SECTION - A _1(2n+1 _
2T, =tan 1( )—tan 1(—)
Multiple Choice Questions: This section contains 20 multiple 2
choice questions. Each question has 4 choices (1), (2), (3) and P qffl
(4), out of which ONLY ONE is correct. 33 :E—tan 5
Choose the correct answer : r,
2T, =cot (—)

e ! _1( 19 _1( 39
1. cot [Zj+cot (Ij+cot (T)+mw ;
’ (\/1+x2 +x)
2 FA = 2. —_—
(1) cot (2) (2) cot (2] I m—x

dx is equal to

(1 _ 20 19
(3) cot 1(5) (4) cot™(3) 6))] 2—11(\/1+x2 +x) +%(\/1+xz+x) +c
Answer (2) 1 18 q 19
. ) —( 1+x2+x) +—( 1+x2+x) +c
o _cot1(4r +3j 36 38
) r 1 21 1 19
(3) —( 1+x2+x) +—( 1+x2+x) +c
T —tan 1 42 38
' r2+§ 1 21 1 20
4 4) z(\/1+x2 +x) +E(\/1+x2+x) +C
(r+%)—(r—%) Answer (3)
T.=tant|~—22 ~ <2 20
' 1+r2—1 Sol. I=J(\/1+x2+x) dx
4
1 1 Letx =tan®
T =tan (’*EH"E] “. dx=sec?0do
= N &)\ e/
1+ r+1 ,_1 I:J‘(sec+tan6)2°-sec2 0d6
2 2
o 1 . 1 :Jsece(sec9+tan6)2° (sec(9+tan9)+(sece—tane)de
T.=tan "|r+—|-tan "| r—— 2
2 2
_1 20
i —tan-t (%)—tan’ltlj = 2jsecG(sece+tan9)(sec6+tan) do
7, = tant (;j—tan_l(é) +%J-sec6(sec+ tan0)?°(sec — tan6)d0
1(2n+1 qifd :lj.secé)(sec6+tan6)(sec9+tane)zode
T, =tan - —tan *| - 2
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+%J.sec9-(sec6+tan6)-(sec9+tan6)18d6

Let secO + tan® = u

= secO(secO + tanf) = el
do
_ 190 1r g
—EJ'u du+EIu do
uZ u19
=—+—+cC
42 38

1 1
= E(sec9+tan9)21 + g(sec6+ tan0)™® + ¢

21 19
:%(\/1+x2 +x) +£(\/1+x2 +x) +c

-1
8, ey
3 4

ansz:x;pz =%.Ifthe

W<

z
5

il
shortest distance between L1 and L, is — . Then

J6

possible value of p is
(1) 3
(2) 2
B) 5
(4) 7
Answer (2)

Sol. S.D. between two given lines L1 and L>

p-1 0 0
7 3 4
3 45

:|(2i+3j+4/2)x(3f+4j+5/2)|

:’(p—l) (—1)‘
NG

4. Let f{x) and g(x) satisfies the functional equation

2g(x)+3g(%j:x and 2f(x)+3f[%j=x2 +5.

2 2
If oc:J.f(x)dx and B:J.g(x)dx then (9o + P) is
1 1

equal to
27 +6In
1) 22— 2
(1) =
27 —6lIn
2y =& "2
(2) =
3
3) =In
(3) =1
3 7
4) =In, + —
(4) o b
Answer (1)
1 1
Sol. Zg(x)+3g(—j=x = 6g(x)+9g(—j:3x
X X
Zg(lj+3g(x):1 = 6g(x)+4g(1j:3
X X X) x
= Sg(lj—h—z
X X
1(3
= X)=—| ——2x
(=3 2-2]
Similarly,

2f(x)+3f[%j=x2 +5 :>4f(x)+6f(%j:2x2+10

1 1 1 15+3
= 5f(x)=222 210
X
_1 5+3_ 5
= f(x)—S{ = 2X }
X22

T o o o S S R R RN R R RN RN RN RN SN M RN NN RN SN RN SN R RN N RN R R A R M M M e o

Get More Learning Materials Here : &

@E} www.studentbro.in



U TR ML EEN B EEN BN EEN BN BN NN BN NN BN BN BEN BN BN BN BEN BEN BEN SN BEN BN BN BN BEN SN BN BN EEN BN BN SN NN BN BEN SN NN BN BEN SN NN BN BEN BN NN BN BN BN BN BN B M B

In AABC if A is (2, -3, 1), B is (3, =1, —5) and C is
(1, -4, —4). If G is the centroid of AABC, then 6((AG)? +
(BG)? + (CG)?) is equal to

Answer (1)

(1) 164 (2) 265
(3) 625 (4) 628
A
G\2
m,\1
B C

m,=gaf20" + 26"~ &
AB=+1% +22 +6% =+/a1
BC=v2+32+12 =14
AC=v12+12 +5% =27

AG? +BG? +CG = %(ABZ +BC2 +AC? )

= %(41+ 14+27)

6(AG” +BG +CG” ) =2(82)

=164

If m and n are two digits numbers such that m > nand
gcd (m, n) = 6. Find the number of such pairs.

