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1. If x* + x +1 =0, then what is the 3. If log,, 2, log,,(2* — 1), log,,(2* +3)

value of x'° + x2% + x201?
(@) -1 (b) 0
(c)1 @3
3 (b) Given that,
x>+ x+1=0 0
019 + x20 4 201 = 1904 | o 4 42
= 1% x 0
=0

. If x, y, z are in GP, then which of
the following is/are correct?
1. In(3x), In(3y), In(3z) are in AP.
2. xyz + In(x), xyz + In(y),
xyz + In(z) are in HP.
Select the correct answer using the
code given below.
(@) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
(a) Given that x, y, zare in GP.
g V2 = xz 0
(1) Iflog(3x), log(3y), log(3z) are in AP
Then, 2 log(3y) =log(3x) +log(32)

9y® = (9x2)
9y? = (9x2)
Y2 =z

Hence, statement (1) is correct.
Hence, we can say if x, y, zare in GP.
Olog x,logy, log zare in AP.

0 xyz + log x, xyz + log y, xyz + log z
are in AP.

Hence, Statement (2) is wrong.
0 Option (a) is correct.

are in AP, then what is x equal to?
@a0 (b) 1
(c)log, 5 (d)logs2

® (c) Given that, log2,l0go@* - 1),

logig@* + 3)are in AP.

02 logyp2™ = 1) =log;p2 +logyo@* + 3)
logip@* = 1)* =log;p2(R* + 3)

O 2% +1-2@2" =212 +6

O %P -42%)-5=0

Let 2% =y

0 v -4y -5=0
(y=-95((+1=0

O y=5ory=-1

(Ignore because 2* cannot be negative)
O y=50 2=5

x =log, 5
Hence, option (c) is correct.

4. LetS=1{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

(a) 30 (b) 49

(c) 90 (d) 147

® (c)Let S={2,8,4,56,7,9}

O nS)=7
Three digit number less than
500 =

3 6 5
=3x6x5=90

[ Option (c) is correct.
Note Hundreds digit can be filled with
3 choices that are 2, 3, 4.
Similarly, tens digit can be filled
with 6 ways and unit digit can be
filled with 5 ways.

5. If p = (1111 ... up to n digits), then

what is the value of 9p°® + p?

(@10"p (b)2p00”
(€)10"p -1 (d)10"p + 1

® (a) Given that,

p=(1111... upto n digits)
=1+10 +10% +... +10""
_1(10" - 1)

10-1
n_
Favar+at+. v =200
Lt _1 O
0 r=1g
10" -1

O =

P 9
0 9p=10" -1
O 9p + 1=10"

O 9p%+ p=10"[p
0 Hence, option (a) is correct.

6. The quadratic equation

3x% = (k* +5k) x +3k? —5k =0has
real roots of equal magnitude and
opposite sign. Which one of the
following is correct?

5
a)0<k<=
(@) 3
(b)0<k<§only

C)Z<k<Z
()5 3

(d) No such value of k exists.

() (d) Since, we know that if a quadratic

equation ax® + bx + ¢ = 0has real
roots of equal magnitude and opposite
sign.

Then, b=0 ()
and product of roots< 0 ()]



In the given quadratic equation, g=-2p=-2(1) 2.From 1; a, b, c are in AP.

3x2 - (k? - Bk)x + 3k? =5k =0 g=-2 O b=a+d,c=a+2d
a=3b=-(k?+5k),c = 3k® - 5k 0 Option (b) is correct. where, d is common difference.
By Eq. (i), b=0 a b ¢ O®B+cl=(@+d +a+2d)°
— 2
a - (k% 5k¥ O 9.1fA=|d e f 4-(2a+3d) ) )
O k(k+5)=0 hoi c+a) =(@a+2d +a)" =(a +2d)
0 k=0-5 £ 0 @+bP=(@+a+d?=2a +d)
By Eq. (i), Product of roots < 0 then what is Here, (c + a)* = (b +c).(a + b)?
<o 3d +5g 4a+7g 6g So,(b+c)?, (c +a)’ (a+b)’arenotin G.P.
a 3e +5h 4b+7h 6h |equal to? Hence, option (a) is correct.
2 _
O ngf”%o Sf+5i 4c+7i 6 RS '
A=
K(3k - 5)< 0 @2 (b)7a 0 1
(c) 724 (d) - 724 ,
0<k<? a b c where a 0N, then what is
100 50 25
3 ® @) GvenA=|d e f A = A" —2A® equal to?
h

From (i) and (ii) no such values of k exists. ; (a) -2/ (b) -1
Hence, option (d) is correct. g (c)21 (d)/

7.1fa, = n(n!), then what is 8d +5g 4a+7g 6g where I is the identity matrix.
.Ifa, N,

=| 3e+5h 4b+7h 6h
a +a, +ay +...+a;, equal to? e asti ® (a)A:E" a0, oN
(@) 10! - 1 (b) 111+ 1 B 18
(c) 10! +1 (d)y111 =1 3d +5g 4a+7g g The sequence for given matrix A is
® (d) Given, a, = n(n!) =6/ 3e + 50 4b+7h h A= O nad
=(n+1-1)(n) 3f+ 5/ 4dc+7i i B 1H
=(+ n!-n! ByCy - C; -5C;5;C, - C, —7Cy4 I:IA‘OO—A5°—2A25=D1 100a0
=(n+ N -n! 3d 4a g E) 1 H
O a, =21 -1l =6|3 4b h o SOaD_ZDI 25a0]
a, =3!-2I 3 4o i B 18 B 1H
dag _Oi-1-2 100a - 50a - 50a0]
ap = 11! - 10! =6x3x4le b h|ByC,C, “HB-0-0 1-1-2  H
Oa, +a, +az +... +ayp P P
=204 1143121441 =31 +.. +111-10! -0 Y
=111 =11 adyg Ho -2f
=111 =1 =-721b e h ByR ~ C Hence, option (a) is correct.
' c f i
0 Option (d) is correct. b a -b a-b-c¢
a c
8. If p and q are t?e non-zero roots of —_7ld e fl=—2n 12.1f|-a b -a+b—c|-kabc=0
the equation x“ + px + ¢ =0, then g h i —a -b —a-b+c
how many possible values can ¢
have? Hence, option (d) is correct. (a#0,b#0,¢c#0)
(@ Ni (b) One ) . then what is the value of k?
(c) Two (d) Three 10. If , , are in HP, then (@-4 (b) -2
® b+c c+a a+b (c)2 (d)4
(b) Given quadratic equation .
x%+ px+q =0 which of the following is/are correct? ® (a) Given that,
1. a, b, c are in AP a -b a-b-c
and roots are pandq (non zero) - 60 _
- 2 (b+C)2 (C+a)2 (a+b)zarelnGP —a b -a+b-c|—-kabc =0
0 Sumofroots:w ’ ’ ’ : —a -pb -a-b+cC
coefficient of x2 Select the correct answer using the
p+qg=-p () code given below. @z0,b#0cz0
_ constant term (a) 1 only (b) 2 only R, - Ry +R,
0 Product ofroots = —= -~~~ (c)Both 1and2  (d) Neither 1 nor 2 0o 0 P
pg =q (i) ® (a) Given that, -a b -a+b-c|-kabc =0
LI : -a -b -a-b+c
O pg —q =0 , , are in HP. a a
b+c c+aa+b
q(p-1=0 -2c[(-a)(-b) —-(-a)b]- kabc =0

Ob+c,c+aa+bareinAP.
O@+b+c)-(b+c),(a+b +c) vabe = 4ab
—(c+a),(a+b +c) -(a +b)arein AP, anc = aabe

0 a b ,careinAP. - ) . f=-a
p+qg=-p Hence, option (a) is correct.

qz00p-1=0
p=1

—2c(ab) — kabc =0

From Eq. (i)



8n +7
13. What is z i" equal to,

n=1

where i = ,/—1?
(a) -1 (b) 1
(©)i (d)—i

8n +7
® (@) LetS = > i"
n=1
S=i+i?2+i3+ . +i%*7
QI 8n+7 -10 D4(2n+1)+3 -10
o 1 0= 'g -1 O
o/ O o !/ [}

3 _ 0
= %;D [ /-4n+r — I-r]

o/i-10
_.D-/—1IZI =i
51—15 i1

14. Ifz = x + iy, where i = \/—71, then
what does the equation
2z +|z|° +4(z +Z) —48 =0
represent?
(a) Straight line

O z=x -y

O zZ+ Z2=2x

and | z ‘2= x2+ P

o zz+ z|?P+ 4z +2)-48 =0
(x +iy)(x —iy) + x2+y? + 4(2x) —48 =0

2%+ y?+ x%+y? +8x —48 =0
2x2+2y% +8x —48 =0
X2+ y2+4x -24 =0
which represents circle.
Hence, option (c) is correct.
15. Which one of the following is a
square root of 2a + Z\Iaz + b2,
where a, b IR ?

