
September 1996, Mathematics I - Answers

BACK

1. P = {2, 3, 4, 5}  Q = {1}
n (p) = 4  n (Q) = 1

P bnð \nóv Q bnte-bv¡pÅ GI-Z-§-fpsS F®hpw P bnse AwK-§-fpsS F®hpw
Xpey-am-bn-cn-¡pw.

P bnð \nó v Q bn tebv¡pÅ GI-Z-§-fpsS F®w = 4

icn-bmb D¯cw :  4

2.    AP bpsS n-mw ]Zw 3 - 2n BsWóv Xón-«p-ïv.
nþmw ]Zw   = 3 - 2n
(n - 1) þmw ]Zw = ?
tn - 1 = 3 - 2 (n - 1)  = 3 - 2n + 2  = 5 - 2n

icn-bmb D¯cw :  5 - 2n

asämcp coXn

t1 = 3 – 2 × 1 = 1
t2 = 3 – 2 × 2 = - 1
d = t2 – t1 = - 2
tn - 1  = tn - d = 3 - 2n - (- 2)   = 5 - 2n BACK

3.      aqey-KWw = {2, -2) Fóv Xón-«p-ïv.
aqey-K-W-¯nse AwK-§-fpsS XpI = 2 + -2 = 0

KpW-\-̂ ew = 2 × -2 = - 4
ka-hmIyw :

x² - (XpI) x + KpW-\-^ew = 0

x² - 0x + (- 4) = 0
x² - 4 = 0

icn-bmb D¯cw :  x² - 4 = 0

4. v̂tfm NmÀ«nð, Ub-aïv BIr-Xn-bn-epÅ t_mIvkmWv Unkn-j³ t_mIvkns\ kqNn-
¸n-¡m³ D]-tbm-Kn-¡p-ó-Xv.

icn-bmb D¯cw : Ub-aïv BIr-Xn.

5.             1               1                1              - 1
   ---------  -  ---------   =   ---------- -  ---------
    a – b        b – a           a – b        a – b BACK



                                         1                1 BACK
                                 = ---------- + ------------
                                     a – b         a – b

                                         2
                                 = -------------
                                       a – b

icn-bmb D¯cw :                  2
                                         --------

                                                    a – b

6.      14 Aôv = 4 × 5 + 1 ×  5  = 4 × 1 + 1 × 5 = 9

                 icn-bmb D¯cw :  14 A©v

7.       log M + log N = log MN

log V =  log  π  +  2 log r + log h Fóv Xón-«p-ï v.

BACK
         = log π  + log r² + log h

log V = log πr²h

      V = πr²h

icn-bmb D¯cw :  V = ππ r²h

8. LS-I-kn-²m-´-¯nsâ hn]-coX kn²m-´-a-\p-k-cn-¨v, p (x) sâ Hcp LSIw (x - a) BsW-

¦nÂ p (a) = 0  Bbn-cn-¡pw.  Hmtcm-¶mbn ]cn-tim-[n-¨mÂ,

(x + 1)

P(-1) = (-1)³ - 6(-1)² + 11(-1) – 6  ≠  0

(x + 2)

P(-2) = (-2)³ - 6(-2)² + 11(-2) – 6   ≠ 0

(x + 3)

P(2) =  (2)³ - 6(2)² + 11(2) – 6  =  0

p (x) = x³ - 6x² + 11 x - 6 sâ Hcp LS-I-amWv (x  -2) BACK

icn-bmb D¯cw : (x - 2)



9. \nÀ²m-cW aqey-̄ nsâ kz`mhw Xocp-am-\n-¡p-óXv hnth-N-I-am-Wv.  Hcp Zznam\ ka-hm-Iy-
¯n\v  cïv hyXykvX \nÀ²m-cW aqey-§Ä Dsï-¦nð b² - 4ac > 0 Bbn-cn-¡pw.

b²   > 4ac

icn-bmb D¯cw :  b² > 4 ac BACK

10. s]mXp-hy-Xymkw = AP bnse ASp-̄ -Sp¯ ]Z-§Ä X½n-epÅ Ønc-amb hyXymkw

= 12 + 3√ 2 – (10 + 4√2) = 12 - 10 + 3 √2 – 4√2

= 2 - √2

icn-bmb D¯cw  = 2 – √√ 2

11. LS-I-§-fpsS cïmw ]Z-§-fpsS KpW-\-̂ -e-amWv t]mfn-t\m-an-b-ensâ A´y-]-Zw.

(x - 1) (x + 2) = x³ - x² - 4x – k

cïmw ]Z-§-fpsS KpW-\-̂ ew = 1 × 2 × -2

- k = 4 k = - 4

icn-bmb D¯cw = - 4

12. GP bpsS nþmw ]Zw  = 2 × 3n – 1 BACK

         2-mw ]Zw = 2 × 3 2- 1

               = 2 × 3 = 6

icn-bmb D¯cw : 6

13. p (x) = x² - 2x = 0
hnth-NIw = b² - 4ac
                 = (-2)² - 4 × 1 × 0 = 4

icn-bmb D¯cw :  4

14. y = - ½ x² \v Gähpw IqSnb hne e`n-¡p-óXv x = 0 BIp-t¼m-gm-Wv.

