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MATHEMATICS

ANSWER KEY AND EXPLANATIONS

Q1. Sol. (A)

_ 2+3ising
2-2ising

_(2+3ising)(1+2ising)

- 1+4sin?6
(2-6sin”0)+7isin o

- 1+4sin* 6

for purelyimaginary Z,Re(Z) =0

=7

=2-6sin0=0=sinf= +—

Ne
= 0= isin‘{%}

Q2. Sol. (A)
1 4 -1

A -1 -1|1=0=41=0,1-1
1 1 -4

Q3. Sol. (D)

al

Square [x

given that 4X+2zr =2
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ie 2x+xr=1
1-2x .
Sr= (i
=)

Area A= x>+ rr?
1 2
=x+=(2x-1
Lfox-)

for min value of are A

dA . 2 ..
— =0 gives x=—— ...(ii
=09 7 (i)

T+
from (i) &(ii)
1
r=—— ...(iii
T+4 (il
SoX=2r
Q4. Sol. (A)
Q
B pillar
30° 60°

AQPA: ' —tan30°= \Bh=x+y...(i)
X+y

AQPB:%:tan60°:>h=\/§y...(ii)

By (i) and (ii):3y=x+y:>y=§

-+ speed is uniform

Distance x in 10mins

= Distance g in 5mins
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Q5. Sol. (A)

E1— A showsup 4

E2— B shows up 2

E3—>Sumis odd (i.e. even + odd or odd + even)

6 1
P(E)=—==
(&) 66 6
6 1
P(E,))=—==
(&) 66 6
3x3x2 1
P(E;)= ==
(%) 66 2
1
P(E,NE,) :%:P(El).P(EZ)
= E, & E, areindependent
1.3
P(E,NE;) =%:P(El).P(E3)
= E, & E; areindependent
13 1
P(Esz3) :%:E:P(EZ)P(ES)

= E, & E; areindependent
P(E,nE,NE,) =0ieimposibleevent.

Q6. Sol. (C)

S

49 4+9+a2+121_(16+aj2

"4 4 4
—3a’°-32a+84=0
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Q7. Sol. (C)

In the neighbourhood of x=0, f(x)=1log2-sinx
. g(x)=f(f(x))=log2-sin(f(x))
=log 2—sin(log2—sinx)
It is differentiable at x=0, So
="' (x)=—cos(log2—sin x)(—cos x)
. 9°(0) =cos(log2)
Q8. Sol. (C)

x-1 y+5 7-9
1 1 1

Equation of the line parallel to x=y =z through (1,-5,9) is A

If P(21+14—-5,12+9) be point of intersection of line and plane.

/ (1,-5,9

v

=>A+1-A+5+4+9=5
=A1=-10

= Coordinates point are (—9,—15,—-1)

= Requireddistance= 104/3
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Q9. Sol. (D)

Given

2 _

8 (1)
2b=ae ...(2)
We know

b*=a’(e’-1) ...(3)

substitute g:% from (2) in(3)

Q10. Sol. (B)

Circle and parabola are as shown:

Minimum distance occurs along common normal.
Let normal to parabola be y+tx=2.2t+2t> pass through (0,—6) :

6=4t+2 =>t*+2t+3=0

=t =-1 (only real value)
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- P(2,-4)

SCP=\4+4=22

.. equitation of circle
(x-2) +(y+4) =(2v2)

= X" +y*—4x+8y+12=0

Q11. Sol. (C)

5a -b ; |5 3
A= and A" =
3 2 -b 2

AT = 25a%* +b*> 15a-2b
15a-2Db 13

. 10a+3b 0
Now, AadjA=|All, =

0 10a+3b
Given AA" = AadjA
15a—-20=0 ...(1)
10a+30=13 ...(2)

Solving we get
5a=2 and b=3

s.ha+b=5
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Q12. Sol. (C)

f(x) =tan™

=tan™

=tan™

=tan™

=tan™

=tan

f(x) :%+—

Tasxe 0,£ S :i
2 2 6) 2

1+s!n X wherex e (O,EJ
1-sinx 2

(1+sin x)2 ]

1-sin®x

1+sinx
|cos x|

1+sinx)( ( JrD
asxe|0,—
COS X 2
2
X . X
CcoS—+Ssin—
( 2 2)

X . ,X
cos? = —sin® =
2

2
T X
tan| —+—
53

.. Equitation of normal

o5)2d)

which passes through (0, 2?”)

