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EXTRA EDGE TO YOUR CAREERS

PART - II: MATHEMATICS

SECTION -1 (Single Correct Choice Type)

This is section contains 8 multiple questions. Each question has four choices A), B), C) and D) out of which ONLY
ONE is correct.

20. Let f be a real — valued function defined on the interval (-1, 1) such thate ™ f(x) = 2 + f()x\/t‘* + 1dt, for
all x € (—1,1) and let f~'be the inverse function of f. Then (f*)(2) is equal to

A) 1 B) 1/3 C)1/2 D) 1/e
Ans.: (B)
Sol. f(x) = e~*(2 + [, Vt* + 1dt)
Letg(x) =f'(x) = g(f(x)) =x
=g'(f)f') =1

=g® =05 (f(0)=2)

Now  f(x)= e"(Z E fgc mdt) +e*Vt* +1 (Applying Leibinitz Rule)
S>f(0)=2+1=3

=9’ =3

= (F)@ =

21. A single which can be given or red with probability 4/5 and 1/5 respectively, is received by station A and
then transmitted to station B. The probability of each station receiving the single correctly is %. If the signal
received at station B is green, then the probability that the original signal was green is

3 6 20 9
A); B)- 05 D) 25
Ans.: (C)

P(GGG)+P(GRG)
P(GGG)+P(GRG)+P(RGG)+P(RRG)

Sol. Probability (P) =

1 1 .31
X=X —=F ==X ==X =X —4— X_ —_
5X4X4+ X=X=+ ><4‘X4‘+5 4><4

ul
IS
IS
ul
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36+4 40 _ 20

= == =
36+4+3+3 46 23

22. if the distance of the point P(1, -2, 1) from the plane x + 2y — 2z = a,where a > 0, is 5, then the foot of
the perpendicular from P to the plane is

NG5 3) ®) (5:-3+3) 9G5%) ) (5-53)
Ans.: (A)
sol. D =|—2==5
a+5=15  (+ a>0)
Sa=10
= plane is x + 2y — 2z — 10 = 0

For positive be (a,B,y)

Il
1
U
S
Il
w | o
=N
Il

23. Let S = (1, 2, 3,4). The total number of unordered pairs of disjoint subsets of S is equal to
A) 25 B) 34 C) 42 D) 41.

Ans.: (D)

Sol. S={1, 2, 3,4}

Each element can be put in 3 ways either in subsets or we don’t put in any subset.

3X3X3x3-1

So total number of unordered pairs = >

+ 1 = 41. (Both subsets can be empty also)

24.Forr=0,1,...,10. Let A, B, and C, denote, respectively, the coefficient of x" in the expansions of (1 +
x)10,(1+x)20 and (1+x)30.Then r=1104r(F108r—C10Ar)

A) B1p — Cyo B) A10(Bfy — Ci0410) C) 0 D) C1p — B1o
Ans.: (D)
Sol. ;21 ArB, — Ci9Xr21(A)% = B (€35 — 1) — € (CHg — 1) = €Y — Cfg = Cyo — Byo

[By sum of series product of two binomial coefficients]
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25. Two adjacent sides of a parallelogram ABCD are given by AB =2i + 10j + 11k and AD = —i + 2j + 2k .
The side AD is routed by an acute angle with the side AB, then the cosine of the angle a is given by

A B C)5 JE
Ans.: (B)
Sol. cos 6 = % = g [Using dot product]
0 +a=90°
a=90°-9
o D _
e |
cosa = sin @ =g. A B
SECTION - I
(Integer Type)

This Section contains 5 questions. The answer to each question is a single — digit integer, reading from
0 to 9. The correct digit below question no. In the ORS is to be bubbled.

26. Let k be a positive real number and let:

2k—1 2k 2k 0 2k 1 il
A=| 2vk 1 —2k|and B =|1-2k 0 2Vk
—2Vk 2k -1 b = e

If det (adj A) + det (adj B) = 10°, Then [k] is equal to

[Note: adj M denotes the Adjoint of square matrix M and [k] denotes the largest integer less than or equal

to k].

