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SECTION-A
I. Answer ALL the following VSAQ: 10 x 2 =20
1. Find the angle which the straight line y = /3% — 4 makes with the Y- axis.
2. Find the distance between the parallel lines 3x+4y—3 = 0 and 6x+8y—1=0.
3. Ifthe distance between the points (5,—1,7) and (x,5,1) is 9 units, find the values of x.
4.  Write the equation of the plane 4x—4y+2z+5=0 in the intercept form.
3+x 3 X2 +3x+2
5. Find Lt &~ 6. Evaluate Lt ————
x->0 X X>3X°-6x+9
. . . . —1 _ 2X+3
7.  Findthe derivative function of tan™"(logx) 8. If Y= Ixt 5then find y"
9. Derive relative error and percentage error of the variable 'y’
10. Find the absolute extremum of f(x) = x> defined on [- 2, 2]
SECTION-B
II. Answer any FIVE of the following SAQs: 5x4=20
11. A(5,3) & B(3,-2) are 2 fixed points. Find the equation of locus of P, so that the area of triangle
PAB is 9 sq.units.
12. When the origin is shifted to the point (3, — 4) and transformed equation is x> + y? = 4. Find the
original equation.
13. Ifthe straight lines ax + by + ¢ =0, bx + ¢y +a=0 and ¢x + ay + b =0 are concurrent, then prove
that a3 + b3 + ¢3 = 3abc
14. Find Lt (%) 15. Find the derivative of cotx from the first principle.
x—a -
16. Find the approximate value of 3/999
17. The distance-time formula for the motion of a particle along a straight line is s = t3-9t2 + 24t —18.
Find when and where the velocity is zero.
SECTION-C
III. Answer any FIVE of the following LAQs: 5x7=35
18. If Q(h, k) is the image of the point P(x{, y1) with respect to the straight line ax + by + ¢ = 0 then
prove that (h—xq):a=(k—yy):b=-2(ax] +byjtc): (a2 + b2).
19. Ifax? + 2hxy + by2 + 2gx + 2fy + ¢ = 0 represents two parallel lines then Prove that (i) h? =ab
2 2
(ii) af? = bg2 (iii) the distance between the parallel lines is 2\/ 9 & o 2\/ f* —be
a(a+h) b(a+b)
20. 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 =0and the line x + 2y = k are mutually perpendicular.
21. Find the angle between the lines whose d.c’s are related by / + m+n=0 & 2+m2-n2=0
22. If y=xva® +x% + azlog(x +va? +x? J , then show that% =2Va? +x2
23. Find the condition for the orthogonality of the curves ax2 + by2 =1and a1X2 + b1y2 =1
24. Find the points of local extrema and local extrema for the function f(x) = cos4x defined on (Ogj
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SECTION-A

1. 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=4/3
= 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°

2. Find the distance between the parallel lines 3x+4y-3 = 0 and 6x+8y—1=0.
A:  We write the first line 3x+4y—3=0 as 6x+8y—-6=0 ....... (1)
Second line is 6x+8y—1=0 .....(2)

la—C| |[6+1 |5 5 5

\/612+b2 \/62+82 V36+64 100 10

1
.. The distance between (1) & (2) is >

3. If the distance between the points (5,-1,7) and (x,5,1) is 9 units, find the values of x.
A: LetA=(5,-1,7)and B=(x,5,1)

Given that AB=9 = \/(5-x)2 + (-1-5)2 + (7-1)% =9

Squaring both sides we have (5 x)2 +36+36=81=(5- X)Z +72=81=(5- X)2 =9

=5-Xx=43=>x=5+3=x=8o0r2

4. Write the equation of the plane 4x—4y+2z+5=0 in the intercept form.
The given equation of the plane is 4x—4y+2z+5=0— 4x—4y+2z=-5

4x -4y 2z X z X z
:>_—5+_—5y+_—5=13 5 + )5/ + 5 =1whichisintheinterceptform5+%+E=1
4 4 2
3+X 3
S) —€
5. Find Lt
Xx—0 X
3HX 3 3aX X _
A Lt © € - Lt e -1 = Lt e—1=e3(1)=e3

