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SECTION-A
L Answer ALL the following VSAQ: 10 x2=20
1. Find the slope of the line passing through the points(-3, 8), (10, 5)
2. Transform the equation 3x + 4y =5 into (i) slope intercept form (ii)intercept form
3. Find the distance of P(3, -2, 4) from the origin
4. Find the equation of the plane which makes intercepts 1, 2, 4 on the x,y,z-axes respectively.
. +
5. Compute Lt (x2 +2x+3) 6.Find Lt Slxk+3x
x—l x—vo0 3IxI—2x
Find the derivative of (4 + x2)e2x 8. Find the derivative of Sin_1(3x - 4X3) W.I.tO X.
Ify= x2 + 3x + 6 then find Ay and dy when x =10, Ax =0.01.
10.  Verify Rolle's theorem for the function x2—1 on [-1,1]
SECTION-B
II.  Answer any FIVE of the following SAQs: 5x4=20
11.  The ends of the hypotenuse of a right angled triangle are (0, 6) and (6, 0). Find the equation of
locus of'its third vertex.
12.  When the origin is shifted to the point (2, 3), the transformed equation of a curve is
X2+ 3xy — 2y2 + 17x — Ty — 11 = 0. Find the original equation of the curve.
13.  Find the foot of the perpendicular drawn from (4, 1) on the line 3x —4y + 12 =0.
%(x2—4) if 0<x<?2
14.  Check the continuity of f(x)=1{0 if x=2 at2.
2-8x7 if x>2
15.  Find the derivative of sin 2x from the first principle.
16.  Find the equations of tangent and normal to the curve y = x3 + 4x2 at (-1, 3)
17. The displacement s of a particle travelling in a straight line in t seconds is given by
s =45t + 11t2 — 3. Find the time when the particle comes to rest.
SECTION-C
. Answer any FIVE of the following LAQs: 5x7=35
18.  Find the circumcentre of the triangle whose vertices are (1, 3), (-3, 5) and (5, —1).
19. If 0 is the angle between the pair of lines ax? + 2hxy + by2 = 0 then cos8= __atb
J(a=b)*>+4h’
20. Show that the lines joining the origin to the points of intersection of the curve
x2 —xy + y% + 3x + 3y — 2 = 0 and the straight line x — y —/2 =0 are mutually perpendicular.
21.  Find the angle between the lines whose d.c’s are related by /+ m +n=0 & 2+ m?—n?=0
d 1-1 !
2. Ifx108Y =ogx then— =< L(;gy
dx x (log x)
23. At any point t on the curve x = a(t + sin t), y = a(1 — cost), find the lengths of tangent, normal,
subtangent and subnormal.
24.  Find two positive integers whose sum is 15 and the sum of whose squares is minimum.
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SECTION-A
1. Find the slope of the line passing through the points (-3, 8), (10, 5)
Sol: Slope of the line passing through
A(xp, y1) = (=3, 8) and B(xp, y5) = (10, 5) is
M-y, _8-5 _3
X1—X» -3-10 13
2. Transform the equation 3x + 4y = 5 into (i) slope intercept form (ii)intercept form
Sol: (i) Slope intercept form is y = mx + ¢
3 5
L3xt+dy=5=4y=3x+5=>y= an X+Z
(ii) Intercept form is RO
a b
S3xt+4y =5 :>3—X+4—y=1:>L+L=1
5 5 5/3 5/4
3. Find the distance of P(3, -2, 4) from the origin
Sol: The distance between O(0, 0, 0) and P(x, y, z) = (3, -2, 4) is
OP = \[x? +y2 +7% =9+4+16 =/29 units
4. Find the equation of the plane which makes intercepts 1,2,4 on the x,y,z-axes
respectively.
Sol: The equation of the plane with intercepts a, b, ¢ is Xy % +229
a c
X z
.. The required equation of the plane is 1 + % +Z =l= dxtoytz =1 =>4x+2y+tz=4
5. Compute Lt(x”+2x+3)
x-1
Sol: Lt (x>+2x+3)=124+2(1)+3=1+2+3=6
x—1
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. 8IxI+3x
6. Find o 3ixi-2x
Sol: Ifx — oo then, x> 0. Hence, [x| =x
8Ix|+3x: 8X+3X: Lt &: Lt 11=11

x—00 3 X[—2X x203X—2X x50 X  x—w

7.  Find the derivative of (4 + x2)e2X

Sol: d—(4+x )ezx—(4+x) (e2X)+e (4+x2)

= (4 +x2) 2.e2X + e2X(0 + 2x) =2e2X [4 + x2 +x]=2e2X (x2 +x +4)

8.  Find the derivative of Sin—1(3x-4x3)
Sol: We take x =sinf , then 6 = Sin~Ix

~.Sin"!(3x—4x>) =Sin ! (3sin@—4sin> 0)
=Sin~!(sin30) =30=3(Sin"'x)

d . -1
s.—(3Sin” 'x
™ ( )

