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SECTION-A
Answer ALL the following VSAQ: 10 x2=20

Show that the points (-5, 1), (5, 5), (10, 7) are collinear.

Find the distance between the parallel lines 5x — 3y —4=0,10x — 6y—9=0.

Find 4thvertex of parallelogram whose consecutive vertices are (2,4, —1), (3, 6,-1)and (4, 5, 1)
Write the equation of the plane 4x — 4y + 2z + 5 = 0 in the intercept form.

X COsX
Compute Lt el 6. Computex_%(y_T
P oI+ x -1 ) HE(X_E)

If f(x)=2x2+3x-5 then prove that £(0)+3f(—1)=0.

2X
Find the derivative of Sin~! ( W.I.tO X.

1+x2
Find the approximate value of 3/65

Verify Rolle’s theorem for the functiony = f(x) = x2+4o0n [-3,3]

SECTION-B
Answer any FIVE of the following SAQs: 5x4=20
If the distance from ‘P’ to the points (2,3) and (2,-3) are in the ratio 2:3, then find the equation of locus of P.
When the axes are rotated through an angle o, find the transformed equation of xcosot+ysina=p
Find the value of k if the angle between the straight lines 4x—y+7=0, kx—5y—9=0 is 45°

C0sax — coshx

Evaluate |t 5

x—0 X
Find the derivative of cotx from the first principle.
Find the length of subtangent and subnormal at a point on the curve y = bsin(x/a).
The volume of a cube is increasing at a rate of 8§ cubic centimeters per second. How fast is the surface
area increasing when the length of the edge is 12 cm?

SECTION-C
Answer any FIVE of the following LAQs: 5x7=35

Find the equation of the straight line parallel to the line 3x + 4y = 7 and passing through the point of
intersection of the lines x—2y -3 =0,x+3y—-6=0.

Prove that the line /x J; my +n=0 and the pair of lines (/x + my)2—3 (mx — ly)2 =0 form an equilateral triangle
and its area is m

Find the value of k, if the lines joining the origin with the points of intersection of the curve

2x2 - 2xy + 3y2 + 2x —y — 1= 0 and the line x + 2y = k are mutually perpendicular.

Find the angle between whose Dc's satisfy the equations 3/+m+5n=0 and 6mn—2n/+5/m=0.

If y=xyaZ +x2 +a2|09(x +ya? +x2 J, then show that L 2\a? +x2

dx
If the tangent at a point on the curve x2/ 3+y2/ 3-428
that the length AB is a constant.
From a rectangular sheet of dimensions 30cm X 80cm, four equal squares of sides x cm are removed at the
corners, and the sides are then turned up so as to form an open rectangular box. What is the value of x, so

that volume of the box is the greatest?

intersects the coordinate axes in A,B then show
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Sol:

SECTION-A

Show that the points (-5, 1), (5, 5), (10, 7) are collinear.

LetA=(-5,1), B=(5,5),C=(10,7)

5-1 4 2
S1 fthe line joining A(-5, 1), B(5,5)is m=——=—=—
ope of the line joining A( ),B(5,5)1s 55 10°5

Equation of the line passing through A(-5, 1) with slope 2/5 is

Putting the coordinates of C(10, 7) in (1), we have 2(10) —5(7)+15 =20-35+15=35-35=0
Thus C satisfies the equation of AB. Hence A, B, C are collinear.

Sol:

Find the distance between the parallel lines 5x — 3y — 4 =0, 10x — 6y — 9 = 0.

e We write the first line 5x—3y—4 =0 as 10x—-6y-8 =0 ....... (1)
Second line is 10x — 6y —9 =0 ....(2)
.. The distance between (1) & (2) is

la-col _ |-8+9 _ @ 1
Ja2+b2 102+62 ~100+36 136

Sol:

Find the fourth vertex of the parallelogram whose consecutive vertices are (2,4,-1),
3,6,-1)and (4,5,1)

e Wetake A=(2,4,-1),B=(3,6,-1),C=(4, 5, 1) and fourth vertex D = (a, b, c)
¢ Inthe parallelogram ABCD,

* mid point of AC = mid point of BD

. :>(2+4,4+5 —1+1)=(3+a 6+b —1+c)

2 2 2 2 2 2
:>3+a—6 +3=6 6-3=3
T T 4 = =0 = a=0—>=7;
,Z 2/ a a

6+b_9 b+6=9 b=9-6=3
o — == =9 = b=9-6=3;
zZ 7

-1+c
2

=0=c1=0=c=1. Hence, fourth vertex D = (3, 3, 1)
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4. Write the equation of the plane 4x — 4y + 2z + 5 = 0 in the intercept form.

