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CDS I 2020 Mathematics Solution

1. Ans. D.

Let a circle of radius R = 8 cm and centre O toches the axis and a small
circle of radius r and centre at P are in the gap.

Let the distance between the small circle and the origin is x.
Then in small circle

Frari=(r+x)?

=2 =1)r
And in big circle

R+R =(R+2r+x)

NIR=R+2r+x

(V2 -1)8=2r+(+2-1)r

(V2-1)8=(1+42)r
8(~2-1)(2-1)

=) (V)
8(2+1-242]

2-1

r=8(3-242|em

¥

¥

2. Ans. C.
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Let the side of the square is a, then one side of the rectangle is ﬁf, and
another side is b.

According to the question, area of square = area of the rectangle

a‘ =a* xb

b=1
Another side of the rectangle is of unit length.

3. Ans. D.

3x

4x

If the length and breadth of a rectangle are in the ratio 4: 3.

Let the sides of the rectangle are 4x and 3x.

= A ! - 1 — 54
Now the diagonal of the rectangle (4x)" +(3x)" =5x

The sides of the big triangle are 2.5x,2.5x and 4x

%x].irx4x=3x:
And area = -

The sides of the small triangle are 2.5x,2.5x and 3x

=%>< 2 3 =3
And area =

So the required ratio is 1:1

4. Ans. B.
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In the right-angled triangle ABD

sin 607 = BD

W3 _BD
2 AB

3

BD=—AB

| B

BD*=_ 4B*

e | e

5. Ans. A.

&

gradeup

Let a parallelogram ABCD where line AQ meets at the middle point of CD

at P.

i. Since BC and AD s Parallel then <F4D=<C0F

And CP = PD, both the triangle APD and CPQ are congruent. So their

areas are equal.

ii. In the triangle AQB and CPQ

Angle BQA = Angle CQP = same angle

Since the triangle PCQ is a part of the triangle BQA. So their areas can’t

equal.
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6. Ans. C.

a7 [ v
The lengths of sides of a triangle are 3x, 4*~’y, 5 3‘*2, where 3x<4*~“:";r

o
<5 3‘*3. Since it makes a right-angle triangle. Then,

(=] =03 + (4o |

If the value of x,y and z are 1 then it satisfies the condition of the right-
angle triangle.

7. Ans. A.

A triangle has a maximum of 1 circum-circle that touches all the vertex of
the triangle.

8. Ans. A.

=8 = 6% (30° x
18

y=mcm

The length of the arc

9. Ans. C.
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4.8m

1.4m

As we can see in the above figure, the ladder makes a right-angle
triangle, and the sum of the base of the triangle is the breath of the
room.

x=AF 14 and  y=+f5 48

x=48 and v=14
So the breath of theroom=x+y =4.8+ 1.4 = 6.2m

10. Ans. D.

If a square of maximum area is cut from the circular disk, then the vertex
of the square touch the circle.

Let the side of the square is a, and the radius of circle is 1 unit, then

The diagonal of the square = diameter of the circle

£a=2><1
a=A2
=a =| 2'::2 5t
So the area of the largest square plate a = J_--l wt
11. Ans. A.
Let ABCD is a quadrilateral such that AD = DC = CA = 20 units, BC = 12
units and £4B8C = gge
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12

f
20

Since we can see tha triangle ABC are a triangle and ABC is a right angle
triangle. In right angle triangle ABC

AB*+BC? = AC?
AR +12° =207
AB =400 —144 = \J256 = 16units

Now the total area

=2 ABC+,ACD

B

:%><12><15+_><203

=96+173

= 269unit*
12. Ans. A.

The radius of the circle is 2 cm. when we join the centre of each circle it
makes equilateral triangle

The area of the circle which is inside the circle =  360°

The ares of the shaded region = area of triangle — area of the part of the
circle

=£—1:—333F{\:
4 3"
=—1J§—2,—T cor

13. Ans. B.
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The sides of the rectangle are 63 and 6 unit

=%(diagnﬂal of rectangle)= 1; ,,|||5~,E| + 6 :=I5m:-:'r

Radius of the circle -

P 3ro0t3 8

6root3

The angle at the centre by long arc

tmﬁzﬁzﬁ:\@:taﬂﬁﬂs
PO 3
g=60°

So LAOB=2x60° =120°
The shaded area = Area of part of circle OAB - Area of triangle AOB

120°

. .1
= | THA | —= =3 A3
360° | l 2 J_

=127-93

=3( 47313 |unit’

14. Ans. C.

F4

=6and;=5,theny=6xandz=5x,

==

if
As we can see that, x + y + z = 180°
or X + 6x + 5x =180°

or 12x = 180°
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or X = 15°
15. Ans. D.

In the trapezium AB = PQ = 4 cm

gradeup

Let AP=BQ=hand DP =x,thenQC=CD-DP-PQ=7-4-x=3-X

Since APD and BCQ is right angle triangle,so

=2 -x=3"-3-x7°
4—x" =9—(9—6x+x")

4y =f6x—
bx=4
2
oF x=—
5
hence, h=~l4—x = _1—i= i -
Y 9 Yo
A 4cm B
3cm
2cm
D P 7cm Q C

Now, the area of the trapezium

= —(mm of the parallel sides) height

__><(—1+ _N{_

22.42

= ~om”

3

16. Ans. B.

In each triangle, 34 angle = 180° - sum of other two angle

Since opposite angle are equal then,
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Sum of the angle of a quadrilateral = 360°

(180°-£1-£ 2+(180°-£3-£4) + (180° -£5-£6) + (1807 -£T-£8) = 360°
T2 —(L1+224 23+ 24+ L5+ 26+ 2T+ £8) =360°

LI+ L2+ 234+ 244 L5+ 26+ 2T+ £8=T20°-360° =360°

17. Ans. B.
Since PQ and RS are parallel then Angle AEF = Angle EGH =95~

180°- 95° = 85°

Angle BGH

Angle BHG = 180°- 110" = 70°

Now in triangle BGH, Angle BGH +Angle GHB + Angle GBH = 180°

85° +70° + x = 180°

X = 180°- 155°
X = 25°
18. Ans. D.

