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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20 multiple
choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer:

" k* +6k> +11k+5

1. lim is equal to
ey (k+3)!
5 8
7
(3) 3 (4) 3
Answer (1)

Gk +6xt+11k+6-1
Sol. limY’ eral
k=1 :

(k+1)(k+2)(k+3)-1
; (k+3)!

&1 1
=|'mzﬁ_(k+3)1

Il*)DO

n—ow =1

(1 1 1 ] ( 1 1 1 )
==+ +—+—+-
11 21 31 41 51 6l

:(e—l)—(e—l—i—i—ij

1 21 3l
1 1 10 5
=1+=+-="==
2 6 6 3

2. Sum of first three terms of an AP with integer common
difference is 54 and sum of first twenty terms lies
between 1600 to 1800, find a1

(1) 108 (2) 90
(3) 111 (4) 115
Answer (2)
Sol. LetAPbea,a+d, a+2d..
3a+3d=54
a+d=18 (i)

2
1600 < 70[20 +19d] <1800

160 < 2a +19d < 180
160<18x2+17d <180

124 144
—<d<—
7 17

*rdelnteger=d=8
a+d=18
=a=10
Now g11 = a + 10d
=10+10x8
=90
T
sinx +cosx

2
3. Evaluate /= soj'_—
o (9sinx +16cosx)

(1) 202 o
327, 2

(2) —=7In
337 2

) Jof2m,
327| 2

5
80 | 25 (
(

@ 20[25m__ (9
327| 2

Answer (2)
Sol. sinx cosx = A[9sinx + 16cosx] + B [9cosx — 16sinx]
= sinx [9A — 16B] + cosx [16A + 98]
= 9A-16B=16A+9B=1
—7A
= —-7A=25B= B=——
25

9A—16[ﬂj=1 . 337A=25 B=_—_
25 337

2 —(95|nx 16cosx) ?[9cosx 16sinx]

- 80 J' dx
(9sinx +16cosx)
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7
337
(9sinx +16cos x)

d(9sinx +16cosx)

o'—-.N\:n

0.7
In(95|nx+16cosx|2

TE

i3

2

I dx—80
T

25x

337

had T
_80.25(n _80.(7)In 9
337 \2 337 16

4. If R be a relation defined on (0, ©/2) such that xRy =

sec’x —tan?y = 1, then the relation R is
(1) Equivalence relation
(2) Reflexive and transitive only
(3) Symmetric and transitive only
(4) Neither reflexive nor transitive
Answer (1)
Sol. xRy =>sec’x—tan?y=1
e XRx=> sec’x—tan’x=1
= Ris reflexive
e xRy = yRx
= sec’x—tan?y =1
sec?y —tanx = (1 + tan?y) — (sec®x — 1)
= 2sec’x + tan’y
=2—(sec’x— tan?y)=2-1=1
= Ris symmetric
e xRy—=yRz
= sec’x—tan?y=1
sec’y—tan’z=1
Add = sec?x + sec?y —tan?y — tan§ =2

= sec’X+(1)—tan’z=2
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Sol.
21-2,|, . =82 +(2+6)* -3
=36+64-3
=10-3=7
6. Ifcosix=m +sin"x +sin~! (2x — 1), then find the sum of
all values of x'.
1
1) 1 2) —
(1) (2) 5
3
3) 0 4) —
(3) (4) )
Answer (3)

Sol.

cos™ix =7 + sin~x + sin"}(2x — 1)
Now-1<2x-1<1

0<x<1

= n+sin'1x+sin1(2x—1)2§
and cos™x for x € [0, 1] always lies in [0, g}
= LHS = RHS = g

_ T
= cos 1x=;2 x=0

Hence only x = 0 is the possible solution.

Sun of all solution = 0.

— secx—tanZz=1 sin® x 1+cos® x sindx
— xRz 7. If [1+sin®x  cos?x sindx |=L
= Ris transitive. sin’ x cos’x  1+sindx

5. Ifzilieson |z—8+2i| =1and z;lieson |z—2-6i]| =2 and Lmin = m and Lma = M, then [M*— m?| is
then |z1— 22| min is
(1) 8 (2) 10 (1) 79 (2) 78
(3) 7 (@) 9 (3) 80 (4) 76

Answer (3) Answer (3)
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sinfx  14cosix  sindx (iii) Case-lll: Exactly 3 letters are repeated twice
. 2 2 . . 5 6!
Sol. |1+sin“x  cos” x sindx | =—sin(4x)—-2=1L Cgm
o , . 12121
s x cos"x  1+sindx . Required words = 8100
Lpin==-3=m Ly,,x=—-1=M 10. A triangle is formed by three lines 2x + 3y — 5 = 0,

x+y-1=0,3x+4y—-7=0.Let (h, k) be the image of the
centroid of AABC in the line 2x + 4y — 7 = 0 then h? + k?

