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MATHEMATICS eyt 1
SECTION-A 3 3 5

-~ Point lie on the line for

1. Ans. (2) 1. 1
Sol, k= —3is (-3,1,-1)
2. Ans. (1)
4 Sol. y? = 4x
dr's of line(3, 1, 2) x2 + yz =5
= M(2+A, - A, 1+1) = Area of shaded region as

shown in the figure will be

N(—I+E,1+E,71+pj
A

Adl,

x—2 'y z-1 /2
b~ =3=—1 =4 5
L.X+1_y—1_z+1_ \ S0
R T T |2

3 2 B(1,-2)
dr of line MN will be
<3+A—§—1—A—§2+A—u>&n
will be proportional to < 3,1,2 > A = f;@dx + f1\/§ 5 — x2dx
sea-b —1-a-k 241, AR T
= = == [xf] + [— 5—x2+4-sin"! —]
3 1 2 3 o 12 2 NS
_1+5n 5 . _1(1)
=3+t —3sin NG
~ Required Area = 2 A
_2+5n = (1)
=3t sin N
— 2 T 1
M+pu=—6 _Z (__-—1_0
3 +5 >~ sin N
2+5 2
==+ 5cos™" —
3 V5
2+5'-1(2)
= -+ 5sin"" (—
3 8
3. Ans. (1)
4+34=0 ¥ _ _
h 5 Sol. (2y —5) o 3
2
~ Coordinate of M will be < (g,%, —%) 2 y7 —5y=-3x+41
and equation of required line will be. »» Curve passes through (0,1)
xX—= -5 Z+x
3 _ Y73 = 3 _ k  Curve will be
3 1 2 5\ 2 3
So any point on this line will be (y _ _) =3 (x _ _)
2 4 1 2 4
<§ + 3k, 3 +k - 3 + Zk) = Vertex of parabola will be

G2



“2x+3y=9
4. Ans. (4)
Sol.

-

L

Image of P wrt x -axis will be P'(1, —2)
equation of line joining P'R will be
5
y-3=30G-4
Above line will meet x -axis at Q where

=0>x=—
y X 5

11
+0(59)
~ PQRS is parallelogram so their

diagonals will bisects each other

11
4+1 5+h 243 k+0
2 2 2 2
14
14
.-.hk2=?><52=70
5. Ans. (1)

Sol. 3x+5y+4z=3
7x+11y—9z =2
97x + 155y — 189z = u
93x + 155y + 311z =93
97x + 155y — 189z =pu

_ - + -

dx + 310+ 189)2=93 1

1085x + 1705y — 1395z = 310
1067x + 1705y — 2079z = 11u

18x + 684z = 310 — 11u
—36x + 9(311 + 189)z
=9(93 — p)

36x + 1368z = 2(310 — 11p)
(2791 + 3069)z = 1457 — 31y
for infinite solutions -

_ —3069  —341
279 31
1457
H=737
P 1457 — 682 _ 775 _ -
K -7 31 31
6. Ans. (4)

Sol. x2(1+x)® +x3(1 +x°7) +
x*(1+x)% + - x> (1 + x)*
Coeff. of X70: 98C68 + 97C67 + 96C66 +

47C17 + 46(:16

— 46C30 + 47c30 4 e, 98(:30
= (*0C3q + *°C30) + Y7 C3
47 47 T 989%30 ~ "l
= *C3q + *Cz9+ . Cso
_ 46(:31

= 99C,, — #6Cy, = 2°C, — 45C
p q
Possible values of (p + q) are 62, 83, 99,
46
=>p+q=83
7. Ans.(3)Sol. [ 2N X gx =
3+tan x
f 2cos x—sin x
3cos x+sin x
2cos x —sin x = A(3cos x

+ sin x)
+ B(cos x
— 3sin x)
3A+B=2
A-3B=-1
1 1
>A=—-,B=—=

2’2

2cos X — sin x

o) —mm——dx
3cos X + sin x

x 1
=§+§ln |3cos x +sin x| + C

1
=E(x+1n |3cos x +sin x|) + C

1
= E(ax + In |Bsin x + ycos x|)

+C
a=1p=1y=3
: +y_1+3_4
N4 B_ 1_



8. Ans. (1)
Sol.Z+2=1
a b
3+5—1:>b— ¢ >3
a' b _a—S’a
(0, b)
B\
(3,5)

. (a, 0)
1 b_l 5a 5 a?
2% T2 =3"2 -3
5(a?—-9+9
2 a—3
5( + 3+ )

2 @ a—3
E(a_3+T+6)230
9. Ans. (3)
Sol. We know that
(cos 0) (cos (60°
—9)(cos(60°

