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1. If roots of the equation (a—b) x> + (c—a) x + (b —c) = 0 are equal, then a, b, ¢
are in —
A. AP.
B. H.P.
C. G.P.
D. None of these

2. If the roots of the equation a(b —c) x* + b (c —a) x + ¢ (a—b) = 0 are equal,
then a, b, c are in.
A. HP
B. GP
C. AP
D. None of these

3. If the ratio of sum of n terms of two A.P’s is (3n + 8) : (7n + 15), then the ratio
of 12" terms is —
A 16:7
B.7:16
C.7:12
D.12:5

4. If the ratio of the sum of n terms of two AP’s is 2n : (n + 1), then the ratio of
their 8" terms is —
A.15:8
B.8:13
C.n:(n-1)
D.5:17

5. The sum to infinity of the following series % +—+ 1+ shallbe—

23 34
A. o
B.1
C.o
D. None of these
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7. If AM. between pand q (p = q) is two times the GM, thenp : g is —
A l:1
B.2:1
C.(2++3):(2-+3)
D.3:1

8. If the arithmetic mean of two numbers a, b ; a> b > 0 is five times their
geometric mean, then % Is equal to —

AL

NS 4=-|%§

5

B.
C.
D.

12

9. If S, denotes the sum of n terms of an A.P., then S;.3 — 3S,, ;2 +3Sps1— Spis
equal to —
A.0
B.1
C. 1/2
D. 2
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10. Let T, be te ™" term of an A.P. whose first term is a and common difference is
d. If for some positive integers m, = n, T, = % and T, = % then a —d equals —

A.0
B. 1
C. 1/mn

N
m n

11. 123+234+345+.......... + n terms —

A nn+1)(n+2)(n+3)

12
n(n+1)(n+2)(n+3)

3

nn+1)(n+2)(n+3)
C. 4

D. (n+2)(n-6|-3)(n+4)

B.

12.  The sum of the first n terms of the series 12+ 2. 2> + 32+ 2.4° + 52 + 2.6° +

2
) nntl)” when n is even. When n is odd the sum is —

3n(n+1)

2
n?(n+1)

2
n(n+1)>

4
[n(n+1)]2

2

o O W >

13. Square root of 7 + 24i is —
A. (3 — 4i)
B. +(4 + 3i)
C. +(4-30)
D. +(—=3 — 4i)
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14. Square root of -5 —2iis—
+(—2 - 3i)

+(3 — 2i)

+(2 — 3i)

+(—3 — 2i)

Cow>

15. If |z - 1| = 1, then:

1+/5
A. |2l = 220

1+/5
B. |Z|min = —

—1+/5
C. |Z|max =

2
D. None of these

16. Ifc?+s2=1, then <% =

1+c—is
A.C+is
B.s+ic
C.c—1is
D.s—ic

17. Ifx=a+b,y=aw +bw?, z=aw?+bw, then xyz equals —

A. (a + b)3
B. a® — b3
C. (a + b)3+3ab (a + b)
D. a3 + b3

18. The value of the expression

(1+2)(1+5)+(2+2) (2+ ) +(3+2) (3 +=5) + -+ (n+2) (n + =), where

w 1S an imaginary cube root of unity is-

n (n%+3)
A. 3
n (n%+2)
B 3
n (n%+1)
C. 3
D. None of these
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19. If the coefficients of T, T, 1, Tisp terms of (1 + x)* are in A.P., then r-
A. 6

B.7
C.8
D.9

20.  If in the expansion of (1 + y)™, the coefficient of 5", 6™ and 7" terms are in
A.P., then nis equal to —
A 7,11
B. 7,14
C. 8,16
D. 7,15

21. I (14+x)"=Co+Cx+CoxX*+ ...+ CX". then Co + 2C; + 3C,+ ...+
(n+1) C,isequal to—
A 2" T(n+2)
B. 2"(n+1)
C.2" Y(n+1)
D.2"(n+2)