Given that AC = 25 units

Since F is the mid point of AC, so Af = FC = 12.5 units
Radius of semicircle ABC = 25/2 = 12.5 unit

Radius of semicircle AEF and CDF = 12.5/2 = 6.25 cm

Total area of the figure

1, xm ] el 2
:;l Tx(12.5) +m%(6.25) +7%(6.25) |
=lf['23—1_375']

2 . -
=368.15 unit’
19. Ans. D.

The sides of the rectangle are 8cm and 6cm, the the diagonal of the
rectangle
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=8 +6% =10

diagonal of therectangle = %(1 0y =3%em

b | =

And the radius of the circle =
Area of the shaded region = Area of the circle — Area of the rectangle
= 7x5 —8x6=3053em’

20. Ans. A.

We know that if we add one to the multiplication of prime numbers then
result obtained is also a prime number.

Consider 2x3x5x7x11+1

Note : 2,3,5,7 and 11 all are prime numbers and 1 is also added to their
product.

So, 2x3x5x7x11+1 is a prime number.
21. Ans. B.

Let x = (54)10

Taking logarithm both sides

log J::lug['_i—l_']lz

log x=10xlog(2x3’|
_, logx=10x{log2+3log 3}
_, log x=10x{0301+3(0477)}
_, logx=17.32

Since, the characteristic of log x is 17

So number of digits in (54)1° = 17 + 1 = 18
22. Ans. D.

Total students registered = 250 students

10
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Students registered for Maths = 75
Students registered for Physics = 50
Students registered for both subjects = 35

Venn Diagram:

Physics Mathematics

gradeup

Number of Students registered for at least one subject = 15+35 +40 =

90

Hence , Number of students who have registered neither for Physics nor

for Mathematics = 250-90 = 160
23. Ans. A.
Consider 22222, 22222, 22222 22222

Take logarithm
log(2222) log(222)7 log(22) log(2)7

2log(2222),2210g(222),22210g(22),222210g(2)

2(log 2x1111), 22 log(2111), 222 log(2x11), 222210g 2

N 2{log 2+ 101111} 22{log 2+1og 111}, 222{log 2+ log 11}, 2222 log 2

Now, log 2 = 0.301
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log (1111) = 3(approx)
log(111) = 2 (approx)

log(11) = 1 (approx)

If we put these values , we can clearly see that z
= 22222 jg |argest.

24. Ans. A.

Let unit digit of number =y

Ten’s digit of a number = x

Number = 10X + Yy............. (1)

If digits are interchanged then

unit digit of number = x

Ten’s digit of a number =y

Interchanged Number = 10y + x............. (2)
According to question

10x + y = 4(10y + x)+9

= 10x +y =40y + 4x +9

= 6x-39y = 9

=>xy =8

2221o

&

gradeup

L.
2= is largest.
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o 2x —3x-104=0

Solve quadratic equation usong quadratic formula

o —b+ b —dac

2a

—(3)% ,f[_—j‘]* —4(2x-104)

xX==

2x2

As x is a digit so only possible value of x = 8.
Put value of x in equation (4)

y=1

Required Number = 1718/ *1=%1

25. Ans. A.

Given a and B are the roots of the quadratic equation x2+kx-15=0

Sum of roots = _Ez_k
5a+B =K., (1)
£=15
Product of roots = @
= (a.B8) =-15................ (2)
Also , a-B=8 (Given)
We know that (= f) = (et f) ~4af

64 =k —4(-15)
= :

o kK =64-60=4
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o k=22
According to question , k =2

26. Ans. B.

If (x+k) is the HCF of x2+5x+6 and x2+8x+15 then

x = -k will satisfy both equations x2+5x+6 and x2+8x+15
Put x = -k in equation x2+5x+6

= Kk2-5K+6=0.............. (1)

Put x = -k in equation x2+8x+15

= k2-8k+15=0.......... (2)

Subtract (1) from (2)

=-3k+9 =0

27. Ans. A.
Consider x2+ 9y2=6xy

x40y —6ap =0

=

S (x=3)"=0

= =31
y_1

= x 3

Hence , y:x = 1:3
28. Ans. B.

1 1
Consider @ -1 a -1

&

gradeup
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a”:_a“’._ ."a*._a”:"_ 1
a"’._a”: L a"’._a”: _.:

= X y

29. Ans. B.

Consider x=‘ﬁ, y= B and z= 6

1 .

Now we will take LCM of 2,3,6

= LCM(2,3,6) = 6

X (27,05 =(3)F &2° = (6)F

x=(2).5°=(3)" &z°=(6)
¥ =81"=0&z"=6

Clearly, 2 <% =¥ . . (1)

Also x , y and z all are positive numbers.

So from equation (1) we can conclude thatz < x <y
30. Ans. C.

Given y=xl09x

-

log v=log|x"% | =log x.log x = (log x]

But log x=1.2500
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‘1 0% \ 2
Hence, log y= (1.2300)" _ 1.5625

31. Ans. C.

Area of a square = 2401x*+196x2+4 =
We know that , Area of square = (side)
['J::'a"e']: =(49x" + 2']:
= . _
(side) =(49x" +2|
= .
32. Ans. C.

