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50. (C)
SECTION A = tan'(1)
= tan! (tan %)
S n_(_r m
tan™' |2 cos <2sin_113>] . 4 ( 4 < 2 2>>

1 > Suppose, tan '(cos x) = a
Suppose, sin”! 5 = 0
: cos x = tan o
oosin 0= 15 o 2 tan™" (cos x) = tan™! (2 cosec x)

20 = tan' (2 cosec x)

tan™" [2 cos20]
tan™' [2 (1 — 2s5in0)]

tan 2o = 2 cosec x

. 2tano _ 2
- 1 . o 1— 1o cosec x
=tan' [2(1 — 2| sin® = = tan”a.
4 ' 2
. 2cos x 2 _
1 o == (" tan o = cos x)
= tan™! 2(1 = 3) 1 —cos“x Sinx
- 1 ' ) ycosx 2
= tan! |2 X 5] o sin’x sin x
=tan' 1 = % % =1 (v sin x # 0)
OR tan x = 1
T
= tan! (2 cos (2 sin’ ! %)) X =y
Verification :
= tan™! (2 cos (2 sin’! <sin g))) LH.S. = 2tan™" (cosx)
T 7 nom = 2tan! (cos 1)
_ —1 KL3 LAY s -
tan (200s<26>) ( 66[ 7> 2]) 4
T _ 1 1_
= tan~! <2 cos ?> = 2tan 2
1 1 1
= tan™! (2 : —) = tan ' —=+tan' —=
’ 2
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7+7
a2 e
=tan |

i
V2o
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2 2

- -1 [ — X —
tan (,—2 1)

= tan' 2¢2)
R.H.S. = tan™! (2cosecx)

= tan! (2 cosec %)

= tan"'(2/2)

~ LH.S. = RH.S.

. Solution = {%}

fis continuous x = T,

hm e = MM f) = fmy

X—>T
Bm - cosx) = xhjf:, (ke + 1)
cx—m Cx—m
=SX>T =X<T7

= flx)=cosx) |= fAx)=ke+1

cost = km + 1

-1 =kn+1
kn =-2
_ 2
k= b
I :ftan4xdx

= f tan®*x - tan®*x dx

= f tan*x (sec®x — 1) dx

= f tan*x - sec’x dx — / tan*x dx

= f tan*x 1 (tan x) dx — / (sec* — 1) dx
dx

= /tanzx % (tan x) dx — fseczx dx + f 1 dx

3
tan  x
w1l = —F— —tanxt+x+c

3

As shown, in the fig. the line y = 3x + 2,
. 2
meets X-axis at 3 0

and its graph lines below

X-axis for x € (-l, —%>

y=3x+2

The required area
= Area of the region ACBA
+ Area of the required ADEA

_2

3 1

= f(3x+2)dx+ /(3x+2)dx
2
3

= < x +2x> < x +2x>13
A A (B2 + (Fay+20)
219)73)713% 2

- (3(5)+2(3))

2
3
1

_12 4 3 3 2 4
‘3’3’2+2|+2+2‘3+3
_|=2_3 3 2
- 3‘2+2|+2+2+3
_ 4—9+12‘ L 9+12+4
6 6

1, s

66
_ 26

6
:Qs nit

3 sq.u

From the fig. the required area
= area of region OABO + area of region BCDB
+ area of the region DEFD
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. Thus, we have the required area.

3
2 2n

T

2
f cosx dx + / cosx dx |+ f cosx dx
0

i 3
2 2
k2 3n
2 . 2 21
= (sinx) +|(sinx) |+ (sinx)
0 1 3n
2 2
b4 3# #
= |sin > —sin0) + |sin 5 —sin—| + sin 2n
(sin 5~ sin0) + |sin 3 —sin 3
sin 3n
2

1-0+-1-1+0-(1
1+2+1
= 4 sq. unit

(e+eNdy—(e"—e®dc=0

. dy:de

(e+e)

— Integrate both sides :

y fdy _fEei—e:) e

e+e)

’C

fdy [d€+€ dx

e te
y =log(e"+e¥)+c
Which is required general solution of given differential

equation.