Ans.: 4
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2k—1 2k 2Vk
Sol. det(4) =| 2k 1 =2k C; »C,—C3

-2k 2k -1

2k — 1 0 2Vk
=| 2vk 1+ 2k -2k R, > R, — R3
-2vk 2k+1 -1

2k — 1 0 2Vk
Wk 0 1-2k|=Qk+1)3
N7 .

~ B is a skew-symmetric matrix of odd order therefore det(B) =0

Now  det(adj A) + det(adj B) = 10°

= {(2k + 1)’}* + det (adj B) =10°

= 2k+1=10,ask>0

= k=45

= [kl=4

27. Let f be a function defined on R (the set of all real numbers) such that f(x) = 2010 (x — 2009)(x-2010)*

(x-2011)* (x — 2012)*, for all x € R. If g is a function defined on R with values in the interval (0, ) such that

f(x) = In (g(x)), for all x € R.
Then the number of points in R at which g has a local maximum is
Ans.:1
Sol. f(x)=2010 (x —2009)(x-2010)° (x-2011)° (x — 2012)*
f(x) = In (g(x))
= g(x) =e/®
=g'® =e/®_f(x)
Only point of maxima [Applying first derivative test]
28. Leta,, ay, as,..., a1; be real numbers satisfying:
a;=15,27-2a,>0and ay=2 a1 —awy fork=3,4 ... 11.

a+a3+--+a?, a1+az++aq,

11

If = 90.then the value of is equal to
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Ans.: 0
Sol. a; =15

B2 — gy, fork =3,4,....,11
= aq,0ay, .......,aq1 arein AP

a; =a=15

a?+a3+--+a} — 90 (15)2+(15+d)?+--+(15+10d)>? _
11 11

90
=9d2+30d+27=0 = d=—3or—§

Since 27 — 2a, > 0 :>a2<§ =>d=-3

a;+ay+-+ay; _ 11[30+10(=3)]

11 2 11

0

29. Consider a triangle ABC and let a, b and ¢ denote the length of the sides opposite to vertices A, B and C,
respectively. Suppose a = 6, b = 10 and the area of the triangle is 15v/3. if ZACB is obtuse and if r denotes
the radius of the in circle of the triangle. Then r*is equal to

Ans.: 3

Sol. Area of triangle =% absinC = 15V3
=2 .610sinC = 15V3

. V3
=>smC=7

=>C == (C is obtuse angle)

a?+b%—c?
2ab

Now cosC =

1 36+100—c?
5> —-=—
2 2.6.10

=>c=14

A 15V3
-‘-T=;=m=\/§

2

=r2=3

30. Two parallel chords of a circle of radius 2 are at a distance V3 + 1 apart. If the chords subtend at the centre,

angles of% and 2%, where k > 0, then the value of [k] is
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[Note: [k] denotes the largest integer less than or equal to k]
Ans.: 3

Sol. Since distance between parallel chords is greater than radius, therefore both chords lie on opposite side of
centre.

T s
2cos§+2cos;—\/§+1

let — =0
2k
~2cosf+2cos20 =vV3+1

=2cosf+2(2cos?0—1)=+3+1

=>4cos?0+2cosf—(3+V3)=0

—2E [4416G+V3)  _pyp f1y124ay3 _ HE|OVIZHD? _1400349)
4

2(4) 2(4) 4

cosf =

>-=2 Sk=3=[k]=3
2k 6

Section-iii (paragraph Type)

This section contains 2 paragraphs. Based upon each of teh paragraphs 3 multiple choice questions have to be
answered. Each of these question has four choices A),B),C) and D) out of which ONLY ONE is correct.

