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( [MATHEMATICS] 11-01-2019_Evening )
a-b-c 2a 2a
1. afy | 2 b-c-a 2b =(a+b+c)(x+a+b+c)2,xz0TMa+b+cx0,d X KR
2c 2c c-a-b
7
(A) 2(a+ b+ 0 (B) -(a+ b+ 0 (C) abc (D) 2(a+ b+ 0)
Sol. D
a-b-c 2a 2a
2b b-c-a 2b
2c 2c c-a-b
R, > R, + R, +R,
1 1 1
(a+b+c)2b b-c-a 2b
2c 2c c-a-b
1 0 0
(a+b+c)2b -b-c-a 0
2c 0 -a-b-c
1 0 0
(a +b +c)® |2b -1 0
2cC 0 -1
Now
(a+b+c)(a+b+c)® =(a+b+c)(x+a+b+c)?
x =0, - 2(a+b+c)
2. HAET K(X & ) 89 991 araifde dH1 b1 9=y 2 oTel Bad f(X) = sin [x| = |X| + 2 (X = 1) cos |x| Fadeiy
T8 B, A1 9T K /IR
(A) ¢ (35 Raa wqzad) (B) {n} (C) {0} (D) {0, =}
Sol. A
f(x) = sin |x| — |x]| + 2(X — =) cos |X]|
SinX —X+2(X-m)cosX ; x>0
fex) = —SiNX+ X +2(X-m)cosX ; X< 0
£ (x) = cosx—-1+2cosx-2sinx(x-n); x>0
~|-cosx+1+2cosx—2sinx(x-mn); x<0
f'(0*) = 2
f(0) =2
fi(n) = -4
= (Keo)
1
3. A1 U Wi f: (0,00) — (0, ) f(X)=‘1_;‘§RTUﬁ1TFﬁH%,Fﬁf:

(A) BTt THP! B | (B) SMBTE & W Ybdl & T |
(C) ThHa! IR ATBIET I 7 | (D) 9 Thd! & BRI T |
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Sol.

Sol.

D
f: (0, @) > (0, )
f(x):‘l—l‘
X
1:(X):x—l‘
x-1 i x<0
X
-(x-1) f0<x<1
X
x-1) ;X >1
X
1-Xx 1 .
;0<x<1 -—; 0<x<1 — decreasing
f)=1 % _4 frx)=14 %
P x>1 — ; X>1 —increasing

X

(Neither injective Nor surjective )

0 (1, 0)

AT A A B, 3 x 3 IR @ <1 gamAiy g ¥ | A det(ABAT) = 8 e det(AB) = 8, a1 det (BABT)
RRE

1 1
(A) 16 (B) 1 ©) 35 )
C
|ABAT =8 =|AJ’|B|=8
|AB'1|:8:>%:8
Now, det (BA-'BT) = B =

' [A]

1

|AP=64 = IAl=4 &|B| =5

IBI* 1
= TA] 16

afe te |AFR agyst ABDC & fa=gaii A, B den C & fdena swas: (1, 2), (3, 4) den (2, 5) &, a1 fa&wei AD
BT FHIHRT B

(A) 3x + 5y - 13
(C) 5x + 3y - 11

0 (B) 3x -5y + 7
0 (D) 5x -3y + 1

0
0
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Sol.

Sol.

(Page # 3)

D
A(1,2) B(3,4)

47
A

C (2,5) D (a,b)

a+l =52%& b+2=9

a=4 b=7

eq. of AD is :

5
y—2—(x—1)><§
3y-6=5x-5
5x-3y+1=0

x=1, vy

2-X| | 1
—2_y—X—Y (B) —1og,

-X+Yy
Y o 2(x -1
g =201

1+ X —

2-y| _
m‘—z(y !

‘=x+y—2 (D) log,

=1

InN(1)=14+c=> c=-1

X+1

ak |

/—2X_1dX:f(X)ﬂX—1+C,%, el C Yo HHThel 3R 8, dl f(X) avIaR & -

(A) %(X—4) (B) %(X+1) (© %(X+4) (D) %(X+2)
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Sol.

Sol.

Sol.

10.

Sol.

