DAY THIRTY EIGHT

Mock Test 1

(Based on Complete Syllabus)

Instructions e

1. Thisquestion paper contains of 30 Questions of Mathematic, divided into two Sections :
Section A Objective Type Questions and Section B Numerical Type Questions.

2. Section Acontains 20 Objective questions and all Questions are compulsory (Marking Scheme : Correct +4, Incorrect —1).

3. SectionBcontains 10 Numerical value questions out of which only 5 questions are to be attempted (Marking Scheme : Correct +4, Incorrect 0).

Section A : Objective Type Questions

1 Let f(x) satisfies the requirements of Lagrange’s mean
value theorem in [0, 2]. If f(0) = 0and | f' (x)| € %for all x

in [0, 2], then
(a) fx)< 2
(c) f(x)=2x

2 A woman purchases 1 kg of onions from each of the 4
places at the rate of 1kg, 2kg, 3kg, 4kg per rupee
respectively. On the average she has purchased x kg of
onions per rupee, then the value of x is

(@) 2 (b) 2.5
(c) 1.92 (d) None of these

3 The statement ~(p Oq)d (~ @ q)is logically
equivalent to

(b) [fEq =1
(d) f(x) = 3 for atleast one xin [0, 2]

(@) p (b) ~p (c) g (d) ~q
41fA=0:2c0s’B+sinB<2andB=F: " <o < "H
then A n Bis equal to o 2 20

(@) @: < 6< %’Tﬁ

(c) P P 5iTor < ngﬁ
2 6 2
(d) None of the above

5 A square OABC is formed by line pairs xy =0 and
xy +1=x +y,where Ois the origin. A circle with centre
C, inside the square is drawn to touch the line pair xy =0
and another circle with centre C, and radius twice that of
C,, is drawn to touch the circle C, and the other line pair.
The radius of the circle with centre C, is

V2 2V2
@ Bz ® Buz+y
7 V241
© s Pes @ 2

6 A function y =f(x)has a second order derivative
f''(x)= 6(x —1). If its graph passes through the point
(2, 1) and at that point the tangent to the graph is
y =3x =5, then the function is

(@) x=1)°
(©) (x+1)°

7 If zis non-real and i =+/—1, then sin” @(z —1)§be the

angle of a triangle, if

(a) Re(2)=1Im(2) =2
(b) Re(z) =1, -1<Im(2) <1
(c) Re(@+Im(2)=0

(d) None of these



8 The ends A and B of a rod of length +/5 are sliding along
the curve y = 2x°. Let x, and x, be the x-coordinate of
the ends. At the moment when A is at (0, 0) and Biis at

(1, 2) the derivative Ny has the value equal to
ax,

1 1 1 1

a) — b) — c) — d) =

(a) 3 ( )5 (c) P (d) 9

9 Suppose the function g, (x) = x*"*"+a,x + b, ;(n ON)
1
satisfies the equation J’_1 (px+qg)g,(x)dx =0forall

linear functions (px+Qq), then

3
a)a,=b, =0 b)b,=0,a, =-
(&) (&) 2n+3
(c)a,=0,b, =— S d)a, = S b, =- S
2n+3 2n+3 2n+3

10 The function f(x) =max.{(1-x),(1+x),2}, x Ofw o ), is
(a) continuous at all points except at x =1and x = -1
(b) differentiable at all points except at x = 1and x = -1
(c) differentiable at all points
(d) None of the above
11 The two vertices of a triangle are (4, — 3)and (- 2, 5). If the
orthocentre of the triangle is at (1, 2), then the third vertex is
(a) (- 33, - 26) (b) (33, 26)
(c) (26, 33) (d) None of these

12 The unit vectors a and b are perpendicular and the unit
vector ¢ is inclined at an angle 6 to both a and b. If
c=o0a + b +ya xb), then which is not true ?

(a) y? =1-20a? (b) a=2B
(c) y? = -cos20 (d) B2 = 1+ 020829

13 1f0° <0 <180°and 81" ° + 81°" 9 =30, then B is
(a) 30° (b) 45° (c) 120° (d) 150°

14 The sum of n terms of the following series

1T+(1+x)+(1+x +x%) +.. will be

(a 1-x" (b)M
1-x 1-x
nl=x)=x@1-x")

c)~ =~ ~\ =7

(c) 1= x’

15 Let functionf:R - R be defined by f(x)=2x + sin x for
x OR, thenfis

(a) one-one and onto (b) one-one but not onto
(c) onto but not one-one (d) Neither one-one nor onto

(d) None of these

16 For the arithmetic progressiona,a + d,a + 2d,a + 34,
...,a + 2nd, the mean deviation from mean is

(a) nn+1d (b) nin+1)d
2n =1 2n + 1

(c) % (d) None of these
n

2 2

17 At a point Pon the ellipse X—Z + %
a

=1, tangent PQ is

drawn. If the point Q be at a distance i from the point P,
p

where p is distance of the tangent from the origin, then
the locus of the point Q is

