with an accident
Now, we have, P(S) = Probability of insurance of scooter driver

2000 2
- P - =
© 9000 9
P (C) = Probability of insurance of car driver
L pioy 3000 _3
9000 9
P(T) = Probability of insurance of Truck driver
4000 4
=3 P - =
@ 9000 9

and, P(A / S) =Probability that scooter driver meet. with an accident

= P(A/ 5=004
P (A / C) = Probability that car driver meet with an accident
= P(A/C)=0.06

P (A / T) = Probability that Truck driver meet with an accident

= P(A/T)=015
By Baye’s theorem, we have the required probability
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P(C).P(A / C)

P(C/ A)=
P(S).P(A/ S)+P(C)P(A/C)+P(T).PA/T)
3 % 0.06
_ 9
E>< 0.04+§x0.06+£x 015
9 9 9
B 3x0.06 B 018
T 2x0.04+3x006+4%x015 008+ 018 + 0.60
_ 018 _18 9
086 86 43
29. Given, xX+2y=2
y-x=1
2x+y=7

On plotting these lines, we have

A

Area of required region

37y 1 3
= [ ay= [ @-2dy- [ -1y
-1 -1 1

1 273 2 3
y 241 ¥
=—|7y-Z-| -[2y- B -
2{y 2L 2y -y~1, {2 yL

()

...(i)
...(iil)

[By OP Gupta : +91-9650 350 480, +91-9718 240 480]



60

Mathematics — XII

:1(21—2+7+1)—(2—1+2+1)—(2_3_l+1)
20727 2 72

=12-4-2=65sq. units

20.

We have
a b c
A=|b ¢ a
c ab

Applying C; - C;+C, +C5, we have

(a+b+c¢c) b ¢

A=|(a+b+c) ¢ a

(a+b+c) a b

taking out (2 + b + c) from Ist column, we have

1 b ¢

A=(a+b+c)|l ¢ a

1 a b

Interchanging column into row, we have

A=(a+b+c)

111
b ¢ a
c a b

ApplyingCy -C;-C, andC, —C, —C5, we have

A=(a+b+c)

0 0 1
b-c c—a a
c—a a-b b

Expanding along Ist row, we have
A=@+b+0)[L(b=c)(a=b) - (c—a)°]

:(a+b+c)(ba—b2 —ca+bc—c? —a? + 2ac)
= A=(a+b+c)(ab+bc+ca—a2—b2—62)
= A=—(a+b+c)(a2+b2+c2—ab —bc — ca)
= A=—%(a+b+c){(a—b)2+(b—c)2+(c—a)2}

Here, (a+b + ¢) is positive as a, b, c are all positive

and it is clear that (a — b) 24 () 24 (c— a)2 is also positive

Hence A=- % (@a+b+0)[(a- b)2 +®- c)2 +(c— a)z]has negative value.
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1
21. Let Iz.[cot_l(l—x+x2)dx

0
_ 1 - 11
=[tan™! 2dx [ cot”™ lx=tan 1—}
1-x+x X
_1 x+(1-x .
= [tan~! # [~ 1 can be written as x + 1 — x]
1-x(1-%)

+b
[tan_1x+tan_1(1—x)]dx |: tan_l{la b}ztan_la+tan_1b}
—a

1
tan~ ! x dx +ftan“ I (1—-x)dx
0

1 a a
tan ™" xdx + [tan ™ ' [1 - (1 - )] dx [ jf(x):jf(a—x)dx]
0 0

0

Il
Qe— = O— = O%—) = O%—) = O %— =

1 1
=2 J. tan "1 xdx =2 J.tan ~ L 1dy, integrating by parts, we get
0 0
11
=2 {’[an_1 XX} —J - xdx
2
ol+x

1

=2[tan” 1y —O]—J. 2 dx:Z-E—[log(l +x2)](1)
ol+ x? 4
n T
:E—(logZ—logl):E—log2 [ log1=0]
22. We have the differential equation
xlogxﬂ +y=2logx
x
dx xlogx X

It is linear differential equation of the from dy +Py=Q

and Q _2
xlog x x

I;dx
Now, I.F. = efpdx = ¥ logx  _ elog [log x|

So, Here P =

= log x
Hence, solution of given differential equation is y x I.F.= IQ x I.F dx
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= ylogx='[g.logxdx
x
1 A2
= ylogszfl.logxdle(ng) +C
X 2
= ylogx=(logx)2 +C
27. The given system of linear equations is
X+y+z =4
2x+y—-3z =-9
2x-y+z =-1

We write the system of equation in Matrix form as

1 1 1 |[x] 4

2 1 =-3lyl=|-9
2 -1 1 |[z] [-1
= AX=B wehave
1 1 1] X 4
A=[2 1 -3[X=|ylandB=|-9
2 -1 1 | b4 -1

X=A"'B

Now, co-factors of A
Cp=Cn'*1a-3=-2
Cp=C-D'""32-2=-4
Cp=(-1>"21-2=-1;
Cy=C-13"1=3-1)=-4
Cap=(-D>"3=1-2=-1

-2 -2 -4
adjA=C)T =[-8 -1 5
-4 3 -1
Now, |A|=1(=2)-1(8) +1(-4)
=-2-8-4=-14
a1 adj. A
| Al
-2 -2 -4
-8 -1 5 )
N S O N
~14 4],