Given, x varies as yz

z

y varies inversely as *

33. Ans. B.
5X+2Y=7XY .coveriinnen (1)
10X+3y=8XY...cccoovvrrernn. (2)

Multiply equation (1) by 2
10x+4y=14Xy ....cccc...... (3)

Subtract equation (3) from equation (2)
=> -y =-6Xy

>y = 6Xy

(49 +2)

&

gradeup
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34. Ans. D.

Let number of rows= x

Number of students in each row =y
Hence, Number of students = xy

If number of students is increased by 2 in each row, then the number of
rows decreases by 3

= (X-3)(y+2)=XY..uue..... (1)
o Y+IX-3y-6=xp
- 2x-3y-6=0 .. (2)

If number of students is increased by 4 in each row, then the number of
rows decreases by 5

= (x-5)(y+4)=xy

1 - MY — 1
o Y+ax=5y-20=x

Multiply equation (2) by 2 and then subtract from equation (3)

= y-8=0
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= y=8
Put the value of y in (2)
=X =15

. _ _ (15).(8)=120
Hence number of students in the class = xy = oA

35. Ans. A.

Consider 3, 5, 9, 4, 6, 11, 18
Arrange the data in ascending order
3,4,5,6,9,11,18

Here, Total number of observation (n) = 7

"fii+1“:m
I

As n is odd , median = -

fn+lY)
1) | 2 |

4th term is 6.

Hence, median will be 6.

36. Ans. B.

Ratio of the angles of the sectorsis1:2:3
Let angle of the first sector = x

Angle of the second sector = 2x

Angle of the third sector = 3x
We know that complete angle of a pi-diagram is 360

= X + 2x + 3x = 360

&

gradeup
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Angle of the largest sector = 3x = 3*60 = 180°
37. Ans. C.

Given the maximum marks in a Test are converted from 250 to 50 for the
purpose of an Internal Assessment.

Ln

[:I_
50

| o]
Ly | =

Ly | =

This means marks are reduced to
Assessment.

th for the purpose of an Internal

The highest marks scored were 170 and lowest marks were 70.
For internal assessment:

03
Equivalent of 170 = 3

=14

70

Equivalent of 70=
Required Difference = 34 - 14 = 20

38. Ans. B.

Total released convicts from Jail A = 86 + 45 +25 = 156

4—’5 100 = 28.84%

% of trained convicts of jail A = 13
Total released convicts from Jail B = 1305 + 903 +461 = 2669

003 %100 =33.83%
69

% of trained convicts of jail B = 26
Total released convicts from Jail C = 2019 +940+474=3433

220 10022738

% of trained convicts of jail C = 3433

Total released convicts from Jail D =1166 +869+416 =2451

19
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69
% of trained convicts of jail D = 2451

x100=3545%

Total released convicts from Jail E =954+544+254=1752

544
% of trained convicts of jail E = 1752

%100 =31.05%

Total released convicts from Jail F = 11984+465+174=1837

465
% of trained convicts of jail F = 1837

x100=2531%

Jails with highest and smallest percentage of trained convicts are
respectively are D and F.

39. Ans. D.
225100 =
Placement rate of trained convicts of Jail A= 43 55.55
a6,
Placement rate of trained convicts of Jail B= 903 =51.05
100
Placement rate of trained convicts of Jail C= 940 =50.43
ﬁxlﬁl[ﬁl
Placement rate of trained convicts of Jail D= %69 =47.87
o
:H =100
Placement rate of trained convicts of Jail E= 344 =46.69
173 100
Placement rate of trained convicts of Jail F= +63 =37.41

Clearly, Jail A have highest placement rate of trained convicts
40. Ans. A.

Trained convicts of Jail A = 45

Half of the trained convicts = 22.5

Convicts who got job from Jail A = 25
20
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Trained convicts of Jail B = 903

Half of the trained convicts = 451.5
Convicts who got job from Jail B = 461
Trained convicts of Jail C = 940

Half of the trained convicts = 470
Convicts who got job from Jail C = 474
Trained convicts of Jail D = 869

Half of the trained convicts = 434.5
Convicts who got job from Jail D = 416
Trained convicts of Jail E = 544

Half of the trained convicts = 272
Convicts who got job from Jail E = 254
Trained convicts of Jail E = 465

Half of the trained convicts = 232.5
Convicts who got job from Jail E = 174

Jails from which more than half of the trained convicts are offered jobs,
areA,B,C

41. Ans. D.
1st outlet :A & 2" outlet: B
A & B both opened together takes 20 min. to empty the tank

While when A opens, it takes 30 min. to empty the tank.

60 min
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B takes : 1 unit a60 min

Hence, option D is correct.

2"d method:

By using the formula

y is the time taken when both outlets are open
And x is the time taken by 1st outlet.

o 30%20_63

Then B takes = ¥~ ¥ 30-20 min.

42. Ans. C.
+2
Given: (x8 *°) =47
+2
(X8 ) +2=47 + 2
Make perfect square
-
Then (x* *%) =7
Again add 2 both side and try to make a perfect square

1
st _
(x )+2=7+2

1
+_
Then you will get, (x2 **) =3 =k

1
+_
Then you know that (x6 *%)3 = k3 - 3k = 33 - 3x3

=27-9=18
Hence, option C is correct.