Sol:  The given equation of the plane is 4x —4y +2z+5=0 = 4x -4y +2z=-5

4x -4y 2z X y z Xy z
—+—2+==1= + + =1which is i i “+24+o=1
st 55 5 5 5 which is in the intercept form 2 Tbte
4 4 2
e -1
5. Evaluate ——

Lt
x—=0+4/1+x -1

Sl L e -1 _ Lt e -1 X
o i T0lrx -1 xoo| x | Viex-1

X
- &1 —1. Lt

X X
. Lt —_—
x—0 X x—0+/1+x-1 x—=0+4/1+x -1

_ X(V1+x+1) X(V1+ x +1) X(V1+x +1)
= Lt = Lt = Lt
x=0(V1+ X —D(W1+x+1) x-0 1+x-1 x—0 X

= Lt W1+x+D)=+v1+0+1=1+1=2

x—0

6. Evaluate Lt @

X—1/2 T
X_i
( 2)

T T T
Sol: Put X——=Y then X=E+y and x—>E:>y_>o

2
[ T ]
COSX cos E Ty i
Lt = Lt _ 29Ny _ 4
X—ml2y T y-0 y y—=0 Y
2
7. If f(x)=2x2+3x-5 then prove that f'(0)+3f'(-1)=0.

Sol:  Given f(x)=2x2+3x-5 = {'(x) = 4x+3
Then £'(0) = 0+3=3 and f'(—1) = —4+3=—1
e P(0)H3(—1) =3+3(=1)=3-3=0
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8. Find the derivative of Sn™* G 3
1+x

Sol:  We take X=tan®  then 0=Tan Xx

st 2X2 —sin! —Zta”g
1+x 1+tan“0

=Sin}(sn26)=20=2(Tan ) [-- X =tan® = O = Tan " x]

1 2
i(ZTan‘ X) =21Tan‘1x =2 5 |7 3
dx dx 1+X 1+x

9. Find the approximate value of 365

Sol:  Given ¥65=%64+1
.. known value x = 64 and Ax=1
1 1 2
> 1 1 1 — 1
-3 _ ) _ —Zyx 3=
f(x)= Ix =x3 = (x) =33 =3% 2=
Formula: f(x+Ax)=[f(x)+{"(x)AX] 4«

, 4t ()=4s 1 s L
- Y65 =3x X*3 2/3 Ax =364 + 2/3 @ 2 3(42) 3(16)
_gp 219241 198 ) 08
48 48 48

10. Verify Rolle’s theorem for the function y=f(x)=x2+4 on [-3,3]

Sol : @ Given f(x) = x2+4 =f'(x) = 2x
¢ f(x) is (i) continuous on [-3,3]
e (ii) differentiable in (-3,3)
* (i) f(-3) = (-3)>+4=9+4=13;
f(3) =32+4=9+4=13
o = f(-3) =1(3)
* So, from Rolle's theorem, f'(c)=0
=2c=0 =c¢=0
* ¢ =0e(-3,3).

¢ Hence, Rolle's theorem is verified.
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11.

Sol:

=
SECTION-B

If the distance from ‘P’ to the points (2, 3) and (2,—-3) are in the ratio 2 : 3, then find
the equation of locus of P.

® Wetake A=(2,3),B=(2,-3) and P =(x, y) is a point on the locus.

PA 2
* Given conditionzﬁ=§=>3PA = 2PB =9PA2 = 4PB2

* S9[(x-2)2H(y-3)] = 4[(x-2)*+(y+3)?]

=9[(x2+4-4x)+H(y2+9-6y)] = 4[(x2+4—4x)+(y2+9+6y)]

= Ox? $36 — 36X + 9y? +81— 54y = 4x2 +16— 16x + dy® +36 + 24y

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

Hence, locus of P is 5x2+5y2-20x-78y+65 = 0.

12.