Cpo=-D'"22+6)=-8
Coy=(-1*"11+1)=-2
Cos =(-12"3(-1-2)=3
Cyp=(-1>"%(-3-2=5

4
-5
-3 1
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Now, X=A"'B

E3 2 2 41 4
= yl=. 11—4 8 1 -=5{-9
| Z | 4 -3 1| -1
x| [ 8+(-18) +(-4)
= y =ﬁ 32+(-9) +5
| Z | 16+ 27 +(=1)
[x] [—14 -1
= y|= % 28 [=| 2
| Z | | 42 3
x=-1,y=2andz = 3is the required solution.
OR
2 5 3
Let A=|3 4 1
1 6 3
Therefore, for elementary row transformation, we have
A=IlA
(2 5 3 1 00
= 3 4 1|=|0 1 0]|A
|1 6 3 0 01
Applying Ry - Ry — R4
1 -1 0 1 0 -1
3 4 1|=|01 0]A
|1 6 3] [0 0 1
Applying R, — R, — 3R,
1 -1 0 1 -1

e}
N
—
Il

|
W
—_
W
b

Applying R 3 >R3-Ry

Applying Ry =Ry + ;Rz
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10 L] (21 =+
7 7 7 7
07 1|=[-3 1 3|A
07 3 -1 0 2
. R,
Applying R, — -
10 L] (2 1 4
577
=12 = 214
7 7 7 7
3 -1 0 2
ApplyingR3 —R3 -7R,
10 L1242 1 4
1115 1 %
=== = 2|4
7 7 7 7
2 2 -1 -1
. R,
Applying R 3= T
10 Ll (2 1 =
()5 77
=122 = 24
7 7 7 7
0 1 -1 -1
1 = =
L 1 L 2 2]

3 3 -1
100] |7 14 2
01 0f= 4 31 A
0 01 7 1% _21
1 = ==
L 2 2]
3 3 -1
7 14 2 6 3 -7
7 P A O FEE ) B S
Y S P
LT 2 2
28. The equations of the given curves are
2 +y? =1 .(0)
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and, (x-12 +(y-072 =1 ...(ii)
Clearly, x?+y?=1 represents a circle with centre at (0,0) and radius unity. Also,
(x— 1)2+ v 221 represents a circle with centre at (1, 0) and radius unity. To find the points of
intersection of the given curves, we solve (1) and (2) simultaneously.
Thus, l—(x—l)zzl—x2
= 2x =1 = X=—

2
We find that the two curves intersect at

A(1/2,43/2and D1 /2,-J3/2).

Since both the curves are symmetrical about x-axis.
So, Required area = 2 (Area OABCO)
Now, we slice the area OABCO into vertical strips.
We observe that the vertical strips change their
character at A(1 / 2,/3 / 2). So.
Area OABCO = Area OACO + Area CABC.
When area OACO is sliced into vertical strips, we find that each strip has its upper end on the
circle (x—1)% + (y - 0)2 = 1 and the lower end on x-axis. So, the approximating rectangle

shown in Fig. has, Length = y;, Width = Ax and Area = y; Ax. As it can move from x = 0 to
x=1/2
1/2

Area OACO = 0 yqdx

+P(x,y) lieson (x=1)% +y° =1
= Area OACO = jol/ : Y1-(x-1)? dx = Y

.‘.(x—l)2 +y% =l=1 :\/1—(x—1)2

Similarly, approximating rectangle in the region CABC has, Length, = y,, Width Axand Area

= 1/, Ax. As it can move form x = E tox=1.

1
Area CABC = 12 Y2 dx

. 2 2
1 wQ(x,yy) lieson x” +y~ =1
= AreaCABC=[  y1-x? dr % /

2

oX +y%:1=>y2: 1-x2

Hence, required area A is given by

A=2[.|.01/2 w[l—(x—l)z dx+.|.11/2 1-x2 dx}

1/2
(—1
= A=l L - i——12 + Lsin-1[ 222
2 2 1

0
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= A=H—§+ sin™ ! (—%)—sin_ 1(—1)} +{sin_ ! (D —g—

n V3 @ _(2n J3 :
+2 X = ?—7 sq. units

29, Let

S = Event of insuring scooter driver

C =Event of insuring Car driver

T = Event of insuring Truck driver
and A = Event of meeting with an accident.

Now, we have
3000 3

15000 15

P(S) = Probability of insuring scooter driver =

P(C) = Probability of insuring car driver = 2000 _ 5
15000 15

P(T) = Probability of insuring Truck driver = 700 _ 7
15000 15

w13

and, P(A / S) = Probability that scooter driver meet with an accident = 0.04
P (A / C) = Probability that car driver meet with an accident = 0.05
P (A / T) = Probability that Truck driver meet with an accident = 015

By Baye’s theorem, we have

Required probability = P(C / A) = PO).MA /O

P(S).P(A/ S +P(C) P(A/C)+P(T).P(A/ T)

i x 0.05
_ 15
3 o 004+2 %005+ %015
15 15 15
B 5 x 0.05
© 3%x0.04+5x%0.05+7 x 015
_ 0.25
012 + 0.25 + 1.05
142 142
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