= 3iSm X = 3[

Ji-x2 ]:x/l—sx2

9. If y=x2+3x+ 6 then find Ay and dy when x = 10, Ax = 0.01.

Sol: We take y = f(x) =x2+3x + 6, x =10, Ax = 0.01

(i) Ay = f(x + Ax) — f(x)
=[(x+AX)*+3(x+AX)+6]—(x2+3x+6)
=1+ + 23K 3016~ A
= (Ax)? + 2xAx + 3Ax
= Ax[Ax + 2x + 3]
=(0.01)[0.01 + 2(10) + 3]
=(0.01)[0.01 + 23]
=0.01(23.01)=0.2301

(i) dy =f'(x)Ax = (2x + 3)(Ax)
=[2(10) + 3](0.01)
=(23)(0.01)=0.23
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10. Verify Rolle's theorem for the function x2—1 on [-1,1]
Sol: Given f(x) = x2-1 = f'(x) = 2x
f(x) is (i) continuous on [-1,1] and (ii) differentiable in (-1,1)
(i) f(-1)=(-1)2-1=1-1=0; f(1)=12-1=1-1=0
= f(-1)=1f(1)
So, from Rolle's theorem, f'(c) =0=2c=0=c¢c=0

~.c=0¢€ (-1,1) Hence, Rolle's theorem is verified.
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SECTION-B

11. The ends of the hypotenuse of a right angled triangle are (0, 6) and (6, 0). Find the
equation of locus of its third vertex.

Sol: We take A = (0, 6), B=(6, 0) and
P = (x,y) is a point on the locus.
Given condition: ZAPB = 90°
= PA2 + PB2 = AB?
= [(x= 0>+ (y = 6] +[(x = 6)* + (y = 0)2] = (0 — 6) + (6 — 0)?
=x% +(y2 436 —12y) + (x> 436 —12%) +y> = 36 436
=2x2+2y2— 12x— 12y =0 = Z (x> +y* —6x—6y)=0
:X2+y2—6x—6y=0

Hence, locus of P is x2 + y2 —6x—6y=0

12. When the origin is shifted to the point (2, 3), the transformed equation of a curve is

x2 + 3xy — 2y2 + 17x — 7y — 11 = 0, find the original equation of the curve.

Sol: * Given transformed(new) equation is taken as X2 +3XY-2Y2+17X-7Y~-11=0......... (D)
e We take origin (h, k) = (2, 3), then
* X=x—-h =>X=x-2
* Y=y-k =>Y=y-3
® From (1), original equation is (x — 2)2 +3x-2)(y—-3)- 2(y—3)2+17(x—2)—7(y—3)—11 =0
o S(X2+4—4x)+3(xy—3x—2y+6)—2y2+9—6y)+17x—34—Ty +21-11=0
* = x24+4—4x43xy —9x — 6y+18 - 2y% —18+12y+17x =34 = Ty+21-11=0
° =>x2+3xy—2y2+4x—y—20=0

e Hence, required original equation is x2 + 3xy — 2y + 4x —y — 20 = 0.
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13.  Find the foot of the perpendicular drawn from (4, 1) on the line 3x — 4y + 12 = 0.
Sol:  Let (h, k) be the foot of the perpendicular from (4, 1) on the line 3x — 4y + 12=0
Here (x},y1)=(4,1),a=3,b=-4,¢c=12.
. h—x; k-y; —(axy+by;+c¢)
o a b a’ +b?
_h-d4 k-l B@-4+12]  -(12-4+12) 20 _—4
3 4 32 +42 9+16 25 5
Now, h—;4=_?4:>5h—20=—12:>5h=20—12=8:>h=§
Also E=_—4:>5k—5=16:>5k=16+5=21:> k=g s (hk) =(§,2)
—4 5 5 55
1 , .
E(x -4) if 0<x<2
14. Check the continuity of f(x) =10 if x=2 at2.
2-8x7 if x>2
Sol: (a) Whenx <2, LHL= Lt f(x)= Lt %(x2—4):%(4—4)=0 ........ (1

X—2— X—2—

(b) Whenx>2,

x—2+ X—2+ X—2+ X

From (1) & (2), L.LH.L#R.H.L Hence, proved that f(x) is not continuous at 2.

