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PART : MATHEM

L Find number of words by using all letters of the word "DAUGHTER" such that no two vowels come

together
(1) 5200 (2) 7200 (3) 14400 @) 3% 5
Ans. (3)
Sol.
D G H T R |
Number of ways of arrangement of consonants = L5
Now there are 6 gaps between these consonants.
So, number of ways of arrangement of three vowels A, U, E =5P3
So total number of words =L5>< 6P3 =120 x6 x5 x 4 =120 x120 =14400
2 Find sum of all rational terms in expansion of (1 4213 +312)6
(1) 144 (2) 612 (3) 720 (4) 562
Ans. (2)
|_6 & b
Sol.  General term = —=—x23 x32 H O<n,r,<6andn +r +r3 =6.
Lalels
r3=0,,=6
For rationalterm: r, =0 B L
or rationalterm: r, =0 —» i+ 3= 82
r3=6,=0

r, =3 5n+r=3 [
r; =6 5n+n=0 ([R=0,=0

Sum of all rational terms =

L8 030, L& oz, L8 jo;, L& 05, L6 iz, L& i, 1 ooy
Lol e EF LoL42 Lol E L E] ECD EE Y
=1+45 +135 +27 +40 +360 +4 =612

3. If for an AP, if first tem is 3 and sum of first four temms is equal to % of the sum of next four terms,
then the sum of first 20 terms is:
(1) -540 (2)-1080 (3) 2016 (4) 4080

Ans. (2)
Sol.  a =3, let comnon difference =d.
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4. Value of sin70° (cot10°cot702- 1) is:

Ll
m2 @1 (3) 2 @3
Ans. (2)
Sol. " cos1®cos7® ]
s|n701[ sinlQ? sin70?
17 0pf COS7 oS0 sin7 Qesind 0 €0s(70°+10°) _ cos80° _ sin10® _
i ( Sin7 OPSinLo? )T sin10° sin10°  sinioe
5 Valueof cos’][l—zcos)uisinx} is, if xe [ﬁ .ﬁ]
e 13 2 4
12 12 5] a5
an == —tan 1= x-tan = x+tan =
(1) x+tan = (2) x-tan 5 3) - (4) x+ o
Ans. (3)
Sol.  cos ‘[1—2cosx+isinx]
13 1a
cos Hcos(x—¢]
12 . 5 5
Let cosp = T and sing = [ER sotang = o
y = cos1(cosx)
2 . |
= {sink; + Dx+sink, +)x} x<0
6 If fiunction fu - 2 v_n is continuniis at x =0 then alie of L2 . 12 is
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Z(Sinkl +Dx+ sink, +Dx} x<0
x

6. If function f(x) = 4 x=0 is continuous at x =0, then value of k3 +k3 is
2, y{ﬁ&l] x>0
x| kyx+1
equal to—
16 (2)2 (3)4 @8
Ans. (2)
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Sol.  f(0)=4

0 )= mz sin(ky + D + sin(k, + Dh}

h

_ i 20k + Dcos(k; + Dh-+ (k, + Dcos(k, + Dh}
h-0 1

=2 (k1 +1 He+1) =2 (k1 +ke+2)

70%)= fimz nlkoh+1)— /n(k]h+1)?
h-0 h

Atk Kk
s +1 g+ 1
b4 Kl
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= fim
h—0

=2 (k1 +1 He+1) =2 (k1 +ke+2)

i 2i¢n(koh+1) — fn(kh + ].)}

= i
h-0 h

e kg
i koh+1 kjh+1]
B 1

h-0

2{(k; +cos(k; + Dh+ (k, + Deos(k, + Dh}
1

f(07)

=2 (k2 ki)
Now 2 (k1 +kz +2) =4

ki +k2 =0 ()
and  2(k:-k) =4

ko ki =2 (i)
So ki =-1 and k2 =1
S0 K +k3 =1+1=2

A relation defined on set A = {1, 2, 3, 4}, then how many ordered pairs are added to
R ={(1, 2), (2, 3), (3,3)}so thatit becomes equivalence?