m*—M*=81-1=80

8.  If o, B are real numbers such that sec?(tan™la) + cosec? + hkis
cot™B) =36 and a + B = 8, where a > B, then (o + B3
.( i B P ( ) 903 223
is equal to (1 == (2) ==
225 225
(1) 146 (2) 152
(3) 148 (4) 150 3 X (4 1209
23 225
Answer (2)
Answer (1)
Sol. LetA=tan?(a), B =cot™(B)
= o =tanA,  =cotB
= tanA+cotB=8
(-3, 4)
sec?(A) + cosec?(B) = 36 sol.
= 1+tan?A+1+cot’B=36 (=2, 3) (1,1) 2x+3y-5=0
= tan’A+cot’B=34 \
= (tanA + cotB)? = 64 = 34 + 2 tanA. cotB \ \\"
= tanA. cotB=15 x+y—-1=0 3x+4y—-7=0
= x*—8x+25=0 has roots tanA, cotB o (-3+1-2 4+3+1)(-4 8
Centroid N ——
tanA=5,cotB=3 3 3 33
-4 8
Asa>p Image of (—,—j in 2x+4y—7=0is (h,k)
= o®>p3=(tanA)® + (cotB)*=53+33=125+27 =152 33
9. How many 6 letter words can be formed using the word 4 8 -8 32
X h+— k—— —+—=7
MATHS such that any letter can be used maximum two 3 3_,/3 3
times. 2 4 4+16
(1) 6400 (2) 8100
(3) 10000 (4) 9824 P X
Answer (2) _3__3_~-
Sol. MATHS has only 5 letters, so in a 6-letter word at least 2 4 10
one letter has to repeat. _ 1.4 23
Let’s make cases: 5 3 15
(i) Case-l: Exactly one letter is repeated twice. k= 2.8 _ 35
| 5 3 15
s 6l
o MM ATHS , ,
: -23 35 23 34
. , R 4k? +hk=| = | +| 22| - =x=
(i) Case-ll: Exactly two letters are repeated twice. 15 15 15 15
I
s¢, -3¢, 2L MM AA THS = 203
2121 225
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-1 -2 -1
11. Iftwolines L1 X _Y =2 ;
1 -1 2

x+1 y-2
-1 2
point (o, B, y) such that L3 is perpendicular to L1 to L>

Ly: =§. Let the line L3 passes through the
and Ls intersects L1. Then |50 — 11 — 8y| is equal to

(1
(2
(3
(4

1

= N
[O2 o]

)
)
) 16

) 20
Answer (2)

Sol. Letthe Ls be

x—o_ y-B z
a b

Y , (af+5+cl?) is parallel to
c

(f—f+2/§)><(—f+2]’+l§)
(@, b,c)=(53,1)

x—o_y-B_z-y
5 3 -1

Let the point of intersection be P.
Sh+a=P+1,30+B=P+2,-A+y=2P+1
a=(P+1-5A),B=(-P+2-3X),y=(2P+1+1)

!

|50 — 11 — 8y = |-25] = 25
12.
13.
14.
15.
16.
17.
18.
19.

20.
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SECTION -B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question

should be rounded-off to the nearest integer.

21. The minimum value of n for which the number of

n

integer terms in the binomial expansion (7% + 11ﬁ) is
183, is

Answer (2184)

Sol. T, ="Cy (1122 )k 73K

12|k and 3|(n—k) = 3]|n

For integer terms.

= Multiples of 12 for k would work.

= k=0,12, 24, ..

= k. =12x182=2184

max

= Minimum value of n will be 2184 as 3|2184.

22. Areaenclosedbyy> |x—1],y+ |x| <3,x*<2y—3isA,
then 6A is (in sg. units)

Answer (10)

Sol.

7 N

Area :Z[I(3—x)—(xzz+3]dx:|
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23. Number of 7 digit numbers made with the digits 1, 2, 3
such that sum of the digits is 11 is equal to

Answer (161)
Sol. Case-1:3221111
7!
n, =——=105
4121
Casell: 2222111
7!
4131
Caselll:3311111
7!
T 5121

=n

=Ny

Total numbers n1+n2 + n3
=105+35+21
=161

24. The minimum value of p such that

O

is equal to (where [.] represents greatest integer
function)

Answer (24)

2 2 2
Sol. Since x* r_z =x2 r_z_ r_z
X X X

Q

25.
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_Plp+1) _(9)(10)(19) 1
2 6 B

=@—28521

= p(p+1)>2.286
= p(p+1)>572
Clearly p = 23 doesn’t satisfy
= Minimum value is p = 24, as 242 =576 > 572

Two parabolas having common focus at (4, 3) intersect
at points A and B. Find the value of (AB)?, given that
directrices of these parabolas are along X-axis and Y-axis
respectively.

Answer (192)

Sol.

Equation of parabolas:

(Xx=y)+ (y—3)*=x
(x=yP+(y-3)2=y

Let they intersect at (x1, y1) and (x2, y2)

” xf:yf = x=y; (x1>0,y1>0)
(x4 + (X =3 =x2
= X} —14x,+25=0

X1+ x2=14, x1-x2=25

(487 = (o )+ 1 —12) )

= 2(x1— x2)?

=2((x1 + x2)2— 4x1 x2)

Q
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=2(196 — 100)
=192
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