Paragraph for questions 31 to 33
Consider the polynomial
f(x) = 1+2x+3x°+4%.
Let s be the sum of all distinct real roots of f(x) and let t=|s]|.
31. The real number s lies in the interval
A) (-1/4,0) B) (-11,-3/4) C) (-3/4,-1/2) D) (0, %)
Ans.: (C)

Sol. f(x)=1+2x+3x%+4x3
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Jsf?/ :
f'® =24+6x+12x2>0 [asa > 0,D < 0]
f(x) is increasing function so it can almost one real root.
Using inter mediate value theorem
£(=3)-r(=3) <0
~ (¢) is correct.
32. The area bounded by the curve y = f(x) and the lines x=0, y=0 and x = t, lies in the interval

A) (3/4,3) B) (21/64, 11/16) C) (9,10) D) (0, 21/64)

Ans.: (A)
Sol. By estimation of integration

7 faydx < [ Foo dx < [ £ ) dx
> < [y fa)de <=
Hence option (A) is correct.
33. The function f'(x) is
A) increasing in (-t, -1/4) and decreasing in (-1/4,t) B) decreasing in (-t,-1/4) and increasing in (-1/4,t)
C) increasing in (-t, t) D) decreasing in (-t, t)
Ans.: (B)
Sol. f'(x) =2+ 6x + 12x2
= f"(x) =6+ 24x

> ") =6+@x+1)>0 = X>_%
Paragraph for question 34 to 36

2 2
Tangents are drawn from the point P(3,4) to the ellipse % + y: = 1 touching the ellipse at points A and B.

34. The coordinates of A and B are
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8 2v161 9 8
A) (3,0) and (0,2) B) (—5,1—5) and (_E'E)
8 2V161 9 8
0 (-222) and (-2,2)  D)3,0)and (-9/5,8/5)
Ans.: (D)
Sol.  Equation of chord of contact
X
3 +y=1
x=31-y)
. . : D2y,
Solving with ellipse Y + i 1
y2
(1-y)* HE5=1
4y2+1-2y)+y=4
4y2 -8y =0
y=0& g
> x=28&3(1-5)=>x=3-2
5 5
| 9 8
= Points are (3, 0) and (_E’E)
35. The orthocentre of the triangle PAB is
A) (5,8/7) B) (7/5, 25/8) C) (11/5, 8/5) D) 8/25, 7/5)

Ans.: (C)

Sol. y-coordinate of the orthocentre must be g.

36. The Equation of the locus of the point whose distances from the point P and the line AB are equal, is
A) 9x* +y* -6xy -54x — 62y +241=0  B) x* +9 y* +6xy -54x + 62y -241 =0
C) 9% + 9y” -6xy -54x — 62y -241 =0 D) x* +y* -2xy +27x +31y -120=0

Ans.: (A)

_|x+3y-3]|

Sol. /(x—3)2+ (y —4)2 = ¥ ree

= 10{(x> +9 — 6x) + (y? + 16 — 8y)} = (x + 3y — 3)?
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=x2+9y2 4+ 9+ 6xy — 6xy — 6x — 18y

= 9x? + y> — 6xy — 54x — 62y + 241 =0

SECTION -1V (Matrix Type)

This section contains 2 questions .each question has statements (A,B,C and D) given in column | and five
statements (p, g, r, s and t) in column Il. Any given statement in column | can have correct matching with one or
more statement(s) given in column II. For examples, if for a given question, statements B matches with the
statements given in g and r, then for that particular question, against statement, darken the bubbles
correspondingt o gandrin the ORS.

37. match the statements in columns-I with those in column-II.

[NOTE: here z takes values in the complex plane and Im z and Re z denote, respectively, the imaginary part and
the real part of z.]

Column | Column Il
A) The set of points z satisfying p) an ellipse with eccentricity 4/5
|z-ilz| |=|z+i|z] |
Is contained in or equal to
Ans.: q,r
B) The set of points z satisfying qg) the set of points z satisfying Imz=0
|z+4|+]|z-4]|=10
Is containing in or equal to
Ans.: p
C) If |w| =2, then the set f points r)the set of points z satisfying |[Imz| < 1
I=w - % is contained in or equal to
Ans.: p,s,t
D) If |w]| =1, then the set f points s) the set of points z satisfying [Re z | <2

1. j .
Z=w+ s contained in or equal to
Ans.: q,r,s,t

t) the set od points z satisfying |z|<3

Sol. (A) |(z —i]z| )| = |(z + i|z])|
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= |x+iy—ix2+y?|=|x+iy+ix?+y?|
= x2+ (Y —Jx2+y)i=xt+ (y+/x2+y?)?
> 4y Jx?2+y2=0 =>y=0=>Imz=0

