REG-MEN-2324-ASM-SET 1-MATH
Suggested solutions

Multiple Choice Questions

1.C 2.C 3.D 4.A 5.A
6.B 7.C 8.C 9.B 10.C
11.C 12. A 13.B 14.D 15. A
16.D 17.B 18.D 19.B 20.D
21.C 22.D 23.C 24.B 25.B
26.B 27.D 28. A 29.B 30.D
31.B 32.D 33.A 34.B 35.D
36. D 37.C 38.C 39.B 40.C
41.B 42.D
1.

Let the base radius of the cone be r cm.
1 2
gﬂr2(24) =3x 571'1’3
r=4
Total surface area
=32nr* + nr?)

= 1447 cm?

2.[C]

Let r cm and R cm be the radii of the smaller spheres and the larger sphere respectively.

4 4
§7TR3 =64 X 571’1"3

R =64r
R =4r
Ay = A1(1 +x%)
64 x 47r? = 47 R*(1 + x%)
64r> = (4r)%(1 + x%)
1+x% =4
x =300
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3. [D]

Let the base radius of the cone be r cm.
%71'}”2(6) = 1287
r=38
Total surface area

= 1(8)% + 1(8) (V82 + 62)

= 1447 cm?

4.
CM =262 -102
=24cm

2
BM = 207 - (%)

=16cm

(12)(16)
2

=96cm’

Required area =

5. [A]

Let the slant height of the cone be £.

4nr? = nrt

AD V102 +242
Let O be the centre. Radius = - = OT-F =13cm

AC? = 0A? +0C? -2(0A)(0C) cos LZAOC

ZAOC = 135°

ZAOC 1, ., )
360° —5(13) sin ZAOC =~ 139 cm

Area = 13°7 X

7.[C]

54(1 100)?
Area ratio = 0.54(1000 x 100)

216
= 25000000

Required scale = 1 : ¥v25 000000
=1:5000
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8.
2
Radius = (%) +52

=13cm
Let the angle subtended by the minor segment be 26.

0=—
cos 3
0~ 67.4°

0
+24

Required verimeter = 27(13) X
equired perimeter = 277(13) 360°

~ 55cm

9. [B]
0Rz%z6cm

Required area
30°

= 7T(12)2 X @

1
~ 5(6)(125in30°)
=127 - 18

=627 - 3)cm’®

10.

Let the radius be r cm.

r=3 or —3(rejected)

120°

AB=2
7(3) X 3600

=2rcm
2(3sin 60°)(3 cos 60°)
2
= % cm?
4
AB =2(3sin60°)

=3V3cm

Area of AOAB =
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1.

Base radius of the conelz V20?2 - 162 =12cm
Volume of the cone = 57r(12)2(16)

= 7687 cm®
Let the height of the frustum be 4 cm.

7687 — 7561 (16— h)3

7687 16
(16 — h)® = 64
16-—h=4
h=12

12.

Let F be the point of intersection of AE produced and CD produced such that ABCF is a square.
We have /FDE = 45° and FD = 4V2 cos45° = 4cm.

Area of pentagon = 12% - — = 136 cm?

13.

TS = 144 + 24
2
=84 cm
Radius = V122 + 842
= 60V2cm
Let V be a point on OQ such that RV L OQ.
Consider AORYV.
RV
in/ROV = —
sin OR
4 —24
sin ZROV = 8
60V2
ZROV =45°

o

45
Required area = 2)%
equired area 7(60V2)% x 360°

= 9007 cm?

14. [D]

Horizontal separation of AG=1+2—-1=2cm
Vertical separation of AG =2 +2(2) —x=(6—-x)cm
2
2V194
22 + (6 —.X)2 = (T)

x=0.8
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15.

Let r cm and / cm be the base radius and the height of the right circular cylinder respectively.

Let V cm? be the volume of the pyramid.

arih _ 3207
r2@n Vv
V =320

The volume of the pyramid is 320 cm”.

16. [D]

AAFE ~ ACDE (ratio 3 : 5)
Let AF =3cm, then CD = 5cm and BF = 2cm.

(2)(3h +5h) _ 16
2 A F
h=2
3h/cm
Area of ACDE = (5)(5sz) =25cm?
E
She
D c
17. |B]
Let BE =1cm. Then CE =2cm and AD = 6¢cm.
AADF ~ AEBF (ratio6 : 1)
_Wan M A Scim
2 2
h=2

6hcm

3)(Th)  (1)(h)
2 2
=20 cm?

Required area =

Ihcm
B IcmE 2cm C
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18. [D]

Let AF = 3 cm. Then we have the lengths as shown in the figure.

AAFE ~ ACDE
hy _ AF
hy ~ CD

3
5

Consider the area of
ABFC,

(2)(8h) _ D
— = 16
h=2
(5)(10) _

25 cm?

Required area = >
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19.

Let AB=15cm. Then DE = 21 cm.
Let G be the intersection of AB produced and EC produced.

