
September 1995 Mathematics I - Answers
Back

1. A bnÂ \n¶v B bnte-bv¡pÅ Hcp GI-Z-amWv f F¦nÂ B GI-Z-̄ nsâ cwKw
FÃm-bvt¸mgpw B bpsS D]-KWw Bbn-cn-¡pw.

       ∴ icn-bmb D¯cw : B bpsS D]-KWw

2.  a, b, c Ch AP bnem-sW-¦nÂ,

                        a + c
         b =  -----------

                                 2

      5, x,  -7, Ch AP bnem-sW¶v X¶n-«p-­ v.

                  5 – 7      -2
      ∴ x =  -------- =  ----- =  -1
                    2          2

     ∴ icn-bmb D¯cw = -1

3. 2x² + x + 1 = 0

Zznam-\-k-a-hm-Iy-̄ nsâ kmam-\y-cq-]-hp-ambn Xmc-Xayw sNbvXmÂ,

              a = 2,

              b = 1,
Back

              c = 1

  hnth-N-Iw, b² - 4ac = 1² - 4 × 2 × 1

                                 = 1 - 8

                                 = -7

4.      S ← A + B F¶v kqNn-¸n-¡p-hm³ Hcp v̂tfmNmÀ«nÂ NXp-c-amWv
          D]tbm-Kn-¡p-¶-Xv.

5.     31241A©v  = 1 × 5° + 4 × 5¹ + 2 × 5² + 1 × 5³ + 3 × 54

6.       log V =  2 log a  +  log h F¶v X¶n-«p-­ v.

 2 log a = log a²

   log V = log a² + log h

           = log a²h Back



         V = antilog (log a²h) Back

          V = a²h

   icn-bmb D¯cw :  V = a²h

7.
                           1                  x         1

         
x -  -----  =  x  ×  -----  -  -----

                           x                  x          x

                                        x²        1
                                  =  -----  -  -----
                                        x         x

                                       x² - 1
                                  =  --------
                                          x

8.       2x² + 3x – 5 = 0.
Back

  Zznam-\-k-a-hm-Iy-̄ nsâ kmam-\y-cq-]-hp-ambn Xmc-Xayw sNbvXmÂ,

                   a = 2,

                  b = 3,

                  c = -5.

   Aqey-K-W-¯nse AwK-§-fpsS KpW\^ew =  c/a

                                                                    =  -5/2

9. aq¶mw IrXn-bn-epÅ Hcp t]mfn-t\m-an-b-ensâ Hcp LSIw (x – 1) BbmÂ,
Axnsâ ]Z-§-fpsS KptWm-̄ -c-̄ nsâ XpI ]qPy-am-bn-cn-¡pw.

10. s]mXp-hy-Xymkw = c­mw-]Zw – H¶mw-]Zw

                                   = -10 – (- 8)

                                   =   -2

       icn-bmb D¯cw =   -8, -10, -12,….

11.     Hcp GP bpsS n –mw]Zw = 2 × 3 n –1

                     n –mw ]Zw = a × r n –1

        Xmc-Xayw sNbvXmÂ, r = 3 Back



12.        x² - 8x = 0 Back

 x (x – 8) = 0

          ⇒  x = 0,    x – 8 = 0

                   ⇒   x = 0,   x = 8

  x² - 8x = 0   sâ aqey-K-W-¯nse Hcp AwKw  =  8

13.      x²  - (-mx) + 4 = 0

aqey-K-W-¯nse AwK-§-fpsS XpI =  -5

 ⇒ -m = -5

  ⇒  m = 5

14. y = x²,  y = -x + 6 . CXv Hcp Zznam\ ka-hm-Iy-am-b-Xn-\mÂ CXnsâ   aqey-K-W-

¯nÂ BsI 2 AwK-§Ä am{Xta D­m-bn-cn-¡p-I-bp-Åq.

