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CO-ORDINATE GEOMETRY

Single Correct Answer Type
1. InAABC,a*(cos?® B — cos® C) + b*(cos® C — cos® A) + c? (cos® A — cos® B) is equal to
a) 0 b) 1 ) a® + b + ¢? d) 2(a® + b* +¢?)
2. IfsinA:sinB:sinC = 3:4:5, then cos A: cos B is equal to
a)4:3 b) 5:3 c) 3:4 d) 3:5
3. IfA, B, C are the angles of a triangle, then cnt% + cot% + mt% is equal to
s R A 52
a)—= b) — c) — d) —
)7 )< )5 )5

4. Coordinates of the foot of the perpendicular drawn from (0, 0) to the line joining (a cos «, a sin«) and
(acosf, asinf)are

a) (E g) b) (g(cos a + cos ﬂ),%(sin a + sin [i))
9 (cos 55 sin ) 0 (0:)

5. Three points are A(6, 3), B(—3,5),C(4,—2) and P(x, y) is a point, then the ratio of area of APBC and AABC
is

x+y—2 x—y+2 == d) None of these
a) == b) F—=— o F—=— .

6. Two verncal poles 20 m and 80 m 5.tands apart on a horizontal plane. The height of the point of
intersection of the lines joining the top of each pole to the foot of the other is
a)15m b) 16 m c) 18 m d) 50 m

7. A person on a ship sailing north sees two lighthouses which are 6 km apart, in a line due west. After an
hour’s tailing one of them bears south west and the other southern south west. The ship is travelling at a
rate of
a) 12 km/hr b) 6 km/hr ¢) 3v2 km/hr d) (6 + 3v2) km/hr

8. Ifa, B,y are the real roots of the equation
x3—3px2+3gx—1=0,
Then the centroid of the triangle whose vertices are

(05 ). (Bg)and (v3).is
a) (p.q) b) (¢.p) ¢) (=p.q) d) (q.—p)
9. Iftwo vertices of a triangle are (—2, 3) and (5,—1). Orthocentre lies at the origin and centroid on the line
x + vy =7, then the third vertex lies at
a) (7,4) b) (8, 14) c) (12,21) d) None of these
10. What is the equation of the locus of a point which moves such that 4 times its distance from the x-axis is
the square of its distance from the origin?
a)xl+y?—4y=0 b)x?2+y2—4|y|=0 Qxt+yi—4x=0 d)x2+y2—4|x|=0
11. Ifa® + b? = c?,thens(s — a)(s — b)(s — ¢) is equal to

1 1 1
a} a’h? b] Zazbz C} Eﬂzbz d] Eab
12. The harmonic conjugate of (4, —2) with respectto (2, —4) and (7,1) is
a) (—8,—14) b) (2,3) ¢) (-2,-3) d) (13,-5)
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13. If O is the origin and P(x,, y;), @(x5, y,) are two points, then OP. 0Q sin £P0Q =

a) X2 + 12 b) x,y, + x2 €) |x1¥2 — 20| d) None of these
14. IfAABC,ifa = 3,b = 4,c = 5, then the value of sin 2B is
a) 4/5 b) 3/20 c) 24/25 d) 1/50

15. From an aeroplane vertically over a straight horizontal road, the angles of depression of two consecutive
milestones on opposite sides of the aeroplane are observed to be a and f8. The height of the aeroplane
above the road is

tana + tan f§ tanatanff cotacotff d) None of these
tan @ tan 8 b tana + tanf§ % cota + cotff
16. InAABC,if £A = 45° 2B = 75°, then a + c\/2 is equal to
a)0 b) 1 c) b d) 2b

17. Three vertical poles of heights h,, h; and h; at the vertices 4, B and C of a AABC subtend angles o, f and y
respectively at the circumcentre of the triangle. If cot o, cot f and coty are in AP, then h,, h;, h; are in

a) AP b) GP c) HP d) None of these
18. The area enclosed within the curve |x| + |y| = 1is
a) 1sq unit b) 2v/2 sq units ¢) v2 sq units d) 2 sq units

19. P is a point on the segment joining the feet of two vertical poles of height @ and b.The angles of elevation of
the top of the poles from P are 45° each. Then, the squre of the distance between the top of the poles is

2 2
s b) a2 + b? ¢) 2(a® + b?) d) 4(a® + b?)

20. By rotating the coordinates axes through 30° in anticlockwise sense the equation x2 4+ 2v/3 xy — y? = 2a
changes to

2

a) X2 —¥%=13qg2 b) X% — Y% = q? c) X? —Y? =242 d) None of these

21. The x-coordinate of the incentre of the triangle where the mid points of the sides are (0, 1), (1, 1)and (1,
0)is
a)2++2 b)1++v2 c) 2—+2 d)1-+2

22. let A(2,—3)and B(—2, 1) be vertices of a triangleABC. If the centroid of this triangle moves on the line
2x + 3y = 1, then the locus of the vertex C is the line
a)2x+3y=9 b)2x -3y =7 c)3x+2y=5 d)3x—2y=3

23. The angle of elevation of the top of a tower at a point on the ground is 30°. If on walking 20 m toward the
tower the angle of elevation becomes 60°, then the height of the tower is
a) 10 m b]l—‘j;_}m 9 10v3m d) None of these

24. ITnaAABC,if2s=a+b +cand (s — b)(s — ¢) = xsin? %, then the value of x is

a) bc b) ca c) ab d) abc
25. If py, p; denote the length of the perpendiculars from the origin on the lines x seca + y coseca = 2a and

2
x cosa+ y sina = acos 2a respectively, then (%,%) is equal to
a) 4 sin? 4a b) 4 cos? 4a ¢) 4 cosec? 4a d) 4sec? 4a

26. The equation /(x — 2)2 + (y — 1)? +/(x + 2)2 + (y — 4)? = 5 represents
a) Circle b) Ellipse c) Line segment d) None of these

T e
27. The value of = +—=+—Z+=is
L T LE r

24 B2 a2 2 24 12 2
a) 0 b]aﬂ;_” S A 92 tbo+c
A? a2+ b? +c? A
28. The sides of a triangle are 4cm, 5cm and 6cm., the area of the triangle is equal to
15 15 4
a) - cm?2 b) Tﬁ ol c) E‘ﬁ o d) None of these
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29. Avertical lamp-post, 6 m high, stands at a distance of 2 m from a wall, 4 m high. A 1.5 m tall man starts to
walk away from the wall on the other side of the wall, in line with the lamp-post the maximum distance to
which the man can walk remaining in the shadow is

5 3 g
&) =m b) Sm c) 4m d) None of these
30. Atower subtends an angle a at a point 4 in the plane of its base and the angle of depression of the foot of

the tower at a point b feet just above A is B. Then, the height of the tower is

a) btanacot b) b cotatan B c¢) bcotacotf d) btancttan B
31. Ina ABC,ifb =2, 2B = 30°, then the area of the circumcircle of A ABC in square unit is
a)m b) 27 c) 4 d) 67

32. The base of a cliff is circular. From the extremities of a diameter of the base of angle of elevation of the top
of the cliff are 30° and 60°. If the height of the cliff be 500 m, then the diameter of the base of the cliff is

a) 1000vV3 m b]@ m c) = d]w m
V3 V3 V2

33. If R denotes circumradius, then in A AHC,b;;;z is equal to

a) cos(B —C) b) sin(B — () c) cosB —cosC d) None of these
34. The area between the curve y = 1 — |x| and the x-axis is equal to

a) 1sq unit b) 5 sq unit ¢)  sq unit d) 2 sq units
35. Angles 4, B and C of a triangle are in AP with common difference 15 degree, then angle A4 is equal to

a) 45° b) 60° c) 75° d) 30°

36. Ina triangle (1 - :—;) (1 — :—;-) = 2, then the triangle is
a) Right angled b) Equilateral c) Isosceles d) None of these

37. The angle of elevation of the sun, if the length of the shadow of a tower is v/3 times the height of the pole,
is
a) 150° b) 30° c) 60° d) 45°

38. Ifthe equation 2x? + y? — 4x — 4y = 0 is transformed to the equation 2X? + Y2 —8X —8Y + 18 = O by
shifting the origin at a point P without rotating the coordinates axes, then the coordinates of P are
a) (1,2) b) (1,-2) ¢) (=1,2) d) (-1,-2)

39. Avertical pole PS has two marks @ and R such that the portions PQ, PR and PS subtend angles «, 3, y ata
point on the ground distance x from the pole. If PQ = @, PR = b,PS = cand a+ B+ y = 180° then x%is

equal to
a b c abc
e N ere aTnae Varere
40. IfinaAABC,(s —a)(s —b) = s(s — ¢), then angle C is equal to
a) 90° b) 45° ¢) 30° d) 75°

41. Ata point on the ground the angle of elevation of a tower is such that its cotangent is % On walking 32 m

g reee . .
towards the tower the cotangent of the angle of elevation is = The height of the tower is

a) 160 m b) 120 m c) 64 m d) None of these
42. Area of quadrilateral whose vertices are (2, 3), (3, 4), (4, 5) and (5, 6), is equal to

a)o b) 4 c) 6 d) None of these
43. Ifthe area of a triangle ABC is A, then a? sin 2B + b? sin 24 is equal to

a) 3A b) 2A c) 44 d) —4A

44, Consider the following statements :
1.1fina A ABC, 224 = 20AB) then g2, b2, ¢2 are in AP
sinC sin(B-C)
2. If exradius ry, 7, and 3 of a A ABC are in HP, then the sides a, b, ¢ are in AP
Which of these is/are correct?

a) Only (1) b) Only (2) c¢) Both (1) and (2) d) None of these
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45. If the sides of the triangle are p, g,/p? + g2 + pq, then the greatest angle is

T S 2w 7n

a) = b) — c) — d) —

I ) )5 )2

46. If x,y, z are perpendicular drawn from the vertices of triangle having sides a, b and ¢, then the value of

22y Zyillbe

c a b

2 2, .2 2 2, .2 2 2 a2 2 2, .2
a}a +b*+c b]a +b*+ec C}a +bf 4 dJZ(a + b* +¢©)
2R R 4R R

47. Aballoon is observed simultaneously from three points 4, B and C on a straight road directly under it. The
angular elevation at B is twice and at C is thrice that of A. If the distance between 4 and B is 200 m and the
distance between B and € is 100 m, then the height of balloon is given by

a) 50m b) 50v/3 m ¢) 50v2 m d) None of these
48. If the distance of any point P from the points A(a + b,a — b) and B(a — b, a + b) are equal, then the locus
of P is
a)x—y=0 b)ax+ by =10 c)bx—ay =20 d)x+y=0
49. The length of altitude through 4 of the A ABC, where A = (-3,0),B = (4,—-1),C = (5,2),1is
2 4 11 22
a} ﬁ b] ﬁ C} ﬁ d] ‘\,ﬁ
50. Triangle ABC has vertices (0, 0), (11, 60) and (91, 0). If the line ¥ = kx cuts the triangle into two triangles
of equal area, then k is equal to
30 4 7 30
a) = b) —~ c) Y d) 91

51. A pole stands at the centre of a rectangular field and it subtends angles of 15° and 45° at the mid points of
the side of the field. If the length of its diagonal is 1200 m, then the height of flag staff is

a) 400 m b) 200 m
) ) c) 300 (2 +V3m d]300/2—\ﬁm

52. What is the equation of the locus a point which moves such that 4 times its distance from the x-axis is the
square of its distance from the origin?
a)x2—y2—4y=0 b)xZ2+y%2 —4]y|=0 Axt+y?—4x=0 d)x>+y*—4|x|=0

53. A person standing on the bank of a river, observe that the angle of elevation of the top of a tree on the
opposite bank of the river is 60° and when he retries 40m a way from the tree the angle of elevation
become 30° The breadth of the river is
a)20m b) 30 m c) 40m d) 60 m

54, There exista A ABC satisfying

a)tanA +tan B + tanC = 0 b}S‘;A=S';B=SI?C

V341
2V2

sinA+sinE=—( )cosAcosB

c) d) (a+b)? =c%+abandv2 (sind + cos4) =3

3
=—=s5indsinB

55. From a point a meters above a lake the angle of elevation of a cloud is @ and the angle of depression of its
reflection is . The height of the cloud is

asin(a + B) b) asin(a + B) 9 asin(p — a) d) None of these
sin{o + ) sin(f—a) sin(a + f3)
56. The orthocentre of the triangle formed by (0,0), (8,0), (4,6) is
8
a) (4.5) b) (3.4) c) (4,3) d) (-3,4)
57. The x-coordinate of the incentre of the triangle where the mid point of the sides are (0, 1), (1, 1) and (1,
0), is
a) 2++2 b) 1 ++2 ) 2-+2 d)1-+2

58. The locus of the point (x, ¥) which is equidistant from the points (a + b, b — a) and (a — b,a + b) is
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a) ax = hy bjax+ by =10 c)bx+ay=0 d)bx—ay=20
59. Ifthe sum of the distances from two perpendicular lines in a plane is 1, then its locus is

a) A square b) A circle

c) A straight line d) Two intersecting lines

60. A tower of x metres high, has a flagstaff at its top. The tower and the flagstaff subtend equal angles at a
point distant y metres from the foot of the tower. Then the length of the flagstaff (in meters), is

2 _ .2 2 | 52 2 1 42 2_ .2
a}y(x ¥4) b]x(y x°) a x(x"° +¥°) d]x(x y°)
(x> 4+ %) (% =ug) (2*—=3%) (x*+93%)
61. InaAABC,2ac sinﬂ_?c is equal to
a) a? + b% —c? b) ¢? + a?® — b? c) b2 —q? —¢? d) c? —a® - b?

62. IfP=(1,0),Q = (—1,0)and R = (2,0) are three given points, then the locus of the point §(x, v) satisfying
the relation SQ? + +SR? = 25P% is
a) A straight line parallel to x-axis b) A circle through the origin
c) A circle with centre at the origin d) A straight line parallel to y-axis

63. If orthocenter and circumcentre of a triangle are respectively (1, 1) and (3, 2), then the coordinates of its
centroid are

2) (ZE) b) (EZ) c) (7,5) d) None of these
33 33
64. The locus of the point of intersection of the lines x cot8 4+ y cosec 8 = 2 and x cosec 0 + ycotf =6 is
a) A straight line b) Circle c) A hyperbola d) An ellipse
65. InA ABC,ifcotA,cotB, cotC be in AP, then a?, b?, ¢? are in
a) HP b) GP c) AP d) None of these

66. The angels of elevation of the cloud at a point 2500 m high from the lalke is 15°and the angle of depression
of its reflection to the lake is 45°. Then the height of cloud from the foot of lake is
a) 2500v3 m b) 2500 m ¢) 500vV3 m d) None of these

67. ABC is a triangular park with AB = AC =100 m. A clock tower is situated at the mid point of BC. The angle
of elevation, if the top of the toper at A and B are cot ™! 3.2 and cosec™~12.6 respectively. The height of the

tower is
a)1l6m b) 25 m c) 50m d) None of these
68. InAABC. b = \@ ¢ = land 24 = 30° then the largest angle of the triangle is
a) 60° b) 135° c) 90° d) 120°
69. Inan equilateral triangle, R:r: 1y is equal to
a) 1:1:1 b) 1:2:3 ¢) 2:1:3 d) 3:2:4
70. Inatriangle, ifr, = 2r, = 373, then% + % + 5 is equal to
a) ZE b) 35—5 c) E d) 19—1
60 60 60 60
71. InatriangleABC,a: b: c = 4:5: 6. The ratio of the radius of the circumcircle to that of the incircle is
15 11 16 16
a) = b) = c) 7 d) T

72. An aeroplane flying with uniform speed horizontally one kilometer above the ground is observed at an
elevation of 60°. After 10 s, if the elevation is observed to be 30° then the speed of the plane (in km/h) is

a) %ﬂ b) 200v3 c) 2403 d) %

73. The angle of elevation of the top of a tower standing on a horizontal plane from a point 4 is a. After
walking a distance a towards the foot of the tower the angle of elevation is found to be 5. The height of the
tower is

asinasinf asinasinf asin(f —a) asin(a — )
. sin(ff — a) sin(e — ff) sin a sin f§ sina sin f§

74. lf the vertices of a triangle have integral coordinates, the triangle cannot be
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a) An equilateral triangle b) A right angled triangle
c) An isosceles triangle d) None of the above
75. InaA ABC, among the following which one is true?
| B+C B+C A
a) (b+c)cos§:asin( > ) h) (b+c‘)cos( ):asini
Q) (b ((55) = acos(3) d) (b £ = asin(255)
(b —c)cos > —acos(z ( c)cnsz—asm >

76. The upper G) th portion of a vertical pole subtends an angle tan™! (%) at a point in the horizontal plane

through its foot and at a distance 40 m from the foot. A possible height of the vertical pole is
a) 20 m b) 40 m c) 60 m d) 80 m

77. 1fC and Dare the points of internal and external division of line segment AB in the same ratio, then
AC,AB,AD are in
a) AP b) GP c) HP d) AGP

78. Aladder rests against a vertical wall at angle « to the horizontal. If its foot is pulled away from the wall
through a distance 'a’ so that it slides a distance ‘b’ down the wall making an angle 8 with the horizontal,

thena =
e - o+ a—
a}btan( zﬁ) b]btan( 23) & bc{:t( 23) d) None of these
79. The angles A, B and C ofa A ABC arein A.P.IfAB = 6,BC = 7,then AC =
a)5 b) 7 c) 8 d) None of these
80. The locus of a point whose difference of distance from points (3, 0) and (—3,0) is 4, is
X2 y? X2 y? x?  y? X2 y?
A ———=1 b)——Z-=1 ) ———=1 d———=1
) 4 5 ) 5 4 ) 2 3 ) 3 2
81. IfalABC,ifa*+ b* + ¢* = 2¢?(a? + b?), then 4(C is equal to
a) 60° b) 135° c) 90° d) 75°

82. Given the points A(0, 4) and B(0, —4), then the equation of the locus of the point P(x, y) such that,
|AP — BP| = 6, is

X2 y? X2 y? X% yP y?  x?
) —+—=1 b) — —=1 ) ———=1 d—-—-—:]_
) 7 ¥ 9 ) 9 % 7 ) 7 9 ) 9 7
83. Ifin AABC, sin‘—;sing— = sin%and 2s is the perimeter of the triangle, then s is
a) 2b b) b c) 3b d) 4b

84. The angle of depression of a ship from the top of a tower 30 m high is 60°.Then the distance of ship from
the base of tower is
a) 30m b) 30v3m c) 10¥3m d) 10 m

85. Atadistance 2h m from the foot of a tower of height 2 m the top of the tower and a pole at the top of the
tower subtend equal angles. Height of the pole should be

Sh 4h 7h 3h
a}-3—m b]?m c}?m d]-é—m
86. From the tower 60 m high angles of depression of the top and bottom of a house are « and 3 respectively.
If the height of the house is m%(ﬂ_a), then x is equal to

a) sinasinf b) cosacos 3 c) sinacos 3 d) cosasinf
87. Inatriangle, the lengths of the two larger sides are 10 cm and 9 cm respectively. If the angles of the
triangle are in AP, then the length of the third side in cm can be

a) 5 — /6 only b) 5+ V6 only
c)5—+6or5++6 d) Neither 5 — v6 nor 5 + V6
88. InA ABC,ifsin? %, sinzg,sinnge in HP. Then, a, b, ¢ will be in
a) AP b) GP ¢) HP d) None of these

89. The angles of elevation of the top of a tower at the top and the foot of a pole of height 10 m are 30° and 60°
respectively. The height of the tower is

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

a)10m b) 15m c) 20m d) None of these
90. If the points (1, 1), (—1,—1), (—V3,V3) are the vertices of a triangle, then this triangle is
a) Right angled b) Isosceles c) Equilateral d) None of these

91. The vertices of a family of triangles have integer coordinates. If two of the vertices of all the triangles are
(0, 0) and (6, 8), then the least value of areas of the triangles is

3 5
a)1 by c) 2 d)>
2 2
92. InaAABC, (cot% + cﬁt%) (asin2 % + b sin? %) is equal to
C C
a) cotC b)ccotC c) CDtE d)c COtE
93. The intercepts on the straight line y = mux by the line y = 2 and y = 6 is less than 5, then m belongs to
4 4 4 3 4 4 4
__J_ b _J_ == r Lo U _l [ d ]_J [
a}}?,s ]]33 Cj]m 35 )3
94. InAABC,(b—c)sinA+ (c —a)sinB + (a — b) sinC is equal to
a) ab + bc + ca b) a? + b% + ¢* c) 0 d) None of these

95. The inradius of the triangle whose sides are 3, 5, 6 is

@ﬁ b) V8 V7 mg

96. InaAABC,ifthesidesare a = 3,b = 5 and ¢ = 4, then sin% + cos% is equal to

a) V2 b) V%-;' L 0 ‘@2' : 41

97. The elevation of an object on a hill is observed from a certain point in the horizontal plane through its
base, to be 30° After walking 120 m towards it on level ground the elevation is found to be 60°. Then the
height of the object (in metres) is

a) 120 b) 603 c) 120v3 d) 60
98. If the area of the triangle with vertices (x, 0), (1, 1) and (0, 2) is 4 sq unit, then the value of x is
a) =2 b) —4 c) —6 d) 8
99. At a distance 12 metres from the foot A of a tower AB of height 5 metres, a flagstaff BC on top of AB and
the tower subtend the same angle. The, the height of flagstaff is
a) o metres b) i metres c) e metres d) Nonenf these
119 119 119

100. A tower 50 m high, stands on top of a mount, from a point on the ground the angles of elevation of the top
and bottom of the tower are found to be 75° and 60° respectively. the height of the mount is
a) 25m b) 25(v3—1)m ¢) 25v3 m d)25(v3+1)m

101. Let AB is divided internally and externally at P and @ in the same ratio. Then, AP, AB, AQ arein
a) AP b) GP ¢) HP d) None of these

102. If the sum of the distance of a point P from two perpendicular lines in a plane is 1, then the locus of P is a
a) Rhombus b) Circle c) Straight line d) Pair of straight lines

103. A flagpole stands on a building of height 450 ft and an observer on a level ground is 300 ft from the base of
the building. The angle of elevation of the bottom of the flagpole is 30°and the height of the flagpole is 50ft.
If 8 is the angle of elevation of the top of the flagpole, then tan 8 is equal to

4 V3 9 V3
— b) — - d =

a7 Vel ) 5 Zk ) E
104.1n A ABC, 2 (a sin® g + ¢ sin? %) is equal to

aJa+hb—c bje+a—b c)b+c—a dja+b+c
105. Orthocenter of triangle with vertices (0, 0), (3, 4) and (4, 0) is

5 3
a) (3'1) b) (3,12) 0 (31) d) (3,9)
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106. Three vertices of a parallelogram taken in order are (—1, —6), (2, —5) and (7, 2). The fourth vertex is

a) (1, 4) b) (4, 1) c) (1,1) d) (4, 4)
107.1fina A ABC,cos Acos B + sinAsin B sin € = 1, then the triangle is

a) Isosceles b) Right angled c) Isosceles right angled  d) Equilateral
108. Ifin a A ABC, the sides AB and AC are perpendicular, then the true equation is

ajtanA +tanB =0 b)tanB +tanC =0 c)tanA+2tanC =0 d)tanBtanC =1
109. The points (1, 1), (=5, 5) and (13, A) lie on the same straight line, if A is equal to

a)7 b) =7 c) £7 d) 0
110. Circumcentre of triangle whose vertices are (0, 0), (3, 0) and (0, 4) is

a) (% 2) b) (2’%) c) (0,0) d) None of these
111. The vertices of a triangle are A(—1, —7), B(5, 1) and C(1, 4). The equation of the bisector of angle ABC, is

ajx+7y—2=0 b)x—-7y—2=0 cJx—7y+2=0 d) None of these

112. A tower subtends angles a, 2ct and 3a respectively at points A4, B and C, all lying on a horizontal line
through the foot of the tower, then g is equal to

a s!n 3a b) 1+ 2cos2a c) 2 cos 2a d) sn-nZa
sin 2a sin «
113. A person standing on the bank of a river finds that the angle of elevation of the top of a tower on the
opposite bank is 45°, then which of the following statements is correct?
a) Breadth of the river is twice the height of the tower
b) Breadth of the river and the height of the tower are the same
c) Breadth of the river is half of the height of the tower
d) None of these
114. The angular depression of the top and the foot of the chimney as seen from the top of a second chimney

which is 150 m high and standing on the same level as the first are 8 and ¢respectively. The distance

: 4 5.
between their tops when tan 8 = Eand tan ¢=315 equal to

a) 50 m b) 100 m c) 15m d) None of these
115. A round balloon of radius r subtends an angle aat the eye of the observer, While the angle of elevation of
its centre is . The height of the center of balloon is

o a
a) r cosec c{sjn% b) r sin « cosec E cr Sil’IECUSEC B d) r cosec -Z'SiIlB
116.Ina A ABC, a,c, A are given and b, b, are two values, if the third side b such that b, = 2b,, thensin 4 is
equal to
o V=2 b |9a2=c? o YoTT dfiNone i
8a? B¢ 8a?

117.1f @, b, ¢ are sides of a triangle, then

a)va++vb >¢ b) |‘JE—V'E| > /c (if ¢ is smallest)
c) vVa+ Vb < ¢ d) None of the above
118. ABC Is a triangle with £4 = 30° BC = 10 cm. The area of the circumcircle of the triangle is
100
a) 1007 sq cm b) 5 sq cm c) 25sqgcm d) . T -
119. InaA ABC,a: b:c = 4:5: 6. The ratio of the radius of the circumcircle to that of the incircle is
16 16 11 7
a) — b) — c) — d) —
) 9 ) 7 ) 7 ) 16
120. The incentre of the triangle formed by lines x = 0,y = 0 and 3x + 4y = 12, is at
11 1 1
s o b) (1,1 (1.—) d (—,1)
2 (2 2) JD (L3 )\z

121. Given points are A(0, 4) and B (0, —4), the locus of P(x, ¥) such that |AP — BP| = 6, is
a)9x2—7y?+63=0 b)9x?+7y?—-63=0 )9’ +7y>+63=0 d)None of these
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122. The angle of elevation of the top of a tower from a point A due South of the tower is & and from a point B

due East of the tower is . If AB = d, then the height of the tower is
d d

d d
b c d
tan? a — tan? 8 ) Jtan? o + tan? B ) Jeot? o+ cot? B ) cot? o — cot? 3

123. Let P be the point (1, 0) and Q be the point ony? = 8x. The locus of mid point of PQ is

a)xf—4y+2=0 b)x?+4y+2=0 )y?+4x+2=0 d)y?—4x+2=0
124. Let A(k, 2) and B(3,5) are points. The point (t, t) divide AB from A’s side in the ratio of k, then k = -+, k €
R —{0,—-1}
a) —4 b) -2 c) 4 d) 2
125.1f a, b, c the sides of a A ABC are in AP and a is the smallest side, then cos A equals
3c—4b 3c—4b 4c — 3b
e c b) c 0 c d) None of these
2c 2hb 2c
126. Area of the triangle formed by the lines y = 2x, ¥y = 3x and y = 5 is equal to (in square unit)
25 25 5 17
S b) == = d) —
% )2 V% )2

127. The angles of depression of the top and the foot of a chimney as seen from the top of a second chimney,
which is 150 m high and standing on the same level as the first are 8 and ¢ respectively, then the distance

between their tops when tan® = %and tang = g is
150 c) 150 m d) 100 m
a)—m b) 100v3 m
) 7 )
128. If one side of a triangle is double the other and the angles opposite to these sides differ by 60°, then the
triangle is
a) Obtuse angled b) Acute angled c) Isosceles d) Right angled
129. If the three points (3q, 0), (0, 3p) and (1, 1) are collinear then which one is true?
1 1 1 1 1 1 1 3
a)=+-=0 b)=+=-= c)=+==3 d-+-=1
r q P q p q p q
130.1fin a AABC,a = 15,b = 36,c = 39, then sin% is equal to
V3 1 1 3
a) — b) = &) —= d)——=
) - ) 5 ) 7 ) 7
131. Ina AABC,let £C = -E, if v is the inradius and R is the circumradius of the A ABC, then 2(r + R) equals
ajc+a bya+b+c c)a+b d)b+c

132. From the top of a light house 60 m high with its base at the sea level the angle of depression of a boat is
15°. The distance of the boat from the foot of light house is

V3—1 V3 +1 V3+1 d) None of these
a 60 m b 60 m c
}(V’EH) J(v’ﬁ—l) o
133.1fcos® A + cos® C = sin? B, then A ABC is
a) Equilateral b) Right angled c) Isosceles d) None of these

134. The sides of triangle are in the ratio 1:/3: 2, then the angles of the triangle are in ratio
a)1:3:5 b)2:3:1 c) 3:2:1 d)1:2:3

135. A tower stands at the top of a hill whose height is 3 times the height of the tower. The tower is found to
subtend at a point 3 km away on the horizontal through the foot of the hill, an angle 8, where tan 8 =%.

The height of the tower is

a) 12 b) 3 0 9++/33 d) None of these
136. Angles A, B and € of a A ABC are in AP. if% - % then angle A is equal to
T T S
a)z b)7 )15 d) =
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137. The angle of depression of a boat in a river is 30° from the top of a tower, 87 m high and the speed of the
boat is 5.8 km/h. The time taken by the boat to reach at the base of the tower is

a) 9 min 93 c) 25 min d) 15 min
b] Wmin
138. If the centroid of the triangle formed by the points (a, b), (b, ¢) and (c, a) is at the origin, then a® + b +
¢ =
a)0 b) abc c) 3 abe d) -3 abc

139. The sides of a A ABC are BC = 5,CA = 4 and AB = 3. If A is at the origin and the hisector of the internal
angle A meets BC in D(12/7,12/7), then the coordinates of the incentre, are

a) (2,2) b) (2,3) c) (3,2) d) (1, 1)

140.1f a, b and ¢ are the sides of a triangle such that a* + b* + ¢* = 2¢?(a® + b?), then the angles opposite to
the side C is
a) 45° or 90° b) 30° or 135° ¢) 45° or 135° d) 60° or 120°

141. In radius of a circle which is inscribed in a isosceles triangle one of whose angle is 2 /3, is V3, then area of
triangle is
a) 13 b)12 - 7V3 )12+ 7V3 d) None of these

142. A triangular park is enclosed on two sides by a fence and on the third side by a straight river bank. The two
sides having fence are of same lengthx. The maximum area enclosed by the park is

x3 1 3
’ A i s
a) 5 ]zx c) mx ]zx

'143-]naﬁABC,iftansz,tanEzz,then
36 g8

a) a,b,carein AP b) @, b, c are in GP c) b.a.carein AP d) @, b,c arein AP
144. The vertices P, Q, R of a triangle are (2, 1), (5, 2) and (3, 4) respectively. Then, the circumcentre is
13 9 13 9 13 9 13 9
3 (3-3) b (-53) 23 ) (%3)

145.InaAABC,(a + b + c)(b + c — a) = kb, if
a)k <0 bk >6 c)0<k<4 d) k>4
146. 1f A (6,—3), B(—3,5), C(4,—2), P(a, B), then the ratio of the areas of the triangles PBC , ABC is
a) Ja+ B b) [ — B c) la+p+2| d) e+ -2

147. ABC is a triangular park with AB = AC = 100 m. A clock tower is situated at the mid point of BC. The
angles of elevation of the top of the tower at A and B are cot ! 3.2 and cosec12.6 respectively. The height
of the tower is

a) 50 m b) 25 m c) 40 m d) None of these
148.Ina A ABC,acotA + bcotB + c cot C is equal to

ajr+R b)r—R c)2(r+R) d) 2(r—R)
149.1f(1,a),(2,b),and (3,¢); a,b,c € R are the vertices of a triangle, its centroid can

a) Not be on x-axis b) Not be on y-axis c) Beon (0, 0) d) None of these

150. The pair of lines v3x? — 4xy + v3y? = 0 are rotated about the origin by /6 in the anti-clockwise sense.
The equation of the pair in the new position is

a)V3y2—xy =0 b) V3x2 —xy =0 Q) x*=y>=10 d)V3x2 +xy =0
151 In triangle ABC,a = 2,b = 3and sinA = %then B is equal to
a) 30° b) 60° c) 90° d) 120°
152. If the sides of a right angle triangle form an AP, the 'sin’ of the acute angles are
a}(i.i] b](ﬁi) 9 Jv’ﬁ—i"jxﬁ—l Q) \]ﬁ—lj\jﬁ—l
5’5 V3 2 2 2 2

153.Ina A ABC,2a” + 4b® + ¢* = 4ab + 2ac, then cos B is equal to
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1 3 7
a)0 b) 3 c) 3 d) B
154. The line joining A(b cosa, b sina) and B(a cos 3, a sin ) is produced to the point M(x, ¥) so that
AM:MB = b : a, then
x cos (2F) + ysin (2F) is
a) -1 b) 0 c) 1 d) a® + b?
155. A house of height 100 m subtends a right angle at the window of an opposite house. If the height of the
window be 64m, then the distance between the two houses is
a)48m b) 36 m c) 54m d)72m
156. A vertical tower stands on a declivity which is inclined at 15° to the horizon. From the foot of the tower a
man ascends the declivity for 80 ft and them, finds that the tower subtends an angle of 30°. The height of

tower is

a) 20(V6 —V2)ft b) 40(V6 — V2)ft c) 40(V6 + V2)ft d) None of these
157. (0, —1) And (0, 3) are two opposite vertices of a square. The other two vertices are

a) (0,1),(0,-3) b) (3,-1),(0,0) c) (2,1),(=2,1) d) (2,2),(1,1)
158. The points (1, 3) and (5, 1) are two opposite vertices of a rectangle. The other two vertices lie on the line

vy =2x + c,are

a) (2,0)and (4,4) b) (2,0) and (—4,—4) c) (2,0)and (—4,4) d) (—2,0) and (4, 4)
159.1fina A ABC, 13 = 1y + rp + 1, then £A + £B is equal to

a) 120° b) 100° c) 90° d) 80°
160. In a triangle ABC,ifa = 3,b = 4, ¢ = 5, then the distance between its incentre and circumcentre is

a) 1 b) E c) E d) E

2 2 2 2

161. One side of length 3a of triangle of area a® square unit lies on the linex = a. Then, one of the lines on
which the third vertex lies, is

a
a) x = —a® b) x = a* c) x=—a d]x=§
162.Ina A ABC, if D is the middle point BC and AD is perpendicular to AC, then cos B is equal to
2h b 24 .2 2 2
S B C}b L d]c +a
a a ca ca

163. The angle of depression of a point situated at a distance of 70 metres from the base of a tower is 45°. The
height of the tower is

a) 70 m 70 d)35m
b) 70vZ m c) 72 m

164. The sides of a triangle are three consecutive natural numbers and its largest angle is twice the smallest

one. Then, the sides of the triangle are

a)l,23 b)2,3,4 c) 3,4,5 d) 4,56
165. Consider the following statements :

-
asin@-0) 2R

2.asin(B—C)+bsin(C - A)+csin(A-B)=0
Which of these is/are correct?

a) Only (1) b) Only (2) c) Both (1) and (2) d) None of these
166. The four distinct point (0, 0), (2,0), (0, =2) and (k, —2) are concyclic, if k is equal to
a) —2 b) 2 c) 1 d)o
167. If origin is shifted to (7, —4), then point (4, 5) shifted to
a) (-3,9) b) (3,9) c) (11, 1) d) None of these
168. 1 AABC, (a+b+c) (tan% + tan %) is equal to
C A B c
a - b - c — d -
}2cc0t2 ]2ac0t2 )2bc0t2 ]tan2
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169. 1 a A ABC, sides a, b, ¢ are in AP and ﬁ + % + é = %. then the maximum value of tan A tan B is equal
to
1 1 1 1
a) — b) = c) — d) -
)2 ]3 )4 ]4

170. If the angle of elevation of two towers from the middle point of the line joining their feet be 60° and 30°
respectively, then the ratio of their heights is

a) 2:1 b) 1:v2 ¢) 3:1 d) 1:43
171.1naA ABC, £ € = 60°then — + — is equal to
a+c  b+c
1 2 3
a) b) 0 d) None of these
a+b+c a+b+c a+b+c
172. In AABC,if(a+ b+ c)(a— b + ¢) = 3ac, then
a) £B = 60° b) £B = 30° c) £C = 60° d) £A + 2C = 90°
173.1fa?,b?,c? are in AP, then which of the following are also in AP?
a) sind,sinB,sinC b)tanA,tanB,tanC c) cotA,cotB,cotC d) None of these
174.1na triangle ABC, ifsinAsinB = i—f. then the triangle is
a) Equilateral b) Isosceles c) Right angled d) Obtuse angled
175. The perimeter of a A ABC is 6 times the arithmetic mean of the sine ratios of its angles. If @ = 1, then A is
equal to
s T 8 2m
a) 3 b) 3 c) 3 d) =
176. The centriod of the triangle ABC, where A = (2,3),B = (8,10) and C = (5,5) is
a) (5,6) b) (6,5) c) (6,6) d) (15,18)

