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MHT-CET MATHEMATICS
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11TH AUGUST (SHIFT - 2)

Time : 90 Minutes No. of Questions : 50 Marks : 100
3n 6. If cot(4+ B)=0, then sin (4 +2B) is equal to
4 " (a) sin4 (b) cos 24
1. J. —— isequal to (¢) sin24 (d) cos4
® 1+ cosx
4
7. The joint equation of pair of lines through the origin and
@ - 2‘/5 (b) 2 making an equilateral triangle with the line y =15 is
c) _o _ d) -2
( ) 2 25 ( ) (a) )C2— 3y2 =0 (b) £x2 _ y2 =0
(© 3x2-)*=0 (d 5x2-)*=0

1 -—x 1
2. If tan'! (mj = E tan~lx, then x has the value

8. If f(x)= Jtanx and g(x)=sinx - cosx,

(@ 3 () 1
. N JM & s eaual
© f @) 1/5 then 2 (%) is equal to
(where C is a constant of integration)
3. If p:yYnelN, n2 n ‘1s an even number @ 2J@nx + C (b) 5 tanx + C
q : ¥ n € IN, n“—nis an odd numer,
then the truth values of p A g, pv g and p — g are — 3 tanx + C
respectively © Jtanx + C @ 2
(a) F,T,F (b) F,F,T
(¢ T.T.F dy F,T,T 9. The general solution of the differential equation
Y _x+y . —
4. Ifthe function f(x)=x3—3 (a—2)x%+3ax+7, for some dx X =y is (where C'is a constant of integration.)
a € IR is increasing in (0, 1] and decreasing in [1, 5), 2, 3,2
f(x) - 14 (@) tan_l(lj + log y—z = log(x) + C
then a root of the equation (x — 1)2 =0(x=1) is x X
(@) 14 (b) 7 !
1 |y y2 +3x2 )2
(c) -14 @ -7 (b) —3tan 7 +log| ——— | =log(x)+C
X X
5. Ifa=i-kb=xi+j+(1-x)kand 1
= 2 s - — - L tan 2 | c10g| 2P Ciog(my+
c=yi +xj+ (1 +x—y)k, then [a b c] (©) ﬁ an xﬁ 0g 2 =log (x)
depends on ) )
(a) only y (b) neither x nor y @ tanl[ X log[ y +23x J = log(x) + C

(¢) both x and y (d) only x X




10.

11.

12.

13.

14.

15.

16.

2 3
If A [121} dB=|1 2|, then (4B)!
= an = , then =
3013 L 5 (4B)
179 217 9]
a 5 5 b 5 5
CONER ® 33
7, LU
5 5
L5 L J
The distance between parallel lines
x_lzy_2—2_3andizlziis
2 -2 1 2 -2 1
(a) & units (b) ﬁ units
3 3
. 4 .
(¢) % units (d) Tﬁ units

Maximum value of Z=5x + 2y,

subjectto 2x—y>2, x+2y<8 and x,y >0 is
(a) 40 (b) 17.6

(c) 28 (d) 25.6

The value of sin (2 sin~10.8) is equal to
(@) 0.96 (b) 0.16
(¢) 0.12 (d) 048

A line makes the same angle 'a' with each of the x and
y axes. Ifthe angle '0', which it makes with the z-axis, is
such that sin0 =2 sin?a, then the angle o is

w 3 o [3]
@[3 @[3

The negation of the statement pattern p v (g > ~r) is
@ ~pnrlga~nr (b) ~prlgnr)
(© ~pnr(~gqnrr) @ ~pnr(~gnr~r)

Let g=i-2j+kandb=i-j+k betwo
vectors. If . 1is a vector suchthat p x ¢ = b x ¢
and c-a = 0, then c-bis equal to

1 3
@ -3 ® 3

1 3
© 3 @ -3

17.

18.

19.

20.

21.