Back
icn-bmb D¯cw : 2

15. n -mw ]Zw = 3n - 2

(n + 1) -mw ]Zw = 3(n + 1) – 2

                        = 3n + 3 –2

                         = 3n + 1

16.   Hcp tcJob GI-Z-̄ nsâ kmam-\y-cq]w  y = ax + b,  a ≠ 0,
        a, b ∈ R BWv.

17.
             x³ - 1        ( x - 1 )( x² + x + 1 )
           ---------  =  --------------------------
             x - 1                 ( x - 1 )

                         =  x² + x + 1

18.
       x² - 6x + 9 = 0.

     ( x - 3 )( x - 3 ) = 0

                          x = 3, 3 Back



  aqey-KWw  = { 3 } Back
aqey-K-W-¯nse AwK-§-fpsS F®w = 1

19.        21A©v = 1 × 5° + 2 × 51

                 = 1 × + 2 × 5

                          = 1 + 10

                          = 11

20.     Hcp I¼yq-«-dnÂ tiJ-cn-¡p¶ hnh-c-§-fpsS ASn-Øm\ GImw-K-
        amWv Hcp ]Zw

21.                  A = {0, 1, 2, 3}

              B = {0, 1, 2, 3, 4, 5}

              F = {(0, 0), (1, 1), (2, 2), (3, 3)}

FÃm {Ia-tPm-Sn-I-fnepw x AwKhpw y AwKhpw Xpey-am-Wv.

           AXm-bXv y = x

\n_-Ô-\m-coXn

f = { ( x, y ) / x ∈ A, y ∈ B, y = x }
Back

22.                  _____
               x = √ 254.8    BsW¶v hnNm-cn-¡pI

                    ______
log x = log  √ 254.8

         = ½ log 254.8

         = ½ × 3.4062

                  = 1.2031

      x = antilog (1.2031)

         = 1.596 × 101

                  = 15.96

23. H¶mw ]Zw a   BsW-¶n-cn-bv¡-s«,
.

        s]mXp-Kp-WIw, r = 5

                        5 --mw]Zw = 25/2 Back



                        5 -mw]Zw = a r5 -1 Back

                                    =  a r4

                a × 54 = 25/2

                                          25           1
                                 a =  -------  ×  -----
                                           2           54

                                             1
                                     = -----------
                                         25 × 2

                                     = 1/50
              H¶mw-]-Zw, a = 1/50

24. x² + 4x - 5 = 0

       kmam-\y-cq-]-hp-ambn Xmc-Xayw sNbm-XmÂ,

                 a = 1,
Back

                     b = 4,

                     c = - 5

      hnth-NIw =  b² - 4ac

                         = 4² - 4 × 1 × -5

                         = 16 + 20

                         = 36
                                       ________
                              -b ± √ b² - 4ac
                      x =  ---------------------
                                      2a
                                        __
                               -4 ± √36
                         =  --------------
                                 2 × 1

                                 -4 ± 6
                          =   -----------
                                 2 × 1

                                 -4 ± 6
                           =  -----------
                                     2 Back



                            = -10/2, 2/2 Back

                            = -5, 1

         aqey-KWw =  { 1, -5 }

25.
              5 | 227
                 |--------  2
              5 | 45
                 |--------  0
              5 | 9
                 |--------  4
                    1

            ∴ 227 = 1402 A© v

26.

Back

 A bnÂ \n¶v Bbnte-bv¡pÅ Hcp _Ôw GI-Z-am-I-W-sa-¦nÂ,

    1.  B _Ô- n̄sâ aWvU-ehpw KWw A bpw  Xp-ey-am-bn-cn-¡-Ww.

2.  A bnse Hcw-K-̄ n\v B bnÂ Htc-Hcp AwKw am{Xta ]mSp-Åq.

X¶n-«pÅ tNmZy-¯ns\ kw_-Ôn¨ v 2 -mw `mKw icn-bm-Ip-ón-ñ.

         ∴ AbnÂ \n¶pw Bbnte-¡pÅ Cu _Ôw Hcp GI-Z-a-Ã.

