Mathematics Tangent & Normals

Tangent & Normals
Single Correct Answer Type

Lo The points of contact of the tangents drawn from the origin to the curve Yy = x> +3x+4 are

1.(2,14), (-2,12)  2.(2,12), (-2, 2) 3. (2, 14), (-2, 2) 4.(2,12), (-2, 14)
Key. 3
Sol.  Let P(X,Y,) beapointon the curve y = X2 +3x+4

=y, =x+3x+4 ...

dy
(&)at(xl,yl) =2% +3

Equation of tangent is: Y —Y, =m(X—X,)
It is passes through (0, 0)

Then y,=2X +3%  ....(2)

From (1) & (2) X =12

. the points are (2,14) &(-2, 2)

2. If 3x+2y =1 acts as a tangent to y:f(x) at x=1/2 and if
<1 2
potim—— X e S
x—0 e X e_x -
f #T
2 2
a)1/2 b)1/3 c)1l/6 d 1/7
Key. A

Sol. slope.of 3x+2y =1 is ;
:>f1 (lj:__S
2 2
-1

)

S¥polily o U3 _1/3 1

e T R " 1-1/3 2/3 2
3. If the tangent drawn at P(t = gj to the curve x =sec’t, y = cott meets the
curve again at R, then, PR=
a) % b) % c) % d) %
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Key. A

Sol.

Key.

Sol.

Key.

Sol.

_Mtzgx:2J:1:Pis@J)

dy| _  -—cosec’t
dx|=; 2sect.sect.tant

~1/2

-. tangent at P(2,1) is, y="%5"

Elimating t’ curve equation is, x=2,5=R(5,-1/2)=PR = %\/g

If the points of contact of tangents to y =sinx, drawn from origin always lie

a b
on— —— =c, then,
2 X2

y
a) a,b,c are in AP, but not in GP and HP
b) a,b,c are in GP, but not in HP and AP
c) a,b,c are in HP, but not in AP and GP
d) a,b,c are in AP,GP and HP
D

Let P(h,k) be any point on y =sinx
= k =sinh. tangent P is y -k = cosh(x ~h)
(0,0)= -k =cosh.(0-n) = cosh = %

1 1
—-—F=1=a=Lb=1lc=1

Yy X

A(l,O),B(e,l) are two points on the curve y=Ilog, x. If P is a point on the

curve at which the\tangent to the curve is parallel to the chord AB, then,
abscissa of B, is

a) =1 p &1 ) e-1 d) e+1
2 2

C
By LMVT, applied to f(x)=logxon[le],Janx, e (le)>f'(x,)= f(e)—f(1)

=X,=€e-1

=3t - 9x+5

6. The abscissa of the points. Where the tangent to the curve ¥ = is parallel
to x-axis is
1)0and O 2) x=1and -1 3) x=1and -3 4) x=-1and 3
Key. 4
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o
=% 0=x=-13
Sol. Tangent is parallel to x-axis dx
7. Co-ordinates of a point on the curve ¥ = xlogx at which the normal is parallel to the line
du—dy =3 , are
1) (0,0) 2) (ee) 3) (e72,207) 4 (22, -227)
Key. 4
-1 -1
= = = ]. i E_j
Sol.  Slope of the normal I+logx  l+legx
2
ax
y=xtand-——7 [D -::.::r-::—]
8. If the point on Zutcost @ 2/ where the tangent is parallel to y=x has an
22
ordinate 4 then the value of & is
1) & 2) 7 3) 4)
2 & 3 4
Key. 3
ax tan o — 1
= tan Cﬁi—ﬁzl:ﬂngug cos® ot

Sol. Given m=1 U cos O i substitute x and y values in

u? oy [ \ 1} bl

—=—[Eh e | = = —

given equation da  a 2 3

-
9. If at each pointof the curve ¥ =% —& +x+1 the tangent is inclined at an acute angle with

the positive direction of the x-axis, then a lies in the interval

D23 2 [-22] I[BE] A
Key: "3

Y o3t 2m+1,. T 50 ;
Sol. dx dx St -Zax+1=0

T 1
10. The number of tangents to the curve * ty©=a

to the axes, is

, Where the tangents are equally inclined

1) 2 2)1 3)0 4) 4
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Mathematics
Key. 2
d xh’!
= ﬁ ="
Sol. ¥