177. The angle of elevation of the top of the tower observed from each of the tree point 4, B, € on the ground
forming a triangle is the same angle a. If R is the circumaradias of the triangle ABC, then the height of the
tower is
a) Rsinu b) R cosu c) Reota d) Rtan«

178. The angle of elevation of the top of a hill from a point is a. After walking b metres towards the topup a
slope inclined at an angle f3 to the horizon, the angle of elevation of the top becomes y. Then, the height of

the hill is
bsinasin(y — ) b b sinasin(y — a) bsin (y —B) d sin(y — B)
sin(y — a) sin(y — B) . sin(y — a) bsinasin(y — a)
179. The area of the A ABC, in whicha = 1,b = 2, 2C = 60°, is
1
a) 4 sq unit b) 554 unit c) ?sq unit d) V3 sq units

180. If t;, t, and t4 are distinct points (¢, 2at, + at?), (t,, 2at, + at3) and t3, 2at; + atj) are collinear, if
a) tyfaty =1 b]tl+tz+£3=tltzt3 c) ty+t,+t3=0 dt, +t6,+t3 =-1

181. If A and B are two points having coordinates (3, 4) and (5, —2) respectively and P is a point such that
PA = PB and area of triangle PAB = 10 sq unit, then the coordinates of P are

a) (7,4) and (13, 2) b) (7,2) and (1, 0) c) (2,7)and (4, 13) d) None of these
182. 1n A ABC, 24 = %, b = 4,c = 3, then the value nf% is equal to
5 7 9 35
e b) = = d) —
)3 )7 93 )22

183. In the angles A, B and € of a triangular are in the arithmetic progression and if a, b and ¢ denotes the
lengths of the sides opposite to A, B and € respectively, then the value of the expression %sin 2C +£sin 2A

is

1 V3
a) b) 2= 01 d)v3
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184. Two sides of a triangle are given by the roots of the equation x> — 5x + 6 = 0 and the angle between the
sides is % Then, the perimeter of the triangle is

a)5+v2 b) 5+ V3 ¢) 545 d)5 + 7
185. Ina triangle ABC,if £A = 60°,a = 5,b = 4, then ¢ is a root of the equation
a)c*—5¢-9=0 b)c?—4c—-9=0 c) c*—10c+25=0 d)c?—5¢c-41=0

186. The angle of elevation of the top of vertical tower from a point A on the horizontal ground is found to be E.

From A, a man walks 10 m up a path sloping at a angle E. After this the slope becomes steeper and after

walking up another 10 m, the man reaches the top of the tower. Distance of A from the foot of the tower is

a) 5(1+V3)m b]g(l ++/3)m ¢) 5(v3-1)m d]g(ﬁ— 1)m
187. If the distance between the points (a cos 6, a sin 8) and (a cos ¢, asin ¢) is 2a, then 8 is equal to

a)2ntrtr+d,nez b]nn+%+¢n,n€2

c)ne—¢dnez d)2nc+d,nez

188.1fA(0,0),B(12,0),C(12,2),D(6,7) and E(0,5) are the vertices of the pendagon ABCDE, then its area in
square units, is
a) 58 b) 60 c) 61 d) 63
189. A flag is standing vertically on a tower of height b. On a point at a distance a from the foot of the tower, the
flag and the tower subtend equal angles. The height of the flag is
a? + b? a® — b? a® - b? a? + b?
a) b.

a? — b? i a1 b2 & b'a2+bz ! “ b2
190. A kite is flying at an inclination of 60° with the horizontal. If the length of the thread is 120 m, then the
height of the kite is

b) 60 m 60 d) 120 m
a) 60v3m ) c) \/_5 m )
191. acosA+b ccsﬁjﬂ: cosC ig equal to
at+b+c
a) 1/r b) r/R c) R/r d) 1/R

192. AB is a vertical pole. The end A is on the level ground. € is the middle point of AB. P is a point on the level
ground. The portion BC subtends an angle $ at P.If AP =n AB, thentan f§ =
n i L d) None of these

Ao 1 i R
193.1f P(3,7) is a point on the line joining A(1,1) and B(6,16), then the harmonic conjugate @ of point P has the
coordinates

a) (9,29) b) (—9,29) c) (9,-29) d) (=9,-29)
194. The angles of a triangle are in the ratio 3:5:10. Then, the ratio of the smallest side to the greatest side is
a) 1:sin 10° b) 1: 2sin 10° c) 1:cos 10° d) 1: 2cos 10°
195. 1 a b
InAABC,if |1 ¢ a|=0,then
1 b ¢
sin? A + sin? B + sin® C is equal to
4 9
)3 b) = ) 3vV3 d) 1

196. From a station A due West of a tower the angle of elevation of the top of the tower is seen to be 45° From a
station B, 10 m from A and in the direction 45° South of East of angle of elevation is 30°, the height of
tower is

a) 5vV2(v5 + 1)m

197. A straight line with negative slope passing through the point (1, 4) meets the coordinate axes at A and B.
The minimum value of 0A + OB is equal to
a)5 b) 6 )9 d) 8

5(/5 + 1) 5vV2(+5+ 1) d) None of these
b]-———z?————nﬂ C} —————E?—————IH
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198. An observer finds that the elevation of the top of a tower is 22 1; and after walking 150 metres towards the

foot of the tower he finds that the elevation of the top has increased to 67 1; The height of the tower in

metres is

a) 50 b) 75 c) 125 d) 175
199. In an isosceles A ABC, AB = AC. If vertical angle 4 is 20°, then a® + b* is equal to

a) 3a’b b) 3b%¢c c) 3c?a d) abc
200.Ina A ABC, a(cos? B + cos? C) + cos A (ccosC + b cos B) is equal to

a)a b) b c)c¢ dja+b+c

201. ABC Is a triangle with vertices A(—1,4), B(6,—2) andC(—=2,4). D, E And F are the points which divide
each AB, BC and CA respectively in the ratio 3:1 internally. Then, the centroid of the triangle DEF is

a) (3,6) b) (1,2) c) (4, 8) d) (-3,6)
202.1fina A ABC,* + ﬁ = ﬁ, then the value of the angle C is
a) 60° b) 30° c) 45° d) None of these

203. A tower subtends an angle of 30° at a point distance d from the foot of the tower and on the same level as
the foot of the tower. At a second point, h vertically above the first, the angle of depression of the foot of
the tower is 60°. The height of the tower is

h h 3h

— b) — ) 3h d)—

23 )3d 9 V3
204. Points D,E are taken on the side BC of theAABC, such thatBD = DE = EC. If £ BAD = x, 2DAE =

sin(x+y) sin(y+z)

v, £EAC = z, then the value of TS is equal to

a)l b) 2 c) 4 d) None of these
205.sinA:sinC = sin(4 — B) :sin(B — C), then a?, b?,c? arein

a) AP b) GP c) HP d) None of these
206. The point on the line 3x + 4y = 5, which is equidistant from (1, 2) and (3, 4) is

18 5
7,-4 b) (15,-10 (_,_) d (@,_)

2) (7,~4) ) (15,~10) I (5.5 ) (0.5
207.1f A and B are two fixed points, then the locus of a point which moves in such a way that the angle, APB is a

right angle is

a) Acircle b) An ellipse c) A parabola d) None of these
208.1fin a A ABC, a cos? (g) 4 c cos? (%) = ?;—b, then the sides a, b and ¢

a) Arein AP b) Are in GP c) Arein HP d) Satisfya+ b =c

209. For a regular polygon, let r and r be the radii of the inscribed and the circumscribed circles. A false
statement among the following is

a) There is regular polygon with % = % b) There is a regular polygon % = TLE
o= 3 s r_2 : e V3
¢) There is a regular polygon with = d) There is a regular polygon with S
210. In a triangle vertex angles are A, B, C and side BC are given. The area of AABC is
i = i b s
) s(s=a)(s=b)(s—c) b]b sinCsin A
2z sinB
2 » .
¢) absin€ l.a sinBsinC
2 sin A

211. A flag staff in the centre of a rectangular field whose diagonal is 1200 m and subtends angle 15° and 45° at
the mid point of the sides of the field. The height of the flag staff is

a) 200 m d) 400 m
) b) 3002 +v3m ¢) 300 [2 —V3m )

212. On the level ground the angle of elevation of the top of a tower is 30°. On moving 20 m nearer the tower,
the angle of elevation is found to be 60°. The height of the tower is
a)10m b) 20 m ¢) 10¢3 m d) None of these
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213. The angle of elevation of the top of a tower at any point on the ground is 30° and moving 20 metres
towards the tower it becomes 60°. The height of the tower is

a) 10 m 10 d) None of these
) b) 10V3m ¢) —=m )
V3
214. If angles A4, B and C are in AP, then %b is equal to
A-C A-C A-C A-C
a) 2sin 3 b) 2 cos Z c) cos d) sin
215.Ifin a A ABC, the altitude from the vertices A, B, C on opposite sides are in HP, then sind,sin B, sin C are

in
a) GP b) Arithmetic-Geometric Progression
c) AP d) HP

216. The area of an equilateral triangle that can be inscribed in the circle
x*+y*—4x—6y—12=10,is

253 35v3 55v3 75v3

a) S 59 units b) 7 Sq units c) 7 54 units d)

217. The area of a triangle is 5 and its two vertices are A(2, 1) and B(3, —2). The third vertex liesony = x + 3.
Then, third vertex is

sq units

7 13 55 33 d) (0, 0)
3 (37) 5 (33) 5 (~5rg)
218. The incentre of the triangle with vertices (1,v/3), (0,0) and (2, 0) is

o3 wld 9T ek

219. The area (in square unit) of the triangle formed by the points with polar coordinates (1, 0), (2,%) and

2 11V3 b 53 02 e
4 4 4 4
220. The points P is equidistant from A (1, 3), B (—3,5) and € (5, —1), then PA is equal to
a) 5 b) 545 c) 25 d) 5v10
221. Arod of length [ slides with its ends on two perpendicular lines. The locus of a point which divides it in the
ratiol : 2,is
a) 36x% +9y? = 412 b) 36x? + 9y% = [2 c) 9x? + 36y% = 412 d) 9x? — 36y? = 412
222. The circumradius of the triangle whose sides are 13, 12 and 5, is

a) 15 by 13 015
2 2

d) 6

223. Locus of centroid of the triangle whose vertices are (a cost,asint), (bsint,—b cost) and (1, 0), where t
is a parameter, is
a) 3x —1)? + (3y)* = a? — b? b) (3x — 1)* + (3y)? = a® + b?
c) Bx+ 1)+ (3y): =a? + b2 d) (3x + 1)*> + (3y)* = a® — b?

224. AB is a vertical pole with B at the ground level and A at the top. A man finds that the angle of elevation of
the point A from a certain point € on the ground is 60°. He moves away from the pole along the line BC to
a point D such that CD=7m. From D the angle of elevation of the point 4 is 45°. Then the height of the pole
is

W3 1 W3/ 1 7V3 73

R L L ey LB KA 1 P S KA GRS

225.1FC is the reflection of A(2, 4) in x-aixs and B is the reflection of € in y-axis, then |[AB| is
a) 20 b) 2v5 ¢) V5 d) 4

226. ABC is an isosceles triangle if the coordinates of the base are B(1, 3) and C(—2,7), the coordinates of
vertex A can be

Famme
L
¢lg
7
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9.0 a(39) el (s

227. point (%, —1%) divides the line joining the points (3, =5) and (=7, 2) in the ratio of

a) 1: 3 internally b) 3: 1 internally c) 1: 3 externally d) 3: 1 externally
228. The orthocenter of the triangle with vertices 0(0,0), A (D,%) ,B(—5,0) is
53 -5 3 3
Y b (23 9 (-53) d) (0,0
) (2 4) ) 24 ) 2 0.0
229. Area of triangle formed by the lines x + y = 3 and angle bisectors of the pair of straight lines x* — y? +
2y=1is
a) 2 sq units b) 4 sq units c) 6 sq units d) 8 sq units

230. ABCD is arectangular field. A vertical lamp post of height12m stands at the corner A. If the angle of
elevation of its top from B is 60° and from C is 45°, then the area of the field is
a) 48v2 sqm b) 48v3 sqm c) 48 sqm d) 12vZ sqm

231. If two adjacent sides of a cylinder quadrilateral are 2 and 5 and the angle between them is 60°. If the third
side is 3, then the remaining fourth side is

a) 2 b) 3 c) 4 d) 5
232.In A ABC,2R?sinAsinBsinC is equal to
a) s* b) ab + bc + ca c) A d) None of these
233.1fina A ABC, the altitudes from the vertices A, B, C on opposite sides are in HP, then sin 4,sin B, sin C are
in
a) HP b) Arithmetico-Geometric Progression
c) AP d) GP

234. The middle point of the line segment joining (3,—1) and (1, 1) is shifted by two units (in the sense of
increasing y) perpendicular to the line segment. Then the coordinates of the point in the new position are

a) (2—+Z,2) b) (2,2 —V3) c) (2 +v2,43) d) None of these
235. If area of triangle with vertices (0, 0), (0, 6) and (a, B) is 15 sq unit, then

a)a=45p=5 b)a=+10,=5

&Juti= £5, =2 d) a = 15,8 can take any real value
236. Area of quadrilateral whose vertices are (2, 3), (3, 4), (4, 5) and (5, 6) is equal to

a)0 b) 4 c) 6 d) None of the above
237. If the distance between (2, 3) and (-5, 2) is equal to the distance between (x, 2) and (1, 3), then the values

of x are

a) —6,8 b) 6,8 c) —8,6 d)-7,7
238. A circle is inscribed in a equilateral triangle of side a. The area of the circle is

a) 3ma’sq units b) 2a?sq units ¢) a®sq units d) None of these

239. The x-axis, y-axis and a line passing through the point A(6,0) form a triangleABC. If £A = 30° then the
area of the triangle, in sq units is

a) 63 b) 123 c) 43 d) 8v3
240.1na A ABC, ifw:A = CD;B = ch and the side a = 2, then area of the triangle is
a) 1 squnit b) 2 sq unit J) Esq — d) /3 sq unit
2

241. In an ambiguous case of solving a triangle whena = v/5,b = 2,24 = g, the two possible values of third

side are c; and c3, then

a) |c; —c;| = 2V6 b) [¢; — ¢;] = 46 c)leg—c| =4 d)|c;—c| =6
242.1n A ABC, (a — b)? 0082% + (a + b)? sin? %is equal to
a) a? b) b? c) c? d) None of these

243. In A ABC, with usual notation, observe the two statements given below
. rrimrs =A%
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Il myry + 113 + 137y = 52
Which of the following is correct?

a) Both I and 1l are true b) I is true, 11 is false c) lis false, Il is true d) Both I and Il are false
244, If the angles of a triangle be in the ratio 1:2:7, then the ratio of its greatest side to the least side is
a) 1:2 b) 2:1 A (V5+1):(5-1) d)(V5-1):(5+1)

245. From the top of a cliff 300 metres high, the top of a tower was observed at an angle of depression 30° and
from the foot of the tower the top of the cliff was observed at an angle of elevation 45°, the height of the

tower is

a) 50(3 -v3) m b) 200(3 —v3) m c) 100(3 —v3) m d) None of these
246.1f x4, x5, x5 and yy, ¥,, ¥3 are both in GP with the same common ratio, then the points

(x1,31), (X2, ¥2), (%3, ¥3)

a) Lie on a straight line b) Lie on an ellipse

c) One vertices of a triangle d) Lie on a circle

247. The coordinates axes are rotated through an angle135°. If the coordinates of a point P in the new system
are known to be (4, —3), then the coordinates of P in the original system are

}(l 7) b](l 7) }( 1 7) d]( 1 7)
a _J_ _F__ C __F__ __I_
VZ'V2 V2 2 V2T V2 V2'V2
248. The coordinate axes rotated though an angle 135, If the coordinates of a point P in the new system are
known to be (4, —3), then the coordinates of P in the original system are
}(1 '?) b](l 7) }( 1 '7) d]( 1 7)
a) |—=.— —— o) |=—=i—— ——r—
V2 V2. V2 V2 V2 2 V2 V2.
249. When the elevation of sun changes from 45° to 30° the shadow of a tower increases by 60 m the height of
the tower is
a) 30v3m b) 30(vZ + 1)m c) 30(v3 — )m d) 30(v3 + 1)m

250. The angle of elevation of the top of a tower from a point A tan~! 6 and that from B due West of it, is
tan~! 7.5. If h is the height of the tower, then AB = Ah, where A? is equal to

21 42 41 d) None of these
) e bl €)
700 1300 900
251.1na triangle, ifr; + 13 = kcoszg. then k is equal to
a)R b) 2R c) 3R d) 4R

252. AB is a vertical pole and C is its middle point. The end A is on the level ground and P is any point on the
level ground other than A the portion £B subtends an angle f at P.If AP : AB=2:1,thenff =

a) tan'ig b) tatrl% c) tan“g d) tan_l«g-
253. If the points (x + 1,2),(1,x + 2), (ﬁ,ﬁ) are collinear, then x is
a) 4 b) 5 c) —4 d) None of these
254.Ifina A ABC, CD is the angular bisector of the £ ACB, then CD is equal to
a) ﬁCDSE b) oA cosE c) Ank -:05E A NeneaRnie.
2ab 2 ab 2 a+b 2

255. A tower stands at the center of a circuit park. A and B are two points on the boundry of the park such that
AB(= a) subtends an angles of 60° at the foot of the tower and the angle of elevation of the top of the
tower from A or B is 30°. The height of the tower is

a
a) % b) 2av3 )5 d) V3

256. Consider three points

P=(—sin(f—a),—cosp)

Q = (cos(B — a),sinB)

And R = (cos(p — a + 8),sin(p — 8)),
Wherel < a, 3,8 < E. Then,

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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a) P lies on the line segment RQ b) Q lies on the line segment PR

c) R lies on the line segment QP d) P, Q, R are non-collinear
257.In A ABC,if8R? = a? + b? + ¢?, then the triangle is

a) Right angled b) Equilateral c) Acute angled d) Obtuse angled
258. A triangle with vertices (4,0),(—1,—1),(3,5) is

a) Isosceles and right angled b) Isosceles but not right angled

c) Right angled but not isosceles d) Neither right angled nor isosceles
259. Ina AABC, the correct formulae among the following are

A

1L r = 4R sin;singsm‘”‘

2
V. n=(0(-a) tang

V. ;= B
5—C
a) Only L 11 b) Only I, I11 c) Only L, 111 d) L II, 111
260. The area (in square unit) of the triangle formed by the linesx = 0,y = 0and 3x + 4y = 12, is
a)3 b) 4 c) 6 d) 12

261. Three distinct points A, B and € given in the two dimensional coordinate plane such that the ratio of the
distance of any one of them from the point (1, 0) to the distance from the point (—1, 0) is equal 1'0%. Then,

the circumcentre of the triangle ABC is at the point

5 5 5 d) (0, 0)
= by (= = '
9 (3.0) )(59) 9 (59)
262. One possible condition for the three points (a, b), (b, @) and (a?, —b?) to be collinear, is
aja—b=2 bJa+b=2 cja=1+Db dja=1-=b

263. Three vertical towers standing at A, B, C subtends the angle 0,4, 05, 0, respectively at the circumcentre of
the AABC, then tan 8, ,tan Bz and tan B, are in
a) AP b) GP c) HP d) None of these
264. The area of the triangle whose sides are 6,5,413 (in square unit) is
a) 5v2 b)9 c) 6v2 d) 11
265. If points A(xq, ¥1), B(x3, ¥2) and C(xz, y3) are such that x4, x5, X and yy, ¥, ¥z are in AP, then
a) A, B and C are concyclic points b) 4, B and € are collinear points
c) 4, B and C are vertices of an equilateral triangle  d) None of the above
266. Two points P(a, 0) and Q(—a, 0) are given, R is a variable point on one side of the line PQ such that
£RPQ — £RQP is 2w, then
a) Locus of Ris x? —y® + 2xycot 2a —a? =0 b) Locus of Ris x* + y* + 2xycota—a® =0

c) Locus of R is a hyperbola, if a = % d) Locus of R is acircle, ifa = %
267.1naA ABC, medians, AD and BE are drawn. If AD = 4, £DAB = % and £ABE = % then the area of the
AABC is
8 16 3% 64
a)— i b) — i ¢) —= sq units d) — i
}3 $q units ) 754 units ) 33 q ) 754 units
268. Point Q is symmetric to P(4, —1) with respect to the bisector of the first quadrant. The length of PQ is
a) 3v2 b) 5v2 ) V2 d) 9v2
269. The area of triangle formed by the points (a, b + ¢), (b,c + a), (¢,a + b) is equal to
a) abc b) a® + b? + ¢? ¢) ab + be + ca d)o

270.Let0 <@ < %andx =Xcosf +YsinG,y =Xsinf — Y cos 0 such that x? + 4xy + y? = aX? + bY?,
where a, b are constants, then

i T m m
aa=-1b=36=7 bla=lb=-32=2 Qa=3b=-16=, da=3b=-10=7

271. 1f a point P(4, 3) is shifted by a distance 2 unit parallel to the line y = x, then coordinates of p in new
position are
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a) (5,4) b) (5 + 2,4 +2) ) (5-v2,4—2) d) None of these
272. From the top of a cliff 50m high, the angles of depression of the top and bottom of a tower are observed to
be 30° and45°. The height of tower is
a) 50m 3
b) 50v/3m c) 50(¥3 —1)m d) 50(1—911:
273. The vertex of an equilateral triangle is (2, —1) and the equation of its base is x + 2y = 1, the length of its
sides is
) 2 b 4 ) 1 a) 4
a) — —— c) = —
V15 3V3 V5 V15
274. 1f the elevation of the sun is 30°, then the length of the shadow cast by a tower of 150 ft. height is
a) 75V3 ft. b) 200V3 ft. c) 150V3 ft. d) None of these
275. The area of the triangle formed by the points (2, 2), (5, 5), (6, 7) is equal to (in square unit)
9 3
a) o b) 5 c) 10 42
2 2
276. The orthocenter of the AOAB, where 0 is the origin, A(6,0) and B(3,3v3) is
a) (9/2,V3/2) b) (3,3) c) (v3,3) d) (3,~V3)
277.InaAABC,cos A + cos B + cos € is equal to
T Byl - d1+2
a) 7 ) R c)1-— 7 )1+ s
278.1fina A PQR,sinP,sin@,sin R are in AP, then
a) The altitudes are in AP b) The altitudes are in HP
¢) The medians are in GP d) The medians are in AP

279. The angle of elevation of an object on a hill from a point on the ground is 30°. After walking 120 metres the
elevation of the object is 60°. The height of the hill is

a) 120 m b) 60v3 m c) 1203 m d) 60 m
280. If the median AD of A ABC, makes an angle 8 with side AB, then sin(4 — 8) is equal to
a) (E) cosec 0 b) (E) sin @ c) (E) sin @ d) (E) cosec B
€ ¢ b b
281. The angle of elevation of a cliff at a pointA on the ground and a point B, 100 m vertically at A are « and 8
respectively. The height of the cliff is
100 cota 100 cotf8 100 cotf 100 cot g
G cota — cotfi cota — cotf§ A cotff — cota cotff + cota

282. A quadrilateral ABCD in which AB = q,BC = b,CD = c and DA = d is such that one circle can be inscribed

in it and another circle can be circumscribed about it, then cos 4 is equal to
2) ad + bc ad — bc ac + bd ac — bd

b) c) d)
283. ; 2 (€ 3 7By
If A be the perimeter of the A ABC, then b cos (3) + ¢ cos (E) is equal to

ad — dc ad + bc ac — bd ac + bd

5 b) 22 0 % d) None of these
284.1finthe A ABC, B = 45° then a* + b* + ¢* is equal to

a) 2a®(b? + ¢?) b) 2c¢%(a? + b?)

c) 2b%(a? + c?) d) 2(a’b? + b?c? + c?a?)
285. The ratio in which the line x + y = 4 divides the line joining the points (1,—1) and (5, 7) is

a)1:2 b)2:1 c) 1:3 d) 3:1
286. The coordinates of the orthocenter of the triangle formed by (0, 0), (8, 0), (4, 6) is

a) (4,0) b) (6, 3) c) (6,0) d) None of these
287.1f A= a? — (b — ¢)?, where A is the area of A ABC, then tan A is equal to

15 8 8 1
a) he b) IE c) o d) >
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288.1n A ABC.% is equal to

cos=(B —C) sin= (8 — C) cos=(B + C) cos= (B + C)
NS - — b ———— — . d) ——

a) c)

sin%A cos%A sin%A CUS%A
289. In a cubical hall ABCDPQRS with each side 10 m, G is the centre of the wall BCR@ and T is the mid point of
the side AB. The angle of elevation of ¢ at the point T is
a) sin~1(1/v/3) b) cos~1(1/v3) c) cot~1(1/V3) d) None of these
290. 1If p;, p,, p3 are respectively the perpendicular from the vertices of a triangle to the opposite sides, then
D1, P2, Pz is equal to
4a?b?c? a?b?c?
a) a’b?c? b) 2a*b?c? g=—_—. d)——
) ) ) — )——
291. An observer standing on a 300 m high tower observes two hoats in the same direction their angles of
depression are 60° and 30° respectively. The distance between boats is

a) 173.2m b) 346.4 m c) 25m d)72m
292. If the length of the sides of a triangle are 3, 4 and 5 unit, then R is

a) 3.5 b) 3.0 c) 2.0 d) 2.5
293.1na triangle (1 = :—;) (1 — :—;) = 2, then the triangle is

a) Right angled b) Isosceles c) Equilateral d) None of these
294. IfinaAABC,atanA + btanB = (a+b) tan#, then

a)A=R8h b)A=-B c)A=2R d)B =24
295. The coordinates of the circumcentre of the triangle with vertices (8, 6), (8, —2) and

(2,—-2)are

2
a) (6,5) b) (8,2) d (5,-2) d) (5,2)

296. Points D, E are taken on the side BC of a A ABC such that BD = DE = EC.If 2 BAD = x,2 DAE =

v, £ EAC = z, then the value wa is equal to
S5INXs5Ing

a)l b) 2 c) 4 d) None of these

297. An observer on the top of tree, finds the angle of depression of a car moving towards the tree to be 30°.
After 3 min this angle becomes 60°. After how much more time, the car will reach the tree?

a) 4 min b) 4.5 min c¢) 1.5 min d) 2 min

298. If PQ be a vertical tower subtending angles «, § and y at the points 4, B and C respectively on the line in
the horizontal plane through the foot D of tower and on the same side of it, then BC cota — CA cota +
AB coty is equal to
a)o b) 1 c) 2 d) None of these

299. The equation of the three sides of a triangle are x = 2, ¥ + 1 = 0 andx + 2y = 4. The coordinates of the
circumcentre of the triangles are
a) (4,0) b) (2,-1) c) (0,4) d) (-1,2)

300. On one bank of river there is a tree. On another bank, an observer makes an angle of elevation of 60°at the
top of the tree. The angle of elevation of the tap of the tree at a distance 20 m away the bank is 30°. The
width of the river is
a) 20m b) 10 m c) 5m d)1m

301. Consider the following statements :
1.InAABC,a =3+ 1,2B = 30° 2C = 45° then c is equal to
2.In a triangle, if a® + b% + ¢? = 8R?, then the triangle is right angled
3.InaAABC,a=2b =3,c =4, then cos A =§

Which of the statements given above is/are correct?
a) Only (1) b) Only (2) c) Only (3) d) All of these
302.1f A is the area and 2s the sum of three sides of a triangle, then
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Y 52 b) A g2 . 52 d) None of these
a)A<— < c —
33 = 2 V3

303. A flag staff of 5 m high stands on a building of 25 m high. At an observer at a height of 30 m, the flag staff
and the building subtend equal angles. the distance of the observer from the top of the flag staff is

d) None of these
5v3 3 2
3}7\/_111 b) SJ;m c) S\I;m

304. A tower of height b subtends an angle at a point O on the level of the foot of the tower and at a distance 'a’
from the foot of the tower. If the pole mounted on the tower also subtends an equal angle at 0, the height

of the pole is
a}b(az—bz) b]b(az +b2) 9 a(az—bz) d]a(a2+b2)
a? + b? a% — b2 a? + b2 a? — b?
305. If the angles of a triangle are in the ratio 4: 1: 1, then the ratio of the longest side to the perimeter is
a)vV3:(2++3) b) 1:6 c) 1: (2 +3) d) 2:3
306. If two angles of a triangle are 45° and tan~*(2), then the third angle is
a) 60° b) 75° c)tan™'3 d) 90°

307. The angle of elevation of top of a tower form a point on the ground is 30° and it is 60° when it is viewed
from a point located 40m away the initial point towards the tower. The height of the tower is

a) —20v3m b]z_fm ) _Z_\Em d) 20v3m
308. The orthocentre of the triangle formed by the points (0, 0), (4, 0) and (3,4) is
3 3 3
a) (2,0 b) (5.2) J(5.3) @) (3.5)
) (2,0) )3 )3 )33
309. In order to remove xy-term from the equation 5x? + 4+/3 xy + 9y? — 8 = 0 the coordinate axes must be
rotated through an angle
a)m/6 b) /4 c) /3 d) /2
310. If C is a point on the line segment joining A(—3,4) and B(2, 1) such that AC = 2 BC, then the coordinate of
Cis
1 1
oG wey e -
311. The image of the centre of the circle x? + y? = a? with respect to the mirror image x +y = 1, is
1 d) None of these
3 (52) b) (VZ,VZ) 0 (V2,2v2) ]
312.Ina A ABC, cosec A(sin B cos € + cos B sin () is equal to
) £ b) i c) 1 L
V3 ¢ ab

313.1f A(3,5), B(—5,—4), C(7,10) are the vertices of a parallelogram, taken in the order, then the coordinates
of the fourth vertex are
a) (10,19) b) (15, 19) c) (19, 10) d) (19, 15)

314. Two pillars of equal height stand on either side of a road-way which is 60 m wide. At a point in the road-
way between the pillars, the elevation of the top of pillars are 60°and 30°.The height of the pillars is

15 ¢) 15m d) 20 m

a) 15v3m b) 7 m

315. From the top of a cliff of height a, the angle of depression of the foot of a certain tower is found to be
double the angle of elevation of the top of the tower of height h. If © be the angle of elevation, then its value
is

2h 2h 2h

a
a) cos~! |— b) sin~! |— ¢) sin™! |—— d) tan™? [3—-—
a a 2—h a

316. The points A(2a, 4a), B(2a, 6a) and C(Za ++/3a, 5a), a > 0 are the vertices of
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a) An isosceles triangle b) A right angled triangle
c) An acute angled triangle d) None of the above

317. If a vertex of a triangle is (1, 1) and the mid points of two sides through the vertex are (—1,2) and (3, 2),
then the centroid of the triangle is

7 17 17 7
3 (13) b (3:3) #l-5) 9 (-13)
318. P,@, R and § are the points on the line joining the points P(a,x) and T(b,y) such that PQ = QR = RS =

ST, then (w,@) is the mid point of

a) PQ b) @GR c) RS d) ST
319. Orthocenter of the triangle formed by the linesx + y = landxy = 0 is

a) (0,0) b) (0, 1) c) (1,0) d) (-1,1)
320. The circumcentre of the triangle with vertices (0, 30), (4, 0) and (30, 0) is

a) (10, 10) b) (10, 12) c) (12,12) d) (17,17)

321. A vertical pole (more than 100 m high) consists of two portions, the lower being-ane third of the whole, if

=1

the upper portion subtends and angle tan % at a point in a horizontal plane through the foot of the pole

and distance 40 ft from it, then the height of the pole is
a) 100 ft b) 120 ft c) 150 ft d) None of these

322.1f a point P(4, 3) is rotated through an angle 45° in anti-clockwise direction about origin, then coordinates
of P in new position are

( 1 ) b ( 7 1 ) ( 1 7) d ( 1 7 )
W2z W7V N7 77
323. The horizontal distance between two towards is 60m and the angle of depression of the top of the first

tower as seen from the top of the second is 30°. If the height of the second tower be 150m, then the height
of the first tower is

a) 90 m b) (150 — 60,/3)m ¢) (150 + 20/3)m d) None of the above
324. InaA ABC,ifsinA +sin B + sinC)(sin A + sin B — sin ) = 3 sin A sin B, then the angle C is equal to
T T T T
a}—2~ b]g c) i d]g

325. From the bottom of a pole of height h the angle of elevation of the top of a tower is a and the pole subtends
an angle B at the top of the tower. The height of the tower is

2) htan(a — ) hcot(a — B) 9 cot(a — ) d) None of these
tan(a — ) —tana cot(a — ) — cota cot(e — B) — cota
326. A variable line through the pDintG, i) cuts the coordinate axes in the points
A andB. If the point P divides AB internally in the ratio 3:1, then the locus of P is
a) 3y +x = 20xy b) v + 3x = 20xy c) x+y=20xy d) 3x + 3y = 20xy
327. If the points (1, 2) and (3, 4) were to be on the same side of the line 3x — 5y + a = 0, then
a)l<a<e6 b)7<a<11 c)a>11 da<7ora>11
328. The area of the region bounded by the lines y = |[x — 2|, x = 1, x = 3 and the x-axis is
a) 1 b) 2 c) 3 d) 4
329. cm:é cotﬁ—l
In triangle ABC, the value of —5—4is
L‘OLEL‘OEE
a c 2a 2c
- S =t = d—
a}a+b+c b]a+b+c C}az-{—b+c ]a+b+c

330. If the coordinates of the centroid and a vertex of an equilateral triangle are (1, 1) and (1, 2) respectively,
then the coordinates of another vertex, are

(2 -3 1) (2 +343 1) (2 ++3 1) d) None of these
a) B |y c) =

2 Y9 2 2 B

331. In any triangle ABC, c? sin 2B + b? sin 2C is equal to
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a) % b) A c) 24 d) 44

332. A house of height 100 m subtends a right angle at the window of an opposite house. If the height of the
window be 64 m, then the distance between the two houses is
a)48m b) 36 m c) 54m d)72m

333. The angle of elevation of the top of a vertical pole when observed from each vertex of a regular hexagon is
E If the area of the circle circumscribing the hexagon be A metre?, then the area of the hexagon is

}3\/‘Am Y34 g 334 4 334
8 T 4 2

334. The area of the segment of a circle of radius a subtending an angle of 2« at the centre is

2

mZ

1 1 1
a) a2 (a—l——2~sin2u) b_]?:z2 sin 2a c) a® (CL-I-ESinZE[) d) a’a
335. A man of height 6 ft. observes the top of a tower and the foot of the tower at angles of 45° and 30° of
elevation and depression respectively. The height of the tower is

a) 13.79m b) 14.59 m c) 14.29m d) None of these
336. If the sides of the triangles are 5k, 6k, 5k and radius of incircle is 6, the value of k is equal to

a) 4 b) 5 c) 6 d)7
337. At the foot of the mountain the elevation of its summit is 45°, after ascending 100 m towards the mountain

up a slope of 30° inclination, the elevation is found to be 60°. The height of the mountain is

}V’§+1 b]\ﬁ—l V’_+1 d) None of these
a
m m 2\/,—

338. At each end of a horizontal line of length 2a, the angular elevation of the peak of a vertical tower is 8 and

that at its middle point it is ¢. The height of the peak is

" asinBsing
in0si
Aesitsiog ) Sn® + 0)sintd - )
acos 0 cos ¢ d) None of the above
c
) Jcos(¢p + 8) cos(p — 8)

