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NDA MATHEMETICS- 2021 [SET-A]

If x> + x + 1 = 0, then what is the value of x1%% + x2%0 + x201 2/ afe x2 + x+1 =0 &, x'%% + x2%0 4

x201 &1 w @mm 22

(@ -1 (b) O

(1 (d) 3

If x, v,z are in GP, then which of the following is/are correct?afg x,y,z Triwx sivh GP # 2, ai

fr=fafaa § 4 st /«9-3 wd 2 /87

1. In(3x), In (3y), In (32) are in AP/ In (3x), In (3y), In (3z) wwiax_sivft AP § &

2. xyz+ In(x), xyz + In(v), xyz + In(z) are in HP/ xyz + In(x), xyz + In(y), xyz + In(z) s=r<1®_Hvf
HP & &

Select the correct answer using the code given below./ i@ fav v e &1 yai71 = 9 SR _gfav |

(a) 1 only/ ®aa 1

(b) 2 only/ ®aa 2

(c) Both 1 and 2/ 1 3iix 2 3=

(d) Neither 1 nor 2/ at 1 &k =7 &1 2

If logig 2,l0g19 (2% — 1), log,y (2* — 3) are in AP, then what is x equal to?/ af& log,y 2,log.y (2% — 1),

logig (2* — 3) wiax sish AP # €, @t x foue REx 387

@a~0 (b) 1

(€) log,5 (d) logs?2

Let S={2,3,4,5,6,7,9}. How many different 3-digit numbers (with all digits different) from S can be made

which are less than 5007/ 5= _efifsie S={2,3,4,5,6,7,91 21 S ¥ 3 - siwly feadl = g (e 9+ i

fir=1 8Y) 991 W "wd! 2, S 500 € B 8I7?

(a) 30 (b) 49

(c) 90 (d) 147

If p=(111........ up to n digits,) then what is the value of 9p% + p?/ afx p=(111........ n e a®) B,
92 + p &1 9= F&T B?

(@) 10" p (b) 2p10™

(c)10™ p—1 (d) 10" p+1

The quadratic equation / fgama wfie=or
3x% — (k* + 5k)x + 3k?* =5k =0

has real root of equal magnitude and opposite sign. Which one of the following is correct?/ @ @@=
gRaror ik faudia g ard arafas ga & | f=fafea & @ sia—ar o 22

@0<k< g

(b)O <k < only/ dae 0 <k <3

(©3<k<?

(d) 7\Io suc; value of k exists/ k &1 ¥&r1 &is a1 -t 2

If a, =n(n!) thenwhatisa; +a, +az+........ +aq,0 equal to?/afs a, =n(n) B, @t a; +a, +

(a) 10'—1

(b) 11!4+1

(c)10!+1

(d)11!-1

If p and q are the non-zero roots of the equation x> + px + g = 0, then how many possible values can
q have?/ afs pamx q @fiexor x>+ px + g =0 @ AR qad &, df g P fhad Gured 79 &8 Gbd 27

(a) Nil/ T (b) One/ v=

(c) Two/ &t (d) Three/ &=
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a b c 3d 4a+7g 6g a b c 3d 4a+7g 6g
fA=|d e f|thenwhatis|3e 4b+7h 6h|equalto?/afs A=|d e f|é,?ﬁ 3e _4b+7h 6h
lg n il 3f 4c+7i il lg n il 13f 4c+7i il
fpad axmax 27
(a) A (b) 7A
(c) 72A (d) —72A

1 1 1

2 2
b+C Cc+a a—+b

P Ao HP &

If —,——,— are in HP, then which of the following is/are correct?/ af
g, o Fr=faRaa & @ sla—ar/a9—x ad 2 /87

1. a,b,carein AP/ a, b, c wwiax gvii AP # &

2. (b+)% (c+a)’ (a+b)?arein GP/ (b +c)? (c+a)? (a+b)” [oicr vk GP # &

Select the correct answer using the code given below./ 1@ fat ¢ @ &1 yAT # I Swx_ g v |
(a) 1 only/ ®aa 1

(b) 2 only/ ®aa 2

(c) Both 1 and 2/ 1 siix 2 g4t

(d) Neither 1 nor 2/ at 1 3R 7 &1 2

If A:[\lj ﬂ where a € N, then what is A190 — 450 — 2425 equal to?/ af% A=[$ (ﬂ 2 wEi aeN2 a

A0 — 450 — 24% fowe awaw 22
where [ the identity matrix./ sief | a=@® 3m<E 2 |
(a) —2I (b) -1
(c) 21 (d) I
| a —-b a—-b-c |
fl-a b —a+b-—c|l—kabc=0
|—a —b —a-—-b+ c|
(a#0, b#0, c#0)

a —-b a-b-c
then what is the value of k?/ afg |—a b —a+b—c|l—kabc=0
|—a —b —a—b+ C|
(a#0, b#0, c#0) 2, @t Kk &1 a9 @ 87

(@) —4 (b) —2

()2 (d) 4

What is Y877 i" equal to, where i=v/—1 2/ Y877 i" fowa axmax 2, ot i=V—1 22
(a) —1 (b) 1

()i (d) =i

If z = x + iy, where i =+/—1, then what does the equation zZ + |z|?> + 4(z + Z) — 48 = 0 represent?/ afs
z=x+iy, 5@l i =+/~—1,2 a wfiexr 2z + |z|> + 4(z + 2) — 48 = 0 @1 Frefia swar 22

(a) Straight line/ axe =

(b) Parabola/ uxaera

(c) Circle/ ga

(d) Pair of straight lines/ \x< @18 &1 g9

Which one of the following is a square root of 2a + 2va? + b?, where a, b € R? / fr=fafaa & @ sl9—r
2a + 2va? + b2 @1 @iy @, wef a, b € R &2

where i =+/—1/w&f i =+/—1 21

(@) Va+ib+ Va—ib

(b) Va+ib — Va—ib

(c)2a +ib

(d) 2a —ib

If sin & and cos6 are the roots of the equation ax? + bx + ¢ = 0 then which one of the following is
correct?/ afe wfiaxer ax? + bx + ¢ =0 @ qa sin 6 X cosh & ar Fr=faRaa & 4 siv—ar | 87?