+0)= %cos 36
So equation reduces to
Ecos 39| S%
= |cos 30| < 5
= —l < cos 36 <1
2 2

) 1
= maximum value of cos 30 = P

here
T
:39=2nni§
9_2nn+n
3 79

As 6 € [0,2m] possible values are
_{n 5t 7 11w 13w 177‘[}
" 9’9’9’7 99" 9

Whose sum is

4

9 9 9 9 + 9 9
B 541 6
9 7
10. Ans. (4)
Sol.
B
(63:50)
C
(3b)
0 A (22)

Area of parallelogram having sides
0A&OC = |0A x OC| = |23 x 3b| = 15
6ld x b| = 15

= [ x b| =; (1)
Area of quadrilateral
OABC = 1|_d’1 X dy|
1, 2_, 1
= 5 |ACx 0B| = 5|37 — 23) x (63
+5D)|
=%|18To><3—105x6| = 14|3 x b|

5
=14 X E =35
11. Ans. (4)

Sol. Domain of f(x) =

=1 x—1 .
Sin 1S
2x+3

2x+3¢o&x¢‘—3and|(";”|s
2 2x+3
1

|x — 1] < |2x + 3|




For |2x + 3| = |x — 1]
2
x € (—00,—4]U(——,oo>

3
2
a=—4&p = —5:12af =32
12. Ans. (2)
Sol. — !

T 1-(1+d) + (1+d)(1+2 d)

=5
(1+9d)(1 +10d)
1 [(1+d)—1 (142 d)-(1-d)
dl1-(14d) (1+d)(1+2 d) '
(1+10d)—(1+9d) _

(1 +9d)(1 + 10d)

-5+ (R wza) +

(93~ 15100)) =
11+9d 1+10d/]

1
E[l_(1+10d)]_5
10d
T+10d ¢
50d=5
13. Ans. (4)
Sol. f(x) = ax® + bx? + cx + 41
f'(x) = 3ax? + 2bx + cx

=>f'(1)=3a+2b+c=2 (D

f'(n) =6ax+2b
Sf'(1)=6a+2b=4

3a+b=2 (2)
1)-@)

b+c=0 3)
f(1) = 40
at+tb+c+41=40
use (3)
a+41=40
by (2)

—3+b=2=>b=5&c=-5
a?+b%2+c2=1+25+25=51
14. Ans. (1)

Sol. (2 + ¢)x + 5¢? (1_53’6) =1

3 1 —c? _1-3x
x_2+c—3c2'y_ 5
_ c—1
" 5(2+c—3c?)

1-90+¢c) 2

h=lime T =5 @730 "5

c—1
—=5(c—1)(3c+2)
1

K= limc_)l

25
Centre (% — 2—15),
= |23 +(o-5)
"= 5 25
B 64+ 1
~ .25 625

V161
25
( 2>2+( N 1)2_161
X5 Y*25) T 125
= 25x% + 25y% — 20x + 2y — 60
=0

r =

15. Ans. (1)
Sol.

AG,-T. 1) [ p=4i-11j+5k

\N q=3;—6]+f\'
(5.9,-2) s

n=pxq
A N )
n=1|4 —-11 5|=191+11j+ 9k
3 -6 1l
S.d. = projection of AB on 7t
C|AB-n
|| ) )
_ |1+ 16j — 3k) - (191 + 11j + 9%k)
V361 + 121 + 81
384176 —27
\ar?
Sd = \/ﬁ
16. Ans. (2)
Sol.x+y =10
Median = 18 = M
_ Zfilxi—M|
M.D. = >,



36 +x + 2y =>[1°=C=>C=1
- N 2

1.25 = 20 = |x% — 4y2|5 = x
x+2y =14 M 18. Ans. (2)
oy (1) & (2 Sol.é=d—b
x=6y=4 = (x,y,2) = (a—51,-2)
= 4x + 5y = 24 + 20 = 44 RO o/ SN
£ lx:
Age(x) | £ | Ixi— M| _llm 5
b
15 5 3 15
>
16 8 2 16 g
Area of A = 5V6 (given)
17 5 |1 5 1
> |a x ¢ =5V6
18 12 |1 0 0 i ]k
a 4 2| =10V6
19 X 1 X x 1 -2 A
= | — 10 — j(—2a — 2x) + k(a — 4x)|
20 y |2 2y = 120\/5 i
= (2a+2a —10)* + (a — 4a + 20)
=500
17. Ans. (1) = (4a — 10)% + (20 — 3a)? = 500

