Inter (Part II) 2021 ‘
Mathematics (Group-l)® PAPER: Il
|Time: 2.30 Hours | (SUBJECTIVE TYPE) | Marks: 80

'SECTION-|

2. Write short answers to any EIGHT (8) questions: (16)

(i) Find the domain and range of the function g defined
by g(x)=1/x2-4 |
Domain g = (-, -2) U (2; ). .

(- X2-420

= X254

g > o ' = X<-2 or x22)

Range g=(0, «) .

. —4=0 if x=%2)

(i) The real valued functions f and g are given. Find fog
| (x) if ' g s

’ f(x) 3x4-12x2'and g(x)=’2- , X#0

| \x
m fog(x) f (9(x))

E
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i
) ( ) . (Using the rule of )

2)-2(3)
§ Y
X

i
D ow
x ay

48— 8x

o x
O) .

— X :
xd: Ti3h X#0

- COS 0
5 .

AnsS 1-cosf_1-cosb 1%c050
Q 0 "1+ cos 0

(iii)  Evaluate lim :
, . 00
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= 0(1 + cos 0)
___sin’0 .
~0(1 + cos 0)

" sine)( 1 )
=sin01 757 )T+ cos 0

. 1-cos @ sinf ___1_.___)
lim = lim sin lim lim (1 S eoeh

00 0 -0 00 0 0-0
1
=0(1) (1 n 1)
=0
3 _a,2 "
(iv) Evaluate lim X 3x3 Sk
x—»1 X —-X

EID if we put x =.1, the above expression will be % , SO firstly

we factorize numerator and denommator
x}-3x2+3x-1=(x)3-3x(x-1) - (1)3
=(x-1)3
= (x - 1)(x - 1)2
=(x-1)(x%-2x + 1)
and X3 —x=x(x2-1)
‘ . =x(x + 1)(x - 1)
: - 3x2+3x-1 (X = (2 - 2x + 1)
So, ,':'21 Box A X+ Dx= 1)
= fim 22Xt 1
x»>1 X(x+1)
lim (x% - 2x + 1)
= Xx=>1

)I{l_)rq X(x + 1)
_(12-2(1) + 1

1(1 +1)
=1--2+1 0

12) ~2
=0
(v) Find—llfxz dxy — 5y = 0.

BB 2 _4xy-5y=0
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d d
-&(xz—4xy-—5y =2 (0)

d d d

ax (%) — g dxy) -5 (5y) =0
d d d

ax () =45 () =55 () =0

_aly 9 dy _

2X 4[x._dx+y.1]—5dx—.0

oy dy Y gy _
gy - 2 o T

" ax+5)=2 (x- 2y)

ay _2(x-2y)
.dx~ 4x+5

(vi)  Differentiate w.r.t. x’ cot™! (‘:")
D et y= cot-1 @
dy _d X |
., . e "dx[°°t“1 (a)] '

g

1+
1 1N d
- xz(g)&(x)
1+735
a
1 1
--Zre@ o
22
al _1_)
-—32+x2 a
g

(vil)  Find f(x) if f(x) =\[/n (e + e~2%),
Let u=e¥+e X
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Then  f(x) becomes
f(x) =+/Inu=(n u)”2
A F=gL

_Eﬁ' g; . (By chain rule)

d
12
(In u)"é x g | |
. d .
=[§ (g )y @+ &)

- nure 2. @z 20 e (2)

11 - o T
=g o) @

- \i m(e:.’x 3! e—ZX) (e2x e e—2x) A

(viii) Find y2 if x3 —yi=ad . |

. B Given: x3-y¥=2a® - o | ()
' Differentiating (i) w.r.t ‘X', we get '

_ KUy
5 00 G 0 =g @)

Differentiating again of above expression:
dy_d (xz)
dX2 dx y
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Graracs T I B e i o e s

d d
V2 3 06) =X g ()

(y2)2
¥ i ) - dv
yA(2x) = x*(2y) gy
= ‘ 7 _I
= -ql)
_2xy Ly"x(dx__
23 :
)]
el L7 I Qz_ﬁ)
= v ©o\dx T y2
2 (x2
=@3) 2Xy |y —X \y_z.)
2 | v 2
X
ooy -2 (5]
. B > y4
) _2x(y =)
Ny ET
_2x (=N 343 .
5
y
_ 22X (€ - y°)
- yo -
=—2);—£,(Q " [.- By the given expression]
o '
= y5
- N —1
(ix)  Prove that —— dx (cos ec'x)= x| Y
"@ Let y= cosec™! x k 0]

