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PART : MATHEMATICS
1. The number of common terms of the progression 4, 9, 14 ... upto 25terms and 3, 6, 9, ...
Up o 37 terms, is
(1) 8 2)9 {317 4y 10
Ans. (3)
Sol. 4, 9148 and 3. 6.9
Tas = 124 Tar=37x3 =111
Common diff : 5 comman diff = 3

Clearly first commaon term = 9
Common diff = L.CM{5, 3) =15
= T (of comman terms of two given AP )
=94 (-1} % 15
= 15n-8
15n—=5= 111
15n = 117
n=78
MNumber of common lerms =7

2. ITJ—n-_—Ide =3+ bJE —c:u'rﬁ ~Then (a—3b—4c) is equal o,
.:JEI—xﬂ--J'_Hx
(17 (239 {3) 8 i4) 10
Ans. (2)
L e e / 3 g
Sol. jlﬂ—wux = -1|-Er,3-ng —Eexl
2 213 3 N
{2 A -:
= —|(142-22 | 132 -1‘:
|I. |; |
’ -:1(24‘*—24'5—3J§.+1}—-§[9—2JE—3«;’§} . B—EJE—.E
a=3.b= ——E:l_c_—1
3
|
adh—4c=3-3 ‘;*--4¢—H -9
3. HB=3+ E—;E—ﬁ— ...... < then p is equal lo.
- 4
5
(1149 IfE:'—q- {3)3 (41
Ans. (1)
96l a=9StR SR, (1)
4 4

nnn—_n-‘nn :-‘l s e —— I‘ ‘.‘
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L ki e e Nammm

T N (2)
4 4
(1} —{2)
s=a+E+L e
4 4*
B—E+—P—,— ......
4 47
p
—4__3 =p=9
— 1
4
2 2 \
. : Ve e : ; : 2%,
4, Chord length of ellipse s 1 with mid point |1 5.] is equal 1o
V1681 J1691 Jeai Jo61
(1) =——gn )= (3) — (1) =
5 5 5
Ans. (2)
Sol.
Y
| e
/ r\i E
\_.5__,;/\\
y 2
Tog SR S
25 16 25 16x2b5
K. o I
25 Bx=5 100
5
41—53!—5 =8x+0y—-10=10
 Fei i =1 = (4x)% +(5y) = 400
25 18
= (4x)% +(Bx — 10)% = 400
=% 4x2 (4% —5)2 =100 =202 —-40x—-75=10
= dx? —8x—15=0
E T S P » [10-8x, (10-8x,)]°
.-—Jlxg—x,}é—lyz—y,]‘a—Jlxg—x,}é—, e 5 I
=|‘|[XE—K|]2+_{}':2—:"-- |'2 =\._r|_ II|X2—11F
| il — ; P
|89 7 2 189 | 15 «89x419
= X =Ko | —dx%a = — |4 +de— =———
Vg TVl Xe) —dxixe =y 4 5
Resonance Eduventures Ltd.
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5. Ii Zx, =50, and Zx:-cl =1100, then standard deviation of s, xa, ......., ¥ I8

=1 e

(1) 5 (2)2 (3) ¥2 {4) ¥5

Ans. (4)

s '|2 L { |
Sal. ZX : —zx:‘uzz:{x,

| |

-1 ) 1=1 i\ |

10
= (50P2= » x* +2(1100)
i=1

= ZK.‘? - 2500 - 2200 = 300

5 f e
E i X
.ﬁE i A Z_ |
10 . 10 .
» 300 (50Y°
10 10/
. standard deviation = u"g

=of=25

=1

6. If the shortest distance of the parabola 2 = 4x from the centre of the circle x2 + y2 —4x — 16y + 64 =0 is
'd", then find d®
i1 10 (2} 20 (G} 30 (4) 15

Ans. (2)

Sol. y=4x: ey —Adx— 16y + B4 =0

circle (2,8) radius = 2
-+ shortest distance will lie along commoen normal
-+ normal al pit) 1o parabola is
SoW =21 4 12, now it will pass through (2, 8)
=>B84+2=21+P.
t=2 - p{l) = =pl®, 2t)= P(4.4)
- d=J4+16 =420

=20
7. IHA(x) = %3 + x217(1) + x1" (2) + 1""(3). Then find 1'(10).
Ans. (202)

Sol. fix)=x+ax®+bx+c
I'{x) = 32 & 2x8(1) + 172}
(%) = Bx+ 2F(1)
"{x) =8
"3 =86
{2y =12+ 21(1)
1) =3 +21(1) +1(2)
adding
0=15+3F(x)=1(1)=-5
M2)=12-10=2
=10
F{10) = 300 + 20(- 5) + 2 = 300— 100 + 2 = 202
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8.

