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Q11: LOCUs: ¢  If the distance from ‘P’ to the points (2,3), (2,-3)
. Find the locus of the third vertex of a right are in the ratio 2:3, then find the equation of locus
angled triangle,the ends of whose hypotenuse of P.
are (4,0) and (0,4) A: Wetake A=(2,3), B=(2,-3), P=(x,y) is a point on locus.
. ; = PA 2
Sol: Let the locus point P = (x, y) Condition: =7 =3PA=2PB=>9PA2=4PB?
Given points A= (4, 0), B =(0, 4) =>9[(x—2)2+(y—3)2] _ 4[(X—2)2+(y+3)2]
Given condition: ZAPB = 90° =9[(x2+4-4x)+(y2+9-6y)]

=4[(x>H4-4x)H(y>+9+6y)]

= 9x? $36 — 36x + 9y + 81— 54y

= (4 Hy-0) (-0 +(y-4)?] = 4x? +16-16x + 4y? 336 + 24y

= 9x2-4x2+9y2-4y2 36x+16x-54y-24y+81-16 =0
= 5x2+5y2-20x-78y+65 = 0

Hence, locus of P is 5x2+5y2720X778y+65 =0.

— 2X2+2y2—8x—8y=0 ° Find the equation of locus of a point, which forms
a triangle of area 2 with the points A(1, 1), B(-2, 3)

= PAZ + PB? = AB?

=(4-0)2+(0—4)?

—(x2-8x+16)+y2+x2+(y2-8y+16)=16+16

= 2(x*Hy2—4x—4y)=0
Sol: Let P =(x,y) be a point on the locus and

202 g dy=
= x“+y“—dx—4y=0 A=(1,1),B=(=2,3).

Hence, Locus of P is x2+y2—4x—4y:0 Given condition, area of APAB =2
o A(5,3) and B(3,-2) are two fixed points. Find the 1lx-1 x+2
equation of locus of P, so that the area of triangle = E y-1 y- 3 =

PAB is 9 sq.units.

A:  Given that A=(5,3), B=(3-2) and =|(x=Dy-3-(y-D(x+2[=2(2)

S|Xy-3X-y+3-(Xy+2y—-x-2) =4

P=(x, y) be a point on the locus.

Given condition: Area of A PAB =9 sq.units :>| Xy =3X—y+3-Xy -2y +X+2 |: 4

=|-2x-3y+5|=4

_ X=X X —Xg _ 1(5-3 5-x|
2ly1-Y2 Y1—VY3 2|3+2 3-y =|2x+3y-5F4=2x+3y-5=14
5_
:‘ 3 X:g(g) =|2(3-y)-5(5-X) £18 = 2x+3y-5=4 (or) 2x+3y-5=-4
R 2 =2x+3y-9=0 (or) 2x+3y—-1=0
=|6-2y-25+5x =18 =|5x — 2y —19}]=18 = (2x+3y-9)(2x+3y-1) =0

= 5x -2y —19=+18

= 5x -2y -19=18 (or) 5x — 2y —-19=-18
= 5x—2y—37=0(or)5x -2y -1=0

= (5x -2y -37)(5x -2y -1)=0

.. The equation of locus of P(x,y) is

(2x+3y-9)(2x+3y—1)=0

Hence, locus of P is (5x—2y—37)(5x—2y—1)=0
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Q12 : TRANSFORMATIONS:

Sol:

=

When the origin is shifted to (—1,2), find the trans-
formed equation of x2+y2+2x—4y+1=0
Given equation (original) is x>+y2+2x-4y+1=0....(1)
We take new origin (h,k)=(-1,2), then
x =X+h = x=X-1; y=Y+k = y=Y+2
From (1), transformed equation is
(X-1 )2+(Y+2)2+2(X— 1)-4(Y+2)+1=0
= (XP+1-2X (Y2 +424Y ) 32X — 247 —8+1=0
= X?+Y2-4=0
When the axes are rotated through an angle o, find

the transformed equation of xcosa + ysino = p

Given original equation is

XCosOL + ysind = p........ )

Angle of rotation 6 = o, then

x = Xc0s0-Ysin® = x = Xcoso—Ysino
y = Ycos0+Xsin® = y = Ycoso+Xsino
From (1), transformed equation is

(Xcoso—Ysina)cosot(Ycosot+Xsino)sino = p
= Xcos?0, =Y SiRocoso;
+Ycesasing +XsinZo=p

= X(cosz(x-!-sinzoc) =p=>X(H)=p=>X=p
Find the transformed equation of 3x2+10xy+3y2=9
when the axes are rotated through an angle n/4.