{"EJ =1 =a® ¥ =0
l:ix .'F

a4 g =G Lot B is omthecwrve)

there is only one point

11. The tangent at any point on the curve *
Q. The locus of the mid point of PQ is

3 W3
=acoes 8, y=asn” &

meets the axes in P and

1Hﬁ+y2:f ”Ebﬁ+yﬂ=a3$4@ﬁ+f)=f ng+yj:4f

Key. 3

Sol. Equation of tangent at dis
4 (xj +5r2) = a’

3 2 2
i+y:1 t Y

12. If the curves & 452 and f2
1) g + 22 =% 2) gyt =P

Key.©+. 3

=T = [acosé‘,ﬂ),Q: [G,asinﬂ)

3) gt —pt =

.Locus of midpoint of PQ is

]
b cut each other orthogonally then .

4) @ +p2 =1 -t

2 2 2

Sol. IFthe curves &% hy = 1,a3x2 +hyyt =1 cut each other orthogonally then apply
1 _1 1 3 1
a b oa b

13. If the relation between the sub-normal and sub-tangent at any point on the curve

_:u: = I[x+.:z] ,

1S

: pf(SA)= g(ST]:ﬁzEHE
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1) 8 2) 27 3) 4 4) g
27 B 9 4
Key. 1
Sol. Length of sub normal =|3r1m|
:
Length of sub tangent =™
14. The sum of the lengths of subtangent and tangent to the curve
) g
x=¢ [2 cos&—log I[c-::-se-55'+|:-::-t E?]I:I v=csn 28al 8= —
is
1) ¢ 2) 2¢ 3) 3¢ 4) 5¢
2 2 2
Key. 3
_ ol
Sol. Length of tangent ™

_f_L‘
m

Length of sub-tangent ‘

15. The curves C, 1y = x2—3; C,iy= kx?,k <1 intersect each other at two different points.
The tangentdrawn to C2 , at one of the points of intersection A = (a, yl)(a > O) meets

C,againat B(LY;). (Y, #Y,). Thenvalueof a=___?

a)4 b) 3 c)2 d)1
Sol: _.ans:b
solving
/ 3 3k 2\ 9
Cl&C2 :>A( E,EJZ(a,ka )=(a,a —3)
tangent 1to C, at Ais y+a’ —3=2kx ————— )

=B=(1-2) (A=1).
from expression (1) —2+a*-3= Za(l—%z).

—a=3,a=-2,a=1
sa=3
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16. Let f(izyJ:%(f(xH f(y)) for real x andy. If f'(0) exists

and equals to -1 and f(0)=1 then the value of f(2) is

a) 1 b) -1 c)% d) 2
KEY : B
£100 = lim L CEM = 109
h—0 h
f(2x)+f(2h) (%)
=lim 2
h—0 h
f'(x)=-1 ;F(2x)=21(x)-1
= f(x)=1-x
17. If the length of subnormal is equal to length of sub-tangent.at point(3,4) on the curve
y =f(X) and the tangent at (3,4) to y =f(X) meets.the coordinate axes at A and B,
then maximum area of the AOAB where O is origin, is
(A) Esq.units (B) ﬁsq.units
2 2
(Q) 5—1$q.units (D) 8—1sq.units
2 2
KEY : B

Sol : Length of subnormal = length.of subtangent

dy Yi
(2,
AX iyl [dyj
X )
= ﬂj =41
dX (Xer1)
. (ﬂj _
dX (X1Y1)

1 1
Then the equation of tangent is Y —X =1 and area of AOAB = Exlxlz >

1 49
Then the equation of tangent is X+Y =7 and area of AOAB = > xTxT= >
18. The equation of normal to the curve x + y = xY, where it cuts the x-axis is
(A)y=x-1 (B)x+y=1
(C)12x+y+2=0 (D)3x+y=3
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Key: A
Sol: At x-axis,y=0=>x=1
Xx+y=x'=In(x+y)=yInx

L(1+yjzz+ylnx
X+Yy dx) x dx

dy _
(d—xm’j' '

So equation of normaly -0=x- 1.

