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SECTION-A
I. Answer ALL the following VSAQ: 10 x 2 =20
X
1. Find Lt 272
x—=0ph" -1
2. Findthe value of p, if the straight lines 3x + 7y — 1 =0 and 7x — py + 3 = 0 are mutually perpendicular.
3. Iff(x) =log(tan ), then find f'(x).
4.  Find the ratio in which the X Z - plane divides line joining A(-2, 3, 4) and B(1, 2, 3)
5. Reduce the equation x + 2y — 3z — 6 = 0 of the plane to the normal form.
6. Evaluate Ltow TAFER) =1+ X + Xt +x'%, then find f'(1).
X—>
8.  Find the angle which the straight line y = \/§X — 4 makes with the Y- axis.
9.  Verify Rolle’s theorem for the function y = f(x) = x2 + 4 on [-3, 3]
10. Ify = cosx then find Ay and dy when x = 60° and Ax = 1°=0.0174 rad
SECTION-B
II. Answer any FIVE of the following SAQs: 5x4=20
%(x2—4) if 0<x<2
11. Check the continuity of fx) =10 if x=2 at2.

2-8x2 if x>2

12. A(1,2), B(2,-3), C(-2, 3) are 3 points. A point P moves such that PAZ+ PBZ=2PC2. Show that
the equation to the locus of Pis 7x — 7y + 4 = 0.

13. A straight line through Q(3,2) makes an angle 7/6 with the positive direction of the X-axis. If the
straight line intersects the line V3x — 4y + 8 = 0 at P, find the distance PQ.

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

15. S.T the tangent at any point 0 on the curve X = ¢ secO, y = ¢ tan0 is ysinf = x — ccos0.

16. Find the derivative of cos?x from the first principle.

17. A container in the shape of an inverted cone has height 12 cm and radius 6cm at the top. If it is filled with water at the
rate of 12 cm3/sec, what is the rate of change in the height of water level when the tank is filled 8 cm?

SECTION-C

III. Answer any FIVE of the following LAQs: 5x 7=35

18. Find the orthocentre of the triangle whose vertices are (5, -2), (-1, 2), (1, 4)

19. Prove that the area of the triangle formed by the pair of lines ax2 + 2hxy + by2 =0and /x+my

n?vh?—ab
jam? — 2im +bi?|
20. Find the angle between the lines whose d.c’s are related by /+ m +n=0 & 2+ m?—n?=0
y(1-logxlogy

X [ (Iog x2) ]

22. If'the tangent at a point on the curve x23 + y2/ 3 =a2/3 intersects the coordinate axes in A,B
then show that the length AB is a constant.

23. 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.

24. Find the maximum area of the rectangle that can be formed with fixed perimeter 20.

+n=0is

d
21. Ifx198Y = Jogx then show that d_i =
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a*-1 SECTION-A
1. Find Lt —
x=>0p”" —1

X_
U
a1y . _logea_,

x>0p* -1 x—=0( p* -1 Lt p-1) lokb b
X x=0 X
2. Find the value of p, if the straight lines 3x + 7y —1 = 0 and 7x — py + 3 = 0 are mutually
perpendicular.
A: Sl fthe line3x + 7y -1 =01 m——E——g——E
: ope of the line 3x + 7y — is M b 7 7
Slope of the line 7x —py +3=01is m, = —[EJ = —(l] = ¢
b -p) P

If the two lines are perpendicular then mym, = -1

.

3. If f(x) = log(tan e¥), then find f'(x).

d
A: Given f(x) = log (tan e¥) = (X) = &Iog(tan ex)

1 dime =t .%cz(ex).i(
tane® dx taneX dx

= cot (e¥) sec? (e¥) . e

&)

4. Find the ratio in which the XZ - plane dividesline joiningA(-2, 3,4) & B(1, 2, 3).
Also find the point of Intersection.