Given equation (original) is 3x2+10Xy+3y2=9
Angle of rotation 6=1/4=45°, then

X =Xcos0-Y SN0 = x =X c0s45°-Y 9n45°
1 1 X-Y

=X|—=|-Y| = |=2x="——
(ﬁ) (ﬁ) V2
y=Y cos0+ Xsn0=y=Y cos45°+X sn45°
1 1 X+Y
=Y — [+X]| = =
[E}{& )%

From (1), transformed equation is

JZ 10( wa}{xwf

2 2 2
(x +Y2 —2XY +10(>< -v2 ] (x +Y +2xv] 9
2

X2 +3y% BXY +10X% - 10Y2+3X2+3Y2j:6XV

:>16X2—4Y2=2(9) = zf(sx2 —2Y?)= Z(9)
—=8x%2-2Y%=9

3 ¥

. When the axes are rotated through an angle 45°,
the transformed equation of a curve is
17x2 16xy+17y =225. Find the original equation.

leen transformed(new) equation is taken as
17X2-16XY+17Y2=225
Angle of rotation 6=45°, then

X=xcos0+ysin0 = xcos45%°+ysind5°

o[ L 1 _Xty
‘X(fzj”(fzjix‘ 72

Y=ycosb—xsinf = ycos45°—xsin45°

(P& -F

2
From (1),original equation is
2
X+y x+y Y y-x y—X
17 -16 +17 =225
(A7 )7
2 2 2 2 2 2_
:17(" +y2+2xy]—16(y 2x )+17(y +X2 zxy]zzzs

A7 +17y? 1347 ~16y” +16<° +17x° +17y° 34%) -
= 2 =

= 50x? +18y? = 2(225) = Z(25x2 + 9y?) = Z(225)
= 25x2 4+ 9y? = 225
Q13 & 14 : PAIR OF LINES

. If x2 + Xy — 2y2 +4x —y + k=0 represents a pair of
straight lines, find k.

Sol: Comparing the given equation with
ax2 + 2hxy + by2 + 2gx + 2fy + ¢ =0
wegeta=1,2h=1=h=1/2, b=-2,2g=4
=g=2, 2f=-1=f= -1/2, c=k

The condition for the above equation to represent a

—ch?=0
-1y 2 (1V_
= 2k+2( )(2)( ) (7) +2(2) "‘(E) o

= —2k—1—%+8—%=0=>—8k—4—1+32—k=0

pair of lines is A= abc + 2fgh — af2 - bg2

= 9k +27=0=9k=27= k=3

Find the distances between pairs of parallel straight
lines 9x2 — 6xy + y2 + 18x — 6y +8=10

Sol: Comparing the given equation with
ax2+2hxy+by2+2gx+2fy+c=0
wegeta=9,2h=-6=h=-3, b=1,2g=18

=g=9, 2f=6=f=-3, c=8
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Sol:

j -

The distance between the pair of parallel lines is given

g’ -a

a(a+b)

9% -(9)(®) _ , [81-72
99+1) '\ 9(10)

Aol
90 V10 Vio \5

Find the condition for the chord /x+my=1 of the

circle x2+y2=a2 (whose centre is the origin) to sub-

tend a right angle at the origin.