Rotate the figure such that the parallel lines appear horizontal as shown.

G B 15¢cm A

~J 29H cm

3hc
21H cm

21cm

We have AGBC ~ AEDC (ratio 2 : 3).
Let 2h cm and 3/ cm be the heights of two triangles respectively.

GBz%XDE=14cm

We have AAFG ~ ADFE (ratio 29 : 21).
Let 29H cm and 21H cm be the heights of two triangles respectively.
Consider the area of ACDF.
21(3h) 21(21H)
2 T 2 T
3h-21H =6

63

Consider the total height of the figure.
{3h -21H=6
2h+3h=29H +21H

W

Solving, we have h = 23—0 and H =
29(29H) 14(2h

2 2
=187 cm?

~—'

Required area =
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20. [D]

Let AF =1 cm and height of parallelogram ABCD be 2h cm. Let H be mid-point of AB such that
HE//AD. BF and EH intersect at J.

A Icm F lcm D
[Zem
G hcm
H
gl E
hcm
B 2cm C

FD =1cmand BC =2cm
E is mid-pointof CD = height of AADE = hcm
AABF ~AHBJ = HJ=05cmand EJ=1.5cm

2h
AAFG ~ AEJG height of AAFG = h = —
= eight o X TT15 5 cm
2h
(1+1.5n (1.5 (h - ?)
32 = -
2 2
h=40
1+2)(2h
Required area = % - 32 =88cm?
21.
Let F be the intersection of AE and CD produced.
Let AB:BC=1:r.
Since ACBD ~ ACAF, FD : DC =1:r. E
Area of ADEF = — cm?
r
2 F
Area of ACAF = w cm?
r
8 4(1+r)?
8+ ; + r—2 =45 D
2 2
r= 3 or -— I (rejected) A B C

So, AB: BC =3:2.
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22. [D]

Let BE =2cm. Then CE = AD =3 cm.
AADF ~ AEBF (ratio=3:2)

Required ratio A 3cm D
(3)(5h (3)(3h
- DOB | (3)(5p) - 2L
2 2 3h
=5:7
F
2h
B 2cm E 3cm c
23.
Let PO =3 cm. Then SK = KR =2cm.
APQH ~ ARKH (ratio 3 : 2)
(3)(3h) _ P 3cm 0
=90
2
h=20 3h
Required area = w
’ H
=350cm?
2h
R
S 2cm K 2cm

24,

Let BF = 1cm. Then FC =2cmand AD = 3 cm.
Consider the area of ABEF,
(1)(BE) _
2
BE =4cm

2

AE = BE =4cm
Required area = (3)(8) — %(3)(4) -2- %(8)(2)

=8cm?
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25. |B]

Rotate the figure such that BC and AD are horizontal.
AABF ~ AECF and BF : FC=AB:CE =2:3.
Let BF = 2 cm and we have the lengths in the figure.

Consider the area of AECF,
E
(3)(h1) _ 8
2
hy =12
hicm
AECF ~ AEDA
hy  FC
hi+h, AD B 2cm F 3cm C
h, =8
3+1)(8 N
Required area = % hy cm
= 16 cm?
A 4cm Glem D

26.

AE :EC=24:36=2:3

Note that ACDE ~ AAFE (ratio 3 : 2).

Let CD = 3 cm and the heights of two triangles be 3/ cm and 2/ cm respectively.

We have AF = BF =2cm.

Consider ACDE.
3(3h)
2

h=38

36

(3 +4)(5h)
2
= 140 cm?

Required area =
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27. [D]

Let BG = 6cm. Then GC =4cmand AD = 10cm.

A 10cm
hcm
E H 7cm
3cm
hcm
B 6cm G 4cm

Note that AAEH ~ AABG (ratio 1 : 2).
We have EH =3cmand HF = 7cm.
Consider the area of AAEH.

3(h)
— =36
2
h=24
T+4)h
Required area = ( )
= 132cm?

28.

1
AABC ~ ABEC Area of AABD = 18 x 3 6 cm?

Let the area of ABEC be x cm®.

x _ (BEY
x+18+6 \AB
x=28

Area of AABC = 18+ 6+ 8 = 32cm?
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29.

Let AF = 1cm.
Then BF =3cm and CD = 8 cm.

A lcm F 3cm B
hcm
E
8hcm
D 8cm

We have AAEF ~ ACED (ratio 1 : 8).

Let the heights of AAEF and AAED be hcm and 8/ cm respectively.
Consider the area of CBFE.
4 Oh)  (1)(h)

105 =
2 2
h=06
4+ 8)(9h
Required area = %
=324 cm?

30. [D]
area of AAQC %
area of AABC ~ BC

4
5
area of ABPC B 1
area of AABC 4
area of ABPC B 1 4
area of AAQC 4 5
5
16
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31. [B]

Let CG =1cm. Then FG =2cmand DF =3cm and AB = 6¢cm.
AEFG ~ AEBA (ratio 1 : 3)

(3)(4h)  (2)(h) A 6cm
1265 = > i
h =253
(3 x253)(6)
2
= 2277 cm?