RHL= Lt f(x)= Lt 2-8x7°)= Lt (2—%J=2—§=2—1=1 ....... @)
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:>d—y:3x2+8x
dx

e .. Slope of the tangent at P(—1, 3) is
* m=3(-1)2+8(-1)=3-8=-5
® (i) Tangent at (-1, 3) with slope -5 is
* y -y =m-xy)
¢ oDy-3=S5x+1)=-5x-5=>5x+y+2=0
-1 -1 1

* 1 fth lis —=—=
@) Slope o enormalsm 575

1
e Normal at (—1,3) with slopeg is

1
* Y-y =—;(X—X1)

* :>y—3:%(x+l)

* =5y—-15=x+1=>x-5y+16=0

15.  Find the derivative of sin2x from the first principle.
Sol: e  We take f(x) = sin2x, then
*  f(x +h)=sin2(x + h) = sin (2x + 2h)
e  From the first principle,
« fro= L L0
h—0 h
v = Lt sin(2x + 2h) —sin 2x
h—0 h
* = Lt 1[2005( (2x +2h) + 2x )sin((% * 2h)72{ )J |:‘.'SinC—sinD= 2c0s(c+D }in(—C_D J]
h—0h 2 2 2 2
* =2 Lt lcos 4x+2h sin @
h—0h 2 Zz
* =2 Lt lcos M sin(h)
h—0h 7z
e =2 1Lt lcos (2x + h)sin(h)
h—0h
« =2 Lt cos(2x+h). Lt Smb
h—0 h—0 h
*  =2cos(2x +0)(1) =2cos2x
16.  Find the equations of the tangent and the normal to the curve y=x3+4x2 at (-1, 3)
Sol: e  Givencurveisy =x3+4x2,
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17.

Sol :

The displacement s of a particle travelling in a straight line in t seconds is given by
s = 45t + 11t2 — t3. Find the time when the particle comes to rest.

: : S d
The distance-time relation is given by s =45t + 112 -3 = v= d_S =45+22t-3t>
t
If the particle comes to rest then v =0

= 45+22t-3t2 =0=3t> —22t-45=0

= 3t? —27t+5t-45=0=3t(t-9)+5(t-9)=0= 3t +5)(t-9)=0
=>t=9o0rt=-5/3

L t=9 (.- t cannot be negative)

.. The particle becomes to rest at t = 9 sec
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SECTION-C

18. Find the circumcentre of the triangle whose vertices are (1,3), (-3,5),(5,~1).

Sol: e Take S(x, y) as circumcentre
e VerticesA=(1,3), B=(-3,5),C=(5,-1).
* We know SA =SB =SC
Step-1: Take SA =SB

= x-DPHy =3 =\ (3 4y -5

Squaring on both sides, we get
(x=172+(@y-3)?=(x+3)+(y-5)7

= (L +1-20+( 7 49-6y) = (X% +946x)+(y¥ +25-10y)
= 6x+2x — 10y+6y+25 49 -9 —1=0

= 8x—4y+24=0 = A (2x — y+6)=0

Step-2: Take SB =SC

= J(x +3) 2y =5 =y/(x =52 +(y +1)?
Squaring on both sides, we get
(x+ 32+ (y = 5P = (x = 5>+ (y + 1)2
= ( )/ +9+6x)+( ]Z/ +25-10y) =( /f +25—-10x)+( ),2/ +1+2y)
= 6x+10x —10y — 2y+9 +25 >25 —1=0
=16x—12y+8=0= A (4x —3y+2)=0
= 4x -3y +2=0 ... 2)
Step-3: Solving (1) and (2), we get S;
()= 2x—-y+6=0;
(2)=4x-3y+2=0

. X _ y _ 1

=D2-(3)6 64)-22) 23)-4-D
- X _ ¥y _ 1

—2+18 24-4 -6+4

x_y_1

16 20 -2
:}X:i6=_8’y=__20:_10

2 2

.. Circumcentre S (x, y) = (-8, —10)
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19.

Sol:

a+b

\J(a=b)* +4h*

If 6 is the angle between the pair of lines ax? + 2hxy + by2 =0, then cos6 =
Let the separate equations of ax2 + 2hxy + by2 =0be/jx+myy=0....(1)and
Lhx+myy=0 ... )

cax2+ 2hxy + by2 = ([1x +myy)(/rx +myy)

Comparing both sides, we get /;/, =a, /{ym, +/,m;=2h,mym, =b.

If 0 is an angle between the lines (1) and (2), then

Ll +mm, lil, +mm,

cos0 = =
\/(112 +m%).(122 +m%) \/112122 +m12m% +112m% +122m12

_ il + mym,
0ty =mymy Y + 2y +(ymy +ymy ) — 2y,
a+b a+b ‘+a® +b% =(a—b)? +2ab

) Ja—b)? +(2h)> B Ja—b)? +4n? a? +b% =(a+b)> —2ab

20.

Sol:

Show that the lines joining the origin to the points of intersection of the curve

x2— xy + y2+ 3x + 3y — 2 = 0 and the straight line x—y —\/5 =(0 are mutually

perpendicular.