Given chord is Ix+my=1 ...(1)

Given circle is x2+y2=a2

=x2+y2a2=0 ............ )

From (1) & (2), homogenised equation is

= X2+ y2 —a2(12) =0

= X% + y2 —a2(lx + my)2 =0

= X%+ y2 —a2(l 2%2 4 m2y2 +2Imxy) =0
=x2+ y2 —al%x?% - azmzy2 — 23 mxy =0
=x+ y2 —al°x? —a2m2y2 — 237 mxy =0
= x?(1-a%?%) + y?(1-a?m?) — 2a8mxy =0
On applying perpendicular pair of lines condition,
we get Coeff. x2 + Coeff. y2 =0

= (1-a%%)+(@1-a’°m?)=0

= 2-a%%-a’m?=0
Sal2ia?m2=2=a’(12+m?)=2

Find the condition for the lines joining to the points
of intersection of the circle xz+y2=a2 and the line

Ix+my=1 to coincide.

Given chord is /x+my =1 ...(1)

2

Given circle is xz-~-y2 =a” = xz-&-yzfa2 =0 2)

From (1) & (2), the homogenised equation is
x2+y?-a21?®) =0

= x2+y2 —a2(lx+my)2 =0

= X%+ y2 —a2(l %2 + m2y2 + 2lmxy) =0
22122 2

:>x2+y2— —a’m y2—2a2Imxy:0

——— 1B-BULLET MODEL PAPER SAQ & LAQ Sections%

il 2

= x2(1— a°l 2) + y2(1— a2m2) - 2(a2I m)xy =
If this pair of lines are coincident then h?=ab
= (a%Im)? = (1-a%/%)(1-a’m?)

= a%2m? =1-a%12 — a?m? + a%2

= 21212-~-a2m2 =1

Q15 : CONTINUITY:
SN #0
Is f defined by f(x)—{ X continuous at 0?

1 if x=0
A:  (a) Given f(0)=1 .......... (1)

(b) Lt f(x)= Lt =2....(2) [ Lt 5"""X=k]
x—0 x—0 X

~From (1) & (2), Lt f(x)=f(0)
x—0
Hence, proved that f is not continuous at x=0

2
X°-9 .
o Isfgiven by f0={,2_p 3 @ O X<%x*3

15 if x=3

, continuous
at the point 3.
A:  (a)Given f(3)=1.5......... @9

x2_9 (<3 (x+3)
Lt f(x)= Lt ——— = Lt =——o——

(b) x—3 ) x—>3x2 —2x—3 Xﬁ?’M(X"’l)
" X+3 3+3 6 3

= =—=—=-=15
x—»3x+1 3+1 4 2 777 )

From (1) & (2), Lt f(x)=*(0)
x—0
Hence proved that f(x) is continuous at x=3

2 .
e Iffis given by f(x)= k ka_'f X215 a continuous
2 if x<1

function on R, then find k.

A: (@ Whenx<l, LHL= Lt f(x)= Lt 2=2...(1)

X—1— X—1—
(b) Whenx>1,
RHL= Lt f(X)= Lt k>—k=k?M)—k=k>—k
x—k X—1+
........ ©)

From (1) & (2), L.H.L=R.H.L

[ . f(x) is continuous at x=1as it is continuous on R]

So, k2—k=2=k2—k-2=0=>(k-2)(k+1)=0=k=2(or)-1
%(x2—4) if 0<x<2

o Check the continuity of f(x)={0 if x=2 at2.
2-8x3 if x>2




* BABY BULLET-Q

—— 1B-BULLET MODEL PAPER SAQ & LAQ Sections *

Hence proved that f(x) is not continuous at 2.

Q16 : DIFFERENTIATION:
Find the derivative of sin2x from the first principle.
We take f(x)=sin2x, then f(x+h)=sin2(x+h)=sin (2x+2h)

f(x+h)—f(x)

From the first principle, f '(X) = Lt h

sn(2x + 2h) —sin2x
h

[ m{@xﬂh)ﬂx} ((2%%)72%]]
{222

=2 Lt =
2 4

h—oh
[2(2;”‘) Js n(h)

= Lt
h—0

= Lt
h—oh

=2 Lt
heOh

-2 Lt —cos(2x+h)sm(h) 2 Lt cos2c+h). Lt S‘—L‘h

=2c0s(2x + 0)(D) = 2cos2x

Find the derivative of cosax from the first Principle.