19. Maximum no. of parallel tangents of curvesy =x3-x*-2x+5andy=x>-x+3 is
(A) 2 (B)3
(C)4 (D) none of these

Key: D

Sol: Let m be slope is common tangent

Thenm=2x-1and m=3x%-2x-2,

So, infinite common tangents

20. The equation of the straight lines which are both tangent and normal to the
curve 27x> =4y° are

a) x:i\/ﬁ(y—Q) b) x:i\/g(y—Q)
c) X=i\/§(y—3) d) X=i\/§(y—3)
Key. A
Sol. x=2t°,y =3t = tangent at tis x =yt =-t°> Normal at t,is, xt, +y =2t} + 3t>
1 —t°

StOL3P =22 0t =2t =42

.
t, ot] +3t?
~. lines are x=+2(y~2)

21. If f(x)+f(y)=Hx)E(y)+f(xy),f(1)=0,f'(1)=-2 then, equation to the
tangent, drawn.to the curve y = f(X) at x = \/5 is,

a) 2«/§X—y—3:0 b) 2«/§X+y—3:0
) 2J§x+y+J§=0 d) 2\/§x+2y—3=0
Key. B

Sol. " ~Clearly f(X)zl—X2 at X=«/§,y:—1:> tangent at (\/5,—1) is,

y+1=—2\/§(x—\/§)
22. Let f(X) be a polynomial of degree 5. When f(x) is divided by (x — 1)3 , the

remainder 33, and when f(x) is divided by(x + 1)3 , the remainder is —3. Then,

equation to the tangent drawn to y =f(x) at x = 0 is

a) 135x+4y+60=0 b) 135x-4y-60=0
c) 135x-4y+60=0 d) 135x-4y+75=0
Key. C
5 3
Sol. f(x)=274x _452X (139X 15 at X=O,y=15:>f1(0)=%
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135

= tangent equation is y—15= 2 (x)=135x-4y+60=0

23. If the equation x*° —5x*® =K has exactly one positive root, then, the
complete solution set of K is,
o) (0,2) b) (~,0) ) (32) 4 (0
Key. D

Sol. Sketch y=x"°-5x*° and y=K

24. The equation of the straight lines which are both tangent and normal to the
curve 27x> =4y° are

a) x=1/2(y-2) b) x=+/3(y-2)
) X=i\/§(y—3) d) x=i\/§(y—3)
Key. A
Sol. x=2t°,y=3t> = tangent at t is x—yt=-t° Normal at.t,is, xt, +y =2t} + 3t”
1 —t°

= =t -3t’-2=0=2t’=2=t=1442
t, ot} +3t? 2

. lines are x = i\/ﬁ(y— 2)
25. If f(x)+f(y)=f(x)f(y)+f(xy),f(1)=0,£(1)=-2 then, equation to the
tangent, drawn to the curve y = f(X) at'x = «/5 is,

a) 2y2x-y-3=0 b) 2V2x +y-3=0
o) 242x+y+3=0 d) 22x+2y-3=0
Key. B

Sol. Clearly f(X)zl—X2 at X=\/§,y:—1:> tangent at («/5,—1) is,

y+1:—2\/§(x—\/§)

26. Let f(X) be a polynomial of degree 5. When f(x) is divided by (x — 1)3 , the
remainder 33, and when f(x) is divided by (x + 1)3 , the remainder is —3. Then,

equation to the tangent drawn to y =f(x) at x = 0 is

a) 135x+4y+60=0 b) 135x-4y-60=0
c) 135x-4y+60=0 d) 135x-4y+75=0
Key... €
5 3
Sol. ~ f(x)= 27X A 135X 15 4t x=0,y=15=£1(0)= 122

4 2

— tangent equation is y—15= %(X) =135x-4y+60=0

27. Two runners A and B start at the origin and run along positive x-axis, with B
running three times as fast as A. An observer, standing one unit above the
origin, keeps A and B in view. Then the maximum angle of sight '0' between
the observes view of A and B is
a)n/8 b) n/6 c)n/3 d n/4

Key. B
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Sol.

