INTERMEDIATE EXAMINATION - 2018
(ANNUAL)

MATHEMATICS

Time-s% Hours

Full Marks: 100

Instruction for the candidates:

1)
2)
3)

4)
5)

6)

7)

Candidates are required to give their answers in their own words as far as practicable.
Figures in the right hand margin indicate full marks.

15Minutes of extra time has been allotted for the candidates to read the questions
carefully.

This question paper is divided into two section A and section B.

In section-A, there are 50 objective type questions which are compulsory, each carry 1
mark. Darken the circle with blue/black ball pen against the correct option on OMR
answer Sheet provided to you. Do not use whitener/Liquid/Blade/Nall etc. on OMR
Sheet; otherwise the result will be invalid.

In Section-B, there are 25 short answer type question (each carrying 2 marks),out of
which any 15 questions are to be answered. Apart this, there are 8 Long Answer Type
question (Each Carrying 5 Marks), Out of which any 4 questions to be answered.

Use of any electronic appliances is strictly prohibited.

Section-1 : (Objective Type)

For the following Question Nos. 1 to 50 there is only one correct answer against each
guestion. Mark the correct option on the answer sheet. [50 X 1=50]

l.let a

(@8

(c)-16

Sol:

=1 + ] + 2k How many binary operation can be defined on this set ?

(b)10
(d)20

Correct option is C

2.let{1,2,3} which of the following function f : A— Adoes not an inverse function ?



®{(11).(22).(3.9)
© {(2:3).(3.2).(21)

Sol:

Correct option is B

3.1f A={1,2,3}B={6,7,8}and f : A— Bis a function such that f (x) = x+5then what type of

a function is f ?
(a)into
(c)many-one onto
SOL:

Correct option is B

o) {(12).(2.1),(3)}
©) {(12).(2.9),(31)

(b)one-one onto

(d)Constant function

4. What type of a relation is ““ Less then” in the set of real numbers ?

(a)Only symmetric
(c)Only reflexive
SOL:

Correct option is B

5. cos™t (cos 8—”) =
5

8r
(@) 5

27
(© 3

SOL:

Correct option is D

6. cos™(2x—1) =

(@) 2cos™ x

(b) Only transitive

(d) equivalence relation

127
(b) e

(b) cos*/x



(c) 2cos/x
SOL:

Correct option is D

7. 2cot™3+cost7 =

s
(@) )

(c) =

SOL:
Correct option is B

8. tan"*(1) +cos™ (%1) +sin™ (—

)

3z
(b) v

@) %

T
(© 7

SOL:
Correct option is B

0.If AcRand A=|"

c

@ Aa Ab‘

Ac Ad

© Ac d

la b‘

SOL:

Correct option is A

T
@ %

(d) None of these

T
©)7

T
@ >

b‘ then AA =
d

(b)

Aa b
c d

(d) None of these



X+1 X+2 Xx+a
10. Ifa,band carenin A.P then|x+2 x+3 Xx+b|=
X+3 X+4 X+¢cC

a)3 (b) -3
()0 (d) 1
SOL:

Correct option is C

X 3 7
11. If 7 and 2 are two roots of the equation|2 X 2|=0 then the third root is:
7 6 X
@ -9 (b) 14
1
(c) > (d) None of these
SOL:
Correct option is A
x+1 o o’
12. If w2l e’ =1land| @ X+ &* 1 [=0thenx=
o’ 1 X+ @
(a)1 (b) @
(©) o (d)0

SOL:
Correct option is D

cosa —Sina

13. If[ .
sina cosa

}and A+ A'=l,thena =

(@) 7 (b) %



3z Vs
(© > (d) 5

SOL:
Correct option is B

14.1f A be a square matrix. Then A+ A'will be...........

(a)Symmetric matrix (b) Skew symmetric matrix
(c) Null matrix (d) Unit matrix
SOL:

Correct option is A

15. If A is a matrix of order A+ A'such that A+ A'then A+ A’ is equal to?

(@) 1, (b)A
(©)3A (d 1I,-A
SOL.:

Correct option is A

16.Let A be a non-singular matrix of the order 2x 2then|adjA|=...........