We take f(x)=cosax,then f(x+h)=cosa(x+h)=cos(ax+ah)
f(x+h)—f(x)

From the first principle, f'(x) = Lt h

_ Lt cos(ax + ah) — cos(ax)
h—0 h

_ 1{_29.n((a<+d1)+a<)§n (& +ah) K ]
h—oh 2 2
-~ oLt _[gn[m)gn(ﬂﬂ
h—oh 2 2
1[ | [ ar]) | ar]}
SNl aXx +— |SSIN—
2 2

=2 Lt =
(a)(+a:] L Sn(eh/2)

1

=-2 Lt sin

h—oh
h—0 h—0 h

= -2sin(ax +0)(2) =—Zsinax[2)=—asinax

L2 ¥
A: () Whenx<2, . Find the derivative of tan2x from the first principle.
A:  Wetake f(x)=tan(2x), then f(x+h)=tan2(x+h)=tan(2x+2h
LHL= Lt ()= Lt (x2—4):%(4—4):0 ..... (1) e take fx)~tan(2x), then fx-+h)~ta f(x )h ar;( x+2h)
X2 From the first principle, f'(x)= Lt w
_ Lt f(x
(b) When x>2, RH.L= L T() _ |, tan(x + 2h) - tan(2x)
h—0 h
= U (-&d= Lt 2—% 2 8 5112 1) sin(2x+2h) _ sin(2x)
X2+ =2+ x 8 “hooh cos(2x +2h)  cos(2x)
sin(2x + 2h) cog(2x) — cog(2x + 2h)Sin(2x)
F 1) & (2), LHL#R.H.L Lt
rom (1) & (2) ” h—>oh[ 00(2x + 2h) cos(2x)

Lt 1sin[ (2K + 2h) 2 |
h—0 h cos(2x + 2h) cos(2x)
[-sinAcosB-cosAsnB=sin(A-B)]

- Lt sinzh 1
h—0 h h-0c0s(2x + 2h)cos(2x)
=2. 21 = 2sec?(2x)
cos”(2x)

Q17 : TANGENT & NORMAL:

Find the equations of the tangent and the normal
to the curve xy=10 at (2, 5)

0
A:  Givencurveisxy=10 > yY=— = d—y = —E
dx X2
Slope of the tangent at (2, 5) is
hhy 2 4 2
-5
(i) Equation of the tangent at (2,5) with slope 7 is
Y=y mm(x—xy)
-5
= y—5=7(x -2)=2y-10=-5x+10
=5x+2y-20=0
ii) SI f'th li _—1 = Z
(i) Slope of the normal is m_ 5
Equation of the normal at (2,5) with slope g is
1
-y =——(X—X
y=yi=- (X=xq)
2
= y—5=§(x—2) =by-25=2x-4
= 2X-5y+21=0
o Show that the curves x2+y2=2, 3x2+y2=4x have a
common tangent at the point (1,1)
A:  Given first curve is x2+y2=2= 2X + 2y —— dy =0
dy dy
=Sy =—Px=-2L=—2=
By == ;

