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I1.
12.

13.

14.

15.

16.

MATHS-1B
LAQ's (7 Marks Questions
STRAIGHT LINE

If p and q are the lengths of the perpendiculars from the origin to the straight lines
xseca +ycoseca =a and xcosa — ysina = acos2a, prove that 4p* + q> = a’.

If Q(h,k) is the image of the point P (x,, y,) w.r.t the straight line ax + by + ¢ = 0. Then

h—x _k—y _—2(ax; +by +¢) : e
p = b = PR and find the image of (1, -2) w.r.t. The straight line 2x-3y+5=0.

If Q(h,k) is the foot of the perpendicular from P (x,, y,) on the line ax + by + ¢=0, then prove that

h—xl k_yl _(axl+by1+C) ) )
, = b = 22 . Also find the foot of the perpendicular from (-1,3) on the line

S5x—y-18=0.

Find the equations of the straight lines passing through the point of intersection of the lines
3x +2y+4=0, 2x + Sy =1 and whose distance from (2, -1) is 2.

Find the circumcentre of the triangle with the vertices (-2,3),(2,-1) and (4,0)

Find the circumcentre of the triangle formed by the points (1,3 ), (0,-2), (-3, 1)

Find the circum center of the triangle whose vertices are (1,3), (-3, 5) and (5, -1).

Find the circumcentre of the triangle whose sides are 3x-y-5=0, x +2y -4=0 and 5x +3y +1=0.
Find the circum centre of the triangle with vertices (-2,3) (2,-1) (4,0)

If the equations of the sides of a triangle are 7x +y -10 =0, x-2y+5= 0 and x + y +2=0. Find the
orthocentre of the triangle.

Find the orthocentre of the triangle with the vertices (-2, -1), (6, -1) and (2,5).
Find the orthocentre of the triangle with the vertices (-5, —7), (13,2) & (-5, 6)

The base of an equilateral Al is x+y-2=0 and opposite vertex is (2,-1). Find the equation of the
remaining sides?
Find the equations of the straight lines passing through the point (1,2) and making an angle of 60° with
the line \/§x+y+2=os
PAIR OF STRAIGHT LINES
Let the equation ax? + 2hxy + by’= 0 repsresents a pair of straight lines. Then the angle g between the
a+b

lines is given by cos @ = hence deduce tance.
J(a—b)* +4h?

Show that the product of the perpendicular distances from a point (a, B ) to the pair of straight lines
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

|aa® + 2haf + b2 |

ax?+ 2hxy +by?=0is (a—b)? + 41

Show that the area of the triangle formed by the lines ax* + 2hxy + by?>= 0 and 1x + my + n =0 is

n*\h* —ab
| am?® = 2him + bI* |

sq. units

If the equation ax? + 2hxy + by” = 0 represents a pair of distinct (i.e., intersecting) lines, then the
combined equation of the pair of bisectors of the angles between these lines is h(x*-y?)= (a-b) xy.

Ifthe equation S =ax? + 2hxy + by? + 2gx + 2fy + ¢ =0 represents a pair of parallel straight lines, then
show that (i) h? = ab (ii) af> = bg? and (iii) the distance between the parallel lines is

2 2
5 |87 —ac 5 f°—bc '
a(a+b) b(a+Db)
If the second degree equation S = ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 in two variables x and y
represents a pair of straight lines, then

(i) abc + 2fgh - af? - bg? - ch®> =0 and (ii) 4% > ab, g2 > qc and f2 > bhc

Find the values of k, if the lines joining the origin to the points of intersection of the curve
2x2-2xy + 3y? +2x - y -1=0 and the line x + 2y =k are mutually perpendicular.

Find the angle between the lines joining the origin to the points of intersection of the curve
X2+ 2xy +y? + 2x + 2y -5=0 and the line 3x -y +1=0.

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

x*-Xy +y*+ 3x + 3y -2=0and the straight line x —  — 2 =0 are mutually perpendicular.

Find the condition for the lines joining the origin to the points of intersection of the circle x? + y?=a? and
the line Ix + my =1 to coincide.

Find the condition for the chord Ix + my =1 of the circle x* + y* = q* to subtend aright

angle at the origin.

Find the equation to the pair of lines joining the origin to the points of intersection of the curve
7x*> —4xy +8y” +2x — 4y —8 = 0 with the straight the 3x—y=2 and the angle between them.

