SUM-MEN-2425-ASM-SET 2-MATH
Suggested solutions

Multiple Choice Questions

1.A
6.D
11.D
16.B
21.D
26.B

1.

2.C
7.B
12.D
17.C
22.D

3.C
8.D
13.B
18. B
23.B

4. A
9.C
14.B
19.C
24.D

Let AE = 7cm. Then we have the lengths as shown in the figure.

A

Tk cm
N

8k cm

7cm E 3cm B
2hcm
1
H
hcm
D 2cn G 3cm  F Scm

Note that AABH ~ ACFH (ratio 10 : 5 =2 : 1).

Consider the area of ABCH.
5(3h) 5(h)
100 = —— - —=
00 > 5

h =20

Note that AAET ~ ACGI (ratio 7 : 8).
Consider the total height of the parallelogram.

Tk+8k=2h+h
k=4

7(7k
Required area = %

=98 cm?
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5.B

10. A
15.D
20.B
25.C



2. [C]

Let AE =2 cm. Then we have the lengths as shown in the figure.

A 2cm E 3cm

2h cm |

S5kcm

Shcm

2k cm

B 3cm F 2cm

Note that AAEX ~ ACBX (ratio 2 : 5).

Consider the area of AAEX.
2(2h)
16 = ——
2

h=38

Note that AADY ~ ACFY (ratio 5 : 2).
Consider the total height of the rectangle.

2h+5h =5k +2k

k=38
5 2(2
Required area = @ - ﬂ
2 2
= 84 cm?
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3. [C]

Let AK = 1cmand KD = x cm. Then we have the lengths as shown in the figure.

B (x+1)cm C

(x+ 1)hcm

H
hcm

A lcm K xcm D

Note that AAKH ~ ACBH (ratio 1 : (x + 1)).
Consider the area of AABH and quadrilateral CDKH.
g 1(x+2)h  1(h) _ (x+1Dh
2 2 2
C(x+D)(x+2)h 1(h) (¥ +3x+1)h
B 2 2 2

38

38 (P4+3x+1Dh  (x+Dh

8 2 2
19 x?+3x+1
4 x+1

19x + 19 =4x* + 12x + 4
0=4x>-7x-15
x=3 or —1.25 (rejected)

Whenx=3,h=8><i1=4.

(x +)i)+(x +1)h

Required area = >

=32cm?
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4. [A]

I. /. Note that EB = DF and BEDF is a parallelogram.

AD = BC (opp. sides of [/ gram)
/DAC = /BCA (alt. /s, AD//BC)
/ZAGD = ZGHF (corr. Zs, DE//|BF)

/BHC = Z/GHF
=/ZAGD
AADG = ACBH

(vert. opp. Zs)

(AAS)

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

A lcm E lcm B
G 2k cm
2hcm H
k cm
D lcm F lcm
Note that AAEG ~ ACDG (ratio 1 : 2).
Note that AABH ~ ACFH (ratio 2 : 1).
Consider the total height of the parallelogram.
h+2h=2k+k
h=k
2(2h) 1(h 1(3h
Area of BEGH = % - % and Areaof AADE = Q
3h 3h
=5 cm? =7 cm’
III. X. Refer to the figure above.
2(3h) 1(h 2(2h
Area of BCGE = % - % and Areaof ACDG = %
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5. |B]
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)
—— =36
2
h=8
(3+4)(5h)
2
= 140 cm?

Required area =

6. [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 = M =25cm?
E
5h
D c
7.
Let BE = 1cm. Then CE =2cm and AD = 6c¢cm.
AADF ~ AEBF (ratio6 : 1)
6cm
o= (DR ()(h) A
2 2
h=2

6hcm

(3)(7Th)  (1)(h)
2 2
=20cm?

Required area =

1/zcm
B 1cmE 2cm C
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8. [D]

Suppose BC produced and AE produced intersect at H.
Let AE = 1 cm. Then we have the lengths as shown in the figure.

A Icm F Icm D
k cm
G hcm
E
4k cm
/17
B 2cm C "
Note that AADE ~ AHCE (ratio 1 : 1).
We have CH = DA =2 cm.
Note that AAFG ~ AHBG (ratio 1 : 4).
Consider the total height of the parallelogram.
k+4k=h+h
2h
k=—
5
Consider the area of quadrilateral DEGF'.
o 20 10
2 2
h =40
. 4(4k) 2(h)
R d =—" - —=
equired area 5 5
= 88 cm?
9.
Let F be the intersection of AE and CD produced.
LetAB:BC=1:r.
SinceACBD~AC8AF,FD:DC:1 ir. E
Area of ADEF = —cm?
r
4(1+7)? F
Area of ACAF = (—-;r) cm?
r
8 4(1+r)?
8+ ; + r—2 =45 D
2 2
r= 3 or -— I (rejected) A B

So, AB: BC =3:2.
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10.

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

AFIC ~ ABIE
D 3cm G 3cm F

6cm C

h, FC
hy EB

Consider the area of ABIC, I

(4Gh — HEh) _

2 2 6

hy, =3h

h=1 A 8cm E 4cm

Required area

ROIOIROIE)!
2 2
=13.5¢cm?

