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September 1998  Mathematics II - Answers

1. hr¯-kvXq-]n-I-bpsS Bcw = r

                             DóXn = h
                                         ______
                   ]mÀtim-ó-Xn, l = √ h² + r²

           h{I-Xe hnkvXoÀ®w = Πrl
                                             _____
                                               = Πr √ h² + r²

2. Hmtcm-ómbn ]cn-tim-[n-¨mð

    50 - 59

               D -̈]-cn[n + \oN-]-cn[n

a[ym¦w =  --------------------------------
                                   2

                  59 + 50
              =  ----------
                       2

              = 54.5
BACK

    51 – 60

                D -̈]-cn[n + \oN-]-cn[n
a[ym¦w =  -------------------------------

                                    2

                      60 +  51
               =  ---------------
                           2

               = 55.5

     50 - 60

D -̈]-cn[n + \oN-]-cn[n

a[ym¦w =  -------------------------------
                                    2

BACK
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                     50 + 60
               =  --------------
                           2

               =  55

     49 – 60

D -̈]-cn[n + \oN-]-cn[n

a[ym¦w =  -------------------------------
                                    2

                      60 + 49
               =   -------------
                           2

                =  54.5

∴  icn-bmb D¯cw = 50 - 60

3.
          Cos A
         -----------  = Cot A
          Sin A

                         ≠ Tan A.
BACK

                                  Cos A
∴  icn-bmb D¯cw: -----------             
                                   Sin A

4.   a Un{Kn Af-hpÅ Nm]w, Nm]w ACD BsW-ón-cn-¡-s«. AXm-bXv

∠ AOB = a°



   BACK

Nm]w ACB bnð A´Àte-J\w sNbvXn-cn-¡pó tIm¬. = ∠ACB

       ACBD Hcp N{Iob NXpÀ`p-P-am-Wv.

     ∠ ACB + ∠ ADB = 180

                 ∴  ∠ ACB = 180 -∠ ADB

                       ∠ ADB = 1/2 ∠ AOB

                                 = a/2

                   ∴ ∠ ACB = 180 - a/2

∴ a Un{Kn-bpÅ Nm]-¯nð  A´Àte-J\w sNbvXn-cn-¡pó  tImWnsâ

Afhv = 180 - ( a/2 ).

5.    acn-̈ -h-cpsS F®w = D

hÀj-a-[y-¯nse P\-kwJy = M

acn-¨-h-cpsS F®w

                  CDR =  ----------------------------------- × 1000
                                    hÀj-a-[y-¯nse P\-kwJy

                                         = D / M × 1000
BACK

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

6.  Nn{Xw t\m¡pI

    ∠ OPQ = 30°   ∴ ∠ OQP = 30°

BACK
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    ∠  POQ = 180 - (∠OPQ + ∠OQP)

                  = 180 - (30 + 30)

                  = 180 - 60

                  = 120°

∴ Nm]w PAQ = 120°
(Hcp eLp-Nm-]-¯nsâ Un{Kn Afhv B Nm]-¯nsâ tI{µ-tIm-Wnsâ Af-hm-
Ipóp).

∴  Nm]w PBQ = 360° - Nm]w PAQ

                        = 360° – 120°

                        = 240°

7. Cosec² θ - Cot² θ = 1  Fó  v \ap-¡-dnbmw

                          -Cot² θ = 1 - Cosec² θ

                           Cot² θ = Cosec² θ - 1

icn-bmb D¯cw :  Cot² θ = Cosec² θ - 1
BACK

8.

Htc Nm]-¯nð  A´Àte-J\w sNbvXn-cn-¡pó tImWp-IÄ Xpey Af-hp-Å-h-
bm-bn-cn-¡pw.

eLp-Nm]w QR ð A´Àte-J\w sNbvXn-cn-¡pó tImWmWv ∠ QSR

eLp-Nm]w QR ð A´Àte-J\w sNbvXn-cn-¡pó thsdmcp tImWmWv

∠ QPR

∴ ∠QSR  = ∠QPR. BACK



BACK
9. Hcp ka-NXpckvXq]n-Ibv¡v 4 ]mZ-h-¡p-Ifpw 4 ]mÀiz-h-¡p-Ifpw     Dïv .

                      Hcp ]mZ-h-¡nsâ \ofw = a

∴ Fñm-h-¡p-I-fp-sSbpw IqSn BsI \ofw = 4a + 4a

                                                               = 8a

10. ∠ PQS sâ A´x-J-WvU-Nm-]-amWv Nm]w PQ.