Sol:

When the axes are rotated through an angle o, find the transformed equation of
xcosa + ysino = p

® Given original equation is xcoso. + ysint. = p........ (1)

e Angle of rotation 6 = o, then

* X = Xcos0-YsinO = x=Xcoso—Ysino

y=Yco0sB+Xsin@ = y=Ycoso+Xsino

From (1), transformed equation is

(Xcosa — Ysina)coso. + (Ycoso + Xsino)sing, = p

= Xcos20,—YsHoroso +Y.cesusina +XsinZa=p

= X(cos?oL + sina) = p=>X(1)=p=X=p




"k BABY BULLET-Q /72 TS-IPE 2024 SOLVED PAPEB

13. Find the value of k if the angle between the straight lines
4x-y+7=0, kx —Sy—-9=01is 45°
o —a_—4
Sol: e Given line is 4x—y+7=0. It's slope m1=F=_—1=4
o ) -a -k k
e Another line is kx—5y—9=0. It's slope is My =—=—=—
b -5 5
- 4-(k
* Angle between the lines is 45°, then tan0 = M~ M2 | = tan45°= A= (/5
1+mim, 1+4(k/5)
* =1= ‘20 ‘:>|5+4k|=|20 k|
=5+4k=%2(20-k) >5+4k=20-k=5k=15=k=3
e (or) 5+4k=—(20-k)=k-20=> 3k =-25=k=-25/3
s k=3 or-25/3
14. Evaluate |t M
x—0 x2
Lt cosax — Coshx
Sol: X—50 X2
2§n(ax+bx)s.n(bx—a<]
= Lt 2 2 -+0c0sC—cosD= Zsmﬂ nﬁ
x—0 Na 2
. (a+b) . (b—a) : a+b [ ]
Sn T X I SN T X Sin
Xx—0 X X X—0 X—)O
_ 2 .2 :
_5 a+tb)b-a)_ b"-a Lt smkx=k
2 2 2 x—>0 X
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15. Find the derivative of cotx from the first principle.
Sol:  We take f(x) = cotx, then

f(x + h) = cot(x + h)

From the first principle, f'(x) = Lt fx+ ) =1 ()

h
cot(x +h) —cot(x) _ ,, 1| cos(x+h) cosx
= Lt = - .
h—0 h h—oh| sin(x+h) sinx

T 1| cog(x +h).9nx—dgn(x+h).cosx
h—oh sn(x+h).snx

1[ —sin((x +h) —x)
h—oh| sin(x+h)sinx

] [- cosAsinB-sinAcosB =-sin(A —B)]

_ 1[ -sinh
h—oh| sin(x+h)sinx

S e () cosec
h—ol h h—0sin(x + h).sinx sinx.sinx

16. Find the length of subtangent and subnormal at a point on the curve y =bsin (5)
a

Sol: e Let P(x,y) be point on the curve y= bsin(i)
a
. dy X1 dy) b _(x
—=D| cos— . ==L == =
* On diff. w.r.to x, we get X ( a)a .. Slope m (dx)p acos(a)

xJ ) M 6

=G {2)
* (ii) Length of sub-normal |ym| =

bsin| = |=cos| —
ala a
b2 1 (x) (XJ
——2sin cos| — |=
az2 a a

b2 2X
2aS|n a [ . sin20 = 2sinBcosO]

[

X
— COS*
a

* (i) Length of sub-tangent =

X
=latan—
a

| X D

*
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17. The volume of a cube is increasing at a rate of 8 cubic centimeters per second.
How fast is the surface area increasing when length of edge is 12cm?

Sol :  For the cube, we take length of the edge = x , Volume = V and Surface area = S

Given %/:8 and x =12 cm

Volume of the cube V = x3

On diff. w.r.t't, we get %:3)(2(;_): = 8= 3X2d_x N d_X =i

dt  dt  3x?
Surface area S = 6x2

On diff. w.r.t't', we get %S :]_2)(%

dt

Y I N2 A0 P P
—Jé)([z%} NiabT i LU




% JR MATHS-1B

/10 2 TS-IPE 2024 SOLVED PAPER
(S )

SECTION-C

18. Find the equation of the straight line parallel to 3x + 4y = 7 and passing through the
point of intersection of the lines x -2y -3 =0and x+ 3y -6 =0.

Sol:  First we solve the given two equations x —2y—-3=0,x+3y—-6=0.

X _ y _ 1
(-2(-6)-3(-3) (JID-1-6) 13-1-2

X y 1 x y 1 21 3 : . 21 3
et = = _—— = - —_ = — —
12+9 -3+6 3+2:>21 3 5:>X 5 Y 5..P01nt0fIntersect10n (5 ,5)

Now, the equation of any line parallel to 3x + 4y = 7 is of the form 3x + 4y = k.

If this line passes through E’E then 3 21 +4 i =k
55 5 5

5'5 B

k=k=15

.. The equation of the required line is 3x + 4y =15 =3x+4y—-15=0
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19.