22,
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The incidence of occupational disease in an industry is
such that the workmen have a 10% chance of suffering
from it. The probability that out of 5 workmen, 3 or more
will contract the disease is

(a) 0.000856
(¢) 0.0000856

’1 i d .
If y = log Jr—S%nx,then—yatx: Tis
1 —sinx dx 3

(b) 0.856
(d) 0.00856

L _1
@ 3 (b) —3
1

) 2 ()] 7

The variance and mean of 15 observations are respectively
6 and 10. If each observation is increased by 8 then the
new variance and new mean of resulting observations are
respectively

(a) 6,18
(©) 14,10

M) 6,10
(d) 14,18

1+ x

If y = sin 2tan”!
l —x

, then d_y is equal to
dx

—2x
) T2

1
@ [ 2

The magnitude of the projection of the vector

-X
@ fe
-1

© fi_ 2

2i + 3}' + k on the vector perpendicular to the plane

containing the vectors +}' +kand i+ 2}' + 3k is

3 .
(@) 36 units (b) 3 units
3 units 3 it
—_— = units
(c) 2 (@ 5

If f(x) =ax?+bx+1, if |2x—-3[>2
=3x+2 if 1 <x < 3
I ) 2

is continuous on its domain, then « + b has the value

13 31
(a) 5 (b) 5
23 1
(o) 5 (d) 3
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23.

24,

25.

26.

27.

Ifa=f+}'+l€, b=f—}'+l€and
c=1i —} — k are three vectors then vector , in the

_ - - 1
plane of 4 and b/, whose projection on ¢ 18 f’ is

given by

@ @+ 1)i-j+ @+ Dk YtelR
() Q@+ 1)i-j+ @ -1k VtelR
(© (t-1i-j+@-Dk YtelR
@ -1)i-j+ @+ )k YtelR

A tetrahedron has verticles P (1, 2, 1), QO (2, 1, 3),
R(-1,1,2) and O (0,0, 0). Then the angle between the
faces OPQ and PQR is

@) Cosl[ﬂj (b)
35

© Cosl[ﬁj @
35

. (2
The principal value of sin™! [sm (_D is

3

b 27

@ |3 ® |3
2n

© |3

d
The differential equation Ey = determines

y
a family of circles with

(a) fixed radius of 1 unit and variable centres along the
X-axis

(b) fixed radius of 1 unit and variable centres along the
Y-axis

(¢) variable radii and a fixed centre at (0, 1)
(d) variable radii and a fixed centre at (0, 1)

1 —x
" dx is
1 +x
b
w [5)-

@ -1

1
The value of the integral I
0

(a) @ +1

(© 1

28.

29.

30.

31.

32.

33.

3

If a question paper consists of 11 questions divided into
two sections I and II. Section I consists of 6 questions
and section II consists of 5 questions, then the number of
different ways can student select 6 questions, taking at
least 2 questions from each section, is
(a) 425 (b) 275
(¢) 350 (d) 225

The area (in sq. units) of the region described by
A={(x,y)x*+y*<landy? <1—x} is

(L 2 T 4
@ 373 ® (53

T 4 T 2
© 373 @ (373

A firm is manufacturing 2000 items. It is estimated that
the rate of change of production P with respect to
additional number of workers x is given by

Ll

= 100 — 124/x _ If the firm employs 25 more

workers, then the new level of production of items is

(a) 4500 (b) 3000
(¢) 2500 (d) 3500
3x -2

2 dx =
J (x + D(x - 2)*

(where C is a constant of integration)
4 1
—X

-5 5

—log(x + 1)+—=log(x — 2)— +C
@ g ( ) 5 g ( ) G2

-5 5 1

—log(x + 1) + —log(x — 2) — + C
(b) —5-log( )+ g log( ) - T3

1 5 4 1

—log(x + )+—log(x — 2)——x +C
© 5 g ( )9 g ( )3 --2
d o (x+1)+llo (x — 2) - L L¢
) ~5os 9 % x -2

If the normal to the curve y = f(x) at the point (3, 4)

3n\°
makes an angle (—j with positive X-axis, then ' (3)

4
is equal to
4
(@) -1 ® 3
3
© -7 @ 1

If PAUB)=0.7, P(AnB)=0.2, then P(4")+ P (B
is

(a) 1.1
(c) 1.8

M) 16
@ 06



34.

35.

36.

37.

38.

