PART : MATHEMATICS

¥Saral

SECTION -1

Straight Objective Type (H¥ TR YR)

This section contains 19 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @S H 19 Tg—fdedl UsH € | Udd U & 4 fawed (1), (2), (3) 7o (4) B, o 4 Riw & w8t 2|

Ans.

Sol.

X O<x<l
2
If f(x) = % x:%
1
1-x —<x<1
2

2
g(x) = (x - %) then find the area bounded by f(x) and g(x) from x = % tox =

X 0<x<1
2
ARAK) = 1+ x=
2 2
1-x —<x<1
2
Q(X)—[X—lj ﬂﬁf(x)HWQ(x)aimx:lﬁX:ﬁ
2 2 2
(1)ﬁ_l (2)£+l 3) 243
3 4
(1)
22)
2’2
D

C(V3/2,1-v3/2)

Sl
2

J3/2 2
Required area = Area of trapezium ABCD — I (x _Ej dx

1/2

V3/2
I &Fhe = G agvsl ABCD &1 &3%hd — [

1/2

V3
R
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Ans.
Sol.

Sol.

z is a complex number such that |Re(z)| + |Im (z)| = 4 then |z| can't be
Z U% AR @ 59 UBR ' {6 |Re(z)| + |Im (2)] = 4 99 |z| 181 &1 AHhar

(1) V7 ) V10 3) g
(1)

Z=X+Iy

x|+ ly| = 4

Minimum value of |z| = 22
Maximum value of |z| = 4

12l < |V8, 18]

So |z| can't be J7
(0, 4)

(~4,0) <> (4, 0)
Z=X+1y

IX| + [yl =4
|z| BT =g " = 242
|z| BT NferHad A = 4

2l < V8, V6]
AT |z|= V7 TE B FHa
(0, 4)

(~4,0) / \ (4,0)
Y

(4) V8

c
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Ans.

Sol.

Ans.

Sol.

Sol.

X+a X+2 x+1
Ifafdf(x)= [x+b x+3 x+2 anddMa—-2b+c=1thendd
X+Cc x+4 x+3

(1) f(50) =1 (2) 1(-50) = -1
(3) f(50) = 501 (4) f(50) = — 501
(1)
Apply R1 = Rt + Rs — 2Rz U &AW

1 0 0
=f(x)= [x+b x+3 x+2 = f(x) =1 = f(50) =1

X+c Xx+4 x+3

100 100 200

Let an is a positive term of a GP and Z:azn+1 =200, Za2” =100 find Zan
n=1 n=1 n=1

100 100 200
T an OIRR S T SIS UG 8 WA ) apn,q =200, Y a,, =100, Y a, P A 8-
n=1 n=1 n=1

(1) 300 (2) 150 (3) 175 (4) 225

(2)

LetGPis a, ar,ar? ........

100 2,200 _

> apyq =as+as+ ... azor = 200 = %11) = 200 ()

n=1 r-

100 200 _

> ay —aztast ... az00 = 100 = ar(r2 ; D _ 400 2)

n=1 r-

Form (1) and (2) r=2

add both

Sa+azt ... a0 + az1 =300 = r@a+ ..., azo0) = 300

200

D a, = 300 _ 450

n=1 r

A @, ar, ar? ... TUIRR 86! H 8

100 2,200

Za2n+1 =az+as+....azx1 =200 = ar (r2 1 L) =200 (1)

n=1 r-

100 200 _

> ap maztact ... az00 = 100 = ar(r2 1 D 100 2)

n=1 r--

JHHIOT (1) qaT (2) Ar=2

T BT AT HRA W

Sa+ast ... a0 + az1 =300 = r@ar+............ azo0) = 300

200
D a, = @ =150

n=1

c
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Ans.

Sol.

Ans.

