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PART : MATHEMATICS

Find number of words by using all tetters of the word "DRALMGHTER" such that no two vowels come
together

(1) 5200 (2} 7200 (3) 14400 (4) 3«| 5
(3)
D G H T: R

Mumber of ways of amangement of consonants = s

Mow there are & gaps bebween these consonants.
50, number of ways of amangement of three vowels &, U, E =%Fa

So total number of words =Eﬂi 'E'P3=12E] b x5 x4 =120 x120 =14400

Find sum of all rational terms in expansion of (1 +2° +312)6

(1) 144 (2) 612 (3) 720 (4) 562
(2)
G L L
GEI‘rEIE|tEITTl=—L—-'23131 : O=n, rna=sbandn +r +r=6.
lalels
I.rslﬂ,rl -:E
- 'F3 :2-1"1- 4
Forrabonalterm: r, =0 . f+ry=6 [P
i Bt i |
:IrE. _-E,FI- ﬂ
(h=0,n=3

=6 .n+rp=0 In=0rn=0

Sum of all rabonal terms =
_lnt:"_,_ 58 38 _,_,.,.J.:.E_ 20 31 .,.-_.LE_E':I__:_E =, _l..E_ ot 33 _;_JWE_. 2140 +_.,L£’_ Jigls _J..E_ 52 30
|olole Lol 34 e Lo &o EE =R Lelofo

=1+45 +135 +27 +40 +360 +4 =612
If for an AP, if first term s 3 and sum of first four temms is egual to % of the sum of next four terms,

then the sum of first 20 terms is:
(1) 540 (2) =1080 (3) 2016 {4) 4080
(2)

a =3, let common difference =d.
4 a
=[2x3+{4d-1d] =——[2x (3 4d)+ (4
2[ +{4-1id] 5:-:2[ { J+ (4 1)d]

506 +3d) =6 +8d +3d
30 +15d =6 +11d
4 =-— 24

d=-6

5m=%[2_?3.19: 6)] =10{6 - 114] =10  (~108) =-1080
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4.

Ans.
Sol.

Ans.

Sol.

Walue of sin702 {cotl0® cot709 - 1} is:

: §
(1} 2 (2} 1 (3) E {4)3
(2)
. fcosl(PcosTE )
J ——— 2 3|
S sinLee sinree
cingoel CO5TPCos10P sin7 (Psinl ) _ cos(70%:10%) cosBOY sinl0Y
: Sin7 Psinl (2 ! sinl0% sinl0? snl0®
Value of cos ‘il—zcmx+-i5inx-| is, if xe [ £ 32 )
13 13 1 25 4")
112 112 1D 15
+ = - — x-@n = X+ @En ==
(1} x+ tan 5 (2} x-t@an - (3) o {4 o
(2)
cos lgl—zcnste—E-sinr_
113 13
cos Ycosix — )
-
=x-@n'y
Fio . ,
= isinfk; + Dx+sink,; +Ux; x<0
If function fix) = I i 4 x=0 is coninueous at x =0, then walue of K2 k2 is
2. [ kx+1)
[ £y 22222 -0
| x g Icl:r:—lll %
equal o -
(1} & i2}2 {314 {418
(2)
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Sol. fi0l=4
- ]
r[ﬂ:l firmn E,SII'I‘k]_ 1 .‘L]h - E.Ir'll:k_g t 1:h|
b0 h
i 21k, + Deosiky + Dh + (k; + Yeos(k, + Bhy
h 0 1

=2 (ki 41 Ho+1) =2 (ky Ha+2)

. 2{tniksh + 1) - inlksh+ 1))
hi 0 h

flo”)

stz K ]
1

g
=2 {kz - k)
Now 2 (ke +ka +2) =4

ki +k: =0 i)
and 2{k:- ki) =4

k- k=2 i)
S50k =-1 and k: =1
So k2 k2-1,1-2

7. & relaton defined on set A =1{1, 2, 3, 4} then how many ordered pairs are added to
R ={(1, 2), (2, 3), (3,3)}=0 that it becomes equivalence?

Ans.  (7)

Sol. For eguivalence it must be transitive, symmetric and refiexive all.
For reflexive — (1, 1), (2. 2), (4, 4)
Far symmetric — (2, 1), (3. 2)
For transitive — (1,3),(3,1)

Taotal 7 pairs has to be added to make it's an eguivalence relation.

B. Find value of i. for which system of equation:
(=14 +2)y +(h-1z=0
A4l =1y +L +1)jz=0
(i = 1ix +{i +1}y +{i + 2z = 0 has infinite solution.