So, slope of the tangent at P(1,1) is m ::1:_1

Given second curve is 3x2+y2:4x
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dy dy . The volume of a cube is increasing at a rate of 9
=6x+ ZY& =4= Z(3x+ Y-—) =22 cubic centimeters per second. How fast is the sur-
face area increasing when the length of the edge is
-3 i ?
=>3X+Y-%=2$Y-$—2 3X zz 10 centimeters?
y A: For the cube, we take
1 f th P(L,1) i
So, slope of the tangent at P(1,1) is length of the edge =x , Volume=V and
m, = % = _% =—1...... ) Surface area=S
From (1) & (j), my=my,. So slopes are equal. Given d_V =9 and x=10 cm
Hence proved.
. Show that at any point (x,y) on the curve y=beX/2, Volume of the cube V=x
the length of subtangent is a constant and the length ) dv > dx
of the subnormal is y?/a. On diff. w.r.t't, we get ot = 3x ot
. ; —heX/a
A:  Let P(x,y) be point on the curve if be § oo 5 dx dX /g 3
On diff. w.r.to x, we get & = he2. 1 Eea dt dt ;{X x2
dx a) a
Surface area S=6x2
: (&) _b S dx
-+ Slope m_[& =3¢ On diff. w.r.t't, we get —— at _12XE
(i)Length of subtangent
3 36 36
=12x/ ? — —l =B=3.6cm2 /SeC
y
‘E = ’b/ = a =constant
/k{ . The profit function p(x) of a company, selling x
a items per day is given by p(x)=(150-x)x-1600.
(i) Length of subnormal Find the number of items that the company
X X 2 > should sell to get maximum profit. Also find the
- - X
_|y m| bea. 9 al— (beaj _|Y maximum profit.
a ~ - 7 a Sol: Given profit function is p(x)=(150-x)x—1600
a p'x)=(150—x)1+x(-1)=150-2x .Also p"(x)=-2
For Maximum profit, p'(x)=0=150-2x=0=x=75
Q18 : MAXIMA & MINIMA ,RATE MEASURE: . .
.. Profit p(x) is maximum when x=75
. A particle is moving along a line according . Maximum Profit = (150-75)75-1600
s=f(t) = 463-3t2+5t—1 where s is measured in meters B . . .
and t is measured in seconds. Find the velocity and =75(75)-1600= 5625-1600=4025 units.
acceleration at time t. At what time the acceleration | *  The profit function p(x) of a company, selling x
is zero. items per day is given by p(x)=(150-x)x-1000.
Fi h fi hat th
A: Given that, s=f(t) = 463-3C+5t-1 ind the number of items that the company
ds should sell to get maximum profit. Also find the
. H 2
. Velocity v=a=12t -6t+5 maximum profit.
av Sol: Given profit function is p(x)=(150-x)x—1000
Acceleration a=——=24t-6
dt p'(x)=(150—x)1+x(-1)=150-2x .Also p"(x)=—2
1 : ()= - _
If the acceleration is 0 then 24t-6=0 = t= 2 For Maximum profit, p'(x)=0=150-2x=0=x=75
.. Profit p(x) is maximum when x=75
The acceleration of the particle is zero at t =%r sec. . Maximum Profit = (150-75)75-1000
=75(75)-1000= 5625-1000=4625 units.
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L_Vy
f LAQ SECTION-C (
Q19 : STRAIGHT LINES:
. . . * Find the orthocentre of the triangle
* Find the circumcentre of the triangle h i 5 (6. 12, 5
whose vertices are (1,3), (-3,5),(5,-1). whose vertices are(-2,-1),(6, -1),(2, 5)
A: We take S(x,y)as circumcentre and vertices [ A: We take O as orthocentre and vertices
A=(1,3),B=(-3,5), C=(5,-1). A=(-2,-1), B=(6,-1), C=(2,5)
Then SA=SB=SC . .