a+ib a-—-ib

(b) a+ib-.a-ib

(c)2a + ib
(d)2a - ib, where | = /-1
2

® (@)2a+24a%+b?
=2a +ib —ib +2a® -i%?
=(a +ib) +(a —ib)
+2. @+ ib)(a-ib)

=(Ja+ib +.a-ib)

Hence, square root of

2a+2.a%+b%=Ja+ib++a-ib

TT

16. If sin0 and cos0 are the roots of the
equation ax® + bx +¢ =0, then
which one of the following is
correct?

(a) a® + b? —2ac =0
(b) - a® + b? +2ac =0
(c)a® - b? +2ac =0
(d) 32 + b2 +2ac =0
® (c) Given, equation ax?+ bx +¢ =0 ...(i)

-~ Roots are sin 6 and cos 6
O sin9+cose=—§
and sin 6 [tos 6 =(%

On squaring both sides, we get
sin? @ +cos” @ +2 sin Bcos 0 =Z—§

c _b?
1+ 25 =%
al@ + 2c)=b°
O a?-b%+2ac =0
[0 Option (c) is correct.
If C(n, 4), C(n,5) and C(n, 6) are in
AP, then what is the value of n?
(@) 7 (b) 8 ()9 (d) 10
® (@) "C, O0Csand "Cqarein AP.

O 20Cs="C, +"Cq4

17

2n! - n! + n!
5/(n-5)! 4l(n-4)! 6!(n-6)
2(nl)
5(41)(n = 5) (n - 6)!
n' 1 1 0
Hn— (n-95) GXSH
L
5(n—5) (n=4)(n-5) 30

2n-8-5 _ 1
5n%-9n +20) 30
30@2n - 13) = 5n° - 45n + 100
5n? = 105n + 490 = 0
n®-21n+98=0
(n=-14)(n-7)=0
n=14orn=7
0 Option (a) is correct.

18. 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’?

(@) 240 (b) 200
(c) 150 (d) 120
(> (a) In LUCKNOW, there are 2 vowels
and 5 consonants.
04 letter words = °C, [FC, (4!
=10 x 1 x24 =240
O Option (a) is correct.

19. Suppose 20 distinct points are
placed randomly on a circle. Which
of the following statements is/are
correct?

1. The number of straight lines that
can be drawn by joining any two
of these points is 380.

2. The number of triangles that can
be drawn by joining any three of
these points is 1140.

Select the correct answer using the

code given below.

(@) 1 only (b) 2 only

(c)Both1and 2  (d) Neither 1 nor 2

() (b) Given, that there are 20 distinct

points on a circle and we have to draw a

straight line by joining any two of these

points.
Hence, number of straight lines
=2, =209 _4gq
[ Statement (1) is wrong.
and Number of triangle
=2003—2OX19X18—1140
1x2 x3

[ Statement (2) is correct.
Hence, option (b) is correct.
20. How many terms are there in the
1
. & b f
expansion of [— + — +2[]
b° a O

wherea #0,b#£0°?

(a) 21 (b) 22

(c) 42 (d) 43
® @ + 2 o]
bh°  a° |

21
0 %+bgg :%+9§4Z
atl g a
Since, we know that number of terms in
the expansion of (@ + b)" =n + 1
Hence, total number of terms
=42 +1=43
[0 Option (d) is correct.
21. For what values of k is the system
of equations 2k°x +3y —1 =0,
7x =2y +3=0,6kx +y +1=0

consistent?
3+ 11 21+ J161
(@) (o) —————
10 10
3+ .7 4+ 11
(© (d)
10 10

(3 (b) Given equations,
2k% + 3y -1=0
Tx-2y+3=0
Bkx + y+1=0



For consistency, determinant formed by
the equations

2k2 3 -1
7 -2 3|=0
6k 1 1
2k?(=2 = 3) = 3(7 —18Kk)
-1(7 +12k) =0

- 10k? =21 + 54k -7 =12k =0
- 10k? - 42k -28 =0
5k% - 21k +14 =0
(. 21% (341 -280
10
) = 212161
10
Hence, option (b) is correct.
22, The inverse of a matrix A is given
F2 10
by 03 10
He oM
What is A equal to?

@0 20 o2 28
B 4H H3 4f
o 20 1 20
c d
()@ _4f ()H3 s
T2 10O
® @ A=038 _10
B> 2H

10 3 1

O Al=(-2 - _d-=—=-—_%0

| Al =( )@2§ =3
1 3
Aj=—— A,=-2
11 2 12 2
Apy = =1 Ap=-2
01 _,0
N N ) O
EladJA—D§ _2D
H> °H
01 _,0
-1 _ 1 a1 0o O
OA —maole—jEI§ -2D
>H2 “H
a0 5
:2% 2%:% 45
B “B

Hence, option (a) is correct.

23. What is the period of the function
f(x) =1In(2 +sin® x)?

(a)%T )T (©2m (d)3m

® (b)  fx)=InE +sin® x)
-+ Period of sin® x is Tt
and f(m +x) =log {2 +sin® (T +x)}
=log {2 + sin® x}
= f(x)
Hence, period of In@ + sin® x) = Tt
[0 Option (b) is correct.

24, Ifsin(A + B) =1and

Tt
2sin(A — B) =1, where 0< A, B< P

then what is tan A : tan B equal to?
@1:2 b)2: 1
(c)1:83 (d)3:1
® (d) Given,sin(A +B) =1
and 2sin(A-B)=1
0<AB<
2

Sin(A + B) =1 =sinE’T

O A+B=— i
5 0]
2sin(A-B)=1
O sm(A—B):lzsmE
2 6
b1 .
] A-B=— (i
5 (ii)
Now, adding Eq. (i) and Eg. (ii), we get
2A:E+E:ﬂ
2 6 6
A:E‘B:E
3 6
0 tanA:tanB:tanE:tanl[
3 6
1
=3 —=3:1
NE)

O Option (d) is correct.

25. 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?
(@) 25 (b) 50
(©) 75 (d) 100

> (b) Given number of sides (n) = 10

Number of triangles which have no
common side with any of the sides of the
n(n—4)(n -5)

3!

O Number of triangles
_10(10-4)(10 - 5)
e
_10x6x%x5
R
=50

Hence, option (b) is correct.

polygon =

26. Consider all the real roots of the

equation x* —10x% +9 =0.

What is the sum of the absolute
values of the roots?

(a) 4 (b) 6

(©)8 (d) 10

3 (c) Given equation,
x4 =1022+9=0

Lety = x°

O y2 =10y +9=0
y-9(k-1=0

ad y=9 or y=1

x2=9 or y=1
x2=9 or x2=1
x=%3x==%1
O Sum=|3]+[=3| +[1] +| 1]
=8
Hence, option (c) is correct.

n

27. 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 + qr) equal to?

(@1+2n (b) 1+ 2n?
©1+n° (d) 1+ 4n
® (c) Given, (1 + x)"

In the above expansion, (r + 1)thterm

Ty ="Cx'
O T,="Cyx° T, ="Cix’
p=1 ()
u "Cy=q
n=q . (if)
T,="C,_ x"",
T ="Cox”
] r=n .. (iii)
O s=1 (iv)
O (ps+qr)=10 +nh=1+ n?
=1+

Hence, option (c) is correct.

_ - _ 3Tt
28. Letsin 'x +sin 'y +sin” 'z = —
2
for0< x,y,z<1 What is the value
of X100 4 1001 4 ;10029
@0~o
c)3

—

® () Letsin x +siny +sinT z= %

Which is only possible when,
1 Tt

. [ | S
sin x=—, sin" y=—,
2

sin”! z=

N o

O x=1y=1z=1

0 x1000 4 1001 4 ;1002
=1+1+1=3

Hence, option (c) is correct.



29. Letsinx +siny = cosx + cosy for

all x, y OR. What is tan% + %@

equal to?
(@)1

)2 (d) 242

® (a) Given that,

30

sinx +siny =cos x +cos y OxO R

R it
ST
oy o

Hence, option (a) is correct.

0 2
Let A = g -
H2 of
and (ml + nA)?

positive real numbers and I is the
identity matrix. What is (m + n)
equal to?

= A, where m, n are

0 b)
@ ( ):23
1 q3
(© ( )2
(d) Let A= E-Oz Eand (Ml + nAY = A

where, | is Identify matrix

o oo g0 2Qg

.m/+nA—m@ 1H+nE_2 OE
_n OI] 00 2nQ
"B mE Ben of
Oom 2nQd

:H-2n mH
O(ml + nA? = A
Om 2n00m 2n0d_00 20
B2n mBEH2n mH B2 of
h?-4n> 4mp 0O_0O0 20
E—4mn m2—4n25_H-2 0H
O 4mn=2 and m?>-4n°>=0

mn:1 and m=4+2n

When, m =2n
1
2n)(n)=—
@n)(n) 5
nzile=i1
2

O m+n=1+_=
2

Hence, option (d) is correct.