X—0 X X—0 X x—>0 X
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XT+3x+2
6. Evaluate Lt ————
X—>3x“—-6x+9
X2 +3x+2 x2+3x+2 _ 9+9+2
A: Lt2—= Lt—2=—2=00
X=>3X°-6x+9 x-3 (x-3) (3-3
7. Find the derivative function of Tan_l(logx)
d d _
A: Giveny=Tan ! (logx), then d_i = &Tan 1(I0g X)
—;E |ch — 1 1
1+ (logx)? d 1+(logx)? ) X
_2X+3 dy
8. Ify= 4X_*_S,then find &
dlu v.i(u) - u.i(v)
A: Formula: _(_j __dx dx
dx \ v v2
& (4x+5)%(2x+3)—(2x+3).§(4x+5) _ (4x+5)(2) - (2x +3)(4)
- = - 2
dx (4x+5)° (4x +5)
8K +10-8% -12 -2
(4x + 5)2 (4x + 5)2
9. Derive relative error and percentage error of the variable 'y’
A: Error:If an error Ax occurs in x of y = f(x) then error in y is Ay =f' (x) Ax
Relative Error: If an error Ax occurs in x of y = f(x) then relative error in y is 7
A
Percentage Error: If an error Ax occurs in x of y = f(x) then percentage error in yis m x100
10. Find the absolute extremum of f(x) = x* defined on [- 2, 2]
A: Givenf(x)=x2 = f'xX)=2x.Now f'(x)=0 =2x=0 =>x=0
Also f(x) =x?is continuous on [-2, 2]. Now f(2) =22=4; f(-2)=(-2)2=4
Also f(0)=02=0
Hence the minimum value is 0. The maximum is 4.
.. Absolute extremums = {0, 4}
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SECTION-B

A(5,3) and B(3,-2) are two fixed points. Find the equation of locus of P, so that the area

of triangle PAB is 9 sq.units.

*  Let the locus point P=(x.y)

® Given points A=(5,3), B=(3,-2)
Given condition:

Area of A PAB =9 sq.units

*AZE
2

X1 —Xp X1 —X3
Yi—Y2 Y1—VY3

=9

5-3 5-x
3+2 3-y

1

* =
2

. ‘2 5-x _29)

=
5 3-y

e=|2(3-y)-5(5-x) =18
*—=|6-2y—-25+5x|=18

e —|5x — 2y ~19|-18

* = 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

Hence, locus of Pis (5x =2y —37) (5x =2y —1)=0




% JR MATHS-1B

6 AP-IPE 2019 SOLVED PAPER

12. When the origin is shifted to the point (3, — 4) and transformed equation is x> + y2 = 4,

[6 |
—_

Find the original equation.

* Given transformed(new) equation is taken as X2+Y2=4..... (1)
e We take origin (h, k) = (3, —4), then

* X=x-h=X=x-3

* Y=y-k =2Y=y+4

e From (1), original equation is (X — 3)2 +(y+ 4)2 =0

e = (x2+9-6x)+ (y2+16+8y)=0

o — -18+12y+17x —-34-7y+21-11=0

o =x2+y2_6x+8y+21=0.

13.

If the straight lines ax + by + ¢ =0,bx + cy + a=0 and cx + ay + b =0 are concurrent,
then prove that a3+ b3+ ¢3=3abec.

Givenlines ax +by+c=0 ........ (1)
bxtcyta=0 ..... )

' X _ y _ 1
Solving (1) and (2), we get P, 1o~ (©() cb—(a)@) ac—(b)(b)

Xy 1

RS

v a2
x _y 1 :>X:abc andy:bca

ab—cz_bc—az_ca—b2 ca— b? ca— b?

.. Point of intersection P = (

ab—c? bc—a®
ca—bz’ca—b2

ab—c? bc—a®
But P 5 5 liesoncx +ay+b=0 [--Given lines are concurrent. |
ca—-b“ ca-b

—c ab C2 1ol € a2 +b=0=c(ab-c?)+a(bc-a?) +b(ca—b%) =0
ca-b ca—-b

—cab-c+abc—at+bca-bP=0=3abc=a’+b° +c3

Hence, proved that a +b° +c3 =3abc
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xgna—asnx
14. Find Lt [)
X—a X—a
T (xdna—asna)—(asnx—asna)
A: o X3hazasnxX = |t (*. Subtract and Add asina)
X—>a X—a X—a X-a

= Lt
Xx—a X—-a X—a

ol

X—a X—a X—-a
. (x—a
sin

— sina—2a Lt cos[x+aj. Lt 2 j = sina—Zacos 249 .
x—a x—»a (X-2) 2

a Xx—a X—-a

sina(x—a)-asinx-sina) _ . [(}/a)sina]_a Lt (sinx—sinaj

= Lt sna-a Lt

=gna-acosa

NP

15. Find the derivative of cotx from the first principle.
A:  We take f(x) = cotx , then

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

From the first principle,

f,(X):hitof(xmr)]—f(x)

Lt cot(x +h) —cot(x) _ Lt 1| cos(x+h) cosx
" ho0 h h>0h| sin(x+h) sinx

Lt 1| cos(x +h).snx—sin(x + h).cosx
hooh sn(x +h).sinx

= Lt —|— .
h—-»oh| sin(x+h)sinx

1[ —sin((x +h) = x)
[- cosAsinB-sinAcosB =-sin(A - B)]