(@) a> + b*  —2ac =0

(b) —a® + b% +2ac =0

(c)a’? —b%+2ac=0
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18.

19.

20.

21.

22.

23.

24,

25.
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(d) a® + b*> +2ac =0

If C(n,4), C(n,5) and C(n, 6) are in AP, then what is the value of n?/ afs C(n,4), C(n,5) 3k C(n, 6) W=

goft AP H &, @ n &1 99 @ 27

@7 (b) 8

(€9 (d) 10

How many 4-letter words (with or without meaning) containing two vowels can be constructed using

only the letters (without repetition) of the word ‘LUCKNOW’?/ @aat ‘LUCKNOW'’ 3reg @ 31eRl &l AT &)

(1 gRgfed @) |1 TaR—Ydd 4— AeR drd foad oeg ((refyef a fFref®) 99mv w1 wed &7

(a) 240 (b) 200

(c) 150 (d) 120

Suppose 20 distinct points are placed randomly on a circle, which of the following statements is/are

correct?/ a9 <fifsit & g WX 20 = fig aicf*o® wu ¥ Rea €| fF=afaReaa & @ si9—a1/d %2 98l

A

1. The number of straight lines that can be drawn by joining any two of these points is 380./ s=4 &
fogl T fArgar @ Sis®R g8 o Adh- drofl ARl IWMRT B GEar 380 2 |

2. The number of triangles that can be drawn by joining any three of these points is 1140./ 355 &
ot 19 fagar & Sis®HxX s9¢ o Ao+ ard gl &) der 1140 2

Select the correct answer using the code given below./ i@ fav v e &1 yai71 = 9 3wr_gfav |

(a) 1 only/ ®aa 1

(b) 2 only/ ®aa 2

(c) Both 1 and 2/ 1 31X 2 g+t

(d) neither 1 nor 2/ =1 <t 1 sk 7 &1 2

2 2 21
How many terms are there in the expansion of (Z— + Z— + 2) where a#0, b#0?/

2 2 21
(:—2+Z—7+2) P foar § feas ug €, wiei a#0, b#0 &2
(a) 21 (b) 22
(c) 42 (d) 43
For what values of k is the system of equations 2k’x +3y —1=0,7x —2v+3=06kx+y+1=0

consistent?/ k @ fa =t @ fow wfiexe e 2k%x+3y—1=0,7x—2y+3=06kx+y+1=0
dra 87

() 21 (b) 22T
3+V7 4 +11
(C) 1U (d) 10U

The inverse of a matrix A is given by

[—2 1]
3

[ 2

1
2
o
4]

2

2 1
WhatisAequaIto?/snalgAzﬁmqﬁ[3 1]mma%mwélAm—cr}wél
2 2

o[t 7
[— 3 41

© @[t 2]
[3——41 —3—41
What is the period of the function f(x) = In(2 + sin?x)?/ weq f(x) = In(2 + sin’x) &1 Add a1 22
() 2 (b) m
(c) 2m (d) 31t
If sin(A+B)=1 and 2sin(A-B)=1, where
0<A, B<§, then what is tan A: tan B equal to?/ af¥ sin(A+B)=1 six 2sin(A-B)=1 ? wigf 0<A, B<§ 2,

tan A: tan B feae axmex 82

(a)1:2 (b) 2:1

(c)1:3 (d)3:1

Consider a regular polygon with 10 sides, What is the number of triangles that can be formed by
joining the vertices which have no common side with any of the sides of the polygon?/ 10 Hsirsit_drdt s

(@

—w
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27.

28.

29.

30.
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33.

34.

4|

THeEYe R far #ifve | s9 3N fagsn o ) fead By g9 o gad €, Naa) sig f g, sg9s
B gl o gdf-rss & 27

(a) 25 (b) 50

(c) 75 (d) 100

Consider all the real roots of the equation x* — 10x? + 9 = 0. What is the sum of absolute values of the

roots?/ wf@wor x* — 10x% + 9 = 0 @ w+ Il goil R =R HifMY | gaf @ FRY" 947 &1 aiTsd @
27

(a) 4 (b) 6

(c) 8 (d) 10

Consider the expansion of (1 + x)™. Let p, g, r and s be the coefficients of first, second, nth and (n+1)th

terms respectively. What is (ps + gr) equal to?/ (1 + x)" @ foaR R faar sifeg | w9 <fifag p, g, reix
S HHIE: UBdl, §uxT, ndi 3} (n+1)daf usl @ [vnia 21 (ps + gr) foas €REx 27

(@)1+2n (b) 1 +2n?

(€)1 +n? (d)1+4n

. . . 3 )
Let sin"lx + sin"ly +sin1z = 7” for 0<x, v,z < 1.What is the value of x1000 4 ,,1001 4 >1002 2/ 15

o L o 3
ARG 0<x,v,z <13 faw sin"lx + sin"ly + sin 1z=7"§| 51000 4 1001 4 51002 57 g oy 272

(@0 (b) 1
(c)3 (d) 6

Let sinx + siny = cosx + cosy for all x,y € R. What is tan(§+i—’) equal to?/ a1 it wdft x, yER &

fev sinx + siny = cosx + cosy 21 tan(§+i—') frae SRR 2

(a) 1 (b) 2
() V2 (d) 2v2
Let Az[_OL 3] and (ml + nd)®> = A

where m, n are positive real numbers and | is the identity matrix. What is (m + n) equal to?/ s <fifsie

Az[_2 lz,)]sﬁ'\f(ml+nA)2=A 2, 98l m, n gcHe dRdide G 8 99 | 9o e s 21 (m+n)

fra® axrEx 87
(2) 0 (b) >
(91 (d) >

What is the value of the following?

