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3.

1.If nON, then

121" = 25" +190" —(—4)" is divisible
by which one of the following?

(@) 1904 (b) 2000 (c) 2002 (d) 2006

® (b) We have,

1217 - 25" +1900" - ( - 4)’
On puttingn = 1, we get
(121" - 25)" + (1900)' - (-4)'
=121-25+1900 + 4
=2000
Which is divisible by 2000.
2. If n =(2017)!, then what is
1 1 1
+ +

log,n logsn log,n
1
+..+———equalto?
loggi7 n
n
(@0 () 1 © > (dn
3 (b) We have,
L B P 1
log,n logzn log,n 10950171
=log,2 +log,3 +log,4 +.... +log,2017
I:~|'Iog a= LS
pa=
H log.b]

=log,@ BH.....2017)
[-loga + logh =logab]
=log,(12BHA.....2017)

=log,(2017)!
[-n(n=1)(-2)...30=n]

=109 2017 (2017)! [ n=20171]

=1 [ logza =1]

P

In the expansion of (1 + x)*, if the

coefficients of (2r + 1)th and (r +2)
th terms are equal, then what is the
values of r(r #1)?
(@5 (b) 14

(b) We have, (1 + x)*

O Generalterm, T, ., = *C,x’

©21 (d)22

Now, T, 1 = *Cp x¥
and T,,,=%C, . x "

Now, according to the question

Coefficients of (2r+ 1)th and (r+2)th
terms are equal

u 4302f = 43Cr +1
| 2r+r+1=43
[+if C,="C,0 # ¥ n]

O 3r =42
O r=14
What is the principal argument of
(=1-1i), wherei=,/-1?
s i
a) — b) -—
()43 ()34
Tt T
c)—— d) =—
(€ 4 (@) 4
(c)letz-1-i
Now, tanot-@=ﬂ
la] [-1]
[ra=-1b=-1
O a=tan't)="1
() 2

Since a, b both are negative,

O ag(z)=a -1
T _-3n

4 4

5. Let 0 and 3 be real number and z be a

6

complex number. If z2 + 0z +B =0

has two distinct non-real roots with
Re(z) = 1, then it is necessary that
(@B Ot 10 (0)[B[ =1
©B O ) (d)B OO 1)
(c)letz=x+1iy
Now, we have

ZZ+az+B =0

O (x+iy? +a(x+iy)+p =0

O x% - y? + 2ixy +ox +ioy +B =0
[._.,-2=_1]

Ox?-y?>+ax +B)+@xy +ay)i =0

On comparing,

x> -y?+ax +B =0and2xy + ay =0

O x*-y?+oax+B =0and @x + a)y =0

Ox?-y?+ax+B =0and2x+ a =0

-y # Q]
Ox2-y?+ax +B =0anda = - 2x
Ox2-y?+oax +B =0anda=-2

[“Re(z)=1=x
O01-y’-2+B=0 [-x=la=-2]
O B= y& 1
O U & )

[+y?200 y* + 121

Let A and B be subsets of X and
C=(AnB)0(An B), where A’
and B' are complements of A and B
respectively in X. What is C equal to ?
@ALOBy (A B)

(b) (A0 B (An B)
© (ADBF (An B)
(A TBY (An B)



®

7.

®

(c) We have, C = (A n B')0 (An B)

=(A-B) 0B A)
XY =x-1y
=(AOBF (A B)

[from venn diagram]

How many numbers between 100
and 1000 can be formed with the
digits 5, 6, 7, 8, 9, if the repetition of
digits is not allowed?

(a) 3° (b) 5°

(c)120 (d) 60

(d) Number lying between 100 and 1000
are of three digit. Since the numbers are
to be formed with 5, 6, 7, 8, 9 and
repetition is not allowed, so total number
of numbers

=5x4x3=60
The number of non-zero integral
solution of  the equation
[1-2i]" =5% is
(a) Zero (no solution)
(b) One
(c) Two
(d) Three
(a) We have,
1 -2i* =5

O (O + (27) =5

[]a+ib] =+va? +b?]

O (J1+ 4y =5"
O (/5Y =5
0 5)</2:5><
O izx
2
[-a”=a"0nm n)
O x-X=0
2
g X=0
2
O x=0

But x is non-zero integral.
0 Given equation has no solution.

If the ratio of AM of GM of two
positive numbers a and b is 5: 3, then
a:bisequal to

@3:5 0)2:9

(c)9:1 (d)5:3

(c) Leta and b be two numbers.

10

11

According to the question,

a+b
2 -5
Jab 3
JaGc=5:34=23L g=Ja"
H 2 H
O a+b:E
Jab 3
2 2
o exer gy
ab 3
o @+ b?+2ab _100
ab 9
O €+9+2:@
b a 9
1 100 0 a_,Oo
0 t+ 4o =10 S8y
t 9 Hbo B
- t2+1+2t 100
t 9
O 9t°-82t+9=0
O (¢-90Ot-1=0
0 t=9
9
a a_1 0 ag
| —=9o0r=—=— =2
b b 9 H bB
ad a:b=9:10r1:9
If the coefficients of a™ and a" is the
expansion of (1 + @)™ ™" are o and 3,

then which one of the following is
correct?

(@o =28 (O)a=p
(©)2a =B da=(m+np
(b) We have
(1+a)m*"
O Tr+1 = m+ncfar

0 Coefficientofa™ = ™ *"C,

and coefficient of a”="*"C, [

[or=m]

r=nj

D o= m+ncm

and B="7"C,
= m+ncm+n—n['~' ncr = ncn—r]
="""C,=a

ad a=0

If x +1og,5(1+3% ) =xlog;s 5 +log;s 12,
where x is an integer, then what is x
equal to?
(@-3 (2
(c) We have,

x +log;s(1 + 3%) = xlog55 +log512
O logys15" + logs(1 + 3%)

@1 (@3

=log;55" +log512
[log,a =1andlog, a” = mlog, a]

O logys[15" (1+ 3)] =logy5(5* x12)
[-loga + logb =logab]

O 151+ 3) =12 "

O 3{+3)=12

O y(i+ y)=12  [wherey = 3"]
O y’+y-12=0
O(y+4y-3=0

O y=-43

g 3=-43

0 =3 [+ % - 4]
O x=1

12. How many four-digit numbers
divisible by 10 can be formed using 1,
5,0, 6, 7 without repetition of digits?
(a) 24 (b) 36

(c) 44 (d) 64

(a) We have to form four digit numbers
which are divisible by 10 and using 1, 5, 0,
6, 7. Since numbers must be divisible by
10, so unit place must be zero.

0 Total number of such numbers =
Permutations of three digits using 1, 5, 6,
7

4!

— 4 —
h PS_(4—3)!

=41 =24

Directions (Q. Nos. 13-14) Consider
the information given below and
answer the two items that follow

In a class, 54 students are good in Hindi
only, 63 students are good in Mathematics
only and 41 students are good in English
only. There are 18 students who are good
in both Hindi and Mathematics. 10
students are good in all three subjects.

13. What is the number of students who

are good in either Hindi or
Mathematics but not English?

(2) 99 (b) 107

(c) 125 (d) 130

14. What is the number of students who
are good in Hindi and Mathematics
but not in English?

(@) 18 (b)y12  (c) 10 (d)8
Solution (Q. Nos. 13-14)
H M
N
E

® (c) From given Venn-diagram
nHOMI'E=) 54 8 63=125

(® (d) From given Venn-diagram
nHnMnE)=18-10=8



15.If o and B are different complex
numbers with |0| =1, then what is

- E equal to ?
1-ap

@|Bl (b) 2 (e)1 o
3 (c) We have,

a-B|_| a-B
1-aB| |ao —op
[slaj=10 a2 O Ca=a 1]
= 9-B
a@ -B)
_1|a-B
o o - B
_ la-p
lofj o = B
_ la-p T
—m [|Z‘_‘Z|]
= 1oy
|af
[ ol =1]

16. The equation [1 — x| + x* =5has

(a) a rational root and an irrational root
(b) two rational roots

(c) two irrational roots

(d) no real roots

® (a) We have,
[1-x|+x*=5
Case | When x< 1
1-x+x2=5
[+x<1O0[1=-x|=1-x]
Ox2-x-4=0

0 X=1i1/1—4(1)(—4)

2
_1x417
2
O )<:1_\/W [ox<A]
2
Case Il When x> 1
-(1=-x)+x*=5
[+x210 1+ x¥- (+ X)]
O- %+ % x= 5
O x*+x-6=0
O(x+3)(x-2)=0
O x=-32
O x=2 [-x=1]

0 Given equation has a rational root and
an irrational root.

17. The binary number expression of the
decimal number 31 is
(@) 1111 (b) 10111
(c) 11011 (d) 11111

® (d)

31
5

NN N NN
alalala

1
7
3
1
0

031 = (11111),
18. What iS ilOOO + ilOOl + ilOOZ +i1003

equal to (where i = \/TI) ?

