www.trishuldefenceacademy.in

Trishul Defence Academy

NDA

Mathematics Marathon

1. Let0(0,0,0),P(3,45,),Q(m,n,r)and 4. The angle between any two diagonals of a

R(1,1,1) be the vertices of a parallelogram
taken in order. What is the value of (m + n +
r)?
HTE ST 0(0,0,0), P(3,4,5,), Q(m, n, 1)
T R(1,1,1) 9 § o0 10 q9iae FqHst &
of T &1 (m + n + r) T T FAT 82
(a) 6
(b) 12
(c) 15
(d)8

4

. The straight line "2;3 === ? is parallel

to which one the following plain?

#fteft v 22 = 2 - S e

3
o AT o FHEE 82
(@ 4x+3y—-5z=0
(b) 4x + 5y —4z =0
(c) 4x+4y—-5z=0
(d) 5x+4y —-5z=0

. The point of intersection of line joining the
points (—3,4, —8) and (5, —6,4) with the xy-
plane.

fogatt (—3,4, —8) #li¥ (5,—6,4) & xy-ad &

fReTe ATelt 3@ #7 fa=eed 63

cube?

o o Toheat af TR0 & &= T A2
(@) cos™! G)

(b) cos™! G)

(c) cos™! (%)

(d) cos™! (%)

. Consider the following relations among the

angles «, B and y made by a line with
coordinate axes.

TA=eTTeR STeqT ATeAT Ueh TET g 9970 0
O @, B 3T y F = Faforfad gagt 9w
= w7

1. cos2a+cos2fB +cos2y =-1

2. sin?a + sin?f + sin?y = 1

(@) Only 1

(b) Only 2

(c) Both 1 and 2

(d) Neither 1 nor 2

. The equation of the sphere which passes

through the origin and makes intercept 3,4
and 5 on the co-ordinate axes is given by:

el T FHIHLT ST G Tavg & g6 o1l g
SiY [A<eri o7eqT U¥ 3,4 3T 5 % of=q: gUe
Frear g, e g fear mr &

(@ x> +y*+2z>2—-3x—4y+5z=0

(b) x? +y?> +2>—3x—4y—5z=0

(©) x?+y?>+2>—4x—-5y—3z=0

(d) x> +y2+2z2—-3x+4y—5z=0
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7. The foot of perpendicular from the point

(1,—2,3) to the plane 2x + 3y —z = 7?
B3 (1,-23)Faaaa2x +3y —z=7 T
AT TS 872

@ (2,3,-1)

(b) (1,2,3)

(©) (2,1,3)

(d) 3.12)

. Period of the function f(x) = esin®x+3)
AT f(X) = eSiniliTx+3) 7 am—cf g_

@ 2m

(b) m

(c) 2

(d) None of these

. Domain of the function f(x) = 7

AT HT T f(x) =

(@) (—=,0)

(b) (0, )

(€) (—o0,)

(d) None of these

1
e

Aff:R —> R,g: R — R are two functions
givenby f(x) =2x —3andg (x) =x3+5
then (fog) ! (x) is equal to
TfE f(x) = 2x — 3 3T g (x) = x> + 5 T
fRuUaT %= f:R >R, g: R > RATl
(fog)™'(x) Fohee aree &

o)

1

© (=-2)
)5

@ (x+

. Area between two curves y? = 2x and

x% =2yis
T FHI 6 S FT FTAFA y2 = 2x 30T

OF

12. What is the area bounded by the curves

y =e*;y = e* and the straight line x = 1?
TFy=e X y=¢* AN W@Tx =19
BT 8 7T 29

(@) (e + %) sg. unit

(b) (e — %) sg. unit

(c) (e + % — 2) sg. unit

(d) (e — % — 2) sg. unit

bl .
. [7 =22 dx is equal to
a x

[PlBY gy FarTaT

(@ %xlog(ab) log (g)

log b
(b)%

(©) log (3)
(@) 5log (%)

fn/4 Vtan x
0  sinxcosx
@1

(b) 2

(c) 4

(d) 0

dx =?

fn/3—1 dx =?

"Jn/6 1+tan3x

(8 =

(b)

(c) m/3

(d) None of these

: fon log sin x dx =?