(a)2|A (b) |A
© |A° (d) A
SOL:

Correct option is C
17. i[Iog (secx+tanx)]=
dx

(@) S — (b) sec x
sec X+ tan x

(c) tan x (d)sec x+tan x

SOL:



Correct option is A

18. If x*y® = (x+ y)° then, dy
dx
X
(@) ) L
y X
X
© -2 ) -=
X y
SOL:

Correct option is B

19. di[tan‘l V1+x* —cot™ (—\/1+ X2 )} =

X
(@)~ (b)1
2X
0 d
(©) (d) N
SOL:

Correct option is C

20,4 _

d(3)

2 X 2x—1
(@[5] )2

2 X 2 X
(C)(Ej log, 2 (d) (5) log, 3
SOL:

Correct option is C

21. f(x) = J3sin X+ €0os X is maximum then value of X=...............

s pa
@ 5 (b) Pl



pa
(© 3

SOL:

Correct option is C

22. If y = log cos x*then 3

@1

(c)0
SOL.:

Correct option is C

at x= \/§ has the value

T
®)

@d)r

23.Equation of the tangent to the curve X* +y* =a’at (x, Y, )is

(@) xx, —yy, =0
(©) X — Y= a’
SOL:

Correct option is D

5 5
2451[mnx"a}:

dx| x»a x—a
(a) 5a*

(o)1
SOL:

Correct option is D

25. J\/l+ CoSs 2xdx =

(a)\/icosx+c

(b) X% +yy, =0

(d) xx,+yy, =a’

(b) 5x*
(d)0

(b) V2sinx+c



(c) —cosx—sinx+c

SOL:

Correct option is B

26.jx2-e”dx::
(a) e +c

(© e +c

SOL:

Correct option is B

xe*
27. dx =
I(x +1)?

SOL:

Correct option is C
dx
28j a?+xt
(a)ltan’lgdrc
a X
(c) Liant ¢
a a

SOL:

Correct option is C

m)qigng+c

1 s
b_X
()3e +C

1 .
d_X
()3e +C

—e
X+1

+C

(b)

—€

@ (x+1)

7 tC

(b) tan™* Xic
a

(d) Liantxsc
a



20 If T (=X) == (x) then j £ (0dx =

(a) Zjoa F (x)dx

(o1
SOL:

Correct option is B

30,1, P00+ [ p(x)x =

(@)1

©) —ZJ.: o(x)dx

SOL:

Correct option is D

31.Area between the x-axis and the curve y =sinxfromx=0tox = % :

(@2

(o1
SOL:

Correct option is C

32. Jo

(@0

(c)2
SOL:

Correct option is D

(b)0
(d)-1

B
(b) 2. P0)x

o

(b) -1

(d) None of these

(b)1

N |-

(d)



dy)* (d% ’
The differential equation 1+(d—j =( ] isof order=.......... and degree=
: X

33 dx’

(a) Order = 2,degree=3 (b) Order = ,degree=2
(c) Order = 2,degree=2 (d) None of these
SOL:

Correct option is A

solution of the differential equation ydx — xdy = xydx is

34
y: X .
T _=xy+cC X = kye
@2 2 7 (b) =
_ y
(c) X =kye (d) None of these
SOL:

Correct option is B

2
35 Integrating factor (I.F) of differential equation g_erX = y_2 is
X X X
log x X
(2) 9 (b)
1
(©) x (d) None of these

SOL:
Correct option is B

xdy — ydx

36.solution of ———=0is:
X2 +y
2 X 2 y
+tant= =k +tan*tL =k
(a) y (b) X
2 2
X tant Xk X tant Y=k
(c) 2 y (d) 2 X
SOL:

10



Correct option is B

If a=1i+ ]+ 2k ,then the corresponding unit vector 4 in the direction of &=

37.
i+j+k i+j+2k
(@) (b) —————
J6 J6
(c) '+ J6+ 2k (d) None of these
SOL:

Correct option is B

38.The direction cosines of the vector '~ +) +12K s
341 34w
(@ 13'13'1 ) 13'13'13
3 4 12 3 4 12
s I3 s @ 133 VB
SOL:

Correct option is B

39. xi —3j +5k,—xi +xj + 2k are perpendicular to each other then value of x =

@) -2,5 (b) 2,5
() —2,-5 (d) 2,-5
SOL:

Correct option is D

407x(rx j)+jx(jx|2)+l2(l2xi)

@ itk () 0
(©)1 (d) ~((+7+k)
SOL;

11



Correct option is C

41.The direction Cosines of y axis are:

@ (l,O,l) (b) (0,1,0)
© [i 0 ij (d)

\/E’ \/E None of these
SOL:

Correct option is B

42. The equation of the xy-plane is:

(@ x=0,y=0 (b) z=0
(c) x=0,y=0 (d) None of these
SOL:

Correct option is B

43. If two planes -2x—4y+3z=5and x+2y+4z =12 gre perpendicular to each other, then
A=

(a)-2 (b) 2
(©)3 (d) None of these
SOL:

Correct option is B

44. The distance between (4,3,7) and (1,-1,-5) is:

(a)13 (b) 15
(©)12 (d) 5
SOL:

Correct option is A

45.1f A’ and B’ are independent events then:

(@) P(A'B")=P(A).P(B) (b) P(A'B)=P(A)+P(B)



(c) P(A'B)=P(A").P(B") (d) P(A'B)=P(A)-P(B)
SOL:

Correct option is C

46.1f events A and B are mutually exclusive then:

(@) P(ANB)=P(A)-P(B) (b) P(ANB)=0
(©) P(AnB)=1 (d) P(AUB)=0
SOL:

Correct option is B

47.IfP(A):§,P(B) =%and P(AN B):%then P(%):
(2)2 @)%

2 3
@)E (d)E

SOL:

Correct option is C

48. If A and B are two events such that P(A) =0and P (%) =1
(@BcA (b) AcB

(c) B=¢ (dANB=¢p

SOL:

Correct option is B

49. | ox

x++/x

@)ng+bg@+J§%{: m)zmg@+diy4:




© |og(1+&)+c (d) |og(&)+c

SOL:

Correct option is B

12 3 n
50. solution of lim € +e +en+ """" +e is
@ 1-e (b) e-1
(c) e d)1

SOL:
Correct option is C

SECTION-B (Non-Objective Type Question)

Question NO.1 to 22 are short answer type. Answer any 15 question. Each question carries

2 marks.
1.Examine whether the function f : R — Ris one-one(injective) if f(x)=x*,xeR
Sol:

Given that function f : R - R f(x)=x}xeR

is denote as

Let X% € R

= F(x) = T(x)
=X =X
=X =X,

Thus the given function is one-one or injective.

14



2.Prove that tan| ~sin™ 2x2 +Zoost X
2 1+x° 2 1+ X
Sol:
Given that,
2tan'x =sin* 2x2
1+x
L 1-x
= COS -
1+x
—tan 2x2
1+X
Then,
2
L.H.S =tan lsin‘1 2+l a1 X2
2 1+x° 2 1+x

=tan F.Ztanl x+l.2tan’l x}
2 2

= tan [tan‘l X +tan~! x]

=tan| 2tan " x | = tan {tan1 : 2x - }
— X

= 13))((2 [ tan[ tan x] | = x

Hence, LHS = RHS proved.