A: o Wetake A(Xy, Y1, Z21) = (-2, 3, 4) and B(x,, y,, 25) = (1, 2, 3)
*  The ratio in which XZ plane divides AB is —-ypiyp =-3:2
e . the point P which divides A(-2, 3, 4) and B(1, 2, 3) in the ratio—3 : 2 is

P:[mx2+nx1 myo +nyy m22+nzl}

* m+n  m+n  m+n
[ 3x1+2x-2 -3x2+2x3 -3x3+2x4
* 3+2 | 3+2 T 32

-7 0 -1
[ ) 2(_—1,_—1,_—]):(7,0,1)
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5. Reduce the equation x+2y—3z—6=0 of the plane to the normal form.

A: Equation of the planeisx +2y —3z—-6=0 =x+2y—-3z=6

Dividing the above equation by /12 + 22 + (_3)2 =/1+4+9= \/]Z , we have
ERINER VNN I
14 J1a N Ni7R which is in the normal form.

6. Evaluate Lt M
x—0 X
l0ge(1+ X

PRRTY - i NP s NN ( Lt 10%e(1+x) )zlj

x>0 X 5x>0  5X x50 X
7. Iffx)=1+x+ x2+ ... +x100_ then find f '(1).
Ai M) = THX A X = £'(x) = 1 +2x +3x%.... 100 X,

100x101 nn+1
= f'(1) = 142+3...+100 = +=5050 [ sn="N . )}

8. Find the angle which the straight liney = J3x — 4 makes with the Y- axis.
A: Given line is y=\/§x — 4 . This is in the form y = mx + ¢ = slope m=+/3
= tanf = /3 =tan60° = Angle made by the line with the X-axis is 6 = 60°

.. Angle made by the line with Y-axis is 90°—60°= 30°

9. Verify Rolle’s theorem for the function y = f(x) = x2+ 4 on [-3, 3]
A: o Given f(x)=x2+4 =f'(x)=2x

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

e Hence, Rolle's theorem is verified.
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10. If y = cosx then find Ay and dy when x = 60° and Ax = 1° = 0.0174 rad
A: (1) Ay =f(x + Ax) — f(x)
= cog(60°+1°) — cos60°= cos61°— cos60°
From the tables the value of cos1° = 0.4848
LAY = 0.4848—:—2l =0.4848-0.5=-0.0152
(i) dy="f’(X)AX =(-sinx)Ax

— (~SiN60°)(1°) = (—?J(omm)

= (~0.8660)(0.0174) = —0.01506
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SECTION-B
%(x274) if 0<x<2
11. Check the continuity of f(x) =<0 if x=2 at2.
2-82% if x>2
A: (a) Whenx <2, LHL= Lt f(x)= Lt —(x —4) ——(4 4)=0....(1)
X—2-
3 8 8
(b) When x >2, RH.L= Lt f(x)= Lt (2-8")= Lt 2-—|=2--=2-1=1....(2)
X—2+ X—>2+ X—>2+ X 8
From (1) & (2), L.H.L # RH.L
Hence, proved that f(x) is not continuous at 2.
12. A(1,2),B(2,-3), C(-2, 3) are 3 points. A point P moves such that PA2+ PB2=2PC2,
Show that the equation to the locus of P is 7x — 7y + 4= 0.
A: Given points are A= (1,2), B=(2,-3),C=(-2,3)and P =(x,y) is a point on the locus.

Given condition: PAZ + PB2 = 2PC?

=[x -1 +(y-221+[(x -2 + (y+3°] = A(x + 2)* + (y - 3)°]

= (x2+1-2x)+ (Y2 +4—4y) + (x2+4—4x) + (Y2 + 9 + 6y) = 2[(x% + 4 + 4x) + (y% 49— 6y)]
:>2></[+;y/f—6x+2y+18=2></‘(+}y/{+8x—12y+26

= 6x—8x+2y+ 12y +18-26=0

= -l4x+ 14y -8=0 = Z(Ix-Ty+4)=0 =7Tx-Ty+4=0

Hence, locus of Pis 7x =7y +4 =0
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13.