Sol.

fafr W 2 XY 1)1 and Ao y(x) = e then T x = ?
dx X2+y2

mge (2 V3e 3) V2 e

(2)
Puty = vx @1 |

dy dv
L =v4+x —
dx dx
V + X d_v —VXZ
dx  x%4+v2x?
= 152 dv=—ldx

ve
1 1

= (—3 VJdV_J. dx

-1 1

——+€nv——£nx+c

2 2

2

= - X —ny + ¢
2y2

WhenSig x =1,y =1 then dd

-5 -c
= X2 = y2(1 + 2¢ny)
= x2 = e?3(3)

= X==x \/§e

So g4l x = +/3e

Let probability distribution is

A WAl IRl 39 UBR &

Xi : 1 2 3 4 5
Pi: k2 2k k 2k 5k2
then value of p(x > 2) is

T p(x > 2) BT 911 7

7 1 1
M3 36 6
(4)

D pi=1=>6k?+5k=1

6k?+5k—-1=0
6k?+6k—k—-1=0

23
36
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Ans.

Sol.

Ans.

Sol.

(6k—1)(k+1)=0:>k=—1(rejectedW);k:%
P(x > 2) = k + 2K + 5k2

1 2 5 6+1245 23

6 6 36 36 36

-[cos 6(sec 26+tan26)

= Atan® + 2log f HiAd Af(x)) 2—
-[coszeseczeﬂanze) tand + 2log f(x) + ¢ 79 g™ (A,H(x))
(1) (1,1 + tano) (2) (1, 1 —tano) (3) (-1, 1 + tano)
(3)
2
J‘ 2sec 0 40
1+tan“6  2tan®

+
1-tan®® 1-tan®0

do

) J'snec"2 9(1 —tan? 9)
(1+tan6)

_ Ise026(1—tan6) 46

B 1+tano

tand =t = sec20 do = dt

I(Ejdt: j(-n%}m

—t+2log (1+t) + C
—tan® + 2 log (1 + tan6) + C
= =-1and f(x) =1 + tan®

Ifp — (p A ~Qq)is false. Truth value of p & q will be
Ifep - (pA~Q) AT B, T9 p & q BT AIIAl A BT
(HTT (2) TF B)FT
(1)

P |9 |~a |prq p—(pA~q)
T |T |F F F
T |F [T T T
F [T |F F T
F [F |T F T

= Man6 + 2log f(x) + ¢ then ordered pair (A,f(x)) is

(4) (-1, 1 —tano)

4)FF

c
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Ans.

Sol.

10.

Ans.

Sol.

If Iirg x{i} = A then the value of x at which f(x) = [x?] sinrx is discontinuous
X— X

(where [.] denotes greatest integer function)

afg Iirrgx{g} =ATE x &1 A4 s ford f(x) = [x2] sinnx 3=Iaq &

(Tef []7ew™ quiie e &1 uelRfa &var 8)

(1) JA+1 2) JA+21 3) JA 4) JA+5
(1)

Iimx(i—{iH=A = Iim4—x{i}=A =4-0=A

x—0 X X x—0 X

check when Sifae W

A)x=VA+1 = x=+5 = discontinuous 3T

(A)

(B) x= vA+21= x =5 = continuous |dq
(C)x = JA = X = 2 = continuous 3
(D)

D) x = vA+5 = x =3 = continuous g

C

Saral

Let one end of focal chord of parabola y? = 8x is (% ,—2), then equation of tangent at other end of this

focal chord is

AT A 2= Bx A TR S B RR B P [%,—2}%,?1#333%%%@@%?[1@@@‘%@

BT FHDHROT ST DI |

(1)x+2y +8=0 (2 x+2y=8 (3)x—2y =8 (4)x—2y+8=0

(@)
_

Let |1 1,—2 is (2t2,4t) = t =
2 2

Parameter of other end of focal chord is 2

= point is (8, 8)

= equation of tangent is 8y — 4(x+8) =0
=2y-x=8

T ST & g R &1 91erdt 2

= @ 37 R @ fAdena (8, 8) ®

= 3 el W1 BT FHHT 8y — 4(x+8) = 0
=2y-x=8
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11.

Ans.

Sol.

12

Ans.
Sol.

¥Saral

Let x + 6y = 8 is tangent to standard ellipse where minor axis is 4 , then eccentricity of ellipse is

V3
Wx+6y=swéﬁﬁqﬁaﬁW%@TWW%W@&&TH&?@%%?ﬁéﬁqﬁaﬁ
Ihal B

5 11 1 /11 1 11
(1)5 @ V12 ()53 4 2V12
)

4 2
2b=— b=—

J3 NE]

Equation of tangent = y = mx + va?m? +b?