3hcm

Area of AEBA =

hcm

32. [D]

Let AE = 1cm. Then we have the lengths as shown in the figure.

ACDF ~ AAEF
hy AE D 4cm

h, CD
1

4
Consider the area of the parallelo-

gram,

(4)(5h) =40
h=2 lcm E 3cm B

“E®) 2

Required area = — = 16cm

33.

Let DG = 3 cm. Then we have the lengths as shown in the figure.

AFIC ~ ABIE
h, FC D 3cm G 3cm F 6cm

h EB

Consider the area of ABIC, I

(4 (Sh)  H(2h) _
2 2

6

h=1 A 8cm E 4cm B

Required area

_O06) ©O)
2 2
=13.5cm?
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34. [B]

Let BC =3cm.

Consider the area of ADBC,

(3)(h1) _

12
2

h; = 8cm hy =16

Consider the area of ADEC, 2cm E

(DE)(8)
—) =8 hi =8

DE =2cm

ANADE ~ AABC
h, _ DE
8+hy BC
hy, = 16cm

(2)(16)
2

Required area =

=16cm?
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35. D]

Let DE =2cm. Then EC = 1cmand AB = 3cm.

F
2H cm
D 2cm E lcm C
hcm i
Hcm G
3hcm
A 3cm B

Note that ACEG ~ AABG (ratio 1 : 3).
The heights of two triangles are & cm and 3/ cm respectively.
Consider the area of AABF.
(HEn) (M) _
2 2
h=4

6

Note that ADEF ~ AABF (ratio 2 : 3).
The heights of two triangles are therefore 32 cm and 48 cm respectively (H = 16).

(3)(48)
2
=72 cm?

Required area =

36. [D]

Rotate the graph such that BC and AD are horizontal.
Let AE = 1cm. Then we have the lengths as shown in the figure.

ABCF ~ ADEF
h, DE B 4cm C

h, ~ BC
3 hy =4h

Required ratio F

_ (DT (3)(Bh))  (4)(4h) hy = 3h
2 2 )' 2

=19:16

A lcm E 3cm D
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37.

Assume AD = 1cm. Then BC =2 cm.

B 2cm C

hy cm

hicm

Note that iy : hy =CE : DE =3 : 1.
Consider the area of AABE.
(1+2)(h1+h2) 2h; 1hy _
2 2 2

3 h
—(hy+3hy)-3h;—— =10
2( 1 +3hy) 1=

hy =4

(1+2)(4+12)

Required area = >

=24cm?

38.

Let AD = 15 cm. Then we have the lengths as shown in the figure.
AADE ~ AFBE

hy B BF A 15cm D
hy  AD
= ﬂ ho =5h
> E
Consider the area of ABCD,
w =210 hy = 4h
2
4
h=3 B 12cm F  8m C

Required area

Ceoay  (12(%)
T2 2
= 88 cm”?
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39.

Let QT =3cm. Then TR =2cm and PS = Scm.
APSU ~ ARTU (ratio 5 : 2)

p S5cm
@en _,
2
e S5h
Required area = () (7h) _ (2)(2h)
q 5 5 )
— 2
=93cm .
Q 3cm T 2cm R

40.

Rotate the figure such that AD and BC appear horizontal as shown below.

C S5cm

Shcm

2hcm

D 3cm E 2cm A

Let AE =2cm. Then DE =3 cm and BC = Scm.
We have AAEF ~ ABCF (ratio 2 : 5).
Let the heights of the triangles be 24 cm and 54 cm respectively.
Consider the area of ADEF.
(2)(2h)
2
h=2

=4

Required area = 5(5h + 2h)

=70cm?
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41. [B]

Construct the heights of the upper and lower triangles as follows:
1 Areaof ACDE DE

2" Areaof ABCE BE D
hi CD -

Since ACDE ~ AAEB, 1 = — = ——
2 h2 AB h|
LetCD = 1.

Area of ACDE Y
Area of trapezium ABCD
L(1) () .
T I+ 2)(h + o)

~ hy 1 A
C3(h +2h1) 9
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42. [D]

Let AB =7cm.
_P
Shcm
o
______ T
5cm R C 2H cm
________ o] i,
2hcm 5Hcm
_____________ A 7cm B

We have APDR ~ APAB (ratio 5 : 7).
Let 54 cm and 7/ cm be the heights of two triangles respectively.

WehaveDRzABX%:SCmandRC=7—5:Zcm.

We have AQRC ~ AQAB (ratio 2 : 7).
Let 2H cm and 7H cm be the heights of two triangles respectively.
Consider the area of ADPR.

S(5h) _

50
2

h=4
Consider the height of ABCD.

2h=5H
H=1.6

7(7TH
Required area = u

=39.2cm?
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