[ 7 ]

Ly
A straight line through Q(\3, 2) makes an angle /6 with the positive direction of the
X-axis. If the straight line intersects the line V3x — 4y + 8 = 0 at P, find the distance

PQ
Given angle 6 = /6 = 30°

Given point Q(xy,y;) = (\3, 2) and distance PQ = r, then

P = (x; +rcosh, y, + 1sinf) = (N3 + 1c0s30°, 2 + rsin30°)

V3
3+r 2+
SEREE
NES
—p 3+ XL o L
( 2 2
But, P lies on the line V3x — 4y + 8 =0

3\/_[x/§+\/_r] (2+ 2]+8:0

:>3+§/é—2r%é=o

3r 4r - 3r

=>2r-—=3=> =3
2 2

:>£=3:>r=6
2

14.

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

e Given original equation is xcosa. + ysina = p........ (1)

® Angle of rotation 6 = a, then
* x = XcosO — Ysin0 = x = Xcosa — Y sina

y =YcosH + Xsin@ = y = Ycosa + X sina

® From (1), transformed equation is

e (Xcosa — Ysina)cosa + (Ycosa + Xsina)sina = p

* = Xcos?o —YSHoToSo +Ycesasna +XsinZo=p

e = X(cos?a +sin2a)=p =>X(1)=p =>X=p
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15. S.T the tangent at any point 0 on the curve x=c secO, y=c tan0 is ysin6=x—ccos0.

A: Slope of the tangent at any point O(csec6, ctan0) on the curve is
dy

d
ﬂ_(dej_de(mane)_ xfseceﬁ _sech oot cesd 1
dx_(dx}_c?(csece)  £secOtan0 tan® cosO sin®(cesf) sind
do 0

.. Equation of the tangent at O(csecO, ctanf) with slope
1

1
Sno is y— c tanf = Sir]e(xfcsece)
sne 1 c in2
=>y-cC == (X— j :>ysin6—csm e=x— ¢
cos® sn6 coso cosH cosf

Dysinezx—i_;_csm e=x—C 1-sn76 :ysinezx_c[cos 9}
cos6  coso cosO cosO

= ysinb=x-ccoso . Hence, proved.

16. Find the derivative of cos2x from the first principle.

A: We take f(x)=cosx , then f(x+h)=cos2(x+h)

2 2

- cos” (X + h) —cos” x
From the first principle, f (x) = Lt Fx+h 1) — ( )
h—0 h h—0 h

_ L SRS =XT 02 A~ cos? B = —sin(A + B)sin(A -B)]

h—0 h
—sin(2x + h)sin(h . sin(h
= Lt ( )sin(h) =— Lt sin(2x+h). Lt sin(h) =—sin(2x + 0)(1) = —sin2x
h—0 h h—0 h—>0 h
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17. A container in the shape of an inverted cone has height 12 cm and radius 6cm at the top.
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If it is filled with water at the rate of 12 cm3/sec, what is the rate of change in the

height of water level when the tank is filled 8 cm?

A : Let OC be height of water level at t sec.
Let OC =h, CD =r and volume = V.

. dv 3
Given that AB = 6 cm, OA = 12 cm, E::LZ cm® / sec

dh
We have to find the rate of rise of the water level (Ejh g’ when h=8 cm

The triangles OAB and OCD are similar triangles.

CD OC r h h
S E— === ... (D)
AB OA 6 12 2
nrh
Volume of the cone V is given by V = .(2)
F 1 h V—E(Djth—n_hs 3
rom (1), we have 3l 2 12 3)
Differentiating (3) w.r.to t, we get ﬂ_n_hz@
& TOLWEES T T4 Tt
dh 4 dv 1)4 3
>—=—-—_|=|—=(12)=—cm/sec
dt nhz dt (TC)SZ( ) 47t

Hence, the rate of change of water level is 3/4w cm/sec
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SECTION-C
18. Find the orthocentre of the triangle whose vertices are (5, -2), (-1, 2), (1, 4)
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A: e Take O(x,y) as Orthocentre
e VerticesA=(5,-2),B=(-1,2),C=(1,4) A
Step-1:Finding altitude through A(5, —-2): ‘,

i Y2=¥1 4-2_2 ‘m
:—:_:—:1 L]
Slope of BC ism Xp—xg 141 2 . c
-1 1

Its perpendicular slope is —=—=-
m 1 )
Eq. of line through A(5,-2) with slope—11is Y—Y1= - (X —Xq)