Find the equations of the pair of straight line joining the origin to the point of intersection of the line

6x —y + 8 = 0 with the pair of straight lines 3x* + 4xy —4y* —11x + 2y + 6 = 0 . Show that the lines
so obtained makes equal angles with the coordinate axes.

Show that the pair of straight lines 1) 6x* -5xy -6y*=0 and 6x* -5xy-6y*+x+5y -1=0 forms a square.
i) 3x*+ 8xy-3y*=0and 3x*+ 8xy-3y*+2x—4y—1=0 from a square

Find the centroid and area of the triangle formed by the lines
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i) 12x* -20xy+7y* =0,2x-3y+4=0 ii) 2y’ —xy-6x"=0,x+y+4=0

30.  Show the following lines from an equilateral triangle and find the area of the triangle
(x+2a)2 -3y*’=0,x=a

31. [Iftheequation jy2-10xy+12y*+5x-16y-3=0 represents a pair of straight lines then find ' '

and also find angle between lines and point of intersetion of the lines for this value of ' 1 '

DIRECTION COSINES AND DIRECTION RATIOS

32. 1)If a ray makes the angles «, f,y and § with four diagonals of a cube then prove that
cos? & +cos> B+cos? y+cos> 5 =4/3.
ii) Find the angle between two diagonals of a cube

33. Findthe angle between two diagonals of a cube.

34. Findthe angle between the lines whose direction cosines satisfy the equations

D1+m+n=0, P+m?-n*=0 ii) 34m+5n=0and 6mn-2nl+51m=0.

35. Find the direction cosines of two lines which are connected by the relation
i) /—5m+3n=0 and 7¢*+5m*—-3n*=0
il) /[+m+n=0and mn-2nl-2lm=0.

36.  Show that the lines whose D.C'sare givenby ¢ + m +n = 0,2mn + 3n/ — 5/m = 0 are perpandicular
to each other.

37. The vertices of A ABCareA(1,4,2),B(-2,1,2),C(2,3,-4).Find £4, /B, /ZC
38.  Show that the four points (5,-1,1),(-1,-3,4)(1,-6,10),(7,-4,7) taken in order form a rhombus

DIFFERENTIATION
dy [1-y*
39. If\/l—x2+\/1—y2 =a(x—y) thenshowthataz 2

tanx

d A
40. Find —i if 1) y= (Sin X)X + Xsmx 11) y= xtanx + (Sil’l x)cosx , 111) (sin X) 4 xcosx

d.
\/1+x2+\/1—x2

\/1+x2 —\/l—x2
42. Ify =X\/a2 +x2 +a2 log()c+\/a2 +x2) then prove that Z—y= 2a? + x2 )
X

dy _{yxy_1 + " logy}

dy
X

41. IfyTan{ ]for0<x<lﬁndd .

43, Ifx?+y*=a’then show that I = ¥ log x + xyx—l
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44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

dy _ y(xlogy—y)
If x¥= y* then show that dx  x(ylogx—x)

.4 |x=-p .
If f(x)=sin"' aj and g(x)= Tan™" Z p then show that f'! (x)=g'(x) (B <x<a).
- —X
_ 2x -1 3x—x° 1 4x—4x> dy 1
If :Tanl( J+Tan —Tan | ———— | thenshow that — = .
g 14 x2 1-3x2 1-6x2 + x* dx  1+x’

dy _(1-2x)(1+3x%) 7"
Find the derivative — ofthe function ¥ ~

dx (1- 6x)% 1+ 7x)’%
1 2x .1 2x
Find the derivative of f(x) =Tan ( ) j w.rto &(x) =sin ( 5 j .
1- 1+x
TANGENTS AND NORMALS

W [N

2 2
Ifthe tangent at any point on the curve 3 _ 43 intersects the coordinate axes in A and B, then

show that the length AB is a constant.

Ty

Ifthe tangent at any point P on the curve x™y"= a™" (mn « 0) meets the coordinate axes in A and B then
show that AP : BP is a constant.

_1 1
XX1 2 +yy1 2 =d

N | —

Show that the equation of tangent to the curve Jx + \/; =+Ja atthe point(x,,y,)is

Show that the curves y2 =4(x+1) and y2 =36(9 — x) intersect orthogonally.

