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September 1996, Mathematics II – Answers

1. Hcp kvXq]n-I-bpsS Fñm ]mÀiz apJ-§Ä¡p-apÅ s]mXp-hmb _nµp-hn\v
ioÀjw Fóp ]d-bpóp.

2.  ABC bv¡v 2 A´x-JWvU Nm]-§Ä Dïv.
Nm]w SPR,  Nm]w AQC.

3. hr¯-¯nsâ tI{µw O BsWóv k¦ð¸n-¡p-I. BACK

∠ C = 50°

OA  ew_-w AC

OB  ew_-w BC

(kv]Ài-tc-Jbpw kv]Ài-_nµp DÄs¸-Spó Bchpw ]c-kv]cw ew_-§-fm-Wv)

Nm]w APB = ∠ AOB

∠ AOB + ∠ OBC + ∠ OAC + ∠ ACB = 360°

∠ AOB + 230 = 360°  (∠ A = ∠ B = 90) BACK



BACK
∠ AOB = 130°

Nm]w APB = 130°

4. icmicn P\-kwJy = T

 acn-¨-h-cpsS F®w = D

                   acn-¨-h-cpsS F®w
CDR        = --------------------------- -× 1000
      icm-icn P\-kwJy

                  D
   = ----- × 1000

                      T
icn-bmb D¯cw : (D/T) × 1000

5.      Sin 20 = Sin (90 - 70) = Cos 70

Sin 20          Cos 70
----------   =  -------------  =  Cot 70 BACK
Sin 70          Sin 70

6.

Nm]w ADC  U  Nm]w ABC bnÂ AD, DC, BC, AB Fóo Nm]-§Ä
DÄs¡m-Åp-óXn-\mð hr¯w ]qÀ®-am-Ip-óp.

Nm]w ADC  U  Nm]w DCB bnÂ AD, DC, BC Fóo Nm]-§Ä am{Xw
DÄs¡m-Åp-óp.

Nm]w BCD  U  Nm]w CDA bnÂ BC, CD, DA Fóo Nm]-§Ä am{Xw
DÄs¡m-Åp-óp.

D¯cw : Nm]w ADC  U  Nm]w ABC

7. Hcp Nm]hpw AXnsâ GXnÀ Nm]hpw tNcp-t¼mÄ Hcp hr¯w ]qÀ®-am-Ip-
óp.

x sâ hne = 360 – y
BACK



BACK
8. ]mZ-̄ nsâ Hcp hnIÀ®w = d

              hi-̄ nsâ  \ofw = d/√ 2

kvXq]n-I-bpsS Db-cw, ]mÀtim-ó-Xn, 1/2 × ]mZw Ch tNÀómð Hcp a«-{Xn-
tImWw Dïm-Ipw.

             l² =  h² + ( a / 2 )²

                   = ( d / 2 )² + ( d / 2 √2 )²

                   = d² / 4 + d² / 8

                   = 3 d² / 8

]mÀtizm-ó-Xn, ]mÀiz-ap-J-̄ nsâ Hcp hi- n̄sâ \ofw, 1/2 × ]mZw Ch
tNÀóv Hcp  a«-{Xn-tImWw cq]w sImÅp-óp.

e² = l² + ( 9 / 2 )²
                   = 3d² / 8 + ( d / 2 √2 )²
                   = 3d² / 8 + d² / 8
                   = 4d² / 8
                   = d² / 2

]mÀiz-h-i-¯nsâ \ofw =  √( d² / 2 ) BACK

                                         =  d / √2

asämcp coXn

hnIÀ®¯nsâ ]Ip-Xn, D¶-Xn, ]mÀtim-¶Xn Ch tNÀ¶v  Hcp a«-{Xn-tImWw
D­m-Ip-¶p.

hnIÀ®-¯nsâ ]IpXn = d/2

D¶Xn   = d/2

]mÀtim-¶Xn    =  √(d/2)² + (d/2)²

                                        ________
                            = √d²/4 + d²/4
                                          ___
                            =  √d²/2