22. IfF(1+x)"=1+Cx+Cx*+....+CX",then C; + C3+ Cs + ... is equal
to —
A. 2"
B.2"-1
C.2"+1
D.2" !

23.  IfCy, Cy, Cs......... Cyare binomial coefficients in the expansion of (1 + x)",

€y , C3 , Cs Cn
neN,then2+4+6+ +n+1
2n+1_1

Is equal to —

A

n+1

B. (n+1).2"*!
C. 2" —1
D

n+1
21

n
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24, If (14 x)" = Co+ Cyx + Cpx +.. +C,x" then =L + 22 4 3G 4 . 4 10n
Co C1 C2 Ch-1
n
A. 2
B.n(n+1)
n (n+1
C. (12 :
n (n+1
p 22
a’ b? c? a? b2 (2
25. If{(a+1)? (b+1)? (c+1)?=k b ¢ | thenkis equal to-
(a—1)?% (b—1)? (c—1)? 1 1 1
Al
B. 2
C. 4
D.0
(x—2)? (x—1)? x?
26. value of determinant |(x — 1)? x? (x +1)?| is
x? (x +1)% (x+2)?
A. 0
B. 8%
C.8
D.-8
27. |If
—2a a+b a+c
b+a -2b b+c|=ala+b)(b+c)(c+a)+#0,thenaisequalto
c+a b+c —2c
Al
B.a+b+c
C. abc

D. 4
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a b c
28. If a, b, c are sides of scalene triangle, then the value of [b ¢ alis:
c a b
A. Non — negative
B. negative
C. positive
D. non — positive
X x+a x+2a
29. Thevalue of determinant [x +1 x+ 2a x + 4alis:
x+2 x+3a x+6a
A. 0
B. a3 —x3
C.x3—a
D. (x — a)3
b%c®> bc b+c
30. Ifa, b, carenon - zero real numbers, then |[c2a?2 ca ¢ + alis equal to
a’h? ab a+b

A. abc

B. a’b?c?

C. ab+ bc + ca
D.0

sin30+sin50+sin70+sin96 _
cos36+cos50+cos76+cos96

A. tan36
B. cot36
C. tan6d
D. cot36

31.

cos360+cos50+cos76 _
sin30+sin50 +sin70
A. cot58

B. tan156
C. tan56
D. cot36

32.




[ Mathematics-Marathon Trishul Defence Academy ]

33.

34.

35.

36.

37.

OCoOw>

oW

c0s10° cos30° cos 50° cos 70° =
A S
16
B. -
5
c. L
1
9

5
D.

N

_

2

The value of 6(sin®@ + cos’0 ) — 9 (sin*0 + cos') + is :
A. -3

O Ow
w kR o

The value of sin®0 + cos® 0 + 3 sin® 6 cos® 6 =
0

-1

1

2

The value of 3( sinx — cosx)* + 6( sinx + cosx)® + 4 ( sin°x + cos®x) =
11
12
13
14

The value of tan o . tan (o + 60°) + tan « . tan (a. — 60°) + tan (a. + 60°) tan (o

—60°) is ?

A
B.
C.
D.

0
3
-3
1
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38.

39.

40.

41.

42.

43.

IfA-B :%,then (1+tanA) (1 —tanB) =

The value of v'2 + v2 + 2cos40 (0° < 0 < 15° ) is equal to : -
A.sino

B. cos 0

C.2smn0

D.2cos6

In triangle ABC, (b +c)cos A+ (c+a)cosB + (a+b)cosC=
(@0

(b)1

(c)a+b+c

(d)2(a + b +c)

In A ABC, asin(B—C) + bsin(C—A) + csin(A—B) =
(@o

(b)a+b+c

(c) a® + b? + c?

(d)1(a?® + b? + c?)

In a triangle ABC, a3 cos(B — C) + b3 cos(C — A) + ¢3 cos(A — B)
(a) abc

(b) 3abc

(c)atb+c

(d)0

If cos™x + cos™y + cos™z = m, then x* + y* + z* 2xyz
(a)1
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(b)-1
(€0
(d)2

44, Iftan’x +tany +tan'z = % then which of the following is true?
@x+y+z+xyz=0
O)x+y+2z=xyz
©xy+yz+zx+1=0
dxy+yz+zx+1=1

45. Letsin™a+sin™b +sin“c=mnthen ay/(1 — a?) + by/(1 — b2) +

c(1—c?) =
(@)2abc
(b)abc

(c)% abc
(="

46. If x% + y% + z2 = k2, then value of tan™ (%) + tan™ (;—Ii) +tant (%) is

equal to?
(a)%
(b))
(>
(d)0

47. The value of tan {% + %cos_l (g)} + tan {% + %cos‘1 (g)} is equal to?
(83
(b)>
©=

(d) 2
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48.

49.

50.

51.

52.

