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MATHEMATICS - SOLUTION

Ans:-1 Fillinthe blank and write : -

a.  (iii) Neither symmetric, nor transitive, nor reflexive
b. (ii) Associative law

3
- k:—
c. (i) 4
d. (iii) One
e. (i) log(logx)
f. (iv) One
Ans:-2  Fillinthe blanks
é4 2u 2
1. 33 '1H 2. N
3. 1 4. sin 129
29
5 s s 3:28
. XSsinX. T

Ans:-3  True/False
@ True
@) True
(i) True
(iv) False
(v) False
(vi) False
Ans:-4  Match the column :-
1- (iv), 2-(iii), 3-(v), 4-(vi), 5-(i), 6-(ii), 7-(vii)

Ans:-5 Oneword

1. 1
2. p
3. Skew symmetric
4. 1
(1+1ogx)
> (xlog x)2 '
6. 9e®*(3cos3x - 4sin3x)
7. -5
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Ans -7

Ans - 8

= @ec2 xdx - ¢yan x sec x dx

=tan X - Sec x +cC.
Or

\ Y \\ d Y U
“dx = dx - —(x).c¢*dxyd
O =x - (). ¢ g

= xe* - é.exdx
=xe-e*=e*(x-1) +c.
1

Unit vector in the direction of vector 3 is given by a= —r—l

|a

Now, |&}=+/22+3+1% =

| (21 + 3]+ k) =T+ ok
N NS TN
Or
Let g=x(i+]+l§)
\ £:Xi+x]+xlz
Now 4= X+ X2+ %2
P 1=+/3x?
X:+i
\ —\/é-
Here, OP = 2i +3j+ 4k
and 0Q =4 +]- 2k
OP +00

\  Position vectro of the mid-point of PQ = >

_ (2?+3]+4f<)+(4f+]- 2I2)

- 2
ST g2k
Or

Projection of the vector 4 on the vector |,

r
a

(Q aisaunit vector)

10/8



—(2.1+32+2.1)

NG
6 3
A= &2 30 é&1 Ou
Ans -9 é and B = é !
gl ZH gl ZH
&2 30 é1 Ou
Now A+B_él 2U+el ZU
&3 30
T 82 4y
63 3
(A+B)_83 4H
Or
€ -1uéd Su
AB—
D 2@ of
€0+0 0+00éd Ou
~ &0+0 0+04E O
Ans-10  Let y =X
b logy =xlog x
b id—y:X—+Iogx1
y dx X
dy _
— 1+logx
b » =y(1+logx)
dy
—=x*(1+logx
P dx ( g )
Or
Here, f(l) =2(1)+3=5
Now, m )= (2x + 3)
o) m f(x) =2(1)+3=5
Since m f(x)=f(1)=5

Here, functionis continuous at x =1
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Ans - 12

Ans - 13

The smallest equivalence relation R, containing (1, 2) and (2. 1) is{(1, 1), (2, 2), (3, 3), (1, 2), (2,1)}.
Now we are left with only 4 pairs namely (2, 3), (3, 2), (1, 3) and (3, 1). If we add any one, say
(2,3) to R, then for symmetry we must add (3, 2) also and now for transitivity we are forced to add
(1,3) and (3, 1). Thus, the only equivalence relation bigger than R isthe universal relation. This shows

that the total number of equivalence relations containing (1, 2) and (2, 1) is two.

Or

fis not one-one, as f (1) =f(2) = 1. But f is onto, as givenany y |
xasy+1lsuchthatf(y+1)=y+1-1=y Alsoforl|

Let X =secq
then, Jx?-1=+/sec?q- 1 =tanq
Theref t.l;:cot'l(cotq) =qg=sec'x
erefore cot 7o
which is the simplest form.
Or
cos (tan™ x) = sin Ror 239
NET 45
140
14 = sin gant =2
p cos (tanx) = sin 8 35
=singsin'! 4 9
& (g
b cos (tan?x) = Sina%in'1£9=—
& 55 5

4
= cos (-tant x) =—

5
b tan® x = -tan* x = cos* 8%9
85 2
b tan® x = -tan? x = tan* Z
w=3_3
P 4" 4
X-y=p
On differentiating w.r.t X
1.
dx
dy
b dx 1