_ Lt 1[  -sinh
h—-0h| sin(x +h)sinx

_ Lt (—sinhj 1
h>o\ h ) hsosin(x+h).sinx

1 2
=-1 — = |=—cosec“x
SnXx.anx
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16. Find the approximate value of 3/999
A: Given 3099 = 31000-1
.. known value x = 1000 and Ax =—1.
1
Let, f(x)= §/§ =x3
1 2
-1 _£
S =sx3 =iy s-_L1_
3 3 3X2/3
Formula: f(x+Ax)=[f(x)+{ ' (X)AX].t known x
1
- 999 = Yx + — - Ax
3X
=31000 +;(—1)
3(1000)%°
1 1 1 1
=10+ ——=(-1)=10- =10- =10-—=10- =
3(103)2,3( ) a0 3000 =10~ 555 =10-0.0033=9.9967
17. The distance-time formula for the motion of a particle along a straight line is
s = t3 — 9t2 + 24t — 18. Find when and where the velocity is zero.
A: Given thats =t>— 9t + 24t — 18

jvdocityvzg—f:stz —18t+24=3(t2 -6t +8) =3(t— 2)(t— 4)

If velocity is zero then (t—2)(t—4)=0=>t=2o0r4
.. the velocity becomes zero after 2 seconds and 4 seconds.
Ift=2thens=1t—9t2+ 24t — 18 =23-9(22) + 24(2) - 18 =8 -36+48 — 18 =56 — 54 =2
Ift=4 then's = 3- 9t + 24t — 18
=43-9(42) +24(4)— 18 =64 — 144+ 96 — 18 = 160 — 162 = 2

.. the particle is at a distance of 2 units on either side of the starting point.
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SECTION-C
18. If Q(h, k) is the image of the point P(x,, y,) w.r.to the straight line ax + by + ¢ =0 then

prove that (h—x,) : a=(k—y,) : b=-2(ax,+ by, + ¢) : (a?+ b?).

% BABY BULLET-Q AP-IPE 2019 SOLVED PAPER

A: e Given P=(x;,y;),Q=(hk)

Yo=¥1_Kk-y1
Xo —=X1 h—Xl

® So,slope of %is my =

® Slope of the line ax + by +c=01is mj =—%
® Two lines are perpendicular = mym, =-1

(a4 A=(i2a)

_kewi _b_k-yi_h-x
h-x; a b a

e We take Mzk_ylzr ......... (@)

a b
=r=>h-xy=a=h=x+a

h—Xl
a

kK-yq
b

Now, P=(x;,y;), Q = (h, k) =Mid point of PQ isR = (_Xl +h yi+ "j

=r=>k-y;=br=k=y;+br

2 2
e ButRliesonax+by+c=0

:>a(xl—+hj+b(yl—+k]+c:0
2 2
:a(x1+h)+b(yl+k)+2c:0

2
=a(x;+h)+b(y;+k)+2c=0

=8xq+ (% +a)]+by; +(y; +br)] +2¢=0
= a[2x1 + ar] + b[2y; + br] + 2c=0
:>2ax1+a2r+2by1+b2r+2c=0
:>a2r+b2r+2ax1+2by1+2c=0

= r(a® + b%) = —2(ax, + by; +©)
[ —2(axq + by, +C)

e From (1) & (2), h-xy _k-y; _—2(ax +by; +0)
a b a® +b?
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19. If ax2 + 2hxy + by2 + 2gx + 2fy + ¢ = 0 represents two parallel lines then Prove that

(i) h2 = ab (ii) af2 = bg? (iii) the distance between the parallel lines is

2/9 () 2 -bc
a(a+hb) b(a+b)

A: * Letax? + 2hxy + by2 + 2gx + 2fy + ¢ =0 = (lx + my + n)(ix + my + n,)

On equating like term coeff. , we get

* a=0F b=m2 h=mm, 2g= l(n; +n,y),2f=m(n; +n,), c=nn,
* () h?2=(Im)>=Pm?2=ab=h2=ab
*

(ii) o2 :|z[m(n12+n2>J2 12wy +np)? _ mA2(ny +ny)? :mz(l(nﬁnz)f _ bg?
4 4 2

[Ny — |
*  (iii) Distance between /x +my +n; =0, /x + my +n,=0is 2 & m2

*
2 2
2
i g —ampn, (Ig - 42—402 A — dac _, |9’ -
Ja+b = ar b arb aa+b) a(a+b)
2 —hc
*  Similarly, by takingn| +n,= m e get, the distance between the lines 2

b(a+ b)
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20.