Then, ‘
X = CoSecy Oor X= cosecyfor y 6[ ] {0y (i)

@ g) {0} is also written as[ 5 0[] o, _;_._jl
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Différentlatmg both sides of (ii) w.r.t. 'x’, we get

d
% (cosec y) = (cosec y) dx

= (-cosec y cot y) ax

dy _ 1 '
'dx'"cosecycoty _Ifor ye( ) ©}

‘When'y e ( 2) cosec y and cot y are positive.

As cosecy =, SO X is positive in this case

and coty= '\]cosec?y—1-\(x -1, forallx>1"

d -1
| Thus ax (co's.e.c:‘1 X) = m . .for x>1

‘

I

(x) Dif_ferentiate

X'
N
+
-

x2+13;(2)&—.1)—(2x—.1)gd£(x2f1)”2 -
| (\fx2+ - ‘ :
\/x2+ (2) (2x—1)—(3uc2+1)‘r 1-—-(x2+1)

x2+1

2\/,@ +1-(2x - 1) (x2 + 1)‘"2 (2x)

x2+1

2.,’ 24+1_
T X (2x - 1)
"W+ S

,— ®)
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2
2\[x2+1\/x2+1-x(2x-1)ﬁ

2+ 1
V24162 + 1)
2(\Ix2+ 1)2 — x(2x - 1)

(xz & 1)1!2 (XZ + 1)
_ 20+ 1) - x(2x - 1)

(x2+1)112+1
2 4+2-2x%+x
IR
—_X+2
(2 + 1)

(xi) Find the interval in whlch function is increasing or
decreasing: .

f(x) =cos x xe(_?n,g')
Ansg ks f(x)=-cosx XE(‘-':ZE,%)

f'(x) = —sin x

f'(x) = —(sin x) is positive for% <x <0 as sin x is negative
for-z— < x <0, so fis increasing on the interval ( 2 0).
Similarly, f'(x) = -sin x is negative for 0 < x < -2- as sin x is

positive for 0 < x < e , 5o f is decreasing on the interval (O, g*) ;
(xii) Findy,ify=sin3x
- XD Given y=sin3x

_ay

Y, = —aq-(sin 3x) .

&

d
= cos 3x o (3x)

= cos 3x (3)
= 3 cos 3x

_dy

yz dxz dx (Y{)
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(3 coS 3x) 3 (cos 3x)

= 3(-sin 3x) & (3x)

= _3 sin 3x (3)
= -9 sin 3x

i O P
=g (-9 sin 3x) = -9 (sin 3x) -

= -0 (cos 3x) aq; (3x)

= -9 (cos 3x)«(3)
= 27 cos 3x
ddy _d
Ya = gxt = ax V)

= -c% (27 cos 3x) =-27 agi (cos 3x)

= 27 (-sin 3Xx) % (3x)

= 27 sin 3x (3)
= 81 sin 3x
3.  Write short answers to any EIGHT (8) questions: (16)
(1) Use differentials to approximate the value of ‘\-ﬁ'
XD (et f(x) = x4
Then  f(x + 8x) = (x + dx)¥*
= (x +ax)' (- &x=dx)

As the nearest perfect fourth root to 17 is 16, ie, (2)* so
we take x = 16 and dx = 1.
Then f(16) = (16)V*

(24)1!4=2
Now f(x) = () -3i4
So,  f(16)= ( ((16)14)3
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-()G)
| =@
Usi.ng f(x + 8x) = f(x) + dy, we get

f(x + 6x) = f(x) + f'(x) dx
f(16 + 1) = f(16) + f'(16) (1)

