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MATHEMATICS

SECTION-A

3 4 5
A=(123)B=(44,5)
AB-(Pxq)

IPxq]

@ -Di+27+2k) - (-i+2)-k)
V6 V6
>|—-A+1+4-2|=1=|1-3|=1
=2>1=31+1=42
Radius of circle passing through points
(0,0), (4,2)&(2,4)
abc V20 x V20 X V8 _ 20 x 2v2

Shortest Distance = |

1

4N T 11 2% 12
4><70 4 2
0 2 4
5V2
T3
2.Ans. (2)
Sol.x2+x+1=0
a is root

cal+a+1=0

= a = w as w? [cube root of unity]

also

[4—a—2b 64—a—14b 52+ 2a-—8b]
=[0 0 0]



~a+2b=4
a+ 14b = 64

=>12b=60=>b =5

=>a=-—6
_4 m n

+—=3

"?+a‘6 as
4+m+n 3

= — —_— —_— =
w 1 w?

= 4w’ +m+nw=3

1 V3.
=>4<—E—71>+m+n<

1+\/§_
2Tt

n
#—24+4m--=3

—4vV3  nv3
byt =0

~n=4

~m+n=11

3.Ans. (4)
Sol. f(x) =2 +2+3,x# 0

1 3

f'(x) > 0V (—o0,—3) U (3, ) — increasing
f'(x) < 0V(—3,0) U (0,3) — decreasing

Yioiaf = (=3)2+ (3)2 + (—3) + (0) + (3)?
= 36

4.Ans. (1)
Sol. P(A) = lio,P(B) = 14—0
P(AUB) = 1—50

B \ _P(BN(AUB))
P(AUE) ~ P(AUB)

_P((BNB)U(BNA)) P(ANB)
B P(AU B) " P(AUB)

2

)-3

(1)



_ 7 5

_ P(A) —P(ANB) _ 10~ 10
P(A) +P(B) —P(ANB) l+(1_i)_i
2

1
8 4

5.Ans. (3)

1 1 1
SOl.|f1—4+2—4+3—4+"'..oo=

11,1, 1
T el e e T ]’
1 nt . ..
_EX% using (ii)

1 1 1 N
a=—+—Z+—F+..® (i)

14 34 54
1 1 1 1 1
(F+ﬁ+§+ﬂ+¥+“J

1 1 1
'%ﬁ+ﬂ+a+“ﬁ
n* 1t . . ..
a=— XS [ using (i) and (ii)]
16—1>< . 15 4_714
16x90 " T 16x90" 96

T[4

o« 9% =16><90=

15

B 4 96
16 X 90

6.Ans. (2)

Sol. [x—2]?+2|]x—2|—|x—2|—-2=0
2> (x=2[+2)(x=2]—-1)=0
=>|x=2|=1

=>x=2+1=31

= sum of square ofroots =9+ 1 =10
x2—=2|x—3|-5=0
Case-lx—3=0

=>x2-2x+1=0

>(x—-1)2%=0

=>x=1

Butx = 3

>XEP

Case-llx —3<0



x2 4+ 2x —11=0,D > 0 = Real &distinct roots
f(x) =x?+2x—11
—p
f(3) > O'ZZ -1<3
= both roots < 3, both roots acceptable
Sum of square of roots = (a + )% — 2af
=4+4+22=26
= Finalsum =10 4 26 = 36

7.Ans. (1)

Sol.

OA = a unit

. _ V3+1
Slope of diagonal OB = =
= tan 105°
~a=60°
= A(acos60°,asin60°)
a V3a
(35
2" 2
A Lies on other diagonal
V3-1 V3+1
( . )a—( . )-\/§a+8\/§=0
V3-1-3-+3
a[ l = —8V3
2
a=4/3
~a% =48

8.Ans. (4)



Sol. I, = [ 12xf(2x(1 — 2x))dx

%f_zltf(t(l —1))dt

=2l = [, (1-Of(1 — (1 - (1 - D)dt
=2l = f_zlf(t(l —t)dt — f_zltf(t(l —t)dt
= 211 = IZ - 2[1

= 411 = 12

=>2x=t=2>2dx=dt =1, =

2y
L

9.Ans. (4)

Sol. Let vector 3 in plane of d&b = K (d@ + Ab)

plLa=p-a=0

=>K@+Ab)-d=0
0

-

>d-d+Ab-d=

=6+1(3)=0

>1=-2

=P = (-31+3k)
(-i+k)