                            = d/√ 2

9. Nn{Xw t\m¡pI



BACK

{XntImWw AOC ]cn-K-Wn-¡pI

AC = l / 2

AO = r

∠ACO = 90o

AO² = AC² + OC²
                ________
OC = √ AO² - AC²  BACK

                 ________
       = √ r² - ( l / 2 )²
                   ________

 = √ r² - (1/4)l²
                           ________

D¯cw= √ r² - (1/4)l²

10.     Sin  0 = 0,  Sin 90 = 1

0 apXð 90 hsc-bpÅ Un{Kn-I-fn ð Sine sâ hne-IÄ 0 apXð 1 hsc IqSn
s¡m-ïn-cn-¡p-óp.

Cos  90 = 0,  Cos 0 = 1

Cos sâ hne 1 ð \nópw 0 tebv¡v Ipd-bp-óp.

Cos 10 < Cos 30.  Hcp sXämb Bi-b-am-Wv.

icn-bmb D¯cw : Cos 10 < Cos 30

11. ]mZ-h-¡nsâ \ofw = 10cm

                      a = 10cm

DóXn, h = 12cm BACK



]mÀtizm-ó-Xn ,l BACK

       a²/4 = l² - h²

                     l² = a²/4 + h²

                = 10²/4 + 12²

                = 25 + 144

                        = 169

                      l  = √169

                        = 13

D¯cw = 13cm

12. AÀ²-tKm-f-¯nsâ h{I-ap-J-hn-kvXoÀ®w    = 2∏r²
       BACK
            72 ∏ = 2 ∏ r²

           r² = 72 ∏ / 2 ∏
                      = 36

            r = 6cm

  hymkw = 2 × 6 = 2 × 6 = 12cm

13.
                             \S-̧ p-hÀj-s -̄hne

        hne-kq-NnI =  ---------------------------------- --- - × 100
ASn-Øm\ hÀjs¯ hne

                     x
                      175 = --------- × 100
                                    8
                           175 × 8          1400

x = ---------------  = --------    =  14 cq]

                   100               100   

14. hr¯-¯nsâ Bcw = 8 cm

tI{µ-¯nð \nóv _nµp-hn-te-bv¡pÅ Zqcw = 17 cm

kv]Ài-tc-Jm-J-WvU-¯nsâ \ofw = t ,

                                           t² = d² - r² = 17² - 8²
     BACK



BACK

                                             = 289 - 64 = 225

                                  t = √225   = 15

15. ZoÀL-Nm-]- n̄ð A´Àte-J\w sNbvXn-«pÅ tIm¬ \yq\-tIm¬ Bbn-cn-
¡pw.

16.    {XntIm-W-¯nsâ hi-§Ä 12cm, 13cm, 5cm Ch-bm-Wv.

 13² = 169, 12² = 144, 5² = 25

12² + 5² = 144 + 25 = 169 = 13²

{XntIm-Ww Hcp a«-{Xn-tIm-W-am-Wv.

Hcp a«-{Xn-tIm-Ws¯ kw_-Ôn-̈ v, AXnsâ ]cn-hr-¯-¯nsâ tI{µw B {Xn-
tIm-W-̄ nsâ IÀ®-̄ nsâ a[y-_nµp BWv.

Bcw = IÀ®- n̄sâ ]IpXn  = 13/2 = 6.5 cm. BACK

17. AÀ²-tKm-f-̄ nsâ D]-cn-X-e-hn-kvXoÀ®w   =  3 Π r²
\nc-¸mb apJ-̄ nsâ hnkvXoÀ®w = Π r²   = 21 cm²

                                                       Π r²  = 21

                                       3 Π r² = 63
             D]-cn-Xe hnkvXoÀ®w = 63 cm²

18.

AD ew_-amWv AD ⊥  BC

        ∆ ADC Hcp a«-{Xn-tIm-W-am-Wv.