2(1)-24-03125

= 23125
Thus, 4«F 2.03125

(i)  Solve | e e
. dx
O e

Rationalizing the denominator, we have
j' ~dx _ J’ AfX + 1 +4/x
VR TR ) &
= [AX= “ﬁdx=j[(x+1)”2+x"21 dx

x+1—x
= [ (x +1)"2 dx + [ x172 dx

32 4312
(X+31) +x3 +c=*(x+1)3’2+§x3’2+c

(iii)  Eyaluate IJtE

2
mPut \/)_< =
1
Thend(/x)=dz = 2\f)—(dx-dz
T
or \,;dx—2dz

Thusf%%&dxafcot\[;.:}-;dx=fcotz.(2 dz)

=2Ic0t zdz = 2J'cs?—:zz-dz=2f(sin z)"' cos z dx

=2In|sinzj+c, (z>0 as x>0)
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R ——— -

=2In |smxﬁ<]+c

; SeC” X
(IV) SO'VeIm
AnSY _ [sec?x ,
| & I tanx - ()

Put  u=+ftan x = (tan x)'"2

1. 1 d
dx =7 (tan x) /=" ax (tanx)

=2 (tan )1,2 sec? x dx
1sec?x X - | ,
dx = 2 m - (ii).
From (i),
J- ‘sec? x I sec2
+Jtan x 2
1sec?x
s I tan x
By puttlng dx from (ii), we get

_l=2Idx
=2u+c

-ZJMnx+6

(v) Solve _[ e?* [-sin x + 2 cos x] dx.
Ans R 1= ez"[—smx+2cosx] dx
= [ €2 (2 cos x - sin x) dx

= 'ez" [2 cos x + (-sin x)] dx

Again let f(x) COS X
Then  f(x) =-sin x

Thus, 1= [ e [2 f(x) + F(x)] dx (iii)
Since ad; (e f(x)) = e2* . 2f(x) + 2 . f'(x)
= @2 [2((x) + f'(x)]

So, by putting in (iii), we have
I= I e?* f(x) dx
=e{(x)+c
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=e®cos x + ¢,
_ n/4
(vi) Evaluate l[ sec X (sec x + tan x) dx .

n4 n/4
Ancg .[ sec X (sec x + tan x) dx = g (sec® x + sec x tan x) dx
0

n4 n/4
= | 'sec?x dx + | sec x tan x dx
0 0

= [tan Xl;“ + [sec x]:;M = (tan -2' ~tan 0) + (sec ';S - S@C 0)

=(1-0)+ (2-1) =42
: . . 1dy 1 2
(vii)  Solve the differential equation 5 = =5 (1 +y?).

D Given %%:%(1 + y?)
Separating variables, we get
2 1
1+y2
Integrating both sides, we get
2 | 1'2dy=dex

dy = x dx

1+y
2tan“y=-§'.+c,
_ 2 ©
ey =222
2 c
tan1 y=%+c [—21=C:l

- (viii) Evaluate [ x /nx dx.
JAns IS, I_=lenxdx
) ¥ =[(nx).dx
XA x2 (1
=jlnx—f'§'(;) dx -

1 1
S X Inx—'z-jxdx

2
1., 1%,
=X lnx—22+c
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=-1§x2[1n x—%]+ -
The points A(-5, -2), B(5, —4) are ends of a diameter
of a circle. Find centre and radius of it.

LS As the given points A(-5, —2) and B(5, —4) are ends of a
diameter, so the centre C of the circle is their mid-points. Thus,
Cis:

- (ix)

-5+5 -2+(-4
( I 2 ))=(0=—3)
And the radius of the circle is

Radius = (CA)
N5 -0+ (2 ()
=A(-5)% + (-2 + 3)?

=~[25+1
= \[—5 :
(x) Transform the equatlon 5x - 12y + 39 =0 into normal
form.

EXD 55 _ 12y = _39. Divide both sides by + /52 + 123 = £ 13.
Since R.H.S is to be positive, we have to take negative sign.

Hence 13 1123’ =31is the normal form of the equation.

(xi) Find k so ‘that the lmes joining A(7, 3), B(k, —6) and
C(-4, 5), D(—-G 4) are parallel.