. 13 IE R 13
cot [sin™12 + cot=1 3]/ cot [sin~12 + cot~1 3| &1 7 @ 22
L ) VA | L 5} Al |

(a) = (b)

(0= (d)

Let 4sin’x = 3, where 0 < x < . What is tan 3x equal to?/ a1 diftie 4sin’x =32, SR 0<x <m 2|
tan 3x feae axEx 87

(a) —2 (b) -1

()0 (d)1

Let p, g and 3 be respectively the first, third and fifth terms of an AP. Let d be the common difference.
If the product (pq) is minimum, then what is the value of d?/ s &fifSie p, g sk 3 va wiax st AP @

e Ugdl, fixT AR ui=al ug 2 | 9+ difvie d 9 arax 2 1 afe rvEwd (pq) gaad @, 9 d e1 49w 27

(2) 1 (b) >

()2 (d) 2

Consider the following statements in respect of the roots of the equation x> — 8 = 0:/ fra=vr x3 — 8 =
0 @ ol & "eg ¥ frrafaRad sl ) faar sifrg:

1. The roots are non-collinear./ I s 2 |

2. The roots lie on a circle of unit radius./ g<i, Ve f3sar 9t 9cd i) Rerd 2 |
Which of the above statements is/are correct?/ Swad sl § @ diFT—ar/si9 ° adl 2 /87




35.

36.

37.

38.

39.

40.

51

(a) 1 only/ @9« 1

(b) 2 only/ @9« 2

(c) Both 1 and 2/ 1 3iix 2 g+t

(d) Neither 1 nor 2/ = @t 1 &R =7 &1 2

Let the equation sec x . cosec x = p have a solution, where p is a positive real number. What should be
the smallest value of p?/ w9 ity F®RYT secx . cosec x = p &1 Udh 8d 2, W81 P Uk eMIGTH dRdid®
et €1 p Bl Agad "4 T 8

(a) 5

b1

(c) 2
(d) Minimum does not exist/ =g=a4 4= @71 31f¥ded T8l 8

For what value of 8, where 0 < 8 < % does sin 8 + sin 8 cos § attain maximum value?/ 0 & f&a a9 &

forg, wief 0< 6 <Z 2 sinf + sin 6 cos O frwaw A U HaT 272

(a) (b) 2

(€7 (d) =

Consider the following statements in respect of sets:/ Wwz=aal & ded d fr=falad sel ) faar $ifow:

1. The union over intersection of sets is distributive./ Tq=aat @ wdfss e searars 21

2. The complement of union of two sets is equal to intersection of their complements./ & wH==aai @
AT &1 YR S YIbl Bl gdfs 2 |

3. If the difference of two sets is equal to empty set, then the two sets must be equal./ afe < wq=aal
&l Jiax Rad W=aa @ <xXex 2, df <i9l aq=ad a3y _E} 8 |

Which of the above statements are correct?/ Sufad @l § 4 »9-—4 gl 87

(a) 1 and 2 only/ @ad 1 3R 2

(b) 2 and 3 only/ @aa 2 3} 3

(c) 1 and 3 only/ @9« 1 3iix 3

(d)1,2and 3/1, 2 3iix 3

Consider three sets X, Y and Z having 6, 5 and 4 elements respectively. All these 15 elements are
distinct. Let S = (X—=Y)UZ. How many proper subsets does S have?/ #i= @z X, Y 3k Z ® fErx
BIfoTe, N e 6, 5 @i 4 sraga £ 1 3 afl 15 @ag i € o fifvie S = (X=Y)uZ 2| S @ fead s

IS i e L I 4
(a) 255 (b) 256
(c) 1023 (d) 1024

Consider the following statements in respect of relations and functions:/ dgei 3ix el @ dad F

frr=faRad st X faar sifsg:

1. All relations are functions but all functions are not relations./ st dsy, was & dfed wfl b, dde
R

2. Arelation from A to B is a subset of Cartesian product A X B. A &1 B 4 %3 I 448 &rffa 1o A X
B &1 SuaHq=ay 2 |

3. Arelation in A is a subset of Cartesian product A X A. / A %13 1 A9y srdfa 7o A X A &1

STaq=Ed ¥ |
Which of the above statements are correct?/ Sudad &l § 4 dla—w udl 87

(a) 1 and 2 only/ @ad 1 3R 2

(b) 2 and 3 only/ @aa 2 3iix 3

(c) 1 and 3 only/ @a« 1 3R 3

(d)1,2and 3/1, 2 3iix 3

If logyy 21log, 10 + log, (10%) = 2, then what is the value of x?/ af& log,q 2 log, 10 + log,q (10%) = 2
2, O x &I A qay 87

(@) 0 (b) 1

(c) log, 10 (d) log: 2
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45,

46.

47.

48.

49.

50.
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Let ABC be a triangle. If cos2A+co0s2B+c0s2C= —1 then which one of the following is correct?/ s
e ABC s 3w 21 afe cos2A+cos2B+c0s2C= —1 2, at fr=falaa & § sia—wr adl 22

(a) sindsinBsinC =0

(b) sin4AsinBcosC =0

(c) cosAsinBsinC =0

(d) cosAcosBcosC =0

What is the value of the following determinant?

|cos C tand 0 | |cos C tanA 0 |

sin B 0 —tan A| / axfore (fsefia<e) [sinB 0 —tan Al @1 79 @ &2
0 sinB cosC | | 0 sinB cosC

(a)—1

(b) O

(c) 2tan AsinBsinC

(d) — 2tan A sin B sinC

Suppose set A consists of first 250 natural numbers that are multiples of 3 and set B consists of first
200 even natural numbers. How many elements does AUB have?/ w9 <fifsie wq=zaa A § ugd 250
gqvie 04 8, Sl 3 & Ve & 3R wH=ud B # ugd 200 99 eMyviie € | AUB # fopas sraaa 27

(a) 324 (b) 364
(c) 384 (d) 400
Let S, denote the sum of first k terms of an AP. What is S0 equal to?/ a1 hifvie S, el waiax goh
920 — 910
AP 3 wza k el @ ahred @t qufar 2, at —2 _ frad awEw 27
920 —210
@1l (b) 2
()3 (d) 4

If the roots of the equation 4x* — (5k + 1)x + 5k = 0 differ by unity, then which one of the following is a
possible value of k?/ afg wi®xor 4x% — (5k+ 1)x + 5k = 0 & Heil @ UP &I Aax 2, o Fr=faRaa & 4
BT K &1 U GH A9 27

(a) &3 b} =1

() =3 (d) ==

Consider the digits 3, 5, 7, 9. What is the number of 5-digit numbers formed by these digits in which
each of these four digits appears?/ sist 3,5, 7, 9 wx foax IIfvw | 39 im0 5— v o feadh dwd
918 o1 Gdd! 2, o9 39 9RI 3ial § 4 ud® e 87