3.Prove thatsin™ 3_ cos™ 12 _ sin
5 13

Sol:

Let,

.16
65

15



a=sint=

, 3
=sina=—
5

s.cosa =+1-sin‘«a

DCOSaz\/—i— E: E:ﬂ _________ (1)

25 25 25 5

and,
12 12
cost===rcos g =
p= 13 p= 13
144 25 5
NI cos? B P ——— 2
p= \/ 169 \169 13 2)

Now, we know that: sin(e — ) =sina cos 8 —cosa sin 3

Putting the value of (1) and(2), we get

sin@—p)_ 3,12 4,5 36 20 16
513513 65 65 65

= sin(a - ) :—

.a+pB=sin"t = 16

.43 412 116
= sin™' =—cos™ = =sin
5 1 65

4.Find the values of x and y when

2 3

andX y=Z
y X 2 1] 2
Sol:
Given that,
2 3

andX y Z
y X 2 1] 2
Now,
2
‘ =4=2x-3y=4
y X

16



And,

X y_z
2 1] 2
7
= X—-2y=—
y 2

Multiplying equation (2) by 2 and subtract from equation (1), we get

2x—3y—2x+4y:4—%:8_%

=>y=—=-3
y 2

Putting the value of y in (i), we get

2Xx-3y=4=2x=4+3y=4-9=-5

=2Xx=-5
= X=—
2
x=_75 y=-3
Thus, and
Xx+a b o
5.Provethat:] a x+b ¢ [=x*(X+a+b+c)
a b X+C
Sol:
Let,
Xx+a b c
LHS=| a X+b c
a b X+C

Applying C, > C, +C, +C,

17



Xx+a+b+c b c
X+a+b+c x+b c
X+a+b+c b X+C

1 b C
=(x+a+b+c)|1l x+b ¢
1 b x+c

Applying R, > R, —R, and R, = R, —R,we get

[1-1 b-x-b c-c
=(x+a+b+c)|1-1 x+b c—-x-c
1 b X+C

0 —x 0
=(Xx+a+b+c)|0 x+b —x
1 b x+c

x 0
—(x+a+b+c)| }=(x+a+b+c)(x2—0)
X —X

=x*(x+a+b+c)

cosx —sinx O
6.1f 2| sinx cosx 0/, then prove that:
0 0 1

f(x+y)=1(x), f(y)
Sol:

Given that,



cosx -—sinx 0
f(x)=|sinx cosx O
0 0 1
cosy -siny O
= f(y)=|siny cosy O
0 0 1
[cosxcosy—sinxsiny —cosxsiny 0O
=|sinxcosy+cosxsiny —sinxsiny 0
0 0 1

‘cos(x+y) —sin(x+y) 0
=| sin(x+y) cos(x+y) O

i 0 0 1

= f(x+y)=RHS
1 0 2|«x

7.Find the value of x, such that:|0 2 1]/ 4|(x-5-1)=0
2 0 3|1

Sol:

Given that,

10 2] [x
0 2 1| |4] [x-5-1],,=0
2 0 3

x3 3x1

Arranged the given matrices as law of multiplication of matrix. We get

19



X

10
[Xx-5-1],,|0 2 =0
2 0

2
1
3Lsllls

x1

:>[X><1—5><0—1><2 xx0-5x2-1x0

X
=[x-2-10 2x-8]|4|=0
1

= [X(X— 2)—10(4) +(2x-8) ><1]1Xl = [0]lxl
=[x’ —48}[X] =[0],,

= x*-48=0

= x* =48

= x> =16x3

x=4+3
. dy.

8.Find d—IfX= y log(xy)
X

Sol:

Given that,
y = ylog(xy)

Differentiate w.r.to x in both side,

X
X><2—5><1—1><3] 4
1

20



dx _ d dy

ol Oly[Iog(><y)]+log(><y) ™

1=y d[log(xy)] y d(xy)
d(xy) dx

+ log(xy) d_y
dx

=1= yxi(xd—y+ y><lj+|og(xy)d—y
Xy dx dx

1= WL Y XY e om
dx x yadx

:>1:Xﬂ(1+ij
X dx y

ju:d_y[u]
X dx{ vy

Ly y(x-y)
dx  x(x+vy)

9.ify = tan‘l( cosX jthen fing &Y
1+sinXx dx

Sol:

Given that,

21



y = tan™! COoS X
1+sinx

ol

y=tan™

1+ cos(”— xj
i 2

y=tan™

y=tan™

y=tan™| tan (z—fﬂ
i 4 2

7T X

=472
[ tan~*(tan x) = x]

.ﬂ_i{z_z}:—_l

Tdx dx| 4 2] 2
10.Ify:\/x+\/x+\/x+ ............ to oo then find
Sol:

Given that,

Let,
\/x+\/x+ .......... =y
Then,

dy

dx

22



11.Integrate jsec” 6.tan 6do

sol:

We know that
.[ tan™ xsec" x

Here m=1i.e power or degree of sec xis odd positive integer
Then letsec x = dz =sec x tan xdx

Now,

jsec” Atan 0do
= j sec"* @secHtan Od O

n-1+1

:Iz”’ldz =

+C
n+1+1

n

=—+C
n

sec" @
n

+C

sec" @
n

J'secn ftan 0dé = +C

12.prove that J.02”|cos x| dx = 4
Given that,

LHS= .[02”|cos X[olx

23



3z

Here|cos x| line between 0 < x s%,%g x7 and3—7[ <x<2r

ie0Z% 3% 5,
2" 2

2z z 3z o
jo |cos x|dx = IOZ |cos X|dx + [, [cos x|dx + [, [cos X|dx
2 2

V4 V4 3z
- - - 2r
joz cos xdx = joz |cos x|dx — j 2 cos xdx + j 3 [COS X| dX
2 2

. 3 ,
=[sin]z —[sin]2 +[sin]sz
2 2

I:.i[.:||:.37[.7[:||:. .37[}
=|sin—-sIn0 |—| SIn——=SIn— |+| SIn 27 —SIn —
2 2 2 2
=[1-0]-[-1-0]+[1+1]

=1+1+2=4

13.Evaluate.". lim Z n+r

xone5n? 4 r?

Sol:

.r r 1
Now, putting —=x = — = x*and = = dx
n n n

Also taking limits between 0 to 1, we get

24



10 2X

i 114X 1 dx
'm= J.l+x

2+ 2 X
01+x 2901+ X

= lim=[tan™ x] += [Iog(1+x)}
:Iim:[tan’l(l)—tan’l(O)J+E[logZ—log1]

= lim= {tan‘l(tan %)—0}%“09 2-0]

:Iim:£+%logz

n+r r 1
.lim _—+—Io 2
sz;n +r> 4 2 J

14.s0lve: (x* -y )j_y = 2Xy

Given that,

d
(x2 —yz)d—;/:2xy

:d_y: 2xy
dx  x*—y?
B dy dv
Putting Y =Y*= 4, =V X o«
dy

Putting the value of y and 'y, in(i)we get



dv 2X.VX 2v.x2

R T X v (1-v?)x?
A
1o
dv v 2v—v+Vve vV v(L+VE)
dx 1-v2 1V 1V 1-V2
X@:v(ljtvz) 1-v? dv:%
dx  1-v° v(l+V?) X
dx _14vi-2v? 1+Vv? 2v2dv

- dv= \V —
X v@d+VvY) v(L+Vv?) v(L+V?)
dx _dv  2vdv

X v 1tV

dx dv 2V
i it e
= log x =log y —log(1+Vv?) + log k

dv

= log vk —log(1+Vv?)

ky
M kx
= X= 2X 2 2 yz
X+y? xXi+y
2

15.Evaluate xcosxg—y+ y(xsinx+cosx) =1
X

Given that,

X CO0S X%-i— y(xsinx+cosx) =1
X

dy+ y(xsinx+cosx) 1
dx X COS X X COS X
dy( xsinx  cosx 1
== + y=
dx\ Xcosx Xxcosx X COS X

dy( 1) 1
= —=|tanx+= |y =
dx X X COS X

=

Yy _
It is linear differential equation in the from &Jr Py=Q

26



1 Sec X
P:tanx+;andQ:—

where X

1 dx
ej(tanx-v—;)dx B eJ.tanxdx-v-J‘Y __logsecx+logx

S (LF)= e

log(xsecx)