43. Ans. A.

&
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D ' E
Al 40 feets

6 feets

H F
75 feets G 100 feets

Here, angle CBI = angle BAD

BD _CI
Then 4D BI  BD =40 -6 = 34 cm

4_CL
75 100

Cr= 1_9[] X

34

Cr =4II5J_33

Then, IF = 40 feets

Now, CF = IF + CI

CF = 40 + 45.33

CF = 85 feets (approximately)

Hence option A is correct.

44. Ans. D.

Given: sin26°+sin?12°+sin218°+....+sin?84°+sin290°
sin290° = 1,

Sin26°+sin212°+sin218°+....+sin?84°+1

obseve angles arein A.P : 6, 12, 18, 24, 30, 36, 42 .......... , 84

convert last half of sin term in to cos term, i.e,

23
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(sin’ 6% +cos’ 67) + (sin”12° +cos” 129+ ... +(sin® 42+ cos" 42) | 4

1+1+1....+1 =8
Hence option D is correct.

45. Ans. B.

We have AD = 12 cm, BD — AC (property)

Now just apply the Pythagoras theorem in triangles ABD and BDC to get
AD and DC respectively.

2

In triangle ADB: AD = V-B*—BD® =+16"-12" =1

10 «+f112 <11

Similarly, DC = 16 cm ( use Pythagoras in ADB)

AC (D) = AD + DC = V112 4 16 cm
26 cm < d < 27 cm

Hence, option B is correct.

46. Ans. A.

Length = 48 cm

And breadth = 14 cm. it is given that the diagonal makes an angle 0 with
the longer side

=22 1 _
Then, base 48 24
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Perpendicular = 14 cm, base = 48 cm then we can find hypotenuse by

Pythagoras theorem

Hypotenuse (H) = Jperp? +hase’

V147 + 187 =50

H =50 cm
1|I'perp.: +base’
seclf = & cosect =
Base perp.
ﬁecﬁzﬂ&cuﬁecﬁzj—ﬂ
sec & +cos Eﬁ§=j—0+}—0=ﬁ
48 14 158

So, option A is correct.

47. Ans. B.

Let a circle of radii R and a small circle of radii r toches internally.

Hence R= r+4 (i)

2
Acc. to question, sum of their areas is 136"
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TR*+mr? =136
Ri+p =136
Jrom egn (1)
(r+4)" +r' =136
P 4r—60=0
(r+10)(r—6)=0

(r-6)=0o0rr=6
Hence the radii of the small circle is 6 cm, and the big circle is 10 cm.
48. Ans. C.
Let the radius of the circle is r and the sides of the square is a.
Then according to the question

Area of circle = Area of the square

I
ix)

SV Y
I
H |-

I
1]
375

Hence the ratio of their perimeter is

23?_:{;-_:{ 1_~|",-T
4a 2a 24T 2

49. Ans. C.

If the thickness of cylinder is 1 foot and the inner radius of the cylinder is
rl1 = 3 feet, then the outer radius is r2 = 4 feet. And height is h = 7 feet.

The inner surface of the circle is
2mx3x T =427 feet’ =1 liter paint

= Zz?l.i'

2 1
1feet” = —— liter paint
42T

The otal surface of the cylinder is
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=innersurfacetouter surface+base surface+tupper surfce

2mrh+ 2wk 2 -1
2r(nh+ b+t —n)

TR T+4xT+4* =3
T 56h

1127 feet’

n
R

So total required point is

:112,-’.{><L:§ litre
427 3
50. Ans. D.

The radius of the circle is 30 feet.

Then the area of the circle =7(30)" =2007 feer’

If a sector of 20° is removed, then the only sector of 340° area remains.

If the area for the 3607 is 900nfeet”
900x

o

then the area for the sector of 340° = % 340%feet

=850 7feet’

51. Ans. D.
When we dug in such a way, then it makes a cylinder

The cubic metre volume of earth to be dig is
=mih=mx(14 :|: = 5 =308 cubic metre

52. Ans. A.

Let a rhombus which diagonals are x and y. Since the diagonal of
rhombus cut each other at right angle and at the midpoint. Then area of
the rhombus

= 4 Area of a part)

xy

Il x v
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53. Ans. A.

A"& 2r

2r

2r B 2r C

let A, B and C are 3 balls of radius r are placed in the plane, and 4t ball P
is placed on the top of them.

Let h is the distance of centre of ball P from the ground.

In the triangle ABC, let a point Q at the mid point of BC. Since triangle
ABC is a equilateral then

Angle ACB = 60° and £0CB = 30° sointhe =0CQ

. Co
cos30" =—=

co
B
2%

2
T=—

NS

Again in the triangle POC which also a right angle triangle
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OP* = CP* -0C*

R =(2r) -x

2
h=2r ]—
3

54. Ans. A.

Let h is the hight of the cylinder and r is the radius.

If a right circular cylinder just encloses a sphere. Then

height of cylinder = diameter of the sphere = diameter of the cylinder
h=2r

now,

p = the surface area of the sphere = 4

Vel — Yo (| = A e
g = the curved surface area of the cylinder = 2l =27r (2r)=4mr

here we can see tha, p = q

55. Ans. B.

The diameter PS is divided in three equal parts
PS = 2(9) = 18 cm

PQ = QR =RS =PS/3 =6 cm

The area of the shaded region
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= %(ﬂrﬁﬂ of bigcivcle —area of small circle)

=l(,-’.-_"><9: —Tx6%)
2
45

=—T
5

The area of the unshaded region

= %(cxreaofb:’g circle +areaaf small circle)

=%(,T><9:+,-T><6::]

117

So the required ratio

56. Ans. A.

Since ABCD is a rhombus, then
angle BAC = angle FDG = 55°

now, at point A

angle HAB + Angle BAC + angle CAE = 180°

X + 55"+ 40" = 180°

x = 180°- 95°
x = 85°
57. Ans. B.