(a) 240 (b) 180

(c) 120 (d) 60

How many distinct matrices exist with all four entries taken from {1,2}?/ ¥& feas o<1 sy faemm= &,
o w9, wfaftedt {1, 2} 4 <t o =17

(a) 16 (b) 24

(c) 32 (d) 48

If i = /=1, then how many values does i~?" have for differentn € Z?aR i=+/—-12, @A P=nezZ s
forg i 72" @ fpas A 22

(a) One / v® (b) Two/ =t
(c) Four/ ar (d) Infinite/ sHd
Y |1 -x X |
If x = ——  y = ——, z=——then what is the value of the following?[1 1 —y|/aff x=-—"— y=
D—C c—a a—bp |1 7 1 | D—C
b |1 -Xx X |
=2 @1 1 —y| & A e R
c—a a—>b
|1 Z 1 |
@0 (b)1
(c) abc (d) ab + bc + ca

Consider the following in respect of the matrix




51.

52.

53.

54.

RN

1. Inverse of A does not exist

—_
[N SN
[N SN

2. A3=4A

3. 3A=A*
1 1 1]

Which of the above are correct?/ sz A=l1 1 1J$ﬁéaﬁ'ﬁmﬁr@awﬁmaﬁm:
1 1 1

1. A @ ufqad &1 aRaw T8 2

2. A3=4A

3. 3A=A*

Sad ¥ 4 s9-4 ud 27

(a) 1 and 2 only/ @aa 1 3R 2

(b) 2 and 3 only/ @aa 2 3 3

(c) 1 and 3 only/ ®4e 1 3ix 3

(d)1,2and 3/1, 2 3k 3

Direction: Consider the following for the next two (02) items that follow. /3mi M aret &t (02) ge=ien
3 fog freforfea @« faar aifvg |

A circle is passing through the points (5, —8), (—2,9) and (2,1). /& ga fdg (5,—8),(—2,9)ax (2,1) &
B®HY I[oRar 2 |

What are the coordinates of the centre of the circle? /39 @ @< & fden® &1 21

(@) (=2,—50)

(b) (=50,—20)

(c) (—24,-58)

(d) (=58,—24)

If  is the radius of the circle, then which one of the following is correct? /afg g« @1 f3mar r 2, @
frrefafRaa & @ siv—war ol 872

(a)r <10

(b) 10<r < 30

() 30<r <60

(d)r > 60

Direction: Consider the following for the next two (02) items that follow. /fd=r: amt M aret &1 (02)
geaien @ fav fefaRad w: faar S

The two vertices of an equilateral triangle are (0,0) and (2,2). /v& wwEg B&gs @ <t 230d (0,0) 3=
:(2,2) 21

Consider the following statements: / frr=fafad semt R faar #ifRve:

1. The third vertex has at least one irrational coordinate. /R 3 &1 &1 4 &9 vs Adenia sulRAg 2
2. The areais irrational. / &=wea saR#Aa 2 |

Which of the above statements is/are correct? /Swwm -l & @ dia—r/a9—< adl 2 /27

(a) 1 only /@ad 1

(b) 2 only /®aa 2

(c)Both 1 and 2 /1 @iz 2 g+t

(d) Neither L nor2/sat 1 sl 7 & 2

The difference of coordinates of the third vertex is /4R it & el &1 siax @ar 27

(@0 (b) V3
(c) 2v/2 (d) 23

Direction: Consider the following for the next two (02) items that follow. /e : ami s ara g (02)

gy @ fay frrefaRea w faarx fifvig g

The coordinates of three consecutive vertices of a parallelogram ABCD are A(1, 3),B(—1, 2)and C(3, 5).

/Us Wiiar_aqidsl ABCD & = warma el & Frdfsns A(1,3),B(—1,2) 3k C(3,5) 21

7|



55.

56.

57.

58.

What is the equation of the diagonal BD? /fa®vi BD &1 w#iexor ar 27

@2x—3y+2=0

(L)3x—2y+5=0

()2x—3y+8=0

(d)3x—2y—5=0

What is the area of the parallelogram? /w#wiaR_ aqdst &1 a=wa @ar 27

(a) 1 square units /1 a7 &1

(b)% Square units/% CRFCaE]

(c) 2 Square units /2 a1 g®18

(d) g Square units/ %aﬁf FHIS

Direction: Consider the following for the next two (02) items that follow: /o< amt 3= ared &t (02)
g @ fav frefaRed w faarx fifvig

The equations of the sides AB, BC and CA of atriangle ABCarex —2=0,y+1=0andx+2y—4 =
0 respectively. /v® Brgst ABC # goait AB,BC 3R CA @ wfioxor 91 : x —2 =0,y + 1 = 0 o
x+2y—4=0 %]

What is the equation of the altitude through B on AC? /AC WX B % fidera &1 aifiaxer am 382
@x—-3y+1=0

b)x—3y+4=0

C)2x—y+4=0

d2x—y—-5=0

What are the coordinates of circumcentre of the triangle? /s & "Re< & fdene @ 872

(a) (4,0 (b) (2, 1)

(©) (0,4 (d) (2, —1)

Direction: Consider the following for the next two (02) items that follow./f<dsr: 3mt a1 aret &1 (02) yg=mEen

® foru frfeafead R faar sifsie |

The two ends of the latu rectum of a parabola are (-2, 4) and (-2, -4). /& WRde™ & Alfcd (ded 3deqd ) @

< sica R (—=2,4) s (=2,—4) 2|

519).

60.

61.