Ansg Slope of the line through A and B is:

_6-3_ _9
T k-7 k-7
Slope of the line through C and D is:
- _4-5 4-5 1 - 1

T B(-4) T 6+4 -2 T 2
As the both lines are parallel, so their slopes are also equal
| 9 1
k-7 2
-9(2)=k-7 (1)
= k-7=-18
k=-18+7
k=-11
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- — T —— R el g

()_(il) Find the lines represented by 2x? + 3xy —
EYE> The above equation can be written as;

B

Solving (i) for ¥ , we get

_31vg+4o 3 ++/49

x“ 10 =
y_3+7 '
« % 10 -
y_3+ . ¥ _3-7
X 1 ' x 10
210 o
1 ' 710
Yy , ¥Y_ 2
X ' X 5
y=1(x) . oo LBy =0k
=>Xx-y=0 (i) ;o 2X+5y=0

So, (ii) and (iii) are the required lines.

5y? = 0

(i)

(iif)

4. Write short answers to any NINE (9) questions: (18)

(i) Graph the inequality 5x — 4y < 20.
3 Ansg 5x — 4y < 20
~ (i) can be written as ’
 Bx-4y<20
and 5x -4y =20

()

(i)
(i)

. (iii) is the corresponding equation of (i) and it is graphed
by joining the points (4, 0) and (0, -5) because the pomts (4, 0),

(2 = ) (0, -5), etc. are on the line (iii).

Putting x = 0, y = 0 in the expression 5x — 4y, we get
5(0) — 4(0) = 0 < 20 which shows that its graph is on the origin
side of the line (iii), that is, the graph is the open half plane
above the boundary line (iii). Thus the graph of the solution set

~ of the linear inequality (i) is the closed half plane.

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

(i)  Find the equation of the circle with ends of diameter
at (-3, 2) and (5, -6). |

The centre of a circle is also the mid- -point of the end
points of diameter, so centre O is at,

(32+5 , 2+2(—6)) @’_-25_)_(1'_2)

Radius =+/(5 - 1)2 + {6 - (-2))?
=V(4)? + (-6 +2)2 =\[(4) + (-4)2
=416 + 16 =1/32 = 44/2
. Thus an equation of the required circle is
(x —1)2 + (y + 2)% = (4[2)2
—2x+ 1+y2+4y+4=32
x2+y —-2x+4y-27=0
(iii)  Find the centre of the circle 4x? + 4y2 — 8x + 12y — 25 = 0.
Ansg 4%% + 4y2 _8x + 12y - 25 =0 (i)
Dividing both sides of (i) by 4, we have

x2+y2—-2x+3y—24§=

or Xe4+y2+2(-1)x+2 @) y - 25 | (ii) ,
Comparing (ii) with X2 + y2 + 2gx + 2fy +c=0gives
g=-1 =5 and AR - «

Thus the centre of the circle (i) is at (_(_1) ’ __23_) _ (1 : _é_)

ws AJ B (D) e

]
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/“_*25 \/4+9+25
2 %19 \/‘
2 x2

(iv)} | Find the Iength of the tangent from the point (-5, 10)
to the circle 5x2 + 5y2 + 14x — 12y - 10 = 0.

EE Equation of the given circle in standard form is

14 12 . ;
x2+y2+-5-x+—5-y 2=0 (i)

~ Square of the length of the.tangent from P(-5, 10) to the
circle (i) is obtained by substituting -5 for x and 10 for y in the
left hand member of (i).
. Required length =+/(-5)? + (10)2 — 14 + 24 — 2 =4[133
(V) Find the coordinates of the pomts of intersection of the
line x + 2y = 6 with the circle x? + y? - 2x— 2y — 39 = 0.

Eﬁg Given X2 + y2-2x -2y -39=0 . ()
X+ 2y 6 . - (i)
6 6-x o

From (i) 2y 6-X = y= - (iii)

Putting the value of yin (i), we have

, . (Gl (6 - x
2 =
X +( > ) - 2 )—39—0
o > e
or x2+36 1§X+x.—-2x—'(6—x)—39=0'
=  4x2+36-12x+x2—8x—24 +4x= 156 = Q
= B5x%—-16x-144=0 | ~(iv)

Solving (iv), we have
=16 +4/256 + 2880 16 +4/3136 16 + 56

10 - 10 "~ 10
_16+56_72 36 16 — 56 _ 40 _
= X=7q0 “10"5 S T R (T
4
If x = -4, theny = é) 20 <
.36 =6

- x=2 theny=—>=-2_.8 1_3
X=g . .eny=—p =" =5 x3=-%
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) 36 -3).
Thus the points-of intersection are (-4, 5), » & )