Sol :

Prove that the line /x+ my +n = 0 and the pair of lines (lx+my)2—3(mx—ly)2 =0 form an

n2

J3(12+m?)

The equation of the given pair of lines is (lx+my)2—3(mx—ly)2=0

equilateral triangle and its area is

= [Ix+my +~/3(mx — Iy)][1x + my —</3(mx — ly)] =0

=[(1 +3m)x + (/3 + m)y][(l —v3m)x + (V3 +m)y] =0

. the given pair of lines represent the two lines

(I +~/Bm)x + (=3 + M)y =0 ....Q1); (I —/3m)x + (/3 + M)y =0....(2)

Also the other given line is /x+my+n=0 ......(3)

[(1 ++/3m) + m(—/3 + m)
(1 +~3m)2 + (/3 + m)2>(I2 +m?)

Let A be the angle between (1) and (3), then %54 = \/ (

_ 12 +y/3m—/3m+m? A 12 4 m? _ 12 + m? —1:>A—60°
= = - =TS A-
\/(I2+3m2+2\/:—%lm+3|2+m2—2\/§lm)(|2+m2) \/(442+4m2)(I2+m2) 20°+m) 2

1(1 —+/3m) + m(-/3 + m)
J( =32 + (3 +m)2)(12 + m?)

2 2 2, .2 M2+ m2
_ | \/§Im+\/§lm+m _ 1“+m _ I2+m2 =%:>B=60°
\/(I2+3m2—2\/§|m+3|2+m2+2\/§lm)(lz+m2) \/(442+4m2)(|2+m2) 417 +m?)

(1), (2), (3) intersect each other in pairs = a triangle will be formed by the intersection of these lines

Let B be the angle between (2) and (3), then cosB=

.. the angle between (1), (2) is 180°—(60° + 60°) = 60°
.. the given line forms an equilateral triangle.

Let the length of the altitude of the triangle be p

[n|

= the perpendicular distance from the origin O(0, 0) to the line /x+my+n=0 is p= >
[“4+m

N

2 2

Pp__ n
V3 J3(12 + m?)

The area of equilateral triangle= sq.units
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20.

Sol:

{ 12,;

Find the value of k, if the lines joining the origin with the points of intersection of

the curve 2x2-2xy+3y2+2x-y-1 = 0 and the line x + 2y = k are mutually

perpendicular.

* The given line is x+2y=k = X+2y _

1 .(1)

«  Given curve is 2x2-2xy+3y2+2x—y—1=0............ 2)

*  Homogenising (1)&(2), we get

* 2x° - 2Xy + 3y2 +2X(D) -y@®) - (l)2 =0

2
* = 2x% - 2xy +3y? +2X(Lk2y)_ y(x-:(Zy )_ (X+§Y) 0
k

N k2(2x2 —2Xy + 3y2) + k(2x2 + 4xy) — k(xy + 2y2) - (x2 + 4y2 +4xy)
K2

* = k2(2x2 —2Xy + 3y2) + k(2x2 + 4xy) — k(xy + 2y2) - (x2 + 4y2 +4xy)=0
* = x2(2k% + 2k —1) + y2(3k% — 2k — 4) + xy(-2k? + 3k —4) =0

* If'this pair or lines are perpendicular then

*  Coeff. x2 + Coeff. y2 =0

. = (2k?+2K -1) + (3k*>2K —4) =0=5k® -5=0

. =Bk -)=0=k?>-1=0=k’=1=k=1+1

Hence, value of k=1

0
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21.

Sol:

Find the angle between the lines whose dc's are related by 3/ + m + 5n = 0 and
6mn - 2n/+ 5/m = 0.

Given3/+m+5n=0 = m=-3/5n.....(1), 6mn2n/+5m=0...02)
Solving (1) & (2) we get 6n(—3/-5n)-2n/+5/(-3/-5n) =0

= —18/n-30n2-2/n-15/2-25In =0

= —15/2-45/n-30n2=0

= —15( 2+3In+2n2) =0 = [2+3/n+2n2=0

= 2+In+2mn+2n2=0 = [(}+n)+2n(/+n)=0

= (I+n)(/+2n)=0 = [=-n or /= —2n

Case (i): Put /= —n in (1), then

m = —-3(-n)-5n =3n—5n=—2n

s.m=-2n

Now, | imin=—f:-24:f=—1:-2:1=12-1

So, d.r’s of L= (ay,by,¢q)=(1,2,-1).....(3)