8|

What is the maximum number of parabolas that can be drawn through these two points as end points
of latus rectum? /=if¥eid (ded Y9cH) @ <l i g @ wu # 39 g1 fdgan 4 rfdreaq fod waay iF o
qJad B
(a) Only one /@4 &
(b) Two /=1
(c) Four/=amr
(d) Infinite /3rA4
Consider the following statements in respect of such parabolas: /%% wRaaal & wdgy d fFrfaRad s
W faar sifse:
1. One of the parabolas passes through the origin (0,0) . /379 ¥ & Raad Ja faisg (0,0) ¥ Tordr 2|
2. The focus of one of the parabolas lies at
(-2, 0). /3% 4 s Raad &1 TR (Biew) (—2,0) ) Red 21
Which of the above statements is/are correct? /Sww &l § ° dia—wdar/sa—x ugdl 8 /2 |
(a) 1 only /9« 1
(b) 2 only / ®aet 2
(c)Both 1 and 2 /1 @iy 2 =t
(d) Neither 1 nor2/s1at 1 alR 9 & 2
The locus of a point P(x, vy, z) which moves in such a way that z=7 is a /v& 8§ P(x,y,z) @1 fdguer
(e ) 39 YR, ¥+ yRafdad axar 2 fv z =7 2, a1 faguer (enw«) @r 82
(a) Line parallel to x — axis /x —31&T & WHIAR_Ud 3@
(b) Line parallel to y — axis/y — 3181 & \HIdX_Yd J@T
(c) Line parallel to z-axis /z — a1&1 & ¥WHIAR Ud Il




62.

63.

64.

65.

66.

67.

68.

9|

(d) plane parallel to xy — plane /xy —del & AR Us_ AHdd

Consider the following statements: / fr=faRad wet R faarR s

1. Aline in space can have infinitely many direction ratios. /3iaRe& () # s I@m & +d fad—squrd
B "ahd 21

2. ltis possible for certain line that the sum of the squares of direction cosines can be equal to sum of
its direction cosines/ f&ft Fif¥ad Y@m @ o a8 dad 2 f6 R— sl @ 9 & %, S 36l &
fas— @Rl @ ATHd ® X6} 8l

Which of the above statements is/are correct? /Sug® ®a d ¥ di9—da1/a—4 gl 8 /87

(a) 1 only /®de 1

(b) 2 only /®aa 2

(c)Both 1 and 2 /1 @iz 2 =i+t

(d) Neither 1 nor2/ssat 1 sl 9 &1 2

The xy — plane divides the line segment joining the points (—1,3,4) and (2,-5,6) /xy —ad, f§g

(—1,3,4) @ix (2,-5,6) ® wiisd drd Y@Es ol fod yer faaria axar 87

(a) Internally in the ratio 2 : 3 /3ndR® w7 ¥ 2:3 @ 3ud &

(b) Internally in the ratio 3 : 2 /3raR® wu & 3:2 @ 3F[Ud

(c) externally in the ratio 2 : 3 /9B : 2:3 © 3FUE #

(d) externally in the ratio 2 : 1 /9181 2:1 & 3uTd

The number of spheres of radius r touching the coordinate axes is /fEe® a1l & Wl &= 9 r

Proar & et B ger feah 87

(a4 (b) 6

(c) 8 (d) infinite/sr=ia

ABCDEFGH is a cuboid with base ABCD. Let A(0, 0, 0), B(12, 0, 0), C(12, 6, 0) and angle between AB

and AG; B is the angle between AC and AG, then what is the value of cos2a + cos23? /ABCDEFGH

Ue =419 8, fodr smeR ABCD @1 s+ <hfsg A(0,0,0), B(12,0,0),€(12,6,0) 31 6(12,6,4) i 21 afs AB

3 AG & 1 &1 ®1vr o 21 AC 3R AG & 9 &1 »ivr B B, 1 cos2a + cos2f &1 AF @41 87

(@)= (D)=

(c) 22 (d) -2

Let @ b, and € be unit vectors such that
@ x b is perpendicular to ¢ . If 8 is the angle between @ and b , then which of the following is/are

correct? /am <ifte @, b, sk ¢, ¢80 was wRkw 2 f @ xb,c Waa 1Ak @ ak b @ g &1 Hior 92,
dal frfaflea 4 9 sl9—war/«i9-—4 w1 2 /87

1. @xb =sinf ¢

2. @ (b xc)=0

Select the correct answer using the code given below/ i@ fag v %2 &1 yaiT s Al Sax g |

(a) 1 only/®ad 1 (b) 2 only / ®aet 2

(c)Both 1 and 2 /1 @iz 2 g+t

(d) Neither 1 nor2/sat 1 sl 9 & 2

If@ +3b =3i—jand 2@ + b = i — 2]. then what is the angle between @ and b ? /afs @ + 3b = 3i —
jaR 2@ +b =i—2j @ @ @ b @ da w1 By fam 22

(@) 0 (b) =

(O (d) 2

If (@ + b) is perpendicular to @ and magnitude of b_is twice that of @ then what is the value of

(42 +b).b equal to?/afk (@ +b) .@ W cid 2 3R b &1 uRemr, @ @ aR¥or &1 Qi 2, ot (4a +
b).b 1 A fpas awEy 27?

(@) 0 (b)1

(c) 8l@|? (d) 8b |2




69. Let@, b and ¢ be three vectors such that @, b_and ¢ are coplanar. Which of the following is/are
correct? / i MR @, b s ¢ i wier 89 & 5 @, b e ¢ wwdeld 2| PrafaRed ¥ @
HIT—1 /BT gl 2 /87
1. (@xb)xciscoplanarwith@ andb /(@ xb) X< .a@ 3k b @ wrer wiadha @
2. (@xb)xCisperpendicularto@ xb /(@ Xb)XT,a X buwx @d 21
Select the correct answer using the code given below. i@ g 719 %e &1 g7 & ¥l Iax gfg |
() 1 only /@ad 1
(b) 2 only/ @aa 2
(c)Bothland 2/1 3k 2 g1
(d) Neither 1 nor2/s1at 1 sk 7 & 2
70. If the position vectors of A and B are (v2—1)i—jand i+ (v/2 + 1) j respectively, then what is
the magnitude of 4B ?/afX A sk B & Refy uftwr sz (V2 —1)i—j sk i+ (V2 + 1) ] 2, @t AB @1
gREToT F¥T 87
(a) 2v/2 (b) 3v2
(c) 2v/3 (d) 3v3
71 fy=1+ )1 +x) (1 +xMH (A +x8) (1 + x1©) then what is Z—z atx = 0 equal to? /afy y=(1 + x)(1 +