31. What is the value of the following?

cot%in_l §§+ cot™! %%

6 7
a) — b) —
()17 ()16
16 17
c) — d) —
()7 (d) 5
) 3 -1 30
a)cot sin™!' 4 cot™' 2
® @ % 5 2H
0 0O 20 0O
O B1—§@B 40
O cot %ot'1 o—s 0% cot‘1§g
O O 5 o O
g 0 H g

Hence, option (a) is correct.

32. Let 4sin’x =3, where0< x< Tt

What is tan3x equal to?
(@) -2 (0) -1
©0 ()1

® (c)Giventhat4sin®x =3 0<sx< T

| sin x—3

a4
_3 m 27

O sinx =sin— orsin —
2 3 3
O x:EYZJ
3 3
0 tan Gbc—tang
3
=tan m=0
T
Also tan 3x = tan 3@%@
=tan2m =0

O Option (c) is correct.

Let p, q 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?

(@1 (0)

© s (d)

(3 (c) Given that first term of AP = p

34

35

O a=p ()
Where, a denotes first term.
and a3;=q,a;=3
O a+2d =q ()
a+4d =3 (i)
O pq =ala +2d)
=(3-4d)(3 -4d +2d)
=(3-4d)(3 -2d)
=9-18d + 8d*?
Let f=9-18d + 842
f'=0-18+ 16d
=-18 +16d
For maxima and minima
f'=0
O- 18 16t 0
18 _9
16 8
Now, f" =16 (Positive)
So, f will be maximum atd —%

Hence, option (c) is correct.

Consider the following statements
in respect of the roots of the
-8=0

1. The roots are non-collinear.

: 3
equation x

2. The roots lie on a circle of unit
radius.

Which of the above statements

is/are correct?

(@) 1 only (b) 2 only
(c)Both1and 2 (d) Neither 1 nor 2
@) x*-8=0

O (x -2)(x%+2x +4) =0
x = 2,20, 207
Where,w=_1+@

Hence, roots are non-collinear and will
lie on a circle of 2 unit radius.

Hence, option (a) is correct.

Let the equation sec x [¢osec x = p
have a solution, where p isa
positive real number. What should
be the smallest value of p?

(a) (b) 1

2
(€2
(d) Minimum does not exist

(3 (c) sec x [Eosec x =p

1
. sinx [Eos x =P
2
2 sinx cos x
2 _
sin2x




36.

37.

Where, sin2x Of 1, 1]

If sin2x =1

Then p = 2 will be the smallest value.
Hence, option (c) is correct.

For what value of 6, where

T . .
0< 0<—, does sin® +sinBcos O
2

attain maximum value?

T s
a) — b) —
()2 ()3
T T
c) — d) —
()4 ()6
(b) Let P=sin® + sin B [tos 6
0 9% —cos® +cos?6 —sin? 6
ado
aP

For maxima-minima=— =0
ade

cosO +cos? 6 —sin® 6 =0
cos +cos? 0 -1+cos’0 =0
2cos?0 +cosB-1=0

(cos® + 1)2cosB -1 =0

0 cosB=-1 or cosez1

2
O 6=mn or 6="

3
6 = mcan be neglected as@ [0 %) g@

O 0

Wl

Hence, option (b) is correct.

Consider the following statements

in respect of sets.

1. The union over intersection of
sets is distributive.

2. The complement of union of two
sets is equal to intersection of
their complements.

3. If the difference of two sets is
equal to empty set, then the two
sets must be equal.

Which of the above statements are

correct ?

(@) 1and 2 (b)2and 3
(c)1and3 (d)1,2and 3
(@) Since, we know that distributive

property for sets A, Band C.
AOMBY CF (A B) @A C)
and (AOB= An B
(By De Morgan’s Law)

u

A B

C

Also, ifA-B= 0@

0 We cannot say A =B
eg.,if A=pand B={1,2}
OA-B=¢@gand A#B

O Option (a) is correct.

38. Consider three sets X,Y and Z

having 6, 5 and 4 elements
respectively. All these 15 elements
are distinct. Let S =(X -Y) O Z.
How many proper subsets does S
have?

(a) 255 (b) 256
(c) 1023 (d) 1024

® () Given, n(X)=6,n(Y)=5n(Z) =4

S=(X-Y)OZz

Since, all 15 elements are different.
Hence, nX-Y)=6
and nS)=6+4=10
O Number of proper subsets of S

=010 _ 4

=1024 -1

=1023
O Option (c) is correct.

39. Consider the following statements

in respect of relations and functions.
1. All relations are functions but all
functions are not relations.
2. A relation from A to Bis a
subset of Cartesian product
A X B.
3. A relation in A is a subset of
Cartesian product A X A.
Which of the above statements are
correct?
(@) 1and 2
(c)1and3

(b) 2and 3
(d)1,2and 3

() (b) Since, we know that relations can be

function iff every element has unique
image.

Hence, first statement is wrong.
IfR:A - AthenR O Ax A
andifR:A - BthenR OAx B

Hence, 2nd and 3rd statements are
correct.

0 Option (b) is correct.

40. If log,, 2log, 10 + log,(10¥) =2,

then what is the value of x?
@0 (b) 1
(c)log, 10 (d)logs 2

® (b) Given that,

logy02 Oog, 10 + log,(10)* =2

l0gg2 % LI x logyp 10 =2
1040 2

T+x=2

O x =1

[0 Option (b) is correct.

41. Let ABC be a triangle.

If cos2A + cos2B + cos2C = -1,
then which one of the following is
correct?

(@) sinAsinBsinC =0
b)sinAsinBcosC =0
c)cosAsinBsinC =0

d)ycosAcos BcosC =0

(
(
(

() (d) Given that, ABC is a triangle and

cos2A + cos2B +cos2C = -1
01+ cos2A +cos2B +cos2C =0

0 2 cos® A + 2 cos B;ZC@
[tos B;ZCQ:O

0 2cos? A+ 2cos(B+C)

[tos(B-C)=0
{+ A+B+C =180}

0 2cos® A+ 2 cos (180° - A)
[tos(B-C)=0

02cos? A-2cos Altos(B-C) =0

0 2cos AfcosA -cos(B-C)] =0

0 2 cos A[cos(180° = (B +C)]

-cos(B-C)]=0
[+ 2cosA[cos(B C¥ cos(B C) 0
B+C +B-C

D—ZcosA@cos

[tos w@: 0
2
- 4cosAlgosBltosC=0
O cos AltosB[tosC =0

[0 Option (d) is correct.

42. What is the value of the following

determinant?
cosC tanA 0
sin B 0 —tan A

0 sin B cosC
(@) =1
(b)
(c)2tanAsinBsinC
(d)-2tan AsinBsinC

N o

cosC tan A 0

® (b)LetA=|sinB 0 -tanA

0 sinB cosC

A =cosC [0 + sin B tan A]
- tan A [sinBcos C - 0]
=tan Asin Bcos C
—tan Asin Bcos C
M= 0
Hence, option (b) is correct.



43. 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 A [J B have?
(a) 324 (b) 364
(c) 384 (d) 400
(3 (c) Given that, A consists of first 250
natural numbers that are multiple of 3.

O A=4{36912, .., 750},
n(A) =250
Set B consists of first 200 even natural
numbers.
O B={24,6,8, .., 400}
O An B={6,12, ..., 750}
n(A O Br n(Awx n(By n(An B)
=250 + 200 - 66
n(A 0O BF 384

Hence, option (c) is correct.
44, Let S, denote the sum of first k

terms of an AP. What is S¢
Sy ~ St
equal to?
G (b) 2
(€3 (d) 4
() (c) Let's take first K terms are first K
natural numbers.

. 5, = KK+
2
30(31)
. S
Consider 0 = 2
S, -Sy,  20@1) _10(11)
2 2
= @ =3
310

[ Option (c) is correct.
45. 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?
(@ - ? (0) -1
C)—— d)-=
© 5 (d 5
3 (c) Given equation,

4x% - (5K + 1)x + 5K =0
Let the roots are a and 3.

o +p = (CEK 1)
4
_ 5K +1
!
5K
o [B v
Given that, a-B=1

@+ B)° - 4o =1

o

46.

47.

25K2 + 1 + 10K
16

25K2 + 10K + 1= 80K + 16
O 25K2-70K -15=0
5K2-14K -3 =0
5K2 - 15K + K =3 =0
5K(K = 3)+1(K -=3) =0
(K=3)(5K +1)=0

m] K:Sor—1
5

=1+ 5K

Hence, option (c) is correct.

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?

(a) 240 (b) 180
(c) 120 (d) 60
(a) Given digits are 3, 5, 7, 9.

Since, the number of ways to find 5-digit
numbers = 5!

but using 3, 5, 7, 9 every time one-digit
will be repeated.