X2 yE 1 X2 yE 1
OF et P @
X2yt X2yt A
© @ O
18 The linesr =a + A(b xc)andr =b + p(c xa) will intersect if
(a)a xc =b xc (b)ale =ble
(c)bxa =c xa (d) None of these

19 The volume of the parallelopiped formed by vectors i + aj,
ai +j +kand j + ak is maximum, when a equals to
-1 1
a)+/3 b) -3 c)—— d) ——
(a) (b) (c) el (d) 7
20 Solution of the differential equation
(3xy? + x sin(xy))dy +(y°® + y sin(xy))dx =0is
(a) xy® —cosxy =C (b) xy® + cosxy =C
(c) xy® —cosxy =C (d) xy® + sinxy =C
Section B : Numerical Type Questions
21 The number of ordered pairs (a,B), where a, O¢ T, 1)

satisfying cos (a —f3) =1and cos (a +B)=—1s
e
22 The coefficient of x* in (1+ x)" (1 =x +x*) is

23 The value of log, log, \77+7 is k +mlog, n, then value
of |k| +|m| +|n|is equal to

i 12 O O+ x0J . J¢)
24 The mtegralj o mx] +log Eh—HDdx is equal to —, then
N - XL q

value of p? + g° is equal to

25 A natural number x is chosen at random from the first one

hundred natural numbers. The probability that
(x —20)(x —40)

<0is 7/a, then ais equal to
(x=30)

-1
26 IfA = § r_1 ! , E where r is a natural number, then

[A | +]A, | +... +]| Axs | Must be equal to k?, then value
of k is equal to

27 Iim 40 (tan®-20tan 0)
6-0 (1-cos 20)

is equal to

28 Normals AO, AA,, AA, are drawn to parabola y* = 8x
from the point A(h, 0). If AOA, A, is equilateral, then
possible values of h is

29 A dictionary is printed consisting of 7 lettered words only
that can be made with a letter of the word CRICKET. If the
words are printed in alphabetical order, as in an ordinary
dictionary, then the number of words before the word
CRICKET is

30 Ifa,b,c>0,a° =bc and a+ b +c =abc, then the least
value of a* +a® +7 must be equal to



Hints and Explanations

1 (b) Since, f(x) satisfies the Lagrange’s
mean value theorem.
0 pe)= M) -H0)
x -0

where,0<c<x<2 ie.0<c<2
0 f(x) = xf'(c)
0 0= x|

= |x [If'(c)|< 2 [% =1

O |f(x)]<1

2 (c) Cost of 1kg onion, purchased from
place 1=%1
Cost of 1kg onion, purchased from

1
lace2 =3 =
P 2

Cost of 1kg onion, purchased from

1
lace3 =3 =
P 3

Cost of 1kg onion, purchased from

1
lace4 =3 =
P 4

Now, average rate of 1kg onion

H+li1,10 .

= ?DMD:?i
O 4 0 48
O O

Thus, in % ﬁ we get 1 kg onoin.
48
OIn 1, we get
48 kg onion =1.92 kg
25

Alternate Method

Harmonic mean will give the correct
answer, here

HM = 141 _- 4x12
14141, 1 12+6+4+3
2 3 4
=£=1.92kg
25

3 (b)~(pUq)0 (~ q)
=(~pU~q)0 (~p) q)
=~pU(~q0q)
=~plt= ~p

4 (c) Consider, 2cos® 0 + sin 8 <2 and

Esesz‘zlm 2 -2sin®0 +sin <2
O sinB(2sin6-1)=0
Casel sin©®>0and2sin®-1>0

] sinezoandsinezé

%
~sine
’ y SI:]
1/2 | :Y:§
X | ‘\m  3m/2 2n X
/2 5mn/6 |
-1 !
y
0 sinf210 << )

CaselIl sin©®<0 and 2sin©®-1<0

0 sin 6<0andsin 951

2
O sinB<0
0 n< p< 3N (i)
2
From Egs. (i) and (ii), we get
AnB= :Esesg‘lornsesslﬂ
2 6 20

5 (a) Diagonal of the square = /2

Y _
y-1=0
c B
C,
2r
C, x-1=0
A
X O'l ) X
Y

Also, d =1+/2 +3T1 +242r

0 V2 =3\2r+3rQ0 r= V2

3(+2 +1)
6 (a) Given that, f"(x) =6(x —1)
f'(x)=3(x-1) +C, ...(4)

But at point (2, 1) the liney =3x -5 is
tangent to the graph y = f(x).