Ans.

Sol.

Ans.

10.

Ans.

Sol.

| = —1_k2 -8l "C,.y, then an interval in which k lies is

(1) (23] @ (a2, /2] @) (3 =) ) (=, -3)
(1)
n-fes E_E._n =i~

' LR :|r+1 £
K2—f = r+1

n

O<ke-8<1
Bcki<

22 <k=3ar—3<k<—242

A & =

Let a=i+2j+k, I:'r=3{i—i+l-:.] and a vector ¢ is defined such that @x¢=b and ac=3, then
allc xb)]-b—¢) is

(1) 24 [2) 25 (3) 52 (4) 42

(1)

{Elhfﬂlb—tllﬁl

[Ach] =9(1 + 1+ 1) =27
db=3(1=2+1)=0

ac=3

al¢ «bl-b—c) = [ach]—ab-ac
=27-0-8=24

Let a = B such that eguation cos2x + asin ¥ = 2a—7 has a solution. If range of ais [p, g] and
f=fan 9% + tan 817 — —1——tan 27" then pgr is
cot 637
(48)
I—2sintx+asinx =2a-7
2E—at+2a-8=10
= (-2 (Bt+4d-a)=0
—a=2sinx+4
gel2Bl=p=20=58
tan © + cot 6 = 2 cosec 20

4 4
f = 2cosec]18% — 2cosechd” = EJJ.__.,,._. ——— |
|W5-1 J5+1]
= Bx 2 =
51

So par = 2=6x4 = 48
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b

13. The vertices of a triangle are (1. 2), (2, 3), 13, 1) and its orthocenire is (a, b) if |, = Jﬁxsin{4x — %= l:l.x
Elt_
1, = | sirldx - x2Hx , then find L
4 2
Ans. (T2)
Sol.

A1, 2) D B{2. 3}
M ag=1 Mac=—2
' 1
f == =—
TJIIZD niIAI: >
Equation of CD is Equation of AE is
y—1==1(x=23) y—E_J[x—l:-
Z
i+y=4 (1) 2y—4=4-1
= 2

Mow co-ordinates of arthocentre is F-q j—;— —; |

xsindx — x2 Jdx = [ xsin(x(4 - x)idx

| PR

0§ LN 3 |

3
I, = J (4 —x)sinl{4—x)x dx
5

3
3
Mow 21, = |4siri:4x— w2 bix
5
3
o1, = 41,
I,=21,

=y

Resonance Eduventures Litd.
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14. bet S=4123: ..., 10} , M is the set of all subsets of 5. R:M— M be a relalion such that
(A Bl=sR=AmB=fthenrelation R is
i1) symmetric {2 Transitive (3] Reflexive (4} none
Ans. (1)
Sal. Ac=M
ArA=A+d
S0 R is not reflexive
If{A.B) &R
ArB=d=BrA=4¢
={B,A¥e R
So R is symmelric
f{A. Bland (B,C) e RB=A~B=¢gandB~C=4¢
= A ~ G is notl necessarily ¢ sel. Hence A ~ C not necessarily belongs to R.

S0 R is not a transitive relation
eg. A={1,2] B={3.4},C=1{2.5}

ArB =$BrGC=¢butArC={2}+¢

alfx—x*—12
o I S
I:j:-r—?x—'l

15. If f{x) == b . x=23,Is continuous at x = 3, then number of ordered pairs (a, b) are
Eiftx—3)
2, wli et

(1)1 {22 (3] 3 (4) 4
Ans. (1)

b bl = I +
Sol. =7+ 12=(x=13) [x—-4) T !