(vi)  Find the vertex of the parabola x* = 4(Y - 1)- . ¢
L-lj‘ leen X2 = 4(y - 1) |
_ (x-02=4(y-1) - () .
By comparing (i) with - _ | :
| (x—h)? = 4a(y - k) ' (i)
We get da=4 , ;
25— ' a=1"
So, the vertex of the parabola x? = 4(y - 1) is 1.
" y: x*
(vii)  Find'the foci of the hyperbola 16-9 -1
B | |
Ansz o S (i)

. ~ . 2 ; . ‘
As the positive term of (i) is % , 80 the transverse axis of
(|) is along the y-axis.

The centre of the' hypérbola (i) is (0, O)

From (i), a2=16 = a= 4andb?=9 = p=3
We know that c? = a2 + b2, thatis,

. c2=16+9=25 ' :> c=5

c_5 N ,
Eccentr:cnye S Al : |

As the tra'nsverse axis of (i) is along the y- aX|s SO focn of

-(l) are (0, £ 5).

(vm) Find a unit vector in the dlrect!on ofv = -35 i %’]

NAEE
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B8, 1,
2 1-7) -—-ﬁ. 1.
T = i3l
(ix) Find a vector whose magnitude is 4 and is parallel to
2_i_—3j_+ 6k.

(YD Let  v=2i-3j+6k

= |v| =[2i -3 + 6K =/(2)? + (-3)2 + (6)> =4 + 9 + 36
=4/49 =7
If v is the unit vector in the direction of v.
‘ Avey 2l = 3J+6.|S
Then!=m 7 -
| . (2i-3j+6k
Thus the required vector is 4 ( 7 )
| le., %1—-1721 274k
(x) - Ifyis a vector for which v.i = 0, vj=0 and v.k =0,
find v.
JAnsg Let v =xi +yj + zk, then
=> V.i=(xi+y]+2zk). |
= Xi _:x { |
. As v.i=0, so x=0
V. i=(i+yi+zk) . j=y.j.j=y
As v.j=0, so y=0
V.k=(xi+yj+zk) . k=zkk=z
- As v.k=0, so z=0
Thus v=xi+ j+z_lg=01+0~+05=g_
= v=0 (null vector) . |
(xi) Ifa+b+c=0thenprovethataxb=_lgxg=gxg_,

mSmcea-fb’rc 0 :
Taklng cross product with a, we have

axat+axb+axc=0 (Using distribution property)

axb=gxg © . ()
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Now taking cross product with b, we have '
‘bx(a+b+¢)=bx0 | ‘
bxa+bxb+bxc=0 (By distributive property)
—(axb)+0+bxc=0 ; -
bxc=axb | - (ii)

From (i) and (ii), we conclude that : :

Axb=bxc=cxa

(xii) "Find the volume of parallelepiped for which the
vectorsu—n—4j-k v—u—j—Zkandw 2:—3!+_|§
are three edges. |

Ansg Volume of parallelepiped =u . v x w = [w U V]

LBV

1 4 -
1 -1 =22
| 2 -3 +1 :
- =1(-1-6) +4(1 +4)—1(—3+2)
=-7+20+1
Volume of paralleleplped =14 -
(xiii) Give a force F = 2i +j — 3k acting at a point A(1, -2, 1).
Find the moment of F about the pomt B(2, 0, -2).

XD Here E=2i+j-3k

= u.yxw=

' r“BA (1-2)i+(-2- 0)J+(1 +2)k
= . I=-i- 2] + 3k
- Moment of force about B = rxF
i j L(_
-1 2 3
2 1 =3
=i(6-3)-](3-6) +k(-1+4)
=3i+3j + 3k
SECTION-II
NOTE: Attempt any Three (3) questions.

Q.5.(a) Discuss the continuity of f(x) atx = ¢ (5)

Ix-1 if x<1
f(x) = 4 if x=1 c=1

Now rxF=

2x if x>1
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o

¥ et x:

X=1+h

- Then h-os0 if x>1
and h—-0"if x>1*
Thus . lim f(x)= lim_(3x-1)
x-1" X—>1 '
= lim_(3+3h-1)
h—1 _
. =3-1=2
and hm f(x) = l|m (2%)
X—>1 x—1
= r!|m (2 + 2h)
; . S |
~As - Ixm f(x) = )!1_1:}4, f(x) =2, so |
| Ilm f(x) =2
. E 2 NI
But . f(1) =4,

“which is lim, f(x) = (1)
o x—>1

' Thus f(x) is the discontinuous at x = 1.