&

gradeup

ABCD is a trapezoid where AD is parallel to BC and perpendicular to the

line CD. Hence “ADC and £BCD is right angle.
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II. At point O <A0OD and £B0C are opposisite angle.
Hence, <A0D = £B0OC
1. in 440€ Ap + DC > AC ...(J)

and 1n 2BPC Bc + cD > BD ...(ii)
By adding both equation

AD + DC + BC + CD > AC + BD
58. Ans. B.

Given that the product of the two numbers in each pair is 2160 and the
HCF of the two numbers in each pair is 12.

Let those numbers are ‘a’ and 'b’".
HCF(a,b) = 12

We can write, a = 12m and b = 12n where m and n are co-prime.
Also , ab = 2160

= (12m)(12n)=2160

= 144mn = 2160

- mn=13

Now there are two cases
Either m=5and n =3

Orm =15and n =1

So , Eithera =60 and b = 36
Ora=180andb =12

Hence possible pairs of unequal number satisfying both the conditions are
(60,36) and (180,12)

Now, mean of 60 and 36 (x)= -
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180+12 192 _96
Mean of 180 and 12 (y)= 2 2
96+48 144 __
L

Mean of x and y = = &
59. Ans. B.
m is the number of prime numbers between 0 and 50

Prime numbers between 0 and 50
=2,3,5,7,11,13,17,19,23,29,31,37,41,43,47

Number of prime numbers between 0 and 50 = 15
=>m=15

Prime numbers between 50 and 100 =53,59,61,67,71,73,79, 83
, 89, 97

Number of prime numbers between 50 and 100 = 10
=>n =10

Hence, m-n=15-10=5

60. Ans. C.

3x43 Xl 43 042 o 3F(1+3+9)=13(3)

Here, x is a natural number.
Putx =1

13(3)" =13x3=39

Put x = 2

BE)_BEF=13=17 "\ hich is also divisible by 39

Hence, largest divisor of 3*+3 **1 +3 x*2_if x is any natural number will
be 39.

61. Ans. A.
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If (x-1) and (x+2) divide the polynomial x3+4x2+px+q
Then x = 1 and x = -2 both will satisfy equation x3+4x2+px+q
Put x= 1 in equation x3+4x2+px+q

- l+4+p+g=0

Put x= -2 in equation x3+4x%+px+q

- —8+16-Ip+g=0

Subtract (2) from (1)
= 3p=3
>p=1

Put the value of p in equation (1)

q=-6

62. Ans. D.

Given 5**1 -5x1=600.......... (1)
Also, 5 =5 =625-25=600 . (2)

From (1) and (2)
= x=1=4
=>Xx =3

Hence . 102x = I'm:I:. =1000000
, =

63. Ans. C.
f(x) is divided by (x-a) (x-B) where a8
Then f(x) = (x-a) (x-B) g(x) + (ax+b) ......... (1)

33
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where g(x) is quotient and (ax+Db) is linear remainder
Put *=a in (1)

fla)=aa+b (3

put =7 in (1)

f(B)=af+b (3)

Subtract (3) from (2)
fle)- f(5)=ac+b—(af+b)

L _f@-5B)
a=B (4)

Put the value of ‘a’ in equation (2)

f(a)=;w|a+b
2ol AN

L

a.fla)-pfla)=afla)—af(F)+ba- )

b:rﬂff(ﬁ)—ﬁf(ﬂf)
a=f (5

F@)x—f B afB-BF@  (oprf @)-temarf®
Remainder = (ax+b) = a=p o—p = o

64. Ans. A.

Points P and Q represent real numbers 073 and 056 on the number line.
Let 0.73 =x

Multiply by 10 both side

7.333333..... = 10%.onon...... (1)

\i R
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Subtract (1) from (2)
= 90x = 66

6611

X=—= -
90 I3

Let 056=y

Multiply by 10 both side
5.666666..... = 10y............ (1)
Multiply by 10 both side again

= 56.666666..... = 100y.............. (2)
Subtract (1) from (2)

= 90y = 51

Distance between P and Q
65. Ans. C.

Ratio of speeds of X and Y is 5 : 6.

Let speed of X = 5x

Speed of y =6x

Distance travelled by X = (1200-70) = 1130 m
Distance travelled by Y = 1200 m

1130 216

Time taken by X to travel 1130 m = 3x  x

1200 _ 200
Time taken by Y to travel 1200 m= 6x  x
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216 200
e —

As x x

Hence , Y wins the race.

Let Y completes the race 't’ time

And X covers a distance of | metre in ‘t’ time.

If time is constant then Ratio of speed = Ratio of distance

Hence , Distance by which Y wins the race = 1200 - 1000-70 = 130 m
66. Ans. D.

Let usual speed of train = x km/hr

Distance travelled = 300 km

300
Time taken by train = * hours

It is given that train takes two hours less for a journey of 300 km if its
speed is increased by 5 km/hr from is usual speed.

New Speed = (x+5) km/hr

300
So, time taken by train = *+3 hours

According to question

300 300

x x+5

=2

300(x+5) —300(x) =2(x)( x+5)

300x+1500-300x = 2x° +10x
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- 2xX +10x-1500=0
o T +5x-750=0
o X +30x-25x-750=0

-, X(x+30)—25(x+30)=0

o (x+30)x-25)=0

=>X=-300rx =25

But speed can not be negative.