=e = XSec X
Now, multiplying (1) by I.F and integrating, we get

Sec X
X

ny.F:IQxl.F+C:>yxsec:J‘

16. Prove by vector method, that the angle inscribed in a semi-circle is right angle.

Sol:

X XSecxX=tan Xx+c

Let O be the centre of semicircle with BOA as its diameter.let P be any point. The #BPAis and

angle in a semicircle. Take O as the origin. Let the position vectors of A and P are aandr

respectively. Then the position vector of B is —a

Now,

AP = (Position vector of P) — (Position vector of A)
— AP =OP-0A=(F-4)

BP = (Position vector of P) — (Position vector of B)
= BP=(OP-0B) =[r-(-a)]=(r-a)

. AP.BP = (f — &)(F +4)
APBP=FF+Fa-ar-aa

AP.BP =|f|" -|a|’[- &F = 4]

APBP=0  [[f|=[a]

“BP L AP = ABPA:%

=i

Thus the angle inscribed in a semicircle is a right angle.

17.1f4,b, € are three vectors and d-+b +¢ =0 prove that axb =bx¢ =¢xa

sol:

Given that,

o
I
|
Q|
|
ol

d+b+Cc=0=>

27



Multiplying both sides by cross product a we get

b=d-C=adxb=ax(-d-C)

— dxb=-dxd+4d(-C)=>axb=-dxd—-axc
— dxb=axd+Cxa=>axb=0+Cxa
—axh=Cxd———————————— (i)
[-axa=0,—axC=Cxa]

¢ =bx(-a-b)
:>6><C:—6x§+6><(—6):>6x6:éx6—6x6
—SbxC=dxb-0=>bxC=dxh———————— (i)
[-—bxd=axb,bxb=0]

18.Find the value of P, if:
(27 +67 +27K)x( +3] + pk ) =0
sol:

Given that,

(27 +67 +27K)x( +3] + pk ) =0

letda=2i +6]+27k b=i+3]+pk
a=2i+6]+ and 1 +3j+p

then,

28



K
27
p
— dxb=(6p-81)i —(2p-27)j +(6-6)k =0
6p-81=0,—(2p-27)=0
6p-81=0=6p=81

81

"6

_z

2
and,

—2p+27=0
= 2p=27

i
axb =12
1

W O —y

P=

Thusaxb =0when p:2—27.

19. Prove by direction numbers, that the point (1,—-1,3)(2,—4,5)and (5,—13,11) are in a straight
line.

Sol:

Let the three given points are A(1,—1,3), B(2,-4,5) ynq C(5,-13,11) The direction ratios of the
line AB joining the points A and B:

2-1,-4—(-1),5-3=2-1,-4+1,5-3=1,-3,2———(i)
Similarly, the direction rations of the line BC joining the points B and C
5-2,-13—(-4),11-5=3,-9,6 —— — —— (ii)

It is clear from (1) and (2) that direction ratios of AB and BC are proportional i.e AB is parallel
to BC. But the point B is common to both AB and BC. Therefore A,B and C are collinear points.

20. Find the distance of the point (4, -5, 6) from the plane F(4T —47+ 7IZ) =6
Sol:
Hered =41 5] +6k, N =4I -4+ 7K ;044 — 6

29



We know that the point a plane N and distance d. ., the plane in the form of F.N=d \here

is normal to the plane. Then the perpendicular distance
&N ~d| ‘(4?—5]+6|Z).(4T—4j+712)+6‘
IN| 47 ~47 +7K]
_ [16+20+42+6] |84
Eare? B

_84
9

221
9

units.