(@0 (b) i @©=-i (1
() (a) We have,
{1000 | 1001 , ;1002 , 1003

= 190 4 + 2 + /9

=101 +j -1 -]

=0
19. What is
1 1 1

+ + + ...
log, N logsN log, N

+ #equal to(N#£1)?

log; o
a1 by
loggor N loggg N
0 99 q 99
log o0 N loggg N
® (a) We have,
1 1 1 1
+ + +.. 0+
log,N logsN log, N 0G990 N
=logy2 +logy 3+logy 4 + ... +log, 100
. logpa = -
pa=——
H log, b

=logy2 (B&...100
[-loga + logb =logab]
=logy 12 B#...100
= logy(100)!
] [-nl=n(n-1)(n-2)..20
10g 100y N

20. The modulus-amplitude form of

\/§+i,wherei :\/Tlis
m, . . T
(a)2 Q:osE + smgg
T, . T
(b)2 Q:osE + smgg
(c) 4@:032 +i singg
T . T
(d) 4@:03E + smgg
® (b)letz=+3+i
O |z]=y(3)" + (1

[-z=a+ibO]|z|=4a°+ b
=./3+ :\/Z:Q

Now, amp (z) = tan™ %@
= tan_1 @%@: E
6

w

0. n_ 10
tan— = —
H 6 J3H

] z=r(cosB + isinb)

m, . . T

=2 — + -

@:036 /smag
[-.-r:\z|:2and6:amp(z):g]

21. What is the number of non-zero
terms in the expansion of

(1+243x)" +(1 —24/3%)"" (after

simplification)?
(a) 4 () 5
) 6 (d) 11
® (c) In (@a+ b)" +(a-b)", number of
terms
EW * 2, ifn is even
- Dn%- 1
I ifnisodd
o2
0 Number of terms in
(+243x)" + (1 -2/3x)"
-1+ [-n =11,isodd]
2
= E =6
2

22, What is the greatest integer among
the following, by which the number
5° +7° is divisible?

(@6 (b) 8 (c) 11 (d)12
3 (d) We know that when mis odd then

(x™ + y™)is divisible by (x + ).

05% + 75is divisible by 5+ 7 =12 as

m = 5is odd.

23.1f x=1-y+y* -y’ ... up to
infinite terms, where |y|<1, then
which one of the following is

correct?
’
a)x = b)x =
@ =— o=
©x=-—Y_ dx=_Y
1+y 1-y

3 (a) We have,
X=1—y+y2—y3 +...00]y|<1
- 1
1=(=y
[ra+ar+ar’+.. oo=71a r<]
-r

1
T+y




24. What is the inverse of the matrix

Ocos® sin® 00

A =[7sinB cos® 07?

H o o 1H

[cos® -sinB 0Q
(8) Ssin@  cos® 0~
0 0 1
%@ose 0 —sinBH
By 0 1 0
@sine 0 coseg
ot 0 0 H
(c) cosB -—sinB
sin@ cosB
fjcos® sin® 00
(d) & sinB cosd 0
0 0 1
® (a) We have,
[ros6 sin® 00
A= g-sine cos© Og
g 0 0 17
|A| =1[cos®8 - (-sin?@)] =1 20
Cyy = cos® O‘ =cosB
0 1
-sin® 0
Cp=- =sin®
2 0 1‘
—-sin® cosB
‘ 0 0
sin@ 0
Cy =~ = —-sin®
& 0 1‘
0
Cp = cos® 0 =cos6
0
cosB sin
Coy=- =0
23 0 OT
sin@ 0
Cq = =
cos® 0
cos® O
Can = — =
¥ -sine 0
cosO sinB
Cgs = )
—-sin® cosH6
[rosO sind
0 adjA = B—sine cosB
g O 0
[cos® -sind
= Bsine cosB
g0 0
0 A= aq

1@039 -sin® Oﬂ
A - ELF'”B

cosB
g0 0

=cos?0 +sin?8 =1

o

0
%
15
oo

0
g
Us!

0
%
15

[cos® -sin® 0
= Bsine cosB OB
g0 0 18

25. If Ais a2 x 3 matrix and ABisa2 X5

26.

27

matrix, then B must be a
(a) 3 x 5 matrix (b) 5 x 3 matrix
(c) 3 x 2 matrix (d) 5 x 2 matrix

(a) Let order of Bis m x n.

Now, according to the question
A2x3 X Bmxn :(AB)2X5

Om=3andn=5

0 Order of Bis 3 x 5.
O 20
IfA = | 3HandA2 -kA -1, =0,

where I, is the 2 X 2 identity matrix,
then what is the value of k ?

(@) 4 (b)-4
()8 (d-8
(a) We have,
_0 20
2 s
o _ _ 0O 200 20
0 A’=A[A B 0B of
_pgO+2@ 12 +2B0
"Bo+3e 2@ +33H
_ b 8O
"B 13
Now, it is given that,
A2 —kA-1,=0
o B 80_Dk 2kO_O o00_,
B 134 fak skH B 1H
o @ 80_0Ok 2kO
B 12H Bk 3kH
0 k=4

What is the number of triangles that
can be formed by choosing the
vertices from a set of 12 points in a
plane, seven of which lie on the same
straight line?

(a) 185 (b) 175
() 115 (d) 105

( (a) Required number of triangle
=%Cy - 'Cq
:12X11X10_7X6X5

3x2 x1 3x2 x1

=220 -35=185

28. What is

C(n,r)+2C(n,r —1) +C(n,r —2)
equal to ?
(@Cn+1r)

® (d) We have,

C(myr)+2C (nr=1+C(nr -2)
="C, +20C, ;1 +'C,_,

("C,+C, )+ ("Cy +7C, )
=01, 4 1¥iC,

[:7C, + "C,_, ="*'C,]
= n+ivig

:n+2cr
=C(nh+2,r1)

29. Let |x| denote the greatest integer

30

function. What is the number of

solutions of  the equation
x> —4x +[x] =0 in the interval
[0,2]?
(a) Zero (no solution)  (b) One
(c) Two (d) Three
(b) We have,
X2 = 4x+[x]=0
Case | xO[0, 1]

O x2—4x+0=0
[-x0O[0, 110 [x] = 0]

O X2 = 4x=0
O X(x=4)=0
g x=04
O x=0
[ xO[0, 1]
Case Il xO[1,2]

O X’ —4x+1=0
[-xO[,2]10 x=1]

+ AE=

0 X:4_1l16 4
2

. X:4122\/§

O x=22%43
g x =0.268, 3.732
No solution [-xO02]]
0 Given equation has only one solutionii.e.
x =0.
A survey of 850 students in a
University yields that 680 students
like music and 215 like dance. What
is the least number of students who
like both music and dance?
(a) 40 (b) 45
(c) 50 (d) 55
(b) Let A be the set of students who like
music and B be the set of students whose
like dance.
On(A) = 680, n(B) = 215and n(U) = 850
We know that,

n(An B)= n(A)+ n(B) - n(A O B)
0
(A n Bl = n(A)+ n(B) = n(A O B),a



O n(A n B}, = 680+ 215 - 850
[ n(AD Bl 0 )]
= 45
31. What is the sum of all two-digit

numbers, which when divided by 3
leave 2 as the remainder ?

(a) 1565 (b) 1585
(c) 1635 (d) 1655

(® (c)Requirednumbersare 11, 14,17, ...98
which is an AP.

We know that,
a,=a+ (n-1d
98 =11+ (n—1)(3)

O 98=11+3n-3

O 98=3n+38

O 90 = 3n

O n =230

OSum=11+14+17 +.... +98

3 [11+ 98] g ”(a+/)

H
=15 x 109
= 1635

32.1f 0>a<1, the value of log,a is

negative. This is justified by

(a) Negative power of 10 is less than 1

(b) Negative power of 10 is between 0
and 1

(c) Negative power of 10 is positive

(d) Negative power of 10 is negative

® (b) Letlogyga = x

0 a=10

It is given that
O<ac<i

0O 0<10'<1

0 x must be negative
0If 0 < a <1, the value oflog,, a is negative
implies that negative power of 10 is
between 0 and 1.

33. The third term of a GP is 3. What is
the product of the first five terms?
(a) 216

Cannot be determined due to
insufficient data

® (c) Let a and r be the first term and
common ratio of of the GP.