28.

Key.

Sol.

29.

Key.

Sol.

30.

Key.

Sol.

31.

tanf = tan(6, - 6,) = tan0 = Sx-x _ 2% 5
1+3xx 1+3x

2x dy_2(1—3X2)

lety = ¥_
Y7113 dx (1+3x)
dy d’y -24x
2 -0=>x=—and = <0 forx=1/3
dx 3 A (143x2)
=0=n\6

3x

If the line joining the points (0,3) and (5,- 2) is a tangent:to the curve y = %1 , then
X

value of cis
A 1 B) -2 C) 4 D) -4.
3
o o -2-3
Eqgn. of the line joining given points is (y+ 2)2 5. 0 (X- 5).

b y+x=3.

The number of points on the.curve y3 = 3xy+ 2= 0 where the tangent is either
horizontal or vertical is

A) 0 B) 1 C) 2 D) > 2.

2

y

yi- X

3yy'- 3y- 3xy'=0b y'=

y'=0b y= 0,no real x
y'=% b y’=xb y*=1b y=1.
The point is (1,1)

1+3x? . . :
The tangent to the curve y = 3112 drawn at the points for which y =1, intersect at
+ X

A) (0,0) B) (0,1) C) (1,0) D) (11)
1
. dy  16x (dyj (dyj
y=1=x=+£1 pointsare(11),(-1l)=—=———,| — =1|— =-1
P ( ) ( ) dx (3—!— X2)2 dx (11 dx (-12)

Eg. of tangentat (1,1)isy—1=(x—1)=>x—-y=0
Eg. of tangentat (-1,1)y—-1=-1(x+1)=>x+y=0
Both tangents pass through origin.

The equation of the normal to the curve X+ Y= X’ , where it cuts x-axis is
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A) Y= X B) y=x+1
C) y=x-1 D) x+y=1.
Key. 3

Sol.  Pointis (1,0)
. e - agy o
After doing logarithmic differentiation, we get g—i =-1.
dX e, o)

normal equationis y= X- 1.

32.  Thedistance of the origin from the normal to the curve y= (1+ x)’ + sin’ 1(Sin2 x) at x=
Ois
1
A) 1 B) 5 C) 2 D)

Key. 4
Sol. X= 0 ® y= 1 .Differentiating the given relation

0 2sin Xxcos x

+
)g J1- sinx

Sl

yé= (@L+ x) §%+ yén(L+ x

yH0)=1

Normalis 1.(y- D)+ (x- 0)= 0® x+ y- 1=0
1
The distance of the origin from it is —
2

33, The number of tangents to the curvey= c0oS(x+ y),|X| £ 2p , that are parallel to the line
X+ 2y=0is
A) O B)4 C)2 D) > 2

Key. 3

Sol.  y¢=- sin(x+ y)(1+ y9
Slope of tangentis - %: y¢
%: sin (x+ y)% b sin(x+y)=1, cos(x+ y)=0
® y=0® 0= cosx® x= %%

which satisfies the above equation.

34. The slope of the straight line which is both tangent and normal to the curve 4X° = 27y is

1 1
A) +1 B) £+ = C) £+ — D) £+2.
) ) 5 ) =5 ) 42
Key. 4
Sol. x=3t*y= 2t3,ﬂ:t.
dx

The tangentatt, y- 2t°= t(X— 3t2)

The normal at t,, ty+ x= 2t} + 3t2.
(1), (2) areidentical,

10
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Comparing we get, - t°= 2t>+ 3t,,t, = =. Eliminating t,, we get t® = 2+ 3t°.
® t2=2t=++2
35.  The tangent at any point P on the curve X**+ y?* = 4 meets the coordinate axes at A and
B Then AB=
A) 2 B) 4 C) 8 D) 16
Key. 3
Sol.  x=8cos’q, y=8sin’q, d_ . 3ihg
dx cosq
Tangentat q, Y- 8sin’q= - —(x 8cos®q)

xsing+ ycosq= 8sinqcosq
OA= 8cosq, OB= 8sinq

AB= OA*+ OB? = 8.