* Givenlineisx—y=.,/2 = Y1)

2

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

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

x2 —xy +y2 +3x(1) + 3y(1) - 2(1)2 =0

2
:>xz—xy+y2+3x(X y)+3y(x y]—Z(X y) =0

V2 V2 Z

_, V2% —2xy 42y +3x(x - y) +3y(x - y) -2 - y)® _
= -

:>\/§x2—\/§xy+\/§y2+3x2— yj}y{ —3y2 —\/E(x2 +y2 —-2xy)=0
= 2x2 —\/Exy+\/5y2 +3x° —3y2 —2x2 —\/Eyz +2\/§xy=0
= 3x2 —3y2 +\/§xy:0

* Here, coeff. of x2 + coeff. of y2is 3 -3 =10

0

.. The pair of lines are perpendicular
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21. Find the angle between the lines whose d.c’s are related by / + m + n = 0 and
E+m?2-nt=0

Sol: e Given /[+m+n=0 =/=—(m +n)....(1),
e P+m?2-n?2=0...Q2)

e Solving (1) & (2) we get

[<(m +n)] 2+ m2n?=0= (m? ;P‘{[ +2mn)+m> f(‘( =0

= 2m2+2mn =0 =>,Z(m2+mn):0
=>m?+mn=0 = m(m-+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= M :0:6=—-1:0:1
* So, d.r’s of L= (ay,by,¢q)=(-1,0,1) .....(3)

Case (ii): Put m = —n in (1), then
=—~(n+n)=0
S 1=0

Now, [ :m:n=0: —;(:)'( =0:-1:1
So, d.r’s of L, =(a,, by, ¢y) = (0,-1,1)......(4)

e [f 0 is the angle between the lines, then from (3), (4), we get
[ ajap + b1b2 +CiCy | _ [(=D(0)+ O)(—=D+1(1)|
JaZ o2 @3 b3 +cd)  VED?+02+120% + (<) +12)

* cosO=

! =L=l=cos60°:>9=60°
Jo@) V4 2

Hence, angle between the lines is 60°.

I dy
22.  If x'08Y = logx then find dx

Sol :  Given that x12Y =logx => log(x12Y) = (logy)(logx) = logy(logx) = log(logx)
Differentiating w.r.t x, we have
X ydx | logx| x X y dx | xlogx

=>logx dy 1 logy 1{ 1
y Jdx xlogx X x| logx

X dy 1 [l—logxlogszl—logxlogy :ﬂzl(l—logxlogy]

ydx  logx log x (logx)? dx x| (logx)?
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23.
normal, subtangent and subnormal.

Sol: e Given x = a(t + sin t), on diff. w.r.to t, we get

dx
dt
Also given y = a(1—cost), on diff. w.r.to t, we get
dy

——ai(l—cost)— 0 + sint) = a(sint
at at =a(0 + sint) = a(sint)

—ad—(t+sm t) =a(l+cost)

_dy _(dy/dy _ A (sint)

,Zsinic — int
sint AP

Tdx (dx/dt)  A(l+cost) 1+cost

*

So, m= tanE and given y =a(l—cos t)

y 1+m?

*

(i) Length of tangent

a(l—cost), /1+ tanzé‘

t
tan —
2

. t t t
Za.s1n2—sec—.cot— =
2 2

* (ii) Length of n0rmal=‘y

R
m

1—
= a(—cct)st) = ‘a.(Zsin2 %Jcotl

= aZy(
2
tan —

* (iif) Length of subtangent

* (iv) Length of subnormal =|y.m|=

t
ZCO E )

.ot t
* =la(l—cost) /1+tan2£ . 231n2— sec—
2 2 2
sin —
*x = 2asin2£.; =|2asin—. = 2asinl.tan£
t 2 2
CcOS — CcOS —

a(l—cost tan—
( ) 5

At any point t on the curve x = a(t + sint),y = a(1 — cost), find the lengths of tangent,

= =tan—
2

COS —

cos—
=|a. 2s1n— cos—

a 2s1n2£ tant
2 2

Sl*

2asin” — tanl
2 2

|as1nt|

2t
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24.

Sol:

Find two positive integers whose sum is 15 and the sum of whose squares is minimum.

1)

2)

3)

4)

5)
6)
7)

. 15
.. Required numbers are x = EX y=—

Let the two positive numbers be X,y

Given thatx +y =15

Let f (x) =x2 +y2 =x2 + (15— x)?

X)) = x2+ (15-%)2.....(2)

Diff. (2) w.r.t x, we get

f'(x)=2x+2 (15 -x) (-1)=2x-30+2x
=4x — 30 =2(2x — 15)........ 3)

At max. or min. we have f'(x) =0

=2x-15=0 =x=152

Now, Diff. (3) w.r.t x,we get {"(x)=4 ...(4)

Atx=15/2, from (4), {'(15/2)=4>0

. f(x) is minimum when x= 15/2 and

15 15
—15-===
Y 2 2
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