Wl @1 B FHBO = y = mx £ Ya’m? +b?

comparing with =y = —* + 4
776 3

=y= X, 4 H AN FA W
6 3
16
m= — and @1 a?m? + b2 = —
a® 4 16
= —_—t — = —
36 3 9
a? 16 4 4
= _—= —— — = —
36 9 3 9
= a2=16

b2

e= 1—a—2
4 11
e= J1-—2_ - ,/—
3x16 12

if f(x) and g(x) are continuous functions, fog is identity function, g’(b) = 5 and g(b) = a then f'(a) is
If& f(x) qAT g(x) Faq B 7, fog ToqH B 7, g'(b) = 5 d21 g(b) = a @4 f'(a) 8—

2
1z @) - 3)

~

(4)5

o] w
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13. If af¢ 7x+6y—-2z=0

3x+4y+22=0
x — 2y — 6z = 0 then which option is correct
X—2y—6z=0d9 191 # ¥ o4 faded I 2—

(1) no. solution (2) only trivial solution

(3) Infinite non trivial solution for x = 2z (4) Infinite non trivial solution fory = 2z

(1) B A &I (2) »9d B BA

(3)x =2z % foIY 3= =6 & (4)y =22 ford a1 =6 B
Ans. (3)

7 6 -2
Sol. 3 4 2

1 -2 -6

= 7(—20) — 6(=20) — 2(-10)
=—140+120+20=0

so infinite non-trivial solution exist
31T I A B P AR B
now equation (1) + 3 equation (3)
3G FHIHIT (1) + 3 FHIHRT (3)
10x-20z=0

X =22

14. Let X = 2sin® —sin206 and
y = 2 cosO — cos20
find ﬁ at ==
dx2
CIGI| X = 2sin0 — sin20 Tl
y = 2 cosO — cos20

d?y

e:ntr\f—dz BT AE S DI |
X
3 3 5 7
1) 2 2) = 3) = 4) _
()8 ()2 ()8 ()8
Sol. % =2 CcosO— 2c0s20
do
Y _ ogings 2sin2e

do
. dy sin20-sin®
" dx cosO-cos20

Zsin6 cos—36
o' 30
= 6. 30 %
2sin—sin—

2 2
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2y _
a2 2 2 "dx
d2y —%COSGCZ‘?’fZ6

dx2  2(cos6-cos20)

d2y 3
dxz(e:n) 4(—1 - 1)

15.  f(x):[0,5] > R, F(x) = sz g(x), f(1) =3
0

X
g(x) = If(t) dt then correct choice is
1

(x) has local maximum at x = 1
(x) has no critical point

(1)

1) F(x) has local minimum at x = 1 (2)
(3) F(x)

2
(x) has point of inflection at x = 1 (4)
X

f(x) : [0, 5] = R, F(x) = sz 9(x), (1) =3
0

F
F

g(x) = If(t) dt 79 w8 fwe -
1

(1) F(x), x =1 R nfyy fAfs @ (2) F(x), x =1 W W s &
(3) F(x), x = 1 & 9fa gRac fdg w=aan @ (4) F(x) @1 T3 Hifaad f9g 8l 8
Ans. (1)

Sol.  F'(x) = x?g(x)
=>F(1)=19(1)=0 ....... (1) (~~g(1)=0)
Now 319 F"'(x) = 2xg(x) + X3g'(x)
= F"'(x) = 2xg(x) + X*(x) (- g'(x) = f(x))
=>F'(1)=0+1x3
=>F'"H=3 ... (2)
From (1) and (2) F(x) has local minimum at x = 1
),

)
(1) T2 (2) | F(x), x = 1 R @y s

16. Let both root of equation ax? — 2bx + 5 = 0 are a and root of equation x?2 —2bx — 10 =0 are c and J .
Find the value of o2 + B2

AT THHIO ax2 —2bx +5=0 QM G o © Td TSR0 x2—20x —10=03 A . FATB S, T o2 +
P2 & A T NI |

(1) 20 (2) 25 (3) 15 (4) 30
Ans. (2)
2
Sol. 20=2q-2andez =2 . DI
a a a
=b?=5a.... (i) (a=0)
o+pfp =20 Ll (ii)
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17.