36. If the tangent to the curve x=1- 3t? , y=t- 3t% at the-point P(— 2, 2) meets the curve
again at Q, the angle between the tangents at P and.Q is

p p P p
A — B) — C) . — D) —.
) 5 )4 ) 3 ) >
Key. 4
2
Sol. dy_ -
dx 6t
dy 4
=- 2 2® t=-1-L=- —
y= de 3

The tangentatP, Y- 2=+ g(x+ 2)b 4x+3y=- 2.
4(1- 3t°)+3(t< %)=+ 2
b (t+1) (3-2)="0

dy _ hos

»Slope of tangent at Qis — 05
6
§3g

f—P
oo||\>

_3
dx 4’
(1), (2) P The tangents are perpendicular.
37.  Thecurves X*- 3xy*=a and 3x’y- y°= b intersect at an angle of
A 2 B) 2 ok p) 2

4 3 2 6
Key. 3

Sol.  Clearly mm, = -1,

38.  The cosine of the angle of intersection of curves f (X)= 2*log, x and g(x)= x**- 1is

A) 1 B) 0 C) % D) ?

11
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Key. 1
Sol.  Clearly, (l, 0) is the point of intersection of the given curves.

Now, f'(X)= 2—+ 2" (log, 2)(log, x)
\ Slope of tangent to the curve f (X) at (1 O) m1 2.

9'(x)= (ezx'c’gx 1= széer =+ 2log, x

&I-I-IO

\ Slope of tangent to the curve § (X) at (l, 0), m,=2.
Since m=m,= 2.
\ Two curves touch each other, so the angle between them is 0.
Hence, cosq= cosO=1.

2 2

39. The curves X;+ yF: 1 and %+ é: 1 will cut orthogonally:if
_ a_a _
A) ab= ap, B) B_H C) atb=a+h D)
a-b=a- b
Key. 4
2 2
Sol. X4 y—:1 . (1)
a b
2 2
“+l=1
a b

(1-2) ® X@' ;+ ? %

X(a-2)_[ ¥~ b)

(3)

a,a bb
Differentiating (1) , Xy M 0
a b
b m1 = ﬂ' m2 = ﬂ
ay ay
2 - po
mm, = blbzxz S bE— 1
aay’  Ba- ap
40.  The value of n in the equation of curve Y= a" "X", so that the sub-normal may be of
constant length is
A) 2 B) 3 C) 1 D) 1
2 2
Key. 3
n
Sol. Taking log and differentiating both sides, we get y = ny ... (1)
X X

12
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Length of sub-normal = na® 2" .x*"*
1
n==.
2
M Let T =X 00 D+ 9°(2) and 9= DX #3009+ (). then 1(3+0(9)=
) B) 7 C)0 D) 6

Key. 2
SO:./ et g'M)=4a,g"(@)=Db then f(x)=x*+ax+b then f()=1+a+b
g(x)= 1+ a+ b)x*+ x(2x+ a)+ b
g'(x)= 2x(3+ a+b)+a
g')=ab a+b+3=0, g"(2)=bP 2a+b=-6

42. Tangents are drawn from origin to the curvey = sin X + cosX .Then theirpoints of contact lie

on the curve

1 2 2 1 2 1 2 1
)X—+le b)F' le C)F'i‘?: d)F‘ le
Key. D
Sol. \/—sm(xl.g_ j di _% where (xl,yl) is.point on the curve
2 0
\ A= ZCOSZgX1+ A
2 0
2 1
= Locus of (Xl, yl) is F_?:l

43.  The abscissa of two pointscon™y = (2010)x° + (2011)x- 2011 are 2010 and 2012. if the

chord joining those two points is parallel to tangent at P on the curve then the ordinate of P is

equal to

a) (2009)(2010)(2011) b) (2010)(2011)(2012)

c) (2011)(2012)(2013) d) none

Key.<B
Sol. Apply LMVT with a =2010, b = 2012

f (x) =2010x* +2011x — 2011.
f(b)- f
(b)—a(a) = ()b c= 2011, f (c)= (2010)(2011)(2012)
44. Tangent at Pq other than origin on the curve y = x3 meets the curve again at P,. The tangent