39.

lim x> —ax + b ]
If ol xo1) =5, then (a+b) is equal to
(2) 4 (b) -7
(© 7 @@ -3
If v= i 2 d_y — E 1
y = cos (sin x°), then . at x = 5 is
(@ 0 () 2
() -1 @ -2

Two cards are drawn successively with replacement from
awell shuffled pack of 52 cards. Then mean of number of
kings is

4 1
@ 1o b 3
1 2
(© 160 (d) IE]

The polar co-ordinates of the point, whose Cartesian co-
ordinates are (—21/5 , 2), are

(a) (4’ %B ®) (4’ [%B
(© (4’ [ZTND @ (4’ [%B

Let z be a complex number such that |z |+z=3 +,
i= /-1, then |z| is equal to

s R
(a) 1 (b) 3
9 73 4
x 3 2
Given 4 = Ly 4 , if xyz=60 and
2 2 z
8x +4y+3z=20, then 4
(60 0 0] 108 0 0
@) 0 60 0 (b) 0 108 0
|0 0 60] |0 0 108
(20 0 0] (68 0 0
0 20 0 0 68 0
c d
© 10 0 20] @ |0 0 68

40.

41.

42.

43.

44.

45S.
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R N
If ym 4+ ym =2x, x#1, then (x>~ 1) [E] is equal

to

@) my? (b) m?y
2

(© m? ) %

2

2
J.[x]dx-%J. [x—1|dx=
0 0

(where [x] denotes the greatest integer function.)
(a) 4 (b) 3
(© 1 @ 2

The equations of the lines passing through the point
(3, 2) and making an acute angle of 45° with the line
x—2y—3=0 are

(@ 3x+y—-11=0, x+3y+9=0

(b) 3x-y-7=0, x+3y-9=0

() 3x+y—-11=0, x+3y-9=0

d x+2y-7=0, 2x—-y—-4=0

If [x] is greatest integer functionand 2 [2x—5]-1=7,

then x lies in
9
=5
(b) (2 }

9
w (39

9 9
(© {5’ 5} (d) [5’ 5)

The Cartesian equation of a line passing through (1, 2, 3)
and parallel to x—y+2z=5 and 3x+y+z=6 is

@ x_—31:y;2:z;3
®) x;lzy122213
© xl—lzy_—122213

-1 -2 -3
) x—3 :y—s 224

If the lines 3x —4y—-7=0 and 2x -3y —5=0 pass
through diameters of a circle of area 49w square units,
then the equation of the circle is

(a) x2+)y?2—2x+2y—-47=0
(b) x>+ —2x+2y+51=0
() x2+y2+2x-2y—-51=0
(d)y x2+y2+2x+2y+47=0
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46.

47.

48.

49.

50.

A spherical iron ball of 10 cm radius is coated with a
layer of ice of uniform thickness that melts at the rate of
50 cm3/min. Ifthe thickness ofice is 5 cm, then the rate at
which the thickness of ice decreases is

-1 2
—— cm/min — cm/min
@ Tgn ® o
L cm/min d 1 cm/min
© Tgn @ 3
. S5x
sin —
[
LoX
sin —

(where C is a constant of integration.)
(a) x+sinx+sin2x+C

(b) x+sinx+sin2x—C

(¢) x+2sinx+2sin2x+C

(d) None of these

The equation of the plane passing through the points
(2,3,1),(4,-5, 3) and parallel to X-axis is

(a) 3y+4z=13 (b) y—4z=-1
(¢) 2y+4z=19 d) y+4z=7

x2 3 x2

Iffe xTdx = e [f(x) + C]
(where C is a constant of integration.)
and /(1) =0, then value of f(2) will be

-3 -1
(a) X (b) )
3 1
(c) 7 (d) 7

The negation of the statement, "The payment will be made
if and only if the work is finished in time" is

(a) The work is finished in time and the payment is not
made or the payment is made and the work is finished
in time.

(b) The work is finished in time and the payment is not

made.

The payment is made and the work is not finished in
time.

(©)
(d) Either the work is finished in time and the payment
is not made or the payment is made and the work is
not finished in time.