(B) |z+ 4|+ |z—4| =10

Ellipse with2a =10 =2 a =5
ae=4 se==
5
(C) Let w = 2(cos @ + isinf)

z/= 2(C059+isin9)—(‘30592ﬂ

__3cos@+5isinf 3cos 6 __5siné
b 2 2l N g
x? 2 4
= 1 SWVPEY
9/4 = 25/4 5
9cos?6 | 25sin?0 9+165sin? 6 9 q 5
|z| = + = = 4=+4sin? 0 <=
4 4 4 4 2

|Re z| = |§cos€| S%
(D) z=cosO +isinf +cosf —isinf = 2cosb
sz <2
~Im(z)=0
|[Re z| = |2cosB| <2
|z] <2

38. Match the statements in column-I with the values in column-II.

Column | Column I

A) Aline from the origin meets the lines P) -4

8
x—2 -1 z+1 X—3 +3 z-1 .
e T gt =Y 2 stPand Q respectively. If
1 -2 1 2 -1 1
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length PQ =d, thend?is
Ans.: t
B)The Values of x satisfying q)0
Tan}(x+3) — tan™(x-3) = sin(3/5) are
Ans.:p,r
C) Non- zero vectors @, b and ¢ satisfy . b = 0, (b-@).(@-b) = 0 r)4
and 2|b + ¢ = |b - d|.Ifd = ub+4¢, then the possible values of p
are
Ans.: q,s
D) Let f be the function on [-it, 1] given by f(0) =9 and s) 5
B 9x E X
f(x) = sm(?)/sm (E) for x+ 0.
2007 .
The value of ~ Jo fdx is
Ans.:r
t)6
Sol. (A) Let the line through origin is% = % = %
= x Wz ... W (1)
To the point of intersection of line (1) and line ? = y__—21 = % .................... (2)
We have 222 — ”:1 =z+1
oy = S
Z=34a7 u+2
=2z=A4+3u+5=0 ... (3)
. . . ; 1 x-2 y+3  z-1
To find of intersection of line (1) and line 73 =TT T e (4)
Az-2 -
2 -1 1
S z=—2 -2
z= 3(1-2)  u+1
=>31+u=5 e (5)

Solving (3) and (5), 1 = % and u = _g
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~z=2,x=05,y=-=5forpoint P

4 10 10 .
X=5Y =7 for point Q

(B) tan~%(x + 3) — tan"1(x — 3) = sin"1(3/5)

= tan~! (x:fx_zx_?) = tan"1(3/4)
;@i = x2 =16
x==14

|21(4 — Wi + A5f| = 2|41 + 25]]
Squaring

A2(4— )2+ 23 = 423 + 423

= 313 SHEIZEREEEE A2 L. .. o (1)

Also (B— c‘i).(E+5) =0

. %o
= (gt = 1), (A + 212 _
= A%(4_ﬂ)2+1% - 0
4

S 2 =224 —[0) e (2)
From (1) & (2)

12 + u? —8u =12 — 3u
= u-5u=0=>p=05

2 sin97xd 4 nsin%xcos;—cd i nsini—xcos;—cd
(D)I_;f—ﬂ' sing x_; 0 singcosg x_;fo sinx x
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4 1 sin 5x—sin4x
[ =2 rsinsaosingx g,
0 sinx

(using fobf(x)dx = fobf(a + b — x)dx)

7 sin 5x—sin 4x
=2 AR gy
sinx

Add (i) & (i)

4 (1 sin 5x
I =-

w70 sinx

Consider

__ 4 cmsinkx—sin(k-2)x _ 4 msin(k—1)xsinx
e = lemg = & [} SmkESNGDx _ 3 frsintietyxsinx

0 sinx >0 sinx

Sols=1I3 =Is=1l == dx=4

Alter
sm9
Let [ = - f T 24y
s sm
_ . sm £ : .
= _f - Sm ................. (1) (~ f(x) is even function)

* k%
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