         AD
         ------ = Sin C
         AC

BACK



           AD   = AC Sin C BACK

A bnð \nópw BC bnte-bv¡pÅ DóXn = AC × Sin C

19. acn-¨-h-cpsS F®w  =  84

           hÀj-a[y P\-kwJy =  6000

             acn-̈ -h-cpsS F®w × 1000

ASDR  =  ------------------------------------
hÀj-a[y P\-kwJy

            84 × 1000
             =  -----------------  = 14 BACK

             6000

20.     AÀ²-hr-¯-¯nsâ Un{Kn Afhv = 180°

21. ]mZ-Np-ä-fhv  = 24 cm

              ]mZ-hiw     = 24 / 4 = 6 cm

        ]mZ-hn-kvXoÀ®w  = 6 × 6 = 36 cm²

            ]mÀtiz-m-óXn  = 15 cm

]mÀiz-apJ hnkvXoÀ®w = 4 × Hcp {XntIm-W-̄ nsâ hnkvXoÀ®w

         4 × ]mZw × ew_w

       =  ---------------------------  = 180 cm²
                      4 × 6 × 15

BsI hnkvXoÀ®w = 180 + 36 = 216 cm²

22. PQ hymk-am-sWóv Xón-«pïv

                               ∠ PRO = ∠ QRO.

                       ∠ PRO = 90 deg ( PQ hymk-am-b-Xp-sIm-ïv)

               ∠ PRO + ∠ QRO = 90 deg

BACK



∠ QRO  = ∠ PRO = 45 deg. BACK

                       ∠ PQR = 65 deg

                       ∠ ROQ = 180 - ( ∠ PQR + ∠ QRO )

                                    = 180 - ( 65 + 45 ) = 180 – 110

                                    = 70 deg.

23.     tKmf-¯nsâ hym]vXw =  (4 / 3) Π r³

           r = d / 2  = 0.6 / 2   = 0.3 cm

           hym]vXw = ( 4 / 3) Π × 0.3 × 0.3 × 0.3

                           = 0.036 Π cm³

                           = 0.036 Π × 10 
_

 6 m³

                           = 36 Π × 10 
_

 9 m³.
BACK

24. hr -̄kvXq-]n-I-bpsS ]mZ-hn-kvXoÀ®w =  36 ∏ cm²
]mZ-hn-kvXoÀ®w = ∏ r²,

        r² = 36,   r = 6 cm

]mÀtiz-m-óXn l BsW-¦nð ,

h{I-ap-J-hn-kvXoÀ®w = ∏rl
                                = 72 ∏
                               ∏ rl = 72 ∏
                               rl = 72
                                6l = 72
                                ∴ l = 72 / 6

      ]mÀtiz-m-¶Xn = 12 sk.ao 

25. Nn{Xw t\m¡pI

BACK



BACK
O tI{µamb hr -̄̄ nsâ Bc-amWv OA.  AB Hcp RmWm-Wv.

          OC ⊥   AB.  AB bpsS a[y-_n-µp-hmWv C
a«-{Xn-tImWw ACO;

OA² = OC² + AC²,  OA = 25 cm,  OC = 7 cm

AC² = OA² - OC²   = 25² - 7²

        = ( 25 + 7 )( 25 - 7 )

        =  32 × 18
                           _______
  AC = √ 32 × 18

         = 4 × 2 × 3   = 24 cm

RmWnsâ \ofw = 2 × AC = 2 × 24 = 48 cm.

26.

BACK

Nm]w APB   = 110

Nm]w AQV  = 108

Nm]w AC = 360 - (Nm]w APB + Nm]w BQC)

                            = 360 - (110 + 108)

                          =  360 - 218 = 142

Nm]w AC bpsS tI{µ-̄ nsâ A´x-J-WvU-Nm-]-¯nsâ Af-hmWv Nm]w AC
bpsS Af-hv..