O az =3
O a’=3 [ra,=ar"™ " ... ()
Required product = a; [&, (&4 (&, (&g
= (a)(an)(ar®)(ar’)(ar)
= 2510 = (ar?)]
=(3)° [from Eq. (i)]
=243

34. If x, g, z are in AP; x, 3, z are in GP;

then which one of the following will

be in HP?
(@) x, 6,z (b) x, 4, z
(©)x,2, 2z (d)x, 1,z

® (a) We have,
X, E zarein AP.
2
X+ z
2
O x+2z=3 ()]
Also, x, 3, zare in GP

O

N w

0 xz=232
O xz=9 - (i)
Now, from Egs. (i) and (i), we have
2xz _2x9
X+ y 3
0 ‘-6
X+ z

0 x, 6, zare in HP.
35. What is the value of the sum

11
Z(i" +i"), where i =+/— 17

n=2
@i (b)2i
® (c) We have,
1

g (i"+ "= §/(1+/)

(c)=2i (d)1+i

1

=(1+1) zl
2

=A+ D2+ +i* .+

10

-1+ 0)(=-1-1)_
i-y
(1) i+
(i =1 (i +1)

_2(i+1+i%+0)

2(1+ 1)
(i=1)

21
2+ 1=-1+1)
S
=-2i
36.1f sinx=—— siny:L where
V5 J10'

T L .
0<x<—, 0<y<—, then what is
2 2

(x+ y)equalto?

n-1 Dn_1%

i i
a) b) — C) — d)o
(@) ()2 ()4 (d)
1
® (c) We have,sinx = — andsiny = ——
V10
O x=sin’1iandy:sin'1i

V5 10

SR

Now, x + y =sin
=sin‘E]L\/ g %2

[ sin”' x +sin""y =sin™

[@)]
3
o

+
g
"
&=
o,
Mmoo

i =7
i)

+
= Sin_1 BL\/ i \/
I:T\/g 10

- 01 3 2

X7+7X7

=sin =
H/5 Vio V1o +5H
=sin™ EIDi5 B
V6 x 10

=sin"'H 12 @

&l

o .
= SIn
H

IE

O

sin5x —sin3x

37. What is equal to ?

cos5x + cos3x
(@) sinx
(c) tanx

® (c) Given,

(b)cosx
(d)cotx
sin5x — sin3x
cos5x + cos 3x
5x + 3x . 5x —3x
2 Cos .sin
- 2 2
5x + 3x 5x — 3x
2cos .COoS
2 2

0. cine —anp= c+bo.. [-DQg
H sinC =sinD 2COSHTHES|nB?Hand
cosC + cosD =2coséC;7D§cosécz;D%

_ 2cos4xsinx _ sinx

= = tanx
2C0s4xCOSx COSx

38. What issin105° + cos105° equal to ?
(a) sin50° (b) cos 50°
C) — d) 0
© 5 (@

3 (c) We have, sin105° + cos105°
=sin(90° + 15°) + cos105°
=cos15° + cos105°

sin(90 + 6) =cos g
P §105° 15 @105°—15@
cos
g' cosC+cosD=2cos D%
O
Etosécig E



39.

40.

41.

=2c0s60°cos45°=2 x% xi

V2
0 1 10
=+ C0S60° = —,c0s45° = —
H 2 28
1

V2

InaAABC,ifa=2b=3
2
andsin A = g, then what is [ B equal
to?
T T s s
a) — b) — c) — d) —
(@) 2 ( )2 (© 3 (d) 5
(b) We have, a =2, b = 3andsinA :%
Now, from sine formula
sinA - sinB
a b
2
0 3 _sinB
2 b
O sinB =
_ I O o.m_.0
B=— csin— =1
2 B B
What is the principal value of
sin_IDinz—T[D?
5 3 H’
T T T 21
a) — b) — c) — d) —
(a) 2 ( )2 (© 3 (d) 3
02T
We h Tsinc =
(c) We have, sin %Iﬂ 3@
1 O T
=sin”' ®ingn - —
g - 3
=sin"'sin— [sin(1t - =sin{

o . 1. . ~TT T

5+ 8in”'sin@=0,if 6.0 ,—

H Q? 2 %
If x, x — yand x + y are the angles of
a triangle (not an equilateral
triangle) such that tan(x - y), tan x

and tan(x + y) are in GP, then what
is x equal to ?

Tt T
(a) " (b) 3

T T
(© s (d) >
(b) We have,

X, Xx—y, x+y are the angles of a
triangle. Since, sum of angles of a triangle
=1

O X+ X—-y+x+y=Tm
O 3x=T
O x:E

3

42. ABC is a triangle inscribed in a circle

with centre O. Leta = [0 BAC, where
45°<0<90° Let [ =0BOC.
Which one of the following is
correct?

)
(a)cosp = H&QG
1+ tan“a
2
(b) cosp = M&;’
1-tan“a
(c)cosPB = _2tana tang
1+ tan“a

(d)sinp = 2 sin®a

() (a) We know that angle subtended by a

chord at centre is always double the
angle subtended by it at any other part of
the circle.

A

0 B=a
0O  cosP =cos2a
_ 2
O cosP = H&f
1+ tan“a
O 2g0
o cos20 = wm
0 1+ tan“0

43. If a flage-staff of 6 m height placed

on the top of a tower throws a
shadow of 2/3 m along the ground,
then what is the angle that the sun
makes with the ground ?
(@) 60° (b) 45°
(c) 30° (d) 15°

(® (a) Let OB and BD be the tower and

flag-staff respectively. OA and AC be the
shadow of tower and flag-staff
respectively.

D
6m[

B

Xxm

ym 2¥3m
Again let a be the angle that sun makes
with the ground.
O 0O oABO 0E€D «
Now, in AOAB

tana =

< Ix

44. What is tan ™ %§+ tan

and in AOCD

tana = X+ 6 i)
y+ 243
From Egs. (i) and (ii), we get
X_ X+6
y y+2s
g xy+2«/§x:xy + 6x
0 X=J3
y
O tana = +/3 [fromEq. (i)]
O a= 60

-1

(300
HH

equal to ?
Tl.'
a) 0 b) —
(a) ()4
m m
C) — d) —
()3 ()2
® (b) We have
tan“%§+ tan‘@gg
5
01,30
—taB4 5 0O
tan D173D
O--x20
0o 4 50
[ tan” x + tan"'y =tan XY
1-xy
xy <]
m+120
0
= tan'2_ 20
an O—SD
:Z:D
020 0O
:tan”%@ = tan™"1
7
s 0 -1 T[]
= stanT 1= —
4 H 4H

45. A spherical balloon of radius r

subtends an angle 0 at the eye of an
observer, while the angle of
elevation of its centre is 3. What is
the height of the centre of the
balloon (neglecting the height of the

observer)?

(@ rsinf ) rsinf
sin @ sin %Q
rin Q rsina

© (d)

sina sin %Q

(a) LetO bet the centre of the balloon, P be
the eye of the observer and JAPB be the
angle subtendd by the balloon at the eye
of the observer. DAPB= «




0 DAPC= O BPE g
In AOAP
a _OA
sin—==—
2 OP
0 sind=_"00P=rcosec? .. (i)
2 OP z
In AOPL,
OL
sinB ==—
B OP
O OL = OPsinB
O OL=r cosec% .sinB
[from Egs. (i)]
0 ol = rsinp
sin %Q
i + +
46. If M =2 b, then what is
sin(x —y) a-
t
anx equal to ?
tany
a b
a) — b) —
( )b . ( )a .
a+ a-
C d
( )a s ( )a s
3 (a) We have,
sin(x + y) _at b
sin(x-y) a-b

On using componendo and dividendo
rule, we get

sin(x+ y)+sin(x-y) _a+b+a-b
sin(x+ y)-sin(x-y) a+b-a+b

O

2sin@X+y+X_ y@cosgﬁygxwg

ZCOSDX+y+X y%smgx+y—x+y§
D O 2

_2a

26
I:lsmxcolsy:i
cosxsiny b
0 tanx _ a
tany )

47. 1f sina +sinf =0 = cosa + cosP ,

where 0< B<a<21 then which
one of the following is correct?
(@a=m - b)a =m +p

(c)a =21 -B (d)2a =1 +2B

®

48.

49.

®

50.

(b) We have,

sina + sinB = 0 =cosa + cosP

O(sina + sinp)? + (cosa + cosP)?

O sina + S|n2[3 + 2sinasinB + cos’a
+cos’p + 2cosacosp =0

O (sina + cos?a) + (sinp + cos®p)

+ 2(cosacosf + sinasinB) =

O 1+ 1+2cos( —[3)=O
O 2cos (@ -B)=

O cos(a —B) =

O a-B=m

0 o =B +Tm

Suppose cos A is given. If only one

A0
lue of i ible, then A
value of cos Ez»gls possible, then

must be

(a) An odd multiple of 90°
(b) A multiple of 90°

(c) An odd multiple of 180°
(d) A multiple of 180°

(c) We know that,
cosA = 200822 -1
Since, cos A is given and cosg has only

one solution. So, A must be odd multiple
of 180°.