(1) 60 (2) 65
(3) 55 (4) 35

Answer (2)

Sol. m, n two digit number

m>n

ged(m,n)=6

=m=6a

n = 6b such thatged(a,b)=1,a>b

Now, sincen>10=>b2>2
m<99=a<16

We need to find a, b such that

gcd(a,b)=1,a>banda,b € {2, 3,....16}
Let b = 2, a will be all odd numbers
ae{3,57,911,13,15} = 7 pairs

Leth=3,a<{4,5,7,8,10,11, 13,14, 16} = 9 pairs
Letb=4,a € {5,7,9,11,13,15} = 6 pairs
Letb=5,a€{6,7,8,9,11,12,13,14, 16} = 9 pairs
Letb=6,a € {7,11, 13} = 3 pairs
Letb=7,a€{8,9,10,11,12,13,14,15,16} = 9 pairs
Letb=8,a € {9, 11, 13, 15} = 4 pairs
Letb=9,a € {10, 11, 13, 14, 16} = 5 pairs
Letb=10,a € {11, 13} = 2 pairs
Letb=11,a € {12, 13, 14,15, 16} = 5 pairs
Letb=12,a € {13} = 1 pair
Letb=13,a € {14, 15, 16} = 3 pairs
Letb=14,a € {15} = 1 pair
Letb=15,a € {16} = 1 pair
Total = 65 numbers

7.  The sum of three terms in A.P. “A” is 36 and product
is pand for A.P. “B” sum is 36 and productis q of three

terms and ptq B ? ,given D =d + 3. Then the value
pP—q

of p-q. (where d and D are common difference of A.P.

“A” and “B”, respectively)

(1) 620 (2) 540
(3) 510 (4) 720
Answer (1)

Sol. Letthe termsto ai-d, ai, a1 -d, and
az-D,, az,az +D

ai-d+ai,a1+d =36=a1-12
a1=az=12
(a1-d) (a1) (ar+d)=p
p+q_19
p-q
= 24q=14p =12q=7p
12(12 - D) (12) (12 + D) =7(12 - d) 12 (12 + d)
= 12(9-d) (15+d)=7(12-d) (12 +d)
= 12(135-6d - d2) = 7(144 - d?)

= 5p+5q=19p—-19q
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| 1
1 1
| |
| |
| |
| 1
1 1
| |
| |
: = 5d2+72d-612=0 = (5d-102)(d-6)=0 8 :
24 24 24 24
: P=(12-6)(12) (12+6)=6x12x 18 2 | 5 :
" q=(12-9)(12) (12+9)=3x12x 21 _96—4\/3_ 1 _84—4\/6 "
: p-q=12x9(12-7)=108 x 5 =540 N N 2J6 :
I 8.  The area bounded between the tangent of a parabola 84_48 36 I
| y?% = x - 2 which passes through (-4, 0) with positive = 2\/3 = —2\/3 = 3\/5 I
| slope, x-axis, and the parabola is (in square units) |
| B 9. Let f(x) = logz(logs(log7)(8 — logz (x* + 5x + 6)))) where |
: o) 726 2) \/g x < =3) has domain (o, B) and :
2% 1
1 g(x):sin71 X AExFD has domain [y, 8]. Then the 1
I 36 9 3x+5 - 1
I 3B) — 4) =6 I
I 2 2 value of o2 + B2 +y% + 82 equals to I
: Answer (4) (1) 20 (2) 19 :
I Sol. (3) 18 (4) 22 "
: (8,/6) Answer (4) :
" 5 £ Sol. log: (logs (log7 (8 — loga2(x* + 5x + 6)))) "
I 2 logs (log7 (8 — log2(x? + 5x + 6))) >0 I
| logz (8 —loga(x? +5x + 6)) > 1 |
: ) > 8 —loga(x2 +5x +6))>7 :
| ' | —loga (x? +5x + 6) >-1 1
: log, (x*+5x+6)<1 :
I x2+5x+6<2 I
| 1 x*+5x+4<0 |
I y=(x-2)m+—— (x+4) (x+1)<0 (1) 1
I am I
I ’ Log7 (8 — loga(x? + 5x + 6)) >0 |
| using y=mx+— fory2=x-2 8 —logy(x? +5x+6)>1 1
I m 75 1ol + 5K 56 I
I g2(x* + 5x + 6) I
| — m=% 1 27>x*+5x+6 |
: V24 —logz (x? +5x +6) >-1 :
1 = lineis V24y =x+4 = x>+5x+6)<128 I
I —5+,/25+513 1
| A . 4 3 13 127 _ |3 = x=—2X |
I rea of triangle ==x6x,|—=3,|==,|—=3,|= 2 I
I 2 2 2 2 2 1
I —-5++/513 I
_E\/g X=—""7"— (2)
| =3 2 |
: 8 -logz(x%2+5x+6)>0 :
8
I P a—— :J'i‘l_ — logz(x? + 5x+ 6) <8 I
1 2 V24 X2+5x+6<28 |
| |
| |
| |
1 1
| |
| |
| |
| 1
1 1
| |
| |
| 1
| 1
1 1
| |
| |
| |
| 1
1 1
| |
| |
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X2+5x+6<256