Here,
@ -b P =(a-b)(ad-0)
—d-a-a-b-B-a+bF
=la P-2(a B )+| D P
=27 -2(4)+(3)?
=5

ld-b| =5

x=2 _ Yy~ 1 _ z+3
Here, 5 T 5 T 3

L :r

=2 + ] -3k +0M2i +5] -3k)

b, =2i +5j -3k

g xr2 _ry-4 z-s
and ——q 8 4

M :7 =(20 +4]+5k)+p(-i +8] +4k)
b =i +8] +4k
by ~b, =@2i +5j =3k)(i +8) +4k)
— 2440 - 12
=26

1B, | = V4+9+25
= V38

1, | = V1+64+16

V81

=9

If the angle between L and M is o,

— —

|55
COS O e — - “eam
2l 2, ]
12
cos b = — — =

26
o = cosl( )
9438

Therefore, angle between two line is cos™ ( 9/38 )

> Line passes through origin,

"~ A(a) =(0,0,0)
=0i +0j +0k
The direction of line b = i
(- line is parallel of X-axis)

— Now vector equation of lines is,

¥ =da +1b,heR

Fo=0i +0j +0k)+ni

Cartesian equation of line,

x—0 y z

1 0 0
x _ Y _z
1 0 0
11.
{3 Event A : first care is black card
P(A) = ST
52C1 2

without replacement,
Event B : Second card is black

P(B [ A)

25
51

". Probability of both the cards are black.



®

P(ANB) =P(A) - P(B|A)

125
2 51
25
102

S = {HH, HT, TH, TT}
~n=4

E : Tail appears an one coin.
E : {HT, TH}

Here, r =2

. P(E)

(STEE NI}

F : One coin shows head

F : {HT, TH}
Here, r = 2
1
- P(F) = )
L PENF)= %
P(ENF)
L PE|F) = W
1
2
-
2
=1
SECTION B

Relation S is defined on R

S ={(a, b) : a £ b}

Suppose, (a, a) € S
a < a which is true V a € R
Assumption is right
S is reflexive.

Suppose, (a, b) € S

a<shb

b<a

(b,a) ¢ S (- a<band b < qa are not same at a time)
S is not symmetric.

Suppose, (a, b) € S and (b, ¢) € S
a<band b <c
a<c
(a,c) € S
S is transitive.

Thus, relation S is reflexive, transitive but not symmetric.

15.

o AZ=A-A

P=%m+m

_ 1 J|3 5 +3 1
2 (|1 —-1] |5 -1
_ 1 [3+3 5+1
2 [1+5 -1-1
_ 166
2 6 -2
p - 33
3 -1
3 3
T—
- [3 4]
p =PT
P is Symmetric matrix.
Q -1 (A-A)
_1 I3 531
2 (1 -1 |5 -1
_ 1 3 s +—3 -1
2 1 -1] |-5 1
_ 1 3-3 5 -1
201 -5 -1 +1
_ 1 (0 4
2 |40
0 2]
L Tl
0 -2
.o =
- Q 2 0
0 2
—_0T =
Q -2 0
. Q :_QT
. Q is skew symmetric matrix,
33 0 2
.P+Q = 3_1]+_20]
_|3+0 3+2
3-2 -1+0
35
a 1—1}_A

2 -1 1|2 -1
-1 2 —1||-1 2

-1 2[1 -1
4+41+1 —2-2-1
=[2-2-1 1+4+1
24142 —-1-2-2

1
-1
2
2+1+2
-1-2-2
1+1+4



(6 -5 5|
A2 =|-5 6 -5
|5 -5 6
AS =A2.A
(6 -5 5|[2 -1 1
Al =|-5 6 =5||-1 2 -1
5 -5 6|1 -1 2
12+5+5 —6-10-5 6+5+10
=1-10-6-5 5+12+5 -5-6-10
10+5+6 -5-10—-6 5+5+12
[ 22 -21 21
A3 = |-21 22 -21
|21 -21 22
LHS. = A3 — 6A2 + 9A — 41
2 -21 21 6 -5 5 2 -1 1] [too
=|-21 22 -21|-6]-5 6 -5[+9[-1 2 -1]-4[0 10
21 =21 2 5 -5 6 1 -1 2] [001
22 -21 21 [-36 30 -30] [18 -9 9
=|-21 22 -21|+|30 -36 30 [+|-9 18 -9
21 -21 22| |-30 30 -36] |9 -9 18
-4 0 0
+0 -4.0
0 0 -4

22-36+18-4 -21+30-9+0 21-30+9+0

=|-21+30-9+0 22-36+18-4 -21+30-9+0

(000
-looo
000

=0

= R.H.S.