11
Show that the curves 6x>-5x+2y= 0 and 4x>+8y? =3 touch eachother at (? Ej

Show that the condition for the orthogonality of the curves ax* + by>=1 and a x> + b y* =1 is
1 1 1 1

P
At any point 't' on the curve x =a (t +sin t) , Y= (1 —Cos t) , find the length of tangent, normal,

subtangent an subnormal

CONTINUITY

cosax —cos bx

2
X

if x#0

Show that f(x)= 1

, ) where a,b are real constants, is continuous at '0'?
E(a -b ) if x=0
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58.

59.

60.

61.

62.

63.

64.

65.

66.

K’x -k ifx>1
1s continuous function on IR then find k =?

Iffisgivenbyf(x): 2if x <1

2
f(x) = 2x—9 if O<x<5andx #3
Check the continuity of f given by (x)=1x*-2x-3 at the point '3'
1.5 if x=3

SIN2X e 20

If'f' defined by f(x)=1 x continuous at 0?
0 if x=0

l(x2—4) if 0<x<2
2
f(x): 0 if x=2

Check the continuity of the f(x) at'2 r_8x? i x>0

sinx if x<0
( ) x*+a if 0<x<l
X)=
Find real constant a,b so that the function f given by bx+3 if 1<x<3 iscontinuouson

-3 if x>3
IR
DIFFERENTIATION
Find the derivatives of the following functions from the first principle
1)sin2x  ii) cosax iii) tan2x iv) sec3x V) cos’X
dy log x

If x¥ — ¢*v thenshow that g, (1+log X)z

A R
If y = x¥ then show that dx x(l—logy) X(l—ylogx)

. . dy sin’(a+
Ifsiny= X.sm(a + y) then show that LA M
dx sina

. dy : : .
Find ax for the function x =a(cost+tsint),y =a(sint—tcost)
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STRAIGHT LINES

67. Ifthe straight lines ax + by +c¢=0,bx +cy+a =0 and cx +ay+b =0 are concurrent then prove

that 33 + b* + ¢* = 3abe

68. Find the value ofkifthe lines 2x —3y +k =0,3x —4y—13 =0 and 8x —11y —33 = 0 are concurrent

X
69. Transform the equation N + % =1 into the normal form. If the | distance of straight line from the

I 1 1

origin is p then prove that P’ al b

T
6
line intersects the line ﬁx —4y+8 =0 atp, find the distance PQ

70. A straightline through Q (\/5 ) 2) makes an angle — with positive direction of the x-axis. If the straight

3n
71. A straight line through Q (2, 3) makes an angle Y with the negative direction of the x-axis. If the

straight line intersects the line x+y-7=0 at p. find the distance PQ

72. Find the value of k if the angle between 4x —y+0=0 and kx -5y -9 =0 is 45°

73.  Find the points on the line 4x —3y —10 = 0 which are at a distance of 5 units from (1,-2)
TANGENTS AND NORMALS

74. Find the equations of the tangent and normal to the curve
) y=x*-6x’ +13x> —10x +5 at (0,5) ii) y =x* —4x +2 at(4,2)
iii) y = 5x* at(1,5)
75.  Find the equations of the tangent and normal to the curve xy =10 at(2,5)

76. find the lengths of sub tangent, subnormal at a point t on the curve

x=a(cost+tsint),y=a(sint—tcost)
al = =
77.  Find the lengths of normal and subnormal at a point on the curve ¥ = B [ea ted j
78.  Show that the tangents at any point on the curve X = ¢sec0 51)}210, y=ctan® is ysin®=x —c.cosO

79. i) Show that the length of the subnormal at any point on the curve y* = 4ax isa constant

ii) Show that the length of the sub tangent at any point on the curve y = a* isaconstant
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I1.
12.

13.

14.

15.

16.

17.

Find the equation of locus of P, if the line segment joining (2,3) and (-1,5) subtends a right angle at P.
Findthelocus ofthe third vertex ofaright angled triangle, the ends of whosehypotenuse are

i) (4,0)and(04) i) (6,0) & (0,6).

A(2,3) and B(-3, 4) be two given points. Find the equation of locus of P so thatarea of APAR 158.5

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.

1) find the equation of the locus of p if the ratio of the distances from p to A(5,-4) and B97,6) is 2:3

i1) If the distances from P to the points (2,3) and (2,-3) are in the ratio 2:3 then find the equation of the
locus of P

A(1,2),B(2,-3)and C (-2, 3) are three points. A point 'P' moves such that PA?+PB?=2PC?. Show
that the equation to the locus P is 7x-7y+4=0.

