ovikLuvIL \

@+3’
L +50)x* +103%)x° +103°)x? 4534 ) +3°
2 #15x* +90x® +270x% +405x+243

o
{3y

16

2

=X _8+_—
x2

The coefficient of x°

=(1)(16) + (90)(~8) + (405)(1)
=-299

70

1A

IM

IM

1A
——(t)

M
1A

M

IM
1A
)

withhold 1M if this Step is skipped

withhold 1M if this step is skipped




—_
p M
Solution | Rear

)

3 (a) ocotd=3cotB
3sin Acos B =cos Asin B M
sin (4 + B)-2sin (B 4)
=(sin A cos B+ cos Asin B)- ~2(sin Beos A~ —cos Bsin 4)

=3sin Acos B-cos Asin B
=0
Thus, we have sin (4 +B)=2sin (B-4) . 1

4ix 5x
® cot(x+—9—-) 3”( 18)
By letting A= x+—— and B= x+—i—8- we have cotA=3cotB .
By (a), we have sm(A+B) 2sin(B-4) .

With the help of sin(_6 )--51 we have sm(2x+ll38£)=—l ; IM

M

Noting that 05:53 , we have x-?sr 1A

Since m(;’_”+i’£) nf3 =3 [( 18) , the required solution

. 4z S7 Tz
of the equation cot — |=3cot — =,
(”9) %) 5

()

4. (3 I u(5*)du

1 " .
'TE("(S )= IS ) M

1 u
ms( i )'m_sJ+°°“"a’“ 1A
_S@In5-1) .
(Ins)?
()  Therequired area

. I lx(s”‘)dx M
12 .,
=1 I w(5")d (byletting u =2y ) IM

[5"(u1n5 -1)

4(nsy a

.:(:ll:? 2% ] ol IM for using the result of (s)
4(In5)?

L 25Ins5-12
2(In5)? -

S ),

n



/ Solution

-

Marks | Remarks

1
pex’
g
(‘) b pave ili=2x .
men WO &

o)

5 3
_l(m) -%(Jnxz) +constant
°5

1A

IM

IM

Let x=tan0 L]

_ i
Then, We have d—e—sec .

'x3dl+x2 dx
L 'tan30sec0(sec26‘)d0
= 'mn3esec39 e

'(seczﬁ-l)secza dsecd

n

= | sec*d dsecd- jsecza dsecd

s 3
= ____secs g %ﬂ + constant

\$ 3
=%(~)l+x2) —%(Jluz) +constant

IM

IM

1A

® vy
=J‘15x’ 1+x% dx

-lij’ 1+x% dx
.15[-;-( 422 ’-%(Jm’)’) +C (by(®)
-3(\/1»'7)’-5(41+x’)’+ C , where C isa constant

Since the y-intercept of " i3 2, we have 3-5+Cw2,
Solving, wo have C=4 ,

s 3
Thus, the equation of I is y-J(Jlu’) -S(Jl+x’)+4 g

7]

IM

IM

IM

—

for using the result of (a)




I Soluuvn
/

6.

()

®)

)15

Note that i+4)= 5= -——E——- .
So, the statement istrue for n=1.

y mm + 1) * 8 for some positive
Assume that Z k(k+4)= '—-—7‘—__

k=l
integer m .

m+l
Zk(k +4)
kel

m
=Zk(k+4)+(m+1)(m+5)
k=l
_m(m+1)2m+ B, (m+1)(m+5) ( by induction assumption )
6

_ (m+1)2m’ +13m +6m +30)
- 6

_ (m+1)2m* +19m +30)

- 6

" (m+1)(m +2)(2m +15)

6
So, the statement is true for n=m+1 if itis true for n=m .
By mathematical induction, the statement is true for all positive integers n.