C
Put 2x -1 = t2

t2+1
+1
j 2t x tdt

Ife g YRITR TR A HT 19a1 ug YA g, A 39d! (49d1 U]) (2941 Ug) B:
(A)3:1 (B)2:1 (C)1:3 (D)4 : 1
A

T,=0= a+18d=0

Te  a+48d (48 -18)d

T,, a+28d = (28-18)d

_30_3
10 ~ 1
B,

“afe Q1 A SRR T8 7, 91 S9d 9 W a_1eR A8 27 61 ufaedres (Contrapositive) o B
(A) Tfe Q) Fg@ll & 9 aRTER ©, O Gl a_eR ©

(B) afe <1 IRl & aF dRIER B, A HEa a_Ie) A8 B |

(C) afe a1 TRl & o aRIa) 8] ©, a1 A& a_eR ©

(D) afe 1 F&aRll & aF a_IeR A8 8, d WA a_e) 8§

A
Contrapositive of p - qis ~q > ~p
So, check ~g — ~p from the options

afe f[dg (2, a, B) 39 FFad W Rerd 8 1 fdgaii (3, 4, 2) @1 (7, 0, 6) | 8IdR Sl & a1 FHd 2X — 5y
= 15, & o¥¥9d 8, d 20 — 3B IR 2:

(A) 5 (B) 7
(C) 17 (D) 12
B

Cc(7,0,6)
(2, o, B) A

B (3,4, 2)

n, .n=(ABxAC).(2,-5,0) = [(a+s—6)?+(ﬁ—1)}+(5—a)f<](2,—5,0)

Now, 2(a+p-6)-5(p-1)=0
20-3p=7
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11.

Sol.

12,

Sol.

13.

Sol.

a
A W xeR & foU (x + 10)° + (x - 10)® = a, + a,Xx + a, X2 + ...+ a,x*®, dl a_2 WK &
0

(A) 12.75 (B) 12.00 (C) 12.50 (D) 12.25
D

(10 + x)*° =29 C(10)*° +°° C,(10)*x.....+°° Cgox°
(10 - x)*° =°9C,(10)*° =% C;(10)**x.....+°% Cgox>°
(10 + %)% + (10 - )% = 2(10)% +5° C,(10)*¢x? + ... ]

a, _ *C,x10" _*C,

. 10%° 102

TP g X-31& R T Sial bIed] & [oIa] darg 4a & 91 I8 a7 y-31e & o fdg A 8 PR Sl 2 forga] qafedg
A3 2b3| @ ad & ds H fdgu (locus) &

(A) To e (B) U& WRderd (C) T R ¥l (D) U& ifduRaera
B

..............

& Gl

a M
| <«—4a —>

rz = k2 + (2a)?2 = h2 + (2b- k)?
X2 —4by + 4b2-432 =0
parabola

o

B

afe v B, RTE® 6 oY WRaerd y2 + 4(x — a2) = 0 & ¥ R B d01 3= &1 ¥ wRaery den y-3iel &
gfcrewe figall W 8, &1 &3%d 250 a7 &8 B, @1 'a’ & Ud A9 B

(A) 55 (B) 5 (C) (10)" (D) 5(2")
B

y2 + 4(X - az) =0 A(O, 28)

v (a% 0)

aty -axis, x=0 < 3

= y?=4a’= y =+ 2a (a%, 0)
B(0, -2a)

Now, A = %.a2.4a =250

a=5o0r-5
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14.

Sol.

15.

Sol.

16.

WRIFIy = x2+ 1,39 & U fdg (2, 5) W Sl 75 Tl Y@ qon e el g/ yod aqaie § iR &= &1

8% (T sHsl H) ®©
187 8
(A) Sy (B) 3
C
x>=y-1
T=0
2xXx2x=y+5-2
equation of tangentis4x =y + 3

37

(C)g

() %

0 (3/4,0)

(0, -3)

f 1
j(x2+1)dx—5x(z—3/4)x5
0

25 14 25

8 112-75
325 = 3%

8 ~ 3 8 ~ 24 24

I T x, ST SRHHI (cotx)2 - 7(cotx) + 10 > 0 Bl AYE &4 g, 1 # | f5d sravrat § 27

(A) (—oo,cot5)u(cot 4, cot2)

(C) (—o,cot5)u(cot2, =)
D

t2-7t+10>0

t<2 ort>5

cot'’x < 2 orx > cot 2

X e (cot2,»)

X B d-x
O = Vat +x* o2 +(d-x)’

(A) f, x &1 9 dqT 9HH 9 & SFAH BeAT 2 |
(B) f, X SHAM Herd ¥ |

(C) f', X BT FAd B &1 2 |

(D) f, X &7 T aLfHH Hoid 2 |

,XxeR

(B) (cot5,cot4)
(D) (cot2, )

STEl a, b d1 d YRR IR 3R B, I
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Sol. D

2 2 + - X
f'(x) = a +x - b? + (d - x)?