339. mmatr iangleABC, cond m: 5= m‘:c ifa = v'_' then the area of the triangle (in square unit) is

a)1/24 1

b) v3/24 c) = d)—
)3/ )5 ) ﬁ

340. A ladder leavs again a wall at an angle « to the horizontal. Its foot is pulled away through a distance a, so
that it slides a distance b, down the wall and rests inclined at angle  with the horizontal. It foot is further
pulled aways through a,, so that it slides a further distance b, down the wall and is now, inclined at an
anglevy. Ifa,a; = b;b,, then

a) a+ B+ yis greater thanm bJa+pB+vyisequalton

c)a+ B+ yislessthanm d) Nothing can be said about o +  + v
341, Ina AABC, {a+b+c}(b+c—;;)z{:::-a—b)(a+b—c) equals

a) cos? A b) cos? B c) sin 4 d) sin? B
342. The locus of a point P which moves such that 2PA = 3PB, where A(0,0) and B(4, —3) are points, is

a) 5x% —5y% — 72x + 54y + 225 =0 b) 5x? + 5y% — 72x + 54y + 225 =0

c) 5x% + 5y% + 72x — 54y + 225=0 d) 5x? + 5y% — 72x — 54y — 225 =0
343. The incentre of the triangle formed by (0, 0), (5, 12), (16, 12) is

a) (7,9) b) (9, 7) c) (—9,7) d) (-7,9)
344.1n A ABC, iftan%tan% i -;—, then a, b, c are in

a) AP b) GP c) HP d) None of these
345.1n A ABC, if sin?2 ,sm2 > sm2 be in HP, then a, b, ¢ will be in

a) AP b) GP c) HP d) None of these

346. If O is the origin and P(2,3) and @(4,5) are two points, then OP.0Q cos £P0Q =
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a)8 b) 15 c) 22 d) 23
347.1fina A ABC, 2b? = a? + c?,then = is equal to
2 .2 BT 2 _ 22 2 2\2
a) C a b] C a L‘] [ a d] c a
2ca ca ca 2ca

348. A spherical balloon of radius r subtends an angle « at the eye of an observer. If the angle of elevation of the
centre of the balloon be B, then height of the centre of the balloon is

a) r cosec (%) sin B b) r cosec asin (g) ¢) r sin (%) cosec 3 d) rsina cosec (g)

349. A point P(2, 4) transtates to the point @ along the parallel to the positive direction of x-axis by 2 units. If 0
be the origin, then 2 OPQ is
Y S ) &l( 1) - 399 d) None of these
et cos™ | =— = —
S PTiT) 20 400
350. From the top of a hill h meters high, the angles of depressions of the top and the bottom of a pillar are a
and B respectively. The height (in meters) of the pillar is
h(tan  — tan a) b) h(tan a — tan ) 5 h(tanp + tana) q) h(tan B + tan o)
tan 3 tan o tan 3 tan o
351. If G(1,4) is the centroid of triangle ABC having its two vertices A and B at (4, —3) and (-9, 7) respectively,

then area of the triangle ABC in square units, is

a) 138 b]E c) 5 d) 263
2 P 2 2
352.1fa = 2v2,b = 6,A = 45°, then
a) No triangle is possible b) One triangle is possible
c¢) Two triangles are possible d) Either no triangle or two triangles are possible

353. Two poles of equal height stand on either side of a 100 m wide road. At a point between the poles the
angles of elevation of the topes of the poles are 30° and 60°. The height of each pole is

a) 25m 100 d) None of these
) b) 25V3 m g —=m )
V3

354. Area (in sq unit) enclosed by y =1,2x + y=2andx 4+ y = 21is

a) %sq unit b]%sq unit ¢) 1sq unit d) 2 sq units
355. The feet of the perpendicular drawn from P to the sides of a A ABC are collinear, then P is

a) Circumcentre of A ABC b) Lies on the circumcircle of A ABC

c) Excentre of A ABC d) None of the above

356. Let 0(0,0), P(3,4),9(6, 0) be the vertices of the triangleQPQ. The point R inside the triangle OPQ is such
that the triangles OPR, PR, OQR are of equal area. The coordinates of R are

e (-2 02) a3

357. A tree is broken by wind, its upper part touches the ground at a point 10 metres from the foot of the tree
and makes an angle of 45° with the ground. The entire length of the tree is

3
a) 15 metres b) 20 metres c) 1(](1 + @ metres d) 10 (1 + %) metres

358. Without change of axes the origin is shifted to (h, k), then from the equation
x% + y? — 4x + 6y — 7 = 0 the terms containing linear powers are missing. The point (h, k) is
a) (3,2) b) (=3,2) ) (2,-3) d) (=2,-3)

359. The horizontal distance between two towers is 60 m and the angle of depression of the top of the first
tower as seen from the top of the second is 30°. If the height of the second tower be 150 m, then the height
of the first tower is
a) (150 — 60v3)m b) 90 m ¢) (150 — 20v3)m d) None of these

360. Let a > 0,b > 0. The sum of the distance of the point (a, b) from the linesg + % =1 and %+ f =11s
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8) 2 b) Vab 9 d) JaT 7 b7

351-]nﬂABC,iFL+L: > , then € is equal to
b+¢  c+a a+b+c

a) 90° b) 60° c) 45° d) 30°
362.ifinaAABC,4s5inA = 4sin B = 3sin C, then cos C is equal to

a) 1/3 b) 1/9 c) 1/27 d) 1/18
363.InaAABC, (b + c)(bc)cosA + (a+ c)(ac)cos B + (a + b)(ab) cos C is

a) a? + b% +¢? b) a® + b* + ¢3

c) (@+ b +c)(a® +b* +c?) d) (@ + b+ c)(ab + bc + ca)

364. If a flag staff of 6 m high placed on the top of a tower throws a shadow of 24/3 m along the ground, then the
angle (in degrees) that the sun makes with the ground is

a) 60° b) 80° c) 75° d) None of these
365. If the angles of a A ABC be in AP, then
a)c*=a’+b*—ab b) b%? = a? + ¢? —ac c)a*=b*+c*—ac d) b? = a® + ¢?
366. The sides of a triangle are respectively 7 cm, 43 cm and V13 cm, then the smallest angle of the triangle is
ﬂg mg ﬂ% ﬂg
367. The straightlinesx +y = 0,3x + y—4 = 0 and x + 3y — 4 = 0 form a triangle which is
a) Right angled b) Equilateral c) Isosceles d) None of these

368. A tower of x metres height has flag staff at its top. The tower and the flag staff subtend equal angles ata
point distant y metres from the foot of the tower. Then, the length of the flag staff in metres is

% Je. % P FE LR A TR
Dgme) Wl  elpln)  wdlg)
369. |x1 1
If |x2 ¥» 1| =0,thenthe points (xy,y;), (xz, ¥;) and (x3,y;) are
X3 y3 1
a) Vertices of an equilateral triangle b) Vertices of a right angled triangle
c) Vertices of an isosceles triangle d) None of the above
370. If two angles of A ABC are 45° and 60°, then the ratio of the smallest and the greatest sides are
a) (vV3-1):1 b) V3:v2 ) 1:v3 d)v3:1

371. An aeroplane flying horizontally 1 km above the ground is observed at an elevation of 60° and after 10 s
the elevation is observed to be 30°. The uniform speed of the aeroplane (in km/h) is
a) 240 b) 24043 c) 60v3 d) None of these

372. The angle of elevation of the top of a tower from the top and bottom of a building of height ‘a’ are 30° and
45° respectively. If the tower and the building stand at the same level, the height of the tower is

a) M b)a(vV3+1) c) av3 d) a(v3-1)
373.1fina A ABC, 2b% = a? + c2, then S:in%is equal to
R, Bioaid 2382 o R, 2
a) c®—a b) ct—a 9 cc—a d) ct—a
2ca ca ca 2ca

374. The angle of elevation of a cloud from a point h mt. above is 8° and the angle of depression of its reflection
in the lake is ¢. Then, the height is

hsin(¢ — 0) hsin(d + 8) E hsin(8 + ¢) d) None of these
sin(¢ + 0) sin(¢ — 0) sin(0 — &)
375.1naAABC, 2B = % and £C = %. If D divides BC internally in ratio 1:3, then the value or'i:zigiﬁ i
1 1 3 1
Fiuct bl — = d) =
a) 7 ) N c) J; )3
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376. Let equation of the side BC ofa A ABC be x + y + 2 = 0. If coordinates of its orthocentre and circumcentre
are (1, 1) and (2, 0) respectively, then radius of the circumcircle of A ABC is

a) 3 b) V10 ) 2v2 d) None of these
377.1naAABC,if b+ ¢ = 2a and 24 = 60° then AABC is

a) Equilateral b) Right angled c) Isosceles d) Scalene
378. The orthocenter of the triangle with vertices (—2,—6), (—2,4) and (1, 3) is

a) (3, 1) b) (1,1/3) c) (1,3) d) None of these

379.1fa > 0,b > 0 the maximum area of the triangle formed by the points 0(0,0), A(a cos 8 ,bsinf) and
B(acos@,—bsin @) is (in sq unit)
ab T 3ab i ab m
— == b) — == C) — = —— d) a? b?
a}zwhenﬂ 4 ) > when 0 i ]2whenB F Ja
380. If the coordinates of orthocentre 0’ and centroid G of a A ABC are (0,1) and (2,3) respectively, then the

coordinates of the circumcentre are

a) (3,2) b) (1,0) c) (4,3) d) (3,4)
381. The point P is equidistant from A(1,3), B(—3,5) and €(5, —1), then PA is equal to
a)5 b) 55 c) 25 d) 5v10

382. The coordinates of the incentre of the triangle having sides
3x —4y=0,5x+ 12y =0
and y — 15 =0 are
a)-1,8 b)1,-8 c) 2,6 d) None of these
383. The mid point of the line joining the points (—10, 8) and (—6, 12) divides the line joining the points (4, —2)
and (—2, 4) in the ratio

a) 1: 2 internally b) 1: 2 externally c) 2:1 internally d) 2: 1 externally
384. The centre of circle inscribed in square formed by the lines x* —8x + 12 = 0 and y? — 14y + 45 = 0, is

a) (4.7) b) (7,4) ) (9.4) d) (4.9)
385. If 4, Ay, 45, A5 be the areas of the incircle and excircles, then J% + J% + V}%is equal to

) - b) = ) 3 d) ~
a)— — c) —= —
VA VA VA VA
386.1fx = Xcos@ —Ysin@,y = Xsinf + Y cos@ and x* + 4xy + y*> = AX* + BY?,0< 8 Eg.then
s m
a}8=g b]ﬂzz c)A=—-6 dps=1

387.1fP(1,0),@ = (—1,0) and R = (2, 0) are three given points, then the locus of a point S satisfying the
relation $Q? + SR? = 25P?% is

a) A straight line parallel to x-axis b) A circle through origin
c) A circle with centre at the origin d) A straight line parallel to y-axis
388. The triangle formed by x? —3y? = 0and x = 4is
a) Isosceles b) Equilateral c) Right angled d) None of these

389. The angle of elevation of the top of an incomplete vertical pillar at a horizontal distance of 100 m from its
base is 45°. If the angle of elevation of the top of the complete pillar at the same point is to be 60°, then the
height of the incomplete pillar is to be increased by
a) 50v2m b) 100 m c) 100(v3-1)m d)100(v3+ 1) m

390. 1f0(0,0), A(4,0) and B(0,3) are the vertices of a triangle 0AB, then the coordinates of the excentre
opposite to the vertex 0(0,0) are
a) (12,12) b) (6,6) c) (3,3) d) None of these

391. A tower subtends an angle a at a point A in the plane of its base and angle of depression of the foot of the
tower at a point [ metres just above A is . The height of the tower is
a) [tanfcota b) ltanacotf c) ltanatanf d) lcotacot

392. Observe the following statements
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C B
].]naABCbcosziJrccosZE: 5

= F =90°

+c

A b
I1.A ABC,CD{E:

Which of the following is correct?
a) Both I and Il are true
b) I is true, 11 is false
c) lis false, 1l is false
d) Both | and 1l are false
393.1f A and B are two points on one bank of a straight river and C, D are two other points on the other bank of
river. If direction from A to B is same as that from € to D and AB = a, £CAD = a,£DAB = 3, 2CBA =y,
then €D is equal to
asinf3siny asinasiny asinasinp d) None of these
a) — = ; r ] — 2
sinasin(a+ B +y) sinf3sin(a + f +y) sinysin(a + B +v)
394. ABCD is a square plot. The angle of elevation of the top of a pole standing at D from 4 or € is 30° and that
from B is 8, then tan 8 is equal to

a) V6 b) 1/v6 ) V3/2 d)/2/3
395.InaAABC, if (V3 —1)a = 2b,A = 3B, then £C is
a) 60° b) 120° c) 30° d) 45°

396. The angle of elevation of an object from a point on the level ground is a. Moving d meters on the ground

towards the object, the angle of elevation is found to be B. Then the height (in meters) of the object is
d d

M E— d—
cota + cot B ]cota—cotB
397.Ina A PQR as shown in figure given that x: y: z = 2:3: 6, then the value of LQPR is

a)dtana b) d cotpB c)

s s
i) = b) i 0 3 d) None of these

398. If by shifting the origin at (1, 1) the coordinates of a point P become (cos 8, cos ¢), then the original
coordinates of P were
a) (2cos?08/2,2cos? ¢/2)
b) (2sin®8/2,2sin? ¢/2)
c) (2cosB/2,2cosdp/2)
d) (2sin8/2,2sind/2)
399.Ina A ABC,ifr; = 2r, = 3ry, then

a 4 a 5
400. sinﬂsin£ .
InaAABC,ifa, b, c are in AP, then the value of —25-2is
S1T=—
2
a) 1l c) 2

1
b) = d) -1
401. The top of a hill observed from the top and bottom of a building h is at angles of elevation p and g
respectively. The height of hill is
hcotgq b hcotp htanp d) None of these
3 cotqg — cotp cotp — cotq . tanp — tang
402. In a triangle, if b = 20,¢ = 21 and sinA = % then a is equal to
a)12 b) 13 c) 14 d) 15
403.InAABC,a = 2,b = 4 and £C = 60° then £A4 and 4B are equal to
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404,

405.

406.

407.

408.

409.

410.

411.

412

413,

414.

415.

416.

417.

418.

419.

420.

a) 90°,30° b) 60°, 60° c) 30°,90° d) 60°,45°
If in an equilateral triangle R = v/3 cm, then the length of each side of the triangle is
a)1lcm b) 2 cm c) 3cm d) None of these
b=ccosA ,
InaA ABC,————isequal to
c—bcosA
sinB cosC cos B :
o b) & d) None of these
sinC cos B cosC
InaAABC,if 2s = a + b + ¢, then the value of the S(i;a) — [S"b;?-c) is equal to
a)sinA b) cos A c) tan 4 d) None of these
The centroid of a triangle is (2, 7) and two of its vertices are (4, 8) and (—2, 6). The third vertex is
a) (0,0) b) (4, 7) c) (7,4) d) (7.7)
Each side of a square subtends an angle of 60° at the top of a tower h metres high standing in the centre of

the square. If a is the length of each side of the square, then

a) 2a? = h? b) 2 h? = a? ¢)3a®=2h? d)2h% = 3a?
InA ABC, (a — b)? caszg + (a + b)? sin? % is equal to
a) a? b) b? ¢) ¢? d) None of these
If the area of a A ABC is given by A= a® — (b — ¢)?, then tan G) is equal to
b) 0 1 1
a) =1 &) = d) =
) ) 3 )
If 0'(4,8/3) is the orthocentre of the triangle ABC the coordinates of whose vertices are 0(0,0), A(8,0)
and B(4,6), then the coordinates of the orthocentre of A O'AB are
a) (0,0) b) (8,0) c) (4,6) d) None of these
InaAABC,if b? + c? = 3a?, then cot B + cot € — cot A is equal to
a)l ab ) 0 ac
b) X d) A
From the top of a tower, the angle of depression of a point on the ground is 60°.If the distance of this point
from the tower is \ﬁ;ﬂm, then the height of the tower is
4+/3 V3+3 3-v3 V3
98 wiite ) m ) R
2 2 2 2
Ifina AABC,a = 6 ¢cm, b = B em, ¢ = 10 e¢m, then the value of sin 24 is
a) 6/25 b) 8/25 c) 10/25 d) 24/25
InA ABC.M is equal to
1+cos(A—=C) cos B
—b b 2 _ 2 2 2
a) a b) a+ £ ac—b a“+b
a+b a+c a? —c? a? + c?
The base of a cliff is circular. From the extremities of a diameter of the base angles of elevation of the top of
the cliff are 30°and 60°. If the height of the cliff be 500 m, then the diameter of the base of the cliff is
) 2000 b) 1000 ) 2000 d) 1000v3
a m — C m m
V3 V3 V2

The sides BC, CA and AB of a triangle ABC are of lengths a, b and ¢ respectively. If D is the mid point of BC
and AD is perpendicular to AC, then the value of cos A cos € is

2) 3(a? —c?) b) 2(a% —c?) 3 (a? —c*) d) 2(c? —a?)
2ac 3bc 3ac 3ac
The mid points of the sides of a triangle are D(6,1), £(3,5) and F(—1, —2), then the vertex opposite to D is
a) (—4,2) b) (—4,5) c) (2,5) d) (10, 8)
The locus of a points which moves such that the sum of the squares of its distance from three vertices of

the triangle is constantis a/an

a) Circle b) Straight line c) Ellipse d) None of the above
The angles A, B and C of a A ABC are in AP. if b: ¢ = v3:v/2, then the angle 4 is
a) 30° b) 15° €} 757 d) 45°
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421. If the three points (0, 1), (0, —1) and (x, 0) are vertices of an equilateral triangle, then the values of x are

a) V3,42 b)V3,—/3 ) —v5,v3 d) V2,2
422. The sides of a triangle are sin @ cos @ and v'1 + sin « cos a for some0 < a < 1;- Then, the greatest angle of

the triangle is
a) 60° b) 90° c) 120° d) 150°

423. From an aeroplane flying, vertically above a horizontal road, the angles of depression of two consecutive
stones on the same side of the aeroplane are observed to be 30°and 60°respectively. The height at which
the aeroplane is flying in km, is

V3

d) 2
5§ =3
]2

2
a) ﬁ C] ﬁ
424. A flag staff 20 m long standing on a wall 10 m high subtends an angle whose tangent is 0.5 at a point on the
ground. If 8 is the angle subtended by the wall at this point, then
ajtanB =1 b)tan® =3 ¢) tan @ = % d) None of these
425. The angle of elevation of the top of a vertical tower from two points distance a and b from the base and in
the same line with it, are complimentary. If @ is the angle subtended at the top of the tower by the line
joining these points thensin@ =
a—b a+b -b d) None of these
) R — b) &=
V2 (a +b) a—b a+b
426. In a triangle with one angle if 120°, the length of the sides forms an AP. If the length of the greatest sides is
7 cm, then area of triangle is

1 1 15
a) 3\/_5 42 S\F b 0) T e 3\_F .
427 1fina .ﬂa ABC, E = C:—; = :ﬁ then cos 4 is equal to
19
a} 1 b] 2 P d) None of these
5 7 35
428. If two vertices of an equilateral triangle are (0, 0) and (3, 3v/3), then the third vertex lies at
a) (3,-3) b) (-3,3) c) (—-3,3v3) d) None of these
429. In an isosceles right angled A ABC, £B = 90° AD is the median, then :: iz:ﬁ is
1 c) 1 d) None of these
a) = b)vZ
) N )
430.1fP(1,2),0(4,6),R(5,7) and S(a, b) are the vertices of a parallelogram PQRS, then
ala=2b=4 b)a=bb=4 c)a=2,b=3 da=3,b=5
431. Angles of a triangle are in the ratio4: 1: 1. The ratio between its greatest side and perimeter is
3 1 3 2
a) b) c) / d)
2++3 2+43 V3+2 2+3

432. From the top of a cliff h metres above sea level an observer notices that angles of depression of an object A
and its image B are complementary. If the angle of depression at 4 is 8. The height of 4 above sea level is

a) hsin®@ b) hcos® c) hsin28 d) hcos 28
433. The radius of the incircle of triangle when sides are 18, 24 and 30 cm is
a) 2cm b) 4 cm c) 6cm d) 9 cm

434. The points (1, 3) and (5, 1) are the opposite vertices of a rectangle. The other two vertices lie on the line
v = 2x + ¢, then the value of ¢ will be
a) 4 b) —4 c) 2 d) -2
435, If the vertices of a triangle at 0(0,0), A(a, 0) and B(0, a). Then, the distance between its circumcentre and
orthocentre is
a
)5 b ) VZa a3
436. The straight linesx = y, x — 2y = 3and x + 2y = =3 form a triangle, which is
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a) Isosceles b) Equilateral c) Right angled d) None of these
437. The vertices of a triangle are (6, 0), (0, 6) and (6, 6). The distance between its circumcentre and centroid is
a) 2 b) V2 )1 d) 2v2
438. InaA ABC,a=5,b=7andsind = %, then the number of possible triangles are
a)l b) 0 c) 2 d) Infinite
439, The points (k, 2 — 2k), (=k + 1,2k), (—4 — k, 6 — 2k) are collinear, then k is equal to
a) 2,3 b) 1,0 c) %,1 d)1,2

440, 1f the vertices P, Q, R of a A PQR are rational points, which of the following points of the A PQR is (are)
always rational points?
(A rational point is a point both of whose coordinates are rational numbers)
a) Centroid b) Incentre ¢) Circumcentre d) Orthocentre
441. Which of the following pieces of data does not uniquely determine acute angled A ABC
(R =circumradius)?

a) a,sinA,sin B b)a,b,c c) a,sinB,R d)a,sind,R
442. 1fa AABC, 2ca sin A_‘_HC is equal to
a) a® + b? —¢? b) c? + a® — b? c) b*—c¢?—a? d) c? —a® - b?
443. In any AABC under usual notation, a(b cos C — ¢ cos B) is equal to
b2 -c? c2 — hz
a) b% —¢? b) ¢? — b? c) d)
444. In AABC, G is he centroid, D is the mid point of BC. If A = (2, 3 )and G(7,5), then the point D is
9 19 11 11 13
24) ) (5-6) ) 9 (85)
3) (2 )3 N732 (83
445, The transformed equation of 3x% + 3y2 + 2xy = 2, when the coordinate axes are rotated through an angle
of 45°, is
a)x?+2y2=1 b)2x?+y? =1 Axl+y’=1 d)x? +3y? =1

446. The equation of the locus of a point equidistant from the points (a,, by) and (a,, b;) is (a; —a,)x +
(b; — bs)y + ¢ = 0, then the value of ¢ is

a} f(ﬂf"l‘bf‘l‘ff) b)a%_blz_cf
1
c) = (a3 + bZ —a? — b}) d) None of the above

447. ABCis a right angled triangle with £B = 90°,a = 6 cm. If the radius of the circumcircle is 5 cm. Then the
area of AABC is

a) 25 cm? b) 30 cm? c) 36 cm? d) 24 cm?

448. The transformed equation of x? + 6xy + 8y? = 10 when the axes are rotated through an angle E is
a) 15x2 — 14xy + 3y* = 20 b) 15x% + 14xy — 3y? = 20
c) 15x2 + 14xy + 3y* = 20 d) 15x% — 14xy — 3y% = 20

449. The angle of elevation of the top of a TV tower from three points 4, B and € in a straight line through the
foot of the tower are o, 2a and 3a respectively. If AB = g, then height of the tower is

ajatana b) a sin « c) asin 2a d) a sin 3«
450. The ratio in which the x-axis divides the line segment joining (3,6) and (4,-3) is
a)2:1 byl:2 c)3:4 d) None of these

451. AB is vertical tower. The point 4 is on the ground and C is the middle point of AB. The part CB subtend an
angle o at a point P on the ground. If AP = n AB, then the correct relation is
a)n=m?+1tana byn=(2n? —1tana )n?=02n’+Ntana d)n=2n’+Dtana
452. If the points (=2, —=5), (2, —2), (8, @) are collinear, then the value of a is
5 5 3 1
a) —— b) = c) = d)=
) 2 ) 2 ) 2 ) 2
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453. IfinaAABC,cosA+ 2cosB + cosC = 2,then a, b, c are in

a) AP b) GP c) HP d) None of these
454.1naAABC,a = 5,a = 4and cos(A + B) = :—; [n this triangle, ¢ is equal to

a) Ve b) 36 c) 6 d) None of these
455. In a triangle ry > r; > ry, then

aja>b>c bja<b<c¢ c)la>bandb < ¢ d)ea<bandb >c¢
456.Ina A ABC,ifa = 2x,b = 2y and 2£C = 120°, then the area of the triangle is

a) xy sq unit b) xy v/3 sq unit ¢) 3xy sq unit d) 2xy sq unit
457, 1f the points (a, b), (a',b") and (a — a’, b — b") are collinear, then

a)ab' =a'b b)ab = a'b’ c) aa’ = bb’ d)a* +b* =1

458. If A(—a, 0) and B(a, 0) are two fixed points, then the locus of the point at which AB subtends a right angle,
is
a) x2 +y? = 2a? b) x? —y% =qa? c)x2+y2+a2=0 d) x? +y? =a?

459, If the coordinates of two vertices of an equilateral triangle ae (2,4) and (2, 6), then the coordinates of its
third vertex are

a) (+/3,5) b) (2+3,5) c) (2+v3,5) d) (2,5)
460. If point (x, y) is equidistant from (a + b, b — a) and (a — b, a + b), then

ajax+ by =20 b)ax —by =10 c)bx+ay=0 d)bx—ay =10
461.1f A, B, C, D are the angles of a quadrilateral, then ‘%Zﬂi is equal to

a) 1_[ tan 4 b) H cotd c) Z tan? A d) Z cot? A

462. If the angles of a triangle are in the ratio 3:4:5, then the sides are in the ratio
a) 2:v6: V3 +11 b) vV2:vV6: V3 + 1 ) 2:43:V3+1 d) 3:4:5

463. A line joining A(2,0) and B(3, 1) is rotated about 4 in anti-clockwise direction through 15", Find the
equation of the line in the new position. If B goes to € in the new position, then coordinates of C are

1 3 1 3 1 3 d) None of these
a) (2 +—,—) b) (2——,— c) (2 +—.—)
V2’2 V2'2 VZ' 2
464. ABC is a triangle with vertices A(—1,4), B(6,—2) and C(—2,4). D, E and F are the points which divide each

AB, BC, and CA respectively in the ratio 3 : 1 internally. Then, the centroid of A DEF is
a) (3,6) b) (1,2) c) (4,8) d) (=3,6)

465. A house subtends a right angle at the window of an opposite house and the angle of elevation of the
window from the bottom of the first house is 60°. If the distance between the two house be 6 m, then the
height of the first house is
a) 8vV3m b) 6v3 m c) 43 m d) None of these

466. The orthocentre of the triangle whose vertices are
{at, t;, a(ty +t5)} {at; t3, a(t, + t3)} {ats ¢y, a(ts +t4)}is
a) {—a,a(ty +t, +t3 +t; + tatz)} b) {—a,a(t; + t; + t3 + t tat3)}
¢) {—a,a(t; — ty — t; — tytt3)} d) {—a,a(t; +t; —t3 — t1tt3)}

467. A flag staff is upon the top of a building. If at a distance of 40 m from the base of building the angles of
elevation of the topes of the flag staff and building are 60° and 30° respectively, then the height of the flag
staffis
a) 46.19 m b) 50 m c) 25m d) None of these

468. A person observes the angle of elevation of a building as 30° The persons proceeds towards the building
with a speed of 25(v3 — 1) m/h. After two hours, he observes the angle of elevation as 45°.The height of
the building (in metres)is

a) 50(v3-1) b) 50(v3 + 1) c) 50 d) 100
469.1na A ABC,Y(b + ©) tan—g-tan (?) is equal to
a)a b) b c) ¢ d) 0
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470.Ina A ABC, angle A is greater than angle B. If the measures of angles A and B satisfy the equation 3 sinx —
4sin®x —k =0, 0 < k < 1, then the measure of angle € is

s T 21 5m
a) 3 h) 5 c) T d) s

471.Ina A ABC,a,c, A are given and b4, b, are two values of third side b such that b = 2b,. Then, sin 4 is equal

to
2) 9aZ — 2 b) 9q2 — 2 3 SR d) None of these
8a? 8c? 8a?

472. The incentre of a triangle with vertices (7, 1), (=1,5) and (3 + 2v3,3 + 4/3) is

2 4 2 4

a) (3 i +_) b) (] 14 ) c) (7.1) d) None of the above
VEIRRE] 33 33

473. ] b 1o ABC tangwtang ) It
n any triangle .WIS equal to
a—b a—b a—b c
a b ) —— d
}a-!-b ) 2 }u+b+c ]a+b

474. If orthocentre and circumcentre of triangle are respectively (1, 1) and (3, 2), then the coordinates of its
centroid are
75 57
a) (___) b) (_’_) c) (7,5) d) None of these
33 3'3
475.1n A ABC, AD is median and £ A = 60°, then 4 AD? is equal to

N

B ] c

a) b2+ c?—bc b) 2b% + ¢ — 2bc ¢) b% 4 c* + 2bc d) None of these
476. The circumcentre of the triangle formed by thelinesy = x,y = 2xand y = 3x + 4/is

a) (6,8) b) (6, —8) c) (3,4) d) (=3,—-4)
477.1fin a A ABC, cot = ==, then the A ABC is

a) Isosceles b) Equilateral c) Right angled d) None of these
478. Area of the triangle formed by the lines 3x? —4xy + y? = 0,2x —y = 6 is

a) 16 sq units b) 25 sq units c) 36 sq units d) 49 sq units

479. The shadow of a tower is found to be 60 m shorter when the sun's altitude changes from 30° to 60°. The
height of the tower from the ground is approximately equal to

a) 62m b) 301 m c) 101 m d) 52 m
480. let 0 <a < gbe a fixed angle. If P = (cos 8, sin8) and Q = {cos(a — 0), sin(a — 8)}. Then Q is obtained
from P by
a) Clockwise rotation around the origin through b) Anti-clockwise rotation around origin through
angle a angle a
Reflection in the line through the origin with slope . Reflection in the line through the origin with slope
) tan o tan %
481. The equation of the base of an equilateral triangle is x + y = 2 and the vertex is (2, —1). The area of
triangle is
V3 1 2
a) 243 b) — 0= d)—=
6 V3 V3
482. 1f (0, 1) is the orthocentre and (2, 3) is the centroid of a triangle. Then, its circumcentre is
a) (3,2) b) (1, 0) c) (4,3) d) (3, 4)
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483.

434,

485.

436.

487.

438.

489.

490.

491.

492,

493.

494,

495.

496.

497.

498.

The angle of elevation of the top of the tower observed from each of the three points 4, B, C on the ground
forming a triangle is the same angle a. If R is the circumradius of the A ABC, then the height of the tower is
a) Rsina b) Rcosa c) R cotu d) Rtana

The circumcentre of a triangle formed by the lines xy + 2x + 2y +4 =0andx+y+2 =0is

a) (-1,-1) b) (0,-1) c) (1,1) d) (-1,0)

If the distance of any point P from the points A(a + b,a — b) and B(a — b, a + b) are equal, then the locus
of Pis

a)ax+by =10 bjx—y=0 c)x+y=0 d)bx —ay =0

In an equilateral triangle of side 2v/3 cm, the circumcentre is

a)1cm b) V3 cm c) 2cm d) 2v3 cm

Let ABC be a triangle, two of whose vertices are (15, 0) and (0, 10). If the orthocenter is (6, 9), then the

third vertex is

a) (15, 10) b) (10, -15) c) (0,0) d) None of these

An aeroplane flying at a height of 300 metres above the ground passes vertically above another plane at an
instant when the angles of elevation of the two planes from the same point on the ground are 60° and 45°
respectively. The height of the lower plane from the ground (in metres) is

100 c) 50

a) 100v3 b ) d) 150(v3 + 1)
If the sides of a triangle are in ratio 3:7:8, then R:r is equal to
a) 2:7 b) 7:2 c) 3:7 d) 7:3
InaAABC,(b+c—a) tan%is equal to

2A A As s
a) — b)— c) — d)—R

) s ) s ) be ) a
The sum of the radii of inscribed and circumscribed circles for an n sides regular polygon of side g, is
a) acot (E) b) 2 cot (i) c) acot (i) d) a cot (i)
n 2 2n Zn 4 2n

IfA=a® — (b —c)? where Ais the area of A ABC, then tan A is equal to

15 8 8 1

i b) — = d) =
BT )17 e )3
The median BE and AD of a triangle with vertices A(0, ), B(0, 0), C(a, 0) are perpendicular to each other,

if

a
a}azg b)b = c)ab =1 d)a = +v2b

If a, b, ¢ be the sides of a A ABC and if roots of the equation a(b — ¢)x* + b(c — a)x + c(a — b) = 0 are
equal, then sin? @) , sin? (g) ,sin? (E) are in

a) AP b) GP ¢) HP d) AGP

1+cos(A—B)cosC

InAABC, P is equal to
=y b 2 _ 2 24 p2

a}a b]a+ C}a b da+b

a—c a+c a? —c* a? +c*
InaAABC,a=13cm, b = 12 cm and ¢ = 5 cm. The distance of A from BC is

144 65 60 25
a)— b) — ) — )

13 12 13 13
Ifina AABC,ry <1y < 13, then
ajJa<b<c bla>b>c c)b<a<c da<ec<b
A ladder rests against a wall making an angle « with the horizontal. The foot of the ladder is pulled away

from the wall through a distance x, so that it slides a distance y down the wall making an angle  with the
horizontal. The correct relation is

B) b]y=xtan(u-2i-

)2 = ytan (&5 B gr=yan@+p  dy=xtn@+p

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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499. Let A(h, k), B(1,1) and € (2, 1) be the vertices of a right angled triangle with AC as its hypotenuse. If the
area of the triangle is 1, then the set of values which 'k’ can take is given by
a) {1, 3} b) {0, 2} c) {~1,3} d) {-3,-2}

500. A variable line i -I—% = 1is such thata + b = 4. The locus of the mid point of the portion of the line

intercepted between the axes is

A)x+y=4 b)x+y=8 cx+y=1 dx+y=2
501 ifinaa ABC, tan (%) tan (g) ,tan (%) are in HP, then the sides a, b, ¢ are in
a) AP b) GP c) HP d) None of these

502. The shadow of tower standing on a level ground is x metres long when the sun’s altitude is 30°, while itis

v metres long when the altitude is 60°. If the height of the tower is 45.?1‘11, then x — y is

45
a)45m b) 45V3m c) T d) 45.§m
503. All points lying inside the triangle formed by the points (1, 3), (5, 0) and (—1, 2) satisfy
a)3x+2y=0 b)2x+y-13<0 c)2x—=3y—-12<0 d) All of these
504. If the area of the triangle with vertices (x, 0), (1, 1) and (0, 2) is 4 sq unit, then the value of x is
a) -2 b) —4 c) —6 d) 8
505. If the centroid of the triangle formed by the points (0, 0), (cos 8, sin 8) and (sin 8, — cos 8) lies on the line
y = 2x, then 0 is equal to
a)tan~!2 b) tan™13 ¢) tan~"1(=3) d) tan™1(-2)
506. In order to remove first degree terms from the equation 2x? + 7y? + 8x — 14y + 4 = 0, the origin is
shifted at the point
a) (=2,1) b) (1,2) c) (2,1) d) (1,-2)
507.1f ty + t; + ty = —tyt,ts, then orthocentre of the triangle formed by the points [at;t,, a(t; +
to)], latyts, a(t; + t3)] and [atsty, a(ts + t)], lies on
a) (a,0) b) (—a,0) c) (0,a) d) (0, —a)
508. 1f A(—=5,0) and B(3,0) are two vertices of a triangleABC. Its area is 20 sq cm. The vertex C lies on the
linex — y = 2. The coordinates of C are

a) (—=7,—5)or (3,5) b) (—3,—5) or (—5,7) ¢) (7,5) or (3,5) d) (—3,—-5)or (7,5)
509. The locus of a point £ which moves such that 2PA = 3PB, where coordinates of points 4 and Bare (0,0)
and (4,—-3), is
a) 5x% —5y% — 72x + 54y + 225 =0 b) 5x2 + 5y% — 72x + 54y + 225 =0
c) 5x% +5y% + 72x — 54y + 225 =0 d) 5x% + 5y? —72x — 54y — 225 =0

510. The coordinates of the centroid of a triangle having its circumcentre and orthocentre at (7/2,5/2) and
(2,1) respectively, are

a) (3,2) b) (13/6,3/2) c) (5/2,3/2) d) (3/2,5/2)
511. The base angle of triangle are 22%" andllZ%". If b is the base and h is the height of the triangle, then
a)b=2h b) b =3h c)b=(1+V3)h d)b=(2+V3)h