Ans.

Sol.

18.

Ans.

Sol.

is also root of x2—2bx—-10=0

,x2—2bx—10 =0T 9 B

oo o |T

= b? - 2ab?-10a%=0
by () & = 5a—10a2—10a2=0
= 20a? = 5a

:a:landﬁw b2=E
4 4

a?=20and T2 =5
Now 319 a? + 2

=5+20
=25

LetA={x:|x| <2}and B ={x: |x — 2| > 3} then
AMTA={x:|x|<2}dAB={x:|x-2/>3}T9
(1)AnB=[-2,-1] (2)AuB=R-(2,5)
(3)A-B=[-1,2) (

4)

A={x:xe(-2,2)}

B={x:x¢e (-0, -1]U[5, x)}

AnB={x:xe(-2,-1]}

AUB={x:x¢€ (—»0, 2) U5, x)}

A-B={x:xe(-1,2)}

B-A={x:x¢e (—0,-2]U[b, )}

Let x = Z(—1)”(tane)2” andy = Z:(cose)2n where 0 € (0,7/4), then
n=0 n=0

A X = Y (~1)"(tan0)”" qemy = > (cos0)*" W 0 € (0,m/4), T
n=0 n=0

MDx(y+1)=1 2y -x)=1 @)y x—1)=1
(2)
y =1+ 0820 + cos*0 + .......

1

X =
1—(-tan®0) sec?0

= C0S%0 = X

:>l+x =1

y

4y +x)=1

c

Saral
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19. Let the distance between plane passing through lines X; = y;S = 2;1 =8 and ng =
y+2 = z-1 and plane 23x — 10y — 2z +48 =0 is K then k is equal to
1 A 633
. x+1  y-3 z+1 x+3 y+2 z-1
LIRS = = =8 = = { YOR dTel GHAS AT A
2 2 8 2 1 A
k
23x — 10y 2z+48_o$m§ﬁ@%wkmm%
(1)1 (2)2 (3)3 (4)4
Ans. (3)
Sol.  Lines must be intersecting
= (25-1,35+3,85-1)=(2t-3,t—-2, At + 1)
25s-1=2t-3,3s+3=t-2,85—1=2At +1 =>t=-1,s=-2,1=18

distance of plane contains given lines from given plane is same as distance between point (-3, -2,1)
from given plane.
|-69+20-2+48| 3 k

Required distance equal to = = =k=3
a a v529+100+4 /633 V633
Sol. Y@ yfoeed B
— (2s—1,35+3,85-1) = (2t—=3,t—2, At + 1)
2s—1=2t-3,3s+3=1-2,85—-1=At + 1 =>t=-1,s=-2,A=18
Gl BT FHIRT B dTel T Bl QA g qHAA A ¥ = fdg (-3, -2,1) & A T q9aa &1 g
—69+20—2+48| 3 k
Ie =| = —— = =k=3
« V529+100+4 V633 633
SECTION -2

% This section contains FOUR (04) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.
% If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
laces.
F; Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases _
TS 2
< 39 @S H IR (04) U & | TS U & SR G d A1 (NUMERICAL VALUE) 2, St fg—siara qurie
qAT TIHAT ThA—3(HA H T |
< I A=aTHS A H & W AP 9T I 8, 9 AIHEG J1F Bl SIHAd B al WMl 9P ghe/ISS
3E (truncate/round-off) & |
& B AT
> Ul o +4 IR e wE Reew & g1 T B |
> g &d ;0 g 9l uRRerfer #

20. If 25Co + 525C1 + 92%5Co ......... 101 25Co5 = 225k find k = ?
I 25Co + 525C1 + 925Cs ......... 101 25Co5 = 225k A9 k = ?
Ans. (51)
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25 25 25
Sol. > (4r+1%°C, =4 r®C, +) *C,
r=0 r=0 r=0