          ∠ SQR sâ A´x-J-WvU-Nm-]-amWv Nm]w SR.

Cu tPmSn tImWp-IÄ¡mWv Htc A´x-J-WvU-Nm]w Cñm-¯-Xv.

11. Hcp N{Iob NXpÀ`p-P-̄ nsâ FXnÀioÀj-tIm-Wp-IÄ A\p-]q-c-I-§-fm-bn-cn-
¡pw.

BACK

        ∠ M = 75°

    ∴ ∠ K = 180° - 75°

               = 105°

∴ icn-bmb D¯cw = 105°

12. Hcp Nm]hpw AXnsâ FXnÀNm-]hpw tNÀómð Hcp hr¯w e`n¡pw

        Nm]w APB +  Nm]w AQB = 360°

                          Nm]w APB = 170°

                      ∴ Nm]w AQB = 360° - 170°

                                                  = 190°
               ∴ icn-bmb D¯cw = 190° BACK
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13.  Hcp eLp-Nm-]-̄ nsâ Un{Kn Afhv B Nm]- n̄sâ tI{µ-tIm-Wnsâ Af-hm-Ip-

óp.

                   ∠ PCR = 95° Bb-Xp-sImï v

         Nm]w PQR = 95°

∴ icn-bmb D¯cw = 95°

14. Hcp eLp-Nm-]-̄ nsâ Un{Kn Afhv  B Nm]-̄ nsâ tI{µ-tIm-Wnsâ Af-hm-
Ipóp.

      ∴  tI{µ-tIm-Wnsâ Af-hv = 75°

15.

BACK
      Nm]w BAC bpsS Un{Kn Afhv

                  = ∠BSA + ∠ASC

                  = 100° + 110°

                  = 210°

 ∴ icn-bmb D¯cw = 210°

16. ss]¸nsâ _mly-hymkw = 10 cm

                      _mly-hymkw = 10 / 2

                                                = 5 cm

                       B -́c-Bcw = 4 cm

                   ss]¸nsâ I\w = 5 – 4 BACK
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                                                 = 1 cm

    ∴ icn-bmb D¯cw = 1 cm

17.
Sin( 90 - A ) = Cos A

        Sin( 90 - 10 ) = Cos10

                   Sin 80 = Cos10

                   Sin 80        Cos 10
                   ----------  =  -----------
                   Sin 10         Sin 10

                                = Cot 10

               x sâ hne = 10

   ∴ icn-bmb D¯cw = 10
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18. {]m]vXm-¦-§-fpsS F®w, n = 8

                    A`yq-l-am-[yw, A = 64

 A bnð  \nópÅ hyXn-bm-\-§-fpsS XpI, ∑D = -16
                 _
        am[yw, x  =  A + ( ∑ D / n )

                         = 64 + ( -16 / 8 )

                         = 64 – 2

                         = 62

19. Hcp ka-N-Xpc kvXq]n-Ibv¡v 4 ]mZ-h-¡p-Ifpw 4 ]mÀiz-h-¡p-Ifpw Dï v.

Hcp ]mZ-h-¡nsâ \ofw, a = 10 cm

              ]mÀtimóXn = ?

 ]mÀiza-pJ hnkvXoÀ®w = 4 × Hcp ka-`p-P-{Xn-tIm-W-̄ nsâ hnkvXoÀ®w

                                                    _
                                      = 4 × ( √3 a² / 4 )
                                           _
                                      = √3 a²

IqSmsX ]mÀiz-apJ hnkvXoÀ®w = 2al BACK



                                                      _ BACK
                                    ∴  √3 a² = 2al
                                            _
                                          √3 a = 2l
                                                        _
                                                           √3a
                                           ∴ l  =  ------
                                                        2
                                                        _
                                                         

           √3 × 10
                                                  =  ------------
                                                           2
                                                          _
                                                  =  5√3 cm.

20. hr -̄kvXq-]n-I-bpsS hym]vXw = ( 1/3 ) ∏ r²h

                                                     r = Bcw
BACK

                                                    h = DóXn

hr -̄kvXq-]n-I-bpsS hymkw Xpey-am-sWóv Xón-«p-Å-Xn-\mð Bc-§fpw
Xpey-am-bn-cn-¡pw. Bcw Xpey-am-Ip-t¼mÄ, hym]vXw Dó-Xn-tbmSv A\p-]m-X-̄ n-
em-bn-cn-¡pw.