>y+2=-1x-5) =>y+2=-x+5

Step-2: Finding altitude through B(-1,2):

Slope of AC is mZY2—Y1=4—(—2) ZE__§

Xo-% 1-5 4 2

I dicular slope is —=—2=2
ts perpendicular slope 1s m 3 3
2

2 1
Eq. of line through B(-1, 2) with slopeg is y—Y1=E(X—X1)
2
:>y_2:§(x+1) =3y-6=2(x+1)

=3y-6=2x+2 =2x-3y+2+6=0
=2x -3y +8=0 ..cc....... (2)

Step-3: Solving (1), (2), we get O;
(1)=>x+y-3=0
2)=>2x-3y+8=0

. x oy 1
18- (-3)(-3) (-3(-O1) UA-3-(2©)
N x y 1
8-9 -6-8 -3-2
x_y 1 -1 -4 14
2w 5 55T 5T
11
:>X—5 ,y— 5

114
.. Orthocentre O(x, y)= (g,gj
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19. Prove that the area of the triangle formed by the pair of lines ax2+ 2hxy + by2=0 and

2/h2 ab
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Ix+my+n=0is
lam? - 2him + bI?| 5
S
2 2 74/1 Ix+my-+n=0
A: *x Letax+2hxy + by = (mx —y)(myx —y) x5
S \/
e On equating like term coeff., we get = A
=
2h a =
* Mp+My=——, MMy =— .. (1) 0
b b
. X y 1
®* Bysolving x+my+n=0, mx-y=0wegetA m n>—|§ xm
Xx+my+n=0 - 0" "m7{ -1

m;x-y+0=0

X y 1

*x = = =

m(0)~(=(n) n(my)-1(0) 1(=1)—mm,

X 1 - -
o —>—= y _ =>A= n , L

n nmg —l-mm [+mmy | +mmy

- -nm
*  Similarly, we get B = n , z
[ +mm, | +mm,

1
*  The area of the triangle with vertices, O(0,0),A(X1,Y1),B(X»,y2)is A =5 |X1y2 —Xov1 |
1 -n -nmy | [ -n -nmy
2| I +mmq J{ I +mm, [ +mmy )\ | + mmy

1| nm2 nml |
2\(| +mmy)(I +mm, \

.. Areaof AOCAB =

»*

2
n“(my —my) |
2 Immy +Immq + mzmlmz‘

1
2

. :% ”2\/(m1+m2)2—4m1m2 [ (a_b):\/M}

‘Iz +Im(mg +my) + m2(m1m2)‘

2
/ 2h 2/£2_ a 2 [an?—4ab
b | o7

1
* | +Im( )+m2[ j |2 2Hm an _2 b|2—2hlm+am2 [from (1)]
b b b b /k{
R — 2( 2th—aloj Ry
1_n?yah® - 4eb L h"—ab 0. units
* Z‘am2 2him+ bl ‘ Z‘em 2h|m+b|2‘ ‘am —2him+hl ‘
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20. Find the angle between the lines whose d.c’s are related by /+ m+n=0and 2+ m? -n2=0
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A: e Given /[+m+n=0 =/=—-(m+n)....(1),
e Z+m?2-n?=0...0Q2)
e Solving (1) & (2) we get
[m+n)]2+m2-n?=0
= (m2 ;kn/‘( +2mn)+m2 74{[ =0
= 2m2+2mn =0 :>,Z(m2+mn)=0
S>m?+mn=0 = mm+n)=0
* >m=0(or)m+n=0 =>m=0(or)m=-n
e Case (i): Putm =0 in (1), then
[=—(0+n)=-n
Sol=-n
Now, | :m:n= A :0. 4= -1:0:1
*So, d.r’sof Ly=(ay, by, ¢))=(-1,0, 1) ...... 3)
Case (ii): Put m = - 1in (1), then

= (n+n)=0
S 1=0

Now, | :m:n=0:-A: 4 =0:-1:1
So, d.r’s of Ly =(ay,by,¢5)=(0,~1,1) ...(4)

e [f O is the angle between the lines then from (3), (4), we get

s+ by £ 6 | DO+ (0D + D)
J(D2+02 +12)(02 + (-1)2 +12)

* COSO =

J(82 +b? +c2)(@3 +1b3 +c3)
1 1 =£=COSGO°:>6=60°

TR a2

Hence angle between the lines is 60°.