Hence , x = 25 km/hr

Usual speed = 25 km/hr

67. Ans. A.

Let a man’s one day work = x unit

Woman’s one day work = y unit

6 men and 8 women can do a piece of work in 10 days

1
Work done by 6 men and 8 women in one day = 10

Now, 13 men and 24 women can do the same work in 4 days.

1

> 13x +24y =4 (2)
Multiply equation (1) by 3 and subtract from (2)

3 1
0 20

[
U
X
Il
| =
—
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Put the value of x in (1)

6 1
— +8y=—
100 ° 10

Hence , Ratio of x and y = 2:1.

68. Ans. C.

In a class room the ratio of number of girls to that of boys is 3 : 4.
Number of boys = 4x

Number of girls = 3x

Total number of students =7x

Average height of students in the class is 4.6 feet.
Sum of heights of all the students = 4-6%7x= 32.2x
Average height of the boys in the class is 4.8 feet
Sum of heights of all the boys = 4xx4.8=152x
Sum of heights of all the girls = 32.2x—13.2x=13x

13x _ 433

Average height of the girls in the class = 3

Hence, Average height of the girls in the class More than 4.3 feet but less
than 4.4 feet

69. Ans. C.
Let the three digits number = abc

Then, the reverse of it will be cba
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Both the numbers are divisible by 7 then both the number should be
multiple of 7

We can write both the number as

7X

100a + 10b + c ............... 15t eq.
7Y = 100c + 10b + a ................. 2nd eq.
Subtract 2nd from 1st, we get

7(x-y) = 99(a - ¢)

Here, 99 is not divisible by 7 then, it is compulsory that (a-c) should be a
factor of 7.

Then the possible valueof (a-c)area=2&c=9,a=1&c=8
Then possible numbers are 168, 861, 259 &952

Note: 343 will not be the required number as the three digits should be
different

Hence C will be correct option.
70. Ans. A.

sin & — Ccos 6"+1_ sin & +1
sin@+cos&f—1 cosé

Divide neumrater and denominator by cosﬂ, then we get

tan & —1+sec?
tan & —sec & +1
(tan & +sec &) —1
(tan & —sec&) +1

(tan & +secé) —1)tan & + sec &)

—tan & —secd

—tan & —sec &

—tan & —secd
((tan & —sec &) +1)(tan & +secd)
(tanﬂ§+5EC 5) —D)(tan € + sec &) —tan & —sec &
(tan* & —sec” &) + (tan & +sec &)
(tan & + sec &) —1)(tan & +sec &) —tan & —sec &
—1+(tan & +sec &)
tan & + sec & —tan & —sec &

=0
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So, option A is correct.

71. Ans. A.
(tanx + wmy)(1 — corxeory) + (cotx + cory)(1 — tanx tan y|
Convert every term in tan form

Then we get

(tan x+tan v)(tan xtan y—1) N (tan x+tan v){1 —tan xtan 1)

tan xtan v tan xtan v

(tan x+tan y)(tan xtan y—1) (tan x+tan y)(tan xtan y—1)

tan xtan v tan xtan v

=0
Hence, option A is correct.

72. Ans. C.
secx—tan x
secx+ tan x
Multiply numerator and denominator by +secx+tanx

Then,

\/sec x—tan x \.'rsec x+tan x

secx+tan x \.'rﬁec x+tan x

sec’ x—tan’ x _ 1 _ 1
(secx+tan x)° (secx+tan x)° (secx+tan x)
Hence, option C is correct.

73. Ans. C.

base _ 63

cotf=—m0 ¥ ——— =—
perpendicular 16

Now, here we have base = 63, perpendicular = 16, then with the help of
Pythagoras theorem, we can find the hypotenuse as 65.
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fnpo = . perp? + base’
Ipo = ~f16* + 63

Hypo = 65
5in€=£&cns§=—_

Then 65 63
5in5‘+cns§=1—fi+6—?i=':—9'

Then 65 65 65

Hence, option C is correct.

74. Ans. D.

Either you can directly check it by just putting some values of ¢ for ex:
as ¢ = 0 or 90, you will get 5 as your answer.

Or go through the conventional method

(sin® & +cos® Ef"]:

Put 1 as and expand it.

1-2sin* fcos™ &

sin* @ +cos &

[.Siﬂ: f+cos &) —2sin” fcos” &

sin* 8 +cos” &
sin® @+cos® @+ 2sin’ fcos” 6—2sin” Hcos’ B
sin® 8 +cos” &
sin® 8+cos* & _

sin*8+cos*d

1-2sin~ Fcos™ &

Then sin” 8 +cos” 8 +4=1+4=5

Hence, option D is correct.

75. Ans. C.

¥

triangle having side lengths #

r

+22+
x X

=olE

==
_|_

b=
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As we can see from here all sides are of different length, then the triangle
will be a scalene triangle,

& =cot&.tan & cot 28 tan 2& cot35 tan 3. ...

Then, the area of triangle = where
a, b, c are the sides of the triangle.

y oz Z X x oy
a==-+—b=—+—,c=—+ =
Z X X y y oz
x v Z x ¥ Z
e
iy z x v £ x x v Z
. ’:v =4+ 4+
Here, s = - yoeox
x ¥ Z
44 -
S=V z x

Put the value of each term, then you will get,

Areg = V(s —a)s—B)(s—c) _

Hence, option C is correct.

76. Ans. C.

=
The angles of a triangle are 30° and 45° and the included side is (¥ E‘\’+ 1)
cm

1st angle = 30°
2"d angle = 45°

3rd angle = 180 -(30 + 45) = 105°

=
Then angle 105° will be opposite to (“’3+1) cm side
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Similarly x cm is the side opposite to 45° angle.

We can use here sin rule.

