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MATHEMATICS

1. ~pAqQ
2. p is false and q is true
3. A=
LAZAT= AT
A=At

X
4. [1+0+0 3+5x+3 2+x+2] [1}:0

X
[15x+6 x+4][ 1]=0

-2
SX+5X+6-2x-8=0
S 4x-2=0
LX=2/4 =%

5. We have sin 2A =sin 2B + sin 2C

] . | 2B+2C 2B-2C
", ZsmAcosA:ZSm[ : ]cos[ > ]

2sin(B+C)cos(B-C)

2sin (180 - A) cos (B - C)
2 sinA cosA =2 sinA cos (B - C)

cosA =cos (B-C)
A=B-C

180-(B+C)=B-C
cos[180 - (B+ C)] =cos (B-C)
-cos(B+C)-cos(B-C)=0
cos(B+C)+cos(B-C)=0

B+C+B—C B+C—B+C
2 CoS — cos — =0

2 cosB cosC =0

cosB cosC =0
cosB=0 ORcosC=0
~.B=90° OR C=90°
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PHCET / Free Mock CET - 2018 / Mathematics / Solutions

6.  7c0s’0+3sin”0=4
7 cos?0 +3(1-cos’0) =4
7c05°0 +3 - 3cos? 0 =4
4c0s°0+3=4
4cos’0+3=1+3
4c0s°0 =1
cos’0 =V
cosO =+
cosO = or cosO =-%

T 2T

cosO =cos — Cos0O =cos —
3 3

2T

0 =2nmtx— 9=2n1'[i?

7. Wehave (2cosx-1)(3+2cosx)=0
2c0sx-1=0or 3+2cosx=0
COS X =Y or cos X =-3/2
cos x = -3/2 which is not possible (*."-1 <cos x < 1)

m 5m
SXEo,—
3’3
8. 3
9. 1/5
10.  parallel

11.  Slope of perpendicular from AB = T

1
.. slope of AB:E
: 2 1
Eq" of AB is ol 0(0,0)
x—=1 2
SLX-1=2y+4
L X-2y=5 N2 7
12. 1

Power of point (1, 2) w.r.t. circle xX* + y* —=5=0s 1 + 4 - 5 which is 0. So, (1, 2) lies on the
circle. Hence only one tangent can be drawn.
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13. Centre of intersection of 2x + 3y + 4 =0 and 3x -y -5=0whichis (1, -2).
Area is 154 sq. units.
S.sor=7.
Eq" (x-1)*+(y+2)* =49
X2-2x+1+y +4y+4=49
X2+y?-2x+4y-44=0

14, Let P (X, y) be a point on parabola, then
(x-3)%+(y+4)° = —(X+y2_2)2
2(X%-6X+9+Yy?+8y+16) = X*+Vy* +4 +2xy - 4x - 4y
L2 -12x+ 18+ 2yP + 16y + 32 = X2+ Y+ 4+ 2xy - 4x - by

LXP Y- 2xy - 8x + 20y +46 =0

15, —=b S.2b=a

b? 1
Y A A
a 4

16. a+b=4i+j-k a-b=-21+3j-5k
(a+b)(a-b)=@)(-2)+@)3)+ (-1)(-5
=-8+3+5 =0
. (a+b)L(a-b) .'.Angleisg

Sl w
|

17.  Let given points be A, B, C, D & they are coplanar

. AB AC AD are coplanar

- AB (ACxAD)=0
(b-3)[(c-3a)x(d-3)]=0
(b-a)[cxd-ctxa-axd+axa]l=0
(b-a)[cxd-cxa-axd+0]=0
b(txd)-b( b d
[bcd]-
[bcd]-
[bcd

ol
— —
Al o T
o O ol al
X
<5}
N—r
1
o
—~
<5}
X
Q.
N—r
1
s8]
ol /S

ol ol
Q.
-
—+
—
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18. The actual d.c.’s of the lines are

23 6) 43 4 s
77" 7 an V50 ' V50 ' V50

If 0 is the angle between them, then

QBB+ (=6)(5) ., 6—12-30
cosf= + 750 = + — 70

19.  The distance between the parallel planes 7.(21i-j+3k)=4 and
~. —13
f.(2i-j+3k):Tls

—13 25
4—[7] _ 3 _ 25

J(@2)2+(-1)2+(3)2 14 3V14
20.  Since ~-L-3
-2 -4 -6

i.e. drs of the lines are proportional
= lines are parallel.