Unit vector -» + 7

10.Ans. (3)

RE S G
Sol.E.4/3+4/P— 1

Centre of circle (1,2), radius

r=v1+4+11
r=4
 E pass from centre (1,2)

'3+P—1
i =

P = % ~ vertical ellipse

_|as_ | o1 _n
€= 16 12 |12

~ Focal distance of C (h, k)
=b+ek

F, =4+ 11 2
= — X
1 12




F, =4 11 2
=4—- [—=X
z 12

pp 1 W_37
o 33

#“6F F,—r=74—4=70

11.Ans. (3)

Sol. Let, I = nzf_giz |xsin mx|dx

= 2 {f_llxsin wxdx — [

/2,
, xsin Txdx

= 2 {Zfolxsin xdx — f_3/

2,
, Xxsin nxdx}

Consider
[ xsin mxdx
1 1
—x-—cos mx+ [ 1-—=cos mxdx
T T
X sin x
= ——Co0S X + >
T s

) X sin 7Tx\* X sin mx 3/2
=7 2(——cos X + ) —(——cos X + >
T 0 T

2 %/
2 1 1
o (3-3)
T ¢ o«

:ﬂz{iri}

T T2
=3n+1
12.Ans. (1)
Sol
Q
R
o/
P o/2
(a,0)

Mmpr = 2 — V3 =tan 15°



2 X150 o g = 30°
..E— a =

equation of PR :
y =tan 15°(x — a)
y=Q2-V3)(x-a)

1 distance from origin = \/—15

V3a —2a ‘_i
Va+3—a3+1l V2
lal@=-v3) 1
o

V2

=" 2243
la] = === V2 )
a? =22 +V3)

3a%tan? a — 2V3
1
3x(4+2\/§)-§—2\/§=4

13.Ans. (4)
Sol. 12C; — 5C3 =210

14.Ans. (1)
2cos O+isin 6
Sol.1+10Re (cos 6—3isin 6) =0

~zZ+ 7= 2Re(z)
2cos O +isin 8 2cos 6 —isin 6 -1
cos 6 — 3isin 6 + cos 6 + 3isin 6 —ex (E)
(2cos? 6 — 3sin? 0) + (2cos? ) — (3sin? ) -2
cos? 6 + 9sin? 0 10

2cos? 0 —3sin? 8 -1
= - __

cos? 6 + 9sin? 0 10
= 20cos? 6 — 30sin? 8 = —cos? 0 — 9sin? 6
21cos? 8 — 21sin? 6 =0
= cos 20 =0

mw 3m 5m 7w

20 =—,—, — —

0 2'2°2"2

s 92_n2+9n2+25n2+49n2_84ﬂ2_21n2
Z_16 16 16 16 16 4

15.Ans. (3)

Sol. A = {0,1,2,3,4,5}



R ={(0,3),(3,0), (0,4), (4,0),(1,3), (3,1), (1,4),
(4.1),(23),(3,2), (2.4, (42),(3,3), 3:4), (4.3), (4.4}
Total 16 elements

Not reflexive as (0,0), .....,(2,2) € R

Symmetric v V all a,b

(a,b)&(b,a) ER

Not transitive ~ (0,3),(3,1) € R

but (0,1) € R

= Only S, correct

16.Ans. (4)
1016—r r

Sol.T, = 1016C.(5) z 7s
=r=081624,...,1016
1016 = 0 + (n — 1)8

1016
>n—-1=—=127
8
So,n = 128.
17.Ans. (3)

Sol. f(x) =x—1
ffx)=fx)—1=x—-1-1=x—-2
g f(x)) = e*?

dy 2E 1
-2 — @~ X X-2 _
I e e &y
dy L _ x—2x-2 . .
+ wY=e€ whichis L.D.E

dx

dy
LF. = el = e2%

Its solution is

y X e2V% = [ @2VX x oX=2VA=2qy 4 ¢
yx eV* = [ eX 2y + ¢

y X eV = e*=2 4 ¢

Givenx=0,y=0:0=e—2+c;c=_e—2
Ly X e2VX — oX~2 _ o2
when x = 1,y><e2 —e 1 _g2

Y e? e? e’ et

Option (1) is correct



18.Ans. (1)

1
_1 (lsec 2|-1 _ sec—|+1
Sol. cot™? (— —cot™! %
tan 2 tanE

1
=m —cot™! (cot 1) — cot™? (cot —)

4
15
-r L

19.Ans. (2)