~(b) __Showthat-l Logp Yo g

dx x X LTI o (5)

[ﬁ? Let

" Then u = tan! (1)

f=u )

du 1 ( 1)\du
and dx = (1)2 (— L‘z’) dx
1+|—
u
()
“u?+ 1\ u?)dx
e
(s
TuZ+ 1\ u?)dx
-1 du
T 1+ 2 dx
du 1 du
dx "1 uzdx =0
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B 1\ du
(1.+1+u2)dx_0
| -
| -dx ~
~ But from (i), |
; 1), i =
qu XaxY- O
dX= xz,
du _ dy
Zau _
X dx T Xdx Y |
' d . du_
X(0) = x Gory [ S2=0)
S dy
_ dy
y_.xdx
y_dy
. X dx |
_Q.s.(a) Evaluatefxsin‘*xdx. (5)
vn L N A PR 2l
. m _ = sin 1)((_2_)"’_[()( mdx
‘-Xz .\_.1 ok ks X2 i
= —~5 dx
Zsintix=3] raenl
_.1(.2_ : —1x+.l.l __x2 dx
=S sinT x+5 | s
X% .. 4 1"1—)(2'—1d
=—2‘sm X+_2_ m X
. 1 10 1
B e i 1
:E-S|n1x+2. 1—X2dX~2I 1_x2dx |
X2 {1 e e
=2(2—sin'1x+—2-_\/1—x2dz<—"2'sm1x+c
2 T X, i P
=%sin"1x+-2'['2-sm‘f‘x+§\}1—xz]—'z'sm‘x+c
2 1. | .
=%sin“x+z[sm"1x+x 1-x2-2sin"'x] +c
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L e L (R,

: '(—E) Find the interior angles of the triangie with vertices

A6, 1), B(2, 7), C(-6, -7).

(5)

[SBLet m;, m, and m, be the slopes of the sides AB, BC and

CAThen :
- 7 -1 6_ 3

=8~ 4"

i = 4 =90°

" 28 T2is. 4vs
an 6, m, — m, 3 X 2 2 6
an@, = = = =y
“1+m,.m g(g) 6 1-1
2 “(3) =2/ 1-5
- undefined
R AR
m, —m, 2 4 4
1+m M, 1+( g)(z)‘ 8 - 21
\2/\4 8
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= 6, ~ 63.4°

tan 6, = M~ m5 - =- !
- 1+m, . m, (7)(2) =T12+14 2
1+3)3

=  0,~26.6°

‘ : . ) E oo nl/4 . 1 . % B . .
| Q.7.(a) Evalqategmdx. 0 50 5 - - (9)

n/4 1 /4 1

@‘ J- e = I (1 = sin X)

5 1+sinx 3 (1+sinx)x_'(1_—sinx)

" (1 _ sin x)

J‘(1--5|n2x) A
_ j « -—smx[cI

COS X

| “’4 1 - sin X
= | ¥ a2k AT
3 Lcos® x  cos® x

4 n/d - =l
= I sec? x dx — I sec x tan x dx
0 : 0 ,
4 4 -
=|tanx | —|secx |
0o . 0

=tan % —tan 0 - (sec % — sec (0))
=1-0- [{-1]-1—\j§+1
s, =212
'(b) Minimize z=2x+Yy subject to constraints (5)
x+y23, Tx+5y<35,; x20, y20 “

Ans 28 x+y=3 (1)
7x + 5y <35 | (ii)
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As 1.0+1.0= 0 # 3, so the graph of the linear. mequallty
(i) is the closed half plane not on the origin side of x +y =3
which is partially shown by shadtng in f gure (1)

: -.-T._, - am e 1‘._,..... PR —

e

CRPIS RS (PRSI B, R SRR (i

The graph of the lmear inequality (ii) is the closed half
plane on the origin side of 7x + 5y = 35 which is partially
‘indicated by shadmg in f igure (2)

Fig. 2.
The intersection of graphs partially shown in figures (1
and (ii) is the solution region of the inequalities (1) and (1) which
is partially indicated by shading in figure (3).
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e T

. ra Fig. 3.