DA+ xHA+xHA+x) A x =0« Z—z frae TET 27
@o (b) 1
()2 (d)4
72. If y = cosx. cos 4x.cos 8x, then what iS% Z—i atx = % equal to? /afe v = cos x.cos4x.cos8x &, di x = %
K 31, % frae RER 27
(@ -1 (b) 0
(1 (d)3
73. Let f(x) be a polynomial function such that f, f(x) = x*, What is f’ (1) equal to? /3 <hfSiw f(x) 59
YHR &I TP 9898 Bad & 16 fo f(x) = x* &1 f () fras swEe 22

(@0 (b)1
(c)2 (d) 4
74. What is lim,, ., anzn where a > b > 1, equal to? / lim,, ., ann e s @, wefa > b > 1?2
(a) =1 () O
©1
(d) Limit does not exist /a1 &1 il 7l 2 |

X
75. Letf(x)={1+ﬁ' O<x<2
U kx 2<x<4

21 afg

X
If lim,_,, f(x) exists, then what is the value of k? /s <fifsie f(x) = !1 + 2k’ O<x<2
( kx 2<x<4

lim,_,, f(x) @1 aif¥da &, a k &1 99 Fa1 27
(a) —2 (b) -1
()0 (d) 1
76. Consider the following statements in respect of f(x) = |x| —1: / f(x) = |x| — 1 & H¥g # f=fafeaa
Fl R farR i
1. f(x)iscontinuousatx =1./x =1 R f(x) dad 21
2. f(x) is differentiable at x = 0./ x = 0 R f(x) s@®aA 2|
Which of the above statements is/are correct? /Sudw =l 4 4 dla—war/ s34 wdl 2 /27
(a) 1 only/®dad 1
(b) 2 only / @aet 2
(c) Both 1 and 2 /1 siix 2 I4F
(d) Neither 1 nor 2/s1 @t 1 ik 7 & 2

10|



77. If f(x) = M, x # 0, where [.] denotes the greatest integer function, then what is the right-hand limit of

X7
f(x) atx = 1?7 /af f(x)=t—1,x¢0, 2, wief [.] wEew quife wad Bt BRI @Rt 2, A x =1 W £(x) B
<f&or A @ 27
(@ —1
(b) O
1
(d) Right-hand limit of f(x) at x = 1 does not exist/ x = 1 R f(x) @ sf¥or W &1 iRaw & 87

78. Consider the following statements in respect of the function f(x) = sin (xi)x # 0/ we f(x) =
sin(%),x # 0 & sy d fa=faRad st ) faar sifvw:
1. Itis continuous at x = 0,if f(0) =0./af f(0)=0323 @i I8 x =0 R Had 2|
. . 2 2 ]
2. ltiscontinuous atx = —./ 98 x = — R Jdd 2|
VT NTT

Which of the above statements is/are correct?/ Sudad weri § ¥ i9—ar/«i9— adl 2 /87
(a) 1 only/ ®aa 1
(b) 2 only/ ®aa 2
(c) Both 1 and 2/ 1 3iix 2 gI=f
(d) Neither 1 nor 2/ at 1 ailx =7 &1 2
79. What is the range of the function f(x) = 1 — sin x defined on entire real line?/ Gyrt arafds I@m w®
R wad f(x) = 1 — sinx &1 IR 741 87
(a) (0, 2) (b) [0, 2]
() (=1,1) (d) [-1, 1]
80. What is the slope of the tangent of y = cos ! (cosx) at x = —% 2l x= —%tr\f
Y = cos ! (cosx) @t vzt (2c) B yavrdr (FA9) T 82
(@) —1 (b) O
(c) i (d)2
81. What is the integral of f(x) = 1 + x* + x* with respect tox? 2/ x> @ saa & f(x) =1+ x> + x* &1
HHIhel 441 87

3 5
@x+—+=—+C
) )
13 5
b)=+=+C

X4 X

6
Cx*+—+=—4+C
7 5

mn¥+§+§+c
82. Consider the following statements in respect of the function f(x) = x* + 1 in the interval
(1, 2):/ siaxra (1, 2) % b f(x) = x% + 1 @ wdg A Fe=faRad seel w® faar st
1. The maximum value of the function is 5./ we= &1 3iffred™ 719 5 B |
2. The minimum value of the function is 2./ Be=T &1 ~g=aq AT 2 B |
Which of the above statements is/are correct?/ Swiad weFt § ¥ Hi9—ar/ w94 wdl 2 /872
(a) 1 only/ ®aa 1
(b) 2 only / @9« 2
(c) Both 1 and 2/ 1 siix 2 g=f
(d) Neither 1 nor 2/ = @t 1 3R 7 &1 2

83. If f(x) satisfies f(1) = f(4), then what is ff f'(x) dx equal to?/ afx f(x) f(1) = £(4) &1 T Hxa 2,
[ f (x) dx fra avm 22

(2) -1 (b) 0
()1 (d) 2

84. What is fge’" (cos x) dx equal to?/ fge’” (cos X) gy fraed wER 22
(@ -1 (b) 0

11|



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

12|

(1 (d) 2
If [vV1—sin2x=Asinx+ Bcosx + C,where 0 < x < % then which one of the following is correct?/ afe

f\/1—sin2x=Asinx+Bcosx+C,\_:|%‘T"0<x<%§,aﬁﬁwﬁfrﬁ§lﬁﬁ@aﬁﬁ—w11%‘1%‘?

(@ A+B =0 (b)A+B—2=0

(Q)A+B+2=0 AA+B—-1=0

What is the order of the differential equation of all ellipses whose axes are along the coordinate axes?/
U8 gl Al @ siged iR B Pife (3iex) ar 2 RNre e, Aidse sien o are—arer g7

@1l (b) 2

(c)3 (d) 4

What is the degree of the differential equation of all circles touching both the coordinate axes in the
first quadrant?/ 39 uHl 9=l @ add WHeExvT H g ((RN) @ 2, s g4 Fidee el @ vem agerfe §
3t wxd &7

a1 (b) 2

(3 d) 4

What is the differential equation of y = 4 — g Wy=A— g BT Jdhcl THHT FaT 8?2
@xy, +yv; =0 (b) xy, +2y; =0

() xy, —2y;, =0 (d)2xy, +y;, =0

What is fG” In(tan f) dx equal to?/ fan In(tan %) dx feas sxEx 2?