Putting n=555 in (a), we have
555
CD - GSNSNNZ) _ 57955890 .
6
k=1
Putting n=332 in (a), we have
332
Zk(k+4)=w7—)=12 474402
6 o

k=]

555 332

o
T 1R)en) [;k (k+4) "Z

ksl
1

= 24976
=1813

k(k +4)]

(57755890-12 474 402)

3

i “emarks
1
IM
IM | for Using ing
1
11 G S ,
either One
IM  |ecccncae. "
!
either_one
1A
weeeneeaas(7)

B R A AP RSPV RC R




Solution

(‘)yxssxﬂz 6a)_(a 6a) 7 3
¢ (1 Ibc—bc—lS

Marks Remarks

‘l
33a
3b 42a+3c¢ f @
(1a:5b -6a+5¢) \Tb—-c 3b+5c M
a

-

M

=-2a
{b - 1A for both correct

M for considering the determinant

“l-2a -3a
=(a)(-30)~ (6a)(—2a)

2
=9a .
Note that X is a non-zero real matrix.

By (a), @ is @ non-zero real number.
So, we have | X |>0 .

Therefore, we have ‘ X | #0 .
Thus, X is a non-singular matrix.

9 o
= (X-I)T

T

1 (-3a -6a] M
= m 2a a

T2
“logl2 1
C1(-3 2 "
“9gl-6 1

(XT)-I

(a -2aY"
\6a -3a
1 (—30 2a) -

=‘.X_T[ -6a a

1 (-—30 Za] -

=_ﬂ -6a a

1(-3 2) "
9a\—-6 1 -

M




Soluuvu

ialKS

@

()

©

Note that A#0 .
f'(x)

-A(2x-4)

2

(x*-4x+7)
So, we have f'(x)=0 & x=2.
Since the equation f'(x)=0 has only one so
extreme value of f(x) is 4, wehave f(2)=4 .

4.

O F—
22 -4(2)+7

Therefore, we have A=12 .
24(2-x)

(-4x+7)?

Hence, we have

Thus, we have f'(x)=

Note that x* —4x+7=(x—2)? +3>0 forall real values of x.
So, there are no vertical asymptotes of the graph of y=1(x) .
12

Also note that f(x)=—=——— .
®) xt-4x+7

Therefore, y =0 is the only asymptote of the graph of y =f(x) .

Hence, there is only one asymptote of the graph of y =f(x) .
Thus, the claim is disagreed.

£"(x)

_ (0 -4x 47 (24) - (-24x+ 48)Q)(x - 4x +T)(2x-4)
(2 -4x+7)*

- 72(x=3)(x-1)
(*-4x+7)°
So,wehave f"(x)=0 < x=1 or x=3.

lution x=2 and the

x (~,1) 1 (1,3) 3 (3,®)

f"(x) + 0 - 0 AT

Thus, the points of inflexion are (1,3) and (3,3) .

IM

IM

1A

IM

1A

IM

IM

1A
S

Remar\

ft.

for testing

for both correct
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Solution
Marky Remarky
ofthe l M
esopt tangentat P i —
mgopeofd\emalat Pis =2 .
e be the »~coordinate of Q
[ LAY
e
l ] lM
Zhradr -2
2
u:b’i--;-lnr
4 +hor
L
3 1
Thos, the x-coordinate of @ i 7_+Inr
4
R 3)
Let A square units be the area of APQR .
A
1[4 +Inr
'5[ ar "']'"‘/; IM
_(lllr)2
T o16r 1A
_t!,i
dr
r(2|nr)1-(lnr)2
- r
167 M
=2|nr-(1nr)2
162
_@-hninr
16
dA ;
So, we have -d-’--o & Inr=2 or Inr=0 (rejected).
Hence, we have %iso o raét,
s
e | & | €
%4 + 0 - IM | fortesting
|
2 _— N
4 4¢’
Therefore, A attains its greatest value when rme?,
Thus, the grestest ares of APQR is ;-:-,- square units. 1A
).




Solution

iviarks

() ©OP

- \I" +(inyr)?
-%Jdr’ +(ln’):

dop

i

&
[ 4ri+lnr

e
" arfar +nr)? ](d‘

a4
de

(&)&)
dr )\ dr
=((—2-—1‘§:T)"‘—’)[%,’-] (by®)

((2 xm)xm)[zrm ](dOP)

16r? 4r’+lnr dt

_e- lnr)(lnr)\/4r +(Inr)* ( dOP)

8r(4r’ +1nr)

d4
dr|_,

_@- lne)(lne)\/4e2+(lne ( doP| )

8e(4e’ +1Ine) \ dr |-
- Vae? +1 d_O}:i
Be(de? +1)| df |,

dopP d4

Since 0<

So, we have Osd—Al < 4e
r=e

e V4e? +1 '
Therefore, we have 0<_|

Hence, we have Ogd‘i <2.
2
Thus, the claim is correct.