3 4

| = El': X<3

| b

+ b %=1

I sinfx-3)

[

|2 =2 ; 3<x<4

=b=2" = h=2 —a=d

(a.b)=1{4,2)
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16.

Ans.

Sol.

18.

Ans.

Sal.

S= jz:iz+{=|z—1=|z—1]. then n(S) is equal 1o
(1)

It o satislies the equations 1 + % + X2 = 0 and (1+a)’ =2+ bo + co® , wherea b, e = H then
Blda—2b—=is

(3)
14x+x2=0 == o= mar o
Let a=m
e —1 Ja.
g0 (1 +@)’ = a + bo+ ca’ n!r]—'E—-\!l-E—l
—¥ = 2 + by + CoP o = & —ﬂi
25 2
a+ b+ fcel) =0
[ | |
- a+t1-—1+ﬁ[i-[c+1{-—1-£i}—u
I 2 2| 2 2 |
= L T *‘fg-tp—l@tc-u—n
& s 2 2
2a-p-c—-1=0 = Db—-E=1
2a—h—=h=10 b=c4%1

a=b
505{3a—2b—¢)=5(3b—2b—¢c) =5(b—c}=5x%1=5

It the points (2k, 3K), (1, 0). (0, 0) and {0, 1) lie on a circle then the value of k is

5 10 13 13
1= [y — 3] — 4) —
I"‘JE "}!3 {]5 {]m
(1)

(@, 1)

D (2k, 3k)
H

Equation of circle is
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19.

Ans.

20.

Ans.

Sol.

(Xx—N(x—0)+{y—-0){y—1)=0
in satisfy D{2k, 3k}

2k — 1) (2K) + (3K){3k—1) =D
A2 — 2k + 9k2 -3k = 0

13k2 -5k =0
=k=0, 2
13

When k = 0 Point D{0, 0)

S0 value of k = E
13

20
: 7 Y J [ 1 |
IF ) —H{y) = _.-nli ¢ x—y . then find E il — |
¥ | o e

(2890)
x+h m|.|+_[!".
fix+h)—fix S sl l i
f'i.‘-‘.:'--'ir'ﬂ{ ) l::'_-lim X = fim— x'_-]__t__]
h=+0 i i) h L ¥ \ %
L%/
= e 20, 20 a0
N'— = 2. = Er
:E:lez ]*zdﬁq 1) :E:h 2{)
k-1 H | k=1 k=1
—EEEi%liiJ*Eﬂ - 2870 + 20 = 2890

Let L. and L= be two lines passing through the origin and trisect the portion of the line 4x +5y = 20 which
is intercepted between the co-ordinate axes, then the tangent of angle between the lines L' and L= is

equal to
.. 8 41 15 a0
f1y = {2) — 3y — {4) —
5 15 { 41 41
(4)
(0, 4) N (5/3, 8/3)
a A
0 BflE,E]
L3R
]
~
P{5,0)
‘5 8% (10 4)
A! - | : | ! g
i3"a)} Eﬁ k] 3!
8
Mg = I"I‘IQ =
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2
Mgg =My = 2
- s ‘
, 1
tand = |—2— 1| _| 8 35
t+mymy| (4,8 2
i
&
5  bxAh a0
e 16 25+16 41
25
21, If one rool of equation ¥ — px + 5 = 0is 4 and equation x* — px + g = 0 has egual roots, then value of
qis
(1) b (2) 21 [ . {4) =)
16 64 64 16
Ans. (3)
Sol. 16-4p+5=0
L p=2
. 4
s 21
¥ ——x+0=0
4 a
4x® - 21 +4q=0
Equation has egual roots, so
D=8
441 -64q =0
_ 441
64
22, Shortest distance between the lines
K__1 _31'_—] —.Z__l an.:j EI_I —:’r;z —.E i-S'Ethﬂ| o
2 4 3 5 3 6
34 21 17
| (37— (4) —
V1045 Va4 V964
Ans.
Sol.
—1—1 2+1 O-
25
6
2
2 4 3
=50 = e
o I‘v'.1|
5 1 8
2 |
2 4 3