y = - ½  × 0²  = 0

icn-bmb D¯cw : 0 BACK



15. Hómw-]Zw, t1 = ½ BACK

t2 =1

         t3 = 1 ½

 t2 – t1 = t3 – t2 = ½

Hcp t{iWn-bpsS XpSÀ¨-bmb cïv ]Z-§-fpsS  hyXymkw Hcp \nÝnX kwJy BsW-

¦nð B t{iWn Hcp AP bnem-bn-cn-¡pw.

icn-bmb D¯cw :  kam-́ c t{]m{K-j³

16. F (2) = 4 F (3) = 10 F¶v X¶n-«p-­v.

Hcp GI-Z-̄ nsâ {Ia-tPm-Sn-I-fpsS y - BwK-§-fpsS KWs¯ AXnsâ cwKw Fóp ]d-
bpóp

x = 2  BIp-t¼mÄ F (x) = 4
x = 3  BIpt¼mÄ F (x) = 10

cwKw = {4, 10}

17.         2         3          2x + P
    -----  + ------ = -----------
      x²       x³                 x³

BACK
           2x + 3             2x + p
          ---------  =  -----------
              x³                      x³

p = 3

icn-bmb D¯cw :  p = 3

18.    P (x) = x² + 14 x + 49 = 0

(x + 7) (x + 7) = 0

kotdm LSI kn²m´w A\p-k-cn v̈,

x = -7, x = -7

\nÀ²m-cW aqey-§Ä Xpey-§-fmWv
aqey-KWw = {-7} BACK
icn-bmb D¯cw :  1



BACK
19.  Aôv B[m-c-amb kwJym-\ -k-{¼-Zm-b-¯nse \yqa-d-ep-I-fmWv 0, 1, 2, 3, 4.

icn-bmb D¯cw = 44 A©v

20.  N ß  N + 3, AXm-bXv N sâ hne N + 3 Bbn Iev]n-¡p-óp.

      hÀ²-\hv = 3

 icn-bmb D¯cw = 3

21.

Cu {Km^nð Hcp x AwK-̄ n\v cïv y AwK-§-fp-ïv. AXp-sIïv Cu {Km^v Hcp GI-Z-a-ñ.

22. log  = 0.3010 F¶v X¶n-«p-­v.

log 20 Â, BACK
]qÀ®mwiw = 1, `nómwiw = 0.3010

log 20 = 1.3010
   log (20)³ = 3 log 20
     = 3 × 1.3010 = 3.9030

icn-bmb D¯cw : 3.9030

23. AP bpsS Hómw-]Zw a BsWópw s]mXp-hy-Xymkw d BsWópw k¦-ev¸n-¡p-I.

n-mw ]Zw = an
an = a + (n - 1) d
n = 10 Fóv Xón-«pïv

d = 4
]¯mw-]Zw = 30

a + (10 - 1)d = 30
a + ad = 30
a + a × 4 = 30 a = - 6
icn-bmb D¯cw = - 6 BACK



BACK
24.    aqey-KWw = {3 +√2,  3 - √2}

aqey-K-W-¯nse AwK-§-fpsS XpI, a + b = 3 + √2 + 3 - √2 = 6

KpW-\-^-ew, ab = (3 + √2) ( 3 - √2)

                         = 3² - (2)² = 9 - 2 = 7

Zznam\ ka-hm-Iy-¯nsâ kmam-\y-cq-]w,

x² - (a + b) x + ab = 0
           x² - 6x + 7 = 0

25.   312 Aôv = 2 × 5
o

  + 1 × 5 1 + 3 × 5² = 82

26.   ]«nImcoXn

f = {1, 0), (2, 1), (3, 2), (4, 3) }
BACK

Fñm {Ia-tPm-Sn-I-fnepw y AwKw, x  AwK-t¯-¡mÄ Hóv Ipd-hm-Wv.