27. {XntIm-W-¯nsâ hi-§Ä = 17.8 cm,  32.5cm.

                     hnkvXoÀ®w, A = ½ × 17.8 × 32.5

                                         log A = log [ ( 1/2 ) × 17.8 × 32.5 ]

                                                  = log 17.8 + log 32.5 - log 2

                                                  = 1.2504 + 1.5119 - 1.3010 Back



                                                  =  2.4613 Back

                                             A  = antilog ( 2.4613 )

                                                 = 2.892 × 10²

                                                 = 289.2 cm²

28.       210 A© v = 0 × 5° + 1 × 5¹ + 2 × 5²

                   = 0 + 1 × 5 + 2 × 25

                   = 0 + 5 + 50

                   = 55

   1000 c­v = 0 × 2° + 0 × 2¹ + 0 × 2² + 1 × 2³

                   = 0 + 0 + 0 + 8

                           = 8
Back

210 A©v -  1000 c­v = 55 - 8

                                            = 47

29.   2x³ + kx² - 13x + 5 sâ Hcp LS-I-amWv (x - 2) F¶v X¶n-«p-­ v.

F¦nÂ LS-I-kn-²m-´-¯nsâ hn]-co-X-kn-²m-´-a-\p-k-cn-¨v,
P(x) sâ Hcp LS-I-amWv (x - a) F¦nÂ P(a) = 0 Bbn-cn¡pw.

P(x) = 2x³ + kx² - 13x + 5

(x - 2) Hcp LS-I-am-b-Xn-\mÂ P(2) = 0 Bbn-cn-¡pw.

P(2) = 0  ⇒

                    2( 2 )³ + k( 2 )² - 13( 2 ) + 5 = 0

                       2 × 8 + k × 4 - 13 × 2 + 5 = 0

                                     16 + 4k - 26 + 5 = 0

                                                   -5 + 4k = 0

                                                          4k = 5

                                                            k = 5/4 Back



30. Back

        a + 3           1            2
      ---------  +  --------  -  --------
       a² - 1        a + 1       a - 1

                   a + 3                  1           2  .
        =  -------------------  +   -------  -  -------  
           ( a - 1 )( a + 1 )       a + 1      a - 1

               a + 3          a - 1       2 ( a + 1 )
        =   ----------  +  --------  -  --------------      
               a² - 1         a² - 1          a² - 1

               a + 3 + a - 1 - 2( a + 1 )
        =  -----------------------------------
                          a² - 1

              a + 3 + a - 1 - 2a - 2
        =  ------------------------------
                       a² - 1

             0
        =  --------
             a² - 1

Back
        = 0

31. f( x ) = 2x² - 5x + 1

           f( -1 ) = 2 ( -1 )² - 5( -1 ) + 1

           = 2 × 1 + 5 × 1 + 1

           = 2 + 5 + 1

                    = 8

            f( 2 ) = 2( 2 )² - 5( 2 ) + 1

           = 2 × 4 - 5 × 2 + 1

                = 8 - 10 + 1

           = -1

            f( 3 ) = 2( 3 )² - 5( 3 ) + 1

           = 2 × 9 - 5 × 3 + 1 Back



           = 18 - 15 + 1 Back

           = 4

           f( -1 ) + f( 2 )          8 - 1
 ∴   ---------------------  =  --------
               f( 3 )                    4

                                  = 7/4

32 P(x) = x³ - bx² - cx + 3 sâ c­ v LS-I-§-fmWv  (x + 1), (x - 3).

       LS-I-kn-²m-́ -̄ nsâ hn]-co-X-kn-²m-´-a-\p-k-cn¨v,

               P(-1) = 0,     P(3) = 0    Bbn-cn-¡pw.

      P( -1 ) = 0 ⇒

         ( -1 )³ - b( -1 )² - c( -1 ) + 3 = 0

                              -1 - b + c + 3 = 0

                                   -b + c + 2 = 0

                                          -b + c = -2 ...........  ( 1 )
Back

     P( 3 ) = 0 ⇒

                 3³ - b( 3 )² - c( 3 ) + 3 = 0

                         27 - 9b - 3c + 3 = 0

                             -9b - 3c + 30 = 0

                                      -9b - 3c = -30

                                        3b + c = 10 ........... ( 2 )

( 1 ) - ( 2 ),
                                      -b + c = -2 +
                                     -3b - c = -10

                             ---------------------
                                           -4b = -12

                                                 b = -12/-4

                                                 b = 3

        ( 1 ) ⇒                        -3 + c = -2 Back



                                                 c = -2 + 3 Back

                                                 c = 1

                                    ∴ b = 3 ,  c = 1.