If cosa +cosP +cosy =0, where
0<asE, 0< BSE,0<VSE, then
2 2 2

what is the value of
sind +sinf3 =siny ?
@o ()3

52 32
€ — (d) —

2 2

(b) We have,

cosa + cosf +cosy =0,

s b1 m
O<as—,0<B=s—0<ys—
2 B 2 Y 2
cosa +cosP +cosy =0
m
O a=B=y=—
B=y 5
O sina +sinf +siny

LT, T, T
=sin— + sin— + sin—
2 2 2

= ifSDE),EE:OS—n:OD

H 2872 H
=1+1+1=3

The

.0 g 0 ™
SIHH(+§E+COSH(+§E

g . .
x 0 @, —E is attained at
2

maximum value of

where

(a)% (b)% c 10

®

51

52.

(a) Letf(x) =si

ERRE T
=42 %sin@ﬁ%%%cos@ﬁ?ﬁ

X+ E + ll = l[
5 4 2
0 X = I
20
What is the distance between the

points which divide the line segment
joining (4, 3) and (5, 7) internally and
externally in the ratio 2:3 ?

@ 1251ﬁ ©) 13\51F7

(a) Let Pand Q be the points which divides

A(4,3) and B(57) internally and

externally in the ratio 2 : 3 respectively.
[Px5+3x4 2x7+3x30

OP=(
D 2+3 2+ 3 |
2:3
A (4, 3) P B((5,7)
_[P2 23
%’5@
andQ=EQx5 3><4y2><7—3><3|:|
0o 2+3 2-3 O
2
« S
Q A (4, 3) B(5,7)
3
=@ -5

0 Required distance = PQ
= %_%g*—%S_@g:E\/ﬁ
5 5 5

What is the angle between the
straight lines
(m* = mn)y =(mn +n*)x +n’

and
(mn + m®)y =(mn —n®)x +m’,
where m > n?

2 4 0am?n? O

.
(a) tan™ Dllj(b) tan b———0
om? + n’0 Om? - n?0

(c) tan™ Di[[d) 45°
om* +n*0



() (c) Given equations of lines are

(m?>=mn)y =(mn +n? x +n°
and (mn + m?)y = (mn - n?) x + m®
Given equation of lines can be written as

mn + n? n
= X

m? - mn

mn - n? m
andy = > X+

mn+ m

mn + m?

Letm, and m, be the slopes of given lines.

2
mn + n
O m=——
me —mn
mn - n?
andm, = ——
mn + m

[f@is the angle between these lines, then
tanB = u

1+ mm,
2 2

mn+n _mn-n

m?-mn mn+ m?

mn+n®> mn-n?
1+ mn=-n-

m?-mn mn+ n?

(mn+n?)(mn+m?)=(mn -n?)(m? -mn)

(m?=mn)(mn +m?)+(mn +n?)(mn-n?)
_m?n®+m®n+mn® +m?n? -m®n +m°n?

m®n+m* =m?n® —=m®n? -mn® -mn®
+m?n?-mn?
+mn®-n*

__4m’n®

m* - n*
04m2n2 O

0 e:tan‘u%u
Om* -n'0O

53. What is the equation of the straight

line cutting-off an intercept 2 from
the negative direction of Y-axis and
inclined at 30° with the positive
direction of X-axis ?

(@ x -243y -3v2 =0

(b)x +23y -3J2 =0

(©)x + 3y -2J3 =0

d)x -+3y-2J3=0

() (d) From the given figure, it is clear that

30°

S

Slope of line =tan30° = — and line
NE)

passes through the point (0, — 2).

54

55

0O Equation of line is

y (2)——3(X 0)
0 y+2:ix
V3
O J3y+243=x
O x-+3y-243=0

What is the equation of the line
passing through the point of
intersection of the lines
x+2y—-3=0and2x —y +5 =0and
parallel to the liney — x +10 =07
(@7x-7y+18=0
(b)5x -7y +18 =0
(c)bx —by+18 =0
Dx-y+5=0
(c) Equation of line passing through
intersection point of lines x + 2y =3 =0
and2x -y + 5 =0is
Xx+2y-3+A@2x -y +5) =0 .. ()
O@+2Nx+@-Ay+5\ -3 =0

O Slope of above line = — (1+2A)
@=A)
Since line is paralleltoy = x + 10 =0
_-(@+2n) _-(-1)

@-2) 1
O- (¢ 2AF 2 A

O- % 2% 2 A
O -A= 3
O A=- 3

Putting A = = 3in Eq. (i), we get
x+2y-3-3@2x -y +5) =0

0  5x-5y+18=0

Which is equation of required line.

Consider the following statements

I. The length p of the perpendicular
from the origin to the line
ax + by =c satisfies the relation

2
2 _ c

P a’ +b*

II. The length p of the perpendicular
from the origin to the line

x +% =1 satisfied the relation

a

1 1 1
B
pr a0

III. The length p of the perpendicular

from the origin to the line
y =mx +c satisfies the relation
1 _1+m?+c?
»? e :
Which of the above is/are correct?
(@I, lrand 1l (b) I'only
(c)land i (d) Il only

® (c) We know that x, distance of a point

(X y;) from the line Ax+ By +C =0 is
given as

O
Distance = (£ +ZBy1 ZC a
O VA +B° OO
Statement |
0,0
P
ax+by-c=0
0 p= alD+ b -c
Ja® + b?
c
O p= ——
Jaz + b2
2
O 2 = 07
P a’+ b2
It is true.
Statement Il
0,0
P
X, Y 4
54’5*7—0
9 + g -1
--a b
. p 1 2 1 2
L+ BE
1
O Jo = ——
e
a® b2
1 _1 1
O =5+
p a b
It is true.
Statement I
(0,0
P
y-mx—-C=0
0 p= 0-mx0-c
(= my? + (1)
c
O p=
,lmz + 1
R
P
It is false.



56. What is the equation of the ellipse

whose vertices are (% 5,0) and foci
are at (£ 4,0)?

2

X
a) —— +
()25

2
bi+
()16
2

x
c) — +
()25

x2

(d)?+

=1

1
-

E‘KI\)E;‘KN(D‘\<!\J©‘\<M
non

® (a) We have,

Vertices = (£ 5, 0)and Foci = (£ 4,0)
Oa=5andae =4
[ vertex = (x a, 0)and focus (+ ae, 0)

IZIe:ﬂ
5
2
Now, e= 1—b—2
a
2 2
O %Q:‘]—% [a=5]
(5)
2
O E:1—b7
25 25
a 16 =25 - b?
| b%=9
O b=3
0 Equation of ellipse is
2 2
X7+y7:‘|
a®? b2
2 2
O L+L:‘|
25 9

8§7. What is the equation of the straight

line passing through the point (2, 3)
and making an intercept on the
positive Y-axis equal to twice its
intercept on the positive X-axis?

(@2x+y=5 (b)2x +y=7
©x+2y=7  (d2x-y=1
(3 (b) Let the equation of line be
2
L+ 1:1
a b

It is given that, b =2a and line passes
through the point (2, 3).
2 3

] 4+ = =1
a 2a
O 4+
2a
7 =2a
_7
a=—
2

O b=2a=2x_—=7

0 Equation of line is X Yoy
7/2 7

O 2x +y=7

58. Let the coordinates of the points

59

(=D (0) - (=3)(=3)]+ (z+ 6) [(

A,B,C be (1,84),(0,-11,4) and
(2, —3,1) respectively. What are the
coordinates of the point D which is
the foot of the perpendicular from A
on BC?

(@ (3 4 -2) (b) (4, -2, 5)
(€) (45 -2) (d) @ 45)
(c) We have,

A(1,8,4),B(0,-11,4)andC (2,- 3, 1)
0 Equation of BC is

X—O= y+ 11 =z—4
2-0 -3+11 1-4
X_y+11_z-4_
O 2= = =\ [sa
5 5 - [say]
Ox=2\y=8\-11,z=-3\+4
A(1,8,4)
B Dixyz C
Now, DR'’s of

AD=<2X -1, 8\ -11-8 -3\ +4 -4 >
=<2\N =18\ =19, -3\ >

Since, AD 0 BC

O2@A= 1+ 8B -19)-3(-3\)=0
O AN-2+ 64N -152+ A =0
O 77N =154

O A= 2

0 Coordinates of

D=@2 x2,8x2 11, =3 x2 +4)
=(4,5-2)

What is the equation of the plane

passing through the points (-2, 6,—6),

(=3,10, =9) and (=5,0, —=6) ?

