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PART : MATHEMATICS

13

1 ;
The value of : is equal to av/3 b thena? +b?
l=-15irf'—"|-i—1'1"—k ”ﬁfsir{E-E]
\ 4 o ] S [ g
(1) 2 (2) 4 36 (4) 8

Ans. (4)

Sol.

T

:Ei[.mt[ (k=D ] mtfl; "E}

T

; 13 ( 201 &
=2|.ml:—';— t|i-.—5“] —El‘l—mt[ g —21—::::tt—-—|] 2(1+2-3)) =2 (-1 +f3)
=2(¥3-1)
=23 2=al3 b
a=2, =2

a? +b? =4 +4 =8,

2 letf=f o O =6 thenf ()
(1) 4 (log2 - 2) (2) 4 (log 2 +2) (3) 4 (log 2—- 1) (4) 2 (log 2- 2)
(1)
let x1# =t
x:=f
dx =4t3dt
tdt
4-I-t!1|

!.'zdt
4]' o

&7

'F—l i
=4ﬂ t+1+m

4”“ L .Ft'.ll'ldt

f{t) = a‘% _tslogts 1'3"1 +C

fix)= 23— 4 | dlodx¥* + 1)+ C

f{0)=—

C==6

f(l)=2-4+4log2-6=4log2 - 8
=4 (log 2 - 2)
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E The area bounded by curve x(1 +y') =1 &y = Xxis

x L x 1

(1) 5t3 (2) 373 (3)

Ans. (2)

Sol. x(1+y)=1 &y =X
for point of intersection
#l4+2x)=1
22 +x-1=0 | :
22 +2%x—x-1=0 ;

(2% - 1) (x +1) =0 : i, 4
O 11('5'. )
1

=34 N\
X 5 M

b

Miey)=1

5
oty
I 1o

. | e
?{:1'3'”*“} 5 3

4. There are 3 Bags Bi, Bz, Bs Which contain 6 black, 4 white and 4 black, 6 white and 5 black, 5 white

balls respectively. If one ball is randomly selected from a bag and is found to be white. Find the probability
that ball came from Bz is:

1 2 < 4
(1) = (2) = (3) s (4) =
Ans. (2)
Sal.
6B 4B 5B
4 W 5 W 5w
B B= Bz
Probability:- First select bag and then select Ball
1.6
3 10 favourable event
} 4 1 6 1 5 total event




,—
5. fix) =223 — 152 + 36x +7, (fix) : [0, 3] — A) is onto function and
AL
alx) - :m - {{g : [0, =) — B) is onto function). Then, number of integer in (A w B) :
= &
Ans. 30
Sol. f(x)=6x—-30x+36
fx) =Blx—2) (x— 3)
f{2) =35, f(3) =34, f{0) =7
A= [7,35]
Total number of integers in A =29,
1
x)—=1-
gix) A0S
B=[01)
Number of integers in B =1.
So, total number of integers in the range of (A U B) =30.
Because no elements are common in A and B.

+ 1

: '3"‘.%\_?‘-"3”3[%1 X _fix)

- then find the value of lime—=—c— .

6. ﬂ:x:l—z limS =

S I Y e ]
'.2“1,

sol. - ang+larfp _ @no
1-tan’o Cos 20

ﬁx]=§tar[i X

( im (tan x— tan{ x/2)+ (@0 /2 tan{ x/22))+ tan{ x/22)~ @n(x/2%) +..+ (@n( x/2")tan( x/2")

[ e

=tanx — tanl =@Enx

=tanzi - s

® L = W
lim=—=— (2 form|
0 x-@Enx L0 v,
f x-tnx
! e -1
lime="* | =ef1 =1
%0 x—tanx !

7. If all natural numbers are listed from 212 to 999 then find number of natural numbers whose sum of digits

is eqgual to 15.
Ans. 64
Sol. Coefficients of x1%in (1 +x +37 433 + .+ %3P
-' 10 3
Coefficients of ¥15 in | L= HI
| 1-x |

Coefficients of x23in (1 — »08 (1 — x)3

Coefficients of x*% in (1- 3™ + *Cox™ + .. J1-0 7
=({Coefficients of ¥1%in (1 — x)%) — 3(Coefficients of x5 in (1 - x-3)
= 315 1.:]5 3_3-5 1[:5

17x16 3x7x6
=T, -37C, = ; . x; =17 x8—9 %7 =73.