(@ — % log 2
(b) Slog?2

(c) —mlog2
(d) mlog2

Af f(x) = E] where [-] denotes greatest

integer function, then fl/z

13 f(x)dx is equal
to?
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T f(x) = H STET [-] FEH T=2T O T
E?I‘T’cﬂ% Eﬁf f(x)dxaTl_@lT%’)

(a) g

(b)

© 5

(d) None of these

. J(Inx)"tdx — f(In )72 dx is equal to?
(In x)"dx — [(In x)~? dx TFa TTET 82
(@ x(Inx)™' +¢
(b) x(Inx)™2 + ¢
€) x(Inx) + ¢
(d) x(In x)? + ¢

.fx( 5+3) dx is equal to

f pn 3)dx|°h¢1°h%ﬁs|<|e|<%’

(a)51n|
(b) 5 In
(C)Eln|5+3|+c

(d)EI x°+3

c
5+3| t

x5+3
|+c

|+c

2 _x x
f [ x?logx dx = —logx + — + c then what

are the values of m and n respectively?
2 _x x

a2 [x%logxdx = —logx +—+cTam
AT n F FHL: T FIT &2

11
@) 3’9
(b) 3,-9
(© 3,9
(d) 3,3

. The solution of differential equation Z—z =

2

ey is given by

o dy
V) _=
HAThe] GHTRIUT &l 5 . - 3xy 4Ky |EQ|

@x=5

. What does the equation x dy =

y dx represent?

THIHT x dy = y dx F97 Z9T7dT 872

(a) A family of circles
AT T T TATT

(b) A family of parabolas
qLaAT FT TF TR

(c) A family of hyperbolas
Ffquras ™ &7 UF gREw

(d) A family of straight lines
HTeft Y@ratt 1 aRE

. The degree of the differential equation

. What is the curve which passes through the
point (1,1) and whose slope is 2%7

I A% F1 8 S {45 (1,1) § &6 Tran 2
i St g 2 82

(@) Circle /g

(b) Parabola / 9¥a=

(c) Ellipse / Ereraa

(d) Hyperbola / 1t a2aer=

Directions (Q. Nos. 25-27) The number of
telephones calls received in 245 successive one
minute intervals at an exchange is given below
in the following frequency distribution

29T (To Ho 25-27) UFk UFAH H 245 FITATT
U TH¥E & a1 | UTH SSATRIA il i HEAT

AefoeT s BT A A= T g

Number |0 |1 |2 (3 |4 |5

frequency | 14 | 21 | 25 |43 | 51 | 40

25. What is the mean of the distribution?

faraeoT 7 wre AT 82
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(a) 3.76
(b) 3.84
(c) 3.96
(d) 4.05

.What is the median of the given distribution?
faw U fEqwor =7 ArfeaeRT FAT 82
(@ 3.5
(b) 4
(c) 45
(d) 5

. What is the mode of the distribution?
T 1 agas #7182

(a) 3

(b) 4

(c) 5

(d) 6

. The variance of 20 observations is 5. If each
observation is multiplied by 2, then what is
the new variance?

20 JEATT T THTOT 5 1 AT T Teq0 T 2
& I[OTT FohaT ST, 7 3T ST 9T gNIT?
(@) 5

(b) 10

(c) 20

(d) 40

. If two lines of regression are perpendicular to
the correlation coefficient r is

T FHTTA 6T &7 @10 AFad g, af
HeHaY AT AT FIT 32

(a) 0

(b) 1

© 5

(d) None of these

. If two lines of regression are 8x — 10y = 66
and
40x — 18y = 214 and the variance of x
series is 9.
What is the standard deviation of y series?
T FHTEIOr FT &7 qRAt 8x — 10y = 66
3T 40x — 18y = 214 & 3T x F&aAT &
TEOT 9 2
y AUt HT AAF A= #9752

(@) 3
(b) 4
(c) 6
(d)9

31. Consider the following frequency
distribution:

eferfaa s e o= = #:

Class 0-10 10-20 20-30 [30-40 40-50
Interval

Frequency | 14 X 27 y 15

If the total frequency is 100 and mode is 25,
then
713 Fet sgMRr 100 g 3% agas 25 &, ar
@) x =2y
(b) 2x =y
©x=y
(d) x =3y

Directions (Q. Nos. 32 and 33) fAer (Yo #eaT
32 3 33)
Given that lim,._, (XZT — Ax — B)
32. What is the value of A?
A T /T F97 572
(@) -1
(b) 1
(c) 2
(d)3