AXm-b-Xv, y = x - 1

icn-bmb D¯cw = f = {(x,y) / X A,  Y  B,  y = x - 1}

27.  Bcw, r = 21.5 cm

tKmf-̄ nsâ D]-cn-Xe hnkvXoÀ®w = 4π r²

                   A = 4 × 21.5 2
          Log A = log 4 +  log  + 2 log 21.5

                              = 3.7638
hnkvXoÀ®w  = antilog (3.7638)  =  5805

BACK
   icn-bmb D¯cw = 5805



28. 1110 cïv = 14 BACK
sXm«-Sp¯ \yqa-d-ep-IÄ = 15, 16, 17

15 = 1111 cïv

16 = 10000 cïv
17 = 10001 cïv

icn-bmb D¯cw = 1111 cïv v, 10000 cïv v,  10001 cïv

29. t]mfn-t\m-an-bð  P (x) = x³ + 2x² - 13 x + 10
Hcp LSIw = (x - 1)

(x³ + 2x² - 13 x + 10 ) ÷ (x – 1)  =è

lc-W-̂ ew = x² + 3x - 10
x² + 3x - 10 = (x + 5) (x - 2)

BACK

LS-I-§Ä = (x - 1) (x + 5) (x - 2)

30.    x            y            xy
-------  + ------- + ----------. = ?

 x + y      x - y      x² - y²

 ekmKp = x ²  – y²

 x               y          xy
-------  + ------- + ----------
 x + y      x - y      x² - y²

                     x ( x - y ) + y ( x + y ) + xy
                 = ----------------------------------

                                         x² - y²

                       x² - xy + xy + y² + xy
                 = -----------------------------
                                  x² - y²

                        x² + y² + xy
                 = ----------------------
                           x² - y²

BACK



BACK

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

B = {1, 2, 3, 4, 5, 6, 10}

F (x) = x² + 1

F (0) = 0² + 1 = 1

F(1) = 1²  + 1 = 2

F(2) = 2² + 1 = 5

F(3) = 3² + 1 = 10 Cu GIZw {Ia-tPm-Sn-I-fpsS KW-ambn Fgp-Xn-bmð,

F (x) = {(0, 1), (1, 2), (2, 5), (3, 10)}

32.  3x³ + 2kx² + 8x + k Fó t]mfn-t\m-an-b-ens\ (x + 2) sIm­v lcn-¨-t¸mÄ 9 injvSw
In«n.

BACK
injvS-kn-²m-´-a-\p-k-cn-¨v, p (x) s\ (x - a) sImï v lcn-¡p-t¼m-gpÅ injvSw P (a) Bbn-
cn-¡pw.

P(-2) = 9

3(-2)³ + 2k (-2)² + 8 (-2) + k = 9

3 × -8 + 2k × 4 + 8 × –2 + k = 9

- 24 + 8k – 16 + K – 9   = 0
9k – 49   = 0
    9k   = 49
      k   = 49/9

icn-bmb D¯cw : 49 / 9

33.  P² - 1         P³ - 1
 ---------- ÷ --------------- .
  P - 1        P² + P + 1

  P² - 1         P³ - 1
 --------  ÷ ------------
  P - 1        P² + P + 1

BACK



                 P² - 1      P² + P + 1 BACK
              = -------- × --------------
                 P - 1        P³ - 1

                  P² - 1             P² + P + 1
              = ---------  ×  -----------------------
                  P - 1       ( P - 1 )( P² + P + 1 )

                 ( P - 1 )( P + 1 )                P² + P + 1
              = -------------------   ×  -----------------------------

                               P - 1                    ( P - 1 )( P² + P + 1 )

34.  GP bpsS Hómw-]Zw a BsWópw s]mXp-Kp-WIw r BsWópw k¦ev̧ n-¡p-I.

                 a3 = ar3 - 1  = ar²    = 1

                 a6 = ar6 - 1  = ar5    = - 8

                ar² = 1 and ar5  = - 8

            ar
5 / ar²        = - 8

         i.e., ar³ = - 8    = - 2 × -2 × -2   = ( -2 )³

                   r = - 2

                ar² = 1 ==> a( - 2 )² = 1

                 4a = 1,                a = 1/4
BACK

∴ First term = 1/4 and common ratio = - 2.

H¶mw-]Zw = 1/4, s]mXp-Kp-WIw = - 2

35.  (x - 1), ( x - 2) Ch p (x) = x³ + px² + qx - 10 Fó t]mfn-t\m-an-b-ensâ LS-I-§-fm-

sWóv Xón-«pï v.  LS-I-kn-²m-́ -a-\p-k-cn¨v  P (x) sâ LS-I-amWv (x - a) F¦nð  P
(a) = 0 Bbn-cn-¡pw.