: areaof DP,P,P,
at Py meets the curve again at Pz andsoon ......... then equals
areaof DP,P,P,

a)1:20 b)1:16 c)1:8 dy1:2

13
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Key. B
Sol.  Let B =(t,t))P, =(4,,8), P, (t;,13)......
Solving tangent equation at P; with the curve again we get t2 = —2t1. Repeating the process

we have t, = 4t t,=- 8l
R P
t, € U=+t £ Y =

t, t t, t

_ARPR, _
" APPP,

45.  The value of parameter t so that the line (4—t) x+ty+(a3 —1) =0 is normal to the curve
Xy =1 may lie in the interval
A) (1, 4) B) (-, 0)u(4,a) C)(—4,4) D) [3,4]
Key. B
Sol. Slope of line (4—t) x+ty+(a3 —l) =0

-4
‘. slope of normal = X? =t—

t

S X2>0

te(—o, 0)u(4x)
46.  The angleof intersection of curves y = [ |sin x| +|cos x| ]and X*+y? =5, where [.] denotes
greatest integral function is

A) Tan'(2) B) Tan™ (\/5 ) C) Tan™ (ﬁ ) D) Tan™(3)
Key A
Sol.~We know that 1< |sin X| +|COS X| <2

-y =[[sinx|+cosx]=1

Let P and Q be the points of intersection of given curves clearly the given curves meet at

points where y =1, so we get
x2+1=5
= X=12

. P(21)and Q(-2,1)

14
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Now X° +Yy? =5
=X=%2

~.P(21)and Q(-2,1)

Now X +Yy* =5

-5 (8],+(2].,-
dx y \dX ),y dX /5,

Clearly the slope of a line y =1, is 0 and the slope of tangent at P and Q are -2 and 2
respectively.

.. The angle of intersection is tan’1(2)

47. If the tangent at (1, 1) on y2 = X(2—X)2meets the curve again at'P, then P is
a) (4,4) b) (-1, 2) c) (9/4,3/8)d) (9/5, 3/8)
Key. C
Sol. Zy% =(2—X)2 —2X(2—X), SO %(1,1) = —1 Therefore, the equation of tangent at
(1,1)is
y—lz—%(x—l)
y= —X+3
2

The intersection of the tangent and the curve is given by (1/ 4)(—X+3)2 = X(4+ X? —4X)
= x> —6X+9=16X+4x°> —16X°
=4x3-17x* +22x-9=0
= (x=1)(4%* ~13x+9)=0 =(x-1)"(4x-9)=0

9(, 9Y 9
Since x =1 is already the point of tangency, x = 9/4 and y2 ZZ(Z_ZJ =z. Thus the required
point is (9/4,3/8).
48. The equation of the normal to the curve parametrically represented by Xx=t*+3t—8 and

y =2t =2t =5 at the point P(2, -1) i

a) 2x+3y—-1=0 b) 6x—7y—-11=0
c) 7X+6y—-8=0 d) 3x+y-1=0
Key. C

15
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t?+3t-8=2=t=2,-5 -
t=2

o A -2A-5=-1=t=2,-1 Cdx 2t+3 T \dx), 7
equaiton of normall y+1=%(x—2)
49. Tangents are drawn from origin to the curve y = cos x, their points of contact lie on the curve
a) x2+y2=x2y2 b) yz—X2=X2y2
o X' +y*=1 d) x> —y? =x?y?
Key. D
Sol. Let point of contact is (h, k)
=k =cosh——(1) eg.of tangentat(h,k) y—k=-sinh(x—h),it passesthrough
origin=-k =h.sinh———(2)
k2 y2
cos® h+sin*h =k? trz =1=y? +7isthelocus of_point of contact
50. The angle between tangents at the “point. of intersection of two curves
X} =3xy? +2=0,3xy -y’ =2 is
T T T T
a) — b) — c) — d) —
) 5 ) 2 ) 3 ) >
Key. D
Sol. Let the point of intersection is.(x,.y)
2 \2
¢ -3xy? 4220 W XY gey ye o W 20 g poo0r
dx  2xy dx y°—x