(@2x -y-2z=2

(b)2x + y+3z=3

Cc)x+y+2z=6

dx-y-z=3

(a) Equation of the plane passing through

three points (X, ¥4, 2), (Xo, Y0 2Z,) and

(X3, Y3, 23)1s
X=X Y=% Z-%4
Xo=Xi Yo=Y Zo-%|=0
X3= X Ya =Y 234
Equation of plane is
x-(-2) y-6 z-(-6)
-3-(-2) 10-6 -9 —-(-6)|=0
-5-(-2) 0-6 =-6-(-6)
x+2 y-6 z+6
O -1 4 -31=0
-3 -6 0

O(x+2)[4x0-(-6)(-3] ~(y -6)
-0(-6)
—(3)#]1=0

60.

61.

O x+2)(-18)—-(y —-6)(-9) +
(z+6)(18)=0

O2(x+2)-(y—-6)-2(z+6) =0

g 2x—-y-2z-2 =0

O 2x —y-2z=2

A sphere of constant radius r

through the origin intersects the

coordinate axes in A, B and C. What

is the locus of the centroid of the A

ABC?

@x"+y*+2°=r"
(b) x? + y? + 7% = 4r?
©) 9%+ y? + 2°) = 4r®

(d) 3(x% + y? + 2%) =2r?
(c) LetA(a,0,0),B(0,b,0)andC(0,0,c)

0 Equation of sphere passing through
A,B, C and origin is
X2+ y?+ 7% —ax —by —cz =0

O Radius =r =
O 4r2 = a% + p? +¢? 0
Let (a, B, y) be the centroid of triangle.

. a=a+O+O,B=O+2+O,

_0+0+c
3

0 a=30,B =33,¢c +3y (D)}
From Egs. (i) and (ii), we have

(3a)? + (3B)* + (3y)* =4r”
O 9(@? +p2 +y?) =4r°
O Locus of the centroid of AABC is

9x? + y? + %) = 4r’z

The coordinates of the vertices P, Q
and R of a triangle PQR are
(1L-11),(3-22) and (0,26)
respectively. If [ RQP= 9, then what
is [0 PRQ equal to ?

(@) 30° + 0 (b) 45° - ©
(c)60° -8 (d)90° -8
(d)
P(,-1,1)
9
Q@3,-2,2) R (0,2, 0)
DR'’s of

PQ=<3-1-2 -(-1),2 -1>

<ay bjcy>=<2, -11>
and DR’s of
PR=<0-12 —-(-1),6 -1>

<ay by Ccy,>=<-135>
Now, a;a, + byb, + cC, =

2x(=1)+ (-1 %x3 +1 x5
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63.

=-2-3+45=0

0 PQOPR
00 QPR 90
Now, by angle sum property

OPQR+ O QPR O PRQ 7180
O 6+ 90+0 PRE 180
0 0O PR 9% 6
The perpendiculars that fall from
any point of the straight line
2x + 11y =5 upon the two straight
lines 24x +7y =20 and 4x — 3y =2
are

(a) 12 and 4 respectively
(b) 11 and 5 respectively
(c) Equal to each other

(d) Not equal to each other

(c) Let (- 3, 1)beapointon2x + 11y =5

Now, perpendicular from (= 3,1) on
24x+ 7y =20

24(- 3) + 7(1) =20
(24 + (7)°

-72+7 -20
/576 + 49

-85 _17
25 5

Again, perpendicular from (- 3,1) on
4x -3y =2

_l4-3)-3m -2
42+(_3)2
_|-12-3-2/_17

Jie+9 | 5

O Both perpendicular are equal to each
other.

The equation of the line, when the
portion of it intercepted between the
axes is divided by the point (2, 3) in
the ratio of 3: 2, is

(a) Eitherx + y =40r9x + y =12

(b) Eitherx + y =50r 4x + 9y = 30

(c) Eitherx + y =4orx + 9y =12

(d) Eitherx + y =50r9x + 4y = 30

(d) Case |

(0,b)
0 23
2:3
0,0 @ (a0
From above figure,
2a+3x%x0 _ 2x0+3b _
=2and =3
2+ 3 2+3

] 2a=10and 3b =15
O a=5andb =5

64

65.

O Equation of line is XY=y
5 b

O xX+y=5
Case Il

0,5)
b 2.9

3:2

0.0 @

(@0

From above figure,
3a+2><O:2and3><0+2b:3
3+2 3+2

m] 3a=10and2b =15

:Eandb:ﬁ
3 2

| a

O Equation of line is
X 4 Yy
10/3 15/2

O 9x + 4y = 30

What is the distance between the

straight lines 3x +4y =9 and

6x -5‘3- 8y =157 .

(@) > (b) I

()6 (d)5

(b) Given equation of straight lines are
3x+ 4y =9 ()

and 6x+ 8y =15

0 3x+ 4;/:1?5 N0

-

[ distance between two lines
ax+ by =cyandax + by =c, is given

0 Required distance =

by|-C2=¢1 |5
Ja’+ bh?|g
3
-2-3
5 10

What is the equation of the sphere
whose centre is at(—2, 3,4) and radius
is 6 units?

(@) x%+ y?+ Z% + 4x -6y -8z =7
(b)x2+ y?> + 2> + 6x —4y -8z =7
(©x°+ y>+ 2> + 4x -6y -8z =4
(d)x?+ y? + 2% + 4x + 6y + 8z =4
(a) Given, centre = (-2, 3, 4) and radius
= 6 units

Equation of the sphere having centre at
(a,B.y) and radius r is
(x=a)f +(y =B +(z -y? =r*

So, equation of sphere

O {x=(=2)}2+(y-3)° +(z -4)* =6°

2
2
2

66

67

O (x+272+(y-372+(z-4?2 =36
O xX*+4x+4+y?+9-6y+27°
+ 16 - 8z =36
O X2+ y?+ 2% + 4x -6y -8z +29 -36 =0
O x2+y2+22+4x—6y—82=7
If 3 and b are vectors such that
lal =2, |b[ =7
axb=3 +23' +6R, then what is
the acute angle betweena and b ?

and

(@) 30° (b)45° (c)60°  (d)90°
(a) Given,|a| =2
b =7
and a xb=3i +2j +6k
|a xb| =|a||b| sin®
O sin9-|a xb]
|al b
_|3i + 2] + 6K
2x7
B /32+22+62_m
14 14
O sir16=l=l
14 2
0 sin® =sin30°
0o e= 30

Let p and q be the position vectors of

the points P and Q respectively with
respect to origin O. The points R and
Sdivide PQ internally and externally
respectively in the ratio 2: 3. If

OR and OS are perpendicular, then
which one of the following is
correct?

(@9p” =49 (b) 4p” = 9g°
(€)9p = 4q (d) 4p=9q

(a) The points R and S divider s PQ
internally and externally respectively in
the ratio 2 : 3. The position vectors of R
andS are

w and 3p - 2q respectively.
n S
Or=3°P-24

5
Q — —
0S =3p -2¢q
=8 =8
Now, OR 0O OS
[ENE N

0 OR[OS =
[ - [

BP +290 -

O DTD.(3p 2q9)=0
O |

0 (3p+2q)U3p-2q) =0
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69.

O 9p.p-6p.q+649.p-449.q =0
0 9/pl* - 4¢*=0

[ra.a =[@°andalb =b&]
0 9lp® =4/q°
0 9p? = 4q°
What is the moment about the point
i+2j — k of a force represented by
3i+k acting through the point
2i - j+3k?
(a)—3f+11i +9I2(b)3f+2}+9l2
©3i+4j+9%k (d)i+]+k
(a) Given that,

F=@i-j+3%k) -(i+2] k)
=i-3] +4k
and F=3i +k
0 MomentT =r + F
= (i - 3] +4Kk) x(3i +K)

]
1 -8
3 0

N

=i(-3-0)-j(-12) +k (0 +9)
=-3i+11) +%

Ifa +2b +3¢ =0 and
axb+bx¢+¢xa =A(b xc),
then what is the value of A ?

(@2 () 3
(c)4 (@6
(d) Given that,
a+2b+3c=0
] a+2b=-3c
a @ +2b)xb = -3¢ xb
] axb+2bxb=3(0 xc)

Again 3c+a=-2b

] (3c +a)xa = -2b xa

0O 3cxa+axa=2(@ xb)

] 3c xa)=2(@ xb)

0 3(6 xa)=6(b x7)
[from Eq. (i)]

O ¢ xd =2 (B xc) (i)

70

®

Now,a xb +b xc +¢ xa =Ab xc)
=3( xc)+ (b xc)+2 (b xc
=6(b xc) [fromEgs. (i) and (ii)]

on comparing, we get

-

If the vectors K and A are parallel to
each other, then what is kK x A
equal to ?
(a) k?A

(b)0 ©) -k*A (@A

(b) Since,a xb = 0,ifa andb are parallel.