(@ +x?)

a2 b2
+
= (a2 + x2)3/2 [bz +(d- X)ZT/Z

>0 = Increasing function

+1 +1Y? +1Y . .
17. HS, =1+qg+ g+ ...+ q" A T =1 +(q7j+[q7j ++(q7j , S8l q & qrafde T
B AU q# 11 ARC, 4" C, S 4o+ Cry - Sop = g s TN 00 SRR B
: (A) 200 (B) 2100 (C) 2° (D) 202
Sol. B
qn+1_1
— 2 n —

S =1+q+qg+...+Qq = q-1

[q+1jn+1_1

2 (q+1)n+1_2n+1

T ="qg:1 =
" qTH_l (g-1Nx2"
Let
s =101, 4190 C,S 4., +1%1 C101S100

LI
S:Z Cr+1Sr

r=0
— f 101 X{qrﬂ 1}

~ r+1 q_1

1 100101 1
[ C r+ _1
= q_]_; r+1(q )

1
- ﬁ[(l F Q)0 -1 (2100 1)
_ (1+q)101_2101
=1

(q+1)101 — pto1

Now, Tioo =g )x2™
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18.

Sol.

19.

Sol.

U&H Il § 30 90 T aA1 10 o1 s 2| Ol § | AeTed], Uh P dxa (UReme 9fd) 16 s At 8 |

e . X hI HIY
I prell TS IHe Tl B wE X g, [XWWWJW%
(A) 342 (B) 4 ©) g (D) 43
D
P (white ball) = 2—3 =p
1
q=4/Nn= 16
Mean = np = 16 x> = 12
4

S.D. = Jnpq = 12x1/4 = |3

Mean 12
== =443
= sDb 3 V3

A fgam FHIARU X2 sin® — X (Sin® cosb+ 1) + cosf=0 (0 < 6 < 4509), & Ho o dA B (o < )& dI

1 1 1 1
(A) 1-cos® 1+sind (B) 1+cose+1—sin9

1 1 1 1
(®) (D)

- +
1+cos® 1-sinbd 1-cos® 1+sind

D
X2 sin® — x (sin® cos6+ 1) + cos6 = 0

S IP Gl
(x sin@ - 1) (x —cosd) =0

1
X = C0s6, Sino

1
= o = Coso, B = Sino

< n (_l)n
Z{G cos )" + Ti/enor }

n=0

M

((+ cos )" +(-sin 9)“)

il
o

s

((cos 9)° +(cos0)' +(cos0) +..... )

=]
I
o

+ [(-sin@)’ +(-sin0)' +(-sin6y +.....]

1 1
+
3(1—cose 1+sin9j
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20.

Sol.

21.

Sol.

22,

Sol.

(Page # 9)
A S ={1,2, ....... ,20} 81 S & o SUGg=ad B &1 "nice" w8 Wl & Ife $9a 3fadai &1 4T 203 7 I,
S & TP AIETHAT g4 U SUFHTAd & "nice” BN @ WEdT B
4 6 5 7
(A) 2= (B) 2= (©) 2= (D) &

C

S={1,2,.... 20}

sum of all elements (s) of 'S' = 210

B S & for "nice". sum of element(s) must be 203
Favourable cases = 7, (1, 6), (2,5), (3,4), (1,2,4)

5
= P=

AT T A T 2 39 USR8 b |z| + 2 =3 + i (sl i= Jq), @ |z| RER 8 :

5 5 Ja1 J34
(A) 3 (B) 2 (®) e (D) 3
A
|z]|+z=3+i

X2 +y? +x=3,y=1

x> +1=3-X

x2 +1=9+x%-6Xx

6x = 8
4
X:_
3
4
= Z = §+|
16 5
= —+1 = =
= Izl =475 3
x cot(4x)
x-0 sin? x cot? (2x) TN g
(A) 4 (B) 1 (ONC (D) 2
B
. X cot4x
x=0 sin“ X.cot* 2x
2
lim X xtan 2X>< 1 x 4x2
x>0 sin?x , tandx  4x?
x2 X X 74)(
4x3
—— =1
= 43
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23.

Sol.

24.