512. Let ABC be a triangle such that £ ACB = %and let @, b and ¢ denote the lengths of the sides opposite to

A, B and C respectively. The value (s) of x for whicha = x> + x + 1,b = x> — 1and ¢ = 2x + 1 is (are)

a) —(2+3) b)1++3 c)2++3 d) 4v3

513. If the distance between the points P(a cos 48°,0) and Q(0,a cos 12°) is d, then d? — a? =
a? a’ a a?

a)—(V5-1) b)— (V5 +1) 0 5(¥5-1) d)—(V5+1)
514.Ina A ABC, a(b cos C — c cos B) is equal to

a) a* b) b? — ¢? c)0 d) None of these
515, If the points (a,, b;), (a,, b,) and (as, b;) are collinear, then lines a;x + b,y + 1 =0fori =1,2,3 are

a) Concurrent b) Identical c) Parallel d) None of these

516. InAABC, (b +c)cosA+ (c+a)cosB + (a+ b)cosC is equal to

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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a) 0 b) 1 cJa+b+c d)2(a+b+c)
517.1finaAABCa=5b=4A4 =§+ B,then C
1 e] 1
a)istan™ (6) b) is tan™! (E) ¢) Cannot be evaluated Y (a)

518. If py, py, p; are altitudes of a A ABC drawn from the vertices 4, B, € and A the area of the triangle, then
pi?+ps2+p;tisequal to
at+b+c a?+b% +c? a? + b? + c? d) None of these

S b)m——
V3 ) VT

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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CO-ORDINATE GEOMETRY

: ANSWERKEY :

I I
| I
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I I
I I
: 1) a 2) a 3) d 4) b|153) d 154) b 155) a 156) b -
: 5) a 6) b 7) d 8) a|157) ¢ 158) a 159) ¢ 160) d :
I 9) d 10) b 11) b 12) a|161) d 162) ¢ 163) d 164) d I
: 13) ¢ 14) ¢ 15) b 16) d|165) ¢ 166) b 167) a 168) a :
I 17) ¢ 18) d 19) ¢ 20) b|169) b 170) ¢ 171) ¢ 172) a "
: 21) ¢ 22) a 23) ¢ 24) a|173) c 174) ¢ 175) a 176) a :
I 25) ¢ 26) ¢ 27) b 28) b|177) d 178) a 179) ¢ 180) ¢ I
: 29) a 30) a 31) ¢ 32) bl|181) b 182) a 183) d 184) d :
I 33) b 34) a 35) b 36) a|185) b 186) a 187) a 188) d I
: 37) b 38) d 39) d 40) a|189) a 190) a 191) b 192) a :
I 41) a 42) a 43) ¢ 44) ¢|193) d 194) d 195) b 196) d i
: 45) ¢ 46) a 47) d 48) al|197) c 198) b 199) ¢ 200) a :
I 49) d 50) a 51) d 52) b|201) b 202) a 203) a 204) ¢ I
: 53) a 54) d 55) b 56) a|205) a 206) b 207) a 208) a :
I 57) ¢ 58) d 59) a 60) b|209) c 210) d 211) ¢ 212) ¢ I
: 61) b 62) d 63) a 64) «c¢|213) b 214) b 215) ¢ 216) d :
I 65) ¢ 66) a 67) b 68) d|217) a 218) d 219) b 220) d I
: 69) ¢ 70) d 71) ¢ 72) c¢|221) a 222) b 223) b 224) ¢ :
I 73) a 74) a 75) d 76) b|225) «c 226) ¢ 227) a 228) d I
: 77) ¢ 78) b 79) d 80) al229) a 230) a 231) a 232) ¢ :
I 81) b 82) d 83) a 84) «¢|233) ¢ 234) d 235) d 236) a I
: 85) a 86) d 87) ¢ 88) «¢|237) a 238) d 239) a 240) d :
I 89) ¢ 90) ¢ 91) a 92) d|241) c 242) ¢ 243) a 244) c I
: 93) ¢ 94) ¢ 95) a 96) al245) a 246) a 247) d 248) d :
I 97) b 98) ¢ 99) ¢ 100) c|(249) d 250) d 251) d 252) b I
! 101) a 102) a 103) a 104) b|253) ¢ 254) ¢ 255) ¢ 256) d :
I 105) ¢ 106) b 107) ¢ 108) d|257) a 258) a 259) ¢ 260) c I
: 109) b 110) a 111) ¢ 112) b|261) a 262) ¢ 263) d 264) b :
I 113) a 114) b 115) d 116) b|265) b 266) a 267) ¢ 268) b I
: 117) a 118) a 119) b 120) b|269) d 270) ¢ 271) a 272) d :
I 121) a 122) ¢ 123) d 124) b|273) a 274) d 275) d 276) b I
: 125) ¢ 126) b 127) d 128) d|277) a 278) b 279) b 280) c :
I 129) ¢ 130) ¢ 131) ¢ 132) b|281) ¢ 282) b 283) ¢ 284) ¢ I
: 133) b 134) d 135) ¢ 136) c|285) a 286) d 287) b 288) a :
I 137) b 138) ¢ 139) d 140) ¢|289) a 290) d 291) b 292) d I
: 141) ¢ 142) b 143) d 144) d|293) a 294) a 295) d 296) -
I 145) ¢ 146) d 147) b 148) ¢|297) ¢ 298) a 299) a 300) b I
: 149) b 150) a 151) ¢ 152) a|301) d 302) a 303) b 304) b -
| 1
I I
| |
I I
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305) a 306) c 307) d 308) d|417) d 418) a 419) a 420) ¢
309) c 310) a 311) d 312) c|421) b 422) ¢ 423) b 424) a
313) b 314) a 315) d 316) c|425) ¢ 426) b 427) a 428) ¢
317) a 318) b 319) a 320) d|429) b 430) ¢ 431) c 432) d
321) b 322) ¢ 323) ¢ 324) b|433) ¢ 434) b 435) b 436) d
325) b 326) b 327) d 328) a|437) b 438) b 439) ¢ 440) a
329) d 330) c 331) d 332) al|441) d 442) b 443) a 444) b
333) d 334) d 335) a 336) a|445) b 446) ¢ 447) d 448) ¢
337) a 338) b 339) b 340) c¢|449) ¢ 450) a 451) d 452) b
341) 342) b 343) a 344) d|453) a 454) d 455) a 456) b
345) 346) d 347) d 348) a|457) a 458) d 459) ¢ 460) d
349) d 350) a 351) ¢ 352) a|461) a 462) a 463) a 464) b
353) b 354) b 355) b 356) c|465) a 466) b 467) a 468) ¢
357) ¢ 358) ¢ 359) d 360) d|469) d 470) ¢ 471) b 472) a
361) b 362) b 363) b 364) a|473) b 474) a 475) d 476) b
365) b 366) a 367) c 368) b|477) ¢ 478) ¢ 479) d 480) d
369) d 370) a 371) b 372) a|481) b 482) d 483) d 484) a
373) d 374) b 375) b 376) b|485) b 486) ¢ 487) ¢ 488) a
377) a 378) ¢ 379) a 380) d|489) b 490) a 491) b 492) ¢
381) d 382) a 383) d 384) a|493) d 494) ¢ 495) d 496) ¢
385) a 386) b 387) d 388) b|497) a 498) a 499) ¢ 500) d
389) 390) b 391) b 392) b|501) a 502) a 503) d 504) c
393) b 394) b 395) b 396) d|505) ¢ 506) a 507) b 508) d
397) b 398) a 399) b 400) b|509) b 510) a 511) a 512) b
401) b 402) b 403) ¢ 404) c|513) d 514) b 515) a 516) ¢
405) b 406) b 407) b 408) b|517) b 518) b

409) 410) c 411) a 412)

413) ¢ 414) d 415) d 416) a
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CO-ORDINATE GEOMETRY

: HINTS AND SOLUTIONS :

1

()

a’(cos? B — cos? C) + b?(cos? € — cos? A)
+ ¢? (cos? A — cos? B)

=a?(1-sin*B —1+sin?C)
+ b?*(1 —sin®C — 1 +sin* A)

+c? (1 —=sin? 4 — 1 +sin? B)

= a?(sin® € — sin? B) + b?(sin® A — sin® ()
+ ¢? (sin? B —sin? A)

= k%a?(c? — b%) + k?b?(a® — c?) + k?c? (b*
_{-2)

=0

(a)

LetsinA = 3k,sinB = 4k,sinC = 5k

..5ind _ sinE _ sinC _

e = e =E ==y [say]
3k 4k 5k

= — I —

‘ bk_?:pk k
= a=3(5),b=4(5),c:5(5)

k
= a=3lb=4l,¢c =5l [}etf =—]
p

b? +¢? —qa?
2bc
_16+25-9 32 4

2x4x5 40 5
c* +a?—b?
2ac

_25+9-16 18
T oZ%Awms
Now, cosA:cosB =
(b)

Slope of perpendicular to the line joining the
points

(acosa,asina)and (acosB,asinff) =
__cosa-—cosf

s cosd =

. cosB =

=43

AT
wjwen]| w

sina—sin}
a+ B
z

Hence, equation of perpendicular is
at+f

¥ = tan (T) x  .u(i)

= tan

Now, on solving the equation of line with Eq. (i),
we get

[E (cosa + cos f3) E(sin a + sin {3)]
2 "

(a)

APBC _ [{=3(=2—y)+4(y—5)+x(5+2)}
Area Ofﬁ.qac T | {6(5+2)-3(—2-3)+4(3-5)}
_ Tx+ 7y — l4|_;x+y—2|
- 49 7
(b)

Let P@) and RS be the poles of height 20 m and 80
m subtending angles cand f at R and P
respectively. Let h be the height of the point T, the
intersection of QR and PS

Then, PR = hcota + hcotf3
= 20 cota = 80 cot

= cota = 4 cotf
cota

= —
cotf
Again, hcota + hcotp = 20 cota
= (h—20)cota = —hcotf
cota  h
= cﬂtB_Z(]~~h_qL
= h=80-4h
= h=16m
()
Since, a, 3, y are the roots of the equation
x3—3px?+3gx—1=0

~at+B+ty=3p

af + By +ya = 3q

and affiy =1

Let G (x,v) be the centroid of the given triangle
_a+f+y
=
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10

12

13

14

s
3

_Byt+yataB

= —3IIBY -

Hence, coordinates of the centroid of triangle are
».q)

(d)

Let 0(0, 0) be the orthocenter, A(h, k) be the third
vertex and B(—2, 3) and C(5, —1) the other two
vertices. Then, the slope of the line through 4 and

0is %, while the line through B and € has the
(-1-3) _ 4

slope o = By the property of the

orthocenter, these two lines must be

perpendicular, so we have

k 4 _ k_7 :

(H) (_?) =-1=¢=7 ()
5-2+h | —1+3+k _

AISO, - + 'T =7

= h+k=16 ..(ii)

Which is not satisfied by the points given in the
options (a), (b) or (c)

(b)

Let (h, k) be the point

According to question,

4f(h—h)? +k = h*+k?

= 4lk| =h%+k?

Locus of the point is

lyl=x2+y% =2 x2+y2—4|y| =0

(@)

Given points are P(4,—2),A(2,—4) and B(7,1)
Suppose P divides AB in the ratio 4 : 1. Then,
TA+2

A4+1

Thus, P divides AB internally in the ratio 2 : 3

The coordinates of the point dividing AB

externally in the ratio 2 : 3 are
2X7-3x22x1-3x—4

( 2-3  2-=3 )_(_8’_14)

Hence, the harmonic conjugate of R with respect

to A and B is (—8,—14)

(<)

If 0 is the origin and P(x,,y,), Q (x3,y,) are two

points, then

OF X 0Q cos £P0Q = x1x9 + Y12

4 0P x 0Q % sin£P0Q

=./0PZ x 0Q2 — OP2 x 0Q? X cos? LPOQ
= J(?ﬁz +¥1)(x3 + 7)) — (1%, + y1y2)?

= (x1y2 — X2¥1)? = |x1y2 — %1
(c)

1
—+
o

and y =

—4-:>.il—2
B -3

18

19

PGP -W? 3
s = 3x5 5§

mi= 11 2 4
= sinB = TG
: B

~ sin28 = 2sin B cos

(d)

Given that, £A = 45° /B = 75°
Zc = 180° — 45° — 75° = 60°

& a+cvVZ =k(sinAd+V2sinC)
= k(sin 45° + V2 sin 60 °)

=k(5+VZ L) =k (25) .0

VZ
b

Jfl'u'lld]r':_sir'zl?

b 2V2b

T sin75° " 341

On putting the value of k in Eq. (i), we get
a+cV2=2b
(d)

From figure ABCD is s square

Whose diagonals AC and BD are of length 2 unit
Hence, required area= -;— AC x BD
=%x2 ¥ 2 = 2 sq units

(c)
In AAPD,

a
tan45° = — = AP =
an P = a

.

andin A BPC,

tan 45° D
an ~ PB

=>PB=bh
~DE=a+bandCE=b—a
In ADEC,

DC? = DE* + EC*?
=(a+b?)+ (b—a?)

= 2(a? + b?)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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20 (b)

21

22

23

Get More Learning Materials Here : &

If the axes are rotated through 30°, we have
3 -4
x = X cos 30° — Y sin 30° =\FT
X +3Y

and,y = Xsin30°+ Y cos 30° = >

Substituting these values in x? + 2v/3 xy —y=
2a®, we get

2
(V3x = ¥)" +2v3(vV3x - Y)(X + V3Y)

— (x +V3r)" = 8a?

=2 X2 —-Y2=q?
(c)
Since, F, E and D are the mid points of the sides

AB, AC and BC of triangle ABC respectively, then
the vertices of triangle are A(0,0), B(0,2),C(2,0)

A(0,0)
F[l]./
\
B b{1,1)
Now, AB=c=V02+22=2
BC=a=+/22+22=22
And CA=b=+v224+0°=2
~ x coordinates of incentre
_axy + bx; +cx3
~ a+b+c
_ 2v2(0) + 2(0) + 2(2)
T V24242
2

= =22

2+42
(a)
Let (x, y) be the coordinates of vertex C and
(x1,y1) be the coordinates of centroid of the
triangle.

xX+2=2
X, =

E(1.,0)

C (2.0)

y=3+1
3

and y; =
=% —¥-2
¥ XN=g and y, = =
Since, the centriod lies on the line 2x + 3y = 1
le + 3}"1 = 1
2x 3(yv-—-2
3 3
= 2x+3y=9
This equation represents the locus of the vertex
()
Let the height of the tower be h

24

25

26

27

_+_
T'2 2

30° 60°
B«-20 m—sA (8]
[n A PAO, tan 60° = —
a4
= 0A = hcot60° = % (D)
bl
In A PBO,tan 30° = P
h
3

= AB+A0=+3h
= 20 +:,1—§=\/§h [using Eq.(i)]

oo X
A%
_20V3
Tz
= h=10V3m
(a)

We have, sind = [£=bXs—9)
2 be

A
= bcsinzi =(—-b)s—1¢c)

, . s
On comparing with x sin? == (s—b)(s—c)
We get, x = be

(c)

2 pd e 4a? N a? cos® 2a

S PiTR = sec? o + cosec?a  cos?a+ sin?a
5 (4 cos?asin®a cos® 20:)

- +
cos? o + sin? a 1

= a?(sin® 2a + cos? 2a) = a?

and p#p? = a*sin® 2a cos? 2a = G) a*sin? 4a
(&#ﬁ)z _ (i +p3)
Pz P pr%

= — = 4 cosec?4a
sin? 4

()

LetA(2,1),B(—2,4)

~ AB =5

Hence, the locus is the line segment AB

(b)
1 1+1+1
ER O
s+ (s—a)+(s—b) +(s—¢)?
= 2

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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4s?+a?+b?>+c?—-2s(a+b+c) y

&2 y=1-x y=1+x
_ @R EE 462 5(0,1)
S
28 (b)
Leta =4 cm,b=5cmandc=6cm
O X0 [0 1.0)A
2 2
Hence, area of triangle = \/s(s — a)(s — b)(s — ¢) ¥
~ Area of AABC = 2 area of AAOB
15y 715 15 15 1 ,
= |[[—])[—~—= iy e =2x-x1x1=1squnit
(BE-E-9E-9 Hcix =g
35 (b)
15 7 5 3 15 Given, angles A, B, C of AABC are in AP with d
= [—X=X=X==—+7cm? ; _ aEs
2 T2 797 9T (common difference)= 15
30 (a) ~ B=A+15°and C = A+ 30

Also, A+ B + € = 180°
=>A+A4+15°+ 4+ 30°=180°

Let CD be the tower

b
In AACM, tan B = — = £A=45°
= AC =hcotf L £B =45° 4 15° = 60°
andinﬂADC,tana:% 36 (a)
= b= Si H ].—ﬂ 1—ﬁ =il
C b cot p tan o HIce ( r?_)( ra
s=b s—c
G (s )1— =7
( 5—a ( S_H)
(b—a)(r:—a)_z
(s—a)2

= 2bc — 2ab - 2ac + 2a*

= b? + c* + a® + 2bc — 2ab — 2ac
= a?=h%+c?
So, triangle is right angled

31

37 (b)
, b 2 2 ;
Since, B=——r=r_—m=x Let the height of the tower be BC = h,then length
Area of circumcircle= wR* of shadow of tower AB = /3h.
=1 % (2)? = 41 sq unit In ﬂABC’,tana=%
33 (b) h
2 _ a2 Brofmd B ot = tang = —
'l _ 4R*(sin* B — sin“ C) T
2aR _4R%sinA = tana = tan 30°
=Slll(B+C.)Sln(B—C) = o= 30°
sinA cC
= sin(B — ()
34 (a)
Given curve is h
y=1-|x] J
-——f3h i
38 (d)

Let the coordinates of P be (h, k). Then,
x=X+hy=Y+k

Substituting these in 2x% + y? — 4x — 4y = 0, we
get

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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40

41

42

2X2 4+ Y2+ 4(h—1) x +2(k = 2)Y + 2h? + k?
—4h—4k =0

Comparing this equation with

2X*+Y?—8X—8Y+18 =0, we get

h—1=-2,(k—2)=—4and 2h® + k? — 4h —

4k =18

=2h=-1k=-2

(a)

We have, tanS = [S=2C0
* I s(5=C)

(s—a)(s—b)=s(s—c) (given)

C s(s—rc
e ( )
2 s(s—c)
t ¢ t i
= _—= —_—
an2 an4
= £0=90°
(a)

: 3 2
Given that, cota = = and cotp = =

In ABCD, tanB =

D

h

; .
A=32 m—=B C

= BC=hcotp = BC=2 ()

andin A ACD,tana = YT

= h= (32 + 25—h)§ [using Eq.(i)]

= 3h =160+ 2h

= h=160m

(a)

The vertices of quadrilateral ABCD is
A(2,3),B(3,4),C(4,5)

and D(5,6)

« AB =,/(3—2)? + (4 —3)?

=V2+ (1 =2
Similarly, BC = vZ,CD =2, and DA = 32
~ a=b=c=+2 and d=3\5

a+b+c+d

and s =

=\/§+ﬁ+ﬁ+3v’§

2
6v2
-

+ Area of quadrilateral

=, (s—a)(s —b)(s —c)(s —d)

43

44

45

46

= [(3v2-V2)(3v2 - VD)

(3v2 -v2)(3v2 - 2)
=0
()
We have, A= %bc sin A
= k?sinBsinCsinA=A ..(i)
~ a’sin2B + b?sin 24
= 2(a’sinBcosB + b?sin Acos A)
= 2k*(sin® Asin B cos B + sin? Bsin A cos A)
= 2k?*(sinAsinBsinC) = 4A [from Eq. ()]
(9

1 sind _ sin(A-B)

sinc  sin(B—c)

= sin(B + C) sin(B — €) = sin(4 + B) sin(A — B)

= sin? B —sin? € = sin? A —sin* B
= b?=c?=qa?-p?

= 2he=q" +¢*

= a® b? c?arein AP

2 11,19, 13 are in HP

11 1 .
= —,—,—arein AP
T T3

2 1 1

= —=—4—

Tz 1 73
= 2(s—-b)=s—a+s-c
= 2b=(a+c)
= a,b,careinAP
Hence, both of these statements are correct

(c)
The largest side of triangle is /p? + g2 + pg

Greatest angle will be opposite to largest side. Let

0 be greatest angle, then
potyt—pgtegtopy 1

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)
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cosB = 257 2

_2m
= 0 —T
(a)
Let area of triangle be A, then according to
question

1 1 1
A= Fax = Eby =3¢z
@) www.studentbro.in
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DD B A P

¢ a b cl\a/ a\b/ b\c In ACBD, tan 60° = 2
_ 2A(b* +¢* +a?) %5
N abc ‘
_2(a*+b*+c?) abc ¢ abc
N abc 4R ( a E) T
e % Lo |
2R —4m—Be—x—C
49 (d) = h=xV3..()
In A ABC the vertices are A(—3,0), B(4,—1) and ) h
C(5.2) and in ACAD, tan 30° = o
A (-3,0) = h3=40+x
= 3x =40 + x [from Eq. (i)]
=2 x=20m
54 (d)
(4,-1)B L (52 (a) We know, tanA +tan B +tanC =
BC‘:J(S_q_)Z +(2 + 1)2 tanAtan B tanC
=vV1+9=+10 Since, tanA +tanB +tanC =0
Area of A ABC

= Let either of tan A4, tan B or tan € is zero ie, one

1
= §[x1(y2 =¥3) + x2(y3 — y1) + 2301 — ¥2)] angle is 0

1
-2 [=i-l—B @ ~0+al0+1)] So, it cannot be a triangle

1
= E[9+8+5]=11 [b)sinﬂ sinB _ sinC

2 3 1
As we know that, area of .’.‘.=~;—><BCXAL
1 = abc=2:31
= 11==xv10xAL
2 Let a=2k,b=3k,c=ka+c=b (so triangle

2x11 22
= Al =— " =_"_" not possible)
V10 V10
50 (a)

; ; V3
As the line divides the AABC in equal to area. Mid Loyt il = r = wsdiees s

point of AB(51,30) which lieson y = kx
y

Either sin A, sin B are baoth positive or both
negative but, if both are positive sind +sinB > 0
but sin A + sin B is negative so both negative but,
if both are negative, then 24 and £B are more
than 90°, so it cannot be a triangle

B (11,60)

y=kx

C (0,0 A(81.0) ¥
(d) (a+ b)Y =c?*+ab

y = a’?+b*+2ab=c*+ab
~ 30=51k = kz% = a’+b?—c?=-ab
52 (b) a® + b? —c? 1
Let (h, k) be the point R cosC
According to question, 4/ (h — h)? + k2 = h? +
K2 =5, 26=120°
= 4lk| = h* + k* _ 3
Locus of the point is 4|y| = x? + y? sind +cosA = ﬁ

= xZ+yi—4ly|=0

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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». Coordinates of A, B and C are (0, 0), (0, 2) and

3 1
=14+sin2d=—- = sin2d=-
2 2 (2, 0) respectively

& 24=30° = sA=15° Now, AB = 2,BC = 2v2,CA =2
- x-coordinate of incentre
So, it can form a triangle _ 0+0+22 ( _ax + bx; + 513)
2+2V2+2 at+b+c
55 (b) 23
— E=8 & RS
InAPMC, tana = — 2+42
Ct g 58 (d)
Let P(x,y) is equidistant from the mid points
h—a A(a+b,b—a)and (a—b,a+b)
o i ~ PA*=pB?
PTRIpB M= 2 2
a\\ = (a+b—x)*+(b—a—y)
oil — =(a—b-x)+(a+b-y)?
= bx—ay=10
& 59 (a)
Let the locus of a point in a plane be P(h, k)
. y
c*
= PM =(h—a)cota ..(1)

In A PMC',tan B = ’;%

= h+a=PMtan

=2 h=(h—a)cotatanp—a

= h(1—cotacotf) = —a(l + cotatanf3)
_a(sinacos B + cosasinB)

= h=— - y
a sin(as-l:' g)cos - sinrasp According to the question,
:Tm |PA|+|PBl=1 = |h|+]|k]l=1
c6 {a]sm . Hence, locus of a point is
: ; ; : X[+ lyl =1
Line perpendicular to 0A passing through B is Whiieh rapresents tie squstion P squars
=4
= 60 (b)
B(4,6) Let BCbe the height of tower and CD be height of
the flagstaff
!
OO0 A0 X h
Slope of AB = -% C
Line perpendicular to AB through originis y = %x X
= The point of intersection of alinex = 4and y = AL£8 v Bl
Zxis (4,2) n ABAC, tan 8 =~ (i)
5T In ADAB, tan 2 = 2"
Since, (0, 1), (1, 1) and (1, 0) are mid points of y .
sides AB, BC and CA respectively o _2tan® _ x+h 2(?} _ Xth [from Eq. (i)]
A0, 0) 1-tanZ @ ¥ 1_%; y .
= 2xy? —xy?+x3=(y?—xHh
c h e x(x:! + yZ)
(r*—x%)
(0, 2)B a (2, 0) 61 [b]

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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62

63

64

65

66

fA—=B+C
2ac sin (T)
. (1B0°—-2B
= 2ac sin (—)

= 2acsin(90° — B) = 2accos B = a? + ¢* — b?
(d)
(c+1)2+y°+(x—2)2+y* =2[(x = 1)* + y?]
On simplification, we get 2x + 3 =0
(a)
We know that centroid divides the line segment
joining orthocenter and circumcentre in the
ratio2: 1. Since, the coordinates of orthocenter
and circumcentre are (1, 1) and (3, 2)
respectively
~ The coordinates of centroid are

23+11 22+11 (75
( 241 ° 2%#1 )'(E’E)
(c)
Given equation are
xcotB+ycosecB=2 _.(i)
And xcosec @ +ycotf =6 ..(ii)
On squaring and subtracting Eq. (i) from Eq. (ii),
we get
x2(cosec?B — cot? B) + y?(cot? B — cosec?B) =
(6)* - (2)*
= x?—-y2=32
It represents an equation of hyperbola
(c)
Since, cotA +cotC = 2cotB

cosA cosC _ 2cosB

= * ' - ¥
sind sinC sinB

b24+c?—a? a’+b —c? _a+cP—b?
2bc(ka) 2ab(kc) 2ac(kb)
= a®+c? =2b?
Hence, a?, b?,c? are in AP
(a)
In AABC, AC = (H — h)cot15° ...(i)
and in AACD, AC = (H + ) cot45°...(ii)

B
A i e-nt

i
45° H

h=2500m

F

- I — - —

)
From Egs. (i) and (ii).
(H — h)cot15° = (H + h) cot45°
_ h(cot15°+1)
" cot15°—1

67

68

69

g 25002 +v3 + 1)
2+V3-1)
_2500(3 +\;f3_))< 3-1)
T WB+D  ¢3E-1)
= 25003 m
(b)

Let OP be the clock tower standing at the mid
point 0 of side BC of AABC. Let a« = £PAO =

cot™'3.2and B = £PBO = cosec™12.6
Then, cota = 3.2 and cosec § = 2.6

s cotP = fcosec?f—1=,/(2.6)2 —1=24

In APAO and APBO,we have

C F

B

106 m

AQ = hcota = 3.2h

and BO = hcotB=24h

In AABO,AB? = 0A? + OB?
= 100% = (3.2h)? + (2.4 h)?

= 1002% = 16h?
= h?=625=>h=25m
(d)
i 34+1—a? 4
v COS = |vcosd =
2v3

:>J§ 4—a2:> 4

_— s it — ]

2 23
= =

Here, we see side b is largest, so

£B must be greatest

. By sine rule B =8
i ‘sinB  sinAd

V3 1
= —
sinB sin30°

b2 +¢2 — g2

2bc

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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= sinB =T
= +B=120°
(c)
Let each side of equilateral triangle = a
V3 » 3a
A Tﬂ i —T
a_yd g 2
Now, r = =-a o
abc a’ a
4A T 32 3
_ A B2 8
rl#s—au 4 & a 2 &
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70

71

72

@ a a 3

Ry = —1—1—a
YT B

=213

(d)

Given,r; = 2ry = 313

A _ 24 B 3A _A .
"s—a s—b s—c k [say]
Then, s—a=k,s—b=2ks—c=3k

=3s—(a+b+c)=6k = s=6k

.a_b_c_

574 3

o a b .-:_5 4 3_191
“ptctaTit3T s T e
(c)

Let sides of the triangle are 4x, 5x, 6x

_4x+5x+6x_15
5= 2 —zx

Am 15)((15 4 )(15 5 )(15 6)
= 2 zx X 29( X 21’ X

_ ;s 7 5 3
= [z Rl

_ 157x?
T4
Circumradius, R = i%%%‘:;
&
8
=—=x
V7
15\."sz
Inradius, r = —-‘fj—
2
V7
8x
_ N B 16
o7
2
(<)
In ADAP, tan 60° = ﬁ |+ EQ =DP =1]
B ID c}
é l‘t km
s l
AL30 £ o
AP L
= = —_—
V3
o_ _EQ
In ﬂEAQ,tan 30 Pl
\@ Q
2
= PQ = ﬁkm

Get More Learning Materials Here : &

g dof ol Distance
~ Speed of plane = Time
2

—

=
=—2— = 240V3 km/h

60x60
74 (a)
3 x1 v 1
Area of triangle = Z|¥2 Y2 1
X3 y3 1

= A rational number if vertices have integral
coordinates only
[f triangle is equilateral, then area

= ?[[xl —x2)" + (31 — ¥2)?]
=irrational quantity
So, triangle cannot be equilateral
75 (d)
b—c k(sinB +sinC)
a k sin A

_ 2sin(5) cos ()

. A A
2sin=cos—
2 2

N b-&—c_'iﬂs(?)

a  cind
sinZ
. (B-C
Similarly, 2= = M
a COS?
76 (b)
Given, 8 = tan_lé = tan®, :E o (1)
B
|
3h
4

C—-——

C

:-|_-

5

A0 160 (“)

and in AAOB, tan(B; + 8,) = E
tan 0, + tan B, h

= i,
1—tanB;tanB, 40

L

-—40m —>

[n AAOC,tan 8, =

= m == [from Egs. (i) and (ii)]
160 5
S5[h+96] h
5 —"=—
800—3h 40
= h? —200h + 6400 = 0
= (h—160)(h—40)=0
= h=1600rh =40

Hence, height of the vertical pole is 40 m

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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77 (c)
Let A(x;, ¥;) and B(x;, y,) be two points. Let € and D be the points of internal and external division of AB
in the ratio A : 1. Then, the coordinates of € and D are
(A-"Cz +x; Ays +)’1) . (sz — X1 AYa — W1

A+1 " A+1 A—-1" 1-1

) respectively

A A
EACS e ARSREAD = ——AB
Cis g gl T=1

1

Clearly, — + ;—D = % = AC,AB, AD are in H.P.

I I
| 1
I I
I I
I 1
I I
I I
| |
I I
I I
I i
| ]
I I
| 1
I I
I I
I I
| 1
I 79 (d) h? k2 I
I 5 ———=1 I
i We have, 4 5 I
o 2 2
: A+B+C =180 Hence, the locus of points P is xT— y? k| :
" = 3B =180 [+ A,B,C arein AP] 81 (b) 1
: HEsar a® +b% —¢? :
1 o T
: = cosB = 3 cos L 2ab :
2 2 2y 2
: AB? +BC?—AC? 1 :,mszcz(a tb —C) ;
| 2AB.BC 2 2ab ]
: =36+49-AC2=6X7=AC? =43 AC = cos*C :
I = Va3 _ [a* + b* + ¢* + 2a?b? — 2c%(a? + b?))] "
: 80 (a) 4a?h? !
| Let the pOiI'lt be P(h, k) = C()Sz C = l [*.- a4 4 b4 4 C4 1
: It is given that difference of the distance from 2 — 2¢2(a? + b?) gi :
| points A(3, 0) e given] ]
: and B(—3,0) is 4 ie, PA— PB = 4 = cosC == -
| —3)2 P 2 2o I
I = \f((hp(?)“"‘k Vh+3)2+k?=4 = «C = 45°0r 135° I
| 1, K 1
! 82 (d) 1
: Locus, 0fPi5|,fx2+y2 —8y+16 — :
: B(3.0) 4(3,0) JZ+yT+8y +16|=6 !
: = J(h=32+k2=4+(h+3)2+k? On squaring, we get :
| On squaring both sides, we get x*+y?-2 1
: (h—3)2+k? =16+ (h+3)% + k2 =J¥Z+y2+8y + 16\x> +y2 -8y + 16 :
I +8(h+3)? + k2 = (x*+y*—2)*=(x*+y*+16)* - (8y)? I
: = h24+9—6h+k? D;) simzpliﬁcation, we get :
: =16+ h%+ 9+ 6h + k? yx :
I +8J(h +3)2 + k2 9 7 I
1 ( ) 83 (a) 1
: = —6h =16+ 6h+ 8,/ (h+ 3)? + k* v sidantsaml :
I = —8/(h+3)*+k*=12h+ 16 N 2 !
: Again , squaring both sides, we get 5 (s—b)(s—c¢c) |[s—a)(s—b) :
| 64(h+3)2 + k? = (12h + 16)? bc ab i
: = 64(h%+9+ 6h + k?) {
I = 144h? + 256 + 2.16.12h = ‘w I
; = 64(h% +9 + 6h + k?) = 16(9h% + 16 + 24h) ac '
| = 4(h? + 9+ 6h + k?) = 9h? + 16 + 24h o S=B I
: = 4h® +36 + 24h + 4k* = 9h* + 16 + 24h b !
| = Sh? —4k% =20 =s=2b ]
: 84 (o) {
I I
I I
| ]
I I

o o o)
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85

86

30
tan 60° = —
%

= x=10/3m
P
60° 1
£
&
RARE. C}l
(a)
h
In AABD, tana = e .
!
p
D |
!
h
5 |
A 2h B
= tana = % (1)

In AABC, tan2a = %
2tana h+p

=)l—tanzat_ 2h
1
3} 2(51)2:h21p
1-(3)
4ﬂh+p
Z 3% 2n

= Bh=3h+3p
5h
= S5h=3p = p=?m

(d)
ol
InAABD,tanfp = =

A== d -5

= d=~60cotf ..(i)
InADEC, tana = —
EC
= DC=dtana
= 60—h=dtana (v BC =EA=h)
= 60—h==~60cotftana [from Eq.(i)]
cosfl sina
= h=60 (1 =i B- )
sinff cosc
60sin(p — o)
cosasin

i 605in({3—u) 60 sin(f—a)
x cosasinfp

=1 —

(given)

87

88

90

91

= x =cosasinf}
(c)
We know that, in triangle larger side has an larger
angle opposite to it. Since, angles £4, £B and £C
are in AP
= 2B=A+C
A+B+C=n

= B =60°
a? +c? —b*

2ac
100 + a* — 81

20a

~ cosB =

= c0560° ===
05 )

= a’*+ 19 = 10a
= a*—10a+19=0

10+ +v100-76
o = =5i\£

2
(c)

1 i
Here,—5,—5,—are in AP
sin 2= sin?=
1 1 1 1
s ey il
sin‘- sin“= sin‘—
2 2 2

1

r
‘A sin

sin? %,
ab ac
TG-aG-b G-a6-0
B ac bc

T -a)-09 (-bi-0o
a b(s—c)—c(s—1b)
:.(s—a)( (s=b)(s—¢c) )
a(s —b) —b(s—a)
:(s—c)( (s—a}{s—b) )

= ab+ bc =2ac =— +—
C a

E

Hence, a, b, ¢ are in HP

(c)

Let the vertices of triangle be P(1,1),9(—-1,—1)
and R(—/3,V3)

“PQ=y/(1+ 12+ (1 +1)2=2V2
Qﬁ’=J(—»’§+1)2+(v’§+1)2
:J3+1—2J§+3+1+2J§:2J§
and RP:J(—JE_QZ +(V3-1)°

=J3+1+2v"3'+3+1—2v§
=2v2

= PQ=0R=RP

~ Triangle is an equilateral triangle

(a)
Let the third vertex be (a, b)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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92

93

0 0 1
b 1

6 8 1

As (a,b) are integers, so we take

(0,0),(1,1),(1,2)

At (0,0), A= 0, itis not possible

At(1,1DAa=1

At (1,2),A=2

Here, we see that minimum area is 1

(d)

A B B A
(cotz + CGIE) (a sin? = +b sinzi)

—_

« Areaof A== = ~|[8a — 6b]|

b2

A4 . B B A
CUS;"FSIHE-FCUSTZ"FSIHE ZB
= Y (asm 7
sin—sin—
z 2
+ bsi ZA)
sin® —
2
. fA+B . 2B . 2.4)
_sm( - )(asm 2+b5m -
a smésinE
2 2

(5= a](s c_} {s-bj{s c)
3 s(s — c)
{5-b)(s—c) "-) '[s—uj{s )
be
s(s—c) s—a s—b
B ab ( (s—b)ab+ (s—a)ab

s—a+s—b
=vsbme) («J(s — a6 - b))
,#s(s—c)( b )

_ 2s—a—
(s=a)(s=Db)
_ s(s —c) _ tC
G-aG-b 2
()
Givenlinesy=mx,y =2,y =6
¥
A = mXx
y=6
X - = X
Y
yF

Coordinates of points A and B are (% 2) \ (E, 6)

m
respectively

6

AB = J(;—;) +(2-6)2<5 [given]
2 BY"
% (———) +(4)? <25
Tm m
2 6\ 2 6
- (———) LG e G
m m m m

=>4>>
g ey

et

94 (c)
By sine rule
sind sinB sinC
—=——=— (say)

~ (b—c)sinA+ (c—a)sinB+ (a—b)sinC
= (b—c)ak + (¢ — a)bk + (a — b)kc
= klab — ac + bc — ab + ac — bc]

=0

95 (a)
Giventhat,a=3,b=5c=6
Now, s-@ 7

» A= /s(s —a)(s — b)(s — ¢)
= \/7(7 —3)(7=5)(7 - 6)
V7-4-2-1=2V14

oull BV f

96 (a)
g 32+4%2—-5%2 9416-—25
cosB = = =
23)4) 2(3)(4)
= £B =90°

B B
sini + cosi = 5in 45° + cos 45°
1

254-‘{_ V2

97 (b)

o uy B0
In ACAD, tan 30 =iy
D

i
A eyt
1 h
3 120 +x
=V3h=120+x ..(0)
and in ACBD, tan 60° = %
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| I
1 I
| I
| I
I S VE="5h=V3x i) + =2 :
: From Egs. (i) and (ii), we get, x = 60 m ) ;. 3 :
I On putting x = 60 in Eq.(i), we get * Required orthecentre= (3,3) = (B’Z) 1
: h=60V3m 106 (b} :
: 98 (c) Let til:e fourth ve;tex be D(x, y) :
: Area of triangle= %[x(l -2)+1(2-0)+0(0— (x5 (7,2) :
I ] 1
: = -;[wx +2+4+0]=4 [given] A B :
: > 2-x=8 sx=-6 el B _ !
i 102 (a) We know that two diagonals of a parallelogram i
: The sum of the distance of a point P from two A biseet sich other :
y ; ; ; -1+7 2+x
| perpendicular lines in aplane is 1, then the locus = = x=4 |
: of P is a rhombus 26,,2 < %.y :
I 103 () gl e s gee ] I
| s iq 1
I In ADCE, tan 300 = 250 ~ Fourth vertex of D is (4, 1) -
: co 107 () i
: =CD =14'§>< 152 We have, cosAcosB +sindsinBsinC =1 :
| 55'ﬂ = 2cosAcosB + 2sinAsinBsinC =2 i
: EI = 2cosdAcosB+ 2sinAsinBsinC :
| s :)53 f = cos? A + sin® A + cos® B + sin? B 1
: k) t = (cos A — cos B)? + (sinA — sin B)? :
| 2 300 ft + 2sinAsinB(1—sinC) =0 I
¥ }
: A — g = cosA—cosB =0, sind —sinB =0 :
| Now, In ADCF, and 1-sinC=20 1
) wang < DF_ 200 _ 4 = A=B and C=90° -
I ME=TD "B 150 303 = a=b and C = 90° I
1 104 ) 108 (d) :
1 2( _2£+ : zﬁ) We have, A+ B+ (C = 180° 1
: S B = A=180°— (B +C) :
I gl Rl b0 = tanA = tan(180° - B - C) I
: ab bc = tan90° = —tan(B + () '
I = (s — b) — tan B +tanC I
: - ( b (S_a+5_cj) 1—tanBtanC :
I =E(s—b)b = 1l—tanBtanC =0 I
I b = tanBtanC =1 ]
: =2(s=b)=a—-b+c 109 (b) :
I 105 (€) Since, the given points lies on a line, then !
: Let H be the orthocenter of AOAB 1 1 1 :
| -5 5 1|/=0 I
I 13 1 1 I
: = 1(6— 1) —1(-5-13)+1(-51—-65)=0 \
| = —61=42 = A=-7 1
: ) 110 (a) {
[ The vertices of triangle are (0, 0), (3, 0) and (0, 4). I
| O S A 1
: (slope of OP) . (slope of BA) = —1 [tis a right Emg]ed3 triangle, therefore :
" (y - U) .(4 - 0) — circumcentre is (E’ 2) "
: 3-0/ \3—-4 111 (c) :
: w Yoo 4 BC =5BA=10 -
I 3 ]
| I
| 1
| 1
| I
| I

o o o)
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112

(-1,-7)

10 D

B _ &
(5. 1) & (1, 4)
Let D divides AC in the ratio 2:1

« Coordinate of D is G%)

The bisector is the line joining B and D is

712 Ty 42=0
x_5—70rx y =
(b)

..o
In AECD,tan3a = =5

El

/ h

o 20 3a l

A B c D

= (D = hcot3a... (i)
In AEBD, tan 2a = LS
ED

= BD = hcot2a ..(ii)

.
In AEAD, tana = o

= AD = hcota .. (iii)

From Egs. (ii) and (iii),

AD — BD = hcota — hcot2a
AB = h(cota — cot 2a) ... (iv)
From Egs. (i) and (ii),

115

150

In AAEF,tan == = =

5 150

2 EF
= EF =60m
and in AACD

tanf = —
an D

4_150-h
3= g [CP=EA

= 80=150—h
= h=70m

» AC=80mand CD = 60m
= AD =+JAC? + CD?