2
Sol. (x2 + y?)dx = Sxyd = 25a” — 80a — 1200 =0
ol. (x* + y®)dx = Sxydy = a(25a — 200) = 0

d 2 2
:_y:x ty = a = 8 (given a is + ve number)
dx Sxy >x=a—-5=3
Puty =Vx , 82 = x2 + y? + 22
dv. 1+V
- = =9+1+4
:V+de 52V =14
_xdv_1-4V 19. Ans. (3)
dx 5V ot Sol. x2+2V2x—1=0
I i =23
1-4y 5x o8 - 1
Letl1—4V* =t 4 42 N2 o202
= —8VdV = dt o’ +p% = (a® + )" — 2a°p
[ dt dx =((a+ﬁ2)2—2aﬁ)22—2(0(,8)2
> ———=[— = (8+2)2 —2(-1
SACI Z 100208
:?ln It =§1n |x| +1In C ab + g% = (a3 + B3)? - 2a3p3
= —5In |t| = 8ln |x| +In K = ((a+B)((a+p)* — gaﬂ)z
=In X8 +1In[t5|+In K=0 —2(ab)

(—2V2(8+3))% +2
Lo aVIS = C =1(8)(121)+2=970
8x2—4y25:C 1—0(6¥6+ﬁ6)=97

x? x?2 —(98+97)x +(98)(97) = 0
= [x% — 4y2|5 = Cx? = x2 — 195x + 9506 = 0
giveny(1) =0

= x8|t°| =C

=X



20. Ans. (2)
Sol. f(x) = x? +9g(x) ==

a = fg10) = f (55
= £(10) = 109
b = g(f(3)) = g9 +9)

= g(18) = = =
=908 =5 =
Xty
Ei-—t—=1
109 2
, . 2 107

es = —_——

109 10
2(2) 4

- ==
60 1+ g2 5(107) , 16
109 109

10 — 9)

SECTION-B
21. Ans. (19)
Sol. a, b, c € {1,2,3,4}

Tetrahedral dice
ax’+bx+c=0

has all real roots

=>D=>=0

=b%—4ac>0

Letb =1 =1 - 4ac > 0 (Not feasible)
b=2=>4—-4ac=>0
l1>ac=>a=1,c=1,
b=3=2>9—4ac=>0

EZaC

>a=1c=1
>a=1c=2
=2>a=2c=1
b=4=16—-4ac=>0

4 = ac

>a=1c=1
>a=1c=2=>=>a=2c=1
>a=1c=3=>a=3,c=1
2>a=1c=4 =>a=4c=1
>a=2,c=2

. 12 3 m
Probability = DB 16 m
m+n=19
22. Ans. (9)
Sol.|z—1| <1

s> |x-D+iy| <1

=2Jx-1)2+y2<1

> x-1)2%+y?<1 €]

Also |z — 5| < |z — 5i]
(x=5)2+y2<x*+(y—5)*
—10x < —10y

>x2=y 2

Solving (1) and (2)
>x—-1)2%+x%2=1
=2x%2—-2x=0

=>xx—-—1)=0
>x=0o0orx=1
y=0ory=1

Givenx,y €1
Points (0,0), (1,0), (2,0), (1,1), (1, —1)
to find
|211? + 12212 + 1231 + |41 + | 25]°
=0+1+4+1+14+1+1=9
23. Ans. (39)
S x2+x+2

. <0
x2+5x+6

MT T R

+ =P+
3 5

x €(—-3,-2)
flx)=14x(A% —x?) €))



Finding local minima
100 = (2 —x2) + (~2x) - x

Putf'(x) =0
= 12 = 3x?2
= +/‘l
X=t—
V3

ee B e

— o e

A

BB

Local min Local max
We want local min

3V3>1>2V3

a=2V3,5=3V3

a’?+p?=12+27=39
24. Ans. (32)

2nr?

Sol. ¥, —— —
Ol Zir=1 7 (n2+r2)vn*+r*
1

Z?‘ZI%
o
HE
COBNEIE)

1 dx 2x2dx

ﬁ —
fo Vi+x*r (1+x2)V1+x*
fl 1—X2 d
= x
0 1+ x2)V1 + x*
1
1 ﬁ_l
=/, 1 1dx
1 24 =
(x+x) X +x2
1 1_x_12
= -/, dx

(+ 3 +2) -2
X+1=t:>1—l2dx=dt
X X

dt
=>—foi

Wtz =2

25.

2 tdt
= o t2/t2 - 2
taket? — 2 = a2
tdt = ada
vz  ada
. (a? + 2)a
vz da
f°° a?+2
V2

1
{ftan™! 1} + —tan™! o

V2

= 4\/2 K
So K =42
K? =32
Ans. (1)
Sol. (428)292% = (420 + 8)2024
= (21 x 20 + 8)2024

=21 m + 82024
Now 82024 = (g2)1012
— (64)1012

= (63 + 1)1012

= (21 x 3 + 1)1012
=21n+1

= Remainder is