(2) 0 (b) >

1 (d)2

Where does the tangent to the curve y = e* at the point (0,1) meet x — axis?/ Rig (0,1) R a6 y = e*
B 3w, x —38 UX bgl Hord) 22
(@ (1,0 (b) (—=1,0)

(c) (2. 0) (d) (==.0)

Consider the following statements in respect of the function f(x) = x + %: [ B

f(x) =x+> & wdu § Freafafea ool v faw A

1. The local maximum value of f(x) is less than its local minimum value./ f(x) @1 e ftead qm,
3D WY Adq9 99 8@ 7 2 |

2. The local maximum value of f(x) occurs at x = 1./ f(x) &1 %=1y 3iftredas a9 x = 1 R a1 2

Which of the above statements is/are correct?/ Sudad seri § ¥ id—war/«i9— adl 2 /87

(a) 1 only/ @9« 1

(b) 2 only/ ®aa 2

(c)Both 1 and 2/ 1 3k 2 <9

(d) Neither 1 nor 2/ at 1 sk 7 &1 2

What is the maximum area of a rectangle that can be inscribed in a circle of radius 2 units?/ 2 s&18

(gfie) frear ared fodll 9aa A sifea fey w1 Ge+ ared ol 3maa &1 siftreay 89awd = 27

(a) 4 square units/ 4 a7t &g

(b) 6 square units/ 6 @t &g

(c) 8 square units/ 8 aif g®Ig

(d) 16 square units/ 16 @ ga1g

What is [—% equal to?/ [ —2_ fras swm@z 22/

X(x=F1) X(x=+1)
2
@<:m(——)+cC
2 (217
2
O In(—)+c
X F1)7
2
@32m(—=)+c
2 (x=F1)7
2
dim(=) +c
Z \ xX= 7

What is the derivative of e¢” with respect to e*?/ e* & Wasr ¥ ¢ & Jadwds a1 272




95.

96.

97.

98.

212).

() e (b) e*

(c) e e* (d) ee*

What is the condition that f(x) = x> + x? + kx has no local extremum?/ f&a Rerfad & f(x) = 23 + x% +
kx &1 o3 v wx9 99 " 8hn?

(@) 4k <1 (b)3k>1

)3k <1 (d3k<1

It £(x) = 2*, then whatis [,°"%) dx equal to?/ af f(x) =2* &, at [;°L0) dx R avrag 22

(a)41In2 (b)In4

(c)Inb (d)81In2

If [°, £(x) dx = k.then [ |f(x)| dxis/afx [° fo0) de =k at [ |f(0)] dx

(a) less than k/ k &t sier 2

(b) greater than k/ k & ss1 2

(c) less than or equal to k/ k st sier a1 K @ sRex 2

(d) greater than or equal to k/ k &t ss1 a1 K & sRex @

If the function f(x) = x* — kx is monotonically increasing in the interval (1, ), then which one of the
following is correct?/ af& wed f(x) = x* — kx 3iaxral (1,00) ¥ usfaseq: aefae 2, ot Fre=falRea § 4
Big—ar adr 27

(@ k<2 (b)2<k<3

(c)3<k<4 (d) k>4

What is the area bounded by y = [x], where [.] is the greatest integer function, the x —axis and the
lines x = —1.5 and x = —1.8?2/ y = [x], 5I&l [.] 7e<dq Yuli® ®a= 8, x — & Ua @il x = —1.5 3
x = —1.8 gRT uRSg &7 &1 &% 1 BIM?

(a) 0.3 square unit/ 0.3 T &S

(b) 0.4 square unit/ 0.4 asf g&1g

(c) 0.6 square unit/ 0.6 a7 g&1g

(d) 0.8 square unit/ 0.8 T &1

100. The tangent to the curve x% = y at (1, 1) makes an angle 6 with the positive direction of x — axis,

Which one of the following is correct?/ (1, 1) R a% x% = y @) W@ x — 318 @) g1cie a3 & qrel
0 ®ivr grcY © | Fre=forlRad & @ &ia— adl 2?2

(@) 6 <=
b I<h<™

QZ<g<=
3 5]

di<p<®

101. Consider the following relations for two events E and F:/ &1 39w (3d<) E sk F & fev frre=falRaa

Fopl R AR i |

1. P(ENnF)>P(E)+P(F)—1

2. P(EUF)=PE)+P(F)+ P(E n F)

3. P(EUF) =P(E)+P(F)

Which of the above relations is/are correct?/ Suf«d @iw®l d 4 dI9—ar/si9-4 ugl 2 /87?
(a) 1 only/ @9« 1 (b) 3 only/ ®aa 3

(c) 1 and 3 only/ @a« 1 @ik 3

(d)1,2and 3/1, 2 3k 3

102. If P(A|B) < P(A), then which one of the following is correct?/ afe P(A|B) < P(A) 2, @i frr=fafea 4 4

13|

B—w1 GEl 8?

(a) P(BJA) < P(B)
(b) P(BJA) > P(B)
(c) P(BJA) = P(B)
(d) P(BJA) > P(A)




103. When the measure of central tendency is available in the form of mean, which one of the following is
the most reliable and accurate measure of variability?/ 5i9 &= yafea &) A9 w129 & w4 A Suder &, i
frrafafaa & @ sl aRafdar @ wed afte fazaaia s gemef #mg 372
(a) Range/ aR=R (}w)

(b) Mean deviation/ srea1 faga=
(c) Standard/ w91 _faga=
(d) Quartile deviation/ aqeie g

104. A problem is given to three students A, B and C, whose probabilities of solving the problem
independently are % % and p respectively. If the probability that the problem can be solved is % then
what is the value of p?/ fi= 813 A, B 3iik C @l va we= fRar irdr 21 939 @) add ®t 9 8d &<+l

uﬁwﬁm%%aﬁ’\' pé’luﬁuwmaﬂﬁaﬁmgé,mpmwwé?
(a) 2 (b) =
()5 (d) 5
105. In a cricket match, a batsman hits a six 8 times out of 60 balls he plays. What is the probability that on
a ball played he does not hit a six? t® fswe da |, td Teddrs SUd gRT Well 18 60 el 4 8 9R (B2)
ARAT 2 | 399 91d @) 941 uifdedr & 6 s g1 @l 18 fed)l e A 98 v (v) T aR?
() 2 (b)
(©) = (d) =
Direction: Consider the following for the next two (02) items that follow./ fAder: 3t 3= ard & (02) we=ien &
fore frr=faRaa wr faar +ifvg |
Two regression lines are given as 3x —4y+ 8 =0and 4x — 3y — 1 = 0/ <t wwrzraer (Ree) 3@d 3x — 4y +
8=03R4x—-3y—1=0a wu d 4 7 &I
106. Consider the following statements:/ fr=ferRad s ax faar $ifsw:
1. The regression line of y on xis y =%x+ 2./ x 4R y B qHIsEer I%m y =%x+ 2 21