So, kK x A = 0ifK and A are parallel to
each other.

71. When one of the following is correct

in respect of the function f : R - R
defined as f(x) =|x +1|?

(a) f(x?) = [f(x)]?

(0) £(12) =[f(x)]|

(©) flx + y) = flx) + f(y)

(d) None of the above

® (d) Given, f(x) =|x+ 1|

72

By checking the options, we get

) 0P = x® +1
{f(x)}? = (x + 1Y

Which implies that f(x?)# {f(x)}?

(b) f(Ix1) =1x| +1

e =11x + =[x +1|
which implies that f(| x|) # | f(xX)|
© fix+y)=[x+y+1

)+ f(y) =[x +1] +y +1|
which implies that f(x + y) # f(x) + f(y)
So, option (d) is correct.
Suppose f:R — R is defined by
2
f(x)=

X
1+x

What is the range of

-
the function?
@1[0,1) (b)[0 1]
(a) Letf(x)=y
Then, y= 0andf(x)=y

© 0. 1] (@01

O =y

Y isrealn Y30
1-y 1-y
O 0<sy<1

So, Range of f(x)is [0, 1).

Now,

73.If f(x)=|x|+|x -1

, then which

one of the following is correct?

(a) f(x)is continuous atx = Oatx =1

(b) f(x) is continuous at x = 0 but not at
x =1

(c) f(x)is continuous at x =1 but not at
x=0

(d) f(x) is neither continuous at x = 0 nor
atx =1

3 (a) We have,

)= +[x -1

0-2x + 1, x<0
O fQ=Hx-x+1 0sx<i
Bes x=1 x=1
+2x+1 x<0
0 fo=H 1  0sx<i
Hoex-1  x=21

Clearly, lim f(x)=1= lim f(x)
X - 07 x - 0"
and lim f(x) = Iim+f(><).

X 17 x =1

So, f(x)is continuous atx = 0, 1.

74. Consider the function
2
fy=g° Bl 220 s
0 x=0
f'(0)equal to ?
(8o (b) 1

(c)—1 (d) It does not exist

(3 (a) Given function is

_ glerﬂx\, x# 0
o O x=0

0 r= jim 010 X Q)

f(x)

= lim hlogh=
hlino °9 0

75. What is the area of the region

bounded by  the

y? =6(x —1)and y* =3x ?
V6 26 46 56

(@) 3 () 3 (© 3 (d) 3

parabolas

® (c) Given,

y2 = 6(x — 1) 0

y? = 3x ()

on solving Egs. (i) and (ii), we get
x=2andy=++6

and

y=V6

. -
Y N\



) O 2 20 O (x+6)(x—-3)=0 -
0 Required area = s Y S ~
equired area _5681 s %dy . X=3 -6 80.1f f(x)= PR xX#3 is
Again, on differentiating it .
L, JE% % Dd 9 J ) continuous at x = 3, then which one
= J;D ES y , (-6- 4x036 - x2 _(86-6x-2x)(2x) of the following is correct?
e d A _ 2436 - x° (@f(3)=0 (b) f(3) =15
5 E}’ _ ng ax? (36 - x%) ©1f(3)=3 (@f@)=-15
18 2 b) Since, f(x)is continuous at x = 3
o (b P Atxzs,%z-e—m:-m ® ® ™ ,
6 -
S - y2 O )2< Therefore, £(3) = lim X9
= O——2>0 d2A x-8x2-2x-3
o 18 g5 D ety
i . .
_ Applying L' Hospital rule
=2 x EMD So, at x = 3is maximum. d, s
o 18 0 \ _x_3_1 e im o
_ 1246 _4fs e © = Jim, 5
5 3 d—(x -2x-3)
O cosa=cost0a zg X2
. . . X
Directions (Q. Nos. 76-78) Consider =M s
the following information for the next 77.1f the area of the trapezium is
three items that follow Three sides of a maximum, what is the length of the =28 _6_45
trapezium are each equal to 6 cm. Let fourth side? 2l-2 4
THbe the angle between a pair o (2) 8 cm ()9 om ‘
ae %)' 2% € pair of () 10cm (d)12cm 81. What isJ'x In x dx equal to ?
adjacent sides. (® (d) So, fourth side = x + 6 + x 1
2
76. If the area of the trapezium is the =3+6+3=12 @¢ Z ! 0 !
. . . 4
maximum possible, then what is o 78. What is the maximum area of the e -1 62 -1
equal to ? trapezium? © 4 @ 4
T s T 21
a) — b) — — d)=— 2 2
(@) 5 (b) 4 ©) 3 () : (a) 363 cm2 (b) 30+/3 cm2 ® (b) Leti :Ie xlog xd
® (© (€)27+/3cm (d) 244/3 cm ! .
i — 2 = e_r°
D 6 c () (c) Maximum area = (6 + x) /36 — x [|09XquX]1 _ﬁ @UOQ x}.dex]dx
. =(6+3),/36-9 _%O ijDe_ o1 de
wr | N =9 %27 =9 x 27 TEe R Tl
0 Oh X 2
=9 x 343 =274/3 cm?
a . _62_1x1[xg]e
A X 6 X B T2 2 27
79. What isJ'ex sin x dx equal to ? 22 2 ) 2
O Aea=A=_(6+6+2x) 36 - x° 0 _e” 71
2 e™ +1 e -1 2 2 24 2
=6+ x) 136 - 2 (a) 5 (b) 5 _2 _f +1:e4+1
e™ +1
0 diéA) = C‘;i [(6 + X) 36 - ] (cre™ +1 @ = vz
X X
. . L 82. What is J' [x®]dx equal to (where
—(6+x) 0 —-2x D+m ® (a)LetI:Ie sin x dx 0
/36 - x2H 0 [.] is the greatest integer function) ?
T
x(6 + x — e X _ o, x (a)\/§_1 (b)1_\/§
= [36 - 2 - X ) [sinx[&*]5 J'@{smx}ﬁ de (©)2(2 - 1) ()3 -1
A 2 0
36— x J2 ,
2 n =
- 36-6x-2x = [sinx @]} —J'cosx [B"ax ® (@ Let! J.S[X Jox
[am _ 2
36 - x . 0 ’ . e .
. n i =
For maximum area, =0 - [Jeos x BT +J’sinx B[] I[X Jox + I[x ]dx
A_, 0 0 0 ’ 1
P 1 V2
0 [=-[-e™ =1] -1/ =[0adx + [1dx
O 36 - 6x —2x% =0 I I
2 _ O I+ 1=e™ +1 ° 1
0 2x°+6x-36=0 . | om D.[X]_[D 0sx<10O
O X +3x-18=0 al=em i DT H 1< x< 28
m
0 x+6x-3x-18=0 0 /:62+1 =0+ [xf?=+2 -1
O x(x+6)-3(x+6)=0



83. What is the maximum value of

16sin® —12sin0?

3 4 16

3 b) 4 15 @4
(a) 4 ( )3 (© 3 (d)

® (c) Letf(x) = 16sin® — 12sin?0
=—12 %inze - 16inet
12 H

-12 %ln 0 —7S|r16|:I

e

-12 %mG -@

O flx)s —

3
0 Maximum value of f(x) = g

84.1f f:R - S defined by

f(x)=4sinx =3 cosx +1 is onto,

then what is S equal to ?
(@[5 9] (0) (-5,9)
(€) (-4.6) (d)[-4 6]
® (d) We have
f(x) = 4sinx — 3cos x + 1
We know that,

-y4? + (- 3)? < 4sinx - 3cosx

< 4%+ (- 3F
[ —+a% + b% < asinx + bcos x
<. ja’+ b?]

0- & 4sinx 3cosx 5

O- 5 & 4sinx 3cosx ¥ &
O- £ f(§& 6

O f(x)Of 4,6]

since, f(x)is onto.
0 S =Rangeoff=[-4, 6]

85. For f to be a function, what is the

domain of f, if f(x)= ———?
Vx| = x
(@) (= =, 0) (0) (0, )
() (= o, ) (d) (= e, 0)
® (a) We have,
f(x) = 1
Jx] = x
f(x)is defined, if
x| = x>0
O [ x| > x
Casel x>0
O x> X[ x| =x x>0
which is not possible
Casell x<0
O- » x[]|x]==-xx<0

O 0>2x
O x<0

86.

87.

88.