Find the equation of locus ofa point P such that pA2 4 PB? = 2¢2, where A =(a,0) and B =(-a,0)

Find the equation of locus of P, if A =(4,0),B =(—4,0) and |PA - PB| =4

Find the equation of the locus of apoint, the difference of whose distances from (-5,0) and (5,0) is 8
Find the equation of locus of P, if A=(2,3), B=(2,-3) and PA+ PB=8.
Find the equation of the locus of a point, the sum of whose distances from (0,2) and (0,-2) is 6

Find the equation of locus of a point 'p' such that the distance of p from the origin is twice the distance
of p fromA(1,2)

STRAIGHT LINE

X
Transform the equation - + % =1 into the normal form when a > 0 and b >0. If the perpendicular
1 1 1

distance of straight line from the origin is p, deduce that p2 - a_2 + b_2 .

If the straight lines ax + by +c=0, bx +cy +a= 0 and cx +ay + b =0 are concurrent, then prove that
a’ + b’ +c*= 3abc.

Find the value ofk, if the lines 2x -3y + k=0, 3x -4y -13 =0 and 8x -11y -33= 0 are concurrent.
z
6
straight line intersects the line \/3x — 4 y+8 =0 atP, find the distance PQ.

A straight line through QO ( V3, 2) makes an angle — with the positive direction of the X-axis. If the

3n
A straight line through Q(2,3) makes an angle Y with the negative direction of the x-axis. If the
straight line intersects the line x+y-7=0 at p. find the distance PQ
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18.  Find the points on the line 4x -3y -10=0 which are at a distance of 5 units from the point (1, -2).
19. Find the value of’k, if the angle between the straight lines 4x -y +7 =0 and kx -5y-9 =0 is 45°.

20. Transform the equation /3x + y =4 into (a) slope - intercept form (b) intercept form and
(c)normalform.

VSAQ's (2 Marks Questions
3D-GEOMETRY
2 Marks:

1.  Thecentroid of the triangle whose vertices are (5, 4, 6) , (1, -1, 3) and (4, 3, 2)

2. If(3,2,-1),(4,1,1) and (6,2,5) arethree vertices and (4,2,2) is the centroid of a tetrahedron, find
the fourth vertex.

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

4.  Find theratio in which YZ-=plane dives the line joining A(2,4,5) and B(3,5,-4). Also find the point of
intersection.

5. Findxifthe distance between (5,-1,7) and (x,5,1) is 9 units.

6.  Find the coordinates of the vertex 'C' of triangle ABC if its centroid is the origin and vertices A,B are
(1,1,1)and (-2,4,1) respectively

7. Forwhat value of't, the points (2,-1,3),(3,-5,t) and (-1,11,9) are collinear?
8.  Findtheratio in which xz plane devides the line joining A (—2, 3, 4) and B (1, 2, 3)
9.  Findthe centroid fo the tetrahedron whose vertices (2,3,—4)(-3,3,-2)(-1,4,2)(3,5,1)
10.  Showthat A(1,2,3) B(7,0,1)C(-2,3,4) are collinear
11.  Show that the point (1, 2, 3) , ( 2,3, 1) , (3, 1, 2) forms an equilateral triangle
MEAN VALUE THEOREM
12.  Verifythe Rolle's theorem for the function

1) f(x) =x"+41in [—3,3] ii) f(x) =sin X —sin 2X on [O, TE]
1
13.  Itis given that Rolle's theorem holds for the function f (x ) = x* + bx” +ax on [1,3] with € =2+ NeE

find the values ofaand b

f(b)-f(a)

14.  Findthe Csothat ' (c)= —

in teh following cases
-11 13
i) f(x)=x —3x—1,a:T,b=7 ii) f(x):e",a:O,bzl

15.  Verify the Rolle's theorem for the function (X2 - l) (x—2) on [—1, 2] find the point in the interval
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16.
17.

18.

19.

20.

where the dervate vanishes
Verify the conditions of the lagrange's mean value theorem for the following functions in each case

Find the point 'c' in the interval as stated by the theorem
i) x> on [2,3] i) sinx —sin2x on [0,7]
Onthe curve y = x* find A point at which the tangent is parallel to the chord joining (O, 0) and (1, 1)

Show that there is no real number K, for for which the equation x2 —3x + k = (0 has two distinct roots

in[0,1]

let f(x)=(x—1)(x—2)(x—3) prove that there is more than one 'c'in (1,3) such that f' (¢) =0
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