A BABYBULLET-Q [13 ] TS-IPE 2019 SOLVED PAPER
. 5} ‘
21. 1f xI98Y = logx then show that o =¥[1=/09x108y
. . dx X (|ngz)

A : Given that x1°8Y =logx = log(x1°2Y) = (logy)(logx) = logy(logx)=log(logx)

Differentiating w.r.t x, we have

mgy(gjmgx[iﬂj 1 (1%@{@&]_#

yax ) logx\x X y dx) xlogx

N logx ﬂ: 1 _Iogyzl 1 _logy
y Jdx xlogx X x\ logx

N X dy _ 1 [1—Iogx|ogy]:1—logxlogy :>ﬂzl 1-logxlogy
ydx logx logx (logx)? dx x{ (logx)?
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22.

—

If the tangent at a point on the curve x23+ y2/3=a2/3 intersects the coordinate axes
in A, B then show that the length AB is a constant.

*

The point on the curve taken as P(acos36, asin39)

X = acos>0 and y= asin>0

dy :
Cdy do —(asm3e) A4 .35ir6 (cost) sin

‘ dX ((;I)e( 7(aCOS 9) A3,C@§2/(/8’n/) COSG

30 3. __SNO
So, slope of the tangent at P(acos”0, asin°0) is m= ~ 050

.. Equation of the tangent at P(acos3 0, asin36) having slope — S ng is y—y;=m(x—x1)
Ccos

=y-agn e———(x acosse)

aand _ 3
:>y asin 62_(x acos” 0)

sind cos0
y asin®6 X  acos’0
> =- +
snd sno cos6  coso
SLJF_L=acosze+asin29=a(cosz(9+sin29)=a(1)
cos6 sno
y

+—
acosO asin0d

.. A=(acos0, 0), B=(0, asin0)

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

=\/a2co¥6+azsin26 =\/a2(cosze+sin26) =\/a2(1) =a

". Hence, proved that AB is a constant.
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23.

Ly
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.

X+2y

e Thegivenlineisx +2y=k = 1 ..(D

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

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

* 2x% - 2xy +3y2 + 2x(D) - y() - (D =0

x+2yj_y[x+2y}_(x+2y)2 0

:>2x2—2x +3 2+2x
* y+2oy ( K K 2

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

k2 0

* = k2(2x2 —2Xy + 3y2) + k(2x2 +4xy) —k(xy + 2y2) - (x2 + 4y2 +4xy)=0
* =5 x2(2k? + 2K —1) + y2(3k% — 2k — 4) + xy(=2k? + 3k —4) =0

» [f'this pair or lines are perpendicular then

*  Coeff. x2 + Coeff. y2 =0

© = (k242K 1)+ (3K2 2K ~4)=0=>5k? ~5=0
© = BK?’-1)=0=k®-1=0=k?=1=k=1+1

Hence, value of k=+1
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24.

[16 |
1 16 F

Find the maximum area of the rectangle that can be formed with fixed perimeter 20.

e For the rectangle, we take length = x, breadth =y

1) Given perimeter is20 =2(x+y)=20 =x+y=10

2) Area of the rectangle is A = xy

From (1), A(x) =xy =x(10 — x)

3) On diff. (2) w.r.to x, we get
A'(x) =10 -2x ......... 3)
4) At max. or min.,we have A'(x) =0
=>10-2x=0 =>x=5
Also, from (1),y=10-x=10-5=5
5) Now, on diff. (3) w.r.to x, we get A"(x)=-2 ...... 4)
6) Atx =35, from (4), we get A"(5) <0

7) .. Areais maximumatx=5andy =35

Hence, maximum area of the rectangle is A= xy = 5(5) = 25 sq.units
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