21. drs of the line joining (5, 2, 4) & (6, -1, 2) are -1, 3, 2
drs of the line joining (6, -1, 2) & (8, -7, k) are -2, 6, 2 - k

: : : : : . -1 3
both lines will be collinear if their drs are proportional [_—2 ==

|
[\
|
i
-/

. 2 =2 S 2-K=4 - K=2-4 =2
2-k 2

22. The equation of the plane containing (1, 1, 0) is

ax-1)+b(y-1)+c(z-0)=0 It also contains (-1, 3, 4)
a(-1-1)+b(3-1)+c(4-0)=0

So-2a+2b+4c=0

So-atb+2c=0

Also the plane is perpendiculartox +y-2z+3=0
.. By condition of perpendicularity,a+b-2c=0

LA _b_ ¢ Ca=2b=0 c=
Rt sa=2,b=0,c=1
" Required equation of plane 2(x - 1) +0(y - 1) + 1(z-0) =0
2X—-2+0+z=0 So2X+z2=2
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23.  The equation of the plane passing through A(a) and parallel to B(b) and C(c) is
(T-a)(b-a)(c-a)=0
Nowb-a=-2] and c-a=-21-4j-6k
x—1 y—1 z—-1
0 -2 0
-2 —4 —6
w(x-1)(12-0)-(y-1)(0-0)+(z-1)(0-4)=0
w12x-12-0-4z+4=0
12x-4z-8=0
" 3X-2-2=0

(t-a)(b-a)(c-a)s=

24. The minimum value of zat 0 is O.

25.  OABC is the feasible region
Z(0) =15(0) +10(0) =0
Z(A) = 15(0) + 10(5) = 50
Z(B) = 15(6/5) + 10(21/5) = 18 + 42 = 60
Z(C) = 15(4) + 10(0) = 60

.. Maximum value of Z is 60.

26. u:tan‘l( al 2} v:sin‘1(3x—4x3)

1-x

x=sind, x=sinf

u=tan™"' ( sin 6 j, v=sin"' (sin30)

cos @
u=0=sin""x v=30=3sin"'x
d_u_ 1 ﬂ_ 3
dx \/l—xz, dx 1-x°
. du _duldx 1
Cdv dvldx 3
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27. As required circle touches y-axis at the origin.
". Let Centre of the circle is d (a, 0) and radius is a
Equation of circle will be,
(x—a)*+(y-0)* =a’
= X -2ax+a’+y’=a’
= xX+y*-2ax=0 (i)

By differentiating above equation w.r.t. x, we get

2x+2yﬂ—2a:0
dx
dy

2a=2x+2y—
dx

From (i) and (ii),

x2+y2—(2x+2yd—ny:O
dx
2 2 2 dy
= X“+y -2x"-2xy—=0
dx
= x2—y2+2xyﬂ:0
dx

28. Given, f(x)=¢e"(sin x—cos X)
f'(x) =e*[cos x+sin x]+[sin x—cos x]e*
f'(x)=2e" sin x

To verify Rolle’s Theorem.

f'(c)=0
2e sinc=0
= sinc=0 S C=1x

29, Let |ZJL
\8+2x — x?
dx
>l=|—
J‘9+2x—x2—1
dx
S'ZJﬁ
3F—(x-1)

Sl =sin™ (X—_l}rc
3
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30. As given,

f(x)=
0, otherwise

1
Now, probability of waiting time not more than 4 is = 4 x g =0.8

xsin1 for x=0
X

31. f(x)=
k for x=0
s lim x sinlzk
x—0 X
=0=k
log(1+ 2x)sin x for ¥ =0
32. As given, f(X)= X2
k for x=0

Is continuous at x =0

m log(1+ 2):)'sm X° _

x—0 X

k

. T

Sln(Xxj
Iim2'|0g(l+2X)~lim 180 N
=0 2x X—0 (Xx ﬂj 180

180
= Tk
180
- 2k
90
33. By using anti differentiation method,

We will get to know that, Option (C) is correct.

x+tan_1x

i.e. a—+c

loga
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34. Degree = 3 Order = 2