<32¢’ , we have OS—I <
d r=e¢ dr r=e

32624 +1

8e(d4e’ +1)

IM

IM

IM

1A
——r)

Rem&rks

J

fit.




) 0

(if)

Solution

: .5
~COS¥ sin’x + Icosx(3sm Xcos x) dx

_ _cosx sin’x+3 I (1-sin®x)(sinx) d

So,we have Ism4x dx =-cosx sin3x+3j-8inzx dx~3].sm4i dx

. 4 .
eSS 4.[ sin"x dx = —cos x sin’x + 3_[Sin2x dx

4 —cosx sin’
Thus, we have jsm ¥ e —SFELE, %J‘sinzxdx '

4

jsin‘x dx

. 3
-cosxsin’x 3.,
=__.__—_+_
4 4jsmxdx
_-cosxsin’x 3 [1-cos2x
- oo 2 120

—cosxsin3x+i X sin2x
4 4

2 4
__3_x__ COoSsX Sinsx _ 3sin2x

B 4 16
n
‘[ sin?x dx
0

(by @)

dx

) + constant

+ constant

- ?ﬁ_cosxsin3x_3sin2x 4
8 4 16 |,

KV 4

8

—

\

Marks T{ms\
_\

IM

M

IM

1A

Fod
ISiﬂxdx
0

[ [ﬂ)’ -
0 2

n
(1-2c0s2x +cos?2x) dx

Sy

r

dx

Ly

(1—2c052x +1'*'_°§§ﬁ_’i)

0

b4
(3-4cos2x +cos4x) dx

]

D

u

Q0 | r—

3 T
[Sx_zsin2x+ sm4x]

0

“

IM

M

1A

)




Marks

Ym-x)= sin‘x for all real numbers X

(i) Note that sin

n
j xsin®x dx
0

_z j " sin'x dx (by ®)D)

2Jo

_l(i’i]
2( 8

16

(by (2)(ii))

(c) The required volume
2%
= j (yfxsin*x)? dx

n
p2r
=x| =xsin'xdx
o
=
o) (r+y)sin’(z+y) &y (by letting x=7+y)

.”,
=r . (zsin’y + ysin®y) dy
=4
=7 . (msin’x +xsin‘x) dx

L4 n
=r ﬂjo sin“xdx+J. xsin'x dx]
0

(by (a)(ii) and (b)(ii) )

9

M

IM

IM

M

IM

1A
S O

for using the Tesult of

m

withhold Mif e |
isgg, &

b)) |

for %(a)(ﬁ)

accept x=21-y



wvwviuuon

o O @ Moot
8

@

1 a
2 a-1 2(a-1)
1 -1 -12
=(a=1X~12) + a(2)q

D+ 4(a+ 12y d(a~y
=-2(a-3)(a+1) e

D+ 2a-~ - Zq(slz)

Since (£) has a unique Solution, e have :

4a+)
5 a+y)

a=] 2(“‘1) #0 |
= =12

So, we have ~2(a- Na+1yzq .

Therefore, we have g 3 and ax-]
Thus, we have g <y T '

~l<a<3 or a>3

1 a 4(a+1) 18 1 a 4(a+1) 18
2 a-1 2(a-1){20] -~ 0 -4 =6a-10| -6
1 -1 -12 b) 0 -4 -4a-16 b-18

1 a 4(a+1) 18
~10 -a-1 -6a-10 -16

0 0 2a-6 b-2
Since (E) has a unique solution, we haye 2a-6#0 apq
-a-1%0 .
Therefore, we have

a#3 and ax-],
Thus, we have a<-1, ~1<g<3 or g>3

Since (£) hasa unique solution, we haye
X

18 a 4a41
20 a-1 2(a~1)

b -1 _p
~2a@-3)a+1)
_a2b+ab+IOa—2b—50

- (@-3)a+1)

=3ab+22a-5p-38
(@~3)a +1)

z
1 a 18
2 a-1 20
I -1 »