Or

N,y 1 1, we canchoose
N, we have f(1) = 1.
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Ans - 14

Ans - 15

Let y= (e

On differentiating w.r.t X,

d_vzi(e&)i*ie&

dx 2 dx
dy l
ﬂ 1 eV |
P dx 2 ,/ X 2«/_
dy _ eV _ eV orl /e\&
b b AP = el A A
dX g4 xye  afxe 4V X
Giventhat, f(x) =x2+ax+1
b f'(x) =2x+a
ininterval (1,2), 1 <x<2p 2<2x<4
b (2+a)>(2x+a)>(4+a)
Hence, f (X) is strictly increasing, then (2 +a) >0
\ 2+a)>0p a>-2

Therefore, least value ofa =-2
Or
Radius=r=3cm

Avrea of circle (A) = pr?
p The ratio of chage of the area of a circle

dA _d

W—a(pr) 2pr
d—A—ZP 3=6p cm?/ cm.
dr
We have f(x) = 3x*+ 4x® - 12x° + 12.
b fr(x) =12+ 12x% - 24x = 12x (X - 1) (x + 2)
o) f'(x)=0atx=0,x=21and x=-2
Now f*(X) =36x*+24x - 24 =12 (3x* + 2X - 2)
f"(0)=-24<0
f'(1)=36>0
f'(-2)=72>0

Therefore, by second derivative test, x = 0 is point of local maxima and local maximum value of f at
x=01isf(0) =12 while x = 1 and x = -2 are the points of local minima and local minimum values
of fat x=1and - 2 are f (1) =7 and f (-2) = -20 respectively

Or
Let the two positive numbers are a and b.
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Ans - 16
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Now, according to the questiona +b=15p b=15-a .. (1)
If the sum of the squares of both numbers is s, than

s=a+Db?
p s=a’+ (15 - a)?
p s =2a’- 30a + 225

ds d’s

—=4a- 30 —— =4 i
\ T and e (i)

. . ds
Now, for the maxima and minima of s : i =0
15

Therefore, 4a-30=0P a Y

2

i d<s o 15
Also, since P =4 >0, therefore s would be minimum for a =? andb=15-a

15 15

b=15- ===

P 22
. 15 15

Hence, required numbers ar PP

Since E and F are independent, we have

P(ECF)=P(E).P(F)
From the adjoining firgure, it is clear that EC F and g C F'are
mutually exclusive eventsand also E =(EGF)E (ECF')
Therefore, P(E)=P(ECF)+P(ECF)
o P(ECF)=P(E)- P(ECH)

=P(E)- P(E).P(F)

p P(ECF')=P(E)[L- P(F]=P(E).P(F)
Or

By the definition of conditional probability, we have
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Therefore, P (A/AE B) =

P(ACB)
P(A/B)= P(B)
PEAC(AEB)Y
P(AEB)

Since the events Aand B are mutually exclusive, we have
P(AEB)=P (A) +P (B)
Also, by set theory AC (AE B) =A

Hence, from (i), (ii), (iii), P (A/AE B) =

Ans - 17

P(A)
P(A) + P(B)

Let, x+y<50
3X+y<90
x>0,y>0

Hence Proved

0]
.. i)
.. i)

Let us plot the graph using the inequalities (i) to (iii). The shaded region in the figure is the feasible
region determined by the system of constraints (i) to (iii). We observe that the feasible region OABC
is bounded. So, we now use corner point method to determine the maximum value of Z.

Corner point
0 (0, 0)

A (30, 0)

B (20, 30)

C (0, 50)

Correponding value (z = 4x +y)
0

120 (Maximum)

110

50
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Therefore, maximum value of Z is 120 at the point A (30,0).

Or
Let, X +y>40 (1)
2x+y <70 (i)
x>0,y>0 (D)

The shaded region in the figure is the feasible region determined by the system of constraints (i)
to (iii). We observe that the feasible region ABC is bounded. So, we now use corner point
method to determine the maximum value of Z.