= /6400 + 3600

=+/10000 = 100 m

(d)

In AAPC, sin(2PAC) = %

r

AC=—z=T cosecg...(i)
sing 2

Again, in AABC,sinfp = %
= BC = ACsinp

BD — CD = hcot2a — hcot3a
= BC = h(cot2a — cot 3a) ... (v)
From Egs. (iv) and (v), 116 (b)

AB h(cota = CDtZEt) Since, cos A = M

R 2bc
BC  h(cotZa — cot3a) = b2 —2bccosA+(c*—a®) =0
cos@  cos2a

B [t is given that b; and b, are the roots of this

= H = r cosec (%)sin B[from Eq.(1)]

T cos2a L [EEL equation
Sls?lféu—of;n o« Therefore, b, + b, = 2ccosA and byb, = c% —
— s_ina.sin?!a az
Sin(3n-20) = 3by = 2ccosA and 2bf = ¢? — a?
sim 2o sin 3
sin 3a . [+ bz = 2b4]
= et =3 —4sin‘a 2c 2
= 2 (— A) =¢? —qg?
=3—2(1 - cos 2a) s e |
=1+ 2cos2a = 8c? (1 —sin? A) = 9¢? — 9a?
114 (b) a2 = g2
T4 9 a = sinA = T
¢
117 (a)
: & + (Va+ b +v2)(Va+vb — o)
T 2
h = (\I’E + \"5) — i
Ve e\ ] —a+b—c+2vVab >0

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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118

119

120

« Va+vb >+t
(a)
InAABC, 24 = 30° BC = 10 cm
0 is the centre of circle
« LBOC = 60°
and OB and OC are the radius
v £0BC = £0CB = 60°
= AORBC is an equilateral triangle
« radius of circle is
OB=0C=BC=10cm
Now, area of the circumcircle is mr?
= n(10)? = 1007 sqcm

A

[

N

o
| =10 cm —m=|
(b)
We have, R - and r:E
44 5
R B abc s
r 4A A
_ abc
T 4(s —a)(s—b)(s —c)
Since, a:b:c = 4:5:6

a b ¢
= ZZEZE:k (say)
R (4k)(5k)(6k)
T ) () ()
120632 16
“k3.7-5-3° 7
(b)

Given equation of lines are
x=0,y=0and3x +4y =12
Incentre is on the line y = x (Angled bisector of
04 and OB)

i
(0,3)8

O (4,004

Angle bisectorof y =0 and 3x + 4y =12is
5y =3x+4y—-12

= 3x+9y =12

and 3x —y =12

Here, 3x + 9y = 12 internal bisector

121

122

123

124

So, intersection point of y = x and 3x + Sy = 12
is (1,1)

~ The required point of the incentre of triangle is
(1.1)

()

BP — AP = 16 or BP=AP £ 6

= X2+ (y+4)2=x?+(y—-4)2 16
Squaring and simplification, we get

=43 R =7

Again squaring, we get

9x% —7y*+63 =0

()

Let OP be the tower whose height is h metres
op

InAOAP, tana = —
= 0A = hcota ..(i)

InAOBP,tan = ==

4
= OB = hcotB ..(i})
Now, in A OAB, AB? = 0A* + 0B*
= d?® = h? (cot® a + cot? B) [from Eqg. (i) and
(i1)]

d
= h=
Jeot? a + cot? B
(d)

Since, the coordinates of P are (1, 0)
Let any point @ on y? = 8x is (2t?, 4t)
Again, let mid point of PQ is (h, k), so

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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h=224 o 5h =212 41 .0
and k=22 5 =2 i)
on putting the value of t from Eq. (ii) in Eq. (i), we
get
2k?
Zhi=——tl = 4h =k*+2
Hence, locus of (h, k) isy? —4x+2 =0
(b)
Let P(t,t) divides AB in the ratio k: 1, then
Btk _ g SKAZ
TR TTR
e Pz

Ao i e’ ! obB

(k,2) (3,5

@) www.studentbro.in
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125

126

127

128

3k+k 5k+2
k+1  k+1

= 4k —-5k=2

= k=-=-2

(c)

Since, a, b and ¢, the sides of a triangle are in AP
w2b=a+c ..(0)

2,2 .2

We know that, cos A = 2+ —<
2bc
2 v -
= cosd = b+—czéib—c)— [from Eq. (i)]
A % 4 —4b¥—c? +4bc
= —
cos =
4c —3b
= cosd =
2c

(b)

The intersection points of given lines are

00.65).¢

i
e —"

0 0
|
~ Areaof ﬂza 2
5
3 5 1
-3(7-7)
=g ?——sq units
(d)
Given that,

tan B ——-% and tan¢ = % (1)

A
'}

h

150 m

X

e

D

d——

A
=

A-‘ ﬂ' B
In A ABE, tan ¢ = =
= d=150cotd

=150 X2 =60 m _.(ii)

In A DCE, tan 8 =g
4

h 5
S [from Eq.(i)]

= h =3 (60) [from Eq.(ii)]

= h=80m

Now, in A DCE, DE? = DC? + CE?
= x2 =602+ 802 = 10000

= x =100m

(d)

Given, A — B = 60°

Get More Learning Materials Here : &

&
a 2a
A B
By sine rule,
2a _a
sind  sinB

= sind —-2sinB=20

= sin(60°+ B) —2sinB =0
V3 : [ .

:;TcosB +551nB—251nB=0

3 3
=£CDSB —EsinB =10

2
V3
::-v’_( cosE—TsmH) 0

= v/3[cos(60°+ B)] = 0
= 60° 4+ B = 90°

= B = 30°
=4 =90°
Hence, it is right angled triangle
129 (c)
3q 0 1
0 3p 1{=0
1 1 1

= 3q(Bp-1)+1(0-3p) =0
= 9pg=3p+3q

1 1
= =+4+==3
P q
130 (c)
_ 15+36+39 _
Here, s

’(S = a)(S —
sm—

J{d,s — 15)(45 — 36)
= 511'1—

15 x 36
30x9
15% 36 Vfﬁ
131 (c)
Since, —=2R = ¢ =2R [+ =90°] ..(i)
And tanS=-_
2 5—c¢
> tan— = —
4 s5-—-c
. r=s-—c
= a+b—c=2r ..(i)
From Eqs. (i) and (ii), we get
2r+R)=a+b
132 (b)
m @) www.studentbro.in
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Let BC be the light house

. D" PE—; |

In A ABC,tan 15° = %

= d=060cot15° =60 (ﬁ+ 1) m
V3-1
133 (b)
Given that, cos? A + cos? C = sin? B
Obviously it is not an equilateral triangle because
A = B = C = 60° does not satisfy the given
condition. But B = 90°, then sin®* B = 1 and

T
cos? A + cos? C = cos? A + cos? (E— A)

=cos?A+sin’d=1
Hence, this satisfies the condition, so it is a right
angled triangle but not necessary isosceles
triangle

134 (d)
Given, a:b:c = 1:4/3:2
Here, c2 = a® + b2

+ Triangle is right angled at C

w20 =90°
a 1
and F“ﬁ
= tanAd =—
V3

= ¢A=30°and £B = 60° [as £A + £B = 90°]
~ Ratio of angles = £4: 2B: £C = 90°
=30°:60°:90°=1:2:3

135 (c)

. 1
Given, tan@ = =

InAABC, tand =3 =h .(i)
D

— T I —

Lad
=

L]

¢ Y

Ad— 3 km— B

InA ABD, tan(8 + ¢) = =
tanB +tang  4h
T—tangtan0 3

%+h 4h

X 3
1=3

1+9h 4h
9-h 3
= 3+ 27h =36h— 4h?
= 4h* —9h+3=0
L2t VBI—48 9433
2% 4 8

136 (c)
leta=60°—d, B=60° C=60°+d
b_sinB_ 3

¢ sinC 2

sin 60°
= —
sin(60° + d)
V3 3

= —
2sin(60° + d) 2

3
2

= sin(60°+d) =

aﬁﬂ“

= 60°+d = 45° =
S0, £A = T5°

137 (b)
[n AABC, tan 30° = 3—:

= x=87x3

= —15°

Diatance
Speed = W
_ 87 xV3x60 9v3
T T R TR
138 (c)

[t is given that the centroid of the triangle formed
by the points (a, b), (b, ¢) and (c, a) is at the origin

fath+catrbteoy

( 3 ° 3 )_(0‘0)

2a+b+c=02a+b3+c3=3abc
139 (d)

We have,

A= Area of A ABC

i 1
=:rﬂ=§><ABx=Ex3)<4=6sq.units

1
s = Semi — perimeter = 3 (3 +4 +5) = 6 units

. A
.'-r:[n—radlus:gzl

Hence, the coordinates of the incentre are (1, 1)
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140 (c)
Given, a* + b* + ¢* = 2c%(a® + b?)
. a? 4 b — ¢
s cosC :T
= cos?(

(1)

4ath?

[a‘* +b* + c* + 2a%b? — 2¢%(a* + bz)]

4a?b?
[from Eq. (i)]

= 2c ]
cos2(C =—
2

= cosC = iv’i
= 20 =45° or 135°
141 (c)
Let AB = AC and £4 = 120°

. Area of triangle= %az sin 120°

Where,a = AD + BD
= +/3tan 30° + V3 cot 15°

1+ tan45°tan 30°
= +ﬁ( tan 45° — tan 30° )

J§+1)
V3-1

=1+v’§(
& a=4+243

7V31
142 (b)

1
Area = 3 X base x altitude
1
=3 X (2x cosB) x (x sin 0)

— ~x?5in20
—21‘ sin

(Since, maximum value of sin 20 is 1)

B [Zcz(az +b%) + 2a%b? — 2¢%(a® + bz)]

= Area of triangle= %(4 + 2@2 (3?) =12+

) 1
~ Maximum area = Exz

X sinB

x cosd % c:c:}se
143 (d)

A c 1
Here, tan= tan— ==
2 2 3

J(s —b)(s—¢) s—b)s—a) 1
=5 , -

s(s—a) s(s—¢) 3
s—b 1
=— =25 =23b
s 3
= 2b=a+c
= a,b,c arein AP
144 (d)

Let the vertices of a triangle are P(2, 1),2(5,2)
and R(3,4) and A(x, ¥) be the circumcentre of
APOR
AP? = AQ?
= 2-xP+1-y)=06-x*+Q2-y)
= 44+xi—dx+1+y2-2y
=25+x2—10x+4+y? —4y
= bx+ 2y =24
= 3x+y=12 (i)
and AP? = AR?
=2 2-0)?+1-y)P*=03-x7+@-y)?
= 44+xP—ax+1+y2-2y
=9+ x%—6x+16 +y* — 8y
= 2x+6y=20
= x+3y=10 ..(ii)
On solving Eqgs. (i) and (ii), we get
x=2= and y= 2
4 4

, 13
~ Circumcentre is T'Z

145 (c)
(a+b+c)b+c—a)=kbc
= 2s(2s5 —2a) = kbc

s(s—a) k

bc =Z
= cos? (é) el
2 4

A
0 < cos? (E) <1

0 ; 1
o <4<

=>0<k<4
146 (d)
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1 o B 1 I — ' 2 Iy — ' f Iy’
v Areaof APBC==|-3 5 1 V3 V3’ —y' 4 V3x' —y"\ (x' +V3y
]| 2 2 2
1 r - I z
_ x'+43
= |7a+ 78— 14| H@-( . y) =5
6 -3 1
Also, Area of A ABC =§- -3 5 1 = w@(Sx’z + y'z - Zﬁx'y’)
i . 4 -2 1 _ 4(@3(’233\7(}?" i xry: o VﬁyrZ)
=E|42—21—14‘1 =3 +V3(x"% + 3y +2v3x'y") =0
Areaof APBC gla+B—2| = 3V3x" +V3y"" - 62y’ — 43" — Bx'y’
" Areaof AABC 2 +4v3y"? +V3x% + 33y
2 +6x'y'=0
il = 8V3y”* —8x'y' =0
147 (b) s v W
Let DP is clock tower standing at the middle point Y TR =
D of BC ~ Required equation is v@yz —xy=0
Let£PAD = a = cot™13.2 = cota = 3.2 151 (o)
C Using sine rule,
1P sin A _ sin B
a b
2
3 _sinB
/ 2 3
[ <] =sinB=1
A «—100 m—»B = B =090°
and £ PBD = = cosec™12.6 152 (a)
= cosecB = 2.6 since, b, c and a are in AP
i a b c
. cotP =/ (cosec?p — 1) By sine rule, sindA _ sinB _ sinC
e - b c
= 576—24 = g=——=—— [.‘. AA=90°]
InAPAD and PBD, Slnf sinC
AD = hcota=3.2 h R e ..
- _ a a
and BD = hcotB=24h 153 (d)

InA ABD, AB* = AD? + BD?

2a? + 4b% + c% = 4ab + 2
= 1007 = [(3.2)* + (24)*]h* = 16h° @ c* = 4ab + 2ac

= a? + (2b)% — 4ab + a® + c® — 2ac =0

100
= hZT:‘." h=25m = (@a=2b)*+(a-c)?>=0
148 () =>a=2c2=c - 2
a“+c“—bh
acotAd+ bceotB+ ccotC cosB=————
a o 2Zac
= A B C 2
A A G SR e e cz+c2—(§) 25-2_,‘;_2
= 2R (cos A + cos B + cos () = = )
=2R(1+1)=2(r+R) xere %
R =>-:osB=§
150 (a) 154 (b)

Given pair of lines are rotated about the origin by

: g g Given, M divides AB in the ratio b : a(externally)
/6 in the anti-clockwise sense.

bacosf — bacosu

,om ., m \Bx' -y il b—d
e CUSE_}' SmE:T __absinf-absina
proen E 4 T x 3y B y= b—a
and y=x Sily =+ pcos. =——== x cosP—cosa
on putting the values of x and y in given pair of = ; = sin B—sina

lines, we get
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155

156

157

e ZSmE—tE)
2 cos (a )

2
+
2
)+y:-.1n

2
a+)

e

= JCCDS(

(a)
64
In ADAB,tan8 = s

= d =64cotB ..(i)
In ACDE, tan(90° —

= d =36tan0 ..(ii)

On multiplying Eqgs. (i) and (ii), we get

d* =36x64 = d =48

(b)

Let BC be the declivity and BA be the tower

~ In A ABC, on applying sine rule
BC AB

(mn 64)
) =

sin75° sin 30°
_ 80sin30°
sin 75°
_40x 2V2
= 40(+/6 — V2)ft
T V341 (ve-+2)

= A

(c)

Let the points be B(xy,y,) and D(x5,y,) and

Ay tixy J"xﬂ-’z)
P

coordinates of mid point of BD are (
D (x2.2) C (0.3)

A(0~1) B (xy.54)
And coordinates of mid point of AC are (0, 1)
We know that mid point of both the diagonals lie

on the same pointE.
x1+x:{ D nd y]+y2 i 1

= x;+x=0 .()
and y, +y, =2 (ii)

also, slope of BD x slape of AC = —1
=y (B+1)

(h—x) (©0=0)

= gy —y: =0 ..(iii)
On solving Egs. (ii) and (iii), we get
n=>Ly,=1

Now, slope of AB x slope of BC = =1
on+1) 0On—-3)

=-1
G —0) (x,-0)

= (n+ 1D —3) = —x2

=5 2(-=-x2 [+ y=1]

= x; =12

= The required points are (2, 1) and (—2,1)
158 (a)

The diagonals meet at the mid point of AC, ie at

(3,2) whichliessony =2x + ¢
(5. 1)

D
y B
(1.3)

Loe=—4

Let B = (0,20 —4)
v AB L BC

20— 7y 2a—5 _
(a—l)(a—S)_—l
. al—6a+8=0
= a=2+4
The other two vertices are (2, 0) and (4, 4)
159 ()

Given, s —r=n+rn

— C‘( A B B A)

= sin—| cos=cos— — sin=sin—
-3 W s e

- 4R C[, A .5’Jr A B]

= 4R cos|sin— cos5 c05251n2

o g o ()] - o on ()
- sogfes(3-3)| - o on 3]

A+B+C A+B il
2 —3 — — e e —
TE2TE 7 2
C (&
I_—=cosi=—=tan==1

2 s an2

2

= sin

= /0 =

S

Weknow, A+B+C=m =>A+B=§
160 (d)

Givena=3,b=4,c=5

= c¢? =a? + b?
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| I
1 I
' :
|

: B __4':2+3.E'.-2+r:2—b2_:f)2+.-::2 :
1 - 2ca " ca I
| |
| |
I 3 7 I
| I
l I
: C 4 A :
| Therefore, it is a right angled triangle at C 164 (d) 1
: . R—l 5 Let the sidesof AABChea=nb=n+1,c= :
1 T EC 3 n + 2, where n is a natural number. Then, € is the |
i sdwate 2><12>< =4 grea-test and A is the least angle i
| 3 3 As given C = 24 I
: ~ Distance between incentre and circumcentre o~ sinC =sin24 = 2sindcos 4 E
I —Jrz _ b? + ¢* — a? I
I =R 2Rr L e = 2 k(] e— 1
| 2 Zb'f 1
I = (E) w2 4 = bc? =a(b? + ¢ —a?) "
: 2 a On substituting the values of a, b, ¢, we get :
| & [ = m+1Dm+2)2=n[(n+1)*+n+2)*—n?] 1
: =[5 l5-2=7% =n(n?+6n+75) :
[ =nn+1)(n+5) 1
! 161 (d) _ = m+1D[n+22-nn+5]=0 !
I Area of AABC = a? Since, n # 1 "
: ) Thus, (n+2)% = n(n +5) '
I 2 [T = n+4n+4=n’+5n I
| E - —4 I
I ‘ e = I
: Ope >4 o T Hence, the sides of the triangle are 4, 5 and 6 :
" 165 (c) "
1 L 3 bi-¢c? _ 2R%*(sin® B-sin®C) 1
: RE ; asin(B—C) _ 2RsinAsin(B—C) :

1
)
: = Flaeaiis _ZRsin(B+ O)sin(B-C) __, :
I R a_x=§a " sin(B+C)sin(B—-C) I
: p 3 4. asin(B —C) + bsin(€C — 4) + csin(4 — :
! > x=3 B)=0 !
: Hem;e, one of the line on which third vertex lies is = 2R[sinAsin(B — C) + sin B sin(C — A) :
: = + sin Csin(A — B)] :
, 162 (c) o . ]
: Draw BE perpendicular to CA produced, then = 2R[sin(5 + Cim.n(é ; i)) ey }
sin sin(C —
BD=DC=2 and EA=AC=b

: z 0 + sin(A + B) sin(4 — B)] :
| InA AE.B, ]
1 b = 2R[sin?* B —sin? € + sin® € — sin? A + sin® 4 1
1 cos(n—ntl):E _sin?B 1
1 £ sin® B 1
| . I
I = cosA = = = 2R(0) =0 :
I b?+ct—a? b 1
I ~ @k & Hence, both of statements are correct 1
| 2 _ap2 4 2 I
: = a —3b2+{-2 bz 166 [b] :
I © ¢85 = H+ Let the general equation of the circle be i
: 4 x?+yi+2ex+2fy+c=0 {
| I
| 1
| 1
| I
| |

o o o)
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167

168

169

The equation of circle passing through (0, 0), (2,
0) and (0,-2)

c=0 ..(i)

4+4g+c=0 ..(iD)

and 4—4f+c=0 _.(ii)

On solving Egs. (i), (if) and (iii), we get

c=0, g=-1, f=1

= The equation of circle becomes x? + y? — 2x +
2y=10

Since, it is passes through (k, —2), we get
kK*°+4—-2k—4=0= k=02

We have already take a point (0, —2), so we take
only k = 2

(a)

let X=x—h, Y=y—k

= 0=7—-h 0=—4—-k
= h=7 k=—4

Hence, X = x — 7 and ¥ = y + 4, then the point
(4, 5) shifted to (=3,9)
(a)

B

A
(a+b+c) (tan§+tan§)

A B
= 2(stan-—+stan—)

2 2
_2( A " ﬂ.)
" "\s—a s—b

B 2s—(a+b)
- " (s—a)(s-b)

=en (m)

= 2ccot—
(b)
2 N 2 N 1 8¢
C 119! " 3171 T 5151 (2b)!
1+1+1+1+l_8“
119! 3171 " 5151 7 3171 9111~ (2b)!
1 (m.l Q1o 10 10! " 101)
ﬂ —
10!\119! " 3171 " 5150 " 7131 " 9I1!
Bﬂ
~(2b)

1
= ﬁ{ 10C1 + 1063 + 10C5 + 10(.'? + 10(.'9)
’ B(},

(2!
29 Bﬂ 23(1
100~ (2b)! ~ (2b)!
= a=23, b=5
Also, 2b=a+c¢ = 10=3+4+¢ =2c¢c=7
h=25 =7

=

Loa =3,

170

171

. tanA +tan B

7 ZvtanAtan B ..(i)

;- S .
Also, c:osC=u
2ah
_9+25—49_ 1
- 30 T2

= 2C =120° and A,B < 60°

tanA +tanB +tanC =tanAtanBtan

= tand +tanB —v3 = —3tanAtan B

» tanA+tanB =V3(1 —tanAtanB) ..(ii)
Also, tanAd +tanB > 0

= V3(1-tanAtanB) >0

= tandtanB <1 .. (iii)

From Eq. (i) and (ii),

V3(1 - tan Atan B)

5 = /(tan A tan B)

LettanAtanB = A

“ A3(1-2)=2V2

= 3A2-101+3=0

= (31-1)(4-3)=0

© A—3<0 [from Eq. (iii)]
~ 3A-1<0

,1*-11
= =
3

(S

= tandtanB <

()

In ABCD,tan60° =2

Ae—qd —wBa—g = C

= H, =dtan60°

and in A ABE, tan30° = %
= H, =dtan30°

~ Hy tan60° V3

“H, @n30c 143
()

We have, cosC =

3
1

aZ4+bi-c?
2ab
a® + b2 —c?
2ab
=2 al+b*—c:=ab
= b2+ bc+a? +ac=ab+ ac+ bc + 2

= cos60° =

On dividing by (a + ¢)(b + ¢) and add 2 on both

sides, we get
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P [n AOAP, tana = =
Goug ~ " PG = OP = OAtana
= + = )
a+c¢c b+c a+b+c = s ang
172 (a) 178 (a)
(@a+c)?—b2=3ac = a*+c2—b¥=uc l"‘ﬁ‘AB‘Z’E
2 2_p h
ButcosB:Mfc—b:_l:; LB=,£=6{}° sinf=—
2ac 2 3 b
173 () = BE = hy = bsinp
Given, a?,b?,c? are in AP Using sine rule in AAED,
= sin? B — sin? A = sin® € — sin? B sinfa —B) _sin(y — )
= sin(B + A) sin(B — A) = sin(C + B) sin(C — B) ED _ b
= sinC (sin B cosA — cos BsinA) - ED = b sin(a — B)
= sind (sinC cos B — cos C sin B) sin(y — a)

On dividing by sin A sin B sin €, we get
2cotB = cotA + cotC
= cotd,cotB,cotC arein AP

174 (c)

Given, sinAdsinB = {;—f

ab a b
2. -
Ces sindsinB (SinA) (sin B)
>t = € )2 Now, in AFED,
~ \sinC o hy
..(“ __b _c ) MY =ED
" \sind  sinB sinC bsin(a — B)siny
i 7 o = h_z = =

= s5in“C=1 5111(\.{— (1}

= ¢=90° ~Total height, CD

Hence, A ABC is a right angled triangle ) b sin(a — f3) siny

175 (a) =hy+h, =bsinp+ Sy — o)

Let a, b, ¢ be the sides of triangle, then b[sin Bsin(y — a) + sin(a — B) siny]
6 == T

a+b+c==(sind+sinB +sinC) ) ) sin(y — a) ) )
3 b[sin B{sinycosa — cosysina} + siny

= a+b+c=2(sind+sinB +sinC) {sin a cos B cos a}]

a = ;
=5 b sin A sin(y — a)

b[sinBsinycosa — sinfcosysina +

But 3211 . _ {sinysinacos B — sinysin  cos a}]
3 sinA:E = LAZE Sih(y =)
N B bsinasin(y — )
24845 341045 sin(y — a)

The centroid of AABC = ( T

=) =66 |179 (g
177 (d) Given,a=1,b=2,4C = 60°
Since, the tower OP makes equal angle at the
vertices of the triangle, therefore foot of the tower

is the circumcentre

1
=~ Area of triangle = 3 absinC

1
=Ex1x2xsin60°

V3 ;
== sq unit

180 (c)
The given points are collinear
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t, 2at,+at] 1

If |t, 2at,+at3 1|=0
t; 2at;+at; 1
t, 2+t 1

= alt, 2t,+t3 1|=0

ty 2t;+t3 1
Applying R, = R; — Ry, Ry = Ry — Ry, we get
£ 2t + 5 1
th—t; 20t —t))+ (3 —¢) 0|=0
ts — ly 2(t3_51)+(f§_tf} 0
ty 2t +t}

1

=2 (tz—t)(tz—t)|1 24+t +ti+tt, O
1 24t5+tf+tst; 0

=0
= (—t)(ta—t)(tz— L) (ts+tz + ) =0
= i+t +t; =0
[+t # tp # t3]
181 (b)
Let P is a point on the perpendicular bisector of
AB, its equation is

1
y—-1) =§(x—4) =>x-3y—-1=0
So, general pointis P(3h + 1,h)

3h+1 h 1
Area==| 3 4 1]=i10
5 -2 1
= h=2,0

Or position of points is (7, 2) and (1, 0)
182 (a)

Given, 24 = %, thena? = b% + ¢* =42 432 = 25

and— =2R =a=2R anda=5
sin A

A be bec
also, r=-= ( A= _)

5 a+b+c 2
R _ala+b+c) 5x12 5
r 2bc T 2x4x3 2
183 (d)

Since 4, B, C are in AP
=22B=A4+C = 2B =60°

a c
E(ZSiHCEGSC} +—(2sinAcos A)
a

=2k (acosC + ccosA)
= 2k(b)
= 2sinB [using, b = acosC + ccos A
=v3
184 (d)
Given equation is
x2—5x+6=0
= (x—3)(x—-2)=0
= x=3,2
These are the sides of a triangle

185

186

187

Leta=3.b=2,4f:=§

::»cos(g)zrj“?—-i--—zi [ cosC
3 23.2

a? + b% -2

7 2ab ]
:>1_13—e:2:> 2 _ 5
7 12 -

= ¢ =+/7 [sides cannot be negative]
~ Perimeter of atriangle=a+b+¢

=3+4+2+V7=5++7
(b)
Given, £A=60%a=5,bh=4
woagdimtl TG
2bc
:>c0360°=i=—16+62_25
2 8¢

=>4c=c*-9

2c2—4c-9=0

(a)

Let PQ be the height h of the tower and A, B are
the points of observations

T

We have, 2QAP =§,.¢BAP ==
AB =10m,BQ = 10m
T
il =—=/
£ QAB 17 AQB
T 5m

Tl I LY ..
Q=m=2=%

On applying cosine rule in A AB(@, we get

2 2 2 ST
AQ? = AB? + BQ? — 2B - BQ cos—

= 100+100+200-?

= 100(2 +V2)

= AQ=10 I2+\/§

[n A APQ, AP :AQcasE:“’%‘@

—5)a+2VF=5](3+1)

= AP =5(1++3)m
()

Let the points be A = (a cos 8, asin8) and
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188

189

191

B = (acosd,asind) PT
s AB h
= /(acos® —acos$)? + (asin® — asin)? '
..
= \Ja? cos? B + a? cos? p — 2a? cos B cos ¢ + a? sil }
+a®sin? ¢ — 2a? sin B sin ¢ E
0
= /2a? — 2a?(cos O cos ¢ + sin O sin ) R——a—"
= V2a(y/1 - cos(8 — §)) In AARQ, tana = 2 ... (i
. (8—¢
=2a=ﬁ%JZM( 2) and in APRQ, tan 2a = 2= (i)
. 9—d 2tana h+b
= sm( ) =1 = =
1—tan®« a
B—d) T 2 XE h
el AP 25, +b
= 2 nm + 2 = —;z e [from Eq. (i)]
= 0-db=Znmtm 1";{5‘
=20=2nmtn-¢ 2ab  h+b h_b(az—l-bz:}
Wheren € Z TR & " (a2 = b%)
(d) 190 (a)
Area of pentagon Let BC be the height of kite
X1¥2 + X¥3 + X3Vs + X4Y5 C
=3 +x5¥1 — (V1% + YaXz + VaXy / 1
+Yaxs + ¥sx1) S
1 v
= =[0(0) +12(2) + 12(7) + 6(5) + 0(0) ~ {0 ’/,f ’
4+ 0+ 2(6)+ 7(0) +5(0)}] AA l
1
=5[(24+84+30-12)] [n A ABC, sin60°=—
= 63 sq unit V3 h
@ 727120
Let the height of the flag be h = h=60v3m
The height of the kite is 60+/3 m
(b)
acosAd+bcosB +ccosC

a+b+c
_ (2RsinA) cosA + (2R sinB) cos B + 2R sin C (cos C)

2RsinAd + 2RsinB + 2R sinC

("R— a b _ ¢ _abc)

"7 T 2sinA 2sinB 2sinC 4A
__R[2sinAcosA+ 2sinBcosB +2sinCcosC
B 2R[sin A + sin B + sin ]

(sin2A4 + sin 2B + sin 2C)

(sind +sinB + sin ()
4sinAsinBsinC

- 2[4 cos(A/2) cos(B/2) cos(C /2)]
( sin 2a + sin 2P + sin 2y = 4 sinasin B sin v)

1
=iz

a
and sina+sinf +siny = 4coszcosgcos%

;| A 3ol B iy (A
— ‘_x — “_x 3 _x >
B 4[2 sin=cos= Zsmzcmz 2.51n2 coaz]

A B { 5]
X g’ —_ e
2x4 [ms > C0S—C0S 2]
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192

193

194

195

C

; . B
= 4 sin—sin—sin—

27272
_F Fsne aiainin B B
_R = SIHZSII'IZSH'I2
(@)

Let ZAPC = a. Then,
AC _ AC AB 1

WNE=1p " nAB InAB
B
(&
B
&
r A
In A APB, we have
s o AB_ AB 1
Sl T i A

Now,f=a+f—a
tan(e + f) —tana

=tanﬁ=1+tan(af+ﬁ)tana

= tanf = 1/n—=1/2n _ n
1+1/n-1/2n 2n?+1

(d)

Suppose P(3,7) divides the segment joining
A(1,1) and B(6,16) in the ratio A : 1. Then,

61+ 1 16441
=3and —=
A+1 A+1
= l=-
3

= P divides AB internally in the ratio 2 : 3
Thus, @ divides AB externally in the ratio 2 : 3

and hence its coordinates are
(2x6ﬂ3x1 2x16—-3x1

2-3 ' 2-3

) = (-9,-29)
(d)

Let the angles of a triangle are 3x, 5x and 10x
~3x+5x+10x=180° = x =10°

+ Smallest angle of a triangle = 30°

And the greatest angle= 100°

Required ratio= sin 30°:sin 100°

1
=—:00510°=1:2cos 10°

2
(b)
1 a b
Given,|1 ¢ a|=0
1 b c

c?2—ab—alc—a)+bb—¢c)=0
= a2+ bP+ct—ab—bc—ca=0

197

199

200

201

1
= E[2nr2 + 2b* + 2¢* — 2ab — 2bc — 2ca]l = 0

1
:>5[(a—b]2+(b—c)2+(c—a)2=0
= a=b=c
= 24 =060%2B = 60° 2C = 60°
~ 8in® A 4+ sin® B +sin? €
= sin? 60° + sin? 60° + sin? 60°

2 2 2
_ (Y3, (¥BY L (YB) 2
“\2 z 2] "4
(<)
Let £ OAB =8

.l-l

(1,4

L)
O A

Then, 0A + AB =1+ 4cot8+ 4+ tanB
=5+4+4cotB+tan8 =5+4=9
(using AM = GM)

X

(c)
Given 2A = 20°
~ LB = 4C = 80°
Then, b =¢
) a b ¢
" sin20° sin80°  sin80°
a b
= "
sin20°  cos 10°

= a=2bsinl0° ..(i)
~ a® + b® =8b3sin® 10° + b3
= b3{2(4sin®10°) + 1}
= b3{2(3sin10° — sin 30°) + 1}
= b3{65in 10°}
= 3b%{2bsin 10°)
= 3b%a [from Eq. (i)]
=3ac> (+b=¢)
(a)
a(cos? B + cos? C) + cos A(ccosC + bcosB)
=cosB (acosB + bcosA)
+cosC (acosC + ccosA)
= (cos B)c + (cosC)b
=a

(b)
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202

203

Let (x1,y1), (x2,¥2) and (x3,y3) are the

coordinates of the points D, E and F
Ai-14)

3 1
(1) D
1 3

F (x3,y3)

B C
6~2) 3 Elxayll (-24)
3x6-1x1_ 17
. 2 =
—2%34+4 -

4

2 1
4 2

and y; =
similarly, x; =0, ¥, =%
and x; = —%. Y3 =4

let (x,y) be the coordinates of centroid of ADEF

_1(1?+0 5)_1
=37 .

and y = (—%+§+4]§=2

~ Coordinates of centroid are (1, 2)

(a)
We haVE. L = ; = 2
a+c b+c a+b+c
a+b+2c 3

T latod+e) atb+c
= a’+ab+ac+ab+ b? + be + 2ca+ 2bc
+ 2¢*
= 3(ab + ac + bc + ¢?)
= a’+b?—=c?=ab
i
2ab — 2
= 20 =607
(a)
Let CD be the tower of height H metre

4 “60°

N
| LS,

L) P— ——

From A BCD,= = tan 30°
and from A ABD,

= cos(

g = tan 60°
7 = tan
H/d tan30°

hjd  @an60®

204 (c)

Get More Learning Materials Here : &

Using sine rule in AADC,
sin(y +z) _sinC
DC ~ AD

sinx _ sinE

BD ~ AD

sinz _ sinC

EC  AE

sin(x+y) _ sin@
BE AE

In AABD,
InA AEC,
InAABE,

A

;g

B—HT.LH SR

sin(x +y)sin(y +z) BE 3 DcC x AD » AE
" ~ AE " AD " BD " EC

sinxsinz
_ 2BD x 2EC B

BD x EC
205 (a)
_sinA _ sin(4 — B)
" sinC sin(B - )
sinA _ sindAcosB —cosAsinB

sinC  sinBcosC — cos BsinC
a acosB—hcosA

¢ bcosC —ccosB
= abcosC + bccosA = 2accosB
a?2+b%2—c? h%2+c¢?-—qa?