A3~ 6A2 + 9A - 41 = O

Multiply with A~! both sides,
(AHA!
A? - 6A+91-4A1=0
4A71 = A% — 6A + 91

6 -5 5 2 -1
AN = -5 6 -5|-6/-1 2

5 -5 6 1 -1

6 -5 5] [-12 6
4A7=|-5 6 -5+| 6 -—12

5 -5 6| |-6 6

31 —1]
aA'=11 31

-11 3|

21-30+9+0 -21+30-9+0 22-36+18-4

1
-1{+9
2

P——
S = O
—_ o O

-6
6
—12

+

S O 0
S o O

— 6A%2(A™)) + 9AA! + 4IA°! = OA™!
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16.

x<2
2<x<10
x=10

5 ,
fxy=qyax+tb
21,

Here, fis continuous at x = 2,
lim
o J&®) =)

lim
x—27 5

" thrzi () =

lim
oot (ax + b)

RE" u X — 2

=x<2

:f(x)=5

=x>2
= flx)=ax+b
L 2a+b=5
Now, fis continuous at x = 10
CAm e = M =00
lim

lim -
C ot 21 = L axtb

x—10"
=x>10
= flx)=21
521 =10a + b
. 10a + b =21
Solve the equation (1) and (2),
10a + b =21
2a+b=5

cx—107
=x<10
= flx)=ax+b

8a =16
a=2
Put the value of a in equation (1),
2Q)+b=5
“b=1

—00 -1 +1 +o0
Take, I = (-0, —1) U (1, )

N[, 1]=6

J)

=x+

L
X
1
2
X

. (1)



18.

P

Now, I = (-0, —1) U (1, )
x € (-0, —=1) U (1, )

- x2>1

<1

><N|r—

-1
_2>_1
X

1 - é >0
Sx)>0 (
f s strictly increasing function on
[ = (-, 1) U (1, x).

From equation (1))

Here, a (b +¢) =0 and

b - (dgd+¢)=0and

¢ (a+b)=0isgiven ... (1)
Now, |[d +b +¢c P=(a+b+c) (d+b+¢c)
=d-a+a(b+¢)
+ B -b+b(a+c)
+c(a+b)y+c-c
= a P+ P+ CP
(- From equation (1))
=90+ 16 +25
=50
Therefore, |;+F+?| = x/%
zsﬁ
Two lines are parallel
We have a_1)=f+2}'—4l€,
a, =3i +3j -5k and

b =2i +3] +6k
Therefore, the distance between lines are,

N ~o
W o
AN O

)
—
I
—_

V4+9+36

|-9i + 14 j — 4k]|

20.

21.

2x+y >3

xX+2y>6

Objective function Z = x + 2y
x>0

y=0

x+y=3..(3)
x |0 0,3 v |x]ole6

(o)

Solving equation (i) and (ii),
2x +y =3
2x + 4y =12
3y=9

X+ 2y =6 .. (i)

0, 3) v
(6, 0) x

3
2
0

y |3

.y=3

put y = 3 in eq® (1)

x+23)=6
x=6-6

x=0

wn
|
|

00 2

1
7
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T

(3, 0)

2
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|
|
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|
|
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I
|
I
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The shaded region in fig is fasible region determined
by the system of costraints which is unbounded The
co-ordinates of corner points are (0, 3) and (6, 0)

Corner Point Corresponding value of
Z =3x+ 5y
0, 3) 6
(6, 0) 6

The minimum value of Z occurs at more than two
points (0, 3) and (6, 0) joining the line segment.

Assume that the chances of a patient having a heart
attack is 40%. It is also assumed that a mediation and
yoga centre reduce the risk of heart attack by 30%.
Event E, : Meditation and Yoga cource to recover the
patient.

Event E, : Doctor’s prescription of certain drug to

reduce heart attack



P(E,) - %’ P(E,) = % Total cost price, “
Event A : Person suffers heart attack if patient =[120 96 120](60
Probability of an event that person suffers heart attack 40

if patient followed a course of mediation and Yoga, = [9600 + 5760 + 4800]
- PE,[A) =7 = [20160]

The total amount of the bookshop will receive from

- P(A'| E;) = Patient has chance of heart attck 70%.
selling all the books is ¥ 20,160.