(1}0 {2) = (312 4] 2
11 11
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Sol. Homogeneous system of equation:
(-0 (L+2) i-1
) =1 k+1 =0
=1 L+l [(A+2)
R:— Ha=R1
Hi—HRi=Hi
A-1 232 3-1
1 -3 2. |=0
0 =1 3
(== 4+2) - (L 2} (3-0) +(L-1) (-1 -0} =
-7 (-1 =3 +2)- L - 1) =0.
-+ T =3 =b=i +1 =0
2

— e

11

g, There are bwo biased dice such that for first dice two faces show 1, 2 faces show 2, one faceshow 3
and one face show 4. For second dice one face show 1, two faces show 2, one face show 3. and two
faces show 4. Then find probability of getting sum 4 or 5, when dice are thrown together.

5 4 2 8
{1) 3 (2 =3 (3) 9 (4) g
Ans. (2)
Sol. Firstdice have 1, 1, 2, 2, 3, 4
Second dice have 1,2,2. 3. 4. 4
Mow P {sum 4 or sum 5) =P (sum 4) +P{sum 5)
=P (1,3} +P (2,2)+P (3. 1) +P (1, 4) +P(2. 3) +P(3, 2) +P(4,. 1)
_2 1231 3326 5 1.0 1
EEE EEEEEEEEEE
2444144424241 16 4
36 36 49
10. If ;“i_ =—;' represent a circle whose centre is C and area of triangle whose vertices are (0, 0), C and
{ez, O is 11 then find o,
Ans. (100)
M‘. i}—i:iﬁ-l-'

3 x~ily +1)] =|2x +il1l - 2y}|
— Qi +Hy +10) =g +(1 = 2yE
= St +5y° +22y + 8=0

Centre ¢ 0. =21

L5 )

Area A =|—l,1—l,‘| —11
25
|er| =10
a? =100
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1L If both roots of quadrstic equation
alb = cj x* +b (c - alx +c {a - b) =0 are equal and a + ¢ =15, b =2/15 then value of a4 +c is:

(1) 217 (2} 223 (31213 {4) 211
Ans. (2)
Sol. Clearly one root is one

Product of roots =1

da-b) 4

alb-c)

ac-bc =ab-ac

Zac =b(a +c)

2z
Zac = E w15
ac=1

Now a’ +c? ={a +c)? - 2ac

={15P =2 =223
12. Two vertices of triangle are (-2, 4) and (5, 4) and its orthocentre is (3, 5) and centroid is (c, d) then the
value of c +3d is:
Ans. (24)
Alxy)
(3.5)
= r
Sol. (24 (5.4)

BC = parallel to x - axis
AH = parallel to y = axis
sox =3

Mac = Man = =1

4-y 5-4 .
3=-3 3+
=(4 - y) =-10

= y =14

A(3.14)

Il
I
=8

Il

w kg

G-(c.d}-| 2=5 = c

C +3d =24
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. BC
13. In the given figure,

e —% E[i —-nﬁ—:ﬂt}_ﬁ ; ﬁ.-,du+'.ﬁ[jr_":: —lki
B

(1) 6+ W3 (2) 3443 (3) 6-33 (4) 3-43
aAns. (3)

Sol.

w
-

i

5 40 =

=

=

OC = reosil

OA=Tj

OB- FEUEE;+ rSlrﬂ]
D{-:-—rxi]-ﬁwﬂdé

reos [—]i = uiri}+ ﬁtrcmeh rsirﬂ]]
rosd = fircosa

=1
ar+rsnd.j=>0
o =—5ind
I’«E 1|
e 57
(B 1) 6lE -0 12
.23 ) 2
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14. Area of the larger region bounded by curves y =|x = 1| and x* +y* =25 is:
1y (232 1) () (23m _ 1) EI = () ( 23z 1)
A L 4 | MR La 2)
Ans. (1)
Sol. Area of shaded of region =area of circle = area ADB (unshaded)

A
—3.4

O/
(=30} | (1,040

4
Area of ADB =J'1lz5.-;1’ Area of AAOM - Area of AONB
3

4
=_|'~I'15.x1 -—;qu:t--—;ﬂﬁ
3

4
=J' 5 = (i)
; 2

|: Z
_BH=z 1
4 2
- S (25 1y _B=x 1
Required area ==(%) R PR
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15. Given fix) = rmx and gix) x* Egjzl_ai:i'fx £2 , then the domain of fig{x)) is :
(1} (0, =} {2) (1, =) (3R {4) (==, 0)
Ans. (3)
Sol. flgix)) = rniglx)) - g{x) =0
AV i) St Dkl
¥z 2t -2 +1 =
= 2 -2x+1=0V x=R {+-a =0, D <0}

Mow, x% -2 +3x8 = 20+ 2 =xt = 2 4+ 20 +3f = D 42
W= e i 2m +2 = 1) (K- 2x+2) =0 v x= R
x4 - 233 4+3x2 - 2x +2 >0
gixl=0v xR
Therefore, dormein of flglx)) is R.
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