If cos™'x — cos™1= = a, then 4x? — 4xy cos a + y? is equal to:

1y
2

(a) 4sin’«a

(b) —4sin’a

(c) 2sin 2«

(d)4

The value of 2tan™! ( 27D tan 2)is:

a+b 2

—1 (acos 8+b

(a) cos (a +b cos 9)

(b) cos—1 ( acos 6 )
acos 6+b

(C) cos—1 ( acos 6 )
a+b cos 6

(d)COS_1 ( b cos 0 )
acos 6+b

If the point (3, —1) divides the line between the x-axis and y-axis in the ratio
2:3 then the equation of the line will be-

(@2x+y=10
(b)2x —y =10
(C)x+2y =10
(dx -2y =10

If the point (5, 2) bisects the intercept of a line between the axes, then its
equation is-

(@) 5x + 2y =20

(b) 2x + 5y = 20

(¢)5x — 2y =20

(d)2x — 5y =20

The foot of perpendicular from the point (3, 4) on the line3x — 4y +5 =10

)5 %)
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53.

54.

55.

56.

57.

46 54)

© (G5
@ (% 5%)

The reflection of the point (4, -13) inthe line5x + y+ 6 =0 is
(@) (—1,—-14)

(b)(3, 4)

(©) (1, 2)

(d) (-4, 13)

The length of the latus-rectum of the parabola x? — 4x — 8y + 12 =0 is
()4

(b)6

(c)8

(d)10

Find the latus-rectum of the parabola 3x?> —6x —y + 6 = 0 is
(a);
(b)z
OF

(d)2

The axis of the arable 4y? — 6x — 4y =5 is
@y—-1=0

(b)2y+1=0

C©2y—-1=0

(dy—-2=0

Find the axis of the parabola 3x?> —6x —y + 6 = 0 is

@x—-2=0
b)x—-1=0
C©x+1=0

d)2x—1=0
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58.

59.

60.

61.

62.

The equation ax® + by? + cx +dy +e =0
()%

(b);

©2

(d)=

Eccentricity of the ellipse 4x% + y> —8x + 2y + 1 =0 is:
()%

(0)2

(©)5

(d)+

The eccentricity of the ellipse represented by the equation 25x% + 16y? —
150x — 175 =0 is:

(@) 2/5

(b)3/5

(c) 4/5

(d)7/5

Latus rectum of ellipse 4x? + 9y? — 8x — 36y + 4 = 0 is:
() 8/3
(b)4/3

©%
(d) 16/3

The length of the latus rectum of ellipse 9x2 + 16y — 36x + 96y + 36 =
0

OF

(b)2




[ Mathematics-Marathon Trishul Defence Academy ]

OF
(d)2

63. The equation 16x? — 3y? — 32x + 12y — 44 = 0 represents a hyperbola,
then its eccentricity is

(a) 5
(b) =
(c)V3

@

64. The eccentricity of the hyperbola 9x? — 4y% + 18x — 8y — 31 = 0 is:

65. The eccentricity of x?2 — 3y? —4x — 6y — 11 = 0 is-
(2) =
(b) %
(©)%
A%

66. For an); vector d, |d x 1|% + |d@ x f|* + |d x k|? is equal to-
@] al

(b)2laf
(©)3lal
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67.

68.

69.

70.

71.

(d)4farl

[(@x D)X (bx?d) (bxé)x (Exad) (€xad)x (dxb)]; (whered,band &
are non zero non-coplanar vector) is equal to

(2)[d @ a]’

(b)[d@ b T’

(c)[@b 1’

([dba]

lim,, (niz + nz—z + 713—2 + et r%) equals-
(2)0

(b) %

(c) 2n

(d)2"

1
n(n+1)

lim,, (% + 3% + -+ )equals —
(@) 1/12

(b) 2/7

(c)5/8

(d)1/11

-

af+a3+ai+aj

- 1
" )x = (a1 a,as ... an)n

lim,, g (
(@) (nh)"
(b) (n)'/"

(c)n!

(d) nifin!)

li a*+ b*+ c*\x
im0 (5

() (abc)s
(b) (abc)z
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(¢) (abe)s
(d) (4abc)s

72. HfV1—x2+ 1—-y2= a(x—y),theni—zis equal to-
(a)\/l—x2 +4/1—y2

0=

(©)

(d)

1+x2

73. If\/l—x6+\/1—y6=a3(x y)then ~ is equal to-

(a)

_y6 x
( ) 1—x6"

1+y© x3
( ) 1+x6 "y

1+y6
( ) 14x6 " x2