Hence number of 5-digit numbers with

|
digit 3 repeated = %

Number of 5-digit numbers with digit 5
_ 5!
repeated = Al

Number of 5-digit numbers with digit 7
_ 5!
repeated 31

Number of 5-digit numbers with digit 9
_ 5!
repeated = o0
O Total 5-digit numbers
_5l, 5, 5,5
21 21 21 2!

:4X§§X4XSXZ!§

2!

:4x§§><4><3><2!§
2!

=240
Hence, option (a) is correct.

How many distinct matrices
exist with all four entries taken from

{,2}?

(a) 16 (b) 24
(c) 32 (d) 48
(a) Given digits are 1, 2.

Let matrix = & bO
¢ JH
-~ Each entries can filled with 2 ways.
Therefore, number of distinct matrices
=2 x2 %x2 x2
=16
Hence, option (a) is correct.

48.

49.

If i = /— 1, then how many values

does i~ 2" have for different n 0Z?

(@) One (b) Two
(c) Four (d) Infinite
(b) Given that, i = /=1
To find (/)%
Let/ = r(cos O + i sin )
0 r=18="1
2

. T, T
O = _ _

i %032 +/sm2@

=2n
i

o@)y? = H:os Ty isin fﬁ
2 2

_ —2nn§ o 2/711@
—cos,@i + smg;
2 2

=cos(nm) — i sin(n )
Sy 1, ifnisodd

o 1, ifniseven
O Option (b) is correct.
b
fx=—2 Ly = ,Z = < )
b-c¢ c—a a—-b

then what is the value of the
following ?

1 - x x
1 1 -y
1 z 1
(@0 (b) 1
(c) abc (d)ab + bc +ca
. b c
a) Given, x = a Y= L z=
@ ¥ b—cy c-a a-b
1T -x «x
g1 1 -y

R, - R, —R,andRs — Ry - R,

1 -x x
=10 1+x -y-«x
0 z+x 1-x
=(+x)(1-x)~(-y —x)(z +x)
=1-x2+x% +(y+2x +yz
:1+E b c OO a H
t-a a-bOlb-cO
M-
[t-a a-b0d
=1+%ab—b2+cz—a BE a E
0O (@-b)c-a Ob-cO
+D bc B
Oc -a)(@ -b)Od
1+ (b-c)l@a-b-cla
(@-b)c—-a)b -c)
+ bc
c-a)(a->b)

(@a-b)c —a)+a® -ab —ac +bc
(@-b)lc —a)




_ac-a’-bc +ab +a’-ab -ac +bc
(@=-b)c -a)

=0
Hence, option (a) is correct.

50. Consider the following in respect of

the matrix

a1 10

_ O

A= % 11
O
g 113
1. Inverse of A does not exist

2. A=A
3.3A = A*

Which of the above are correct ?

(@ 1and2only (b)2and3only

(c)tand3only (d)1,2and3
o 110

® (c) Given matrix,A:Ei 1 15
d 1 1o

S| A= A0 =1) =11 = 1) +10 =1) =0
0A™ " doesn’t exist.

o 1 1gd 1 10
Now, A2=0 1 1003 4 10

0 0 [}

d 1 1Dﬂ 1 1[|
3 30
3 30=3A
O
3 34
3 300 1 10
3 304 1 10
3
9
9
9

and A°=
0ogd O

3od 1 1o
90
oUz A
O
o0
Hence, option (c) is correct.

(3
3
O

?
(3
3
O

&
9
Ly
0

2

Directions (Q.Nos. 51 and 52)
Consider the following for the next two
questions that follow.
A circle is passing through the points
(5,-8),(- 2,9 and (2,1).
51. What are the coordinate of the
centre of the circle?
(@) (- 2,-50) (b) (- 50, = 20)
(c) (- 24, - 58) (d) (- 58, - 24)
() (d) Given that, circle is passing through
the points (5, = 8), (- 2, 9)and (2, 1).
Let the equation of circle be
¥+ Y2 +2gx +2fy +c =0 ..()
If Eq. (i) passes through (5, — 8)
O 25+ 64+10g —16f +c =0
O 10g —16f +¢ + 89 =0 ...(ii)
If Eq. (i) passes through (- 2, 9)
4+ 81-4g +18f +c =0
—4g +18f +c +85 =0 ...(iii)

If Eq. (i) passes through (2, 1)
O 4+1+4g +2f +c =0

4g +2f+c +5=0 ..(v)
On solving Egs. (ii), (iii) and (iv)

Eqgs. (i) — Eq. (iii)
| 149 - 34f + 4 =0
O 79 —17f+2 =0 (V)
Eq. (iv) - Eq. (iii)
O 8g —16f - 80 =0
g-2f-10=0 (Vi)
Eqg. (v) =7 x Eq. (vi)
-3f+72 =0
f=24
From Eq. (vi)
g =2f +10
g =58
FromEq. (vjc = —4g —-2f -5
=-2382 -48 -5
c =-285
O Centre = (- g, - f)
= (- 58 —24)

0 Option (d) is correct.
52. If r is the radius of the circle, then
which one of the following is correct?
(@) r<10 (b)10<r<30
(c)30<r<60 (dyr>60
(® (d) Since, the centre of the above circle
= (- 58, -24)
g =58, f=24andc = -285

O Radius =4/g2 + f> -¢

= /(88 + (24 - (-285)
=./3364 + 576 + 285
4225

r = 65unit.
O Option (d) is correct.

Directions (Q.Nos. 53 and 54)
Consider the following for the next two
questions that follow.
The two vertices of an equilateral triangle
are (0, 0) and (2, 2).
53. Consider the following statements.
1. The third vertex has atleast one
irrational coordinate.
2. The area is irrational.
Which of the above statements
is/are correct?
(@) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
3 (c) Let vertex of A = (0, 0)
B=(2)

3 (d)Since, x =

C=vy)

B(2,2)

A C
©,0) x.y)

= AABC is equilateral triangle.
0O AB=BC

O (@ -02+@-0)0?

=R -x)* +@ -y
g 8=4+x%-dx +4 +y® -4y
O x?+y?—4x -4y =0 ()
and AB = AC
O @ -07° + @2 -0)7?

=\x =0 +(y -0y
O 8=x%+y? (i)
and AC = BC
02+ y2 = e —27 +(y -27
0 x2+y2=x2+y2—4x -4y +8
O «x+y=2 ...(iii)
From Egs. (ii) and (iii)

8=x’+ @2 -x)

x%+ 4+ x% —4x =8

x2-2x-2=0

_2%,[4+8
T2
_1£43
T2

Hence, third vertex atleast one irrational
coordinate.

0 Area will also be irrational.
Hence, option (c) is correct.

X

54. The difference of coordinates of the

third vertex is
(@0
©)2+2

)3

(b
(d)2+/3

N
I\JI+
&l

and y=2-x

Y=

2
O |x-y|=2V3
Hence, option (d) is correct.



Directions (Q. Nos. 55 and 56)

Consider the following for the questions

that follow.
The coordinates of three consecutive
vertices of a parallelogram ABCD are
A(1, 3), B(-1, 2) andC(3, 5).
55. What is the equation of the
diagonal BD?
(@2x -3y +2 =0
b)3x -2y +5=0

(® (c) Given, vertices of parallelogram are

A=(1,38,B=(-12),C=(35)

/D C(@,5)
A1, 3)

ABCD is a parallelogram, then
Mid-point of AC = Mid-point of BD

B(-1,2)

I:|§j+3 3+5 :Q»Hx 2+y§
2 2 2

2

O tx_4 gy=s
2 2

and 2*+y._8 Oy=6
2 2

0 Point = (5, 6)

0 Equation of BD,
where B = (-1, 2)and D =(5, 6)
6-2

y-2:= @+ 1)

5-(-1)
y-2=2(+

By —12 =4x + 4
0 2x-3y+8=0
0 Option (c) is correct.
56. What is the area of the
parallelogram?

(@) 1 sq. unit (o) g sQg. units

(c) 2 sq. units (d) g sQg. units

() (c) The vertices of parallelogram are
A(1,3),B(=1,2),C(3 5)and D(5, 6).
U Area =| Area of AABC+ Area of AACD |

[12 -5)-1(5 -3) +3(3 -2)|

:1
2

+%\1(5—6)+3(6—3)+5(3 -5)]|

1
2

=2 sQ. units
0 Option (c) is correct.

Directions (Q. Nos. 57 and 58)
Consider the following for the next two
questions that follow.
The equations of the sides AB, BC and CA
of a triangle ABC arex -2=0,y+1=0
and x + 2y — 4 =0 respectively.
57. What is the equation of the altitude
through Bon AC?
@x-3y+1=0 (O)x-3y+4=0
c)2x—y+4=0 (d)2x-y-5=0
() (d)Equationof ABO x -2 =0 ()

On solving Egs. (i) and (ii)

x=2,y=1
O A=(21)
On solving Egs. (i) and (iii)
y=-1x=6
O c=(6-1)
0 Circumcentre will be mid-point of
ac =8 10 4 o)
2 2

[ Option (a) is correct.