211f A and B are independent events then prove that:
P(AUB)=1-P(A)P.(B"

Sol:

Since A and B are two independent events, therefore

P(AUB)=P(A)+P(B)-P(ANB)

= P(AUB)=P(A)+P(B)-P(A).P(B)
P(AUB)=P(A)+P(B)[1-P(A)]
P(AUB)=P(A)+P(B).P(A)
P(AUB)=1-P(A)+P(B)P(A)
P(AUB)=1-P(A)[L-P(B)]
P(AUB)=1-P(A)P(B)).

22.0dds are 8:5 against a man, who is 55 years old, living till he is 75 and 4:3 against his wife
who is now 48, living till she is 68. Find the probability that the Couple will be alive 20 years
hence.

Sol:

Let A = the event of husband will be alive 20 years and B = the event of wife will be alive 20
years. Clearly A and B are independent events,

P(A) b

P(A)=a P(A)=b : A=—"1-=
Let and then odds against of P(A) a

N
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) ] 8
By question P:@=8:5=b=ra

Again, since P(A)+P(A)=liperefore@+tb=1=b=1-a

Putting this value of b in (i), we get

b:§a:>1—a:§a
5 5

:>§a+a:1
5
8a+5a 1
5
=13a=5
5
a=—
13
5 3
= P(A) =22 similarly P(B) =~

Then, the probability of the couple will be alive 20 years

5 3 15
=P(ANB)=P(AP(B) = -x =T

Long Answer Type Question

Question No. 23 to 33 are long Answer Type Question. Each question carries 5 marks. Each
question has an alternative as “’or’’. You have to the answer each question or its
alternative.

23.Find the maximum and minimum values x° —2x* + X +6
Sol:
Let,

y=x"-2x"+x-6

S 3 axi1-0
dx

2
d—2/:6x—4
dx

31



Now, for maximum and minimum value of y, g_y =0
X

3x?—4x+1=0
=3x*-3x-x+1=0

= 3X(x-1)-1x-1)=0
= (Bx-1)(x-1)=0

x:l,l

3

°y
Again—s-atx=1
2 2

d—¥=6x—4:6x1—4=2>0and d—2’atx=1
dx dx 3
d?y

X

. . . 1 .
It is clear that maximum and minimum value of y at x = 3 and x =1respectively

. putting x :%in y =x>—2x" +x+6 ,we get

1-6+9+162

27
_172-6_166 _ ..
21 27

Againatx=1y=1"-21"+1+6=1-2+1+6=8-2=6
. - . 166 :
Thus maximum and minimum value of y is = ETl 6.15and 6 respectively.

OR,
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then prove that dy -y
dx

m+n

If X"y"=(x+Yy)

X
Sol:
Given that,
x"y" = (x+y)™"

Taking logarithm on the both sides, we get

m+n

Iog(x”‘.y”)=|09(X+ y)
= mlogx+nlogy=(m+n)log(x+y)

Differentiating both sides, with respect to x, we get

mgLM{Hd_y}
n ydx (x+vy) dx
m ndy m+n+m+nd_y

=>—4+——=
n ydx Xx+y Xx+ydx

dx x+y X

: —_—
y X+y

n(x+y)-y(m+n) [dy _ x(m+n)-m(x+y)
y(X+Y) dx X(X+Y)

_ [ mx+ny—my-ny dy _ mx+nx—mx-—my

y(X+Yy) dx X(X+Y)

nx—my |dy _ nx—my

y(x+y) )dx x(x+vy)

Ldy _ mx-my  y(x+y)

dx x(x+y) nx-—my

Wy
dx X

n m+n]ﬂ_m+n m

=

Hence, LHS = RHS proved.