11. [D]

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

B

3cm D

Required ratio

(3)(5h)
2

=5:7

(3)(3h)
2

- |(3)(5h) -

3h

12. [D]
area of AAQC  QC
area of AABC  BC

4
-5
area of ABPC 1
area of AABC 4
areaof ABPC 1 4
area of AAQC 4~ 5
5
16
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13. [B]

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?

14.

Let BC =3cm.

Consider the area of ADBC,

(3)(h)
=
hy =8cm

12

Consider the area of ADEC, D 2cm

(DE)(8) _
— =
DE =2cm

8

AADE ~ AABC
h,  DE
8+h, BC
hy, = 16cm
(2)(16)
2
= 16cm?

Required area =

15. [D]

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

ABCF ~ ADEF

h DE B 4cm

h ~ BC

Required ratio F

2 2 2

_ (BT (3)(3h)) . (D)

A lcm E 3cm
=19:16
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16. [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,

(3)(h)
— =18
2
hy =12
hi cm
AECF ~ AEDA
h _ FC
hi+hy AD B 2cm c
hy =8
3+1)(8 o
Required area = % hy cm
= 16 cm?

4cm Glecm D

17.

Let PO =3cm. Then SK = KR =2cm.
APQH ~ ARKH (ratio 3 : 2)
(3)(3h)

P 3cm 0
=90
2
h=120 3h
3+4)(100
Required area = %
) H
=350cm
2h
R
S 2cm K 2cm

18.

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

hy CD -

1 D C
Since ACDE ~ AAEB, 5 = h_2 = E I,
LetCD = 1. Y
Areaof ACDE E
Area of trapezium ABCD )
2

(D)
T

s(1+2)(hy+h

5(1+2)(hy + ha) s B

~ hy 1
C3(h +2h) 9
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19.

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

AADE ~ AFBE

h BF A 15cm D
7 AD

= i /12 =5h

> E
Consider the area of ABCD,
(15+22w =210 hy = 4h
4
h=3 B 12cm F 8m C

Required area

Cenay 12(%)
22
= 88 cm?

20. [B]

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

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

SUM-MEN-2425-ASM-SET 2-MATH-MS 10



21. [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 =
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22. [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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23. |B]

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=6
4+ 8)(9h
Required area = %
=324 sz
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24. [D]

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

A 10cm
hcm
E H 7cm
3cm
hcm
B 6cm 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?
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25.

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

B 2cm

hy cm

hicm

A I cm D

Note that iy : hy =CE : DE =3 : 1.
Consider the area of AABE.
(1 +2)(h1 + hz) 2h; 1hy
2 2 2
%(l/ll +3h1) - 3h1 - % =10
h; =4

(1+2)(4+12)

Required area = >

=24cm?
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26. [B]

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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Conventional Questions

27. (a) Required area = 7(36) (V362 + 482)
= 21607 cm?

(b) (i) Letrcm and hcm be the base radius and the height of the part of circular cone that is

below the water surface respectively.
( r )2 _ 21607 — 20257
36/ 21607
r* =8l
r=9 or -9 (rejected)

r
We have h = 48 x — = 12.
e have 36

Required base radius and height are 9 cm and 12 cm respectively.

(i) Let H cm be the part of the circular cone that is in the vessel.

H 27
48 36
H =36

Volume of water in the vessel
=1(27)%(80 - 36 + 12) — %n(9)2(12)
= 40 5007 cm®
~ 127000 cm®

~0.127m’
>0.12m’

The claim is disagreed.

1
28. (a) Required volume = §ﬂ(9)2(9)
= 2437 cm’

(b) (@) Required volume
3
=2437 — 24371 X (99—6)

= 2347 cm’
(ii) Capacity of the container = 18 X 18 X 6
= 1944 cm’

Total volume of water and frustum after 4 minutes
=5Xx4x60+234rx
~ 1940 cm®
< 1944 cm®

The water will not overflow after 4 minutes.
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29. (a) Let the radius of the sphere be r cm.

Anr? = 144n

r=6 or —06(rejected)

4
Required volume = ?ﬂ (6)*
= 2887 cm’

(b) Volume of water = 7(16)(14) — 2887

= 32967 cm®
32967
7(16)2
103

= ——Ccm

8

Required depth =

48
(c) Base radius of cone = 2—7T =24cm
b

2
Slant height of cone = 720 =30cm

n(24)
Volume of cone = %(24)2\/ 302 — 242

= 345671 cm®
> 32967 cm®

The water will not overflow.

ZAOB 10-2
2 10
/AOB ~ 73.7°

Required area

ZAOB
360°

30. (a) cos

= 1(10)% x

~ 64.4 cm?

(b) AB=2V102-82=12cm
Volume of water
ZAOB (12)(8)
360° 2

= (n(10)2 X ) (30)

~ 491 cm’

4
scop (5

CD:12><§:15cm

M= "0
/COD ~ 97.2°
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Volume of the oil

ZCOD 15)(V10% —7.52
= |7(10)% x - U5 ) (30) — (volume of water)
360° 2
~ 565 cm®
> 491 cm®

The volume of the oil is greater than the volume of the water.
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