¢t + g% — b?

2 * 2 2
= a’+c?=2bh?
= a? b?c?are in AP
206 (b)
Let point (x;,y,) be onthe line 3x + 4y = 5
3%, + 4y, =5 .(I)
Also, (x; — 12+ (0 —2)2=(x, - 3)* +
On —4)?
= x2+y?—2x,—4y,+5
=x{ +yi{ —6x, — 8y, +25
= 4x; + 4y, =20 ..(ii)
On solving Egs. (i) and (ii), we get
x; =15,y = -10
207 (a)

Let A(xq,¥y), B(x3, ¥;) be two fixed points and

let P(h, k) be a variable point such that

i

£APB = 3

Then, slope of AP X slope of BP = —1
k=y, k= _

h—x; h—x, =

= (h=—x))(h—x) +(k—y)(k—y,) =0
Hence, locus of (h, k) is
x—x)x—x)+ -y —y2) =0
Which is a circle having AB as diameter
208 (a)
24 _

3 5 C 3b
Given, ac0525+ Coos ==
C
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| I
1 I
| I
i E
S8 —6) s(s—a) 3b
I a[ + [ =— = - !
I P T > =300,/2—+v3m :
: s(s—c+s—a) 3b 214 (b) :
| b 2 A+B+C=m I
| 2525(25—6—{1}:3{?2 IB=A+(C I
: = (a+b+c)b=3b? o A i :
| = 2b=a+c E— m |
L 209 () o :
I a+c sinA+sinC 1
' " b sinB !
I _A+C A=C !
| 4 2 sin—cos— I
i _ 2 2 "
I sin; i
I — 2 . i -“—‘C !
: ) i _ sinE _ sincos—= :
| " 2R n sinaI |
| - L L 5 |
I and ke Ae=goge e qA_C -
| o A r_ 1 = 4 COE > -
I For n = 3 gives —=- "
I T R 215 (¢) i
i For n = 4 gives = = Z The altitudes from the vertices 4, B and C are 1
| 3 28 28 .24 . |
I For n =6 gives %z 73 e andT respectively 1
: 210 (d) Also, these are in HP :
: Given, the vertex angles are A, B, C are side BC = %,%,%are in HP :
1 :
: - Area=5a(ksin C)sinB = a,b,carein AP :
| 1 .42k sin Csin B = sind,sinB,sinC are in AP |
: :E_a sin C sin 216 (d) :
a 5 . " 5
: 1 a?ksin C sin B G;ven. ;he equation of circle is :
i =T TemA x“+y-—4dx—6y—12=10 i
| 1 ,sinBsinC Radius of this circle= v4 +9 + 12 1
: ~2%  sina =5 unit :
i 211 (<) A I
: Let OF be the flag staff of height h standing at the {
| centre O of the field |
| X P I
: 45 45° :
" C .
1 1
I < PA90° 159 In ABOD, I
1 90 (9] E BD 1
: A B cos 30° ST }
: InﬂF)EP, OF = hcot15° = h(2 ++/3) 5 BD=?X5=5%3umt :
I andin A OFP, OF = hcot45°=h 53 I
i ~ BC =2BD =5v3 |
2
| . — = 1
I s EF = h]1+(2+3) Hence, area of AABC = 2 (5v3)" = 2v3 sq i
| ) 4 4 1
| =2h f2+v’§ units "
: Si AC = 1200 PEOD :
I e, B Let A(1,+/3), B(0,0),C(2,0) be the given points "
| I
" = 25F=4h](2+\f§) BC=,/(2-0)2+(0—-0)2=2 i
| 300 = ]
! = h=—v” CA=J(2—1)2+(0—\/§} =2 -
2++3
: and AB=+1+3=2 }
1 1
1 1
| I
1 1

o o o)
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219

220

222

223

~ Triangle is equilateral
We know that in equilateral triangle incentre is
the same as Centroid of the triangle

W T— iS(1+u+2 ¢§+n+0) _ (1 L)
22 3 ;] Ean: “h'ﬁ

3
(b)

We know that area of the triangle with polar
coordinates

1 ;
=21 1y sin(e; = 6,)|
—1I21~'n(0 =) +23si (“ 2”)
—2 151 3 4 in 3 3
. f2m
+3.151n(?—(})|

,¥3_63 3V3| _5V3
g w3 |~ 4

sq units

For finding the distance AP, first we find out the
perpendicular bisector of AB and AC
A(1,3)

B(3,5F CG.-n
Perpendicular bisector of A(1,3) and B(—3,5) is
2x(x; — x3) + 2y(y1 — ¥2)

= (xf +¥f) — (x3 +y5)
= 2x(1+3)+2y(3-5)=(1-9)— (9 —-25)
= 2x—-y+6 ..()
Similarly, perpendicular bisector of A(1, 3) and
C(—3,5)is
2x(1-5)+2yB+1)=(1+9) —-(25+1)
= —8x+8y=-16
= x=y—2=0 ..(ii)
Point of intersection of Egs. (i) and (ii) is
P =(-8-10)
Then, the distance between P and A is
PA=(1+8)%+ (3 +10)2

=81+ 169
=250 = V25 x 10 = 5vV10
(b)

Letsidesarea =13,b=12,c =5
Now, a? = b? + ¢?
= (13)2=(12)2+5%

= 169 = 169

. 2A =90°

. __&@& 13 13
Since, R = 2sind  2sin90° 2
(b)

Since, the vertices of the triangle are

(acost,asint), (bsint,—cost) and (1, 1)

Let the coordinate of centroid he
_acost+bsint+1

= 3

= 3x—1=acost+bsint ..(i)

__asint-bcost+0
3

3y =asint—bcost ..(ii)

On squaring and adding Egs. (i) and (ii), we get

(3x— 1)%+ (3y)*
= a®(cos? t + sin’ t) + b?(sin’t
+ cos?t)

= (Bx—-1)24+@By) =a%+5b?

224 (c)

In AABC,BC = h cot 60°

and in AABD, BD = h cot 45°

Since, BD — BC = DC

= hcot45° — hcote(° =7

A,[
|

and y

45° 60°

e B
n 7 7
= — =
cot 45° — cot 60° sl
(1-5)
7./3(v3 + 1)
=———m
2
225 (c)

Here, coordinates are A(2,4), B(—2,—4) and
C(2,—4)

Now, |AB| = /(-2 — 2)% 4 (—4 — 4)?
=16 + 64 = V80 = 45
226 (c)
Let the vertex A(x, ¥) is equidistant from B and C
2 @10+ -3 =0+ 0~ )
= 6x—8y+43=0
Only the option (c) satisfy it
227 (a)
Let the ratio be k: 1
—T7k+3 1 1
TEFL 1T F 3
Hence, ratio is 1: 3 internally
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228 (d)
We know that orthocenter of the right angled
triangle ABC, right angled at Ais A
Here, triangle is right angled at 0(0, 0)
+ Orthocentre =(0, 0)
229 (a)
Here, x*—y?+2y=1
= al=(—17
= x=y-1and x=-y+1

L
| . X
| L
B
.\
__________ M . ANglE
(0,1 2,17 bisector
-'\
X I, .
}=x+*-_/—1 O|£2\J—\\ 3%
|£2 *y
if‘:ﬁ 7

!
Which could be graphically as shown in figure
Which gives angle bisectorasy = land x = 0

~ Required area= % X 2 X 2 = 2 sq units
230 (a)
In AABE, tan 60° = — = AB = 4/3m

—TE
= A
P o
AR D
<) )
B =
and in AACE

t 45"—12 = AC =12
an = =12m

In AABC,BC = VAC? — AB? =144 — 48 =

46 m
. Area of rectangular field = AB x BC

= 4/3 x 4V6 = 48V2 sqm

231 (a)
In A ABD,
so0 = 2.+ 5° — BD*
€08 2(2)(5)
= BD?=19
Now, in A BCD

DC
M
NG AT
CD?2+9-19

cos120° = 2)3)(CD)

232

233

234

235

236

= CD*+3CD-10=0

= €D =-52

= (D=2 (=CD#-5)

(c) _ _ _

We have, SL;A — s1:ﬂ — 5|:£ =%

o &
= sind =5R .

; , a C
2R35|nA51nBsmC=2R"ﬁ-ﬁ-ﬁ
mabc_

o
(c)

AD
cos(90° — B) = -

= AD =csinB
Similarly, BE = asinC and CF = bsind
Since, AD, BE, CF are in HP

+ csinB,asinC,bsinA are in HP
1 1

are in AP

sinCsinB’sinAsinC ' sinBsinAd
= sind,sinB,sin € are in AP
(d)
Let P be the middle point of the line segment
joining A(3,—1)and B(1,1)is (2,0)
0

A B
a-n foan

Let P be shifted to @ by 2 unit and y-coordinate of
@ is greater than that of P

Now, slope of AB = % =1

then slope of PQ = —1

The coordinate of @ becomes (2 + 2cos8,0 +
2sin8), wheretanf = 1

ie, (2 £V2,4V2)

As, y-coordinates of  is greater than that of P
» Wetake Q = (2+V2,V2)

(d)

Area of triangle = %x 6 % |a| = 15

= |a|=5 = a=15

and 3 can take any real value

(a)
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237

238

239

Let points are A(2, 3), B(3,4),C(4,5),D(5,6)
AB=a=,/3-2)2+(4-3)2=V2

Similarly, BC =b=+2,CD =c=+2

And DA=d=3v2

a+b+c+d
Now, s =
»’_+J_+F+3w’_

5 =32

. Area=./(s—a)(s—b)(s—c)(s —d)

= [(3vZ-V2)(3v2 - V2)(3vZ - V2)(32 - 3+
=0

(a)
J24+5)2+(3-22=/(x—1)2+(2-3)2

= 49+1=(x—-1)7°+1

= x—] =T Sgp= §H

(d)
In an equilateral triangle length of median €D =
V3
'5'&
[
4 B

Also, centroid of triangle lies on the centre of
circle

2 3
g
3 2 V3
na’
. Area of circle = w(0(€)? = qu units
(a)
o A
In AABC, tan 30° = T
1 CB
v3 6
6v3
y
A
(6,0)
L
=%
: B
X' —-— X
Cy
y

1
. Area of AACB =§>< CAxXCRB

=%><6x2v'§=6\/§squnits

240 (d)
cosA _ cosB _ cosC
We have, ST
N cos A _ cos B _ cosC
ksinA ksinB ksinC

= cotd = cotB = cot(
= A=B=C=60°
AABC is an equilateral triangle

i A= — V}_ Vr_ (2)2 [+ a = 2 (given)]
= v'_
241 (c)
We have, cos A = M
2be

or ¢2—2bccosA+b*—a®>=0

V3
ot +cz=2bcosd=2x2x?=2v’§

and c;c;=b?-a*=4-5=-1
ey =6l = (61 + €2)2 — deqcy
242 ()

& C
(a — b)? CCISE'Z- + (a + b)? sin? 3
C
= (a? + b% = 2ab) 50525
G
+ (a? + b% + 2ab) sinzi

C &
=ga%+b% 4 2ab (sin2 = 5052*)

2
= a? + b — 2abcosC
=a’?+bh?-(a®>+b*=c?)=c?

243 (a)
4 A A A _ A 3
I L R P s s R e
2. Now, 11y + 113 + 131
B AA 4 AA
" (s—a)(s—b) (s—b)(s—c)
AA

+5—c)(s—a)
[(s—c)+(5—a)+(s—b)]
[ (s—a)s—b)s—c) |
_A*[3s—(a+b+0)]
B AZ/s

244 (c)
Let angles of a triangle are x, 2x abd 7x
respectively
X+ 2x+7x=180° = x=18°
Hence, the angles are 18°,36°,126°
Greatest side o sin 18°
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~ Required ratio = ssmuse = AB+BC=+3h

A =60 m—=B C

In A BCD, tan 45° = —=

| I
1 I
| I
| 1
| 1
: in18° 2 L :
" _sin(90° + 36°) = 60+h=+v3h [fromEq.(i)] -
I T sinlge N I
: _c0s36° V5+1 Vv3-1 :
! T sinl8  (5—1 - hzen(\/§+1) !
, 246 (a) 2 I
I xx w1 = h=30(vV3+1)m ]
: Area of triangle = % gty =0 251 (d) {
: rix, iy 1 Given, iy +1r3 =k coszg :
I -~ Points are collinear B "
: 247 (d) ie, stan 5 tstang = k COSZE :
Given, new coordinates= (4,—3) and 6 = 135°
| * f —b _ - —h ]
: 4 = x cos 135° + ysin135° \](S C s ) C)+J(s [a)(g ) ) :
s(s—a s(s—c
" = 4=-=+% .(0) ,
: and —3 = —xsin135°+ y cos 135° — ks(s—b} :
1 - S S i ac ]
I => =-3= AR (i) T -
! On adding Egs. (i) and (11) we get = k= e g {s—cl !
I 2y s—b s(s —a) I
I ; PO ¥=—— I
1 NG \/ﬁ I
| . : , (s—a)(s—b) !
| On subtracting Egs. (i) and (ii), we get O R o B 1
I 2y 7 s(s —¢) I
1 T=— = y=— I
: V2 1 2? _ac \/s —b|J(s—¢) J(s -a) :
I Thus (x,3) = (_ﬁﬁ) s = J(s—a) J(s—0) 1
| 248 (q) B ac(Zs —a—c) :
| We know, if coordinate axes are rotated, then - \/s(s —a)(s—b)(s—0) 1
: p=(xcosB—ysin@,xsind + ycosO) ac(b) :
1 It is rotated at an angle 135° ie, 8 = 135° and the =T 4R I
: new point be 254 () :
I p = [4cos(90° + 45°%)] Area of ACAB = area of ACAD + area of ACDB I
: + 3sin(90° + 45°), 4 sin(90° 1 ) 1 1 . C :
I + 45°) — 3 cos(90° + 45°)] = Ebasmf =Eb-CDsmE+Ea-CD smE "
| e T 5 a o 3 . o 2ab C 1
I [—4sin45° 4 3 cos 45°, 4 cos 45° + 3 5in 45°) = oD 4 — I
1 _[4(—1)4_%1 41+31]_( 1 7) a+b 2 1
: U\ T tve T el U veve) 285 @ :
I 249 (d) Let h be the height of a tower. I
: Let the height of the tower be h meters Since, £A0B = 60° {
1 = AOAB is an equilateral triangle. |
D Sun
: ~ 0A=0B=AB=a :
1 I
| I
| h 1
| I
| 30° 45° 1
| |
| [
1 I a I
1 BC [In AOAC,tan30°=—-=h = NG 1
| = BC=h ..(i0) & 4 1
' In A ACD, tan 30° = — =AEHE :
: R CRRAEER —sin(f — a) —cosfp 1 :
I w AC = h A=| cos(B—a) sin 1 1
: tan 30° cos(B—a+8) sin(B—0) 1 }
| |
| I
| I
| I
L]
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Clearly, A+ 0 for any value of o, 3, 8, Hence, points = 8x2+8y*—-20x+8=0

are non-collinear 5
= x2+y2—§x-|—1=0

257 (a)
Given, 8R? = a? + b?% + ¢? ~ A, B,C lie on a circle with CG—, 0)
= 4R*(sin® A + sin? B + sin? () 262 (c)
= sin®A +sin® B +sin® € = 2 Since, points (a, b), (b, a) and (a?, —b?) are
= (cos*A —sin®C) +cos?B =0 cillinegi
= cos(A — C)cos(A +C) +cos*B =0 a b 1
= 2cosBcosdcosC =0 b a 1|=0
= cosA=0 or cosB=0 or cosC =0 a* -p* 1
T T i Applying, R; — R, — Ry and R; — R3 — Ry, we get
5 “q:E“*’B:E o CZE Ppa}’g 2b 211 3 3 i 8
258 (a) b—a a—b 0/=0
= = a?—a -b*—-b 0
AB + /(4 4+ 1)2+(0+1)? =26 = (a—B)(b2+b—a?+a)=0
BC = (3+1)2+(5+1)? =52 =>(a-ba+b)(b+1-a)=0
CA=,(4-3)2+(0+5)2=+26 = Either a—b=0or(a+h)=0o0r(b+1—-a)
So, in isosceles triangle side AB = CA =0
Also, (vZ6)° + (v26)° = 52 = a=b+1
So, triangle is right angled and also is isosceles 263 E‘:i W il BB Bttt
triangle ; 1 1 1
259 (c) circumcentre of A ABC

LAIOA = HA,LB]OB = BE,L C]_OC = BC

By Standard results,
Now, OA = AA, cotl,

. A . B . C
3 r=4R sin—sin—sin> 0B = BB, cot 8
A and OC = CC, cot B,
4, = stan; Ay
5. T3 :i B, A

260 (c) 8

On solving given equation of lines, we get the \v Gy
c

points A(4,0), (0,3)B(0,3) and 0(0,0)

X Since,0 is the circumcentre of a triangle
{03)8 ~ 0A=0B=0C
= AA,cot8, = BB, cot8g = CC, cotB,
tanB; tanfp tan@.
AA, BB, CC

X

R i Any other relationship between tan 8, , tan 8
= Area of AOAB and tan 8. cannot be establish
1 264 (b)
=z 04Xt Leta=6,b=5,c =13
L 6°+52—-13 4
==x4x3 _S+e"—15 2
¢ S e xs B
= 6 s5q units ‘ =
261 (a) Now, sinC = [1-—==
Let (x,v) denotes the coordinatesin A, B and C « Areaof A ABC = %ab i€
plane i )
Then e A =§X6X5X§:9squnit

(x+1)24y2 ~ 9

= 9x? +9y? —1Bx+9=x?+y? +2x+1 265 (b)
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266

267

Since, ¥4, ¥2, y3 and x4, x5, x5 are in AP

Y= Yi=Ys—Yzand x;—x; =Xx3—X;
S Yi=Ve _ Y=

0, —= ===

Xz=Xg X=Xy
So, points are collinear
(@)
Let £RPQ =0 and £ RQP = ¢
_LJ

X -

[a] o M P
(-a,0) {a.0)
_‘,f

Let RM L PQ,sothatRM =k,
MP=a—h and MQ=a+h

RM k
Then, tanf = —=—
MP a-h
RM k
and tanp = —=—
(b M@ a+h

Againnow, 2a=08—d¢

~ tan2a = tan(6 — &)

_ tanB—tand

" 1+tanBtand

_ k(a+ h) —k(a—h)

T a?—h?+k?

= a? — h? + k? = 2hk cot 2a

Hence, the locus is x% — y? + 2xycot2a —a® = 0
(<)

Since, the centroid G divide the line AD in the
ratio 2:1

'AG—S dDG—4
k; _3a'n =3

T AG
In ﬁ‘.ABG.tan; = E

T
= BG =AG c0t§

8 1 8
= Bi==x—

3°V3 33
Area of AADB = —% X AD X BG
8 16
5 x4 x 3—\@ = 3_\[?
Since, median divides a triangle into two triangle
of equal area. Therefore,

Area of AABC = 2 x area of AADB
16 32

N (i et
3V3 33

5q units

268 (b)
Since, @ is the image of P
Q y
Y—=X
pr
O - X
Fi4,-1)
~ PQ =2PP"
214 — (—1
_2-EDI_ s
VIET 12
269 (d)
e b+c 1 a a+b+c 1
Area=5b c+a 1l==|b a+b+c 1
c a+b 1 c a+b+c 1
a+b+o)fe 1 1
(L RO |
270 ()
We have,

x% +4xy + y* = aX? + bY?
= (X cosf + Y sin§)?
+ 14(X cosf + Ysin@)(Xsind
—Ycos@)+ (Xsinf — Y cos@)?
= aX? + bY?
=sa=1+4+4sinfcosf,b=1—4sinf cos@ and
sin? 8 — cos?8 =0
=a=1+4sinfcosfB,b=1—4sinfcosf and
=aq=3b=-1
271 (a)
Given, distance r =2 and 6 = 45°

1
x=4+v’§cos45°=4+\f§'—2=5

i
and y=3+ﬂsin45°=3+\f§.%=4
272 (d)

Let the height of the cliff be BD = 50 m and height
of the tower be AE = h metre.

In A DEC,
50— h
tan 30° =
X
=x=2=3550-h) ..(0)

Al

w]

W
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273

275

276

— =z

50-4h

Tag—

E

50m
h
A - g Y
and in ABAD,

50
tan 45° R g 20 m
From Eq. (i),
50 = V3(50 — h)
50(vV3-1)
h=——m——m
V3

h 50 1——'—3 m
= =
3

(a)
Let the vertex of triangle be A(2, —1) and
equation of BC is

x+2y=1
A(2-1)
g% ) c

Since, the triangle is equilateral triangle
. 2ABC = 60°

_ |2t+2(-1)-1 _l
and 4D = |22 =
AD . o
In AAED, 5 = sin 60
1
N 2
3 15
2
AB = BC = AC :
=5 == = = —_——
V15
(d)
y 2 2 1
Areaofﬂ;; 5 5 -1
6 7 1

=_;_[2(5 — 7) —2(5— 6) +1(35 — 30]

%(—4+2 +5) =%sq units

(b)
Line perpendicular to 0A passing through B is
x=3

Get More Learning Materials Here : &
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Slope of AB + % =3
Line perpendicular to AB through originis y =
nt

B (3,343)

) X

(6.0)

0

Ex
~ The point of intersection ofalinex = 3and y =
1

=X is (3,+/3), which is the required orthocenter

5
277 (a)
We know that, in any AABC
A B (4
cosA+cosB+cosC=1+ 4sinEsinEsinE

. A . B . C
and r = 4R sin—sin—sin-

r
v cosd+cosB+cosC=1+—

R
278 (b)
Given, sinP,sinQ,sin R are in AP
= a,b,carein AP
sinP sin@ sink
= e =41 (say)

a

Let p;, p2, p5 be altitudes from P, Q, R
& Py =csin@Q = Abe,
ps = asinR = Adac,
p3 =bsinP = Aab
Since, a, b, c are in AP,
1,1,1 are in HP
abc
= ﬂ,ﬂ,a—bc are in HP
a b c
= bhc,ac,ab are in HP
= Abc, Aac, Aab are in HP
= P;, P2, Pz arein HP
280 (c)
BD _ AD
[n A ABD, sin@  sinB
5in0
sinkB

= BD=AD= (0

A
£
(]

c
cD AD

A ALD, a8 = sinc

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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= 2a%c? =c*+a* + b* + 2¢2a? = 0=sin"'(1/¥3)
- 2(c? + a®)b?
= ct+a* + b* = 2(c? + a®)b?

285 (a)

| I
1 I
' :
|

: = CD=AD sin(A —8) Let the point of the line divides the line in the :
| sinC ratiom: 1 I
| e = — 1
1 b sirfg sin(A ~#8) 2 Coordinates of point are (5::11 ; ?:Hl) I
| - — ’ , 1
I = ADsinB_ADT Which liesony +x = 4 1
: _ sinC ¢ Tm—-1+5m+1 I
: = sm(A—B)zSinBsmB:Bsmﬂ = —1 =% :

12m
| 282 (b) B o = 1Im=dmt 4 '
I Since, circle is inscribed in the quadrilateral m+1 1 I
: ABCD, then = 8m=4 = m=z :
I o= + d "'(f) . » Required ratio is 1: 2 !
: And quadrilateral is cyclic, then 286 (d) :
I dph=n - Since, line perpendicular to 04 passing through B !
: or C=m—A ..(ii) - :
I now, in A ABD 3 |
| a2+d2—[BD)2 Slope of AB =_E ]
: cosA = > ad Line perpendicular to AB through origin is, y = :
I = BD?*=a%+d?—2adcosA ..(iii) %x I
: And in A BCD, y |
| b? + ¢? — (BD)? B (4,6) 1
| cos( = I
I 2bc I
| = (BD)? = b%*+c? — 2bccosC 1
: = b? + ¢? — 2bc cos(m — A) [from Eq.(ii)] » 9 :
: = (BD)? = b* + ¢ + 2bccosA ..(iv) o}jo.o) AB0) :
: From I:qséf{iszi) bazndz(lv), izl ~ The point of intersection of lines x = 4 E
a -b%-¢
: cosA = 2(betad) (V) And y = g-x 55(4,2). Which is the required :
| Now, from Eq. (i), orthocenter 1
: (a—d)?=(b—-c)? 288 (a) :
2442 _p2_ 2 _ : i i i
I = a‘+d*—bc—c*=2(ad — bc) ...(vi) . sind _ sinB _ sinC i
| ~ From Egs. (v) and (vi) AR ’ : I
| c(r,ldwbc ' b+c¢ sinB+sinC I
! cosA = ( ) “Ta  sind '
! ad + be (22 cos (25)  cos (25 }
I 283 (c) _ sin(—=) cos (= _ cos (= '
: Weha\;e,a+b+c=.1=25 sin%ms% sin% :
! 5= [A+B+C=m > A=m—(B+C)] !
| ; B s(s=¢)  s(s—b) 289 (a) ]
| b cos E+CCUS 7= b =5 +C p” Let h be the mid point of BC. Since, £ TBH = 90°, I
I T s i) then TH? = BT? + BH? = 52 + 5% = 50 :
: Ta A Also since, :
, BT £THG = 90°,TG? = TH? + GH? = 50 + 25 = 75 -
: 284 ( )a 2 Let 0 be the required angle of elevation of G at T :
c e o ATH
: % 1 c?+4a?-5? The;’ sin E; T T :
cosB =—==——7-—

: V2 2ac = _.,f_ = T :
| = V2ac =c?+a? - b? w3 w3 1
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| 1
| 1
| I
| I

o o o)
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290 (d)
N 1 1 1
Given, A= ~ap; = Sbp, =-cp;
28 20 24
- P11 = a:Pz— b-Pa— 7
8A* 8 (abC)3 _a?bh?c?

* PPaPs == e \aR) T TeRE
291 (b)
o = BC
InA BCD, cotel® = e

= BC =300 x% (i)

M B
InAACD, cot30° ==
= AC =300v3 ..(ii)

. Distance between two boats = AB

= AC—BC =300V3 -2 [using Eqs.(i)and

(1]
(3—1) 600x+3
=300 = =346.4m
V3 3
292 (d)
v 32442 =152

= Given triangle is a right angled triangle whose
length of hypotenuse is 5 unit

_ 5
“R=5=25
293 (a)
Given, (1 —%) (1 —’T—:) -

s—=b $—=C
(1_5—11)(1_5—11) =2
(b—a)(c—a)
T Gar C
= g% =bh%+c?
Hence, triangle is a right angled triangle
294 (a)
From given, we get

A+ B A+B
a(tanf!mtan > )=b(tan

wtanB)

295

296

297

. sin(A—~A—;13) _ b.sin(ﬂ—ZE—B)

A+E A+E
cosA - Cos—— cos TCOSB

5 a sin (%) B b sin ("‘;—B)

cos A cos B

A—B

= sin( ){acosB—bcnsA}=0

= Either sint—B =0 or acosB =bcosA
When, sin?: 0 = A=8

or when acosB = bcos 4

= sindAcosB —cosAsinB =0

= sin(A—-B)=0

= A=8

(d)

Triangle is right angled triangle. In right angled

triangle mid point of hypotenuse is circumcentre

So, coordinates of the circumcentre are (5, 2)
¥

o o o)
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1

1

|

|

|

1

1

1

1

1

1

1

|

1

1

1

1

1

1

1

1

1

I

1

|

1

1

1

1

]

1

(8. 6] :

1

X" X 1

(5] |.

@ 6.2 !

.1"' I

1

(c) 1

sin(y+z) _ sinC 1

From A ABC, e :
sinx sin B

From A ABD, TR T {
sing _ sinC

From A AEC, kT :

- sin(x+y) = ﬂ
["I’OITI;&ABE. T— AR :
A

1

1

1

1

1

8 0 E C :

. . BEsinBE  DCsinC I

Csin(x+y)sin(y+2) oy X "ap i

. sin x sin z —BDsinBXECsinC I

AD AE 1

—BExDCxADxAE }

~ AE " AD " BD " EC I

_ 2BD X 2EC _ I

" BDxEC :

(c) ]

[n A ABC, tan 60° = — -

BC I

= BC = hcot60° }

[n A ABD,tan 30° = — ]

BD 1

1

1

1

1

1

1

|

1

1

1

]
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| I
1 I
| I
: :
I Y I
I R I
| |
| ~N\Jce |
I M I
i 0 = I
1 I
I DPe—d—>C B y=T [l 550D '
e x+2y=
: = BD = hcot30° [ :
| = BC + CD = hcot30° _ ~ _ o I
: = CD= HcHE30° < BE The urcunére()ntre of AABC is the mid point of BC :
| = d=hcot30°—hcot60® [from Eq. (i)] ie, M= (—,—) = (4,0) 1
! distance from D to C 22 -
: » Speed of car = T 300 (b) :
I d Reot3D = hoot g‘},‘? aken Let h metres be the height of tree CD and x |
: =3~ 3 meters be the width of river :
I , distance % I
I . Time taken from Cto B = ———— I 1
" speed "
| h cot 60° h I
I = S S I
h(cot30° — cot 60 {
: (1 ) 400 go° |2 -
I X3 —20m—=B—Xx— 1
: (ﬁ 3 %] In ABCD, tan 60° = 5 = h=13x.....(0) :
! B . and in AACD, tan 30° = —— !
1 === 1.5min x+20 1
| 2 1 h 1
1 = —= 1
I 39 () ) V3 x+20 I
I Let h be the height of the tower, then h = _ . 1
I 40tana = BO L - cot = 3x =x+ 20 [from Eq.(i)] |
I Qtana = QanE— Qtany s :
: ’ 302 (a) |
I We have, I
: 2s=a+b+c, A’ =s(s—a)(s—b)(s—c) :
| v AM = GM I
: Pt EAY s—a+s—-b+s—c {
” =
I B 3 I
: = BC =BQ —CQ = h(cotp — coty), > (s —a)(s—b)(s—¢) :
I CA = h(cota — coty) 3s—2s (A2)1/3 i
: and AB = h(cota — cotB) = 3 = /3 :
I Now, BC cota — CAcotp + AB coty g3 >A2 - &2 i
= _ _ _ = —==>— —
: = h|cota (cot B — coty) — cot B (cota — coty) 27 = 33 {
| + coty (cota — cot )] 303 (b) 1
| = I
I ; InADBC, tana == ..(i) 1
i 299 (EI] x I
A 30

1 On solving the given equations of sides, we get the and in A DAC, tan 2a = = I
: coordinates of the vertices of the triangle, :
! A(2,—1),B(6,—1) and C(2,1) !
| |
| I
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| 1
| 1
| I
| I

L]
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= 10x? = 30x?% — 750
= 20x% =750

75
= x2=—
=g

5 perd
—] —
X m

305 (a)
Here, ratio of angles are 4:1:1
= 4x +x+x =180°
= = 30°

o~ LA =120° LB = 2C = 30°

-

a+h+c

Let b=c=x

A a?=b%+¢c?—2bccosA

A
= a2 = 4x°2 smzi

= = 2x sin—
a xsmz

= a=2xsin60°=+3x
Thus, required ratio is
a V3x V3

a+b+c x+x+V3x 2+3
306 (c)

Let the third angle is 6

In a triangle, E+ tan"'2+80=mn

= an—%—tan'12
= tan# = tan [Tr— (%+tan'1 2)]

= —tan (E +tan™1! 2)

4
1+2
= tan8=—1_2=3
= @=tan"13
307 (d)
In ABCD, tan 60° = =2 = 2 = h = V3x ..(i)

Thus, the ratio of longest side to the perimeter =

= a®=2x?-2x%cosA=2x?(1-cosd)

-——— T ————

/T
22530 60 E

“—A4A0m—+>B=+—x —

0

and in AACD,
cD h 1 h

tan 30° = — = s
an AC x+40 Y3 40+x

40+ x = hv3

=40+ x =3x [using Eq.(i)]

=x =20

On putting this value is Eq.(i), we get h = 20v3 m
308 (d)

Let H(3, a) is the orthocenter

.1.