Which is possible
O Domain of f(x) = (— =,0)

What is the solution of the
differential equation xdy—ydx =07
(@axy=c
(o) y =cx
c)x +y=c
(dx-y=c
(b) Given differentiation equation
xdy — ydx =0
ad xdy = yadx
Variable seprate on both sides
O % = %
y X
On integration both sides, we get
O dl = J'dl
y X

O logy =logx + logc
[where logc is integrating constant]

O y = xc
O y=cx
What is the derivative of the

function
f(x)=e™* +1In(secx) —e™* at

x = I ?
4
@5 e @22 @%
(c) We have,
F(x) = e"™* + log(sec x) —e'°9*
f(x) = e + log(sec x) — x
[-alog,b = b]

On differentiating with respect to x both
the sides, we get

f'(x) = e *[Bec? x+ [Bec xtanx—1
sec x
=sec?xe™ + tanx -1
lanE o TU T
Of'(x)] =e 4BecT—+tan——1
x=7 4 4
=e'(W2)? +1-1
—e@+1-1=2¢

Which one of the following
differential equations has a periodic
solution?

d? d%
a + =0 (b)—= - =0
()dtz poe ()o't2 P
dx dx
C)x—+ =0 (d=+mt=0
(© o p ()dz e
d>x

(a) 72+u><:o is the differential
at

equation of simple harmonic motion,
which has a periodic solution.

89. What is the period of the the

function f(x) =sinx ?

i s
(@) 0 (b) 5
(c)m (dy2m

3 (d) We have,

f(x) = sinx

.

NN A
_27 _T[U‘ T[\_27 31‘[\4)/

90. What isJ' dx
2% -

f(x + 21 =sin(x + 2 M.
=sinx

=f(x)
[ Period of f(x)is2 Tt

equal to ?
1

@InE*-1)+C

(b)ln(1—2 )+C
In2
CIn(2"“—1)Jrc
21In2
-X
(d)ln(1+2 )+C
In2
ax
® (b) Let/=
sz2—1
=X
=[P o
1-27
=X
-1 (2%og2
log2 J 1-27*
Put 1-27% =t
0 27log2dx =dt
log2 J ¢
- 1
log2
_n—x
_log(1-2 )+C
log2

91. The order and degree of the

differential equation y* = 4a(x — a),
where ‘a’ is an arbitrary constant, are

respectively
@H,2 ®) 2,1
(©) 22 @ 1,1
3 (a) We have,
v? = 4a(x - a) 0

0 y®=dax - 4a°
On differentiating both sides, we get

ay _
2 =4a
yd
1 ady .
O a=-—y—=- (i
>V (if)



On putting the values of a from Eq. (ii) in Obd-(-bpP=2 [ from Eq. (ii)] ;

=lm —
Eq. (i), we get 0 5p3 = o h-042x+ 3h
> _ 1 dy 1 dy 3 1 3
yrEAX Sy X oy o b®=1 == ==
2 7ok 27 o 4 2x+0  42x
o o | b =1
O y? = 2xyé - yz%g 0 a=-1 [from Eq. (if)] 97. If f(x) is an even function, where

1

£0, th hich f th
94. What ist (1 - x)° dx equal to ? f(x)#0, then which one of the
0

following is correct?
(@) f'(x)is an even function

0 Order = 1and degree =2
92. What is the value of

/4 1 1 . )
. (@) — (b) — (b) f'(x)is an odd function
('sinx —tanx)dx ? 110 1?2 (c) f'(x) may be an even or odd function
-m/4 (c) — d) — depending on the type of function
(a) - 1 +1In %%Q(b) 1 148 240 (d) f'(x)is a constant function
= = 1
V2 2 2 ® (a)let/= J'X(1 - x)° dx (® (b) We have, f(x)is an even function.
© 0 (2 0 0 f(= x) = £(x)
® (c)Letl= J’_nnljll(sinx - tanx) dx — j.m - x) X% dx On differentiating both the sides, we have
i 0 = f'(=x)=1"(x)
Let f(x) =sinx — tanx
o 0 e a O O f'=x)=~=1(x)
O =X =sin(=x) ~tan(-x) O [f(x)0x = [fla - x) kg 0 #'(x)is an odd function.
= —sinx + tanx B o 0 8 ) dy
[-sin( - 8) = —sind, tan(— 6) = —tan§] L 00 98. If y =e” sin 2x, then what is I at
= —(sinx - =[x —x)dx=p—-—q
~ (sinx —tanx) { g0 11g x = Ttequal to ?
=~ 1) At 1Pt @0+ me™  (0)ome™
0 f(x)is odd function. “Ho 110 110 2 2
(c)2e™ (dye™
/4 .
O I=J’ (sinx — tanx) dx tan x X2
T4 95. What is lim — equal to ® (c) We have, y =e* sin2x
=0 a ) . x - 0sin2x On differentiating both the sides, we get
[ J' f(x)dx = 0, if f(x) is odd] @ 1 o 5 )
- 2 Y = ocosaxe’ +2xe* sin2x
93 Ifbx3 dx =0 and 0 x? alx:g then ®)1 . 2 2
) I I 3 ©2 0 %% =2cos2me™ +2 18 sin2 T
a a (d) Limit does not exist X e=n
what are the values of a and b ® (a) We have, o)™ + 2™ (0)
respectively?  tanx ,
(@-11 b) 1,1 lim — =2e"
0.0 @2 -2 By usinxg L(’)T-Ilr;i;ital rule, we have 99. What is th luti f
® (a) We have, e, . alsd esou1on3 o
. — jim S€c X (1+2x)dy —(1 —2y)dx =07
J’x3d><=0 X~ 020082X (a)x -y -2xy =c
4 = iim 1 Eb))y—x—ny=c
= T c)y+x —2xy =c
szld)_ ¥~ 02c0s2x[B0os” X @+ y+21y =c
0 G0 =0 1 1
040 = = ® (a) We have
2c0s0°c0s20° 2 x1x1 '
bt —at ] (1+2x)dy —(1-2y)dx =0
. 4 =0 :E O (1+2x)dy =(1 —2y)dx
O b4 = g4 0 dy _ X
A2x +3h —+/2x _
0 h=+a @)  96.Whatis lim ~—————— equal 1-2y 1+2x
b x=0 2h On integrating both the sides, we get
ButJ’x3 dx = 0and x®is an odd function. to? 1 1 d
@ (@) (b) — 1-2y J1+2x
0 a=-b (i) 2v2x V2x i ’
b 3 (d) 3 O —Elog(1 —2y)=§log(1 +2x)+C"'
Again, [ X'k = 2 22x 4Px
A 3 . Jm_m O - log@t 2y log* 2x 2C
b ® (d) lim Y22 — 7T O log(1 + 2x) + log(1 —2y) = -2C "'
DX3 0 2 x>0 2h c
0 00 == . , . O log1+2x)(1-2y)=-2C"
By using, L' Hospital rule, we get .
o3g 8 Y Hene o ¢ 0 (1+2x) (1 -2y) =e 2°
o bi-ate zm.s—o o 1-2y+2x —4xy =e ¢
=2 = lim S — -2y —4xy=e %% -
3 3 he o > O 2x -2y —4xy =e 1



O X—y—2xy:%(e'zc' -1)

O x-y-2xy=C

[where C = %(e e

-1

100. What are the order and degree,
respectively, of the differential

equation %LEI =y + %TE

(@) 4,5 b) 2 3
(c) 3,2 (d) 5, 4

(3 (c) Given differential equation is
3, f 5
SR BE
Cox” O X
3

Here, highest order derivative is dfé/
ax

So, order = 3, and degree =2

101. In a Binomial distribution, the mean
is three times its variance. What is
the probability of exactly 3 successes
out of 5 trials ?

80 40

b) —

@ )243 ( )243
20 10

@ -=

243 243

(® (a) According to the question,
Mean = 3 (Variance)

O np = 3npq
[where n = number, of trials]

0O
Q
1l

T T
+ o+
I noon

w N

0 p(X=3)=%, %g x %@2
<R

102. Consider the following statements
L. P(A O BF P(A)
= P(B)-P(A n B)
IL. P(A n B)= P(B)- P(A n B)
L P(A n B)= P(B) P(A| B)
Which of the above statements are
correct?
(@) land Il
() lland i
3 (b) Here,
Statement |
P(A O BF P(AW PBr P(A B) is
correct.

3|2|

(b) and I
(d) 1, Iland I

103.

104.

105.

Statement |l

P(An E) = P(B) - P(A n B)is wrong as
P(An B)= P(A) - P(A n B).

Statement Il

P(An B)= ) x P@»@ is correct.

conditional theorem]
Hence, Statements | and Il are correct.

If the correlation coefficient between
x and y is 0.6, covariance is 27 and
variance of y is 25, then what is the
variance of x?
@2 0) 2!