X' I T— 1> X
Ol 10 20 30 %050 60 70 80
!r’ \
b4 X+y=40
Corner point Correponding value (Z = 5x + 2y)
A (30, 10) 170 (Maximum)
B (0, 70) 140
C (0, 40) 80
Therefore, maximum value of Z is 170 at the point A (30,10).
d
Ans - 18 —y:xlogx
dx
b dy = x log x dx
p Oy =QOxlog x dx
x* 1 x?
=logx.—- O-.—dx+c
p y =109 > (); >
o) y—X—zlogx- ‘de+c
2 G
x? x?
=—Ilogx- —+c
p y > g 4
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Ans - 19

Or
The given differential equation can be written as
d_X - 5 = 2y
dy y
This isa linear differential equation of the type.
dx
—+Px=Q,.
dy %
1
where P, = - g and Q, = 2y.
5 Lay=e by
Therefore I.LF. = eO y
_ = gloa™* = l
y

Hence, the solution of the given differential equation is

1
x—=‘2 _d
y dygy Y

X .
Or —=0dy
y O
X
—=2y+cC
or
y
or X =2y*+cy

Which is a general solution of the given differential equation.

The given curve y = x? is symmetrical about Y-axis whose vertex is (0, 0).

\ Required area

= Area of region below the curve y = x? and area between, X-axis and lines x =1, x = 2

= (5ydx: (5x2dx

1l
'_\
—
N
w
=
N—
1l
w | o
1
Wl
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Ans - 20

7 .
:Esquare unit.

Or
Equation of parabola is y? = 4ax and equation of the latus rectum x = a. Latus rectum meets at points
L and L’ on parabola. Required area is OL’S LO. If Ais the area, then

y2 = 4ax

— X
A:Zdex:ZQ\Maxdx
= 2(5 2a"*x"?dx
. 12

=2’ 2a“2(‘9x dx

éXSI2 Ua 2, 4 a
=432 3 o Y2 éx¥2 )y

Gl 3 Bl
:%azsquareunit.

A=i+2j+3k b=2f +3j+4k
and 8'=2i +4j+5k, b’ =31 +4j+5k
\ B b =(+2i+3K)- (2 +4]+5K) =-1- 2j- 2k

rr bk
nd b b'=[2 3 4

3 45

=i(15- 16)- j(10- 12)+k(8- 9)
:2,i\+2,j-l2
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\ 7 by +(2] +( 1) =Viravi=V6

3- &) gb b)

\ shortest distance d = ‘b’ b"
(-i- 2j- 2k).(-1+2j- 12)\
- J6
DD +(2)" 2+(-2)¢- |
J6
|1 4+2| [-1] _ A
NN @ "
Or

Here, a=i+]j- k,b=3i- j:a'=4i- k,b'=2i +3k
\ g_r —I+j K- (4|-I2)=-3f+]+0l2

/u Lm\
The given lines intersect , if gal- az,bl,bZH =0

-3 1 0 3 -1 0
gl;.l_aL:’B.l’lmeU: 3 -1 0=-183 -1 0[=0
u

W ur um
Q%l a,, 1’b2 0
Thus, then given lines intersect.
o2 sin®x _
Ans - 21 Let, =0 - .
@ Sinx+cos'x )
sin*(p/2- x
b |:(\5l2 2 (p 7 ) dx
sin’(p/2- x)+cos*(p/2- x)
b =P cos'x (i)
Q Cos*x+sin*x
By ading eqns. (i) and (ii), we get
pi2sin® X +cos* X p/2 oz _ P
2= ———————dx=0 dx=(x). ==
Q Sin*x+cos'x Q (s

Ans.

I
Nk o]

Or
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Ans - 22

We note that X3 - x >0 on[-1, 0] and x* - x <0 on [0, 1] and also x* - x > 0 on [1, 2]. so we

can write.