_ 40
= 70% of 100
23.
= 04 x 170% ;> The equation can be represented as matrix form,
~ 028 1 -1 1|[x]| (4
2 1 =3]||»[=]|0
- P(A'| E,) = Patient has chance of heart attack 11 1 z 2
75%. . AX =B
= 0,
0.4 of 75% -1 1 A 4
:0'“17050 Where, A=|2 1 -3|, X=|y|, B=|0
1 z 2
= 0.75 x 0.4 AX =B
=03 L X=A"B
> To find A,
P(A) =P(E) - P(A|E) +PE,) - P(A|E)
1 -1 1
1 1
=5x0.28+5><0.3 Al =12 1 -3
11 1
=014 +0.15 S+ 3+ 12 +3) 12 - 1)
=029 =4+5+1
P(A|E1).P(E1) =100
o P(E[A) = P(A) . We get unique solution.
> For finding adj A,
029 %% L
=029 Co-factor of element 1 A, = (-1)? {1
r =1(1+3)
29 =4
2 —
SECTION C Co-factor of element -1 A, = (1)} ) 13
= (D2 +3)
Total number of Chemistry books = 10 dozen =-53
21
=10 x 12 Co-factor of element 1 A, = (-1)* ) 1‘
=120
: =12-1
Total number of Physics books = 8 dozen -1
=8 x 12 1
=96 Co-factor of element 2 A, = 1) 11 ‘
Total number of Economics books = 10 dozen —(DE1-1)
=10 x 12 =9
=120 L1
Selling price of Chemistry book is ¥ 80 Co-factor of element 1 A;, = (-1) 11
Selling price of Physics book is ¥ 60 =11-1)

Selling price of Economics book is ¥ 40 =0
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Co-factor of element -3 A,; = (-1) i _11 ‘
=@EDHa+ 1
-2
-1 1
Co-factor of element 1~ A;; = (-1)* | —3
—1G3-1)
=2
_ s |11
Co-factor of element 1~ A;, = (-1) ) -3
=CDE3-2)
=35
1 -1
Co-factor of element 1 A, = (-1)° 5 1
= 1(1 +2)
4 2 2
adiA=1]-5 0 5
1 =23
: : 4 2 2
R SRS B
A= a7 adiA = |5 0
1 -23
X =A'B
X | (4 2 2][4
v = 15|50 5|0
P 1 -23] |2
1>16+0+4
= 15 |-20+0+10
| 4+0+6
| [ 20
- 15|10

| 10
X 2
vyl = |[—-1
z 1

Solution : x =2, y =1,z =1

f) =0 +x) (1 +x>){+xH A+ x® Lke
Take log both side,
log(f(x)) = log (1 +x) (1 +x») (1 +x* (1 +x%))
o log(f(x)) = log (1 + x) + log (1 + x?)
+ log (1 + x*) + log (1 + x%)

Now, take differentiation on both sides,

3 7
1+2x+4x+8x

Ttx 1457 14x* 14x

1 d _
1(x) dx Jx)=

8

3 7
1 N 2x2+ 4x4Jr 8x8
I+x 1457 14+x* 1+

/)= fx)

) = (1 +x)(1 + xz) a-+ x4)(l + x%)

3 7
1 n 2x n 4x + 8x
Itx  14x2 14+x* 1428

2fTD=U+DU+DU+DU+DB+%+%+%]

1+2+4+8

= QOO =®) (9)

L (1) =120
25.
C
L [N
B " A
> Suppose, radius of base of come is r

OM =x
From the fig. height of cone, # = R + x
Here, AOMA in RZ=x>+/2 ... (1)
*. Value of cone, V

= 1@ wrlh

1

= 3 Tcrz(x + R)

= % n(R? — x?) (x + R) (from equation (1))
L f) = % n(R%x + R — x3 — x?R)
L) = % n(R% + 0 — 3x? — 2xR)
L) = % n(—6x — 2R)

| (- x>0and
=3 n(6x + 2R) <0 R>0)

. f has maximum value.