= Xx2+5x-250<0

= x2+25x-10x-250<0 ..(3)
Intersection of (1) and (2) and (3) is

-25 l -4 -1 10
-5-4/513 -5-+/513
2 2
-5-,/5,3
2
x e (-4, 3)
2
Also 1SMS1
3x+5
= xe€[-1,2]
= a?+P2+92+062=16+9+1+4=30
X2y
10. Ellipse — + P =1 theline y = x + p is a tangent on it
a

and touches at points P and Q. Also if the line y = x
intersects ellipse at R and S. Then area of
quadrilateral PQRS is (Where a =3 and b = 4)

(1) 12 (2) 10
(3) 24 (4) 20
Answer (3)

>N
—a b ab ab
I T y=x = 7= T
| a2 +b® \a?+b? v Jai+b \Jd'+ b
N
y=mxt \,’azml +b?
touches at
a* b ‘/ +a’m +h’m
[P+p? \jm ‘\ Ja'm?+b? \Jo’m? +b7 |

Jai +b?

Sol.

= Form=1

ab ab 1
Jad+b P+ b

A _1 —ab —ab 1
' 2\/02+b2 w/az+b2
e b?

Ja®+b>  \Ja+ b’ ;

Ci—>Ci+C
0 0 2
Al :1 —ab —ab 1
2| a2 +b?  \Ja*+b?
—a? b? 1
Jai+b2 \JdP+ b

ab® +a°b _ab(‘72+b2)
'(az+b2) - (az+b2)

()

=ab

A=

N

Similarly, A2 = ab
Total area of quadrilateral is 2ab fora=4,b =3

Area=2(4)(3) =24

11. Givendata 2,3,3,4,7,5, a, b where meanis 4 andS.D
is 1.5. Find the mean deviation about mode.
19 9
1) — 2) =
(1) - (2) 2
11 5
3) = 4) =
(3) 5 (4) P
Answer (2)
sol. 2+3+3+4+7+5+9:4
8
= a+b=8
2+3+43+447+5+92 +62
(L5) = ~(a)’

12.

8

= a?+b%2=34

a=3,b=5
Mode =3
Mean deviation about mode = w
_9
8
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13:
14.
15.
16.
17.
18.
19.
20.

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. Ifo be the nonreal root of the equation 1 + x + x2= 0.

2
L 1

: P k

Find n if Z(a +_kj =20.
k=1 o

Answer (11)
Sol. aisrootof equation1+x+x%2=0,0 = ® or 2

2
k 2k k
(a +_kj = +7+2—(0) )—(_kj+z

a (O]

1
= (,l)k+—k+2:

4 , 3dividesk
0}

1, 3doesn'tdivide k
2

n k 1
= Z[a +—k) =20
K=1

o
(1+1+4)+(1+1+4)+(1+1+4)+(1+1)=20
= n=11

22. letA={3,-2,-1,0,1,2,3}and xRy =2x-y<{0,1}.

If /is number of elements in given relation, m and n are
minimum number of elements to be added to make it
reflexive and symmetric respectively. Then | + m + n
equals to

Answer (17)
Sol. 2x-y=0

= 2x=y

{(_11 _2)1 (Ol 0)1 (11 2)}

2x—-y=1

= 2x=1+y
{(=1,-3),(0,-1), (1, 1), (2, 4)}
R={(-1,-2),(-1,-3),(0,0), (1, 2), (0, -1),

(1,1),(2,4)}

1=7

m=7-2=5={(-3,-3),(-2,-2), (-1,-1), (2, 2), (3, 3}

n=5 ={(-2,-1), (-3,-1), (2, 1), (-1, 0), (4, 2}
l+m+n=17

23. 1f12.15Cy + 22.15C2 +......+ 152.15Cs5 is equal to 2n-3m-5%,
then m + n + kis equal to

Answer (19)

15
Sol. Z r215C, (r"Cr = n"_IC,_1 )
r=1

15
S L oA
r=1

15
=15y (r-1+1)"¢, 4

r=1

15 15
=153 (r-1*€. 4 +15> ¥C 4

r=1 r=1

14
15.3 r*c, +15.(2")
r=0

=15x14§: Be, o +152™
r=0

=15 x 14213 + 15.214

= 214(15 x 7 + 15)

= 214 x 15(8)

=217.3.5

n+m+k=19

100
24. IfA=|10 1|andA"=A"-1+A2-]V n = 3,thensum
010

of all elements of A0 is
Answer (53.00)

i
1
i
i
1
1
1
i
i
1
1
1
i
i
1
1
1
i
i
1
1
i
i
i
1
i
1
i
i
i
1
1
i
i
1
1
1
i
i
1
1
i
i
i
1
1
1
i
i
1
1
1
i
i
1
1
1
i
i
1
1
1
|
i
1
1
i
i
i
1
i
1
i
i
i
1
1
i
i
1
1
1
i
i
v
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