   Dó-Xn-I-fpsS Awi-_Ôw = 3 : 2

hym]vX-§-fpsS Awi-_Ôw = 3 : 2

            icn-bmb D¯cw :    3 : 2 ó

21.      Sin² θ + Cos² θ = 1
            _____________                _
        5√Sin² θ + Cos² θ          5 × √1
    ∴ ----------------------------  =  ---------
                        2                          2

                                                  5 × 1
                                             =  --------
                                                     2

                                             = 5 / 2

22. AÀ²-tKm-f- n̄sâ ]c-ó-ap-J-¯nsâ hnkvXoÀ®w = ∏ r²
                                                                                     = 18 ∏ cm²

     h{I-ap-J-¯nsâ hnkvXoÀ®w = 2 ∏ r²  BACK



                                                   = 2 × 18 ∏  BACK

                                                         = 36 ∏ cm²

23.    Sin( 90 - θ ) = Cos θ

           Cos( 90 - θ ) = Sin θ   Fóv \ap-¡-dnbmw

     Cos( 90 - θ )        Sin θ
    -------------------  =  --------
      Sin( 90 - θ )         Cos θ

                                       = Tan θ

24.       AB = 24

               AC = 12

               OC = 5

BACK
              AO² = AC² + OC²

                      = 12² + 5²

                      = 144 + 25

                      = 169
                            ___
                AO = √169

                      = 13

  hr¯- n̄sâ Bcw = 13 cm

hr¯-¯nsâ hymkw = 13 × 2 BACK

= 26 cm



BACK
25.   AB = 20 cm

  AC = 16 cm

  ∠ A = 65°

        Sin A = 0.9063

-{Xn-tIm-W-w ABC bpsS hnkvXoÀ®w = 1/2 × AB × AC × Sin A

                                                       = ( 1/2 ) × 20 × 16 × 0.9063

                                                       = 10 × 16 × 0.9063

                                                       = 145.008 cm²

26.

    {]m]vXm¦w     D = x - A
           36           0
           38           2
           42           6
           24        -12
           36           0
           28          -8

BACK
                  A = 36

               ∑D = 0 + 2 + 6 +  -12 + 0 +  -8

                     = 8 – 20

                     = -12

                  n = 6
                   _
     am[yw , x = A +  ( ∑ D / n )

                      = 36 +  ( -12 / 6 )

                      = 36 – 2

                      = 34
BACK



27. Nn{Xw  t\m¡pI BACK

     Nm]w XAY = 110°

     Nm]w YBZ = 150°

Nm]w  YBZ ð  A´Àte-J\w sNbvXn-cn-¡pó  tImWmWv ∠ X

A´Àte-J\w sN¿pó  tIm¬ = 1/2 ×  A´x-J-WvU-Nm]w

                                                = 1/2 × 150

                                                = 75°

Nm]w  CZ  ð  A´Àte-J\w sNbvXn-cn-¡pó  tImWmWv ∠ Y

Nm]w  XCZ  = 360 -  (Nm]w  XAY + Nm]w  YBZ)
BACK

                   = 360 - (110 + 150)

                   = 360 - 260

                   = 100°

             ∠ Y = 1/2 × Nm]w XCZ

          = 1/2 × 100

                   = 50°

 Nm]w  XAY ð  A´Àte-J\w sNbvXn-cn-¡pó  tImWmW ∠Z.

             ∠ Z = 1/2 × Nm]w  XAY

                   = 1/2 × 100

                   = 55° BACK



             ∠ X = 75°
BACK

             ∠ Y = 50°

             ∠ Z = 55°

28.

     OT = 4.5

             PT = 6

             OT ⊥  PT

        ∆ OPT  Hcp a«-{Xn-tIm-W-amWv

BACK

           OP² = PT² + OT²

                   = 6² + 4.5²

                   = 36 + 20.25

                   = 56.25
                         _____
         ∴ OP = √ 56.25

                   = 7.5 cm

29. k¦ð¸w

 O tI{µ-amb hr -̄̄ nð ,

                Rm¬ AB  = Rm¬  CD IqSmsX

                OM  ⊥  AB

                ON  ⊥  CD BACK



BACK
       A\p-am\w

        OM = ON

      sXfnhv

    OB, OD Ch hc-bv¡pI

     ∆ OBM, ∆ ODN Ch ]cn-K-Wn-¡pI

  BACK

      {]kvXm-h\                  ImcWw

1. BM = 1/2 AB   k¦ev̧ w:  hr -̄tI-{µ-¯nð \nópw RmWn-te-bv¡pÅ
                            ew_w RmWns\ ka-̀ mKw sN¿pw.

2. DN = 1/2 CD   k¦ev̧ w:  : hr -̄tI-{µ-¯nð \nópw RmWn-te-bv¡pÅ
                              ew_w  RmWns\ ka-̀ mKw sN¿pw