ﬁ+1 x

s5inl05° sind5

After solving you will get X = 2 cm

l ([ product of adjecent sides) sin(angle b/w them)
Area = 2

l[lx(ﬁ+1))sin3[]:
Area = 2

1
-3
Area = 2(V 3+1) cm?

Hence, option C is correct.

77. Ans. D.
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Now, as we know that the diagonal of a parallelogram cut the
parallelogram in to four equal parts i.e, the area of the triangles formed
by the diagonals should always be equal in a parallelogram( property of a
parallelogram)

i.e, Ar(ABO) = Ar(BCO) = Ar( DOC) = Ar(DOA)

we can also easily prove that the triangles DOE and EOC are congruent to
each other

b | =

1
i.e Ar( DOE) = Ar( EOC) = 2Ar(DOC) = § Ar(ABCD)

then Ar(remaining portion after removal of the triangle DOE) = 8
Ar(ABCD)

, how , we have to find the ratio of area of remaining portion of the plate

oo -

to the whole =
Hence, option D is correct.

78. Ans. C.

AD —BC & AO = 5 cm (Radius)
Assume OD = xcm & DC =BD =y cm, AD =5 + x
Now, in triangle ADC & triangle ODC : DC is common.

82 -(5 + x)? = 52 - x?
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L | -

From here after simplification, we get x =

Then, BC =2y =2x4.8 =9.6cm

Hence, option C is correct.

79. Ans. A.
Given * L (1)
L
N l,‘uEz[.l..ﬁ]”.
AE (3
T (1)

Note : If X=X’ thena = b

From (1)

-
L
= X =n

Squaring both sides
Sx=1

If x = ' then correct option will be either A or D
Now we will check whether x = 1 or x = n satisfy equation (1)

Put x = 1 in equation (1)
1
(1" =(:

=

This means x = 1 satisfies equation (1)
45
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Put x = n in equation (1)

N ( r.-_']"";' = (n)
This means x = n does not satisfy equation (1)

Hence correct option will be A.

80. Ans. B.
. . (10)" -1
Number under consideration : "
101 -1=9
Putn=1, ) ==
putn =2, 10 1=
putn = 3, (107 ~1=999
- (10)" -1 n;
Clearly, Sum of digits of =9n , where " is a natural number.
= 9n = 3798
=>n =421
81. Ans. C.

Given that a number divides 12288, 28200 and 44333 so as to leave the
same remainder in each case.

Let when 12288, 28200 and 44333 are divided by x and r is obtained as a
remainder.

12288 =g x+r. where g, is the quotient. ... (1)
28200 =g,x+r. where g, is the quotient. ... (2)
44333 =g, x+r, where g, is the quotient ______ (3)

Subtract (1) from (2)

(28200-12288)=(g, —¢, ) x
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Subtract (1) from (3)
(44333-12288)=(g, —q,)x
32045 =(g;—qy) X (3)
Subtract (2) from (3)
(44333-28200)=(¢g, —q,)x

16133 =(g: —gy ) %o ©)

From (4) , (5) & (6) we can say that 15912 , 32045 and 16133 all are
divisible by x

HCF (15912 , 16133, 32045) = HCF {(16133-15912) , ( 32045 - 16133) ,
(32045 - 15912)}

= HCF(221, 15912, 16133) = 221
Hence , x = 221

221 divides 12288, 28200 and 44333 so as to leave the same remainder
in each case.

82. Ans. B.

Given m and ™ are positive integers such that m"=1331.

We know that (1) =1331

Hence, m=11and n =3

- (me1y = (1072109

83. Ans. B.

Price of article X was ¥ 5000 and price of article Y was ¥ 2000 in the year
2010.

Difference = 5000 - 2000 = 3000 Rs.

I 3 ‘1,:
5000 1+'T?j; =5000x 2% = R5 7200

In 2012, Price of article X = 100 5 5
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2000 1+£ = 2000 HXH—R 2420
. 100 10 10

Price of article Y =

Difference = 7200 - 2420 = Rs. 4780 which is less than 5000

XE.X E = Rs 8640

5 &
> 2

5000 1+_U =5000%2
In 2013, Price of article X = 100 5

2000 1+£ = 2000x H H H—R 2662
100 ) 10 10

Price of article Y = 10

Difference = 8640 - 2662 = Rs. 5978 which is more than 5000
Hence , Required year = 2013
84. Ans. D.

Let a sum of Rs. x was put at simple interest at rate of r % per annum for
2 years.

. : Principal % Rate % Time
Simple interest =
100
SI = xxpFx2
= 100 ... (1)

Had it been put at 1% higher rate of interest, it would have fetched 324
more.

(S1424) = xx(r+1D=2
= 100 .. (2)

Subtract (1) from (2)

Hence, Required sum = Rs. 1200
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85. Ans. D.
Population of first village = 1525
Ratio of male to female population in the first village is 27 : 34

If male population in the first village is 27x then number of female in the
first village will be 34x

= 61x = 1525

=>Xx =25

Hence, population of male in the first village = 27%23 =673
population of female in the first village = 34x 23 =850
Population of second village =2600

Ratio of male to female population in the second village is 6:

If male population in the second village is 6y then number of female in
the second village will be 7y

= 13y = 2600

>y =200

Hence, population of male in the second village = 6x200=1200
population of female in the second village = 7x200=1400

Total number of male in both villages = 675 +1200 = 1875
Total nhumber of Female in both villages = 850 +1400 = 2250
Required Ratio = 1875 : 2250 = 5:6

86. Ans. B.

Here, the given equation is 5x + 9y = 7

Under the condition: x & y should be integer b/w -500 to 500.