33.
                   x² + 3x + 2 = ( x + 2 )( x + 1 )

                            x² - 1 = ( x - 1 )( x + 1 )

                            x² - x = x( x - 1 )

 x² + 3x + 2       x² - x         ( x + 2 )( x + 1 )         x( x - 1 )
 --------------  ×   --------  =  -----------------------  ×   ------------
     x² - 1            x + 2          ( x - 1 )( x + 1 )          ( x + 2 )
                                 
                                     = x

34. AP bnse XpSÀ -̈bmb 3 ]Z-§Ä a - d, a, a + d BsW¶ v Icp-Xp-I.

                         XpI = 30

              a – d + a + a + d = 30

                          3a = 30
Back

                                  a = 10

           KpW-\-^ew = 960

       a(a + d) (a - d) = 960

 10(10 + d)(10 - d) = 960

                 100 - d² = 96

        d² – 100 – 96 = 4

                                     d = 2

                                a - d = 10 - 2

                                        = 8

                               a + d = 10 + 2

                                        = 12

APbnse ]Z-§Ä 8, 10 , 12  Ch BWv. Back



35.   P(x) = x³ + 4x² - 3x - 18 sâ Hcp LSIw (x - 2) BWv. Back

kn´-än¡v coXn-bnÂ lcn-¨mÂ,

                    2  |  1   4  -3   -18
                           |  0   2 12    18
                           |------------------------
                              1   6   9   |  0
                                             ------

 lc-W-^ew = x² + 6x + 9

           x² + 6x + 9 = (x + 3) (x + 3)

       ∴  a-äp LSI§Ä  = ( x + 3 ) , ( x + 3 ).

36.   NXp-c-¯nsâ \ofw x BsW¶pw hoXn y BsW¶pw hnNm-cn-¡p-I.

       x = 3y - 1 -------(1) F¶pw

          xy = 70 F¶pw X¶n -«p­v .

                    70    
        ∴ x =  -------        .............. ( 2 )
                     y

Back

( 1 ) ⇒       70
                ----- = 3y - 1
                  y

                  70 = y ( 3y - 1 )

            3y² - y =  70

     3y² - y - 70 = 0

Zznam-\-k-a-hm-Iy-̄ nsâ kmam-\y-cq-]-hp-ambn Xmc-X-ayw-sN-bvXmÂ,

                a = 3,

                b = -1,

                c = -70

 hnth-NIw = b² - 4ac

                  = (-1)² - 4 × 3 × (-70)

                  = 1 + 840 Back



                  = 841 Back
                                 _______
hoXn,           - b ±  √ b² - 4ac

              y  = -----------------------
                                2a
                              ____
                      1 ± √ 841
                  = --------------
                        2 × 3

                       1 ±  29
                  =  -----------
                           6

                      1 + 29      1 - 29
                  = ---------- ,  ----------

6               6 

                  =  30/6,  -28/6

                  =  5,  -14/3

\ofhpw, hoXnbpw t]mÌohv ]qÀ®-kw-Jy-I-fm-bn-cn-¡pw.

Back
    ∴ hoXn, y = 5

          \ofw = 3y - 1

                     = 3 × 5 - 1

                     = 15 - 1

                     = 14

  \ofw = 14, hoXn = 5

37.  Hcp b{´-¯nsâ hne hÀjw tXmdpw AXm-Xp-hÀj-̄ nsâ Bcw-`-¯n-epÅ hne-
bpsS 10% \nc-¡nÂ Ipd-bp¶p F¶ X¶n-«p-­v. AXm-bXv hÀjm-cw-`-¯n-epÅ

hne-bpsS 90% BIp-¶p hÀjm-h-km-\-¯nse hne..

Bcw-`-¯n-epÅ hne = a BsW¶v Icp-Xp-I.