5
ANSWERS

1.b 2.¢ 3.a 4.b 5.b

6.a 7.b 8.a 9.c 10. b
11.c 12.a 13.a 14. a 15.b
16.c 17.d 18.¢c 19.d 20. a
21.d 22.a 23.a 24.a 25.b
26.a 27.b 28.b 29.a 30.d
31.a 32.d 33.a 34.b 35.a
36.d 37.b 38.c 39.c 40. c
41.d 42.b 43. ¢ 44. 45.a
46. c 47.d 48.d 49.c 50.d

o

14

HINTS / SHORT-CUTS /

SOLUTIONS

s 3n
4 4 dx
1= j & .[ 2 X
1+ cosx n 2-cos B
4 4
3_11:
I 1 X RELE
= j _Secz— dX = | tan —
= 2 2 2 n/4
4
tanr — tan~ = 2L (3n/8)  sin(w/8)

8  sin (3n/8) cos (1/8)
sin (31/8) - cos (n/8) — cos (31/8) - sin (7/8)
cos (31/8) - cos (1/8)

w.. ()

T T
CcOosS— + CcOs— 0+
2 4

0 1 —x _1
R E 2

. 2| tan”! l;x = tan 'x
1+1-x

-2 [tan 1 — tan~1x] = tan"lx

2 I tan 'x | = tan'x
4




6
I _ 3.tan lx
2
. I_ tan 'x
6
X = tanE = L
. 6 1/5 .. (¢)

3. yYneN, n?+n is an even number
but n? — n is not an even number
sopis Tand q is F
pAq=TAF=F
pvgq=TvF=T
p—>q=T—>F=F w(a)
4. --fis Tin (0,1] and ¥ in [1,5)
. fisboth T and T at x=1
~ f(I)=constant .. f'(1)=0

@) =x3-3@-2)x*+3ax+7
() =3x2-6(a-2)x+3a

L (1)=3-6(@-2)+3a=15-3a=0
La=>5

S f)=x3 -+ 15x+7

L f) =14 =x3—0x2 + 15x -7

=(x—-7) (x—1)? ... factorising
S(x) - 14
e Tx1E0 nx=T ()
5. a=i-k=(,0 -1
b=xi+j+(1-x0k=(x11-5x

yf+x}+(l+x—y)l€z(y,x,l+x—y)
0 -1

1 —x

x 1+x-y

,_,
Q
S
)
=
Il

=oR o=
—_

1 0 0
=|x 1 1
y x 1+x

= 1[(1) (1 +x)— () ()]
=l+x—x

=1

= contains neither x nor y .. (b)

by Cp + G

L A+B

T
6. --cot(A+B)=0 5

n
. sin (4 +2B) =sin {A + 2(3 - Aﬂ

=sin (4 + - 24)
=sin (1t — 4)
= sin 4 «.(a)

7.

8.

10.

11.
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Joint equation of a pair of lines, through the origin, making
an equilateral triangle with the line y =25, is

B2 -2 =0 .. (b)

I :J-—Ntanxdx

sin x - COS x

_ J‘ Jtan x
(sinx] 5
-COS™ X

COoS x

_IW 1

dx

dx

2

tan x cos“x

1
- J' -sec2x dx
tan x

1
:J- f de, ... t=tanx

=24t +C
= 2-ytanx + C -« (a)
dy 3x+y
a— X -y Soput y=wvx
dv 3+ dv 3+v
V+x-— = L X— = -
dx 1 —v dx 1—-v
ﬂ_3+v—v+v2 xﬂ_3+v2
dx 1 —-v dx 1 —v
1 - 1
I 2d = | —dv
3+v X
1 1 2y
dv - dv = logx
2
Iﬁ +v2 2‘.‘3+vz
. Ltan_ll _l 2
ﬁ ‘/g 2-log(3+v):10gx+C
1/2
2 2
1y y° + 3x
—tan | —=| — log| ———
NE) [x 3J [ X2 ]
=logx+C «. (€)
-1
Note : [a b} _ 1 [d —b}
d ad — bc|—¢ a
y _[1 2 1}? ; _[5 9}
31 3 1 2 10 17