Resonance Eduventures Lid.
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~5(0-24)- :3| 12|—1(m-5
= EII.D = [— ui-ér_ Sl o
||[9—241—J| ~12| —knu 6)
15 B
—~ 5D __l 2 " 5 WSty | W gpRNtiegye
B |
‘I'EEE_E“HE,‘ ‘|241*El’ J964-81 1045
V 4 V 4
2 o 1
= A=110 0 B’iEn By E,"]_.where B+ Bi1 . B are column vectors such that
13 2 0

1 2 3"
AB, =0l AB. =0} AB. =2}
0 {1 tJ
If & = sum of the diagonal elements of B,
[} = Det(B), then value of 8ja” + i3] =
Ans. (9)

i
Sol. LetB, -|q]

(]
1]
AB, =|0|.
o
20 1 {p 1
= AB:=11 O 'q = [ = 2p+r=1 = r=1
dindy 0] T 0
p—-D
ap+2n=0=0q=0
"7
Br= ||
1)
2
Let By =y
?__I
[2

AR, =|0
1
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- = ==

2.0 1] |x 2
=18 81 |§]= [0l= PMeF=TF= z=7
3 20| |z| |1
x=10

1
+2y=1 =
+ 2y =Y 5

Fo
Bu=|1/2]
| 2 |
o
Let Bui={p
9]
3
ABy =2
1
2 g ?_] 3
=1 A fri= 2= 2Lt =3 = §=—1
a 2:0 q:J 1
=2
5
Jh +2p=1 =
LIS i ==l 5
2 7 0 0 2
Biii= |=-B/2|=B= |0 1/2 -&/2
| It J 1 2 -1
n=0+12 -1=-1/2
0. tn 2 25
p-lo 172 -5/2 -2 -E\f—-1
1 2 -1 ; 4
g d 1 * 3 3 =
i +fl=l—=—1===8|"+p 38
|o® + 1] ‘ = —1===8|a" +p}

24. Hi:N—{1} - N—{1}is given by f(n) = largest prime factor of n, then f is
(1) one-one and onto (2] one-one and into
i-3) Many one and onto (4) Many one and into

Ans. (4)

Sol. Larges! prime factors of two different natural numbers can be same so il is many-one.

example 1(6) = 3,1(12) = 3
As range of (%) is sel of prime numbers so rangs of 1(x) is proper subset of co-domain so T is into.
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[cosx —sinx 0]
25, Matrix f(x)=| sinx cosx O]
lo o 1

Statement 1: f{-x]) is inverse of {{x)

Statement 2: f{x) f{y) = f{x +y)

(1) Statement- 1 is true & Statement -2 is true (2 Statemeant- 1 is true & Statement -2 is false

(3} Statement- 1is false & Statemenl -2is trug  (4) Statement- 1 is false & Stalement -2 is false
Ans. (1)

[cosx -sinx 0]
Sal. flx)=| sinx cosx O
| 0 1

cosx —sinx 0fcosy -siny 0
fxpf{yi=| sinx cosx Ofsiny cosy 0O
0 ] i 0O 0 1
cosx+y) —sinx+y) D"|
—isinx+y) coslx+y) O|=flx+y)
0 0 1]

S0 slatement 2 s trug
f{x). {(—x) = | g0, fi—x) is inverse of f(x).
0 statemeant 1 is true

26, Ifﬂ—ax—ﬂ.x[ﬂ]_-a
dt

Y by =0, yi0) = 1. and

dt

3(x(1)) = 2(y(1)) and x(t) = y(t) then s equal 1o

(1) logs 2 {2) logs 3 (3) 2logs 2 4) 3logs 3
Ans. (1)

1 1

0l J":.;d:':_—-l-ﬂ.dl =2 nixl=-at+G

= x=+e"e™ i

:"‘{D:I—E:'?'.—'Eﬁﬂ I_EE_Er 1,1::'

Lo by = [Lay=[-pa

dt V= '['5'" y J-

—in|yf=-bt+c=y=-+e"e™

=y = e

VBl =1=1=p3 oy=at 2}
Now 3(x{(1))=2 (y{(1)) =322 =2t
=Er =]

MNow again x{t) = yit)

— O prdl bl pfeb D

>H=2=1=log,2