33. What is the value of B?
B T AT F4T7 572
@ -1
(b) -2
(c) -3
(d) None of these

1424341
12422+432+.-n2

34. What is lim (

n—-o0o

lim () e S AT AT 8 2

) equal to

n—oo \12+224324...n2
(@) 5
(b) 2
(€)1
(d)0

Directions (Q. Nos. 35 and 36) fA@er (Yo #HwEaT
35 3T 36)

Consider the function
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= o o T Y

. . i
—2sinx ; if xSE

f(x) ={Asinx +B; if —Z2<x <z which

. Vs
CcOS X ; if xZE

is continuous everywhere ST 2% SRTg Had &

35. The value of A is

AFTH G
(a) 1

(b) 0

(c) -1
(d) -2

36. The value of B is
BHT AT
(@1
(b) O

(c) -1
(d) —2

_(3+x; if x=0
37'Iff(x)_{3—x; if x>0
Consider the following statements /

ot woet o= = w1

I. lim,_,; f(x) does not exist /

Il. f(x) is differentiable at x = 0

I1l. f(x) is continuous at x = 0

Which of the above statement is/ are correct?
SULIh | & &I A1/H FI9 Tl o/e?

(@) lonly

(b) 11 only
(c) and Il
(d) I'and 111

38. The ratio in which the line3x +y —9 =0
divides the segment joining the points (1,3)
and (2,7) is

g AT EH @I 3x +y — 9 = 0 favgan

(1,3) 3T (2,7) =T T AT @ T AT

FAT E

(a) 2 : 3 internally division / 2:3 sfiaf<®
IERIEED

(b) 2 : 3 externally division / 2:3 STg]
[EEISED

(c) 3 : 4 internally division / 3:4 Aty
[EEISED

(d) 3 : 4 externally division / 3:4 Tg]
[EEIEE?

39. What is the product of the perpendicular from

the two points (+Vvb? — a?,0) to the line
axcos@ + bysin® = ab
a1 fagett (Vb2 — a2,0) ¥ W@ ax cos @ +
by sin @ = ab 9T FIAT & [OHAFRA FAT &
(@) a®
(b) b
(c) ab
(d) None of these

40. The distance of the point (1,3) from the line
2x + 3y = 6 mesured parallel to the line
4x +y=4Iis

g (13) T @ 2x + 3y = 6 R I ST
@I 4x + y = 4 § % GHIAL AT4T 74T 2|

5 .
@) N5 units

3 .
(b) N units
(c) V17 units
(d) *2 units
41. The equation of line passing through the
intersection of the lines x + y + 1 = 0 and

3x + 2y + 1 = 0 parallel to x-axis

W@l x+y+1=033x+2y+1=0
& TTdoead favg oI aTell <@T HT GHIHTT
x-3TeT & HHIAL &

@y+1=0

b)y-1=0

©y-2=0

dy+2=0

42. A straight line x = y + 2 touches the circle
4(x® + y?) = r%. The value of r is
UF et @ x =y + 2 99 4(x% + y?) =
r2H EIAFAT S, Ol r FIATA &
@ v2
(b) 2v/2
(c) 2
d1

43. How many tangent is /are can be drawn from
the point (2, —1) to the circle x? + y2 + 2x +
3y—2=0
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&g (2, —1) & I T Tohae 9@ Gio o7
aFd efe et qax? +y? +2x+3y—2 =

(d) Can’t be determine

2

2
44. The foci of the ellipse = + 25 = 1 are F; and
a b
F,. One end of minor axis is B. If A BF}F, is
an equilateral triangle then eccentricity of the

ellipse

oy S+l =1 At £ s §,
Y &7 FT UF &7 B 81 I A BF F,U#
quaTg It § T g 6l Scheadl &

1

(a) ?

(b)

(© 5

(d) None of these
45. The hyperbola z—z - i—j = 1 passes through the
point (3v/5, 1) and the length of its conjugate
axis is

2

W%—%:l TR GV5 D

b

ST STAT &, AT S8 GYIHT 3TeT Al AaTs &
(@) 2 units
(b) 3 units
(c) 4 units
(d) 6 units

46. If the line y = 2x + C to touch the parallel

y? = 16x then C is equal to

Ffe Y@y = 2x 4+ € TWaeq y? = 16x F
w97 FLAT S, T CHT AT

@1

(b) 2

(c) 4

(d) 8

47. Inright angled A ABC, 2 B =90° AC =p

then

ﬁ-ﬁ+ﬁ-ﬁ+ﬁ-@equalto
THRT A ABCH, 2B =90°AC = pdd
AB-AC + BC -BA+ CA-CB # a%qa¥
(@) p?