- |AB|=85-90=-5

) a1 17 =-9| _|-17/5 9/5
S (4AB) = _5[_10 5} = [ b _J . (b)
L : x -1 _ y =2 _ z-3
2 -2 1
L = x -0 _ y—0 _ z—-0
2 -2 1
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.. their vector equations are
r = a1 + mb and r = a» + nb, where

a1 =(1,2,3), a2 =(0,0,0),b= (2 -2,1)

R A
(e —a)xb=|-1 -2 =3| = (8, -5,6)
2 =2 1

© (a2 — a1) x b| = 64 + 25 + 36 = 545

b =J4+4+1=3
. (a2 — a1) x b 5v5
Sod(ly, L) = 5 =5 w (©)
12. Z=5x+2y .. (1)

2x—-y22, x+2y<8, x,y20
Ly:2x-y=2, Ly:x+2y=8
- A4(1,0), B(0,-2) lieon L,

C(8,0), D(0,4) licon L,

12 14
LlﬂLZE 5 5 =F

12 14
.. Critical points are 4 (1, 0), C(8,0), E= [?, ?]

L Zy=5(1)+2(0)=5
Zp=5(8)+2(0)=40

12 14
zp = 5| 2]+ o[22 B g6
5 5 5

Z_ =40 o (2)

max

13. If x=0.8, then

sin (2 sinlx) = 2x - ] _ 42
=2(0.8)4/1 — (0.8)

=(1.6)y1 — 0.64
=(1.6) (0.6)
=0.96 . (a)
14. -- cos?o + cosZa + cos?0 = 1
. 1 = cos?0 =2 cos?a
. sin%0 = 2 cos?a.
2

. 2 sin%0, = 2 cosZa. ... (Given)

Stana=1

7
) T
Y w (3)
15, ~[pvig—>~7)]
=(p)A~(g—>~71)
=pAlgA=~7)
=~p (g Ar) w. (b)
. 12
- log (1 + smx]
18. 7 1 — sinx
1 . .
Ly= 7 [log (1 + sin x) — log (1 —sin x)]
1 1
E 1 ——(cosx) — ————(—cosx)
dx 2|1+ sinx 1 — sinx
1 1
= —(cosx) - + -
2 1 + sinx 1 —sinx
_ cosx
h 2
cos”x
1
cos x
1 1
o 1,
Gleons cosZ 1 )
3 2
. _ fl
20. V= Sln{Z-tan L s x}
) 1 -x
Putting x = cos 20,
L+x = .. = cotO = tan E—e
1 —x 2

- |
“snfo5 )

= sin (1t — 20)
=sin 20

=41 - cos20

=4Vl -x

-.d_y:;Xi(l_xz)
dx dx

291 — x

— x (-2x)

J—

291 — x
—x

m ... (a)

2
1
2



8
DE : ¥ -y ydy dx
26 ...a— . 2:
Y h_y

. Sq.: 1=y =x2-2cex+c2

42 2 2 1) =
Soxf+yr=2ex+(cc—1)=0

5 2g=-2¢,2(=0,k=c2—1

~ CE(_ga_f)E(Ca O):

=,/g2+f2—k= A+ —(r-1n=1
- r=1, fixed; C=(c, 0), moves on X-axisas ¢ changes.

. ()

~

= [sinflx + 91— X2 ]%)

=(sin”'14+0) - (sin"'0 + 1)

== -1 e (b)

32. Atthepoint P(3,4), x=3
.. slope of normal to the curve y=f(x) at P is
-1 3n T
= —— =tan— = —-cot— = -1
4
N
A E)
~f3)=1 . (d)
33, P(AuB)=0.7, P(ANnB)=0.2
+ P(AUB)=P(A)+P(B)-P(ANB)
. P(A)+P(B)=P(AUB)+P(ANB)
=0.7+0.2
=0.9

. P(AY+P(B) =[1-P(4)]+[1-P(B)]
=2-[P()+P(B)]
=2-0.9
=1.1 . (2)

Marvel Mathematics MHT-CET

34. - the given limit exists as x — 1
.. numerator has a factor (x — 1)
coitsvalueat x=1 is 0
Latx=1, x2— ax+b=0
()2 -a(l)+b=0
l-a+b=0 @)
lim x* —ax + b
x—>1 x_-1
.. Using L' Hopital's Rule on L.H.S.,