3. AB = CD          k¦ev̧ w:

4. BM = DN   {]kvXm-h\ 1, 2, 3

5. ∠M = ∠N = 90     k¦ev̧ w: ew_-¯nsâ \nÀÆ-N\w

6. BO = DO    Htc hr¯- n̄sâ Bc-§Ä

7. ∆OBM ≅ ∆OPN    ]kvXm-h\ 4, 5, 6. RHS kn²m´w

8. OM = ON    kÀÆ-k-a-{Xn-tIm-W-§-fpsS kam-\-`m-K-§-fpsS
  Af-hp-IÄ

BACK



30. BACK

Sin A                  Sin A
     ----------------  +  ---------------
      1 + Cos A     1 - Cos A

      ekmKp = ( 1 + Cos A) (1 - Cos A)

Sin A                  Sin A
     ----------------  +  ---------------
      1 + Cos A     1 - Cos A

                Sin A (1 - CosA) + Sin A (1 + Cos A)
         =  -----------------------------------------------------
                                 1 – Cos² A

                 Sin A - Sin A Cos A + Sin A + Sin A Cos A
           =  ------------------------------------------------------------
                                      1 – Cos² A

                    2 Sin A
           =  ------------------
                 1 - Cos2 A 

                    2
            =  ---------
                 Sin A

            = 2 Cosec A

BACK
31.  ss]¸nsâ \ofw, h = 50 cm

                             R + r = 20 cm

          ss]¸nsâ I\w = R - r

                                     = 2 cm

      ss]¸nsâ hym]vXw = ∏( R + r )( R - r )h

                                      = ∏ × 20 × 2 × 50

                                      = 3.14 × 20 × 2 × 50

                                      = 6280  cm³

32. P0 =  ASn-Øm-\-hÀj-¯nse hne

         P1 = \S-¸p-hÀjs¯ hne BACK



BACK
 DXv̧ ów 1994 se hne P0 1996 se hne P1

       A          425           615
       B          345           380
       C          214           258
       D          197           224

         ∑P0 = 425 + 345 + 214 + 197

                = 1181

         ∑P1 = 615 + 380 + 258 + 224

               = 1477

                                        ∑P1

hne-\n-e-hmc kqNnI =  ------ × 100
         ∑P0

BACK

                                    1477
                                 = --------  × 100
                                     1181

                                 = 1.2506 × 100

                                  = 125.06

33. Bh-iy-apÅ hnkvXoÀ®w = D]-cn-Xe hnkvXoÀ®w × 100

                                                 = 4 Π r² × 100

                                                       25 × 25 × 100 Π 
                                                 =  ------------------------- m²
                                                            100 × 100

                                                 = 19.625 m².

34.

{]mb-]-cn[n        Rx         Sx        RxSx
15 \v Xmsg        13    28,000     3,64,000
15 - 29          4    50,000     2,00,000
30 Dw AXn\v apI-fnepw        35    65,000   22,75,000

              ∑SxRx  = 3,64,000 + 2,00,000 + 22,75,000
BACK

                       = 28,39,000



BACK
                 ∑Sx = 28,000 + 50,000 + 65,000

                       = 1,43,000

              SDR =  ∑SxRx / ∑Sx

         28,39,000
                       =  ------------------
                              1,43,000

                       = 19.85

                       ≈ 20

icn-bmb D¯cw = 20

35. ∠A = 56°

         AB = 7m

        BC  = ?
BACK

                FXnÀhiw

      Sin A = ----------------
                  IÀ®w

                     BC
    Sin 56 =  -------
                     AB

         BC = Sin 56 × AB

               = 5.8030 m

36.

BACK
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8.5 cm  \of¯nð AB hc-bv¡p-I. A bnð h v̈ 40° bnepw B bnð h v̈ 50°
bnepw tcJmJWvU§Ä hc-bv¡p-I. ChbpsS kwKa _nµp-hns\ O Fóv
tcJ-s -̧Sp-̄ p-I. AC, BC  Ch tbmPn¸n¡p-I.

{XntIm-W-¯nsâ tImWp-I-fpsS ka-`m-Pn-IÄ hc-bv¡p-I.  Ah JWvUn-¡pó
_nµp-hmWv A´Àhr-̄ -tI{µw (O)

hr -̄tI-{µ-¯nð \nópw GsX-¦nepw Hcp `pP-̄ n-te-bv¡pÅ ew_w hc-
bv¡p-I.

hr -̄tI-{µ-¯nð  \nó v ew_w p̀Ps¯ JWvUn-¡pó  _nµp-hn-te-bv¡pÅ
Zqc-amWv A´Àhr¯¯nsâ Bcw.