[-3-2 +3 +(-1) +9 -10]|

Equationof BC O y+1=0 (D)}
Equationof ACO x + 2y —4 =0 ..(iii)

B y+1=0 C

On solving Eq. (i) and Eq. (ii), we get
x=2,y=-1
O B=@2,-1)
Slope of AC =~ coefflglent of x
coefficient of y
mo=-1
o2
0 Slope of altitude BD = il Yl 2
mo _1
2

0 Equation of altitude BD drawn from B
on AC having slope 2.

y+1=2(x -2)

y+1=2x -4
O 2x -y -5=0
Hence, option (d) is correct.

58. What are the coordinates of

circumcentre of the triangle?
(@) (4,0) (0) 2 1)
(€) (0, 4) @ -1

(> (a) Slope of line AB

- coefficientof x _ —1_
- @ @ @ @@0= =

coefficient of y 0

Slope of lineBC=-==0

—lo

O Angle between AB and BC
_| ~-0
1+ oo [{0)

0 tanf= o ‘e:ﬂ‘
2

-+ AABC s right angled triangle.

0 Circumcentre will lie on Hypotenuse
ACie x + 2y —4 =0at mid point.

Equationof AB:x -2 =0 (i)
Equationof AC :x +2y -4 =0 ..(ii)
Equationof BC:y +1=0. - (iii)

Directions (Q. Nos. 59 and 60)
Consider the following for the next two
questions that follow.

The two ends of the latus rectum of a
parabola are (- 2, 4)and (- 2, — 4).

59. What is the maximum number of
parabolas that can be drawn
through these two points as end
points of latusrectum?

(a) Only one (b) Two
(c) Four (d) Infinite

3 (b) The maximum number of parabolas
that can be drawn through

These two points as end points of

latusrectum = two
0 Option (b) is correct.

—_

—

60. Consider the following statements
in respect of such parabolas
1. One of the parabolas passes
through the origin (0, 0).
2. The focus of one of the parabolas
lies at (= 2, 0).
Which of the above statements
is/are correct?
(@) 1 only (b) 2 only
(c)Both1and 2  (d) Neither 1 nor 2
() (@) Let parabola-1 passes through
origin.
I
T (2’4) |

(0.0)

R

It's equation will be
y? = - dax



61.

62.

Whose leading points of latusrectum will
be (- a,2a)and (- a, —2a)

0 a=2

ad Focus = (-2, 0)

Hence, option (a) is correct.

The locus of a point P(x, y, z) which
moves in such a way that z =7 is a
(@) line parallel to X-axis
b) line parallel to Y-axis
c) line parallel to Z-axis
d) plane parallel to xy-plane
(d) Since, point moves in a plane z =7
which will be parallel to xy-plane.

V4

ARVe

(
(
(

y
Hence, option (d) is correct.

Consider the following statements
1. A line in space can have
infinitely many direction ratios.
2. Tt is possible for certain line that
the sum of the squares of
direction cosines can be equal to
sum of its direction cosines.
Which of the above statements
is/are correct?
(@) 1 only
(c) Both1and 2

(b) 2 only
(d) Neither 1 nor 2

) (c) Since, we know that A line in space

can have infinitely many direction ratio
and also it is possible for certain line that
the sum of the squares of direction
cosine can be equal to sum of its
direction cosines.
For example, (1, 0, 0) is the direction
cosines for X-axis.
O7/=1m=0n =0 then

P+ m?+n® =1 +0° +0°

Hence, option (c) is correct.

63. The xy-plane divides the line

segment joining the points
(=1,3,4) and (2, = 5, 6).

(@) internally in the ratio 2 : 3
(b) internally in the ratio 3 : 2
(c) externally in the ratio 2 : 3
(d) externally in the ratio 2 : 1

® (c) Since, we know that xy-plane divides

the line segment joining the points (x4,

¥, z) and (x5, Yo, Zp)in the ratio H— ﬁ%l]
0 z0

A B

(-1,3,4) (2,-5,6)

64

65

_4o2
6 3
where (- ) indicates externally division.

Hence, option (c) is correct.

Hence,

The number of spheres of radius r
touching the coordinate axes is

(a) 4 (b) 6
(c)8 (d) infinite
(c) Since, we know that the number of

spheres of radius r touching the
coordinate axes is 8.

Hence, option (c) is correct.

ABCDEFGH is a cuboid with base
ABCD. Let A(0,0,0), B(12,0,0),
C(12,6,0) and G(12, 6, 4) be the
vertices. If 0 is the angle between
ABand AG. B is the angle between
AC and AG, then what is the value
of cos2a + cos2B3?

40 64
(8)4—9 (b)4—9
120 160
1V ) oY
© @ 0

(b) Given, ABCDEFGH is a cuboid.

- Angle between ABand AG = a

drsof AB=(12-0,0-0,0-0)
=(12,0,0)

drsof AG=(12-0,6-04-0)
=(12,6, 4)

aa, + bib, +CCy

O cosa=
Ja? + b7 07 e + b +c3
_ 144+ 0+ 0
V122 122 + 6% + 47
cosa = 144 _6
12x14 7
Now, d.r's of AC = (12, 6, 0)
d.r's of AG =(12,6, 4)
144 + 36
0O cosP=———
V180 x 14
_ 180 _ 4180
V180 x 14 14

Ocos 2a + cos 2
=2cos’a -1+ 2 cos’p -1

014 Of
=0 (f0. 1000,
9 196
272,90,
49 49
_162-98_64
49 49

Hence, option (b) is correct.

66.

67

68.

Leta, b and ¢ be unit vectors such
thata x b is perpendicular to c.
If O is the angle between a and b,
then which of the following is/are
correct?
1.a xb =sinB ¢
2.allbxc)=0
Select the correct answer using the
code given below.
(a) only (b) 2 only
(c)Both1and2 (d) Neither 1 nor 2
(c) Given, thata, b and ¢ be unit vectors
such thata x b is perpendicular to c.
angle betweena andb = 0
O axb=|a||blsinBlE
{-a x bis the vector perpendicular toa
and b}

=10 in6 &

=sinBc
Since, a, b and ¢ are lying on the same
plane.
O allbxc)=0
Hence, option (c) is correct.

Ifa +3b =3i —jand
2a+b=i- 23 , then what is the
angle between a and b?

0 b)
(@) (b) 5
o g
(© 3 ( )2
(d) Given,a + 3b =3i - ] 0]
and 2a+b=i-2] (i)

Eq. () x 2 - Eq. (ii)
(a + 6b)-(2a +b) =2(3i -j)-(i -2])

50 = 5i

0 b=i

From Eg. (i)
a=(3i-])-3
a=3i —j -3i
a=-j

O a[b:‘aHb‘cose

where 0 is the angle between a and b.

(- ai)=10os 6

0=cos®

0 ezg

Hence, option (d) is correct.

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

(4a + b) [b equal to?

@ao (b) 1

(©8lal? (d) 8b|?



®

69.

70.

(@) Given,a + bis perpendicular toa.

O @+b)@=0

O Jaf+bm@=0
alb=-|al’

and |b|=2]a|

g (4a+b)b=4al+bb

=4-[a[)+[b[

=- 4‘a‘2 +2|a \)2
=-4af s 4qaf
=0

Hence, option (a) is correct.

Leta, b and ¢ be three vectors such

a, b and c are coplanar. Which of

the following is/are correct?

1. (a X b) % cis coplanar with
aandb

2. (a x b) % cis perpendicular to
axb

Select the correct answer using the

code given below.

(@) 1 only

(b) 2 only

(c) Both 1and 2
(d) Neither 1 nor 2

(c) Given that a, b, c are coplanar.

O albxc)=0=b c xa)
=cla xb)
O [@bc]=[bca]=[cab]=
(@xb)xc =-c x@ xb)
=~ [(c b)a - (c @)b]
=-[[cba] -[cab]]
=2[cab]=0

Hence, {@ xb) xc}a xb)=0

[ (@ x b) x ¢ is perpendicular toa x b.
and coplanar with a and b.

Hence, option (c) is correct.

If the position vectors of A and B
are(\/i - 1)§—_Ajandi +(\/5 +1)3
respectively, then what is the
magnitude of AB?

(@) 22 (b) 342
(c)2+/3 (d) 3v/3

3 (c) Giventhat,OA = (2 - 1)i -]
and OB =i+ (2 +1)j

0 AB=0B-0A
=1 =2 +1Ni +(2 +1+1)]
=@ -\2)i +(2 +2)

O] AB| =2 - 27 + 2 +2)
=Ja+2-42 +4 42 +42
:\/E:Z\/g

Hence, option (c) is correct.