C(3.4)

(0, 0) VR

(4,0)

. Slope of BH x Slope of AC = -1
4 e

= ——ﬂug = —1

3
=3 ==
“=7

Hence, orthocenter of a triangle is (3, %)
309 (c)

Let the axes be rotated through an angle 6. Then,
2h 43 2

AR —-E;::?izz'—\ﬁ§:$-2 a 22?5-23 2]

tan2 6 =

T
"3
310 (a)

Since, AC = 2BC
~ Coordinates of € are

C(x,y)
- o =B

(-3,4)2 L1y

4—-3 2+4y /1
(2_4-1'2 + 1) w’(?’z)
311 (d)
Let P be the image of the origin about the line x +

y = 1. Since, 0OA = OB, therfore @ is mid point of
AB

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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312

313

314

315

B(0, 1)

Q
x+y=1
- X

& (1,04

« Coordinates of Q are (5 %)

Let the coordinates of P are (x4, ¥;)
Also, Q is the mid point of OP

04x; _ 1 04y _ 1
2 2 d 2 2

= xn=1 pn=1

+ The cordiantes of P are (1, 1)

(©

We have, cosec A(sin B cosC + cos Bsin ()

(sinB ‘C+sin£‘

SinA . sinA
b c

= (—cosC +—cosB) =1
a a

(~a=bcosC + ccosB)

(b)

Let coordinates of fourth vertex are (x, y)
x—5 743

cos B)

= y=19
~ Coordinates of fourth vertex are (15, 19)

(@)
Let AB and DE be two towers of equal height ‘A’

b

BO0-x
——

h
- In AABC,tan 60° = ~ = x = — ..(I)

h
B0-x

Gl =

Again, in ACDE, tan 30° =
= 60 —-x=hV3

h
= 60 = hv3 + =
= h=15V3m
(d)
InADEC,tan® = 2%

CE
h—a

CE
h—a

tan O

[from Eq. (1)]

= tanf =

= (CEF=

Get More Learning Materials Here : &

316

317

A4
In AABC,

a
tan 26 :Ezﬁ

2tan ’
% = -;i—“ [from Eq.(i)]
tan @
2tanB

= atan9=(h—a)xm
= qtan®(1 —tan’0) —2(h—a)tan® =0
= tanB(a—atan’0 — 2h + 2a) =0

“ tanB = 0
—2h + 3a

a

_y [—2h+3a
a
’ 2h
=tan"! |3 ——
a

(©)

Given vertices are A(2a, 4a), B(2a, 6a) and
C(Za +1/34q, Sa).a >0

Now, AB = \/(2a + 2a)? + (4a — 6a)? = 2a

BC = f(\fga)z +a? = 2a

and CA = J (V3a)* + (—a)? = 2a

~ AB =BC =CA

Hence, triangle is an equilateral triangle, therefore
itis an acute angled triangle

(@)

Let D and E are the mid points of AB andAC. So,
coordinates of B and C are (—3,3) and (5, 3)

respectively
A(1,1)

(- CE = AB)

-~ tan0 =

= 6=

-1.2)0 E(3.2)

B(-3.3) C(5.3)
1-3+5 1+3+3)

Centroid oftriangle=( =

-(:])

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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318

319

320

321

(b)

R is mid point of PT

P(a, x) ; ——t—=T1(b, y)
0 R S

Point (m, Sx+3y) divides PT in ratio 3 : 5 and

that is mid point of GR
(a)
¥

Q(0,1)

01(0,0) P(1,0)

On solving the given equations of lines, we get the
coordinates of the vertices of a AOPQ which are
0(0,0), P(1,0) andQ(0, 1). Since, the triangle is
right angled at 0(0, 0), therefore 0(0,0) is its
orthocenter
(d)
Let the circumcentre of triangle be P(x, v) and let
the vertices of a AABC be A(0,30), B(4,0) and
C(30,0)

PA? = PB? = PC?
= (x=0P+(-300°=(x-4)*+(y-0)>*
= (x —30) + (y — 0)?
From Ist and IInd terms,
x% 4+ y% — 60y +900 = x* + y* — 8x + 16
= Bx—60y+884=0 ..(i)
From IInd and Illrd terms,
x2 —8x + 16 + y? = x* — 60x + 900 + y?
= 52x =884 = x=17

On putting x = 17 in Eq. (i), we get
y=17

Hence, required pointis (17, 17)
(b)

. 1
Since, tanf = 3
h

InAABC, tana = === _(i)
AB 120
1
2hi3
h/3
A= 40 ft—=B

In A ADB, tanp =% (i)

~ tan @ = tan(p — «)
tanff —tan

= tanf=——
1 —tanfBtana

322

3h h

ke ] 3
LEL_%Z}.‘, ( tanf = E—,gwen)
1+ 14400

2k
= 120

14400+3h2

14400
240h

7 27 14400 + 3h2

= 14400 + 3h* =480 h

= 4800+ h%? — 160h =0

= (h—=40)(h—=120)=0

Since, the height of the pole is more than 100 m
» h=120ft

(c)

Slope of line OP = E, let new position is Q(x, ¥)
slope of 0Q = %a]so 2+ yr=002=25=

(0P?%)

= =

B3| =

U

I = ra| =

8 4y —-3x
1+32 7 T 4x+3y

Straight lines and pair of straight lines

4x + 3y =4y —3x

or —4x —3y =4y —3x

x =2y i)

—x = 7y ..(ii)

Correctrelationisx = %y as new point mustlies in

[st quadrant

x? +49x% = 25
1 7
=2 X =—-—, = —_—
g
323 (c)
In AABC, tan 30° = 25
AC
AL
& 60m
L1 _h-150
V3 60
= h=(150+20v3) m
324 (b)

a b c

Since, sind _ sinB  sinC k (say)

s (la+b+e)a+b—c)=3ab
= a®+b%+2ab—c?=3ab
a2+ b2—c% 1

= — =— =
2ab 2

T
cos(C = CDS§

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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T A H
= 0== cot—cot=—1 A B
3 — =2 = 1-tan-tan—
325 (b) cot_ cot- 2 2
sl
InAABD, tana == I O T [(s —a)(s — )
= B s(s —a) J s(s—b)
P s§—C c
H-h st=——
o l B 2c
e 7 CH Ca+b+c
T 330 (c)
h We have, AG =1
1 = L0 = 1AG "
o d B G
= d=Hcota ..(i) Hence, the coordinates of D are (1,1/2)

Clearly, AG is parallel to y-axis and the triangle

H-h
InA ECD,tan(a — ) = —
(=8 d ABC is equilateral. Therefore, BC is parallel to x-

H-h "
= tan(a—f) = ——— [from Eq.(i)] axis at a distance of% unit from it
= H[l—cotatan(a—B)] =h SN
B h cot(a — ) :
~ cot(a — B) — cota LA, 2)
326 (b) :
Let the equation of line be e, 1)
x y B :D(l,l) P
—4+=1 X' AT X
a b r o 1L 0)
Since, it passes through |-, - :
) p1 & (5 5) vy
—t—=1 Let a be the length of each side of A ABC. Then,
S5a 5b 73 -
= a+b=5ab ..(i) A= 2 e E
Since, the point P(x, y) divides AB joining A(a, 0) 2 2 2
and B(0, b) internally in ratio 3:1 Since D is the "ji_d'lmim of BC and BC =3
. _a __3b _ _ 4y 3
W g ey a = 4x and b—T -‘-BD:CD:T

On putting the value of a and b in Eqg. (i), we get

-
4 4 Hence, the coordinates of B and C are (1 - ﬁ,l)

Y V D)
Ak S

and (1 + E,l) respectively
= 3x+y=20xy 2

327 (d) 331 (d)
2 o 2 o
(3-10+a)(9—20+a) >0 c“sin2B + b*sin2C
or (@a=7)(a—11)>0 = ¢?(2sin B cos B) + h*(2sinC cos ()
2A 24
a € (—,7) U (11, ) = 2 (—cos B) + 2b? (—bcusc)
248, (a) fgosB+bc05C ‘
y=lx—2|= y=x—-2and y=2—x =4£&( - )
¥
i o a
| y=a-2 _ s
| % = 4A (a) 4A

332 (a)
[nADAB,tan8 = %

[of 14 28 3c ¥

Area of shaded region = 2 ABC = 2%‘ 1.1=1
329 (d)

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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| I
1 I
| I
| I
: C Here, QCA is a right angled triangle in which :
I £QCA = 90° I
! © 0C? 4 AC? = QA2 ;
| = h’cot’ ¢+ a® = h%cot’ B 1
| D_<90° -4 B =) a? I
I 8 = il e s I
I = cot® B—cot® ¢ i
I G a? I
I 64 m S hf= 2 2 I
I (cosec?B — 1) — (cosec?p — 1) "
: e o :
I i d B  cosec?B — cosec?d 1
2
: = d=64cotd ..(i) = -
: [n ACDE, tan(90° — ) = {12264 sn?0  sn?g -
: = d =36tan® ..(ii) 5 ERi— a? sin? Osin? ¢ _ a?sin? Bsin? ¢ :
l From Egs. (i) and (ii), we get sin? ¢ —sin*8@  sin($p — 8) sin(dp — ) I
: d?=36x64 = d=48m Hence, the required height h of the peak :
| 334 (d) _ asin@sin ¢ "
: We know that area of circle is 77r? Jsin(¢ + 8) sin(¢p — 8) :
1 If radius, r = a, then A = ma? 339 (b) I
: And the area of the segment of angle 2 = ma® Given, 284 0sb . o0sf {
I _— KsinA KsinB KsinC |
" * Area of 1 angle= — = cota = cotB = cotC I
2 T = yie= Lol
: . Area of 2a angle = 2978 — qq? = A=8 - B 6{.) . :
b 336 (a) = AABC is an equilateral triangle. i
l s 3 3 1 3 I
| Leta = 5k, b = 6k and c =5k ﬂ£a2=£x—=£5qunit i
' 5k + 6k + 5k 4 476 24 '
P g wtf i
: T:E iy —tan( > ) (1) :
: S and 2 =tan (&) _qi) :
I B ‘]Bk(sk — 5k)(8k — 6k)(8k — 5k) . '
| - I
| Bk I
| I
I _ 8k.3k.2k.3k 3 3k 1
: B g8k 2 '
: . 2r 2x6 4 :
I 3 3 ]
| 338 (b) I
: Let the height of the vertical tower PQ = h,(C is {
1 the middle point of line segment AB. Since, PQ is A B e D !
: perpendicular to the plane QA4B, el :
I . £PQA = £PQC = £PQB = 90°, we get Since, ayaz = byb, I
: :
I b, a; I
: (2L :
= tan -

| 2 tan (?) |
l I
I a+p B+y i
I = tan ( tan( ) = 1
| PQ 2 - ‘
I — =tan® = QA= hcotb Lat+p Bt+y _wm I
I Q4 N B T I
: Similarly, QB = hcot8 and QC = hcot¢ = a+pf+y=n—-pB<n {
I Since, QA = QB, the A QAB is an isosceles triangle |
| 1
| 1
| I
| I

L]
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| I
1 I
| I
| I
: 341 (c) = ab—ac=ac—hc = ab+ bc=2ac :
| We know that,2s =a+ b+ ¢ :>E+12E |
: (a+b+c)(b+c—a)(c+a—b)a+b-c) c a b {
| - Ah2c2 = a,b,c arein HP 1
: _ 25(2s — 2a)(2s — 2b)(2s — 2c) 346 (d) :
| - 4h2¢2 [t is given that O is the origin and P(2,3) and 1
: _ 45(5—G)x (s=hb)(s—c) Q(4,5) are two points :
I -':"CA p be S OP% + 0Q? - PQ? "
; & COS =
: =4c0325xsin25= sin? A 2(0P)(0Q) :
1
: 342 (b) = OP X 0Q cos P0Q =={0P? + 0Q* - PQ?) !
I Let P(h, k) be the required point, then 2P4 = 3PB 1 |
: = 4PpAZ =9pR2 Z}DPXOQCUSLPDQ =E{13+41—8}=23 :
: = 4[(h—0)?+ (k- 0)?] ALITER If O is the origin and P(xy,y;), Q(x3,V2) :
1 = 9[(h — 4)* + (k + 3)?] are two points, then "
: = 4(h® + k%) =9[h*+ 16 —8h + k* + 9 + 6k] OP x 0Q X cos £POQ = x, X3 + V¥, V2 :
I = 5h%®+5k*—72h+54k +225=0 Here,x; =2,y;, =3, x; =4andy, =5 1
: = Required locus of P(h, k) is ~ 0P x00Q X cos2P0Q =8+15=23 :
" S5x2 4 5y2 — 72x + 54y + 225 = 0 347 (d) i
I 343 (a) sin3B  3sinB —4sin®B 5 I
1 - — - =3 —4sin“B |
: Here, a = /(16 —5)2 + (12 - 12)2 =11 sinB s;nB :
=3—4(1 - cos“B)

! b=+(16—0)? + (12 - 0)? = 20 A(a? + % - b)? !
" And c¢=/(5-0)%+ (12-0)% =13 + (a0)? I
1 & Incentre= —— I
: (11><D+20><5+13><16 11xo+20x12+13x12) — (79 (“ zc J :
I 11420413 ! 11420413 = (7.9} =-— Fac): I
| 344 (d) 2, 22 :
! We have, tanZtans =2 =-1 +Mj_ [« 2b% = a? + ¢? (given)] !
: G 4(ac)? !
: (s—b)s—¢c) [s—a)(is—b) 1 (@® +c?)? —4a?c?  [c? —a?\° :

= = - = =
| s(s —a) s(s —¢) 2 4(ac)? 2ac i
: s—=b 1 348 (a) !
| =3 = 25-2b-s=0 Since, 2 QPC = a 1
: = a+c—3b=0 :
I 345 (c) I
: Since, sinzg,sinzg,sinnge in HP :
1 I
I %—125,;2, are in AP I
I sin 5 sin e sin 2 l
| o I 11 1 !
1 sin"’% sinzg sinzg sinzg 1
I a I
' = ab — ac ~ LQPB = LBPC == i
! GG-a)(s—b) G-a)s—c) . oy 2 !
: ac be [nAPQB,sins =7 :
I T G-a)is—-¢) (G-b)(s—c) = l=rsect .3 I
: a b(s—c)—c(s—b) : h :

- ( ) and in A POB, sin = - !
I s—a (s=b)(s—c) J I
I = h=Isinf I
l i ) a(s—b)—b(s—a) " : 1
: = (s % E—aG—b) = h=r cosec=sin B [from Eq.(i})] :
| = abs —abc — acs + abc 349 (d) 1
: = acs — abc — bes + abe }
| 1
| 1
| I
| I

o o o)
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| I
1 I
| I
i E
0P? + PQ? — 0Q? ; 6 1
I 0s0PQ = =2s5inB=—XxX— |
| Sl 20P.PQ 22 V2 :
I _ @+ +22 -4+ 4 w2 B i
! NI T BN 4 2 !
: 24 — 32 Which is not possible :
= Hence, no triangle is possible

' 425 : glelsp I
: v 353 (b) :
I P2, 4) Let the height of pole AD = BC = h I
1 Q4.4 . _h I
I In AOBC,tan 60° ==

x 1
| h i
I v = X === E
I =m0 * V3 I
: i [n A AOD, tan 30° = — H
" l 100—-x "

= = (T &
I = £L0PQ =cos™! ( ) D I
I V5 ! f I
I 350 (a) 1
: Let AB be a hill whose height is h metres and CD h :
! be a pillar of height h’ meters. h |
| h—hr . I
: In AEDB,tana = E...(l) 30° 60° :
, h _ h ..
| and in AACB,tan f§ = — = — ... (ii A 0=—X—= B 1
I B AC ED (i) - 100m —— I
| 1 I
| = h=(100-x)— 1
: ( ) 7 \
I 1 I
I V3/43 I
! = 3h=100v3—h [from Eq.(i)] :
I 100v3 I
| = = 2 1
1 ~ From Egs. (i)and (ii), 1
: tana h—h = h=25v3m :
: tan B - h 354 (b) :
I % tana _ o R h(tan 3 — tan a) The vertices of a triangle are (0, 2), Gl) (1,1) 1
: “tan B tan 3 0 2 1 }
I 351 (¢) ». Area of triangle = % % 11 I
: We have, 1 1. 7 :
I Areaof AABC = 3 Areaof A GAB 1 1 1 i
- 31 -1) ;
1 . .

! Area of AGAB = = =z squmit !
| 2 I
1 1 4 1) |356 (9 1
: x Absolute valueof | 4 =3 1 Since, triangle is isosceles, hence centriod is the :
l -9 7 1 desired point I
I ﬂAreaofAGAB:i|—10—52+1|:ﬂsq. units 3 !
| 2 e 2 P(3.4) I
: Hence, Area of AABC = —- s units :
! 352 (a) ; !
| Using sine rule, ) 1
| . b “o|00) a0 ]
| = f I
I sind sinB : d I
| 22 6 = Coordinates of R (3,—) 1
| = — = — 3 1
I sin45° sinB 357 () |
| I
| I
| 1
| 1
| I
| |

o o o)
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358

359

360

Let AQ(= P@Q) be the broken part of the tree OP.
Itis given that 04 = 10 mand £0AQ = 45°
In A OAQ, we have

tan 45° 0e =0 10°
an =— =
0A Q
P
o
45°
A 10m [}

Also, AQ? = 04% + 0Q?

= AQ =100 + 100 = 10v2

ZO0P=0Q+PQ=00Q+A0Q =10+ 10v2
=10(v2 + 1) mts

(c)

Let the new coordinates be P(x', y') after shifting

originto P(x",yie,x =x"+ handy =y '+ k

' +h)?+ (' +k)?—4(x'+h)+6(y' +k)

-7=0

= ()2 + (") +2(h—2)x" +2(k +3)y’
+ (R 4+ k®—4h+6k—T7)=10

_(a+b) 1
=z —
bt

a B2
= a? + b
361 (b)
1 3

. i
Given, — 4+ —=
' b4c  cta a+btc

= 1+ +1+ =3

a+c b+c
=2 bb+c)+ala+c)=(a+c)(b+c)
= a*+b*—c*=ab
a’?+b?—=c? ab
_———— = 20 = 60"

M3 s C —
cos 2ub 2ab

362 (b)
sindA _ sinB sinc

Given, 1/4  1/4 13

) sinAd _ sinB _ sin(
3 7 3 4
Here, a = 3k, b = 3k and ¢ = 4k, where kis a
proportionality constant
9k? + 9k? — 16k? 1
2x3kx3k 9

~oeosl =
363 (b)
(b +c)(bc)cosA+ (a+ c)(ac) cos B
+ (a + b)(ab) cosC

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

b? 4 % — g
According to the question, = (b + ¢)(bc) ( ) + (a + c)(ac)
h—2=0and k+3=0 221"’2 )
= (hk)=(2,-3) e
(d) 2ca
o 38 a? + b% —¢?
In & ABC, tan 30° = 22 g +b)(ab)( o )
L 1 _h-150 . @
V3 60 =§{(b+c)(b2+cz~a2)+(a+c)
60 ;
= h—150=? x (a® +¢® — b?) + (a + b)(a?
L. 5 + b2 — c2)}
30° .
= E{Za"’ +2b3+2c*}=a® + b3+ (3
P " 364 (a)
A h [nADCB,tan® =2 (i)
t ¢
ISDT i’ J 4 Sun
*
Oa— 60— D Z 6 i j g
A4 g ¥
= h= (150 + 20v3)m !
(d) h
The sum of the distance 8 8 J
a,b_y a,b_4 E 3 De—x—»C
= =~ dinA ECA, tan @ = =2
Z 2 2 2 ana in ’ S
RO CRID h_ _nte .
B [from Eq.(i)]
= 23 h+ hx = hx + 6x
L--------------_------------------_------------------------J
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| I
1 I
| I
| I
I = 2V3h=6x In A ADF, tan 60° = -
I 2v3 | I
: From Eq. (i), we get ‘ :
6x 5 -
! tan@ = =3 : g !
| 243x 60° - l 1
: = B = 60° A v ;E B :
I 365 (b) ' ) :
: Since, angles A, B, C are in AP = AF = cot60° = S w1 :
: “2B=A+C In AABC,tan30° = — '
! “'B+ 36;‘7 = 180 = AB = cot30° :
= =
! . g Paton? = AF+FB =13 !
ow, cosB = ——— 12 . :
I o 2;3 = d=+3- - [using Eq.(i)] 1
: = l = grepermo- distance from D to C :
2 2ac . Speed of aeroplane = -
: o gt b = ac , time taken :
| e SO B N ]
I = b"=a"+c"—ac :%xé{)xeozzwu'?km/h ;
I 366 (a) I
| 372 (a) 1
Leta=7cm,b=4v3cmandc =13 cm

: Here: we see that the smallest side is ¢ Let CD is a tower of height h. AB is building of :
: Therefore, the smallest angle will be € he%ht % :
| 2 ., 2 |
!  moatm IR (V) _y3 .
1 2% 7 x4/3 2 3 1
: & = hL = B :
I 6 }f I
| 367 (c) ¥ s+ I
: On solving the given straight lines, we get vertices N — :
: of AABC [n ABLD, tan 30 s :
, Which are 4(2,-2), B(1,1), C(—2,2) o Bl (h-ag — Bh—a) i
: AB=J1 -2+ +22=+10 tan 30 ) :
! BC = (-2 - 12+ (2 - 1)? = V10 nAACD, tan 45% = .5 !
I And CA=J2+2)2+(—2-2)2=+32 or h(¥3-1)=+3a I
: Here, AB = Bc s i V3a . V3(V3+1)a :
| = Triangle is isosceles triangle Vi-1 2 1
: 369 (d) o G 3+J§a :
| xp ¥y 1 T 2 1
: If{x; ¥; 1|=0,then the points are collinear 373 (d) }
! ¥3 ¥s 1 sin3B _ 3sinB — 4sin®B !
I 370 ) . o sinB sinB 1
l Let £4 = 45° and B = 60 =3 - 4(1 _ CUSE B} ]
| v wtCo= 752 2 a?ee?y? !
: Let smallest and greatest sides area and ¢ TR, a? +c? — b? ey . ( Z ) :
: . a:c = sin45°:sin 75° - 2ac B (ac)? :
I =i,\f§+1=2,@+1 (¥ P —aate*  fct—a’ g 1
: V2T 22 N 4(ac)? -\ 2ac :
! =2(V3-1):(V3+1)(¥3-1) 375 (b) !
| =(v3-1):1 Since.%=% I
! 371 (h) :
| I
| 1
| 1
| I
| I

L]
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376

377

378

B

-— X

C

Ix —>

In AABD, by sine rule
sin’r

AD = .BD ..(ii)

sin&£ BAD

In AADC, by sine rule

sinZ
AD =——=—_DC . (i)
sin £ DAC
From Egs. (ii) and (iii),
o
sinZ BAD _sing BD V3
sinz DAC sin DC iR
(b)
Since, reflection of the orthocenter of A ABC in
base BC will always lie on the circumcircle of the
triangle ABC, therefore coordinate of a point lying

1 1

; ; ; 1%
on the circumcircle is (1 e 1-
1x4

) ie,(—1,—1) and coordinates of the

circumcentre is (2, 0)
~ Radius of the circumcentre of A ABC

=y@2+1)2+ 1?2 =10

(a)

Given, b + ¢ = 2a, 24 = 60°
Since, £A = 60° 2B + £C = 120°
Also, b+ c = 2a [given]

sinB + sinC = 2sin60°

sind sinB sinC
= ['_' - = = k:l
a b c
2ein(BHE (3 = c) 2V3
= =
sm( > )COS 5 2

NE
= 2sin 6U°CDS( l

B-C
3 )=v"3' [ sin60°=—2—

B-ty_,  B-C__
= = S
m”( 2 ) 2

= 2B =+«C

Hence, triangle is an equilateral triangle

(c)

Let the vertices of the triangle are

A(—2,—6), B(—2,4) and C(1,3)

Now, AB =./(—2+2)2+ (-6—4)2 =

BC=(-2-1)2+(4-3)2=+10

and CA=./(1+2)2+(3+6)2=+90

Here, AB> = BC? + CA?

+ Triangle is right angled triangle at C
£C =90°

379

380

381

382

So, orthocenter is (1, 3)

(a)
. 0 0 1
Area of ﬂ=5 @gcos® bsin® 1
acos® —bsin® 1

1
=5 A= E|[1(—ab sin B cos 8 — ab sin B cos 0)]|

_absin26
2
Since, maximum value of sin 20 is 1, when 0 = E
A= ab
max— ?
(d)
Let O(x, ¥) be the circumcentre. Then, G divides
O'Ointheratio2: 1

2x+0 2y +1
= 2 and =3=x=3andy=4
2+1 an 2+1 x ancy
Hence, the coordinates of O are (3, 4)
(d)

Perpendicular bisector of A(1,3) and B(—3,5) is
2x—y+6=0 ..()

And perpendicular bisector of A(1, 3) and
C(5,—1)is

x—y—=2=0 ..(ii)

On solving Egs. (i) and (ii), we get
x=-8y=-10

. Coordinates of P are (—8,—10)

Thus, PA = /(1+8)% + (3 + 10)2
=81 + 169 = 510

(@)

Given sidesare3x —4y =0,5x+ 12y =0
andy — 15 = 0. The vertices of a triangle are
A(0,0),B(20,15),C(—36,15)

Now, AB =c =,/(20 — 0) + (15 — 0)?
— Va00 7225

=25

BC = a = /(20 + 36)% + (15 — 15)2
=56

CA=b=+/(-36-0)2+(15-0)2

= V1296 + 225 = 39

. Incentre
axl+bx2+cx3 ayy +by2+cy2)
a+b+c a+b+c
56x0+39x20 36 X 25

56+ 39 + 25
56 x0+39% 15+ 25x%x 15

56+ 39 + 25
_( 120 960

N 128 120
=(-18)

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)
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383 (d)
The mid point of the line joining the points

(—10,8) and (—6,—12)

is(qghs-gf) ie,(—8,10). Let (—8, 10) divides

the line joining the points (4,.—2) and (=2, 4) in

the ratiom:n
m(—2)+n(4) _ i
Then, B 8
= —Zm+4n=—-8m-—8n
m —2
= om=-12n = —=—
n 1
- Required ratio 2: 1 externally.

384 (a)

Given the circle is inscribed in square formed by

the lines
x2—8x+12=0andy?—14y+45=10
= x=6andx=2, y=5andy=9

: |
DE[E, 9) Ci(ﬁ, 9) y=9
' :_ —y=5
A:(2, 5) Bi(6,5)
: .
of vy Y

ABCD clearly forms a square
= Centre of inscribed circle
=point of intersection of diagonals
=mid point of AC or BD
_{2+6 5+9
- (TT)

= Centre of inscribed circle = (4,7)
385 (a)

Area of a circle = 1 x (radius)?

A SHr A, ST Ay =TS Ay S 1

. 1 i 1 i 1

VA1 Az A3
_ 1 & 1 i 1
_rlwfﬁ rzv'}? 1'3\4’1_[

1(1+1+1)
VEAU T S
1
T

Sma+S'-'b+S"—C)
A A A

EBs(a+b+c))

1
== T
5 1 35—25_ 1 s
TV A VTA
B 1 N 1
T WA

386 (b)

387

388

389

We have,

x? +4xy+y? =aX?+hy?

= (X cos A + Y sin §)?
+ 14(X cosB + Y sind)(Xsin@
—Ycos@)+ (Xsinf — Y cos 8)?
= aX? + bY?

=a=1+4sinflcosf,b=1—4sinfcosf and

sin? 8 — cos?8 =0

=a=1+4sinfcosf,b=1—4sinf cosf and

s

¥=1

=2a=3b=-1

(d)

Let S(x,y), then

(x+ 1% +y2+ (x—2)2 +y? =2[(x — 1)* + y?]

= 2x+1+4—-4x=—-4x+2

-3
= xr=—
T

Hence, it is a straight line parallel to y-axis
(b)

Given lines are

x?2—=3y2=0 ..0i)
And x =4 ..(ii)
Put x = 4 from Eq. (ii) in Eq. (i), we get
16—3y2=0
= phe E R -f-i
3 3
The vertices of the triangle are

0(0,0),.0(4,%),9(4,—%)

oP = 4%(%) =%
00 = 42+(%)2=%

4 4N 8
re= (5+%) =%
= op:gp:m:%

~ AOPQ is an equilateral triangle

(<)

Let BC be the incomplete and BD be the complete
pillar. In AABC and ABD, we have

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)
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BC BD 5
tan45°=ﬁandtan60°=— =5[25-(b+c)]=s

AB
= BC = 100 mand BD = 100V3 Hence, statement I is true
= BC + CD = 100V3 ; et coph _be
=100+ x = 100v3 = x =100(v3— 1) m ' ety =

D A
Cos7  sinB +sinC
= —= —
Tm Sln; =
o A . [B+C B-C
- coss _ 2 sin (T) cos (T
ol sk A
sin= 2sin=cos=
i 2 2 2
6’ 0
45° = cosA = (B B C)
> = cos >
A B
100 m A B—C
390 (b) =-"E=—2 = A+C =B

The coordinates of the vertices of A 0AB are -
0(0,0), A(4,0) and B(0,3) But A+ B + C = m, therefore B = =
g = 4 ;)B =3andAB =5 But given statement is

A b+ec

20,3) CDI:E = > = £ B =90°
% Hence, statement I1 is not true
i : @ 393 (b)
“00.0) 2 4(3.0) v LCDA=B,DCB =y,
and LACB=nm—(a+p+7Y)
e 93 D

v,
Hence, the coordinates of the excentre opposite to ]
the vertex O are

(—5x0+3x4+4x0 ~5x0+3x0+4x3
—5+4+3+4 J —5+3+4 )
= (6,6) g2 A

Awe——ag—=B
391 (b)

In AAOT,tana =

h In A ABC, on applying sine rule, we get

0a AB _cA
= (0A = hcota sinfr — (a+B+7y)] siny
In A AOP,tan f = —— o i = 20V
T sinfa+f +v)
Now, in A CAD, on applying sine rule
CA €D
‘ sinp  sina
P h _CA-sina
+ 18 = (D= —sinB
/ i _ asiny sina
i‘ = i 0 ~ sinBsin(a+ B +y)
i 394 (b)
= tanf = +—— [from Eq.(i}] Let PD be a pole
= h=ltanacotp [nADAP, tan30° =22
392 (b) a
6. bc052§+cc052%=b.ﬂ%@+ c.% = Dp_ﬁ

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

395

396

397

Get More Learning Materials Here : &

ne
InAPDB,tanB = =
a/V3 1

V2a V6

= tanb =

(b)
Since, 5 = % and A = 3B
y sin4 a
By sine rule, s
sin3B 2

® §inB 43-1
:b3sinB——4sin3B_ 2
sin B V3i—1
2(W3+1)
z

= 3 —4sin‘B =

V3—-1
22
= /B =15%2A=45° and 2C = 120°
(d)
!

In AABC, tan o = —
x+d

=x+d=hcota

= sinB =

and in AABD,
h
tanB:;:Hc = hcotf

On putting this value in Eq. (i), we get
heotp+d=hcota
d

2 h=—
cota — cotf3
(b)
tan o + tan 3
t +B)=———
A ) 1—tanatanf

T
= a+B=20QPR= 7

398 (a)
Let (x,¥) be the original coordinates of P. Then,
x=14+cosfandy=1+cos¢

7]
= x =2 c05%=,y = 2cos®—
x =2cos’ 5,y = 2cos?

399 (b)

Given, iy = 2r, = 3,
A 2A 3A

= = =

(s—a) (s—b) (s—c)

= (s=b)=2(s—a) and (s—c) =3(s—a)
at+b+c P a+b+c )

¥ 2 '( 2 4

at+b+c at+b+c
and £ - ¢ = 3(%55~a)

= a+c—b=2(—a+b+c)
and a+b—c=3(—a+b+0)
= 3a=3b+c¢ and 2a=b+ 2¢

s iy o B2
= _ —_—
¢ b4

400 (b)
Since @, b and x are in AP
= 2b=a+c

3b
= 3b=12s5 = 5=7

. Y
singsing:  Jac(s—b)(s—c)(s—b)(s—a)
Now, sin—g - (s—a)(s—c)xbexab

3b
s—b —.;—b 1

b b 2
401 (b)
Let AD be the building of height h and BP be the
hill. Then,

tang = % (1)

and tanp =

< In

= y=xcot

..(ii)

=
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Ad—‘_}i4l-8

Fram Eq. (i) and (ii), we get
h+x
x cotp
= xcotp = (h+x)cotg
hcotg

tang =

= xX=—
cotp — cotq

hcotqg
cotp —cotg
~ Height of hill = i

402 (b)
3 16

2o cwin 4 = e [2) =
cos*A=1-sin“A=1 (5) >3

= h+x=

cotp-cotqg

= A=-—
cos 5

(20)2 + (21)2 — a?
2.20.21

= qa?2=169 =g=13
403 ()

Given, 2C =60%a=2,b=4
a’+b*—c?

2ab
= 2abcos60°=a?+ b? —c?
= ab=a*+b*-¢?
= B=4+16-c%® = ¢*=12
=

4
5

+ cosC =

b bZ4ci-g?
b—ccosA T

c—hbcosAd B b2+c2-a?
2c

B b? +a? —c*? 8
“\+az-07) b

b2+ a?—c? 2ac cosC

c=v12=2V3
e
" _asin(.‘__?_l
We have, sind = =3
= A =30°
M 4£
and snB=""""=—Z=1=8=90°
A
405 (b)

2ab ‘2+a’—b®> cosB
406 (b)
W ki s(s=a) _ (s=b)(s=c)

be be

Get More Learning Materials Here : &

407

408

409

410

x+4+(-2)

A A
= cos? 3" sinzz
24

= cos— = cos A

2
(b)
Let the third vertex of the triangle be (x, v), then
=2 = x=4
3

+8+6
and Z

=7 = y=7

~ The coordinates of the third vertex are (4, 7)
(b)

Let ABCD be a square of each side of length a. It is
given that £BPC = 60°, Let M be the midpoint of
BC.Then £BPM = £CPM = 30°

In A BPM,we have

. L
AR =PM

V3
= PM =3 BM =il
In A OPM, we have

P
b,
b
Wy, 300
Ty
30”4/4-.},
D P Bg
-------- e
%) 3
A B
3a* a?
PMZ = OMZ +OP2 =>—4 :T‘f'hz = 1‘12

= 2 h?
(c)

G C

(a — b)? CGSZE + (a + b)? sin? 5
C
= (a®? + b? = 2ab) coszi-

C
+ (a? + b? + 2ab) sin* =

2

C 8
= a? + b2 + 2ab (sinzi— 50525)
=a? + b%? = 2abcosC
=gt b (g B —e?)
_ i C_a2+332~52
=c > cosC = —
(c)
Given, A=a? — (b —¢)?

@) www.studentbro.in
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=(@a+b—-c)la—b+c)
=2(s—-c¢)-2(s—b)

Vs(s—a)(s—b)(s—c) =4(s —b)(s —¢)

1_ (s—b)(s—c)_ A
SiT s "2

1

=9

Sotane =

411 (a)
If 0' is the orthocentre of a A ABC, then the points
0', A, B, € are such that each point is the
orthocentre of the triangle formed by the
remaining three points. So, the coordinates of the
orthocentre of A 0'AB are (0, 0)

412 (c)
cot B + cotC — cotA

cosB  cosC

[

= + —cotd
sinB  sinC
sinCcosB + cosCsink

—cotA
sinBsinC

sin(B+C) cosA
sinBsinC sind
sin? A —sinBsinC cos A

= vA+B+C=
sinAsinBsinC ( )

a? —bccos A
k(abc)

2 (b%+c?—a?)
a bc—zbc
(abc)k
_ 20t~ (at—a”)

B 2(abc)k

"
N o S
abck

(+ b% + c?+=3a? given)

413 (c)
Let i be the height of the tower.
i

J3+1

V3(W3-1)
3—-1
3-43
2

=h=

m
414 (d)
b% + %2 —q?

g A=
cos She

415

416

417

2x8x10 ~5
. 3
= smA—g

_(®)?+ (10 - (67 _4

t sin2A4 = 2sinAcos A
—~2><3x4—24
75757 25

(d)

1+ cos(A + B) cosC

1+ cos(A—C)cosB

1+ cos[r — (A + B)]cos(A — B)

1+ cos[r— (A+ C)]cos(A—C)

_ 1—cos(4 + B) cos(A — B)

" 1—cos(A—C)cos(A +C)

_1—cos*?A+sin*B  sin® A +sin®B

1—cos2A+sin2C  sin?A+ sin?C

. l+cos(A-B)cosC _ a®+b?
1+cos{A—-C)cos B as+c?