P(1) = 0, P(2) = 0

P(1) = 0          p + q = 9   ------------  (1)
P(2) = 0         2p + q = 1  ------------  (2)

(1) – (2)      p + q = 9
BACK



-2p – q = -1 BACK
_________

- p = 8 p = - 8

    - 8 + q = 9 q = 17

            p = - 8, q = 17

icn-bmb D¯cw  p = - 8, q = 17

36. kwJy-IÄ x, y Ch-bm-sW¶v k¦Â¸n-¡p-I.

kwJy-I-fpsS XpI 26 F¶pw KpW-\-̂ ew 165 F¶pw X¶n-«p-­v.

 x + y = 26          y = 26 – x

      xy      = 165

x(26 - x)   = 165
BACK

               x² + 26x – 165 = 0

Zznam\ ka-hm-Iy-¯nsâ kmam-\y-cq-]-hp-ambn Xmc-Xayw sNbvXmð

a = -1, b = 26, c = -165

hnth-N-Iw, b² - 4ac

                                                 _______
                                       - b ± √ b² - 4ac
                                 x = ---------------------
                                                  2a
                                                     __
                                       - 26 ± √16
                                    = ---------------
                                            2 × -1

                                       - 26 ± 4
                                    =   -----------
                                               -2

                             = - 30/2, - 22/- 2

                             = 15, 11
BACK

kwJy-IÄ = 11, 15.



37. hr¯-§-fnse ]q¡-fpsS F®w Hcp AP bnem-Wv. BACK

H¶m-as¯ hr -̄̄ nse ]q¡-fpsS F®w = a

s]mXp-hy-Xymkw = d

3-mas¯ hr -̄̄ nse ]q¡-fpsS F®w = 40

a3 = 40

40 = a + (3 - 1)d

     = a + 2d

5þmas¯ hr -̄̄ nse ]q¡-fpsS F®w = 60

95 = 60

60 = a + (5 -1)d

     = a + 4d

AP bpsS Hómw ]Zw, a = 20

     s]mXp-hy-Xym-kw , d = 10
BACK

       ]Z-§-fpsS F®w = hr -̄§-fpsS F®w = 10

BsI ]q¡-fpsS F®w = AP bpsS ]Z-§-fpsS XpI.

                                           n
                                     = (----)[ 2a + ( n - 1 ) d ]
                                           2

                                    10
                            =  (------) [ 2 × 20 + ( 10 - 1 )10 ]
                                    2

                            = 5 [ 40 + 90 ]

                                    =  5 × 130

                                    =  650

BsI ]q¡-fpsS F®w =  650 BACK



38. AB = 10.76 cm BACK

BC = 9.86 cm

B = 32 Ch Xón-«pïv

{XntImWw ABC bpsS hnkvXoÀ®w , A = ( ½ ) × AB × BC × Sin B

                                                             = ( ½ ) × 10.76 × 9.86 × 0.5299

log A = log ( 0.5 ) + log 10.76 + log 9.86 + log 0.5299
              _                                            _
          =  1.6990 + 1.0319 + 0.9939 + 1.7242

BACK
          = 1.4490

      A = Antilog ( 1.4490 )  = 28.12 cm²

{XntIm-W-̄ nsâ hnkvXoÀ®w = 28.12 cm²

39.  XpS-§pI

N {]nâp sN¿pI

N = 10 BtWm?
AsX
AÃ
\nÀ¯pI

AÂtKm-cnXw

sÌ¸v 1 : XpS-§pI

sÌ¸v 2 : N = 0 F¶v Iev]n-¡pI

sÌ¸v 3 : N ß N + 1

sÌ¸v 4 :  N {]nâp sN¿p-I. BACK



sÌ¸v 5 : N = 10 BtWm? BACK

BsW-¦nÂ sÌ¸v 6 tebv¡v t]mIpI

AsÃ-¦nÂ sÌ¸v 3 tebv¡v t]mIp-I.

sÌ v̧  6 : \nÀ¯p-I.

BACK
40. y = x² tâbpw y = 3x + 4 tâbpw {Km^v hc-bv¡p-I.  y = x² sâ {Km^v Hcp ]cm-s_m-

fbpw y = 3x + 3 sâ {Km^v Hcp t\Àtc-Jbpw Bbn-cn-¡pw. Ch-bpsS kwK-a-_n-µp-hnsâ
x \nÀt±-im-¦-am-bn-cn¡pw ka-hm-Iy-¯nsâ \nÀ²m-cW aqeyw.

{Km^v Xmsg sImSp-̄ n-cn-¡p-óp.

]cm-s_m-fbpw t\Àtc-Jbpw kwK-an-¡p-óXv (-1, 1) (4, 16) Fóo _nµp-¡-fn-em-Wv.  x
\nÀt±-im-¦-§Ä -1, 4 Fón-h-bm-Wv.

BACK



BACK

aqey-KWw = {-1, 4}

BACK ----------------------- up