First we take, SA= SB First we find altitude through A(-2,-1):
Yo—Yy1 _5+1_6_ 3
:\/(x—1)2+(y—3)2 :\/(X+3)2+(y_5)2 Slope of BC ism = o— - V>
Squaring on both sides, we get ) : L1 -1 2
(x=1)2H(y=3)2=(x+3)2H(y=5) So, slope of its perpendicular is m= 33
= (X +1-29+(y? +9-6y) 2
= (X© +9+6x)+(y~ +25-10y) 2
— 6x+2X —10y+6y+25 /-Pé fg ~1=0 Perpendicular through A(-2,—1) with slope 3
= 8x—4y+24=0 = /( (2x — y+6)=0 L A
=5 DXy H6=0 oo (1) s Y= Y1 = 2 (x=Xy) }
Now, we take SB=SC m I
\/ 2 2 2 2 2 -
=JX+3)“+(y-5) =\/(x—5) +Hy+D :>y+1=:—3(x+2)=>3y+3=2x+4 B C
Squaring on both sides, we get — 2X—3y +1=0....... M
(x+3)4(y=5)2=(x=5)"+(y+1)?
- ()Z+9+6X)+(/+25 10y) Now, we find altitude through B(6,-1):
=(xZ +25-100)+(yZ +1+2y) Slope of AC is
= 6x+10x —10y — 2y+9 #25 25 —1=0 5+1 6 3
16x-12y+8=0 =5 A - m 2L =5
=16x-12y+8=0= A (4x - 3y+2)=0 Xo—Xx, 2+2 4 2
= 4x-3y+2=0 .....ccuoe..... 2)
Solving (1) and (2), we get S; So, slope of its perpendicular is 112
_ m 3 3
2x—y+6=0; 5
4x—3y+2=0 2
. X B y B 1 Perpendicular through B(6,—1)with slope —g
-02-(-36 64)—-2(2 —3)—4(— -1
(D2-(-36 64-22 A-9-4Y o y—ya= o)
m
x y 1
—2+18 24-4 -6+4 :>y+1=—§(x—6):>3y+3=—2x+12
x_y_1
16 20 —2 = 2X+3y-9=0......... 2
Solving (1), (2), we get 'O"; 2x—3y+1=0
= X =__16:_& y:—_ZO:_lo 2x+3y-9=0
2 2 (1)+H(2)=> 4x-8=0=> 4x=8=> x=2
.. Circumcentre S (x,y) = (=8, —10) (1) =2(2)-3(y)+1=0=3y =5 =y =5/3
= x=2,y=5/3
.. Orthocentre O (x,y) =(2 ,5/3).
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) 4
. Find the foot of the perpendicular drawn from (3, 0) upon the straight line
5x + 12y — 41 = 0.
Sol:  Let (h, k) be the foot of the perpendicular from (3, 0) on the line 5x + 12y —41 =0
Here (x},y1)=(3,0), a=5,b=12, c=-41L.
h-x; k-y; —(axg+by;+¢) h-3 k-0 -5(3)+12(0)-41] 26 2
= = = = = =E—=
a b a2 +p? 5 12 52 1122 169 13
Now, M:£:>13h 39=10=>13h=49= h=— 49 Also £:£:> kzﬁ
5 13 13° 12 13 13
". Thefoot of the perpendicularis (h,k) = 4—9ﬁ
13 13
o Find the image of (1, 2) in the straight line 3x + 4y -1 =10
Sol:  Let (h, k) be the image of (1, 2) wrto3x +4y—1=0
Here (x},y1)=(1,2), a=3, b=4, c=-1.
h—x; k-y; —2(axq+by;+0)
a b a® +b?
h-1_k-2_-230)+42)-1 _-2(10) 2) 4
3 4 3°+4 25 5 5
Now, "t A hqo BBy 25712 7
3 5 5 5 5 5
Ao X=2_ 4y oo 10y, 16_10-16_-6
4 5 5 5 5
. Th (hk) =[-1,-8
e image is ——=,—=
s 5' 5
o If p and q are the lengths of the perpendiculars from the origin to the straight lines
X seco. + y cosec o. = a and x coso. — y sina = a cos20, prove that 4p2 + ¢2 = a2.
Sol:  Given line x secol +y cosec oL = a
X y Xsino +Yycosa. . :
= P =a= - =a= XSIno + YyCoso =asino.cCoso
cosoe  sino cososino
The perpendicular distance O(0,0) to XsSino. + Yy coso, —asina.coso. =0 is
|-asinacoso.| asino.coso .
= = =asinocoso
\/Si n? o+ cos? o 1
Now 2p=a(2sino.cosa) =asin2o = 4p2 =a’sin®2a........ @
The perpendicular distance from O(0,0) to X coso—ysino.—acos2a. =0 is
q= |-acos2o.|  acosZo 2c0s 24 s 9 o
052 a4+ SN o 1 ~.g° =a“cos” 2d........ 2
From (1) & (2), we have
4p2 + q2 =a’sin® 2.+ a° cos? 20, = az(si n? 20, + cos® 20) = a2(1) =a’
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Q20: DC'S & DR'S:

Find the angle between the lines whose
d.c’s are related by 4m+n=0 and
LP+m?2-n2=0

Given /+m+n=0= /=—(m+n).....(1),

Solving (1) & (2) we get

[—(m+n)] 2 + m2-n2=0

= (M2 312 +2mn)+m 2 =0

= 2m2+2mn=0 = Z (m2+mn)=0
=m2+mn=0 = m(m+n)=0

= m=0 (or) m+n=0 = m=0 (or) m= —n
Case (i): Put m=0 in(1), then /= —(0+n)=-n
s l=—

Now, [ :m:n=>A:0:4=-1:0:1

So, d.r’s of Ly=(a;,by,cy)= (-1,0,1) ...... 3)

Case (ii):

Putm=-n in (1), then /=—(-n+n)=0

- I=0

Now, | :m:n=0:-Ad: 4 =0:-1:1

So, d.r’s of L, =(ay,by,c5)= (0,—1,1)......(4)

If 0 is the angle between the lines then from
(3), (4), we get
| 2982 +by1by + 610y |

cosO =
\/(af + bf + Cf)(a% + b% + c%)

_ [ (=1)(0) + (0)(-1) +1(1) |
(D2 +02 +12)(02 + (-1)2 +12)

1 1

Jo@ V4

Hence angle between the lines is 60°.

:%: C0S60°= 6 = 60°

—

5 | B-BULLET MODEL PAPER SAQ & LAQ Sections *

Find the direction cosines of two lines
which are connected by the relations
Hm+n=0 and mn—2n/-2/m=0

Given Hm+n=0= /=-m-n....(1),
mn—2n/-2/m=0 .....(2)
Solving (1) & (2), we get
mn—2n(—m-n)-2m(—m-n)=0
= mn+2mn+2n2+2m2+2mn=0
= 2m2+5mn+2n2=0
= (2m+n)(m+2n)=0
= 2m+n=0 (or) m+2n=0
So, 2m+n=0= 2m=-n
= m =-n/2 (or)

m+2n=0 = m = —2n

n
Case (i): Put m= > in (1), then

n n n —|

2 2 2 2
A A
slhimin=——/:1-—:
min=-2-2 A
=_£;_£;1_1:1:—1=1:1:—2
2 2 22

So, d.r's of L} =(a;,by,cy)=(1,1,-2)
On dividing by

JI2+12+ (=22 =V1+1+4=1/6. we get

1 1 -2
dc'sofL; = %%%
Case (ii): Putm=-2n1in (1), then
= —(—2n)-n = 2n—n=n = /=n
Slimin=di-2d:A=1:-2:1
So, d.r's of Ly =(ay,b,,ch)=(1,-2,1)
On dividing by

1° +(=2)% +1% =1+ 4+1=+/6, we get

1 -2 1
d.c'sof of L, = NN
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Sol:

) i 4
The vertices of a triangle are A(1,4,2), B(-2,1,2), C(2,3,—4) .
Find the angles |A, [B, |[C
Given A(1,4,2)B(-2,1,2)C(2,3,-4)

Direction ratios (D.r's) of ABare(—2—-1,1-4,2-2)=(-3,-3,0)
Drsof ACare(2—-1,3-4,-4-2)=(1,—1,-6)
If A is the angle at vertex A, then

|CIO+(HED+0H| 0 ,
J32 (3210221 ()24 (02 V1838 A
Now, D.r'sof BAare (1 —(-=2),4—-1,2-2)=(3,3,0)
Drsof BCare (2—(-2),3-1,-4-2)=(4,2,-6)
If B is the angle at vertex B, then

COsA =

0SB — 1A+ +0(-6)| _ 18 _ 18 __3 . 4( 3
VR[22 o2 V1B (/D) 2T B [ﬁ)

Similarly, D.r's of CAare (1-2,4-3,2—-(-4))=(—1,1,6)

Dr'sof CBare (-2-2,1-3,2—-(—4))=(-4,-2,06)

If C is the angle at vertex C, then

| (=1)(=4) + 1)(-2) + (6)(6) | _4-2+36 19 _ cocost 20
Jen2+12 462 a2+ (22 + 62 V38V56 \/_\/_ \/_ 8 28

cosC =

Sol:

If (6,10,10), (1,0,-5) , (6,—10,0) vertices of a triangle , find the direction ratios of its
sides. Determine whether it is right angled or isosceles.