] %Q =3 or f'(2)=3
X x=2)

From Eq. (i), f'(2)=3(2 -1f +C,
0 3=3+C,0C,=0

0O f(x)=3(x-1)

0O f(x)=(x-1) +C,

f(2)=1
O 1+C, =10 C, =0
Hence, f(x)=(x -1)
7 (b) By the properties of inverse

z-1

1

trigonometric function = real

Dx—1‘+iy=

real [ Q +y =real
i i

0 x-1=0 O x=1

O sin™ @Z;l§= sin” (y)
i

So, —1<y<1
ORe(z)=x =1, -1 <Im (z) <1

8 (d) We have, y = 2x*
(AB)Z = (XB - XA)Z + (leza - in)z =5
g [XB_XA]Z +4(X;—Xf\)z =5
On differentiating w.r.t. x, and denoting

dx, =D, we get

dx,
2(x; - x,)(D-1) + 8 (x5 - x})
(2x;D-2x,)=0

On puttingx, = 0; x, =1, then
2(1-0)(D-1)+8(1-0)(2D-0) =0
O 2D-2+16D =0
O p=1

9

9 (b) We have,

[l x4 Q)" +a,x +b,)dx =0

Equating the odd component to be
zero and integrating, we get

2p 2a,p
+ =2 +2b, q =0 forall p,
2n +3 3 1 pa
Hence, b, =0
and a =- 3
2n +3

10 (¢) We have, f(x) = max 1 - x,x +1,2}

Let us draw the graph of y = f(x), as
shown below

T 3] Ay =x+1

From the graph it is clear that, f(x)is
continuous everywhere but not
differentiable at x = —1,1.

11 (b) Let the third vertex be (h, k).

Now, the slope of AO orAD is E - 2.




12

13

A (h, K)

01,2

B@4-3 D €29

Slope of BC is 5+3

2-4
Slope of BE is —8-2__

I
wla Wk

and slope of AC is ﬂ
h+2

k-2 4
h-1 Etgﬁ_ !
O 3h =4k -5 ..()
Again, BE 0 AC,
i X k _5 = -
3 h+2
O 3h=5k -31 (i)
On solving Egs. (i) and (ii), we get
h =33 and k =26
(b) Here,la |[=|b|=|c|=1,alb =0
andcos®=al¢ =b e
Now,c =aa +fb + y(a xb) ...(i)
Oale=oaal)+p(al)
+ yfa [fa xb)}
0 cosb=a]a|* 0 cosb=a
Similarly, by taking dot product on both
sides of Eq. (i) by b, we get
B =cosB
0 a=p
0 From Eq. (i), we get
[c|* =]aa +Bb + ya xb)|*
=dJaf +B |bF+y]axb|®
+ 20 (a [b) + 2ay {a ({a xb)}
+ 2By {b[{a xb)}
O 1=ao +p +Vy |a xbf

Since, AD 0O BC,

0 1=2a*+y* Qalzﬂblzsin2 EH
20
0 =za +y
Oy *=1-2cos® =-cos@
0 cxz:l32:1—yz:1+c0526
2 2

(a) Let81°" % =t
Given, 815" ¢ + 81 ® =30

O t+8i—3oD t* -30t +81=0
t

(t-27)(t-3)=00 t=27,3
815in29 :345in26 :33 31
4sin® 0 ?44s1n 0 =1

,+7 0 e=
2 2

O o oo

sinf = * El‘
6 3

14 (¢) LetS,

=1+ +x)+(1 +x +X°) +...

++x+x* +x* +.0 0 +x"TN).
Then, S, = 1
Do)+ -x)
+(1 -x*)+...+ upton terms}
=1 [n-(x+x* +x* +...
(1 -x)
+ upto n terms)]
_ 1 0O x(1-x")0
(1-x) 1-x
:n[l—x)—x(l—x")
(1 -xy
15 (0)- f(x) =2x +sinx

0 f'(x)=2+ cosx >0 for all x

Since, f(x) is strictly increasing. So, f is
one-one.

Here, }ilgof[x) = —o0 and lxug f(x) =

Hence, fis onto.

16 (b) Clearly, mean

’=m a+(a+d)+(a+2d)+...

+(a +2nd)]
1 2n +1 O
=~ — “(a+a+2nd
2n+1)H 2 ( ]H
=a +nd

Now mean deviation from mean

= ans 1)zl(a +rd) - (a +nd)]|

(2n+1)rZI(r—n)dI
=1  xad@+2+.. +n)
(2n + 1)
=n(n+1)d
2n +1

17 (a) Equation of the tangent at P is
x-acos6 _y-bsinb
-bcos 6

O xbcos6 +aysin® =ab

asin 0

The distance of the tangent from the

. _‘ ab
originis p = |-— —
‘Jb‘ cos O+ a’sin”* 0
g 1. \b*cos®* B + a®sin® 0
P ab

P (a cos 8, bsin )