[11 ]
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
k

* The given line is x+2y=k = 1 .(1

«  Given curveis 2x2 —2xy +3y2 +2x —y — 1 =0............ 2)
*  Homogenising (1) & (2), we get

* 2x2 — 2xy + 3y + 2x(1) - y(1) - (D =0

2
*:>2x2—2xy+3y2+2x(x+k2y]_y(x*;(2yj_ (X+§Y) 0
k

N 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
* = x2(2k? + 2k = 1) + y2(3k? — 2k — 4) + xy(-2k® + 3k —4) =0

o 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

Hence, value of k =+1
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21.

A:

Find the angle between the lines whose d.c’s are related by +m-+n=0 and 2+m2-n2=0

Given /+m+n=0 =/=—-(m+n)....(1),
e 2+m2-n?=0...0Q)
e Solving (1) & (2) we get [-(m +n)] 2+ m? - n?=0
= (m2 yn/‘( +2mn)+m2 74'1/‘( =0
= 2m? + 2mn=0= Z(m?+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
“l=-n
Now, | im:n= A :0:4=-1:0:1
*So, dr’sof Ly =(ay, by, ¢)) =(-1,0,1) .....(3)
Case (ii): Putm=-n in(1),then /=—(n+n)=0
S 1=0
Now, | :m:n=0: -f: 4 =0: -1:1

So, d.r’s of Ly = (ay, by, ¢5) = (0, -1, 1) ...(4)

e [f 0 is the angle between the lines then from (3), (4), we get
|8q8 + 10,0, + ¢G5 |
J(@f +b? +cf)(a3 + b3 + )

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

* COSO =

1 1 1

@@ Ji 2

Hence angle between the lines is 60°.

=c0s60°= 0 =60°
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22.

) i 4

If y =xya? +x +a2|09[><+\/a2 - XZ),then show that & = 2ya2 + x2

dx

Giveny=X\/a2 +x2 +a® Iog(x+\/a2 +x2);

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

& = [xi\/a2 +x2 +\/a2 +x2 i(x)} +a’ iIog(x +va? +x2)}
dx dx dx L dx

x—t 92 (a2 x|+ a2 — 9 iV x?)
dx X +/a2 + x2 dx

2va? + x
_ X 2 2 a2 1 1
—Z = (Zx)+~a® +x J+(X+\/a2+x2J( +,Z\/a2+x2 (ZX)J

2

aZ+x X +ya2 + x2

2
[ x%+(@%+x?) . a JaZ+xZ + x
a?+x? m Va? +x?
2

a2 + 2x2 a

= +
\/a2+x2 \/a2+x2

_a2+2x2+a2

aZ +x?

_ 2a%+2x?

a% +x?

_2(a% +x?)

a® +x?

;A

=2Va% +x

" g—y: 2va? +x?
X

|
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23. Find the condition for the orthogonality of the curves ax? + by2 = 1 and
alxz + b1y2 =1.

A: 1) Finding Point of intersection:

Take P(x;, y;) as the point of intersection
® So, P(xq,y) lies on both curves ax2 + by2 =1and a1x2 + bly2 =1
* :>ax12+by12=1anda1xf+b1yf=1

S ax12 + by12 = a1x12 + b1y12 = ax12 - alxl2 = b1y12 - by12 = xf(a— &)= y12(b1 -b)

:x_fz by-b _—~(b-by)
yZ2 a-a a-a

(1)

2) Finding Derivatives & Slopes:

Given ax? + by2 = 1, on differentiating w.r.to x, we get

. 2ax+2byﬂ=03ﬂ:_ﬂ
dx dx by
. axq
*  So slope of the tangent at P(x;,y;) is My = _W
1
X
x Similarly, we get My = — 2L
b1yy

3) Applying orthogonal condition:
*  But mm,=-1 [-:Curves intersect orthogonally]

. :{;%J(ﬂjz_b @i _ g by
by; by bbyy? y;

*  Equating (1) & (2), Zgi 2 211 aa_aflzbb_blbl

A A 8 M
/éalaﬁfﬂblb%

11111&11

Hence proved.
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A:

) S 4

24. Find the points of local extrema and local extrema for f(x) = cos4x defined on (0,n/2)

T
Given f(x) = cos 4x and is defined on (0,5)

- f(x) =—-4sin4x and f "(X) = —16c0s4x

T
Stationary points are the roots of f'(x) = 0 lying in the domain (O,E)

f'x)=0=>—-4sin4x=0=sind4x=0
= 4x = 0, 7, 27, 37, 47, ccovreenes =Xx=0,

T
The point lying in the given domain is X = 2 only.

Thus X = % is the stationary point of the given function,
” T T
Now f (Z) = —16cos4(zj =-16n=-16(-1) =16 > 0.

T
.. The function f has local maximum at X = Z and

s T
its local minimum value is f (Z) = 0054(2) =cosn=-1
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