Usmg the non-negative constraints, the feasible region is
- shown in figure (4). The corner points of the feasible region are

(3, 0), (5 0), (0, 7) and (0, 3)

|
|

—a

-J\-__— -_.....] - e

l

\

R !
FURE.R

it s

Fig. 4.

- _ Let z be written as ¢(x, y) that is, z = ¢(x y) =

$(3,0)=2(3)+0=6
#(5, 0) =2(5) +0=10
$(0,7)=2(0)+7=7
$(0,3)=2(0)+3=3

z is minimum at the corner point (0, 3).

2X +y
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B ey PP =SS S S S =~

m) Prove that in any tnangle ABC b? = ¢? + a‘ ~ 2ca
cos B. (5)

;A-} Let'vectors g, b and ¢ be along the sides EC, CA and AB
of triangle ABC, rESpadw_;y

, A
Since BC+CA+AB=0

= a+b+c=0

s b=-(a+c¢)

Now b.b=-(2+g).[-(a+c)]
b’=(a+c).(a+¢
a.ata.ct+c.a+c.c

2(2. ¢)

b’2=a?+c?+2c.a
b?=2a?+c?+ 2cacos (- B)
b? = a2 + ¢? + 2ac (—cos B)
b?2=2a2+¢2-2cacosB

(b) Find the length of the chord cut off from the line

vuud

2x + 3y = 13 by the circle x* + y? = 26. (5)
2+yE=26 (i
and 2x+ 3y =13 (ii)
' ' 13 -2 =
From (i) 3y=13-2x. = y==—"3 - (1)

Putting the valu- of y in (|) we get

; Dy + 4y _

()]

.\

—  Ox2+4x2-52x+169-234=0

13x2 - 52%-65=0 = x*-4x-5=0 (iv)
. 4++[16+20 4+-36 46
Solving (iv), we have x = . 20’ = 2‘* =5
._4+6- ~r ..-.t@_:_z._ “
13-2(5) 13-10 -3
I X=5th§ﬁ‘j= 3(J= 3 =-3-=‘]
183-269) - 1342 15
andf?x=1,theny=’3 32( 1) _ 3 =3 =5

pog ]
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Thus the pomts of intersection are (5, 1), (-1, .5
Length of the chord between the points of intersection

=\{5 - (-1)3) + (1 - 5)2 =(6)? + (-4)?
=\]36+16“\[52-2\f1-5

Q.9.(a) Ify = (003‘1 x)?, then prove that (1 - x2)y, - xy, - 2=0. (5)

m Given: y = (cos™ x)?

d o
| —! =Y, = gy (cos™ x)?

=9 (cos*‘ X) ad; (cos™ x)

=2 cos™" x( A )
: \J1 - x2

-\/1 -x2y, =-2 cos™"
- By taking derivative again,

| \{_—Z'X—W""(m)y __2(‘\17_7)

N e
m_F+( Ry, =125 (N1-2)

—xy, +(1-x)y,=2
(1-x%)y,-xy;-2=0 Proved.

(b) Flnd the points of intersection. of the given conic -

¥ e X2 y:_ . |
gt =1 and F-F=1. (5) -

s

x ‘ .

Ansg 18 Y8_____1 | (i)
2 2

i ()

2 2 v S

From (ii) , L % 1=x 3 = y2=x2-3 (iii)

Putting y? = :‘(2 - 3in (i), we get
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X - R B 4x2 + 9x? — 27
_' 8t g -1 = 75 =1
or 13x%2-27=72 = 13x2=099

99
or P=q3 = x=i\[33
: ~ - [99 . .
Putting x = ’\/7 331N (ii1), we have -

99 99-39 60 . ~ [e0
2 = - A
Y'=13-357" 13 =13 = YTE\/13

" Putting x = -\ [73 in (iii), we get _
' = ! : ~ 99 2 } 99 99 39 --‘ 60
2 = o — - —

- [s0
= y=t 13

Thus the point of intersections are (\@é “60 |

EARCE

2
c.ol%
_;404
wlo
S—
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