1-mw hÀjm-h-km-\-̄ nse hne = 0.9a

2 -þmw hÀjm-cw -̄̀ nse hne     = 0.9a

2þmw hÀjm-h-km-\-̄ nse hne = 0.9a × 0.9

                                               = 0.9 × 0.9 × a Back



Back
1, 2, 3 F¶o-hÀj-§-fpsS Bcw-̀ -̄ n-epÅ hne  a, 0.9a, 0.9 × 0.9 × a Ch-
bm-Wv.

a H¶mw-]-Zhpw 0.9 s]mXp-Kp-W-I-hp-am-bn-«pÅ Hcp G.P. bnse ]Z-§-fmWv a,
0.9a, 0.9 × 0.9 a

4 -mw]Zw = 4 --mw hÀj-̄ nse hne

= GP bpsS 4 -mw]Zw

= a × r4 -1

          = ar³
             a = 15,000,  r = 0.9

4þmw hÀjs¯ hne = 15, 000 × (0.9)³

                                   = 15,000 × 0.9 × 0.9 × 0.9

                                         = 10,935 cq]

38. tKmf-¯nsâ hym]vXw =  ( 4/3 ) ∏ r³
Back

                                                      = ( 4/3 ) × ∏ × 15.5³

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

                                                       = ( 1/3 ) × ∏ × (11.8)² × h

                 ( 4/3 ) ∏ × 15.5³ = ( 1/3 ) ∏ × 11.8² × h

                                                  4 × 15.5³
                                         h =  ---------------
                                                     11.8²

                                   log h =  log [( 4 × 15.5³) / 11.8² ]

                                            =  log 4 + 3 log 15.5 - 2 log 11.8

                                            =  0.6021 + 3 × 1.1903 - 2 × 1.0719

                                            =  0.6021 + 3.5709 - 2.1438

                                            =  2.0292

                                         h =  antilog ( 2.0292 )

                                            =  1.069 ×  10² Back



                                            =  106.9 Back

                                            ≈ 107 cm

39.

    Back

AÂtKm-cnXw

sÌ¸v 1 : XpS-§pI

sÌ¸ 2 : XpI ←  0 , A ← 2

sÌ¸v 3 : XpI = XpI + 4

sÌ v̧ 4 :    A = 50 BtWm ?

           BsW-¦nÂ sÌ v̧  6 tebv¡v t]mIp-I.

                AsÃ-¦nÂ sÌ¸v 5 tebv¡v t]mIp-I.

sÌ¸v 5 : A ← A + 2

sÌ¸v 6 : XpI {]nâv sN¿pI

sÌ v̧ 7 : \nÀ¯p-I.

40.   x² - x 12 = 0 F¶v X¶n-«p-­ v. Back



Back
y = x²,  y = x + 12 Ch-bpsS {Km^v hc-bv¡p-I.  y = x² sâ {Km^v Hcp ]cm-s_m-
fbpw y = x + 2 sâ {Km^v Hcp t\Àtc-Jbpw Bbn-cn-¡pw.

Ch-bpsS kwK-a-_n-µp-hnsâ x \nÀt±-im-¦-am-bn-cn¡pw x² - x - 12 = 0 sâ
\nÀ²m-c-W-aqeyw.

        y  =  x²
.............................
       x           y
.............................
     - 4         16
     - 3          9
     - 2          4
     - 1          1
       0          0
       1          1
       2          4
       3          9
       4        16
.............................

Back
      y = x + 12
.............................
       x          y
.............................
     - 4            8
     - 3            9
     - 2          10
     - 1          11
       0          12
       1          13
       2          14
       3          15
       4          16
.............................

 {Km v̂ Xmsg sImSp-¯n-«p­v .

Back



Back
t\ÀtcJ ]cm-s_m-fsb JWvUn-¡p-¶Xv (-3, 9),  (4,16) F¶o _nµp-¡-fn-em-Wv.

\nÀ²m-c-W-aqeyw; x = - 3, x = 4

       ∴ aqey-KWw =  {- 3, 4}

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