Q13. Sol. (D)

Equation of angle bisector of the lines x—y+1=0 and 7x—y—-5=0 is given by

X—y+1_ 7x-y-5

J2 T 52
=5(x-y+1)=7x-y-5
and
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5(x—y+1)=—7x+y+5
S 2X+4y-10=0=x+2y-5=0

and

12x-6y=0=2x-y=0

Now equation of diagonal are
(x+1)+2(y+2)=0=>x+2y+5=0 ...(1)
and

2(x+1)—(y+2)=0=2x-y=0 ...(2)

1 8),.
Clearly | =,—= | lieson (1
v(5-3] tieson

Q14. Sol. (A)

Given differential equitation

ydx + xy2dx = xdy
xdy — ydx
—F _

- Al

Integrating we get

xdx

2
_EZX__FC
2

.+ It passes through (1,-1)

.'.1=£+C:>C=l
2 2

R L S, SN y= —2X
2
y X“+1

f[_ijzﬂ
2) 5
8




I/// TOMORROW'S GENIUS

@ —— — EMPOWER YOUR LEARNING ——

' CAMPUS

Q15. Sol. (A)

Total number of words which can be formed using all the letters of the word 'SMALL'

I
=i=60
2!

Now, 60" word is — SMLLA
59" word is — SMLAL
58" word is — SMALL

Q16. Sol. (C)

Let 'a’' be the first term and d be the common difference 2™term=a+d,
5"term=a+4d, 9"term=4+8d

. a+4d a+8d 4d 4
... common ratio = = - .

a+d a+4d _5—3

Q.17 Sol. (A)

Number of terms in the expansion of

(1—z+i2jn is "*C, (considering 1 and iz Distinct).
X X X X

. ™C,=28=>n=6

. Sum of coefficents = (1-2+ 4)6 =729

But number of dissimilar terms actually will be 2n+1 (as1/x and 1/x* are functions as
same variable)

Hence it contains error, so a bonus can be expected.
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Q18. Sol. (C)

Given series is

2 2 2
S :§_2+1512+1512+...10terms
42
— —2(22 +32 4+ 42 +...10terms)
5
_ E(11.12.23 _1j _ EXSOS
25 6 25
m =101
Q19. Sol. (A)
Given line

X-3 y+2 z+4
2 -1 3

and Given plane is (x+my—-z=9
Now, it is given that line on plane
520-m-3=0=2(-m=3 ..(1)
Also, (3,—2,—4) lies on plane
3(-2m=5 ...(2)
Solving (1) and (2), we get

(=1m=-1
2+m?=2

10

www.tgcampus.com




|/// TOMORROW'S GENIUS

@ —8— — EMPOWER YOUR LEARNING ——

' CAMPUS

Q20. Sol. (D)

Given Boolean expression is

(pPA~Qq)vav(~pnrQq)
(pA~a)va=(pva)a(~aqvag)=(pva)at=(pvaq)

Now,
(pva)v(~parg)=pvq
Q21. Sol. (C)

= by x®in N" & D'

X X
1
2 2t?
Q22. Sol. (C)
Pl
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Q23. Sol. (C)

JmnzCn( j ‘!Z;In(l+x)dx

e( X+1 én(x+1 ) 3€n3_2 _ E

o2
Q24. Sol. (A)
Consider line L atadist. Of 6 unit below x axis
=PC=PQ
=P lies on a parabola
for which C is focus

and L directrix

Q25. Sol. (A)

(a.a%s_(a.m%a:o

—ab=cosd=—+3/2=0=57/6
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Q26. Sol. (D)

Q27. Sol. (D)

2C0S2XCcoS X+ 2cos3xcosx =0
= 2¢0s X(c0s 2x +c0s3x) =0

2cosx2cos5x/2cos x/2 =0

7 3 7 37 In 97
X=_;_lﬂ.l_1_1_!_
2 2 5 5 5 5§
7 Solutions
Q28. Sol. (B)

X’ —5x+5=1=x=14

x> —5x+5=-1=x=2,3
but 3 is rejected

X’ +4x—-60=0=x=-10,6

Sum=3
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Q29. Sol. (C)

(0.0

Lyﬁﬁ
N

—%Z)Z—x/ijx/;dx
_ 2.%2\/5

=7-8/3

Q30. Sol. (D)

f(x)+2f(Yx)=3x ...(2)
X—)%: £(1/x)+2f (x) =3/x

f(x)+2(§—2f(x)j=3x

X
6

= 3f(x)=;—3x

= f(x):é—x

2
Fors f(x)= f(—x):;—x=0
= x=12
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