71 Ify=(1+x) (1+x?) (1 +x*) (1 +x%)
dy

(1 + x'%), then what is = at x =0
dx
equal to?
(@0 (b) 1
()2 (d) 4
® (b)Given, y=(1+x)(1+x2)(1 +x%
1+ x%)(1+ 2"
0% — @+ 0@+ 29 +a%)
dx
1+ x% 6x™)
A+ x)d+x2) (1 +x*)(8x")(1 +x')
+(1+ )1+ x2) @3 +x% 01+«
+(1+x)Rx)1+xM)(d +x8(1 +x'9
MO+ )0+ 21+ 201 +27)
0% zo+0+0+0+1=1
dx x =0

Hence, option (b) is correct.

72, If y = cos x [dos 4x [¢os8x, then

what is 1d atx =1 equal to?
y dx
(@-1 (o @1 (d)3
(® (a) Given, y =cos x [&os 4x [tos 8x

Olog y =

log cos x + log cos 4x
+ log cos 8x
On differentiating w.r.t ‘x’.

Ty 1

y dx coSs«x

(= sinx) +
cos4x

1
cos 8x

(= 4sindx)+ (- 8sin 8x)

= —tanx —4tan 4x —8tan 8x

Er—ym =—tan£—4tann
ly dx Ba _n
4 - 8tan2 1t
=-1-0-0=-1

Hence, option (a) is correct.

73. Let f(x)be a polynomial function
such that fof(x) = x*. What is £'(1)
equal to?
@0 ()1 ©2 (@4
® (c) Given, f(x) be a polynomial such that
fof(x) =

fay="7

fof(x) = x* O f(x) = «?

ad f'(x)=2x
O fl=2x1=2
Hence, option (C) is correct.

"+ bt
n _ bn
where a > b > 1, equal to?
(a) =1 00
(€)1
(d) Limit does not exist

To find

74. What is lim

n— g

n n
a"+b
- wherea >b>1

3 (c) Given, lim

428
%%

—1

O lim D

ﬂ
0
E
O =

0 %gw

Hence, option (c) is correct.

ma
|

-0

%+i 0<x<2

75. Let f(x) =0 " 5

H kx, 2<x<4
If lim f(x) exists, then what is the
X - 2
value of k?
(@) -2 (b) -1
(c)0 (d) 1
® (@) Letfw) O ¥ 5t 0<% <2
Q kx 2<sx<4
= lim f(x) exists
O lim flx)= lim (kx)
x -2 x -2t

lim +7H_ lim(kx)

x -2t
1+ 2 =0k
2k
2 —ok- 1
2k
2 = 4k? - 2k
4% -2k -2 =0
2k -k -1=0
Ck+N)(k-1)=0
O k=1ork=—l
2

Hence, option (d) is correct.

76. Consider the following statements
in respect of f(x)=|x|—1:
1. f(x)1is continuous at x = 1.
2. f(x)is differentiable at x = 0.
Which of the above statements
is/are correct?

(@) 1 only (b) 2 only
(c)Both1and 2 (d) Neither 1 nor 2
® (a) Given, f(x)=|x| -1

Since, modulus function is continuous.
O f(x)is continuous at x =1
and| x | is not differentiable if x = 0

Of(x)=| x| — 1is not differentiable at
x=0

Hence, statement (1) is correct and (2) is
false.

Hence, option (a) is correct.



77.1f f(x) = m x #0,
[x]

where [ ] denotes the greatest
integer function, then what is the
right-hand limit of f(x)at x =17
(@) -1
(0)o
(© 1

(d) Right-hand limit of f(x)at x = 1does

not exist
® (c) Giventhat, f(x) = 1 x # 0
X

:|imm

x-1t ] x|

x =1+ h,whereh - 0

o gm=lEA 1
h-0 [1+h] |1+0]

Hence, option (c) is correct.

78. Consider the following statements

in respect of the function.

f(x)=sin Qxl—z@ x #0.

1. It is continuous at x =0,
if f(0)=0.
2
2. It is continuous at x = T
X
Which of the above statements
is/are correct?
(@) 1 only (b) 2 only

(c) Both1and2 (d) Neither 1 nor 2

® (b) Given that, f(x) = sin@%@ 20
X

Atx =0,

LHL lim sin@%ﬁ
x -0 I

=value in between - 1 and + 1

RHL lim sin @%Q
x-0" I
=value in between - 1and + 1
[ Limit doesn'’t exist O f(x)is not
continuous at x = 0.
Atx = LY

N

O f(x)is continuous at x = 2

N

Hence, option (b) is correct.

79. What is the range of the function
f(x)=1 —sin x defined on entire
real line?

(@ (0,2) (0) [0, 2]
©E11) @[=11]

® (b) Given that, f(x) =1 - sin x

Since, the range of sin x is [~ 1, 1].
-1<sinx <1
-1<-sinx <1

1-1<1-sinx <1 +1
0<s1-sinx<2

ORange = [0, 2]

Hence, option (b) is correct.

What is the slope of the tangent of

y_

(& -1 (b) 0
(€1 @2
(a) Given that, y = cos™ '(cos x)

- Tt
cos (cosx)at x = — Z?

Since range ofcos™" x is [0, T].

0 y=cos™ (cos x)= - x,
it x0¢ m0)
T
X =-—
4
y=-x
%: |
dx

O Slope of tangent = — 1
Hence, option (a) is correct.

What is the integral of
f(x)=1+x* + x* with respect to
x%?
3 5
o4
3
3 5
)%+
3
2

(c) x

(@) x + +C

x
5
L+C
5

L a®

(d) Given function, f(x) =1 + x2 + x*

O Integral of f(x) w.r.t x2.
=J'(1 +x% + x%) 2xdx
=flx+ 2x% +2x%0x

Hence, option (d) is correct.

Consider the following statements
in respect of the function
f(x) = x* +1in the interval (1, 2).

1. The maximum value of the
function is 5.

2. The minimum value of the
function is 2.

Which of the above statements

is/are correct?

(a) 1 only (b) 2 only

(c)Both1and 2 (d) Neither 1 nor 2

3 (c) Given function,

Y

(0, 9) 1) =22+1

2
® (c)Let/= Ie'”ms ©) gy =
0

0,2
X
fx)= x° +1 in(1, 2)
O y=x2+1
x?=(y - 1)

Which is the equation of parabola with
vertex (0, 1).

At x =1
=1 +1=2
fe)=22+1=5

Hence, maximum value of the function in
(1,2) is 5 and minimum value is 2.
Hence, option (c) is correct.

83. If f(x) satisfies f(1) = f(4), then

what is L x) dx equal to?
. q

=5 N

84. What is Ozeln(co”)dx equal to?

(@) -1 (0) 0
©1 (d)2

s

(cos x)dx

O o | =

T
= [sinx]2 = sin;l —sin0=1

Hence, option (c) is correct.

85. IfI 1-sin2xdx = A

sinx + Bcos x + C, where

Tt .
0 < x < —, then which one of the
4

following is correct?

@A+B=0 b)A+B-2=0
C)A+B+2=0 (dA+B-1=0
(b) Given that,

J’ 1-sin2xdx =Asinx + Bcosx +C,
where 0< x < 1.
4

Let
i =I\/coszx +sinx —2sinx [Gosx dx

/= J'J(cos x —sinx)? dx

. e
{-cos x >sinxwhen0<x< —}
4




86.

I=J’(cos x —sinx)dx
/=sinx +cosx +C
= Asinx + Bcosx +C
0 A=1B=1
OA+B-2=1+1-2=0
Hence, option (b) is correct.
What is the order of the differential

equation of all ellipses whose axes
are along the coordinate axes?

(@) 1 (b) 2
©3 (d) 4
(® (b) Since, the equation of ellipse
x2 2
Z o+ L =1
a®> b®

87.

OThere are 2 variable a and b.
0 Order of the differential equation =2
Hence option (d) is correct.

What is the degree of the
differential equation of all circles
touching both the coordinate axes
in the first quadrant?

(a1 (b) 2
(€3 (d) 4
(b) If r be the radius of circle.

Since, the circle touching both the
coordinate axes in the first quadrant.

y

L)
K r
X
OCentre = (r, r)and radius = r
0 Equation of circle
(x =P+ =1 =r
xZ+ y2—2xr =2yr +r% =0 ()
2x +2yy' = 2r=2ry' =
M+ y)=x+yy
_xtyy
= %

Putting the value of rin Eq. (i)
c*w) o W)
1+ y 1+ y

e + yy'D2
+ O——-0
O1+y' 0O

x2+ y? -2x

=0

1+ yPx®+ (1 +y VP y?-2x(x + yy)

I+ y)=2yx+yy)(+y)
e+ =0
I+ y P2+ y?) -2 -y (x +yy)

(I+y)+@+yF=0
Hence, the degree of the differential
equation is 2.