B _nµp-hns\ M Fó v tcJ-s¸-Sp-¯p-I.  O tI{µ-ambpw OM Bc-ambpw Hcp
hr¯w hc-̈ mð  A´Àhr¯w e`n-¡p-óp.

A´Àhr¯¯nsâ Bcw. =  3.4 cm

37.

BACK

O tI{µ-ambn  4 cm Bc-̄ nÂ Hcp  hr¯w hc-bv¡p-I. tI{µ-¯nÂ \n¶pw

7sk.ao AIse  A Fó  _nµp  tcJ-s -̧Sp-̄ p-I. OA bpsS  aZv[yew_w hc-
bv¡p-I. ew_w OA bnð  Iq«nap«pó  _nµphns\  M Fó  tcJ-s -̧Sp-̄ p-I.

M tI{µ-ambn hc¯¡hn[¯nð  OM Bc-¯nð  Hcp hr¯w hc-bv¡p-I. O
tI{µ-ambn«pff hr¯hpw M tI{µ-ambn«pff hr¯hpw  Iq«nap«pó

_nµp¡sf  Q Fów R Fów tcJ-s -̧Sp-̄ p-I

AQ, AR Ch tbmPn-¸n-¡p-I. ChbmWv O tI{µ-ambn« hr¯¯nte bv¡pff
kv]ÀitcJmJÞ§Ä.

 AQ  =  AR =   5.7 sk.ao

38. AÀ²-tKm-f-¯nsâ hym]vXw = ( 2/3 ) ∏r³

                                           r = Bcw

                                    r = 36 cm BACK



BACK
                       hym]vXw = ( 2/3 ) × ∏ × 36 × 36 × 36

hr -̄kvXq-]n-I-bpsS hym]vXw  = ( 1/3 ) ∏ r² h

                                             r = Bcw

                                            h = -DóXn

                                             r = 48 cm

                          hym]vXw = ( 1/3 ) × ∏ × 48 × 48 × h

   AÀ²-tKm-f-̄ nsâ hym]vXw = hr -̄kvXq-]n-I-bpsS hym]vXw

      ( 2/3 ) × ∏ × 36 × 36 × 36 =  ( 1/3 ) × ∏ × 48 × 48 × h

                    2 × 36 × 36 × 36 = 48 × 48 × h

                                                    2 × 36 × 36 × 36
                                            h = --------------------------
                                                           48 × 48

                                             = 40. 5 cm
BACK

39.
¢mÊv ]cn[n   a[ym¦w      f       D        fD
    5 –15       10     1    - 30     - 30
  15 – 25       20     6    - 20    -120
  25 – 35       30   20    - 10   - 200
  35 – 45       40     8        0         0
  45 – 55       50     3      10       30
  55 – 65       60     2      20       40

          A = 40

          D = X - A

         N  =  ∑f

              =  1 + 6 + 20 + 8 + 3 + 2

               =  40

        ∑ fD =  -30 +  -120 +  -200 + 0 + 30 + 40

                =  -350 + 70
BACK



                =  -280 BACK

am[yw, , x = A + ( ∑ fD / N )

                = 40 +  ( -280 / 40 )

                 = 40 - 7

                 = 33

40. Ifn-¸m-«-¯nsâ hym]vXw = hr -̄kvXw-`-¯nsâ hym]vXw + cïv
                                        hr -̄kvXq-]n-I-I-fpsS hym]vXw.

hr -̄kvXw-`-¯nsâ hym]vXw

     Bcw = 8 cm
   DóXn = 12 cm BACK

 hym]vXw = ∏r²h
              = ∏ × 8 × 8 × 12
              = 768 ∏

hr -̄kvXq-]n-I-bpsS hym]vXw
   Bcw = 8 cm
DóXn   = (30 - 12)/2
              = 9 cm

hym]vXw = ( 1/3 ) ∏r²h
              = ( 1/3 ) ∏ × 8 × 8 × 9
              = 64 × 3 ∏
              = 192 ∏

cïv hr -̄kvXq-]n-I-I-fpsS hym]vXw = 2 × 192 ∏
                                                       = 384 ∏

              Ifn-̧ m-«-̄ nsâ hym]vXw = 768 ∏ + 384 ∏
                                                       = 1152 ∏
                                                       = 3617.28 cm²
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