Iim 2x-—a

=5

x > 1 1 =3
2()—a=5
s a=-3
sofrom(1),1-(3)+b=0 b=-4
Latbh=-3-4=-17 ... (b)
35. -+ y=cos (sin x%) ..

at x = JE,
2
. T

y =cos s1n5 =cos 1

d
1= ay =2x - cosx? - [~ sin (sin xz)]

=_2x - cos x2

- sin (sin x%)

frt T . . T
= =2 —ocos—osm(sm—j
x=v1/2 2 2 2
T
= —2-—-(0)-sinl
‘/2 0)

=0 - (2)
37. Cartesian = (—2J§, 2) =(r-cos 0, r-sin0)

r=xl eyt =21 4 =4
0 = tanl[lj = tan' —L = tanl[—tanﬁj
X NEY 6
-1 T
tan |tan|w — —
ol )
_1( 51'5]
tan tan —
6

. B
" dx

_ 5
6
Sn
. Polar = | 4, —
( p j w.. ()
40, - ylmylUm=ny xz1 .. (1)
. Squaring both sides,

.. adding (—4) to both sides
y2/m +y72/m _2= 4x2 _4
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. (yl/m 7y—1/m)2 =4 (x2 _ 1)

yl/m _y—l/m -2 ’x2 -1

T QR) M= +24x% — 1
yim oy \/xz——l
R

logy = m-log(x + Vx> — 1)

.. Differentiating b.s. w.r.t. x,

1 dy 1 _ 1

o my «
dx X + x2—1 x2—1
2 dy
x*=-1— =m
ar y

2
. Squaring b.s. 1 (x2—1) - (d_y] = m?2y?
dx
42. (3,2),45, L;:1x-2y-3=0
m; =—1)/(2)=1/2
Required lines L: y—2=m (x—3)
womZ(L, L)) =45°

m — my
oo tan 45° = I+ mmy =
1
m— —
2
1 L 2m—-1|=|m+2|
1+ m-—
2
. squaring : 4m? —4m+1=m?+ 4m + 4
3m>—8m—-3=0
(m-3)CBm+1)=0
L1
m=3, -3

.. from (1), the required lines are

1
y—2=3(x-3) and y—-2= 3 x-3)

Sy—2=3x-9 and 3y-6=—x+3

S 3x—-y—-7=0and x+3y-9=0
44. Required line L - P (1,2, 3)

L|E :1x=1y+2z=5

L|E,:3x+1y+1z=6

n o=, -1,2, n,=0G11

(2

(1)

v (b)

45.

47.

48.

49.

J
-1
1

=(-3,-5,4)
- d.R.s.ofline L are (-3,-5,4) and it passes through
(1,2,3)
... its cartesian equations are

y—-2 z-3

3 = s = ) v (d)

Solving 3x—4y=7 and 2x—3y =35,

centre = (1, -1)

careamw?=491 . r=7

@G-+ +1)2=72
x2+)2-2x+2y—-47=0 .. (a)

(%),
arch

X
Putting 3" 0,

Lo X ony = = —3i - 5]+ 4k

L) — ey
— N X

x —1

Le., dx=2d6

_J‘ s1n59

sm9

7.‘- sin0-(2cos20 + 2cos40 + 1)
sin 6

:2-j(1+2cos29+200s46)d9

- 2[9 + 2(5"1229) + 2(““449” e x =20

=20+2sin20+sin40 + ¢

=x+2sinx+sin2x+c

-2d0

... (Ans.)
Note : None of the given option matches the answer.
Points (2,3, 1) and (4, -5, 3) both satisfy only option
(d).

... correct option is (d).

I:J-ex2~x3dx
:%fxz-exz-(zx)dx

t=x2

!
sl

L [t () - f(ef) (1) df]

SN ]

t-1)-é
1 2 x2
= —=(x"=-1)-e
2( )

=% () -] .. (Given)
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- L2

S fx)= 2(x -D+ec

-~ f(H=0 .. % 0)+c=0 .. ¢c=0
1

AC @?-1)+0

. N RN |
SS@ =S = 2

50. p:Payment is made,
q : Work is finished in time

Lo P=@r~9Vv(=prqg) - (d)

. (¢)