25 o5 25
= 4erT #4C_y+ 2% =100 ) **C, 4+ 2%°
r=1 r=1

=100 .224 4 225 = 225(50 4 1) = 51.225

So sdferl k = 51

21. Let circles (x — 0)? + (y — 4)?2 =k and (x — 3)? + (y — 0)2 = 12 touches each other than find the maximum
value of 'k'
AT A (X — 0)2+ (Y —4)2=KkAAT (x = 3)2 + (y—0)2 = 127F A P W Hxd 2 T9 k' BT Afas a4
1A DI |

Ans. 36.00

Sol.  Two circles touches each other if C1 C2 = |r1 % r2
Distance between C2(3, 0) and C1(0, 4) is either Jk+1 or ‘\/E - 1‘ (C1C2=5)

= Jk+1=50r ‘\/K—1‘=5 =>k=160rk =36 = maximum value of k is 36
Sol. <I g Udh R B WY Hd 8 IR C1 Ca = |r1 £ 1o
Ca(3, 0) TN C1(0, 4) & #ea & Jk +1 a1 ‘&—1‘% (C1 C2 = 5)

:>\/R+1=50r‘\/E—1‘=5 — k=160rk =36 — Kk &1 B "9 36 &

22.  Let|gd =43, ‘5‘ =5, b =10 angle between b & ¢ equal to g
If dis perpendicular to bx¢ then find the value of ‘éx(Bx(E]

A [a] = /3, ‘6‘=5, bS =10, b&Ed &= F1 HIU gzﬁw%l

—

I &, bxc E%Wﬂ%ﬂ’sf‘éxﬁxé] BT AM S IR |

Ans. 30
Sol. 6.6=10:\6\ g cos(gj:m: 5.|6|.%=10: |c|=4
Also derT, é.(Bxé =0
| ax[oxé :|é||6x6|sin(g)
x/§XIB||6|singx1 = \/§><5><4><§:30
23. Number of common terms in both sequence 3,7, 11, ............. 407 and 2, 9, 16, ........ 905 is
st 3,7, 11, o 407912, 9,16, ........ 905 # AT gl & H&T B—

Ans. (14)
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Sol.

Sol.

24.

Ans.

Sol.

First common term = 23

common difference =7 x 4 = 28

Last term < 407
= 23 + (n-1) x 28 < 407
= (n—1) x 28 < 384

= n <13.71 +1
n<14.71
So n=14

gy IYYFS Ug = 23
grd SR =7 x4 =28
3ifaH Ug < 407

= 23 + (n—1) x 28 < 407

= (n—1) x 28 < 384

= n <13.71 +1
n<14.71

sl n =14

If minimum value of term free from x for (— +

Lo
Ly

16
aﬁ(i+ L j ﬁx%%dﬁ@ﬂﬂd*—lﬂﬁ@e{

sin® xcoso

g dd tiaﬂqmgnﬁﬁﬁﬁil
1

16

I
8’4

X 16-r 1 r
Tr+1 = 160r "
sin® xcos6

for r = 8 term is free from 'x'
1

To=1Cg ——————
sin® 0cos® 0
8
o
(sin20)

, L1 =16Cg 28

L1 =5

inee{

: T
0e|—,—|,L=18C
in €|:16 8} 2 8

®©| 3
ENg

28
A
J2
L, '6Cq.2%2¢

T2 _ 8 45
L1 16C8.28

-+ {Min value of L1 at 6 = n/4}

—— = '°Cs . 28.24{"> min value of L2 at 6 = n/8]

16
,X L isL1in0 e E,E andL2in0 e
sin® xcoso 8 4

T

16’

¥Saral

E} find
8

T T
}Eﬁmhgﬁwee{ﬁ,g}?\)ﬁﬂjb
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X 16—r 1 r
Sol. Tre1 = 18C; | —
sin® XCc0s0

r=8%'x 3fed ug

1
sin® 6cos® 0
.t
sin® 6cos® 0

To = 18Cs

To =16Csg

(
0c Eﬂﬁ Ly = 16Cg 28 ~ { L1 1 =g | 0 = n/4 R

8
0c [i,g}i Lo=19Cs —2_ =16Cy . 28.0¢{- Lo 1 T AT 0 = /8]
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