5 25
(©)9 (d) 81
(d) Given, 02(y) =25 (y)=5
C

<

Correlation coefficient =

27
o, x5
27

0o o= =L =9
06x5 3

0.6 =

(9)° =81

The probabilities that a student will
solve Question A and Questions B
are 0.4 and 0.5 respectively. What is
the probability that he solves atleast
one of the two questions?

(@) 0.6 (b) 0.7

(c)0.8 (d) 0.9

(b) Given that,
P(A)=04
and P(B)=05
PAOBF + P(An B)
=1-[(1-04) x(1 -05)]
=1-(0.6)(0.5)
=1-(03)=0.7

O Variance of x = 0%(x)=

Let x be the mean of x,, x,, x5, ... x,,.
If x; =a +cy,; for some constants a

and c, then what will be the mean of

Vi Yor V3o Vn ?
(@a+cx (b)a %E
©- li-a (@2
c c
(d) Given that,
Mean of x;, X5, X3, ... X, .. X=X

Now, we have

X, =a+qy,
1
Oy=-(kx-a
C
_ 1
0y=—(x-a)
C

106.

107.

108.

Consider the following statements

L. If the correlation coefficient
r,, =0, then the two lines of
regression are parallel to each
other.

IL If the correlation coefficient
r,, =1, then the two lines of
regression are perpendicular to
each other.

Which of the above statements is/are
correct?

(a) lonly

(b) Il'only

(c) Both land Il

(d) Neither I nor Il

(d) According to correlation condition,

If correlation coefficient . = 0, then lines
of regression are parpendicular

And if r,, =1, then lines of regression are

parallel.
So, both statements are wrong.

If 4x —5y +33 =0
20x —9y =107 are two lines of
regression, then what
are the values of x and y respectively?
(@) 12and 18 (b) 18 and 12
(c) 13and 17 (d)17 and 13
(c) Given lines of regression are
4x -5y +33=0 ()
and 20x + 9y =107 =0 (i)
on multiplying Eq. (i) by 5 and subtract
Eq. (i) from it, we get
20x —25y + 165 =0
20x =9y =107 =0
- + +
-16y = =272
y =17
on putting the value of y in Eq. (i), we get
4x-85+33=0
O 4x =520 x=13
The mean of two regression lines are the

solution set at given regression lines,
Here, X =13and Y =17

and

Consider the following statements

I. Mean is independent of change in
scale and change in origin.

II. Variance is independent of
change in scale but not in origin.

Which of the above statements is/are
correct?

(a) lonly (b) Ionly

(c) Both land I (d) Neither I nor |l

(d) Since, mean changes with changes in
origin. So, Statement | is wrong.

And variance is independent to the choice

of origin. So, Statement Il is also wrong.
Hence, both statements are wrong.



109. Consider the following statements So, newmean = 5 + 5 116. A box has ten chits numbered 0, 1, 2,

L. The sum of deviations from mean =10 3, ..., 9. First, one chit is drawn at
is always zero. But standard deviation will remain same. random and kept aside. From the
IL The sum of absolute deviations is Hence, coefficient of variation remaining, a second chit is drawn at
minimum when taken around - % %100 random. What is the probability that
median. mean the 1second chit drawr11 is 97 ?
2
Which of the above statements is/are T 100=20 @ I (b) 9
correct. . . (c) i (d) None of these
(a) I only (b) Il only 113. A train covers the first 5 km of its 20
(c) Both I and Il (d) Neither I nor i journey at a speed of 30 km/h and the - ;
(c) By the property of deviation both next 15 km at a speed of 45 km/h. ® (@) .Let 5 be the event at drawing a chit
statement are correct. What is the average speed of the which is not 9 and E, be the event of
drawing second chit bearing number 9.
110. What is the median of the numbers train? ¢ . o ¢
4.6,0, 93, —4.8, 7.6 2.3, 12.7, 3.5, 8.2, (a) 35 km/h (b) 37.5 km/h a PE) =5 =—
6.1,3.9,.527 (c) 39.5 km/h (d) 40 km/h ¢y 10
(@) 3.8 (b) 4.9 d) Average speed = 1ot distance Gt
(c) 5.7 (d) 6.0 ® @ gesp Total time and  P(E,) °c, 9
® (b) On arranging the given number is - 5+15 _ 20 0 Required probability = P(E,) CP(E,)
ascending order, we have 5 + 151 + 1 9 1 A
- 48,0,2.3,35,3.9,46,52,61,7.6,8.2, 30 45 6 3 09 10
9.3,12.7 =20
Here.n = 12 1+2 117. One bag contains 3 white and 2 black
So. median 6 balls, another bag contains 5 white
' 5 =206 _ sokmh and 3 black balls. If a bag is chosen at
Value of %ch number 3 random and a ball is drawn from it,
i di ; what is the change that it is white?
+Value of §E+ @th number 114. Two fa_er dice are r‘olled. What is the 3 29 g 5 |
_ 2 probability of getting a sum of 7? (a) s (b) 0 (c) 3 (d) >
2 1
a) — b) —
_ Value of 6th number +Value 7th number @ 36 ©) 6 (® (b) Let E, be the event of selecting the
2 (c) e (d) 5 first bag and E, be the event of selecting
_46+52 12 12 the second bag. Let A be the event of
a0 2 (3 (b) Here, nS) =36 drawing white ball.
1111 ' Math b and E be the event of getting a sum of 7 So, by theorem at total probability.
. In a test in Mathematics, 20% of the ir di 0OAOd oA Od
: . o on two fair dice. P(A) = P(E;) x PG—=[+ P(E,) x PO—[]
students obtained “first class”. If the ={(1,6),(2,5), (3, 4), (4,3), 5,2), (6, 1)} 0E, O e, 0
data are represented by a pie chart, 0 n(E) = 6 1 3% 1 5%
what is the central angle So. required probability = nE)_ 6 _1 = > x 5C1 + 5 x TC1
corresponding to “first class”’? ' nS) 36 6 ! !
(a) 20° (b) 36° -1 ,50.1,24+25
(c) 72° (d) 144° 115.If A and B are two events such that 2B 8H 2 40
() (c) Pie chart contains total angle equal to 2P(A) = 3P(B), where . =1 x 49 _49
360°. 0< P(A) < P(B) <1, then which one 2 40 80

) - i i ? . . .
So, central angle corresponding to “First of the following is correct 118. Consider the following in respect of

class” (a) P(A[B)< P(B| A) < P(A n B) two events A and B
= 20% of 360° (b) P(A n B)< P(B| A)< P(A]| B) L P(A occurs but not
=20, a0 (CVP(B| A)< P (A] B)<P(A n B) B)= P(A) - P(B)if B0 A
100 (@ P(AnB)< PA[B)<PBI A) II. P(A alone or B alone occurs) =
=72° @ (b) Given that, 2P(A) =3P(B) P(A) - P(B) _ P(A n B)

112. The mean and standard deviation of o2 P(A) _ _3SPB) . P(AO BF P(A} P(B)if A and
a set of values are 5 and 2 P(AnB) P(AnB) B are mutually exclusive
respectively. If 5 is added to each [dividing both sides by P(A O B)] Which of the above is/are correct?
value, then what is the coefficient of g 1xPAnB) _1, PAND (@) I only (b) I'and I
variation for the new set of values? 2 P(A) P(B) (c) lland Il (dy land Il
(@) 10 (b) 20 1 Br_ A ® (b)IfB T A then P(A - B
(c) 40 (d) 70 0oooxF Ag—g’@g@ ( )

) _ =P(A) - P(AnB)=P(A) - PB)
3 (b) Given, mean=5 0 p B P@é [.BOAD A 8B B
<
and standard deviation (o) =2 @Z@ B@

So, Statement | is correct.
Since, 5 is added to each value.



P (A alone or B alone) Favourable numbers of selecting two _ IN-1

= P(A) - P(A nB) + P(B) - P(A n B) members as men 12
= P(A) + P(B) ~2 P(A n B) = Cex Gy @o= N1
So, Statement Il is wrong. So, required probability = ‘C, x %y 6N
If A and B are mutually exclusive, °C, ® (b)--0®= lZX,2 - (X)?
then P(An B) = 0 4x3 5 N
O PADOBE PA} P(B) _2x1 1 =l(12+22+.. +N?)
So, Statement lIl is correct. 9x8x7 N
Here, Statement | and Ill are correct. 3x2x1 0 4243+, +N)
119. A committee of three has to be =2%3x5_58 &
chosen from a group of 4 men and 5 Sxax7 14 1 NIV+HD)RN+ 1) oN + N
women. If the selection is made at 420, The standard deviation O of the first N 6 Hz2 H
random, what is the probability that N natural numbers can be obtained _N? -1
exac5t1y two members 1are men? using which one of the following P
a)o =
(© 7 (d) 51 1§
() (a) Total number of selecting three (b)o =, N12_ !

members = °C,