Number less than 212 whose sum of digits is (078, 087, 069, 096, 195, 159, 186, 177, 168).
Required number =73 - 9 =64,




8. .."E;..g. 1,]’,5_,.3]igamidpmntnfchmuandlengthufchmﬂig.%‘fjii then the a is :
Ans. (22)
Sol
A&
{0,2)

E-:'ll;"p"i:l
| Moo

{xz,y2)

}(
It

als,
L

(1)

W ol

51
1. ¥¥a

g
2y
] 3

w243y =6 @)

(31, y1) and (xz , yz) both satisfy the equation
xlﬁ + 31]’1 =h KE‘Jri ol 3_""2 =h
Subtracting both equations

'h'rj{xl = xg} T 3{:'{1" !I’z} =0

(%2 Kﬂ:jéf‘h - y2) S .|
WValue of x from (2) in (1) in terms of y

>
>

=

| g
o | e

_Z
T3

9 <

20y — 22 +y2 =4
3y — By +4 =0
(y—2) (3y-2) =0

.
=P A
753

2z 4
h==2-3l=3
Length of the chord is distance between both points.
Distance formula

Jr.xz = 31}2 +{y2 - ?1}2
put the value of x: — 1 from equation (3)

=
Length of chord =|yz — 1| E =—: E = 2"322 = a =22




Ans.

Sol.

The interior angles of a polygon with n sides are in AP, with common difference of 62 If the biggest

interior angle of polygon is 2192 then n is equal to:

20
a4in-1 =219 ..y
-gfza.-{n-uﬁ]—{n-zzlmﬂ . {ii)

—;[a;—ﬂ'}]—{n—zlxlmﬁ
-;[219+2]9—{n—115]={n—21x1339

—;[Exﬂg—{n—]ﬁ]:{n—z}xlmﬂ

nf[219- (n-1)3] =(n—2) x180
n[222 - 3n] =(n- 2) x180%
222n - 3¢ =180n— 360¢

3n? — 222n +180n - 360 =0

3 — d42n— 360 =0

- 14n- 120 =0

n =20.

If x2 — (3— 2i) x— (2i — 2) =0 has roofs . +ip and y +i5 , where a, B, v, 5 = Rand i=+/—1 then the value

of ay +[d.

(2)

¥—(3-20)x—(2i-2) =0

L 3-2ay(3- 2P 4 4422 2)
' 2

(3-2)4v94+ 47 _13+8 -8

2
(B3-S 34
2

{3-2i) 14 (1- 2

2

3-Ai+1-2 3-2A-1+2 A4-4i 2
T i 1 i3 2 2
o+l =2-21 y +ia=1
by comparing
o =2 v =1
p=2=2 & =0
wy +pa

2 %1 +0=2
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e
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Consider a parabola 2 =4x & lines L1 : x 4y +4 =0 & Lz : y 4+5 =0, focus of parabola is S. if line Lz
cuts mirmor image of parabola about L; at A & B such that AB =m & area of ASAB =nthenm +n =
(14)

Py =dx

S1(1,0
Li=x+y +4 =0
Image of (&, 2t)inx +y + 4 =0 s
x—t _y-2t -2A-2n-4)
1 1 2
X=—tf-4 y=—E-4
s Image of Pis (x 4+4)° =— 4 (y +4)
atl: (x+4)2 =—4(-5 +4)
(x 442 =4 LNl =47
x=—2,—0
L A-2-5),B(-6-5)
AB =4 =m
1 0
areaaSAB-=|-2 -5 {Rs~» Ra— Ra)
-6 -5
1 0O
-3 5
-4 0

ta =

1
=E —4){0+5 =10=n
m+n =4 410 =14

If fix) =sec 1 (2[x] +1), then domain of f{x) is:

;Lli (-~ w0e) (2) =-1]u[L=)  (3) (~m=e) - 0} (4) {— =, ~1]1s [0, =)
1l

sec -1 (2[x] +1)

2[x]+1=1 or 2[x]+1=-1

2Ax]=0 or 2[x]<-2
% [0, =) ar Xe =, 0)
Xxe - .r.,:t?:|

xeR

o

1 k!
For positive integer n, 4a» =n* + 5n +6 and 3, =Z a—lﬂ'lenmevah_read‘ﬁﬂiﬁzua is
K=L% -k

(1) 675 (2) 540 (3) 1350 (4) 135
(1)
_]_._ 4 4
a, k'+5k+6 (k+2)(k+3)
L4 4
a, |(k+2) (k+3)
£ st s .

3, a, a, a,

o o B B WY s O 1 1
- G-31 G35

3 4) 14 5§ n+2 n+3




"1 1.3 -:{”*3 3‘[

5 =4 = ——
A3 n+3) | 3n+3) )
—

3in+ 3)

_4: 05
65 308

507 * Sy = 675

14. Let DA = 1+~E1 & OB=+3 }+]are two vectors and distance of point Cla, 1 — a, 0) from internal angle

bisector of OA & OB is [%].ﬂ'ﬂ'tmmﬂfaﬂ possible values of a is

(114 (2)2 (3)3 M1
Ans. (4)
Sol.