 BACK



BACK
Nm]w AC bpsS A´Àen-JnX tImWm-Wv ∠ABC

                                      A´x-J-WvU-Nm]w

 A´Àen-JnX tIm¬  = -----------------------
        2

                                               142
                                 ABC = ---------- = 71
                                                 2

27.    ∆ABC,  B bnepÅ Hcp a«-{Xn-tIm-W-amWv.

ss]X-tKm-dkv kn²m-´-a-\p-k-cn-¨v,

BACK

                IÀ®w² = ]mZw² + ew_w²

                         AC = IÀ®w,

                 AC² = AB² + BC²

i.e., AC² - BC² = AB²

      AC²    BC²          AB²
     ------ - ------ = ------
      AB²    AB²         AB²

      AC²    BC²
     ------ - ------ =  1  ------- ( a )
      AB²    AB²

       BACK
AC            IÀ®w,

----- = ------------------------- = Sec A
 AB       A bpsS kao-]-hiw,



BC       FXnÀhiw BACK

----- = -------------- = Tan A
AB    kao-]-hiw

( AC / AB )² = ( Sec A )² = Sec² A

( BC / AB )² = ( Tan A )² = Tan² A

( a ) --> ( AC / AB )² - ( BC / AB )² = 1

                      i.e., Sec² A - Tan² A = 1

28. Nn{Xw t\m¡pI

BACK
tImWnsâ ioÀjw R Fó _nµp-hn-em-Wv.  AXp-sImïv Nm]w ARB bnð

A´ÀteJ\w sNbvXn-cn-¡pó tImWmWv ∠ARB.

CtX Nm]- n̄ð A´Àte-J\w sNbvXn-cn-¡pó asämcp tIm¬ BWv ∠AQB.   

Htc Nm]- n̄ð A´Àte-J\w sNbvXn-cn-¡pó tImWp-IÄ Xpey-am-bn-cn-¡pw.

∠ARB = ∠AQB

AXm-bXv Nn{X- n̄ð ImWn-̈ n-cn-¡pó Nm]w ARB bpsS A´Àen-JnX

tImWmWv ∠AQB

29. `mcw = hym]vXw × km{µX

hym]vXw =  Π ( R² - r² ) h

 hym]vXw =  Π ( R + r )( R - r ) h

                               r  =  5 / 2     = 2.5 cm

                               t  =  1 cm BACK



BACK

                             R  = 2.5 + 1  = 3.5 cm

                             h   =  15 cm.

hym]vXw  =  Π × ( 3.5 + 2.5 )( 3.5 - 2.5 ) X 15

                                  =  Π × 6 × 1 × 15

                                  =  282.6 cm³

       `mcw = 7.5 gms /cm3

BsI-`mcw = 282.6 × 7.5

        = 2119.5g = 2.1195kg

30. ]mZ-̄ nsâ hnIÀ®-¯nsâ \ofw = 10

hnIÀ®-¯nsâ]IpXn = 5

Dó-Xn, h BsW-ón-cn-¡s«

13² = h² + 5²

169 = h² = 25

   h²  = 169 – 25 = 144

   h = 12 cm
BACK

ka-N-Xp-c-kvXq-]n-I-bpsS hym]vXw

1/3 × ]mZ-hn-kvXoÀ®w × DóXn   = (1/3) × (10/√2)² × 12

                                                             =  ( 1/3 ) × 100 × (12 / 2 )

                                                             = 200 cc.

31. hym]vXw       = ( 1/3 ) ∏ r²h   = 96 ∏

                      h    = 8 cm

(1/3) ∏ × r² × 8 = 96 ∏

                                    96 ∏ × 3
                     r²    = ------------
                                        8 ∏ BACK



BACK

                  = 12 × 3     = 36

                      r          = √36          = 6 cm.
                                     _____
                       l = √ h² + r²
                                      ______
                = √ 8² + 6²
                                      ______
                 = √ 64 + 36
                                      ___
                 = √100

                          = 10 cm.