— For finding maximum value of cone,
Six) =0
T R2 2 -
3 (R*—3x*—2xR) =0

R? - 2xR — 3x? =
R? - 3xR + xR - 3x* =0
R(R - 3x) +x(R-3x) =0

(x+R)YR -3x) =0

. x=-Rorx= %
Here, x > 0, x = —R is not possible.
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. . _ R
S x=3
Height of cone (h) =x + R
= %4— R
_ 4R
h =73
Radius of base of cone, 72 = R2 —x? (from equation (1))
— Volume of cone (V) = 3 nrzh
I <47R>
=3 n(R* — x%) 3
_ 1 2 R ﬂ)
=3 “(R 9 )\73
_ 1 _(sr? B)
~3 ™9 U3
_ 8 .4 53
vV = 273 nR
8
. Volume of cone = 57 % Volume of sphere.
Method 1 :
[ = f x dx
a* cos® x+ b sin* x

0

F (m—x)
:/2 2, 2.2_dx

a” cos” (m—x)+b" sin” (1—x)
(By Property (6))

T

_ nf dx _/’ X dx
B a*cos*x + b’ sin’x B a’cosx + b2 sin’x
T
dx
=T 2 7 .2 1
5 a cos x+b sin"x
¥ d
2t = “/ BN, 2 . B . B
5 a cos x+b sin"x
dx
Then, I = 5 .= > B
5 a cos xtb sin"x
T
; dx
T
= 7-2 / > T > (By Property (7))
5 a cos x+b sin"x

™ m
4 2
_ch +f
2
a’cos’x + b sin’x : a’cos’x + b*sin’x
4

0|2

2 2

sec” x dx cosec” x dx
2. .2 2. " 2 2 2
a tb'tan” x 7 a“cot'x+b

4

Il
r :] 1
o'\mp

2

(- In first integration, each terms divide by cos“x and

second integration, each terms divide by sin’x)

0

B n/ dt _/ du
o a +p2F ; a*ut + b?
(+ In first integration, Take tan x = t,
in second integration take cot x = u)
_ L[t —1&]‘_3,6,”71@0
ab" a'ly ab b |
2
T -1b 1al_ w
= —|tan — t+tan
ab a b 2ab
Method 2 :
T
B X
I—f > 2 55 dx .. (D)
o a cos x+b°sin” x
o (m=x)
= 2 2 2 .2 dx
5 a cos (m—x)+ b sin” (n—x)
A (nm=x)
= o 7 .o
o a cos x+b°sin” x
T
I = ’ d
B 2 o 2 .2 @
o a cos x+b°sin"x
T
X
_f 2 2 7 2. &
5 a cos x+b"sin"x
F 1
I :nf 73 7 5, dx—1
o a cos x+b” sin” x
(= From equation (1))
T
1
21=ch 2 2 ;a2 dx
o a cos x+ b sin” x
F 1
e
I = —/ dx
2 B a’* cos® x + b* sin’ x
kd
; I
/ 2 2 7 o dx
o lg a cos x+b sin"x
-5 R
2
+f ! dx
B azcosz(n—x)+b2sin2(n—x)
[ =
; 1
/ 2 2 7 g dx
ol @ cos x+b"sin"x
-5 .
2
+ 1 a-
2 2 2 .2 99X
i 5 acos x+b sin"x
[
2
Y ) 1 d
2 2 2 2 .o WX
| 5 a cos x+b"sin"x

2
2
=/
0

2
sec”x
.2, 2 &
a +b tan” x

(' Divide by each term cos? x # 0)
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Here, Take tan x = t,

sectx dx = dt

x—> 0 =2t—>0

T
X = E’:>t—>w

[

B dt
) v

0
L (%)

= - (tan™! () — tan™(0))

00

=T

0

- T (r
~ ab (2 0)
2
_.n
2 ab
tan_ly—x _dx
l+y2 dy
dx tanily X

dx X tan”'y
dr 2 2
'y 1+y I+y
-1
1 tan 'y
P)= ——., Q0 =
») I+, ») L+

/

dy

.. Integrating factor = e’ 1+,

-1
etan v

— Thus, the solution of the given differential equation is

-1
-1 tan -1,
xe" = / )2} e dy +c
I+y

Let,
-1
7
— / an .Z tan "y d
I+y
Put tan'y = ¢,
< 1+ 2 )dy =dt

. I=/te’dt
te’—fl-etdt

=t — e +c
=e(t-1)+c

I=c'y (tanly — 1) + ¢
Substituting the value of I in equation (2) we get,
xelan 'y = gtan”ly (tan'y — 1) + ¢
x = (tan’'y — 1) + ¢ ety
Which is the general solution of the given differential
equation.