/\5

Now, the coordinates of the point Q are
given as follows
x —acosb

—asin 6
vVb® cos®* 0+ a*sin’ 0
y — bsin 6
bcos 6
vVb? cos®* 0+ a*sin’ B
_1 _+b’cos’B+a’sin” @
P ab
asin 0
ab

bcos6
al

X =acos 6 -

and y =bsin 6+ ——

2 2
O %ﬁ + %@ =1+ zlbz is the
a
required locus.
18 (b) Clearly, the linest = a + A(b xc)and
r = b + y(c xa) will intersect, if the
shortest distance between them is zero.

i.e. (a -=b)d(b xc) x(c xa)} =0

0O (a-b)d[bcalc -[bcc]la} =0
O ((a-b)&)[bcal=0
O ald -bld =0
O ale =ble
1 a o0
19 (d)let V=|la 1 1|=a-1-a
0 1 a
O dl -3a” =0
da
1
| a—iﬁ
Now d2V=—6a
da’®
0 m*vg _ 6
azHé:iﬂ NE)
&0

20 (a) We have, (3xy® + xsin(xy))dy

+(y* + ysin(xy))dx =0

0 (3xy’dy + y*dx)
+sin(xy)(xdy + ydx) =0
O d(xy®)+sin(xy)d(xy) =0
On integrating, we get
xy® —cos(xy) =C
21 (4) Since,cos (@ —B) =1, a - =2nT
But 2m<a-fB<2m
[~ o, OF m 1]
O a-B=0



cos(01+[3]=1
e

Now,

0 cos 20 = 1. 1, which is true for four
e

values of 0, as -2 M<20<2 Tt
22. (0) Coefficient of x* in
(1 + x)J(1 - x + x2)°
= Coefficient of x** in
(1+x)(+x)°
= Coefficient of x** in
1+x)(1+%C,x* +...+%C, (x*)*
+ 40C17 [xs]n +...)
=0
1,1,
1.1

1,1
4 8

23 (6) log, log,7
1,1
=1 + -+ =
o87 % 4 zﬁ
= log, %§=1 -log,2* =1 -3log,2

Ok=1,m=-3andn =2
O k[ + [m] + |n]

=1+3 +2 =6
O
24 (5) Let I =_|'”z Ax] + log M%dx
25 Mm-x

= J’:/z[x] dx + L‘m[x] dx +0

| +x0 O
rt log E{lgmis an odd function
0 Mm-x0d O
=", ~1dx +J’1/20dx
-1/2 0
1
:_(x]o—l/z +0=-—

O p*+q*=1+4 =5
(x —20) (x—40)<

(x-30)
O x OF o ,20)] (30, 40)
LetE={1,2,3,...,19, 31, 32, ..., 39},
then n(E) = 28
Now, required probability

28 7

P(E)= — ="
100 25

25 (25) Since, 0

O a =25
26 (2018)|A, |=1* —(r -1}
O JA,[+]A, [+..+]|A

2018 |
2018

= Z {r* -(r -1y}
=(2018)* - (0 =(2018)
a k =2018

4(0 tan 6267 tan 6)

1 -cos 260
4 (0sec* 0+ tan 6 -40tan 0
- 26 sec’0)
2sin 20

27 (2) %m(}

[using L’'Hospital’s rule]

[A(sec’0+20sec’0tan® [
B+sec29—4 tan 6 -4 0sec’ Gg
B~46 sec’0-46 sec” 6 tan G]H
= lim
6-0 4 cos 260

[using L’'Hospital’s rule]
_4(1+0+1) _ 2

4
28 (28) Let
A, =(21,41,), A, =(2t], -4t))
Y
A1
A (h, 0)
X o) X
Az
Y
M, 2 _ 1
Clearly, JA,0A= —0 == _—
6 t, V3
O t, =243

Equation of normal at A, is
y=-t,x+4t, +2¢t%
Since, A(h,0) lies on it,

0O h=4+2t}=4+202 =28

29 (530) Number of words starting with CC
is 5!
Number of words starting with CE is 5!
Number of words starting with CI is 5!
Number of words starting with CK is 5!
Number of words starting with CRC is 4!
Number of words starting with CRE is
4!
Now, the first word starting with CRI is

CRICEKT and next of it is CRICETK and
next of it is CRICKET.

Hence, number of words before the
word CRICKET

=4 x5!+2 x4!+2
=480 +48 +2 =530

30 (19)--bc =a*
and b +c¢ =abc -a
=a(a®’)-a
=a’ -a
Ob and ¢ are the roots of the equation
x* =(b+c¢)x + bc =0
ie, x> —(a® —a)x +a* =0
- Roots (b, ¢) are real.
0 (a®-af -40M@*20
O (a® —a +2a)(a® —a —2a) =0

or a’(a* +1)(a’* -3)=0
0 a*>3

or a*+a*+723"+3+7 =19
or a*+a’+72>19
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