(‘;1| x - x|dx:(‘)01(x3- x)dx+é- (xs- x)dx+6(x3- x)dx

(‘)Ol(xs- x)dx+($(x- xs)dx+6+(x3- x)dx

_éx* x2u0+(§x2 x“u1+t§x4 XZL:JZ
-6, 65", uTé, T
€4 21, €2 4u &4 24
= ad 10 ‘ﬁ__io (4 2) 16
S4 25 82 45 & 25
1111 1 1 3 3 11
S-S 42 4= 4222
4 2 2 4 4 2 2 4 4
Let y=(sinx)*+sint /S . (i)
and, u = (sin x)* . (1))
Fromeqgn. (1) y=u+sint /x ....(iii)
Taking log on both sides of egn. (ii)
log u = x log sin x
On differentiating w.r.t. X in both sides
1 du d d
—— =x—/{logsin x) +logsin x—( x
u dx dx( J ) J dx( )
du_ é. 1 d u
=u X ———(sinx)+logsinx(1
b dx Sx smxdx( ) +log ()H
d—u:(sin x)Xe " cosx +logsin XY
P dx &sin x i
du .y . .
b &z(smx) [ cotx +logsinx] )
On differentiating w.r.t X' in both sides of eqn. (iii),
el
X odxo (\/;) X
dy 1
—==(sinx)*[xcotx +logsin x| +——
g g S st ogsin+ =
dy . . 1
—= =(sinx)*[xcotx +logsin X |+ —————
P dx ( )[ : ] 2% 1- x

Or
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Given that, y* + x¥ + x* = a
Putting u = y*, v =x¥ and w = x*, we get

Th f % +d_V +d_W =0
erefore, -+ T ix
Now, u=y<s (1)
Taking logarithm on both sides, we have
logu=xlogy
Differentiating both sides w.r.t. x, we have
1, du d d
—" —=x—r{logy)+lo
u dx d(gy) gyd()
= x.—ﬂ +logy.1
dx
% = &(_ﬂ+|ogy0: X _ﬂ.{.mgy
So, ax gy ax . 8 ax H ........ (i)
Also, V=X
Taking logarithm on both sides we have
log v=y.log x
Differentiating both sides w.r.t 'x', we have
1dv d dy
——= logx)+logx—
v dx ydx( J ) J dx
=y.—+log xﬂ
dx
dv ey dyu
=vaztlogx—
So, dX SX g H
'Y 4 log x> dyd (i)
Again w = x*

Taking logarithm on both sides, we have
log w =x log x
Differentiating both sides w.r.t, we have

1 dw d d
o x&(log x) +log x&(x)

= x.1+ logx.1
X

d
ie., d—\;v=w(l+log X)

=x*(1+logx)
From (i), (ii), (iii), (iv), we have
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Ans - 23

ﬂ Xﬂ

or (x.yx‘1 +x”.log x)j—y

=-x*(1+logx)- yx**- y*logy
X

dy _ gy* logy +yx’ " +x*(L+log x)

Therefore, — =- Ans.

dx xy** +x” log x

The system of equations can be written in the form AX =B, where

6323u &u

Azg 1 1ux gyuandB SL“
¢ -3 28 &8 &

We see that, |Al=3(2-3)+2(4+4)+3(-6-4) =-1710
Hence, Ais non singular and so its inverse exits. Now,

A11 = -1 A12 = -8, A13 = -10,
A21 = -5, Azz = '6’ Azs =
Ay = 1 A, = 9, Ay = 1,
1e-1 -5 -1y
é u
Therefore, Al= 'ﬁ§'8 69
g10 1 79§
&L -5 s
é ug u
So x=A1B=" 1768 6 %Gy
g10 1 7gety
e—l7u élu
u u_é&\u
;/ =- 28 af- 20
%549 &4y
Hence, x=1l,y=2andz=3 Ans,
Or

On writing the system of equation in the form of AX = B.
€ -3 S0 e&o  dlu
- Uy _6Up_6€u
A—é% 2 -4@,X—§/:,B—§-5,
g€ 1 -2 e e3d
Hence, |[A|=2 (-4 +4)+3(-6+4)+5(3-2)=-11 0
So, Ais invetible. A* exist.
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N~

A21 = -1 Azz = -9
A, = 2 A, = 23
O -1 20
.8 a
adJA_gz -9 23
g1 -5 13§
1 , & -1 2a
Al=—"adj(A)=—% -9 23!
p |A| i(A) -1;2 u
& -5 13§
Now X=A'B

eu € -1 2updlu éu

u_ ue ~u_ u
%/g—-léz -9 2338 %47
&y €l

-5 13g&-38 &H

Hence,x=1,y=2and z = 3.

*hhkkkhkhkhkkikhkhkkhkhkhkkhhkkhhkkhkkikkikikiiikk
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