51. Let the equation of a curve in parametric form be X = a(9+sin 49), y= a(l—cos@). The

T
angle between the tangent drawn at the point (9=§ and normal drawn at the point

sz—ﬂ-is
3
T T T
il b) = il d) =
a) 5 ) 2 c) 3 ) >
Key. C
dy__asing__ 0

Sol. ~ dx a(l+cosd) 2
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VA
3 1 1 1 m,—m, .
m=tan2=— m,=- =— =——, tanf= =J3=6=60
2 BT @n? @ B 1+mm,
2 3
2 2

X .
52. Let the equation of a curve be Z+y? =1 where (ZCOS 0,\/§Sln 0) is a general point on

the curve. If the tangent to the given curve intersects the co-ordinate axes at points A, B,

then the locus of midpoint of AB is

a) 2X° ++/3y’ =4 b) 3X* +4y* =4x%y°
c) 3X° +4y’ =xy? d) 4x% +3y? =4x’y?
Key. B
Sol. Equation of tangent is

y—ﬁsinez_—f.cote(x—ZCose): X intercept(xo)zé:cosezg,

X
3 .o B

yintercept(y,) =5nd =sin@=—if mid pointis(h,k)

Yo
hzﬁ k=Jo 0050_1, 0=£:>%+12=1
2 2 h 2k h® 4k
2 2 X2 yz
53. If the curve —+-— =1 and N7 No? =1 cut each other orthogonally, then

a> b o B

a) @2 +b2 =a? + B b) @’ —b2=a’ -

o) a2 —b? =Xt d) a2 +b? =a? — B2

Key. C

y? . b?x, X2 y? . B,
Slo eof— Z_=l1atP(x,,VY,)Is — , Slopeof — —Z-=1atP(x,, is
p +b2 (% Yo) 2y, p P (% Yo) &y,

MM, =-1=b%4%x] =a’a’y; ———(1)
now solving the curves

Sol,

b2 2
a~ o _ ﬁ:az—bzza2+ﬂ2

X
54, The rate of change of \/X* +16 with respect to =1 atx=3is
X_

17
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11 12

a)1b) g c) _E d)-3
Key. C

u=\/x2+16d—u= X ___X ,V:XSQZ__lz
ol dx  2Jx*+16 x2+16 x=1 dx (x-1)

du du/dx -12

dv dv/dx 5

55. A curve represented parametrically by the equation X =t*—4t* -3t and y= 2t> +3t-5

where teR. If H denotes the number of point(s) on the curve where the tangent is

horizontal and V is the number of point(s) where the tangent is vertical then

a)H=2,v=1 b)H=1,V=2 CJH=2,V=2 dH=1,V=
1
Key. B
Sol. ﬂ=4t+3, %=3tz—8t—3 Tangents are horizontal.if Q:O
dt dt dx
:%:0, %7&0, 4t+3:0:>t=_—3
dt dt 4
Tangents are vertical if%ZO %20,%7&0 3tz—8t—3=0:>t=3,_—1
dy dt dt 3

2
56. The tangents to the curve Y =3—2 drawn at the points for which y = 1, intersect at
+X

a) (0,0) b) (0, 1) c)(1,0) d)(1,1)
Key. A
4 dy 16x dy dy
Sol. y=1=x=+1 pointsare(11),(-1l)= —=———, [—) =1, (—J =-1
(A2, dx (3+X2)2 dX )11 dX J 11

Eg. of tangentat(1,1)isy—-1=(x—-1)=>x-y=0
Eg.of tangentat (-1,1)y—-1=-1(x+1)=>x+y=0

Both tangents pass through origin.