Sol.

cosA cosB cosC

) D b+c c+a a+b
Uh AABC ¥ 9H=g dadl & R ) e & & 1" 1 - 13 g afe " b . g,
Eﬁﬁlﬁﬁ’cﬁ(a,ﬁ,y)ﬁ@ﬂﬁ%:
(A) (19, 7, 25) (B) (7, 19, 25) (C) (5, 12, 13) (D) (3,4, 5)

b+c c+a a+b

11 12 13

COSA c+a cosc

a B Y
b+c c+a a+b 2@+b+c)
11 12 13 36
c_b_a
5 6 7
a=7xb=6x,c=5)
COSA_b2+c2—a2_61—49_£_l
B 2bc - 60 60 5
B_74—36_£
osB= "9 35
c_80_5
cst=1%4"7
_1 .19 '5
a:fir=35 i35 "3
= 7:19:25

AY31 + 3,1+ V3] T B+ (1- ) jwe: A figsii A, Baen C & qaifdg O & wme, Refa wfew 71 af

C @1, OA T OB & dI< §5 YABII & FHfgHSID H G % g, Al B & | |HIfdd A BT AT 7

(A) 3 (B) 4 (C) 2 (D) 1

D

Bisectorisx -y =0 B3, J3)

C(BII_B)

[B+B-1]_ 3
V2 V2

-1=30r-3
2, -1
(_

NT™ N
=™
I

-

—

) =
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25.

Sol.

26.

Sol.

27.

Sol.

{1,2,3,....,20}9 41,23, ... , 20} W W ArBIEH Herdl, s forg f(k) 9 &1 7ot ® 519 k IR &
OIS &, B AT ©

(A) 56 x 15 (B) 65 x (15)! (C) (15)! x 6! (D) 5! x 6!

C

for k = {4, 8, 12, 16, 20} = f(k) = {3, 6, 9, 12, 15, 18}
No. of ways = 6!

for remaining = 15!

= 6! x 15!

afe U SIfTRaed & FYT 31& (conjugate axis) @ TFTS 5 7 TAT SHD! AMADI & 419 B g9 13 7, A1 59

RIS B SH=dl &

13 13 13
(A) 2 (8) © 1 () %
C
2b =5, 2ae =13
25
b2 = 7 =a’(e?-1)
25 169
b % S
4 4c? (e2-1)
25 e2 =169 e? - 169
169 _ 13
144 BT

AT U Sread, foaa <re—afer x-31e1 & gfae & dl &g Halfdg W &, & ieid o darg 8 g | i Sread 3
Tl & 9= @) g8, sHS dg—3lel Bl Faig & WA B, A 7 § 9 d—w f9g 39 W Red 7?

(A) (4v2,243) (B) (4v3,242) (©) (443,23) (D) (4v2,2V2)
B

b2
%=8 = b2 = 4a

2ae = 2b
b = ae
b2 = a2 - g2e?
2a%e? = a?
1 1
e? = _ e =
2 V2

a a?

jb:\/i &?=4a

a=8, b=32
Now equation

2 2

X_+y_:1
64 32
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28, vy X2 YI1 220 o X2 Y2275 g g et 21 ig R xy-aa AR B

3 -1 7 -6
fdene § -
(A) (21 _41 _7) (B) (21 - 41 7) (C) (_21 41 7) (D) (21 41 7)
Sol. A
L'X_3—Y+1 3-6
o1 3 -1
X+5 y-2 3-3
S
X=3+2Ax X =7u-54
For L,: y=3r-1land ForL,:y=-6u+ 2
z=6-1 z=4u+ 3
6-7u=-
A+ 4=
-11p=-11
p=1
R(21_4l7)
U

Reflection is (2, — 4, -7)

/4 dx
29. HHIOAT Ji/e sin2x(tan5x+cot5 x) VIR

B T —tan 1
(A) 10| 4 o3 ® 7 3
(©) 5[——tan [3\/—D (D) 4—n0
Sol. A
I /4 dx
- L/e sin2x(tan® x + cot® x)

n/4 dX

I:
+76 Sin2x(tan® x + cot® x)

_ J’- tan® x dx
s _2tanx (tan x+1)
1+tan?x

n/4

I tan* x sec?x dx

e 2(tan™x +1)

Let tan’x =t
5tan*x sec?x dx = dt

tan*x sec2x dx = %
1 ¢ dt
1- — J' .
10 : |
=
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1 141
= Extan tly, 3y

-l s

A X, y 9IS aR<Ad GG & A1 m, N 99 QI & | Aold (1+X2m)(1+y2n) BT IfAHaH A B ¢

30.

Sol.

Now,

my N

1
(A) 5
C
using AM>G.M

2m
1+X S M

X y

(L+x2™) (L+y2)

m+n
6mn

(8) 1 © 5 (D)

1
<=
4
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