(b) 2p?
©%
@ p

48. If the vectors ai + j + k, i + bj + k and

i+j+ck
(a, b, c # 1) are coplanar, then the value

1 1 1 .
ofa+m+:|sequal to

TR AT ai +7+k, 1+ bf+ k&<
i+j+ck(ab,c#1)FRaAT G, am

da+b+c

49. If the difference of two units vectors @ and b

is a unit vector then the angle between the
vectors is

7f% 21 =T a9 d 3% b F7 o7 UF TH TS
qfer g qT Afell & 1= 7 FHI0r g

@ %

0) 3

(© =

(d) None of these

50. The projection of the vector (4i — 3 + k) on

the line passing through the points (2,3, —1)
and (—2,—4,3) is

fogett (2,3, —1) 3% (=2, —4,3) § oA
FTeAT ¥@T 9T dFe (41— 3f + k) FTI87 ¢
@1

(b) 2

(c) 3

(d) 4

51.1f @+ b+ &= 0 then which of the

following is/are correct?
TR d+ b+ &= 0dr FufafaT & ¥+
SEL Y

l. d,b,carecoplanar/d,b,¢ THaAT &

-

. dxb=bxZ=¢xad
(@) Only 1

(b) Only 11

(c) Both Iand Il
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(d) Neither I nor 1l

52. The derivative of tan—! (

VIHxZ-1
. w.r.t.

tan"1lx is
-1 (V 14+x2-1
tan

X

) FT FaHeAT tan~ Lx F ATIET

53. 1f y = x + * then X is
My=x+e ™
(a) e*

1

®) 55

© - (1+e%)?
(d) __¢ =

(1+ex)3

54. What is the derivative of xvaZ — x2 +
a’sin™! (g) is
xVa? — x2 + a®sin”? (E) FT ATFHAST FIT ¢
@) vaZ —x2
(b) VxZ —a?
(©) 2VxZ—a?
(d) 2vaZ — x2

55. If f(x) = |x% — 5x + 6| then f~ (2.5) is

equal to
2 f(x) = |x* = 5x + 6| T [ (2.5)aTEX
g

(a) 0

(b) 2

(c) —2

(d) -3

56. If (cos x) (@ D ¥ then Z—z is equal to

2
—y“tan x
(a) 1—y In (cos x)

(b) y 2 tan x

1+y In (cos x)

2
y“tan x
(C) 1—y In (sin x)

(d) None of these

57. If curve y = me™ where m > 0 intersect y-
axis at a point P. Then how much angle does
the tangent at P make with y-axis?

TR TFHy = me™ ZIm > 0y -3 T 6g
P 9% Td=eig ¥aT gl af P 9% #9¢7 ¥@T y-
&7 o qT ToRa=T FHI0T TATAT B2

(@) tan~'m?

(b) cot™1(1 + m?)

.1 1
(c) sin (m)
(d) sec™V1 +m*

58. A follower-bed in form of a sector has been
fenced by a wire of 20 m length. If the flower
bed has greatest possible area then radius of
the sector

U HFeT o & H TaFh Tl =l #7130 il 20
HYex &aTE % A | " f33r = g1 At et
T T T ATERaT H9T &% g T
Bregee it Brear g

(@) 4m

(b) 6m

(c) 10m

(d) None of these

59. If f(x) = xe* then
(@) x = 1 is a max point
x = 1T AfgFhan fag g
(b) x = 1 is a min point
x = 1 7% a7 fdg 7
(c) x = —1is a max point
x = —1 TF FiAa Ry d

(d) x = —1 is a min point
x = —1 7% AR i

60. If f(x) = —2x3 — 9x2 — 12x + 1 then f(x)
is decreasing in the interval
T2 f(x) = —2x3 —9x% — 12x + 1 & f(x)
TETZT Y, AT HIA-A7 dAeqA g7
@ (-2,-1)
(b) (—o0,—-2)
(€) (—1,00)
(d) (—0,-2) U (-1, )
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Answer Keys

Maths Marathon

2 C 3 A 4 B 5 A 6 B 7 D 8 C 9 A 10
12 C 13 A 14B 15 B 16 C 17 B 18 A 19 C 20
22 23 24 25 A 26 27 28 29 30
32 33 34 35 36 37 38 39 40
42 43 44 45 46 47 48 49 50

52 53 54 55 56 57 58 59 60