Ans. (7)

For equivalence it must be transitive, symmetric and refiexive all.
For reflexive — (1,1),(2,2), (4,4

For symmetric — (2,1),(3,2)

For transitive — (1,3),3,1)

Total 7 pairs has to be added to make it's an equivalence relation.

Find value of i for which system of equation:
(=1x+( +2)y +(,-1)z=0
X+ -1y +(h+1)z=0
(h=1)x +(» +1)y +(1 + 2)z = 0 has infinite solution.

2 3
@o () Tl (3)2 4) =
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9. There are two biased dice such that, for first dice two faces show 1, 2 faces show 2, one face show 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 ) 3 (3) 5 4 )

Ans. (2)

Sol. Firstdicehavel,1,2,2,3,4
Second dice have 1,2, 2, 3, 4, 4
Now 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)

2122 1122211211
=E XSS XS A XD A S XS A S X A XS S X
6 6 6 6 6 6 6 6 6 6 6 6 6 6
_2+4+1+4+2+2+1 16 4
36 736 9
10. If %‘ :-; represent a circle whose centre is C and area of triangle whose vertices are (0, 0), C and
Z+
(o, 0) is 11 then find a2.
Ans. (100)
Sol. 2| =|Z=+|
3 [x—i(y +1)| =[2x +i(1 - 2y)|
= 9 (R +(y +1)2) =4x2 +(1 - 2yP
= 5@ +52+22y+8=0
Centre C[ 0,7—11 ]
5
Area A |—11—1(,{ =11
25
la| =10
o? =100
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1L

Sol.

3

Sol.

If both roots of quadratic equation
alb- c) X2 +b (c-a)x +c (a- b) =0 are equal and a + ¢ =15, b =2/15 then value of a2 +c? is:
(1) 217 (2) 223 (3) 213 (4)211
)
Clearly one root is one
Product of roots =1
B0t

ac-bc=ab-ac

2ac =b (a +c)
2
2ac= I 5}

ac=1
Now a? +¢2 =(a +c)2 - 2ac
=(152-2 =223

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 ¢ +3d is:
(24)

B ©
(-24) (5:4)
BC = parallel to x — axis
AH = parallel to y — axis
sox =3
Macx Men = -1
4-y 5-4 _

5-3"3:2
=(4-y) =-10
Sy=14




Ans.

Sol.

In the given figure, % ) oc= q&iﬁi&% B ﬂnda+\/§(~/§ —l)p

B

& 3+1)% (z)wfﬂ% (3)(./371)?3; @ (J§+1}%

1,
3)

OC - rcosoi

O—A:ri
OB=rcosoi+ rsindj
6 - OA+FOB
rcosi = a(rj)+p(rcosdi+rsing j)
rcos0=preoso

p=1
ar+rsing.p=0
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Sol.

Area of the larger region bounded by curves y =|x - 1| and X2 +y? =25 is:

75t 1 75t 1 25t 1 25t 1
1) |[==+= 2) | —==-= 3) [ == += 4) | ==-=
m (=43 @(Z=- @ (2. (=1
@
Area of shaded of region =area of circle — area AOB (unshaded)

AL
(1,040

4
Areaof AOB = JJ 25-x? — Area of AAOM — Area of AONB
-3

4
= Ist- R L aa= L a3
A 2 2

4
=_|' zs-x?-a-% )
3

4
22500 + gt 225
2 2 5]3

2

Reauired area =n(52)— (251 1) 7B 1
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3 2
15. Given f(x)=¢nx and g(x)= oo 2ok X242, , then the domain of f(g(x)) is :

2% -2x+1
(1) (0, ) (2) (1, 0) (3)R (4) (=, 0)
Ans. (3)
Sol.  f(g(x)) = /n(g(x)) = 9(x) >0
4 3 2
= 22-2x+1>0V xe R (-~ a>0,D <0)

Now, x*-2x¢ +3x—2x +2 =x* — 2¢ +2x% +x2 - 2x +2
X4 =23 +2x% +x2-2x +2 =(x2 +1) (- 2x +2) >0 V xe R
x— 23 +3x2-2x +2 >0
g(x) >0V xe R
Therefore, domain of f(g(x)) is R.
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