88. What is the differential equation of

y:A—E‘?
pe
(@axy, +y, =0 (b) xy, +2y, =0
(©ay, =2y, =0 (d)2xy, + y; =0
® (b)Given,y=A-B
X

On differentiating w.r.t‘x’

% eo-of L4

xQ% =B
dx
On differentiating again w.rt‘x’".

2 EE e ®x) =
dx? dx
O x(xy, +2y;) =

0 Xy, + 2y =0
Hence, option (b) is correct.

T x
89. What is J'O In %an EQJX equal to?
@0 (b

_ x -
® (a) Let /_{m Qan : Qo’x N0
/= }m ﬁ:ot@”g;x@dx
0
_ . O .
/_{m H:ot%%dx . (i

Adding Eq (i) and Eq. (ii)
_[ @an 7§+ In @:ot %dx
@an = [tot = @j Iln

1
o‘—;:l

2] =
o /=0
Hence, option (a) is correct.
90. Where does the tangent to the curve
y=e”™ at the point (0, 1) meet X -axis?
(@ (1,0) 0)(=1.0)

1
(©) (2,0) @ 5. 0F
3 (b) Givencurve, y =e*
O g :e’C
dx

X =40, 1)

O Equation of tangent at (0, 1).

4_§%Emaﬁ

y-1=x
Since, (- 1, 0) satisfies above equation.
Hence, option (b) is correct.

91. Consider the following statements
in respect of the function

flx)=x+20
X

1. The local maximum value of
f(x)is less than its local
minimum value.

2. The local maximum value of
f(x)occursat x =1.

Which of the above statements

is/are correct?

(@) 1 only (b) 2 only
(c)Both1and 2 (d) Neither 1 nor 2
® (a) Given, f(x) = x %

Flx)=1- é and f"(x) = %
For critical points f'(x) = 0

1- % 0

x=%1

Atx =1, f"(x)=2>0
O f(x)is minimum atx =1
O f(1y =
At x=-1f"(x)=-2<0
O f(x)is maximum atx = =1
Of-1)=-2
Hence, statement (1) is correct and (2) is
false.

0 Option (a) is correct.

92. What is the maximum area of a
rectangle that can be inscribed in a
circle of radius 2 units?

(@) 4 sq. units (b) 6 sg. units

(c) 8 sq. units (d) 16 sq. units
() (c) Letx and y be the length and

breadth of rectangle respectively.

D c
2
y y
2
A\i/B
In AABC,
x+y* =16

O Y =416 - x°
O Area of rectangle, A = xy
A= x416 - &2
A_fie-x2+ 5 (“on)
dx 2416 - x?
_16-x°-x" _ 16 -2x°
J16-x%  \J16-42
For maximum A,
%




_n.,2
n1622% g g 1e-24%=0
,l16-x2
0 x°=8 0O x=zx22
—4x 16 - x%-(16 —2x?)
;(_gx)
2 s
Now,d A _ 2,16—-x
dx? 16 — x°
_ -~ 4x(16 -x%) + x(16 -2x°)
(16—x2)3/2
_ ~ 3x(16 -«?)
(16—x2)3/2
0 — —
REAR oD eVl
0ox® O, o5 (16-8)
0 y =16 -(2+2)% =22

Area =242 x 24/2 = 8q. units
Hence, A is maximum at x = 2+/2.

93. What is J’di equal to?
x +

1)
a)Eln%%+c
e
"Bt
o)gmé%éw
@5 %@w
® () Let /—Ix(x )

1 A, Bx+C

=24
x(x2+ 1) x x2+1

(by using partial fraction)
1 _ Ax%+ A +Bx? +Cx
x(x? + 1) x(x? + 1)
1=(A+Bx? +Cx +A
0O A+B=0C=0A=1
O B=-A=-1
dx x O
D/=J'7 J[F— 5— ol
x(x? + 1) x°+ 10

=Inx—%|n(x +1)+C

(2|nx)—%|n(x2+1)+C

N N~ N

(nx? —In(x® + 1)) +C

0«2 O
N> g+cC
0
)

2 + 1

Hence, option (a) is correct.

94. \What is the derivative of e¢" with
respect to e*?
(@e®” (b)e*
(c)e® e* (d)ee”

® (@) lety, =e* andy, =e*

O % :ee @xy% =e¥
dx dx

0 % :ee e~ :eex
dy» e’

O Option (a) is correct.

95. What is the condition that
f(x)=x* + x* +kx has no local

extremum?
(a) 4k <1 (b) 3k>1
(c) 3k <1 (d) 3k<1

( (b) Given that, f(x) = x® + x2 + kx
-+ f(x) has no local extremum.
O f'(x)# 0
O 3x®>+2x +k#0
for no extremum, D < 0
O @P-403)k)<0
O 4-12k<0
3k>1
0 Option (b) is correct.

96. If f(x) =2, then what is

J'lof (x )dx equal to?
f(x)
(a )4In2 (b)In4
(c)In5 (d) 8In2
® (d) leen f( y=2%
0 f = [Inf(x)] = [In2* 1Y
=[x In2]Y
=10In2 -21In2
=8In2

[0 Option (d) is correct.
97. IfJ'_Ozf(x) dx =k, then

I_O | f(x)|dxis

(a) less than k

(b) greater than k

(c) less than or equal to k

(d) greater than or equal to k
0

® (d) Given, J’f(x)dx =k
22

0
To find ﬂ f(x) |dx
2

Let f(x) =
0 2
el
O x dx = =-2=k
050
I 02,

0
O J'Q‘x ‘dx=—J’xdx

0 Option (d) is correct.

98. If the function f(x) = x* —kx is
monotonically increasing in the
interval (1, ), then which one of
the following is correct?

(@ k<2 (b)2<k<3
(c)3<k<4 (d) k>4

(® (a) Let the function f(x) = x2 - kx is

monotonically increasing in (1, o).

O f'(x)=0
O 2x —k=0
0 k<2xin(1, c)at lower value
at x =1
k<2

Hence, option (a) is correct.

99. What is the area bounded by
= [x], where [(lis the greatest
integer function, the X-axis and the
lines x =—15and x = —1.8?
(a) 0.3 sg. unit (b) 0.4 sq. unit
(c) 0.6 sqg. unit (d) 0.8 sg. unit

® (c) Given, y = [x]

Y
-18-15
*——o0
-2 -1 : :
= g T
-t
6 f-2
-1.5 -15
] Area= [[x]dx= [(-2)dx
I 1
= -2() 73
=-2(-15+1.8)= - 0.6
O Area = 0.6 sq. unit

Hence, option (c) is correct.

100. The tangent to the curve x* = y at
(1, 1) makes an angle 0 the with the
positive direction of X-axis. Which
one of the following is correct?

@o< b) T<pg<™
6 6 4
@l <6<l (@) T<p<l
4 3 3 2
® (d) Given, curve y = x2
dy—2x
dx
g =2 x1=2
dxam,w
O tan® =2

tan%:«/@:1.7323ndtam§: o0

2
Hence, option (d) is correct.

O E<e<£
3



101.

102.

103.

Consider the following relations for

two events E and F.

1. (En F)= P(E)+ P(F)—1

2. AEOFF¥ P(E¥ P(Fy P(Eh F)

3. (EUO F¥ P(Ex P(F)

Which of the above relations is/are

correct?

(@) 1 only (b) 3 only

(c)1and3only (d)1,2and3

(c) Let E and F be two events.

Then, PED FE PEW P(F- PEN F)
)

or  PEOFx PEyF PF)

P(EDFE 1
-P(EnF)2-1
O P(E)+ P(F)-P(E OFp PEF PFy 1
0 P(E n F)= P(E)+ P(F) - 1

Hence, option (c) is correct.

If P(A / B)< P(A), then which one
of the following is correct?

(@) PB| A)<P(B) (b)P(B| A)>P(B)
(©) P(B] A)=P(B) (d) P(B| A)>P(A)

(@) |fP§g§< P(A)

P%Q: P(/A;(;)B) <A

P(A n B)
P(A

)
0 P§§§< P(B)

Hence, option (a) is correct.

u] < P(B)

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?

(@) Range

b) Mean deviation

c) Standard deviation

d) Quartile deviation

(
(
(

(3 (c) When the measure of central

104.

tendency is available in the form of mean
then, we know that Standard Deviation is
the most reliable and accurate measure
of variability.

Hence, option (c) is correct.

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

29
the problem can be solved is 2

then what is the value of p ?

105.

106.

(@)
©

O wl=wuln

(d) Given, P(A) = P(B)=% PC)=p

N —

- Probability that the problem can not be
solved = P(A) [P(B) [P(C)

1580

x—(1-p)

8
O Probability that the problem can be
solved
=1 - Probability that the problem cannot
be solved

- N =
T no

29 _,_(1-p
32 8
1—p_1 g
8 32
1-p_3
8 32
3
1- ==
P 4
O :l
4

Hence, option (d) is correct.