57. A cyclist moving on a level road at 4 m/s stops , pedalling and free wheels to rest. The
retardation of the cycle has two components, a constant 0.08 m/s? due to friction in the
working parts, and resistance of 0.02 v/s?> where v is speed in meter per second. The distance
traversed by the cycle before it comes to rest ( approximately ) is

a) 401 mts b) 401 mts c) 201 mts d) 201 mts
4 2 2 4
Key. A

Sol. Let x be the displace ment of the particle and let its acceleration of particle at Pis a

dx dv d’>x dv
v=—anda=—=—-=V—
dt dt  dt?  dx

18
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By dater retardation = 0.08+ 0.02 v2 = 0.02 (4+x?)

x* 0
vE —002(4+v2) = [a= = [ 2 dv =xt =292 4ot
dt 0 0.044 4+v 0.04 4

58. For Xx=t° -lLy= t2 —1t, the tangent line is perpendicular to x-axis when

A)t=0 B) t=c0 C)t=1/\/§ D)t=—1/\/§
Key. A
Sol. ﬂ:tan@ :%—O ﬂ;ﬁo

dx dy dt

2t=0and 2t-120=t=0 and t#1/2

59. The acute angle between the curves Y=|X*—1|and Yy=|x*—3lat their points of
intersection is

a) /4 b) tan*(44/217)
o) tan(4/7) d) tan (221 7)
Key. B
Sol. The point of intersection is X% = 2,y =1. The given equations represent four parabolas.

y=+(x*—-1) and y =+(x*-3)
The curves intersect when 1< x? <3or 1< x<8or =3 <x<-1
y=x"-land y=—(x*-3)
The points of intersection are (ix/z,l)
t (vV2.1), m=2x=2V2,my=-2x =22
_[av2| a2yt _1(4\5}
— |

. tand
A

60. A man of height 2m walks directly away from a lamp at a height of 5m, on a level road at 3m/s.
The rate at which.the length of his shadow is increasing is

a)1m/s b) 2m/s c)3m/s d) 4m/s
Key. B
Sol. Let L be the lamp and PQ be the man and OQ = x metre be his shadow and let MQ = y metre.
5m
P
5

— x —ple— y —»
ﬂ = speed of the man
dt

=3 m/s(given)
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A OPQ and A OLM are similar
OM LM

0Q PQ
X+y 5

x 2

3
= YZEX

dy _3dx
dt 2 dt

61. The parametric equations of a curve are x=t* and y=t%. A(t,), B(t,) are points on the

curve. If t =1,t, =3 then the abscissa of the point P on the curve the tangent at which
is parallel to chord AB is

A)13/6 B) 169/ 36 C) 17136 D)27/4
Key. B

Sol. (tz,t3) is a/pt on the curve.

L =2t and Y =3t?
dt dt

dy 3 _3,
dx 2t 2
A=(1,1) and B =(9,27)

Slope of AB = E‘:@:E

9-1 8 4
3B o83
2 14 6

2 3
s Tgt at ((%j (%j J is parallel to AB

62. .. The'sum of the coordinates of the point on the graph of f(x) =x®+4x the tangent at
which is parallel to the chord joining the points (-2, -16) and (1, 5) is

A) -6 B) 4 C)-8 D) 5/2
Key. A
5-(16
Sol. Slope of chord = ( )=2_1:7

1-(-2) 3

f1(x)=3x*+4
By LM.V.T 3Ce(-21) suchthat f*(C)

}’+4=7=C=+1
C=-1

7
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Point =(C, f (C))=(-1-5)

63.  The maximum value of the sum of the intercepts made by any tangent to the curve
(asin2 6,2asin6) with the axes is
(@) 2a (b) a/4 (c) a/2 (d)a

Key. A

y—2asind 1

Sol.  Equation of tangent —— =
X—asin“0 sind

X y
2=
—asin“® asino
sum of intercepts = a(sin® 0+sin0)

which is maximum whensin 6 =1
(sum of intercepts)max = 2a

64.  The tangent to the curve y = ¢* drawn at the point (c, e°) intersects the line joining the

points (C—l, e°‘1) and (c+l e°+1)

(@ ontheleftof x =c¢ (b) ontheright of x =c
(c) at no point (d).at-all points
Key. A
y c+1l _ec—l

Sol.  Slope of AB = >

Slope of tangent is e°

ec+1_ec—l . ( 1 j
—>€ L e—=>2
2 e

B(c+1,eh

A(c-1,6h

y-coordinate of straight line AB at x = ¢ will be more than y-coordinate of the
tangent at x = ¢ for this graph.

Also rate of increasing of AB is more than tangent. So already these two lines had
interested before x = c.
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