Now, we have to check the value by hit and trial method and try to
observe the relation
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Here, 1t convert the given equationasy = ¢

Try to put some value of x (integer) to get y as integer

X y
-1 12/9
-4 3
-13 8
-22 13
-31 18
Here, we can see that when we put x = -4, -13, -22, -31.............. (common

difference b/w each term = 9). Then y = integer value.
As x £[-500, 500]

X may be -495, -486, ................. -4, -13 , -22, oo , 495 ( common
difference = 9)

It is nothing but an A.P having 15t term = -495 & last term = 495 and d (
common difference) = 9

Then, no. of possible value (n) = no. of terms of the A.P

—F__a+1
n = o

_ 49:—;—493) o

)

= =110+1=111

Hence, option B is correct.
87. Ans. D.
It is given that, S = XYZ + YZX + ZXY

Then it can be written as:S = 100x + 10y +z + 100y + 10z + x + 100z +
10x + vy

S=111(x+vy + 2)

=3%37(x+vy+ 2)
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Now, check the given condition,
I. S is always divisible by 3 and (X + Y + Z) : true

II. S is always divisible by 9 : not necessary (if x+y+z = multiple of 3.
Only then s is divisible by 9.)

ITI. S is always divisible by 37 : true

Hence, option D is correct.

88. Ans. B.

It is given that: For two observations, the sum is S and product is P
Assume two observation are x & ythenx +y =S and x.y =P

1 1

And we know that H.M = 2 g 2P
Hence, option B is correct.
89. Ans. C.

We have to find the least perfect square which is divisible by 3, 4, 5, 6
and 7

A number which is divisible by 3,4,5,6 and 7 should be a multiple of
3,4,5,6 and 7

N=3%4x5x6x7xA

Now, the number should also be a least perfect square, then to make 'N’
a perfect square, we have to take A = 3 %4 %5 =6 %7

Then N become 32+ 42x 52x 62x 72 = 44100
Hence, option C is correct.

90. Ans. D.

Given: (x2 - 1) is a factor of ax*+bx3+cx?+dx+e

i.e, (x-1)(x+1) is a factor of ax*+bx3+cx?+dx+e
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then x = 1 & -1 will be the rots of the equation and will satisfy the given
equation i.e remainder = 0

f(-1) =0

f(-1) = a(-1)*+b(-1)3+c(-1)?+d(-1)+e =0
a-b+c-d+e=0

a+c+e=b+d

hence, option D is correct.

91. Ans. C.

A wheel makes 360 revolutions in one minute
Means 6 revolution per second

And we know that 1 revolution = 2 T radians
Then in 1 sec the number of radians it turns = 6 x 2 T radians = 12 T
Hence, option C is correct.

92. Ans. B.

Given: (25 cosec?x + sec?x)

We have, @cos ec’@+hsec’ &

(Va+B]

Then, minimum value of the given function = (remember it)

i.e,

(V25 +41)
(5+1)
6 =36

Hence, option B is correct.

Note: Other method is to go through the conventional method i.e, the
concept of maxima minima, first of all, find the angle at which dy/dx = 0
then check the condition for maxima or minima. But for the exam point of
view, this method is not suitable.( too much lengthy)

52
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Hence, it is convenient to remember the result for the given particular

type of function.

93. Ans. A.

Given: a= 14 cotne

34l
75100
Cf—ix}l:

It means 3 1st eq.

An it is given that 100 8 = 90° it implies that 90° = 1007

Then,

o =cotf cot2fcot3f cot 994

o =cot8.cot26.cot 36 tan(90° —994)
o =cotf cot2fcot3f ... tan(1008 —99&)
o =cotf cot2fcot3f tan &

Now, rearrange the terms

o =cotf.tan F.cot 2Ftan 25 cot3f tan 36...........
Then =1

Hence, option A is correct.

94. Ans. A.

If tan 66 = cot26

It is only possible when ‘6 + 2 = 900"
i.e, 8= 900

48 = 450

Then sec4f= secase = V2

Hence, option A is correct.

95. Ans. C.
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From 1st, we get: 2y + y = 15
3y =15

y = 5 meter

hence, height = 5 meter.

So, option C is correct.

96. Ans. B.

63 27 D

Assume H is the height of the tower.

., AB N
tan 63 =
Then, AB = H, BC ... 1st eq. & BD
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Multiply e. 1t and 2nd ,

AB AB
Tan63°.tan27° = BC BD

Here, tan(90° - 63) = cot27°

Now, AB2 = BC.BD

AB =Jpg

Hence, option B is correct.

97. Ans. B.
cosd 1
1+sinf corf

cosf  sind
1+sind cosé
cos® B +sin” & +sind
cos&(l+sin &)
1+sin &
cos@(1+sin &)
1

cos

=secd

Hence, option B is correct.

Multiply (1) , (2) and (3)
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gradeup
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cd e 1 1

s

de f 2 4
c_3

> 8, (8)

abc 1 3 3
- T Z
def — 3 8 = 8§
99. Ans. C.

We know that when the distance is same, then speed is inversely
proportional to time i.e,

s L _ 2
s, t, 5
ty % = 4:5

45 minutes

=> Then 1 unit difference

Time taken by y = 4 units = 4 x 45 = 180 minutes

Hence, option C is correct.

100. Ans. B.
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Let Y’'s income = 100 units

Then X’s income = 100 + 20 = 120 units (X’s income is 20% more than
that of Y)

Now, Y’s income less than that of X’s income

M) — 7 7
120100, 100 = 22 <100=162
= 120 120 3

Hence, option B is correct.
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