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?

@% b ©2 @

15 15 15
(d) Since, the batsman hits a six 8 times
out of 60 balls.

The batsman could not hit sixes in (60-8)
balls.

O Probability that on a ball played he
does not hit six = 52

60

13

Po3s

Hence, option (d) is correct.

Directions (Q. Nos. 106 and 107)
Consider the following for the questions
that follow.

Two regression lines are given as

3x -4y +8=0and 4x -3y -1 =0

Consider the following statements.
1. The regression line of y on x is

3
=—x+2
Y 4

2. The regression line of x on y is
_3..1

x= 2y 4

4 Y 4

®

107.

Which of the above statements
is/are correct?
(@) 1 only (b) 2 only
(c)Both1and 2 (d) Neither 1 nor 2
(c) Two regression lines are
3x —4y+8=0,4x-3y-1=0
for finding the regression line of y on x
3x —4y+8=0
4y =3x + 8

y:@@x +2 )

and the regression line of x on y:

4 -3y -1=0
4x =3y + 1
3 1 .
x=Zy+ — (i
FRa (i

Hence, option (c) is correct.

Consider the following statements.
1. The coefficient of correlations

.3
ris—

2. The means of x and y are 3 and 4
respectively.

Which of the above statements

is/are correct?

(@) 1 only

(c) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2

(@) Since, regression line of y on x
3

g y= Zx +2

0 by =2

and regression line of x on y
3 1

. T

O by, = %

0 Coefficient of correlations

_ _ /3.3

r—./bxybex— ZXZ
=3
4

Means of x and y are nothing but the
solution of regression lines

3x -4y +8=0
4x -3y —-1=0
3x -4y =-8 ()
4x - 3y =1 (i)
Eq. (i) x 4—Eq. (i) x 3
12x - 16y = - 32

r

and

12x -9y =3
7y=350y=5
O 4x =1+ 3 x5
x =4

[J Statement (2) is wrong.
Hence, option (a) is correct.



Directions (Q. Nos. 108 and 109)
Consider the following for the questions
that follow.

The marks obtained by 60 students in a
certain subject out of 75 are given below.

Marks Number of students
15-20 4
20-25 5
25-30 11
30-35 6
35-40 5
40-45 8
45-50 9
50-55 6
55-60 4
60-65 2
108. What is the median?
(@) 35 (b) 38
(c) 39 (d) 40
® ()
Marks  Frequency Cumulative
frequency
15-20 4 4
20-25 5 9
25-30 11 20
30-35 6 26 = Cf
35-40 5 31
40-45 8 39
45-50 9 48
50-55 6 54
55-60 4 58
60-65 2 60
N= 60
N

DE = 30 O model class will be 35 - 40.

Olower limit (/) = 35
h=40-35=5

N_cf

O Median:/+2th

=35+ L;‘?G x 5= 39
Hence, option (c) is correct.
109. What is the mode?

(a) 27.27 (b) 27.73

(c) 27.93 (d) 28.27
Marks Frequency
15-20 4
20-25 5 f
25-30 15
30-35 61,
35-40 5

Marks Frequency
40-45 8
45-50 9
50-55 6
55-60 4
60-65 2

(® (b) Highest frequency is given for class
25-30.

0 Model class will be 25-30.
O /=25h=5

O f=11f=51=6
-1

0 Mode=/+_—1_0 xh
2f —fy — 1y
o5+ 175 g
22-5-6
11 11
=27.73

Hence, option (b) is correct.

110. What is the mean of natural

numbers contained in the interval
[15, 64]?
(a) 36.8 (b) 38.3
(c) 39.5 (d) 40.3

() (c) Mean of natural numbers contained
in [15, 64].

15416+ 17 +... + 64

50

64 x65 14x15
- 2 2
50

_ 2080 - 105 _

39.5

Hence, option (c) is correct.

111. For the set of numbers
x,x, x +2, x +3, x +10 where x is a
natural number, which of the
following is/are correct?
1. Mean > Mode
2. Median> Mean
Select the correct answer using the
code given below.
(@) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
(® (a)Givendatax, x,x +2,x + 3,x + 10
where x O N.
[ Mean = x+tx+x +2 +x +3 +x +10
5

x+3

_5x+15:

0 Mode = x

. 5+ 1 th rd
Median = Q?Q term = 3™ term

=x +2
[JMean > Mode and Median < Mean
Hence, correct option is (a).

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?
(a) 20 (b) 22
(c) 34 (d) 44

3 (b) Given that, the mean of 10

observation is 5.5.

Mean= X1 % %2 * - ¥ %1
10
g5=X1t Xpt ...+ Xy
10
10
O x; =55
/21 l

Also, given that new observations are

obtained by multiplying by 4 and

subtracting from 44.

Hence, new mean= 44 - 4 x 55
=44 -22 =22

Hence, correct option is (b).

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?

(@8<g<16 (b) 16 <g <32
(c)32<g<64 (dyg>64

(3 (c) Given that, geometric mean of
2,4,8,16, 32, 64, 126, 256, 512, 1024 is

g.
0 _12x4><8><16><32><64
x 128 x 256 x 512 x 1024

1

(21 +2+3 +... +10)10

1 "
g=@®"° 0 g=@)?
0 25<g<2® O 32<g<64
Hence, option (c) is correct.

114. If the harmonic mean of 60 and x is
48, then what is the value of x?

(a) 32 (b) 36
(c) 40 (d) 44
3 (c) Given, harmonic mean of 60 and x is

48.

H = 2ab

a+b
48 = 2 x 60 xx
60 + x
2880 + 48x =120x
72x =2880
x =40

Hence, option (c) is correct.



115. What is the mean deviation of first

116.

117.

10 even natural numbers?

(@5 (b) 5.5
()10 (d)10.5
(@) Mean deviation of first 10 even

natural numbers
_2+4+46+..20
h 10
_2(10x11)
T 20

Since, mean (x)
=11

0 Mean deviation
[2 =11+ 4 =-11| +| 6 —11]
+ ... +]20 -11]
10
_9+7+5+3+1+1+3 +5+7 +9
10

=5

Hence, option (a) is correct.
10 oo

If ) x; =110and ) x; = 1540,
iZI izl

then what is the variance?

(@) 22 (b) 33
(c) 44 (d) 55
10
(b) Given, ;=110

iZ1x

o

and x2 =1540
1

i

2 2
Variance = Zﬁ - Q&Q
n n
:154o_§1o§2
10 10

=154 - 121
=33
Hence, option (b) is correct.

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?

a)0 b) —
(@) 1 (b) ?
C) — d)—
(©) . (d 5
(@) Let 3-digit numbers using the digits

without repetition 1, 3, 7 are 3.

118.

119.

Since, the sum of the digits
=1+3+7 =11

which is not divisible by 3.

0P (number of divisible by 3) = %

=0
Hence, option (a) is correct.
What is the probability that the
roots of the equation x*+x+n=0
are real, wheren N and n < 4?

0 b) —
@ 1 ( )ql
il d)
(© 3 ( )2
(a) Given, equation x2 + x + n =0,

where nON,n< 4
O n0O{1,2, 3}
Since, above equation is quadratic.

So, for each value of n, we have two
roots.

O Total number of roots = 6

Whenn =1
x°+x+1=0
-1+ /1-4 - j
= N - 1+ /3
2 2
whenn =2,
P+ x+2=0
—1 + — - [
. . 1 /1-8_-1+7i
2 2
andn=3x%+x+3=0
5 x:—tzﬂ/

There are no real roots.

OP (roots arereal) = = =0

oo

Hence, option (a) is correct.

If A and B are two events such that
P(not A) = l, P(not B) = 3 and
10 10

P(A|B)= %, then what is P(B| A)
equal to?

11 9
a) — b) =
@ 14 ®) 14

1 1
c) — d) —
(© 2 ( )2

. 7 ~
3 (d) Given, P(not A) = o P(notB) = o

3

B
B 14

BO_ P(A n B) A
pEH=PAND
. EZE P(A) 0
7
P(ot A)= .
(not A) 10
O pay=1-L =3
10 10
3
P(not B) = >
(not B) 10
O PB)=1-2 ="
10 10
Af_ P(A n B)
p =
EEE P(B)
3 _PANB
14 7
10
O PANB="
20
3
Eq. () O PE%H:%:%
10

Hence, option (d) is correct.

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?

7 8
(@) ﬁ (0) E
© 5 (d) e

() (@) There are 10 balls among which 7

are white and 3 are black.

O Number of ways to arrange 10 balls
=10!

If we put the balls in such a way that no

two black balls are placed adjacently.

O Number of arrangements = 7! x 8P,

I I
0 P:7.><8.
5! x 10!

:6)(7 :l

9x10 15

Hence, option (a) is correct.



