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x = kis a solution of the equation x° +kx® ~x—k =0 if

B4k —k—k =0 (1)
K-k =0

kk-1)(k+1) =0 (M1)
Sk=01E]L (42)
C has the same orderas B, and so Cis nx p. (R1)(A1)
D has the same order as AB, and so D is mx p. (RI1)(A1)
p(4u B) = p(4)+ p(B) - p(4 B) (M1)

0.6 =02+ p(B)-02x p(B) since 4, B are independent. (M1)(RI)
Therefore, 0.8x p(B)=04

and p(B)=05 (Al)
G
G} Topapaiotsd S5 o (A1)
log; 9 2 2
2,5 g8 3
fogy Slp e Rl 0BT 0858 lopy i m=1 (A1)
= log; 27 3 3
®) log, x* +log, x'* =log,, 512
: g sk i =
= 510‘%3 x +Elog3x =log; 8
— 2log;x =log,; 8
= x> =8
— y=J8 =95 (since x> 0) (A1)(R1)
(2) d—y=1+cost, %=2t+2c052t
Hence, . = _LEGest =1 at the point = 0. (M2)
2t +2cos2t
Therefore, the required gradient = 1. (A1)
(®) Atthepoint t=0,x=y=0.
Therefore, the required equation is y = X. (41)
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10.

y=xe~+Inx

dy 3 a1
= =" +3xe™ +—

i dx * X

= 2 =3e* +3[t33x +3xe3’]—~— = [6+9r
dxz

(2)

(3+ik)(k-7i) 10k _[kz —21J

z
— = +
© (k+71)(k-71) k*+49 %% a9

zZ
(b) 7 isrealifand only if &% =21, i.e. k= +J21

(M1)(41)

(MT)}AL)

(M1)(41)

(MI)(AI)

MATHEMATICS contains 11 letters with 2 M’s, 2 A’s and 2 T’s.

' !
(a) Number of arrangements = 11
212121
=4989 600
!
(b) Number of arrangements = i.
212!
=90720

Ssinx —12¢osx =65=> %si.nx e =%

5 - 12
= sin(x—a) =% where cosa=B and sma=i—3-

Thus, a =674°willdo.
= x-674" =30",150" (+360°k, k ez)

which gives x =97.4,217 (0" <x<360°)

2, 2n 2
The coefficient of x° in (1+x) =[ n]

2\%? (LR
The coefficient of x° in(1+15x‘) =[1J1>

2n n 2 =
Ths, [ )=15( ) s 2RI

2 1 2

= 2n-1=15 (n=0)

= n=8§

(M1)
(A1)

(M1)
(A1)

(M1)
(A1)

(42)

(M1)

(M1)

(M1)

(A1)
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N97/510/H(1)
1.  6x-x’-5=4-(x-3) (M1)(41)
:>j Ce =J- de =arcsinx—3'c (MI1)(Al
Yox-xt-s  J4_(x-3) T MLidD (C4)
12. (@) detd =k*+1 (Al)
PR 2
45 SEalam (4D (€2
x 1 k1 2k 1
(b) = > 5 |[=
y ell-1 k)l1-k —k
=zx=1 y=-k (M1)(41) (C2)
1 4
13 :c—\/; 15
o ok
Vi B =0
_ 15-4x+4x 5 1)
15(x—J§) 4
(5—2&)(3+2JE)
= >0 (M1)
15&(&—1)
Now, 3+2x>0,x#0,1 and V/x >0
The required sign diagram is:
- : + 0 o
— | o
0. 1! 25/4
25
Therefore, l<x<—. (A1) (C4)
14. 9x -y =14 has gradient 9
For y=x3—3x+a,d—y=3x2—3 (M1)
_ dx
.= 3a’-3=9
= g=%2, (MI1)(A1)
When a=2, a’-3a+a=4 and 9x2-4=14
When a=-2, a’-3a+a=-4 and 9x(-—2)-—(—4)=-14
Therefore, a =2,only. (A1) (C4)




15. i Let the median be m.
; ]
| 1\4 N p Then, the area of OANM = ~Z— (M1
//f ;
/ \ : Area of AOAP=%, and (Al)
LM \/Qx area of ANZV[P:l(m—I) (A1)
Of P | | Jea 4
2 4 6
n
] Tt 1
Th 5 i 1 T S g = 2— A'I
us, =+ (m—1) 5> giving m 5 (A1)
) - 1 m ] 3
Alternatively, since the area of AOAP = T then _[] 1 dx = g (A1)(M2)
S L 3 1
giving Z(m_l) = g and finally m= 2; (41)
16. a+pf=-5and afi=k (Al)
The sum of the roots is @ + % = (a + 8)" —2af=25—2k,
and the product of the roots is @?* = (af)” =&>. (M1)(A1)
A suitable quadratic equation-is x° +(2k=25)x +k* =0. L (A1)
17, Let £LTPQ =8, then

ZQOP =286.
The shaded area is given by
A= %x 12* x (26 -sin26)

ie. 4=72(26-sin26) (A1)

de_ 72(2—2c0529)§£
dr dt
(M1)
When €=30° and %f = %rad s, %‘;i- = 72(2 —-2x %J % ga =12n (MI)

"~

Therefore, the area is increasing at the rate of 12x em?s™. (A1)
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18.
Probabilinv
7/8 Ontime  7/10
4/5 Alarm
rings 1/8 Late 1/10
- Alarm 1/10 Ontime  1/50
175 does not
ring .
9/10 Late 9/50
(2) Probability student is on time =L - 18 MDD
10 50 25 (€2)
(b) p(alarm did not ring | student is late for school)
_ p(alarm did not ring and student is late for school)
B p(student is late) 411 ©on
__9/50
T 1/10+9/50
9
= (A1) (C2)
19, - = fi—izg=|z+l- - S
= [1+y-ixf° =+ x+pf (M1)
= (1+y)*+x? =(1+x)*+y? (M1)(AD)
— Yy =x, which is the required locus. (A1) (C4)
Alternative Method:
l—iz|=|z+]|
= I—-i[lz + i| = |z +1| (M1)
= |z+i=|z+1] (A1)
Therefore, P is equidistant from —iand —1. (RI1)
Thus, the locus of P is the straight line y = x. (A1) c)
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20.

=157

201

—257 R

=301

N97/510/H(1)

(41)
(shape)

(A1)
(max at(-1,5))

(A1)
(for (0,0))

(41)

(min at

(3,-27))

(C4)

‘*-cm-/