2
35 A=[(2x—x")dx
0

= A=ﬂ sg units.
3

36. Given J.L_X)dx: log [log sin x]+C
log (sin x)

By using anti differentiation method,we will get

d .
—(log [l
dX( og [log sin x]+c)

= 1_ -———-C0S X
log (sinx) sin x

__cotx f (x) =cot x
log (sin x)

7l2 n
37 Let VSec X ax )

1= |
5 {/sec X +{/cosec x
_Xj
dx

" nsec(

0 T T
nlsec| ~ —x +n/cosec ~—x
\/ (2 j (2 j

= | = J.
i 1/cosec x i (i

! 1/cosec X +4/sec x

Ny

= |I=

Adding equation (i) and (ii)
72

21 = [ dx
0

=21 =[x :>I=%
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38. y(d+log x)%—x log x=0
y

(1+Iog X]dx:ﬂ
x log x

Integrating on both side
J‘[1+Iog dex:jﬂ
x log x y

log(x log x) =logy +logC

= log (x log x) =log (y-c)
xlog x=y-c (i)
As x=e, y=¢

e=e’.c S C=

@ |-

1
Putting C=— ineq (i) we get
€

Y

x log x= = y=exlog x
e

39. Given. I.Fof g—iJr py =Q is sinX

Ide .
e =SIn X
= IP dx = In(sin x)
By anti-differentiation method, we will get

d ) 1
- =——.C0S X
P o [In(sin x)] Sin x

. P=cot x

40. Given n=35, p=1
3
ng
p(2<x<4)=p(x=3)

(3]

5x4 1 4 40
X—X— = —
2 27 9 243
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41. IP(x) =1
P()+P(2)+PQ3)+P4)=1
30k=1

1

LK==
30

1 1 1/3
42. P[—<x<—] :If(x)dx
4 3
1/4
1/3
= [3(1- 2 dx

1/4
1/3

- [3_2)(3]1/4

179

= = 0.2071
864

43. P (more heads than tails)
=P(x=5o0r6o0r7or8)
=P (x=5) +P(6) + P(7) + P(8)

1

_9
256
dy .
44, ol log (x + 3) i.e. dy =log (x + 3) dx
Integrating

y:xlog(x+3)-.fXX?dx+C

y=(xx+3)log(x+3)-x+C
solutionisy=(x+3)log(x+3)-x+1

45, V13 w/1+y =a(x-y)
Diff w.r.t ‘x’

dy /1+y2 ) a\/1+x2—x

1+x? a\/1+y2+y

dx \
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But from the given relation
[J1+x2 +J1+y2] = [J1+x2 -J1+y2]
:a(x-y)[J1+x2 -\/1+y2]
= 1+x°-1-y*=a(x-y) [J1+x2 -\/1+y2]
=x+y:a[J1+x2 -J1+y2]
=y+a/1+y =a/1+xX -x

a\/1+x2—x -1
a:;1+y2+y a

Cdy _ [1+y?
”dx_ 1 + x?

Clearly it is a differential equation of first order and first degree.

46.  The area bounded by the circle x* + y* = a and the line x + y = a is given by

2
s (m - 2) sq. units

36 .
s (m - 2) 5. units

9(m - 2) sg. units

16 ab

47. By area of the region rounded by y? = 4ax and x* = 4by is

T
_ 2 1 3cos 6 dO

l-j . .
0 3sin 8 k /g —gsinZ0

cos O sin 6
j — | de
0 sin O +cos 9 cos O +sin 0

T[

48.

2

2|:jde o=
0

1A
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J‘ (x2-1) dx
2 1
(x +2X+1)X\/X+ X+1

49. is equal to

1
[1— E +2}\/x+ Z+1
X X
2z dz
(z24+1) z

Putting x + 1/x + 1 = Z°

=[1—12]dx = 2zdz

X

dz
= 2-[
1422

= 2tantz+C

2
~ 9 tan'l E /x +X+1] +C
X

50. X?+y’=g

Y
2X + 2y ol 0
dy _ —_2
x - Vs e P(2, V5)
The equation of tangent is < X

(y-V5) = Z(x-2)

The equation of normal is
V5
(y-5)= < (x-2)

A

y

The tangent and normal intersect at x-axis at the points A(9/2, 0) and 0(0, 0) respectively.

~A(AOAP) = % X % x V5
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