¥
A(Ly3,0)
AL 3,0 B—(+3,1,0)
Angle bisector= y =x
=] y—x=0
. : y po
distance of point Cia, 1 — a, Q) from line v—x =0is
Poi ¥ TE
1-a-4 8
Z1 &

[1-24-=9

l1-Za=29=a=5&a=—4

sum =1

L _» cosf —sinf | , :
15. .A—lE &P=| ,B=0 if B =PAPT. C =(P"BF)'%, then sum of diagonal element
0 1 sinf  cos® |

of Cis _rr? where gcd (m, n) =1 then (m +n) is
Ans. (65) ~
i P__[C:I:EH —5|rEi| PT_|:{0:5E sinf

sind  cosh —Sinf Cos6 |

1 0
PR’ = ]—L:PTP

=7 |
0 1
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17.

[ 1 1 F g2
€ =(PTBP) At =13 ‘2[ > ﬂ |E.| —2-2
o 1]l0 1] 0 1
il
=({PTPAPTP)1D A3__ ‘ jj
0 1/
. o
—(1A1 )@ fmmpalia’ntrm”]lzt 12} 1
ich |
C:AIG tr{ﬂ_lﬂ}:‘ ]
2
tr(C) =tr (A2) =3—; A
m_3
n 32
m +n =65

Let the coefficient of three consecutive terms Tr, Tra & Tr= in the Binomial expansion of (a +b)? beina
G.P. and let p be the number of all possible value of r. Let g be the sum of all rational tenms in the

Expanﬁa'nnufmf-ﬁ}lz thenp+qgis

(1) 299 (2) 287 (3) 295 14) 283
(4)

I-{:r-ll I-‘L'__.r ,n'l:rq-]_—!' G.F.

n=12

12 )
LTS S
12': Ecr—l

Br_r-];_lr —  1Zr-P=13r+13-R-r1
—r=13-r = 13 =0 (not possible)
p=0
(E A 2 2\ 2y"
Now 34+43 =”C[ d] [{4!‘3 +H [34”43]
! % ]
=33 +4* =27 +256
=283 =q
p +gq =283
2
Iif y =y (x) satisfies differential equation v 4— x* J f51n '“5|n —| —y‘ such thaty (0) = 8
theny (2) =
[ n® EI n —l; [x=2) #* :':
|:'1:| __I+-:‘I.F-E 2 |+? =
(28] o = )
3 — et a) | = $—.@ 8
“|. — |+ @ | = |+=

1
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i L i "3
8 I5in"~§!y 5inL~§f
Sol. Given= —% = —— = .
dx' Ja-2 Ja-x
'I"I'JEI:H lf 2
_IIEI | sirm 5
f=a Y& _a 2
Solution is
2 - 3 2
fein g sin'= | (=]
e =|- 2 e T dx+C
Ja_x
4 2 2sint=
Let|5|n1—] = dx=dt
\ 4_}(2
|“'|:
sim "---zl t i
ye ? —J—EIEIZ—C
2
__I; t
y. IF =t-e?-2e2+C
4
y. IF = (t- 2)e?
| E.I.I'Tl'l;:]- : | sin’2 i

n —8
=
y (0) 2
2
i _B
‘4 =—24C
g
c=2
4
| sin"*-; I|2 5 i 5i|r'.|':'1i:::|2 5
e 2 =H5m‘l§i—2]e 2 I
Put x =2
i ) il
2 o\ E E) &
y{E}—l Bled X |8
4 ) 4
r-a Y. =
=y{2)= = EJrL-E &
T



. 2
18. A hyperbola % —-};: =1 cuts parabola y* =2x attwo points A and B. If P is point on 2x+3y =4 then

locus of centroid of APAB is

(1) 9% +6y =28 (2) 6x +9y =28 (3) 9% — 6y =28 (4) 6x— 9y =28
Ans. (2)
Sol. x ¥

h g —-=—==1
yperbo g

! 2x
rabola v2 =2x ==
pa ¥ Tk

2 — 9x—18 =0
2¢* - 12 % +3x—18 =0
(2x+3) (x—6) =0
3
x =B, —E
L x=6y@=12=y+ N3
X :——2 y* =— 3 (not possible)
ale. 2/3] Ble -2/3)

LetP (o p)st.2a +33=-4

i gt 3!
Centroid of APAB is [ <288 B4
| 3 =)
~a=3h-12,p =3k
.. locus of centroid is
2 (3h-12) +3(3k) =4
Bx +9y =28 Ans.

19. In an isosceles triangle two sides are x + 2y =4 and x +y =4, then the sum of all possible values of
slope of third side of triangle is

5 2 -3 -2
(1) 3 (2) 3 (3) 5 E4]'?
Ans. (2)
Sol. Foran isosceles friangle, the third side is parallel to the angle bisectors of two sides.
x4 2yA=0
L+ y=dwi)

Equation of angle bisectors

x+2y-4 _x+y-4

T - .

L= W25k« —VBy-az+ a5 -0
LE—{-J'-E-+J§.:L<+|::2J§—J§£{‘—GJE—4J‘—5—D
__W=z-43) _ W2+45)
2&2—;5 ke 2:‘2+]5

2
m+m, == Ans.

==