24.Prove that: J.OE log(tan & +cot#)d @ =  log 2

Sol:
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LHS = I =j2|og(ﬂ+cf)—wjde
0 cos@d sing

F sin” 6 + cos’ ng

sm@cosﬁ
=— %Io sing@cos 8)do
j schos@ jo o )
{ 2Iogsm0d49+jzIogcos@de}————(A)
I = [Il_IZ] _______ (B)
Now,
|, = joflog sin@df————————— @)

=1, :J.(flogsin[g—ejdez 1, =.[05Iogcos¢9d0 —————

Adding (1) and (2), we get

dé

21, = jf log(sin&cosf)d6 = IOE|Og (MJ

sin 26

2|1:jflog do-— Iogjzlogsm29d9 jzlogZde

21, :jflogsin 20d6 - log zjfde
21, =1, —log 2[6]; = 1~ log2
21, = |3—%|og2 ——————— (3)
forl,let260=z—=2d6

:dz:>d6':d—2Z also when =0 Thenz=0

and when 6 = % Thenz=r
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L . o dz

sl = Iogjo2 logsin ede—jo logsin z?
1.2 . 122 .

= |3:§joz logsin zdz:EIO Zlogsin zdz
2 2 . z i

=, =;J'02 logsin zdz :LZ logsinddéa

j:af(x)dx=2j: f (x)dx if f(2a—x)= f(x)

and jo f (x)dx = jo f (y)dy
.. from (3), we get

v
2I:I1—EI092
T
=l =-=log2
1 > g
Similarly,
VA
l,=——1log?2
2 > g
Lastly from (A), we get

T T T T
I, =| —=log2—=1log2 |==log2+—=log2
1 { > g > 9} > g > g

2277[|092:7Z'|092:RHS

Find the area of the Smaller portion of the circle x>+ y® =4 cut of by the line x+y=2.

Sol:

Let x*+y* =4 represent a circle whose centre (0,0) and radius 2 units. AB : x+y = 2 be the line

which passes through circle at the points(2,0)and(0,2)
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>

B(0 2)

AQ 0)

4

.. Area of region ACB = Area of quadrant OAB - Area of AOAB

Now X’ +y? =4=y* =4—-x* = y=/4-X°

.. Area of quadrant OAB
OAB = ['\/4-x*dx
X 4 x|
= [—\/4— X2 +—sin‘1—}
0

2 2 a
[ J\/a2 —x?dx = %x/az -x? +a—225in‘1ﬂ

=0+ 25in’12—0 =2sintZ
2 2
=2sin™! [sin Zj = 2x 2 = zsqunits
2 2
Area of AOAB= Area of the region bounded by AB.

SLABix+y=2=y=2-xand x=0,y=0

.. Area of ~AOAB

X
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J-z(z—x)dX:{Zx_X_z} =[4_ﬂ}_0=2
0 2, >

Area of region ACB = Area of quadrant OAB — Area of AOAB
.. Area of region ACB = (7 —2) sg. units.
25.Prove by Vector method, that in any AABC

a b ¢
sinA sinB sinC

Sol:

let ABC be a triangle, whose sides are BC=4,CA=b and AB =¢.

Thend+b+¢=BC+CA+AB=0

From (1) and (2), we get dxb =bxC=Cxa
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:‘éxﬁ‘:|bxc|:|c><a|

= absin(z —C) =bcsin(z — A) = casin(z — B)

= absinC =hcsin A= casin B[ sin(x — &) =sin 0]
N absinC _bcsinA casinB

abc abc abc
sinC sinA sinB
s = =
c a b
c a b
sinC sinA sinB
a b c

sinA:sin B :sinC
OR,

Show that the line joining the point (4,7,8),(2,3,4) is parallel to the line joining the points
(2,4,10),(-2,-4,2)

Sol:

(t—4)

B —>
/ﬁ[—B) ¢

Let the given point are A(4,7,8),B(2,3,4) and C(2,4,10), D(-2,-4,2) .Then direction ratios of
the line AB:

2-4,3-7,4-8=-2-4,-4=a =-2b =-4, =4

And the direction ratios of the line CD:



—2-2,-4-4,2-10=-4,-8,-8
=a, =-4,b,=-8,c,=-8

Now, two lines AB and CD are parallel if its direction ratios are in the from &
a2

-2 -4 -4 1 1 1

—_——_—e— 0 —=—=—

-4 -8 -8 2 2 2

Thus AB||CD

Fle