Case (ii): Put /=—2nin (1), then

m =-3(-2n)-5n =6n—-5n=n .. m=n

Now, I:m:n:—2}’f:)’f:/f =-2:1:1=2:-1: -1
So, d.r’s of Ly=(ay,b,,c5)= (2,-1,-1)....(4)

If 0 is the angle between the lines then from (3), (4), we get

cosho o tbibptecy| 112+ 21+ (DD
J@+b + ) @B +03+c3) (P +2+(DDNZ+()2+(DD)
_12AZ+1_ 1 1
JB)©) 36 6

.. CoSO = 1 =0= Cos‘11
6 6

Hence angle between the lines is Cos_lé
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22.

Sol:

| —
Ify :X\/a2 +x2 +a2Iog(x+\/a2 +x2 ),
Giveny:xxla2 +x2 +a2 Iog(x+\/a2 +x2);

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

d [
then show that Y = oa? +x2

dx

* ﬂ=[xi\/a2+x2+\/a2+x2i(x)]+a2[ilog(x+\/a2+x2)]
dx dx dx dx
*x = ——(a + X )+(\/a + X )(l) +a? (x+\/a + X )
2Va? +x2 X +va2 +x?
2
.- 5.2 a 1 1
Z\/a2+x (B4 oo | X+\/a2+X2 +Z\/a2+x2 (£

2

32;2 <2 1 x
Ja? +x2

2
:x+(a+x)+a—
* [ a® + x> }[%2

a2 + 2x2 a’

* \/a +X \/a +X

a’+2x2+a®

* Va2 +x?

2a° + 2x2

* Va2 +x?

_ 2(a2 + xz)

a® +x?

2

*

=2Va® +x 2 [+
g—zzlea2+x2

2
X a X
o =|—+Va%+x® |+ — | 1+
a® +x2 X +a? +x Ja? +x2

|
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23.  Ifthe tangent at a point on the curve x23+ y23=a2/3 intersects the coordinate axes
in A,B then show that the length AB is a constant.

Sol:  * The point on the curve taken as P(acos39, asin39)

e x=acos>0 and y= asin>0

dy d .3
dy _dp_ 0™ A3sn?6(cess) _ sine

* = = = —
do de

e So, slope of the t t at P(acos30, asin30) i __Sné

0, Slop€ o € tangent a acoS—u, asin 1ISm COSG

* ... Equation of the tangent at P(acos36, asin39) having slope — Sin® 1S y—y=m(x—x1)

* :y—asing’e:—s—ne(x—acosse)
coso

aand _ 3
:>y gsm e:_(x acos”0)

sno coso
. y _asin36__ X +acos3e
sn® sno cosb  coso
° :L+_L=acosze+asin26=a(cosze+sin26)=a(1)
cos® sinod
. = + y =1

acos asin®

*

.. A=(acos8, 0), B=(0, asin0)

- AB= \/(acose - 0)2 +(0- asine)2

=\/a2cosze+azsin26=\/a2(cosze+sin26) =\/a2(l) =a

.. Hence, proved that AB is a constant.
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24.

Sol:

From a rectangular sheet of dimensions 30cm x 80cm, four equal squares of sides

x cm are removed at the corners, and the sides are then turned up so as to form an
open rectangular box. What is the value of x, so that the volume of the box is the
greatest?

* For the open box, we take

heighth=x X
length /=80-2x (= @ X
breadth b = 30-2x 30

X

* Volume V=/bh=(80-2x) (30-2x) (x)

°* =2(40—x)2(15—x) (x)

o =4(40—x)(15—x)(x) = 4(600—40x—15x+x2)x

o =4(600-55x+x2)x = 4(x3—55x2+600x)

* V(x) = 4(x3=55x2+600x) .....(2)

e On diff. (2) w.r.to x, we get,

° V'(x)=4(3x2-110x + 600) .....(3)

At max. or min., we have V'(x) =0 = A(3x? —110x+600)=0
* = 3x2-90x—20x+600=0

o = 3x(x—30)-20(x-30)=0 =(3x-20)(x-30)=0
e = 3x=20 (or) x=30 = x=20/3 (or) x=30

e Now, on diff. (3), w.r.to x, we get

* V'(x)=4(6x—-110)....... 4)

20
* At X =3 from (4), we get

Y ”(2—:]= 4( B [? )— 110): 4(40-110) = 4(-70) = —280

- V(x) has maximum value at X = 3 cm
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