2. The regression line of x on y is x =%V+%./V1T\' X D IS T X =%v+% 2|
Which of the above statements is/are correct?/ Sudad st & ¥ id—ar/«i9—x adl 2 /87
(a) 1 only/ ®aa 1
(b) 2 only/ ®aa 2
(c) Both 1 and 2/ 1 3iix 2 g+t
(d) Neither 1 nor 2/ at 1 ailx =7 &1 2

107. Consider the following statements:/ fr=feRad weal X faar sifog:

1. The coefficient of correlations r is % . asdeY U I, %él

2. The means of x and y are 3 and 4 respectively./ x 3ix y & #mea Haer: 3 3 4 &

Which of the above statements is/are correct?/ Sudad &=l § d wia—dar/«9-—4 9d 2 /87

(a) 1 only/ ®aa 1

(b) 2 only/ @9« 2

(c) Both 1 and 2/ 1 silix 2 gi=it

(d) Neither 1 nor 2/ = @t 1 3R 7 &1 2
Directions: Consider the following for the next two (02) items that follow./ fAdzr: amt = aret & (02) wg=is
& fou frr=falRad w faarx difvig
The marks obtained by 60 students in a certain subject out of 75 are given below:/ f&=ft fR=a fasa 60
BEA gRT 75 ¥ 4 urw e v 3w g fou v &

Marks/ si® Numbers of students/
faenfeln &) dw
15-20 4
20-25 5
25-30 11
30-35 6
35-40 5
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40-45 8
45-50 9
50-55 6
55-60 4
60-65 2
108. What is the median?/ sifasr (Hifsa=) <= 2?
(a) 35 (b) 38
(c) 39 (d) 40
109. What is the mode?/ aga® (Wis) &1 87
(a) 27.27 (b) 27.73
(c) 27.93 (d) 28.27

110. What is the mean of natural numbers contained in the interval [15, 64]?/ siarret  [15, 64] # siafds
gYoTihl BT AT T 87
(a) 36.8 (b) 38.3
(c) 39.5 (d) 40.3

111. For the set of numbers x,x,x + 2, x + 3,x + 10 where x is a natural humber, which of the following
is/are correct?/ st x,x,x +2,x+ 3,x + 10 ©El x s g9qvi® 8, & A==y & fay fafaRaa & &
HIF—d1 /B4 Gl 2 /87
1. Mean > Mode/ wreq > Sga®
2. Mean > Mean/ #rfeaa®st > #Area
Select the correct answer using the code given below./ fid {3 U %2 &1 g9T &R 9 Swx g |
(a) 1 only/ ®aa 1
(b) 2 only/ @9« 2
(c) Both 1 and 2/ 1 3iix 2 g+t
(d) Neither 1 nor 2/ s =t 1 X 7 &1 2

112. The mean of 10 observations is 5.5, If each observation is multiplied by 4 and subtracted from 44,

then what is the new mean?/ 10 3&vif @1 #1e9 5,5 2 | gfa Ud® Y& &l 4 [0 Hx foar o 3ix 44 4 4
g2 [t 0 0 s s 2 L 2 O 2 | A R
(a) 20 (b) 22
(c) 34 (d) 44

113. If g is the geometric mean of 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 then which one of the following is
correct?/ afs 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 @1 iviwk #rew ¢ 2, df Fafafea § @ sia—war ad
8?
(a)8<g<16 (b) 16 <g<32
(c)32<qg<64 (d)g <64

114. If the harmonic mean of 60 and x is 48, then what is the value of x?/ af& 60 3Rk x &1 FUHS ey 48 B,
al x &1 99 91 87
(a) 32 (b) 36
(c) 40 (d) 44

115. What is the mean deviation of first 10 even natural numbers?/ ¥ert 10 |9 S-qvIic] &1 Ard faaes @
8?7
a5 (b)5.5
(c) 10 (d) 10.5

116. 1f 3% x; = 110 and 3/%, x,2 = 1540 then what is the variance?/ afs ¥1%, x; = 110 six 3'1° ;2 = 1540
g, ° yaxer 1 87
(a) 22 (b) 33
(c) 44 (d) 55

117. 3-digit numbers are formed using the digits 1, 3, 7 without repetition of digits. A number is randomly
selected. What is the probability that the number is divisible by 3?7/ siwl 1,3,7 &1 9917 &R (3wl @1
gRigfed fey ) 3- sty =] 918 ol & | T 91 &1 ggfos @y 9 99 far oiar 2 | 39 91 @ a1
uiRear 2 f 98 9 3 9 "9rey 8l?
(a0
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118. What is the probability that the roots of the equation x% + x + n = 0 are real, where n € N and n < 4?/
U 99 @ a1 wiliedar @ 5 wher x2 +x+n=0 @ o aafd® &, swin €N sk n< 4 &2

@0

119. If A and B are two events such that P (not A) = % P(not B)= % and P(AIB)= % then what is P(BJA)
equal to?/ afx A sk B U9 &l g (g9€) & fb P (A=) = l P(B =) = i and P(A|B)= i 2 @ P(BIA)
fra® xR 287
(@) (b)

OF (d) 2

120. Seven white balls and three black balls are randomly placed in a row. What is the probability that no
two black balls are placed adjacently? ard swe W2 sl dI9 @il 1€ ve dfed § arigee wy 4 &l wird)
2| S 91d DI w1 Aifedr & T < droll 1 af¥ee 1 vl wre?

(a) = (b) =

() = (d) =
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ANSWER-KEY NDA-II 2021 (MATHEMATICS)
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