=

~2(a-3)a+1)
b-2

= 2(a-3)

\\&m
4(a+1) \

1A

M

1A

IM

1A

1A

IM for Cramer’s Rule

1A+1A | 1A for any one + 1A for al)




W— VIUTKS Remarks
/ —]

)

(E) has a unique solution, the augmented matrix of (E)

Since

8
(1 a 4(0"’1) 1
_lo -a-1 -6a-10 -16 IM
0 O 2a-6 |b-2
\ \
( a1b+ab+100-2b"‘50

10 0= 3)a+)
~3ab+22a-5b-38
~[0 1 O =@ 3y a+))
b-2
001 )
( a*b+ab+10a-26-50
¥= (a-3)a+))
-3ab+22a-5b-38 _—h
Thus, we have {y= @—3a+)

b-2

.

"% 2@-)

\

LA for any ope , 1A for
Ll

@) (1) When a=3, the augmented matrix of (E) is
1 3 16 |18) (1 3 16{ I8
2 2 4 |2(~|j01 7| 4 1Y S '
1 -1 -12|5) |0 0 0]b-2

Since (E) is consistent, we have b=2 . 1A
either
(2) When a=3 and b=2, the augmented matrix of (E) :one
1 3 16/18 E
~0 1 7(4( | |eeeeeaaaaa H
00 0[O0
Thus, the solution set of (E) is {(5u+6,—7u+4,u): ueR}. 1A
—")
(b) When a=3 and b=s, (E) becomes
x + 3y + 16z = 18
G:3x + y + 2z =10.
x -y - 12z = s
Since (F) is consistent, (G) is consistent.
By (@)(ii), wehave s=2. e,
When s=2 , the solution set of (G) is {(5u+6,-7u+4,u): ueR } IM E
Therefore, we have 2(5u +6)-5(-Tu +4)-45u =t . IM E
Solving, wehave r=-8. | g4 | e peh cortecteenen- i
Thus, we have s=2 and #=-8 . - Gebotismes
(3)

81




/ Solution ————

\ Marks

y Noethst AB=Si+6)-dk and AC=3142 gy
ABxAC
)oK
_|-5 6 -4
3 2 4
_30i+8j-28K

N0 (

(i) Note that AD=-i+j-6k .
The required volume

|| 2Bx7C)- 2D
=g‘(ABxAC)-AD|

| P

=] G2 +8i-280) i+ j- 61|

=%|(32)(—1)+(8)(1)+(—28)(—6)|
=24

(i) DE

| D22+ 8i - 28k 32i +8j- 28k
\Ezz +82+(-28) | {322 + 8 + (<28

=| (i-j+6K)- 32i+8j-28k 32i+8j-28k
V322 +8 +(28) || 327 +82+(-28)
32, 8. 28,

® () Let BF=tBC , where 0<t<I.
DF
=(1-1)DB+1DC
= (1-1)(=4i + 5j+2K) +1 (4i+ | +10K)
= (8-4)i+(S—40)j+(8+2)k
Since DF L BC , we have -b-f"E—C’EO ;
Note that BC =8i—4j+8k .

Hence, we have (8¢ —4)(8) + (5—-41)(-4)+ (8r+2)8)=0.

So, we have 144t-36=0.

Solving, we have t=i— ‘

Thus, we have DF =-2i+4j+4k .

|

[ —

Remarks

1A

IM

1A

IM

IM

IM

1A




(©)

@ EF _,
=DF-DE . 28
32, 8, ]

=-2i+4j+4K (13 STRART

6. 60, 24
= —t— +“"k
13M’l3'i 13
BC-EF
6, 60, 24 )
=(8i- | =it +—k

=8(£ -4 .62. +8(.2_‘-1-)

13 13 13

=0

Thus, BC is perpendicular to EF .

Note that the required angle is £DFE .
cos£DFE

(—2i+4j+4k)'(-%i+—j+—k

~rasmang

(—2)2+42+42\/(1J2+ o 2+ L 2
) 13 13 13
s

(6)(18413)
_3

Vi3

13

Thus, the required angle is cos™ (ﬂ]
13 )

83

IM

IM

1A

S—)

Kemarks\

fit,

for idemifying the Tequ;
i
gl