(@)
0 500 4 _ 500
[NAAEC,tan60° = L =d, = = m (1)

[by sine rule]

and in ABEC, tan30° = 2
2z

=d, =500¥3m .. (ii)

~ Required diameter,

A =y iy = e B = T
= g e — = —T1
1 2 ‘\E ﬁ

(d)

Using sine rule in A ACD,

/ﬂ“ +C N\ 90° —R
T

B "D C

- a .

sin(90° - C) _ sin90° 2b

=cosC =—
b 2 a

{4
And in AABD,
sin(A —90°)  sin(90° + C)

L c

2

cosd cosC
= ——F—= = cosAd=—-—
c £

2
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b? 4+ c? —a? b
= =——¢c?—qa2=3b?
2bc
262 2
scosAcosC=——=—(c"—a
ac 3ac

418 (a)

Let the vertices of triangle of 4, B, C are
(21, 1), (x2,¥2), (x5, v3) respectively
Given mid points of the sides AB, BC and CA of
AABC are D(6,1),E(3,5)and F(—1,-2)
respectively

A (xq.4)

D6 1) F(-1-2)

B8 (x.¥2) .r_i-.[3l5; C (xa.¥3)

x; +x; —e1 35
2 L2

)C1 o xZ = 12,} =
n+y =25 =0
X+ X3 = }

vy +y3 =10 =it}

x1 + Ij —_ _2;} R

Bt I .<(iii)

On solving Egs. (i), (ii) and (iii), we get

Xy = 2, Xo = 10, X3 = —4

And y; =—6, y; =8, y3 =2

Now, the vertex opposite to D is € ie, (—4, 2)

=i

Similarly,

And

419 (a)

Let A(xy,v4), B(x3,¥2) and C(x3,y5) be the
vertices of the triangle ABC and let P(h, k) be any
point on the locus,
Then, PA? + PB* + PC? = ¢ (constant)

3

> D lh—x)+ (k-y)* =
i=1
2h
= h?+k? —?(xl + x5 + Xx3)

2k
—?(}’1 +¥2 +¥3)

3
+Z(x,?+y§)—c:o

i=1
So, locus of (h, k) is
” , 2X 2y
R 3 “?{1’1 +x;+ xa}“?{h +y2 +¥3)
+4=0
Where A = ¥i_,(x? + ¥?) — ¢ = 0 (constant)
Clearly, the locus of a point is a circle with, centre
at
(x1 tx2+x3 Y1+ +}’3)
3 ! 3

420

421

422

423

424

(0)
Since,ﬁ'zﬂ—+£
2
B
= S=900_E = B=60°[-A+B+C
= 180°]

. siné0° 51nC

= [by sine rule]

V3
1
= sinf =— = ( = 45°
V2
+ £A = 180° — (60° + 45°) = 75°

(b)
Since, A(0,1), B(0,—1) and C(x, 0) are the
vertices of an equilateralAABC.
AB = BC
5 W 21
= =3
= x= i\@
(<)
Leta =sina,b=cosa,c=+v1+sinecosa
Here, we see that the greatest side is c
a’ +b*—-c?

~cosC =
2ab
sinfacos?a—1—sinwcosa
= cosC = -
2sinacosa
sina cos a
= cosC = —

2sinacosa
1
= cos( =—§ = £0=120°

(b)

Let the distance of two consecutive stones are
x,x+1

In ABCD,
o _h h R

tan 60° = B (1)

In AABC,tan 30° =

X
1 h h

3
:h:gkm

(a)

Given, tand¢ = 0.5 =%

In AABC, tan § = ~>
AB

10
tan 8

[from Eq. (i)]

= AB =
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426

427

D
*
20m
v
C
!
m
e ¥
A B
In AABD,
30
t B | J—
an(0 + ¢) =

tan® +tan¢  30tan®
= —
1—tanBtan¢ 10

1 3
= tanB+—-=3tan® — =tan?H

= 3tan’0—4tanB+1=0
= (3tan®—1D)(tan®—1) =10

1
= tanf=-,1
an 3

~ tanf=1
(b)
Since, the sides of a triangle are in AP
s~ 2b=a+c and c=7 cm
a?+b%—c?

s =
cos >ab

e
a“+ce+2ac
az-l--—-—:’,'2

o 1 4

= cos120 :_E: ZQM
2
= —2a(a+c) = 4a* + a® + ¢? + 2ac — 4¢?
= —2a* - 2ac = 5a% — 3c¢? + 2ac
= 7a®*+4ac—3c* =0
= 7a*+28a—147=0 (v ¢c=7)
= a’+4a-21=0
= (a+7)a—-3)=0
= a=3 anda # -7
b=5

Naw, & = 2tote 2ot a8

2 2 2
~ Area of triangle= Js(s —a)(s—b)(s—c)

- G- E-9(3-)

(a)
btc _at+c _ at+b
11 12 13
= b+c=11lk,c+a=12k,a+ b= 13k
= 2(a+b+c) =36k
> a+b+c=18k
= a=7kb=06kc=5k
b?% + ¢%2 —a?

~ cosd = he

36+425-49 1

2Xx6%X5 5
428 (c)
JLI
B M A(3,343)
. 30'.’
~ [peo"
0 (0, 0)

Angle AOM is 30°, Hence, required point of B is
(—3,3v3)

429 (b)
Let AB = BC = 2x,

Then BD = DC = x and AD = (v5)x
A

B D &
x _ AD
sin 45°

Applying sine rule, =

51
X

n
B _ 1

-
(V&) Vio

=

= sinf3 =

sina
sin

-
~lz

and sina = =— =
VBx

430 (c)
We know that, in a parallelogram diagonals cut
each other at middle point

S (a.b) R (5,7)
/
F(1.2) Q(4.,5)
at+t4 1+5
me— S =
2 2
and H:E = b —
2 2

431 ()
Assume that angles are 4x, x and x
Asdx +x+x=180°[~ £A 4+ £B + 20 = 180°]
= x = 30°
~ Angles are 120°,30° and 30°
Ratio of sides = sinA :sin B :sinC
= sin120°:5in30°:sin 30°

=v3:1:1

. . L W3 a3

~ Required ratio = oy, Tagdvw, |
433 (c)

Here, s = M = 36

Now, A= ,/36(36 — 18)(36 — 24)(36 — 30)
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434

435

436

437

438

440

A=+/36x18x 12 x 6 = 216
So, radius of the incircle

A 216
r=—= 6 cm

s 36
(b)

We know that the mid point of diagonals lies on
line y = 2x + ¢, here mid pointis (3, 2), hence c =
—4

(b)

Clearly, A OAB is an isosceles right angled
triangle. So, its orthocentre is at 0(0,0) and the
circumcentre is the mid-point of AB having
coordinates (a/2,a/2)

. . a?z = a?
Hence, required distance = T

(d)
The lines of a triangle are x = y,x — 2y = 3 and
x + Zy = —3. Intersection points at sides are

A(=3,~3), B(-1.-1) andC({),—g)
w AB=\VA+4=2/2

2
vz

9 35
AC= O+ —= —
+4 2
_ 1_\,@
and BC = 1+Z—T
(b)

Let the vertices of a triangle be A(6, 0), B(0, 6)
and C(6,6)

Now, AB =62 + 62 = 62

BC+/62+0=6
And CA=V0+62=6
Also, AB? = BC? + CA?
Therefore, AABC is right angled atC. So, mid point
of AB is the circumcentre of AABC
= Coordinate of circumcentre are (3, 3)
Coordinates of centroid are,
6+0+6 0+6+6y |
6 (— ) e (48
. Required distance = /(4 — 3)? + (4 — 3)2 =
V2

(b)
Giventhat, a =5,b = 7and sind = %
sinA _ sinB
As we know, R
3 sinB il 21
= = = = —
4x5 7 T

Which is not possible because its value is greater
than one

(@)

441

4432

443

444

Since, coordinates of the centroid are
(Xx"'xz'*"xs Yi+ya+ys

). the centroid is always a

3 ¢ 3
rational point
(d)
vInaAABC,

a b C
R - =2R
sinA sinB sin{m — (4 + B)}

a b c _
A ERE SARE
8. If we know a, sin 4, sin B, then we can find

b,c,A, Band C

9. We can find 4, B, C by using cosine rule

10. « a,sin B, R are given, then we can find
sind, b
11 a,sin A, R are given, then we know only

. b
the ratio—
sin B

r ———: we cannot determine the values of
sin{A+B)

b,c,sin B ,sin C separately

=~ A ABC cannot be determined in this case

(b)
Since, A+C=nw—B = A_E“LC:.’ZE_B

A—B+C
» 2acsin (T) = 2accos B

¢ +a®-b*
= 2ca
2ca
= g% + 02 — p?

()

a(bcosC —ccosB)

. a® + h% — 2 a4+ c?—h?
=4 2ab ac 2ac

ol W e e

B 2 2

— bz . i:.2

(b)

Since, D is the midpoint of BC. So, coordinate of D

Xa+Xz Vat+¥s

are (252, 232)

Given, G(7,5) is the centroid of AABC
7 — 2+x;+:f.'3 and 5 — 3"‘}?"}‘}"3
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445

446

447

Get More Learning Materials Here : &

(x2.¥2) (xaa)
= x+x3=21-2and y,+y;=15-3
Xz+x; 19

Yzt¥3
> “—=—and ===6
2 2 2

» Coordinates of D (%} 6)

(b)

Since, the axes are rotated through an angle 45°,
then we replace (x,¥) by (x cos 45° —

ysin45°, x sin 45° + v cos 45°) ie,(x L X

T wwt

%) in the given equation

3x2 4+ 3y2+2xy=2
2 2
= 3(5-5) +3(5)
—~ +
* Z(xﬁy) (x\/ﬁy) =

3 3
= E(Jc2 —y% —2xy) +§(x2 + 2 + 2xy)

—I—;w(:lc2 -y =2

= 4x?+2y* =2

= 2x?+y?=1

(<)

Let P(x, y) be any point on the line

Also, (@ —az)x+ (b —by)y+c=0 ..(0)

Since, (x —a;)*+(y—b)* = (x —a,)* +

(y — by)?

= x?+af-2a,x+y*+bf—2byy
=x?+a2—2a,x+y*+ b2
= 2b2y

= 2(a; —ay)x+2(b; = by)y
=a2+hbZ+b2—ai-b?

(a3 +b3-ai-bf) _

P

= (a;—a)x +(by —by)y + 0

(i)
Since, Egs. (i) and (ii) represents the same
equation of line
az + b: —ai — b}
c= >

(d)

Let D be the centre of circumcircle
BD =5cm

In AABC,

AC? + AB? + BC?

= 100 = AB?+36

= AB’=64 = AB =38
:. Area of AABC :%XABXBC

1
:Ex8x6:24cm2

448 (c)
The given equation is
x% + 6xy +8y? =10 (i)
Since, axes are rotated through an ang]e%
w . TT X1 — W
X =X oS-y sing = B
XitYy
vz
on putting the value of x and y in Eq. (i)

(xl = }a)z . (xl + yl) (xl +y1) B (x1 + yl)
V2 V2 V2 V2

=10

=  x2 +y2 2%, +6x2 —6y% +8x7 +8y?
+ 16x,y = 20

= 15x2 + 3yZ + 14x,y, = 20

. Required equation is

15x% + 14xy + 3y? = 20

2L b/
and y=1x; sm;+y1 cos— =

449 (c)
In AABE, £BAE = £AEB
. AB =BE

—a—8 C D
[n ABCE ,using sine rule,
BE _  CE
sin(180° — 3a)  sin 2«
asin 2o
= CE = — o
sin 3a
Now, In ADCE, sin3a = —
CE
h
= sin3a = [from Eq. (i)]

a sin 2a/ sin 3a
= h = asin2«a

450 (a)
We know that the x-axis divides the segment
joining P(xy,y;) and (x5 ,y;) in the ratio —y;: y,.
So, the required ratio is —6: —3ie. 2:1

451 (d)
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452

453

InA PAB,tan =2
B

[
P A

InA PAC,tan8 = 2
AP

~ tana = tan(p — 6)
_ tanB—tan®
~ 1+tanftan®
AL AL
— AP AP i
= (1)
LE A
© AP =n (AB) = n(2AC) (~ C is the mid point
of BA)

From Eq. (i), we get

1 1
i n
tang = 221 —
14+ 2n?+1
Zn
=2 n=2n’+1)tana
(b)

Let the three points be A(—2,-5), B(2, —2) and
C(8,a)
If three points are collinear, then
sope of AB = slope of BC
—2+5 a+2

242 8-2
3 a+2

=>Z= 3 :-9:2&+4=>a=;
(a)

From given relation, we can write

cosA +cosC = 2(1 — cos B)

A+C A-C B
= 2cos Cos =2-23in25
b o ARE o

Ccas 2 = Slnz
L g Ate A-C_, B B
s51n 2 cos 2 = 4 51n 2 COs 2

= sinA +sinC = 2sinB
= a,b,carein AP

454 (d)

Given, cos(A + B) = % =cos(m—C) = %

a2+b2—cz_31

= —cosC = — b =33
(52 +@®)?—c* 31
7 T 2x5x4 32
:&41-—(‘2:—-E

319 3
:‘>CZZT

455

456

457

459

461

= g =

(a)
A

A A
Weknow, 1y = — 1 =—, 1y = —
11 s—a’ 2 s—h' 3 St

319
2

Giventhat, 1, > 1, > 1y
A A A
= >
s—a §=b Ss—¢
1 1 1
= el
s—a s—b s-c
= s—a<s—b<s—c
(s —a,s — b,s — c are positive)
= —a<-b<—c
= g:=h>c
(b)
We have, a = 2x, b =2y and 2£C = 120°

Area of triangle, A= %ab sinC

=

=

1
= 3 X 2x X 2ysin120°
= xyV/3 sq unit

(a)
=g =g p=h=k ( X3 — Xy
a —a b'—b =
=J’3_}'2)
Y= 0
a—2a" bh-2b
= .
a —a b'—b
a_b
a b’
= ab'=a'b
(0)

If two vertices of an equilateral triangle have the
coordinates (xy,y,) and (x,, ¥,), then the
coordinates of its third vertex are

(xl +2,2V3 (i —¥2) Y+ 2 £V3(x, - xz))

2 ’ 2
Here, we have
x1=2,y=4%4xy=2andy, =6
Hence, the coordinates of the third vertex are

(4iv’§(—2),10i\f§x o) _ (2%3.5)

2 2
(a)
vA+B+C+D =21
= tan(A+B+C+D)=0
YtanA —YtanAtanBtanC

=0
1—-YtanAtanB +tanAtanBtanCtan D

= ZtanA—ZtanAtanBtanC =10

:-Ztanﬂ =tanAtanBtanCtanDZcotA
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tan A _1f{ 1,5 _
$§32A=| |tanf-1 andy—§(~5+£+4)—2
£ ». Coordinates of Centroid are (1, 2)
452 () 465 (a)

Let the angles of a triangle are 36,46, 58
. 30+40+50=180° = 06 =15°
~ Angles of a triangle are 45°, 60°,75°

Let D be the position of window of second house
and BC be the position of the first house.

AD
In AADB,tan 60° = —
Now, 511114—511145“—%2 n n AB
V3 = AD = 63
. = Il ['a] i-- 2
sinB = sin 60° = T and DBZ _ (EW,?) + (6)2
and sinC = sin75° = "ig = DB =12m ”
CB, si ==
~arb:c=sinAd:sinB:sinC InADCB, sin 60 r{t
1 V3 43+1 =k
"2 e g |
=2:V6:V3 +1 [Pt h
463 (a) m._;
Since, AB = AC =2 ’a o
C e — Gm—-er
12
B(3.1) h=——=8V/3m
5 V3/2
466 (b)

452

3 Let the vertices be C, 4, B respectively. The

(2.0 , .
The slope AB is 1. Hence, AB is inclined at 45° a]t_]titgte fr+01.;n)A -
with the x-axis and AC is inclined at 60° with the Yo Rer el oy

. . . X atz t3
x-axis. Equation of AC is ,
_iEes o = Xty +y = atytsts +a(t; + tz) ..(0)
y=v3x-2) The altitude from B is
The coordinates of C is (2 + V2 cos60°,0 + Xty +y = atytyts + alts + t;) ...(ii)
V2 sin 60° ) Subtracting Eqg. (ii) from Eq. (i), x = —a
Hence,y = a(ty + t; + tz + tylats)
or |2 + — =~ The orthocenter is {—a, a(t; + t, + t3 + tyt213)}
467 (a)

454 (1) [n A ABC, tan 30° = 25
Let (x;, 1), (x2,¥2) and (x5, y3) are coordinates of b 2
the points D, E and F, which divide each AB, BC = Bl=% ..(0)
and CA respectively in the ratio 3:1 (internally) D

_3x6-1x1 17 z
= 4 "4
_—2x3+4x1 2 1
s 4 TTE 2
A-1,4)
(xp. 0D Fix3. 13) ;
A= 40 m = B
(6, =28 E(xy v2) C(-2,
s In A DAB, tan 60° = 22

Similarly, x25= Y=z = BD =403
and x3=—;.y3=4 = DC+BC 40v3
Let (x, y) be the coordinates of centroid of A DEF = DC+- == 40v3 [from Eq.(i)]
. _ 1,17 5 _ 1 80
: x‘i(T*”‘Z)‘l :DC=40(J§—E)=E

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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| I
1 I
| I
| I
! = DC =4619m 2¢ * LE e :
" 468 (<) 2 (— cos A) =c“—a I
: Let DC be the height of building = 8c%(1 —sin? A) = 9¢? — 9a? ;
| 9¢? — 9q? 1
i = sin?A=|1-———5— i
| 8¢ ]
: ) 9a? —¢? :
: = sind = _f}T :
| 1
_ 472 (a)
| = AB = Speed x T !
1 _BE ﬁpeala ¥ fme Let the vertices of the AABC are A(7,1),B(-1,5) 1
: = (\/‘ =1 and C(3 + 2v3,3 + 4V3) -
i =50(v3-1) oo Now, AB = /(7 + 1)Z + (1 - 5)2 :
| - InADBC, tan45° = =% = BC = h — V63716 = VB0 !
& e h 2 2
: In ADAC,tan 30° = So(Va-1)+h BC=J(—1 _3_2@) _}.(5_3_4@ :
| = 50(v3—1)+h =3h I
| - - I
: i B e En _J16+12+16\/§+4+48 16v3 -
469 (q) =80 |
i ; A (B-C z : I
| (b +c)tan tan{— and CA=J(3+2v§—7] +(3+4V3-1) I
l Y S o . l
i L e =J16+12—16»@+4+4B+16\/§ !
I =b-c = /80 I
| B-C A 1
i Z(b +¢) tan( 5 )tani Here, AB = BC = CA =80 1
: b pipegbmal e .. Hence, itis an equilateral triangle, so incentre :
I 470 (¢) and centriod coincides |
I ) _ : _ (7-143+243 145+344/3 1
: As,A> B and 3sinx —4sinx—k=00<k< So, mcentre—( 3 3 ) :
| 1 {9+ 2V3 9+ 43 I
! = sin3x =k = 3 ' 3 1
: As A and B satisfy given equation 2 4 :
| » sin3A=k,  sin3B=k =(3+\,—§:3+ﬁ) l
) = sin34 —sin3B = k 473 (b) :
| 3A+ 3By . /3A-3B |
I = 2cos ( ) sin ( ) =0 A B (s=b)(s—c) _ ](s—a}{s—c) I
1 2 2 tan; —tan P s(s=a) \[ s(s—=b) I
| 34+ 3B _(3A-13B e a— |
I = CO0S§ (T) =0 or sin (T) =0 tanz + tan; J(s—b)(s—c) % \/(s—a){s—c} 1
: 34+3B _ 34-3B s(s—a) S(s—b) !
" =iSS Tl haraa i :(s—b),!s(s—c)—(s—a)ﬁfs(s—c) I
: = A+B=60° or A=B (s — B)s(s — ¢) + (s — @)y/s(s — ©) !
: Butgiven, 4 > B (- neglectring A = B) \/5(5—_5}'(5 ~b—s+a) a—b :
Thus, A + B = 60° = =
" f _ —h— c I
I and A+B+C=180° = £C=120° s(s—c)s=b-s+a) 1
! 471 (b) 474 (a) "
: pRgita? As we know that orthocenter, centroid and :
I We have, cos A = 2bc circumcentre are collinear and the centroid 1
: = b%—2bccosA+(c*—a®)=0 divides the line segment joining orthocenter and :
I Itis given that by and b, are roots of this equation circumcentre in the ratio 2:1. If the coordinates of i
: ~ by+b;=2ccosA and byb, = c® — a® orthocentre and circumcentre are (1, 1) and (3, 2) :
I = 3b;, =2ccosA and 2bf =c?—a® [+ by, = respectively, the coordinate of centroid is |
: 2b, (given)] }
| 1
| 1
| I
| I
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475

476

477

478

479
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23+1122+11\ (75
( T4+1 * )_(5'5)
(d)

P == (a] O_b2+cz—a2
- 2 A =60°cos60 T wa—
= b?+c¢?—a?=bhbc

Now, AB? + AC? = 2(AD? + BD?)

= 2+ b2 = 24D? +2(§)2

= 2b% 4+ 2¢? — a? = 4AD?
= b2+ c%+bc=4AD?* (: b*+c* —a? = bc)

(b)
The intersection of lines are (0, 0), (—4, —8) and
(——2,——2)

Let circumcentre is (x1, ;)

i +yi = (0 +49?+(0n +8)°
= 8x;+16y, +80=0 ..(i)
And x¥ 4y =(x;+2)% 4+ (y; + 2)°
= 4x;+4y,+8=0 ..(ii)
On solving Egs. (i) and (ii), we get
x, =6andy, = -8
(<)

b+c

; A
Given, cot==—
2 a

A
€osz  sinB +sinC

ki sind sind
2
., B+C B=C
2sin—cos—
_ p) 2
~ A A
Zsm;cos;
A B-C
= C0S— = COS
casz cos >
_A_B—C
T
T
= A4+ C=8B =>LB=E (+A4+B+C=m)
(c)

Given lines are

3x2 —4xy+y2 =0

= Bx-y)x—-y)=0

= 3x—y=0x—y=0and 2x—y=6
The points of intersection of these lines are
(0,0),(—6,—18) and (6, 6)

i 0 0 1
~ Area oftrianglezg -6 —-18 1
6 6 1
= 1( 36+ 108) = 1(72}
T2 S 2
= 36 sq units
(d)

In AABC,tan 60° = = = hy/3x .(7)

480

481

483

30° 60°

—Bm—=C=— X —

and in AABD,

e

D

tan 30° =

x+60=>x+60:\f§h...(11)
From Eqs. (i) and (ii),
h=+v3x30=5196m
=52m (approx)
(d)
OP is inclined at angle 0 with x-axis and 0Q is

inclined at angle o — 8 with x-axis
y

The bisector of angle POQ is inclined at angle

B+a-8a - T "
> = with x-axis

(b)
The altitude h is 222 = =
va V2
A2.-1)
A
B Ex+y=2c

In AABC, BC = 2hcot60° :‘E

h
% Areaof&zEBC
1 |2 4B
22,3 6

(d)

Let OP be the tower. Since, the tower make equal
angles at the vertices of the triangle, therefore
foot of tower is at the circumcentre

In AODAP,tana = i
0A

b o o e e e e e e e e e R e e e M e R R S M M S M e S S R e S S G M M M e R R S e R e S M M R M e e R
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= 0P =0Atana Which is satisfied by (0, 0). Hence, coordinates of

= 0P =Rtana (= 0A = R, given) third vertex are (0, 0)
484 (a) 488 (a)
Given, xy+2x +2y+4=0 ..(i) Let P and @ be the positions of two planes. It is
and x+y+2=0 -(ii) given that OP = 300 m. From triangle 0AQ, we
From Egs. (i) and (ii), have 0A = 0Q.
xy=0 From A OAP, we have
tan60° =—=2V3=—=200Q = —
y 0A 0Q V3
= 100V3 mts
(-2,0) y
X' - g = X
(-1.-1) (0,-2)
o

y' &00
« vertices of triangle are (=2, 0), (0,0), (0, =2)
Since, this triangle is right angled triangle and in a ¥

right angled triangle circumcentre is mid point of e g
hypotenuse. 489 (b} )
: . . Let the sides be a = 3x,b = 7x,¢ = —8x. Then,
~ (=1,-1) is the circumcentre

485 (b) 2s=a+b+c = 5=9x
Let P be (x,y) and we have » A= fs(s —a)(s - b)(s —¢)
A=(a+ba-b), B=(a—ba+bh) =V0x X 6x X 2x X x = 6v3x?
Here,PA=PB = PA?=PB? Now, R =% and r =2
= [x—(a+b)?]+[y~—(a—b)]? R sabc 9xX3xx7xx8x 7
=[x—(a—B)*+[y - (a—b)I? T T AT T T ax108xx2 2
= [x—(a+b)?-[x—(a-b)]? 490 (a)

=y-(a+b)F-[y-(a-HP
=2 [x—(a+b)+x—(a—b)][x—(a+b)—x

+a—b] (s—b)(s—¢)
=ly-(a+b)+y—(a-Dly—(a+b)—y 50 i ) e e
+a—b L

A A
(b+c—a) tan§= (2s — 2a) tanf

= (2x - 2a)(—2b) = (2y — 2a)(—2b) _,¥sG-a)s—b)s—¢) _24
=x—y=0 3 &
486 (c) 491 (b)
Bl Py W Let AB =a
' 2sinA ON L AB
23 _, and AN = BN

= 2sin60°

=
o
487 (c)
Let two of vertices of a triangle are A(15, 0) and ‘
B(0,10) and third vertex is C(h, k) 4 b

We know that line passing through A and B

should be perpendicular to line through € and In AAON, tan = =2

orthocenter 0 2 n,ON e
=27 /9—k = ON = AN cot— = —cot—

; (—) (—-) =-1 n 2 n
3 6—h d sinZ = AN

= 2k=3h ARG NS

a LS o.cf
= 0A =;cosec (i)

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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| I
1 I
' :
|

: Now, sum of the radii = ON + 0A ~a, b, carein HP :

a mw a T 111, .
: = 5 cot—+ > cosec— Then, =, -, ~are in AP :
s 5 5 .
: [from Egs. M) and (ii)] = —,;,-arein AP ]
| £ 5 i—q i i I
: _a l+|:(:n‘ = ——1,>—1-—1arein AP -
: 2 sin; = (S;a)'(S;b)J{a;c) ave 11 AP :
| 2 cos? = o abe I
: _ % [2 2 “TI Multiplying each by e S {
SIN-—Cos—— bc ca ab : s
: a T e Then (s-b)(s~¢) " (s—c)(s-a)’ (s—a)(s—b) arein AP :
I =Ec0t£ o (5=D)s=0) (s=e)(s-a) (s=a)s=b) . mp I
l 492 (¢) bc ! ca ! ab I
I in? (2), sin? (2),sin? (%) are i 1
| A= 2bc — (b2 + ¢% — a?) = 2bc(1 — cos A) = sin? (5), sin’ (Z).sin? () are in HP |
| B Lk 495 (d) !
: - 2bc.215m X o-(l)t w3 1+ cosC cos(A — B) :
: But.&zzbcsmf! =;bc.25m;ms; 1+ cos(A —C) cos B :
1 = A= bc sin%cgs% ..(ii) _ 1 —cos(A + B) cos(A — B) ( "
: On dividing Eq. (ii) by Eq. (i), we get 1= cos(A =€) cos(A + ) :
| 4 1 “A+B+C=m) 1
| tans = - 1—cos?A+sin®B  sin? 4 +sin’B |
| 2 tana 3 8 1—cos?A+sin?C  sin®4 +sin?C I
| . tand = ZA: 21 = — az+b2 1
! 1-tan?> 1-= 15 S :
: 493 (d) 496 (c) :
I The vertices of a A ABCare A(0,b),B(0,0) and v b2 4€? =a® I
I C(a,0) ¢ I
) A (0, b) :
I 2 I
: % 12 = :
| i
: B0,0) D C(a,0) A - 5 !
: Mid potiit ot Band D ave (gi%) s (%, D) tﬁ ABC is right angled triangle and right angled {
a

| . b I
I The slope of median BE, m, = = Clearly, from figure, I
1 g5 fAD _ 2B 1 1 1
| and slope ot AL, m; = ——= E(AB)(AC) = E{AD)(BC) I
: Since, the medians are perpendicular to each (AB)(AC) :
[ other = A =" BC 1
: nomymy = =1 5-12 60 {
I b (=2b 13 " 13 I
I sy By (_) N 13 13 !
I a a 497 (a) I
| = —2b2=—g? = a=+V2b Since, 1y <15, <713 1
1 494 (9 L 11 !
1 cab—c)+blc—a)+cla—b)=0 Ty T3 |
: « x = 1isaroot of the equation :}3—&>s—b>s—c {
I alb—c)x*+b(c—a)x+cla—b)=0 A A A I
: Then, other root =1 (~ roots are equal) D fd) > E-b) = (8] :
1 ‘ ) _ 4 _cla=h) = —a>-b>—c 1
: ~ Product of roots = 1 o 5 B :
I = ab—ac =ca—bc 498 (a) 1
| _ zac Let [ be the length of the ladder !
I = b I
I atc ie,BP = CQ =1 I
| 1
| 1
| I
| I

o o o)
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499

FA P AR
In APAB,cosa = — and sina = o5
= PA=lcosa and AB =lIsina ..(i)
— A9
InA QAC, cosfB = 5
= AQ =lcosP and AC =lsinp ..(ii)
B

Q—x—+pP A
Now, CB = AB — CA
=lsine —Isinf [from Egs. (i) and (ii)]
=l (sina —sinf)
and QP = AQ — PA
=lcosP—Icosu
= I (cos f — cos a)
_ €B  l(sina—sinB)
h Q_P " I(cosf — cosa)

y 2 sin (%ﬁ cos (%B)
% 2 sin (%ﬁ) cos (%ﬁ)
s 2o (“ : B)

X 2

a+B)

=

= x=Yy tan(
(©)
© A(h.k),B(1,1) and €(2, 1) are the vertices of a
right angled triangle ABC

¥

t
A (f k)
|

B(1.1) C(21)

X o X

Y

Now, AB = /(1 —h)% + (1 — k)2

Or BC=4/(2—-1)*+(1-1)2=1

Or CA=./(h—2)%? + (k- 1)?

Now, Pythagorus theorem

AC? = AB? + B(?

= 44+ h?—4h+k*+1-2k
=h®+1-2h+k*+1-2k+1

= 5—-4h=3-2h

= h=1 ..()

Now, given that area of the triangle is 1

Then, area (A ABC) = 5 x AB x BC

1
= 1=Ex\/(1—h)2+(1—k)2x1

500

501

502

503

= 2=,(A-h2Z+(1-k)? ..(i)
On putting h = 1 from Eq. (i), we get
2=/(k—1)?2

On squaring both the sides, we get
4=k*+1-2k

= k*-2k-3=0 = k=-1,3
Thus, the set of values of k is {—1, 3}
(d)

Let the coordinate of mid point of AB is (xq, )
¥

NE (0.b)

a+0 0+b
xlz 2 'yl:T

= a=2x;,b=2y
Givena+b=4 = x+y, =2
Hence, the locus of the mid pointisx +y =2
(a)
tani, tanE. tan,Eare in HP
2 2 2

A B = .
cot;,mt;.mt; are in AP

tB tA tC tB
= R —_——= A ol
(0] 2 co 2 (1] 2 co 2

s(s—b) s(s—a) s(s—c) s(s—b)
A A A A
s—b—s+a=s—c—=s5+b
2b=a+c

a,b,care in AP

L4 U4

()

In AACD, tan 30° = ”‘Sxﬂ

30° 60" l
A

Bﬂn—y—-—

c

X
B 453 135
TR L 2
2 X =
and in AABD,

45,/3/2 45
tan60° = = y= >

=X

.*.x—y=—-745m

2
(d)
Forpoint (1,3),3x+2y=34+6>10
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For point (5,0),3 x5+0>0

and for point (—1,2),-3+4 >0
Similarly, other inequalities also hold
Hence, option (d) is correct

504 (c)

505

506

507

Get More Learning Materials Here : &

Giventhat,x; =x, x; =1, x3=0
and y; =0, y, =1, y3 =2
- Area of triangle

1
=5[x1(yz —¥3) + x2(¥3 — y1) + 23001 — ¥2)]
:%[x(l —2)+1(2-0)+0(0 — 1)]

1 1
—5[—x+2+01 —E(z—xJ
But area of triangle is 4 sq unit

1
o=(2—-x)=4

> (2—x)

= 2=x=8 = x==6
()
Given vertices of triangle are
0(0,0),A(cos8,sin8) and B(sinf, — cos 8), then
coordinates of Centroid are

cos 0 +sin® sin® —cos 0
=——)
Since, Centroid lies on the line y = 2x

sin@ —cos® 2cosH + 2sind

3 B 3
= sinfB = —3cosb
= B8 =tan"1(-3)
(a)

In order to remove first degree terms from the
equation ax? + 2hxy + by? + 2gx + 2fy+ ¢ =0
the origin is shifted at (—g/a, —f/a)

In the equation 2x? + 7y% + 8x — 14y + 4 = 0,
we have

a=2b=7g=4andf =-7

Hence, the coordinates of the required point are
(=4/2,-7/7) = (=2.1)

(b)

Let Alat, t,, a(t; + t,)], Blat,ts, a(t, + t3)],
Clatsty, a(tz + )]

Slope of AB(imyp) = alsty) 1

aty(t3—t;) &,

Equation of line through C perpendicular to AB is
y —altz +t;) = —t2(x — atzty)

= y—a(t; +t) = —tzx +atytats ..(i)
Similarly, equation of line through B
perpendicular to CA is

y —a(ty + t3) = —t1(x — atytz)

= y—a(ty +t3) = —tyx + atytyts (i)

508

509

510

511

Using t,t,t; = —(t; + t; + t3) in Egs. (i) and (ii),
we get

y=—tx—at;

and y = —t;x — aty

= ty(x+a)=t;(x+a)

= x=—-ay=0

(d)

Let the coordinates of the third vertex C be(h, k).
Then,

h k1
s[-5 0 1|=420 > k=15
3 0 1

Since, (h, k) lies onx — y = 2. Therefore, h — k =
2

Fork =5h=7 Fork=-5h=-3

Hence, the coordinates of the third vertex C are

(—=3,=5)or(7,5)

(b)
Let P(h, k) be the required point, then
4PA? = 9pPR?

= 4(h% + k?) = 9(h — 4)? + 9(k + 3)*
= 4h? + 4k? = 9(h? + 16 — 8h)
+9(k%+ 9+ 6k)
= S5h?+5k?—72h+54k +225=0
~ Required locus of P(h, k) is
5x? 4+ 5y? —72x + 54y +225=0
(a)
The coordinates of the orthocentre 0" and
circumcentre 0 are (2,1) and G,;—) respectively
We know that the centroid ¢ divides @0’ in the
ratiol : 2
So, the coordinates of (¢ are

1x2+2x§1x1+2x§

1+2 : 1+2 =13.2)
(@)
PR h v
In APOR, e oy (1)
P
45°
h
i
& _;:112 i %
Q - o
-—h —
And in APQR
PR b

. (i)

sin 2210 2 sin 45°
2

From Egs. (i) and (ii)
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sin45°h  sin 22%" h %sin 45° I by 1
: el e For collinearity, [a; b, 1[=0
sin67-° b sin90 b sin45 as by 1
= Z2h=b For concurrency to linesa;x + by +1=0,i =
512 (b) 1,2,3 we have

; _ a?+h?—c? a, b 1

Using, cos € = 2ab a, b, 1| =0,solines are concurrent
a; by 1
516 (c)

(b+c)cosA+ (c+a)cosB + (a+ b)cosC
=bcosA+ccosA+ccosB+acosB +acosC

+bcosC
C a=x?+x+1 2 = (bcosA + acosB) + (ccos A + acos C)
:ﬁ=(x2+x+l)2+(x2—1)z—(2x+l)2 eibia + (ccosB + bcosC)
2 2(x2+x+1){_x3—1) N
= (x+2)(x+ Dx = Dx+ (x* = 1)° Bv si Jo SinA _ sinB
=32 +x+ 12 -1) ysmeruﬁe, - -
= x2+2x+(x2_1)=v’§(x2+x+]) - Sinfz+8)=si23 [bYSilleruEe]
= 2(2-V3)x?+(2-V3)x = (V3+1)=0 :,
e x:—(2+\/§)andx:1+\f§ = tanB:E

But, x = —(2 +v/3) = c is negative Also, LA+4B+s0=m

T
= x = 1++/3 is the only solution =57 2B+ 20 =m
513 (d) (A K
It is given that the distance between the points =-atan (E) Ll = 2
o oy ; 4
P(acos48°,0)and Q(0,acos12°) isd s g i (_)
ie,PQ=d 5
= PQ? = d? A
= a? cos® 48° + a? cos? 12° = d? = 40=5—tan I
= a?(1 + cos96°) + a?(1 + cos 24°) = 2d* 25
= 2a? + a*(cos 96° + cos 24°) = 2d? oy oW s (ﬂ) = cot~? (ﬂ)
= 2a% + 2a? cos 60° cos 36° = 2d? 2 2 ?
2C =tan™ ! [—
=2a2+a2(v§+1)=2d2=d2—a2 - cemtn (40
4 518 (b)
2 1 1 1
= %(V’g + 1) We have, $ap1 = ﬁ,szz =4, scp3 =4
Where a, b, ¢ are the sides of a triangle
514 (b)
2A 24 2A
abcosC —accosB = }01=?. PQZF- PszT
:a3+b3—c’*’_c‘3+a2—b2 _ 1+1+1
2 2 e i e Y K Y
Pi Pz P3
LA T S W .
_a +b czc a“+b _a2+b2+c2+a2+b2+cz
= g T 4A7  4A? T 4A? 4A?
515 (a)
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