Given A(6, 10, 10), B(1, 0, —5), C(6,— 10, 0)
Dr’s of AB=(1-6,0-10,—5—10)= (-5, 10, — 15)
Dir’sof BC=(6—1,—10+0,0— (- 5)) = (5, — 10, 5)
Dr.’s of CA=(6-6,10— (- 10), 10+ 0) = (0, 20, 10)

AB= \/(—5)2 +(~10)? + (~15)2 = /350 = 5\/14 = AB? = 350

= /52 + (~10)2 + 52 =+/150 =56 = BC? =150

CA =02 + 207 +10? = /500 = 10y/5 = CA? =500
Check for right angle:

AB2 +BC2 =350 + 150 = 500=CA2

-.AABC is right angled at B.

Check for isosceles: AB=514,BC=5/6, CA =105
.. AABC is not isosceles.
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\/1+x2 +\/l—x2 ]
then

\/1+x2 —\/1—x2

[

Q21: DIFFERENTIATION:

. lfyTanl[
e If V1I-x2+y1-y?=a(x—y) then

dy
prove that ——=
dx  1-x?

-1 V1+x2 +1- X2

. A: Given y=Tan
As Given V1o 4 1y =atx-y) Jind o2
We take x=sino., y=sinf, then We take x2=c0s20, then
\/1— sino + \/1 - sin2[3 = a(sina —sinf) y= Tan L V140820 ++/1- cos20
i - J1+00528 —+/1-c0s20
= cosa. + cosP = a(sino.—sinf)
2 .2
coso.+cosp —Tan 1 \/2008 6+\/25|n 0
sno-snp V200526 —\/2sin26

!
N
N
5
N
8
Q
N |
=
I
_|
%I

)Z[cose+sine]
ﬁ[cose —sino]

2COS Vﬁjsn(a_ﬁ) :Tan_l COSQ+Sin9
2 2 cos6—-sind
C+D C-D
cosC+oosD=2<:os( )cos( ) .
9056+sn6

2 2
gnc_gnD=2mS(C+D)§n(C—DJ ol 000 cos6 | 1(1+tand
2 3 o0 sing 1-tand
cos| =P oosf  cosh
p
=d = cot =a _ -1 P B
sm(OC B) ( Y [tm(1+e)]__+e
2
_ LYy==+0
=>—B=Cot‘1(a)

. But cos26 = x? = 20 = Cos *(x?)
= a-pf=2Cot ~(a
b @ = e:%Cos_l(xz)
But sino=x = 0=Sin~!x and y=sinf}

n 1. _

= B=Sin"ly So, y=z+5005 ()
~Sinx-Sin"ly=2cot™(a) On diff. w.r.t x, we get

, 1 1 o dy 1l -
On diff. w.r.to x, we get ——=0 =0+ ————(2%)

12 (12 &K o 2 [ -2 |
L 1 5 9 cos =t 9t
= = N o JL-(f (x)?
J1-y2 X132 T -2 i

Hence proved. 1-x4
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e Ify= X\/a2 +x2 + azlog(x + \/a2 +x2 ), then show that
Sol: Giveny:X\/aZ +x% +a? Iog(x+\/a2 +x2);

On diff. w.r.to x, we get

dx X

= x;%(a2 + x2) + (\/a2 +x2)(1)}+ az[

dy

dx

=2V a® +x°

_[¥P+@@+x?) . a Ja2+%% 1 x
X +x2

Ja? + x2

2Ja® +x X +va“ +x
2
X 2 2 a 1
= ———(Zx)+Va%+x? |+ 1+
Za? +x2 X +~a? +x2 ZJa? + x2

2
X a X
=| ——+VaZ+x? |+ — 1+
a? +x? X +/a2 +x Ja? +x2

ﬂ:[xdix/az +x2 +\/a2 +x2di(x)]+a2[dilog(x+\/a2 +x2)]
X X

;di(x+\/a2 +x2)
X

<zx>}

|
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