2 2+p 2+p+gq

4 6+2p 8+3p+2q

6 12+3p 20+ 6p+ 3q
q

Cs = C3 = Cy = Cy X5

Sol. |[A]| =

Then C; - C; — C;X(1+£)

2 0 0
=>|Al=14 2 2+p
6 6 8+3p

= |A| =2(16 + 6p — 12 — 6p) = 8 = 23
|adj(adj(3 A))| = |3 A|C~D" = |3A*

— (33| AD* = (33 x 23)% = 212 x 312
=>m-+n =24

20.Ans. (4)
tan~! x+[In (1+x)=In (1—-x)]-2
Sol. lim,._,, el x:) name
x3 x5 1 x?  x3 x? x3
i (x—?+€)+7[x—7+?—<—x—7—? >]—2X
= My g x5
5

_ 2x + 2% —-2x 2

= lim,_,q 5 =3

2
lim,_,x0-% =e
= Both statements correct

lims (725) -1 = -2



SECTION-B

21.Ans. (15)
Sol.0 <9x < y?&y =>3x—6

_3%-6

x

A = Required Area = [fol (—3vx)dx — fol (3x — 6)dx]
1

3 1
Ae_3 X2 3x? 6
=33 )| (7T &
2 /1, 0

3
A:—2[1—O][§—6]
3 5 .
A=-2—-46 =-Sq.unit
2 2

5
-'-6A=6><§=15

22.Ans. (96)
Sol. f(x) = cos™? (4x+5)

3x-=7

1<(4x+5)<1
ﬁ_
“\3x-7/ "

4x + 5

( )2-1
3x—7

4x+5+3x—7

=

3x—7
7X—2>0
3x—7 "

=




—yf =

|
.;‘,
3

R B I Iy

s€ (o] ()

&4x+5<1 x+12<0
=
3x—7" 3x—7

~ Domain of f(x) is
[ 12 2] =-12,8 = 2
Fle=12k=7

g(x) = log; (2 — 6log,; (2x +5))
Domain

2 —6log,; (2x+5)>0

= 6log,; 2x+5) <2

1
= log,; 2x +5) <z

3
= 2x+5<3
= x< -1

5
&2X+5>0:X>_§

. 5

Domainis x € (—5, —1)
= 56— 1
]/_ 2' -

2 5
7(a+ B) + 4@y + 8)| =|7(—12+7+4(—§—1>|
|- 82— 14| = 96

23.Ans. (56)
Sol.Liix+2=y—-1=z=+%
Xx—3 y z-—1
L: = —= =
75 ~g 1 "
X y—3 z—-2
L:—:—: =
¥37 75 T

Point of intersection of L; and L,
£—2=5m+3

£{+1=-m,_ _ _
{,:m+1}£_0,m_ 1A(-2,1,0)



Point of intersection of L, and L,
5m+3=-3n

—-m=3n+3 }m =0,n=-1,B(3,0,1)
m+l=n+2

Point of intersection L; and L,

—3n=4¢-2
3n+3=°¢+ 1}# =2,n=0,C(0,3,2)
n+2=+%
A €210
B (3,0,1) C (0,3,2)

A

i 7 k
-5 1 —1ll
-3 3 1
i(4) — j(—8) + k(—12)|

1
Ar(A ABC) = |§

A=

A==v16 + 64 + 144 =56
AZ =56

N[ RN -

24.Ans. (63)
Sol. (1919)1919 = (1920 — 1)191°

— 1919C0(1920)1919_ 1919C1(1920)1918 + ...

+1919C1915(1920) ' — *°*Cyo19

= 1004+ 1919 x 1920 -1

= 1004 + 3684480 — 1

= 1004 + --- ... .....79 (last two digit)
= Number having last two digit 79
~ Product of last two digit 63

25.Ans. (30)



Sol.

(x—a)y+@y-r?=r?
(4—a)+(6—-1)=r2
16 +a?—8a+36+12—12r =r?
a’?—-8a—12r+52=0
Tangent to parabola at (4,6) is
x+4\ .
64=9.(2")ie3x—4y+12=0
This is also tangent to the circle
~CP=r
3a—4r + 12
- = i'r
5

3a + 12 = 4r + 5r{ .

equation of circle is

x-a)+@-n?=r’

satsty P(4,6) > a? —8a—12r +52 =0
From equation (1)

Ifa+4 = 3rthena = +6 (rejected)
If3a+12 = —rthena = —14andr = 30

(1

(2)