h{I-ap-J-¯nsâ hnkvXoÀ®0  = ∏rl

                                   = ∏ × 6 × 10    = 60 ∏  = 60 × 3.14

                                              = 188.4   = 188 cm²
BACK

32. Nn{Xw t\m¡p-I.

∠C = 180 - ( ∠A + ∠B )
       = 180 - ( 40 + 90 )
       = 180 - 130

       =  50o

  BC
-------- =  Sin 40
 AC

BC = AC × Sin 40   = 10 × 0.6428  = 6.428 cm

AB
------- = Cos 40
AC BACK



AB = AC × Cos 40   = 10 × 0.7660  = 7.66 cm BACK

33. Nn{Xw t\m¡pI

AB Xd-\n-c-̧ pw, C ]«-̄ nsâ Øm\hpw A Ip«nbpsS Øm\hpw BsWóv
k¦-ev¸n-¡pI

Nc-Snsâ \ofw = AC = 200 m

Xd-\n-c-̧ nð \nópw ]«-̄ n-te-bv¡pÅ Zqcw = BC

taðt¡m¬ = BAC = 55

     BC
-------  = Sin 55 = 0.8192

   AC
BACK

BC = AC × 0.8192 = 163.84 m

   icn-bmb D¯cw = 163.84m

34.

Htc _nµphnð \nópw hr¯-¯n-teb-bv¡pÅ cïv kv]Ài-tc-J-Ifpw Xpey-§-fmWv

Nn{X-¯nð {XntImWw ABC sb A, B, C Fóo _nµp-¡-fnð \nópw hr -̄
¯nteb¡pÅ kv]Ài-tc-J-I-fmbn ]cn-K-Wn-¡mw.

BACK



BACK

A bnð \nópÅ kv]Ài-tc-J-I-fmWv AE & AF

AE = AF

B bnð \nópÅ kv]Ài-tc-J-I-fmWv BD & BF
BF = BD

BACK
C bnð \nópÅ kv]Ài-tc-J-I-fmWv CD & CE

CD = CE

AF + BD + CE = AE + BF + CD

35. k¦ev]w : NXpÀ`pPw Hcp N{Io-b-N- XpÀ`p-P-am-Wv. CXnsâ ioÀj-I-§Ä O
tI{µ-amb hr -̄̄ nð BIp-óp.

A\p-am\w   ∠B + ∠D = 180 Un{Kn .

                          ∠A + ∠C = 180 Un{Kn

sXfnhv

{]kvXm-h\    
ImcWw

1.. ∠A  = ½ N m-]w BCD                           A´x-J-WvU-Nm-]-kn-²m´w

2.. ∠C  = ½ N m-]w BAD                      A´x-J-WvU-Nm-]-kn-²m´w

3.. ∠A  + ∠C  = ½ N m-]w BCD                 a = b bpw c = d bpw Bbmð

 +  ½ Nm-]w BAD                                    a + c = b + d BACK



BACK
4. N m-]w BCD + N m-]w BAD = 360°     FXnÀNm-]-§-fpsS Un{Kn Af-
                                                    hp-I-fpsS XpI

5. ∠A  + ∠C  = 360 /2 = 180                     {]kvXm-h\3, 4

6. ∠B  + ∠D  = 180                            Hcp NXpÀ`p-P-̄ nsâ Fñm
                                               tImWp-I-fp-tSbpw Af-hp-I-fpsS

                                                XpI360  BIp-óp.

36.

BACK

PQ  9.8 cm \of- n̄ð hc-bv¡p-I. Q ð h v̈ 50 ° AS-bm-f-s¸-Sp¯n AXn ð

9.6 cm \of-¯n ð R tcJ-s¸-Sp-¯p-I.  QR, PR Ch tbmPn-¸n-¡p-I. {XntIm-
W-̄ nsâ GsX-¦nepw cïv hi-§-fpsS a[y-ew-_-§Ä hc-bv¡p-I.  Cu tcJ-
IÄ kwK-an-¡pó  _nµp-hm-bn-cn¡pw {XntIm-W-̄ nsâ ]cn-hr-¯-¯nsâ

tI{µw O.  ]cn-hr-¯-¯nsâ tI{µ-¯nð (O) bnð \nópw GsXmcp ioÀj-

¯n-te-bv¡pÅ (P) AIehpw ]cn-hr-̄ -̄ nsâ Bc-am-Wv.  O tI{µ-ambpw
OP Bc-¯nepw Hcp hr¯w hc-bv¡p-I.  CXmWv APQR sâ ]cn-hr-̄ w.

Bcw = 5.5 cm
BACK

37. 4 sk.-ao. Bc-̄ nð Hcp hr¯w hc-bv¡pI.  tI{µ-̄ nð (O) \n pw 7.5 AI-
e-̄ nð P Fó _nµp tcJ-s -̧Sp-̄ p-I. OP bpsS a[y-ew_w hc¨v a[y-_n-µp-

hns\ M Fóv tcJ-s -̧Sp-̄ p-I. M tI{µ-ambpw MP Bc-̄ nepw asämcp
hr¯w hc-bv¡p-I.  cïv hr -̄§- fp-tSbpw  kwK-a-_n-µp-¡sf Q, R Fóv



BACK
AS-bm-f-s¸-Sp-¯p-I.  PQ, PR tcJ-s¸-Sp-¯p-I. Ch-bmWv kv]Ài-tc-Jm-J-WvU-
§Ä.

PQ = PR = 6.3cm

38.

BACK
hm«À Sm¦nsâ hym]vXw = AÀ²-tKm-f-̄ nsâ hym]vXw + knenï-dnsâ

                            hym]vXw

AÀ²-tKm-f-¯nsâ Bcw = 3 cm.
knen-ï-dnsâ Bcw = 3 m
knen-ï-dnsâ DóXn = 5 - 3 = 2 m
AÀ²tKmf-̄ nsâ hym]vXw  = (2 / 3) Π r³

                                            = (2 / 3) Π × 3 × 3 × 3

                                            = 18 Π m³

 knen-­-dnsâ  hym]vXw          = Π r² h   = Π × 3 × 3 × 2
                                              = 18 Π m³.

                      BsI hym]vXw   = 18 Π + 18 Π

                                                = 36 Π m³  = 113.04 m³

                                              = 113040 enäÀ

                                   [ 1 m³ = 1000 enäÀ]
BACK



BACK
39. 

Dev]ów    Q0      P0     P1   P0Q0   P1Q0
Acn    40   8.00   10.00    320    400
]¨-¡-dn-IÄ    12   3.50     5.50    412      66
tÌj-\dn      7   4.00     6.00      28      42
hkv{X-§Ä   10 30.00   35.00    300    350

                  ∑ poqo = 690

                                     ∑ p1qo = 858

                                         \S-̧ p-hÀjs¯ sam¯w sNehv
PohnX\n-e-hmc kqNnI = --------------------------------------------  × 100

              ASn-Øm\ hÀjs¯ sam¯w sNehv

                                     ∑ p1 q0 × 100
                                    = -------------------------

                                    ∑ p0q0
BACK

                               858 × 100
                                    = ----------------- =  124.35

                                   690

40. 

   ¢mkv   a[ym¦w x Bhr¯n  f  D = X - A        fD

  20 – 25      22.5         5       -15      -75
  25 - 30      27.5       12       -10    -120

  30 - 35      32.5       15        - 5      -75
  35 - 40      37.5       10          0         0
 40 - 45      42.5         6          5       30
  45 – 50      47.5         2        10       20

A = 37.5

N = ∑ f
 
   = 5 + 12 + 15 + 10 + 6 + 2

   = 50

∑ fD    =  - 75 +  -120 +  - 75 + 0 + 30 + 20

   =  - 270 + 50   =  - 220 BACK



BACK
                         ∑fD
 am[yw,  =  A + -------

        N

              = 37.5 - 4.4 = 33.1

Back ------------------ up


