Solution Marks
REG-2324-MOCK-SET 7-MATH-EP(M2)
Suggested solutions
d 1-(x+h)-VI1-
1. —(«/1—x):1im‘/ (cth) = VI -x M
dx h—0 h
1-x-h)-(1-
~ lim (I-x-h)-(1-x) M
h=0 p[V1 —x = h+ V1 —x]
-1
= lim M
h=0 V1 —x—h+Vl-x
-1
= 1A
2V1 —x
Cla® _3a2
2 S -2 IM
® cia s
! 2
5!(:—5): xa _ 3_612 M
n.
31(n=3)!
a’*(n—-3)(n—-4) 3 3a?
20 5
(n=-3)(n-4)=12 1A
n>—7Tn=0
n=7 or O (rejected) 1A
(b) (1+ax)’ =1+7ax +21a’*+ ...
(2 + l) =4+ A—L + iz
x X x
Constant term = 1(4) + 7a(4) + 21a%(1) IM
=21a® +28a + 4 1A
3 1 4 1 3
3. (a) x’Inxdx = Zx Inx — 7 x7dx IM+1A
_ ! *In ! 4 + constant 1A
B T
(b) y:/x31nxdx 1M
1 1
= Zx4lnx— 1—6x4+C
The curve C passes through (1, 1).
1y 1 4
1_4_1(1) Inl 1—6(1) +C M
17
C=—
16
Required equation is y = —x* Inx — ——x* + o/ 1A
equired equation is y = ~x" Inx TRRET3
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Solution

Marks

4. (a) cotA =3tan B
CosA 3sin B
sinA  cosB

cos Acos B =3sinAsin B
2cos(A+ B) —cos(A - B)
=2(cos Acos B —sin A sin B) — (cos A cos B + sin A sin B)

=cosAcosB —3sinAsinB

=0
Thus, 2 cos(A + B) = cos(A — B).
117 dr
(b) cot (x+ F) = 3tan (x - E)
) +117r N Ar B +1171 Ar
cos | |x 15 5 =cos |[x 35 X 15
r
2 2x+—|=-1
cos(x+15)
r 1
x4 —|=—=
cos(x+15) >
) +77r 2 Ar
_ = or PR
T3 3
o 137
T " 30

5. (a) 10In(0—ke) =0*+10

In(—ke) =1
—ke=e!
k=-1

()  10In(x —y) =x*+10

10 d
1-2) =2
xX—y dx
At A (0, —e),
10
-2 =0
O+e dx
d
L
dx

Required equation is y = x — e.

REG-2324-MOCK-SET 7-MATH-EP(M2)-MS-2 2

Dexter Mathematics @ Beacon College

M

M

M

1A+1A

M

1A

M

M

1A

1A



Solution

Marks

6. (a) Radius of water surface = htan g =V3hcm

A = n(V3h) (\/(\/ﬁh)z + h2)

= 2V3rh?
2

(b) When the volume of water in the vessel is 2167 cm”,
1
2167 = §7r(w/§h)2h
h=6

Using the result of (a),

A =2V3xh?
dA dh
E = 4\/571']/15
—127 = 4\/§n(6)%
dr
o _ 1
dr 243

1
Required rate is ——— cm/s.
2V3

7. (a) (detA)>=3detA+2=0
detA=1 or 2

2 x x—1}(x x-1
(b) B =
1 x+1J\1 x+1
[P Hx—1 x(x =D+ -Dx+1)
B x+(x+1) (x=1)+(x+1)?
B Prx—1 2xr—x-1
TS| X% +3x
x x-1
(©) =x(x+1)-(x-1)
1 +1
=x>+1
P+x—-1 2x+1 x x-—1
5 5 - +2=0
2x“—x—-1 x"+3x 1 x+1
Cx—1 2xF—x-1 x x-—1
5 — +2=0
2x+1 x“+3x 1 x+1
(det B)?> —3(detB) +2 =0
detB=1 or

X+1=1 or

x=0 or
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Solution Marks
8. (a) Whenn =1,
1 1 2 1+1 2
LHS. =—+——=—-andRHS.=——=-=L.H.S.
2723 "3 241 3
It is true for n = 1. 1
k+1
1 k+1 +
Assumerzz;r(r+1)—k+2,wherekeZ. 1
"Z” 1
o r(r+1)
_ki L 1
B g r(r+1) (k+2)(k+3)
k+1 1
= + =+ lM
k+2 (k+2)(k+3)
_(k+1D)(k+3)+1
T (k+2)(k+3)
o (k+2)?
C(k+2)(k+3)
_k+2 !
k+3
Itistrue forn =k + 1.
By MLL, it is true Vn € Z*. 1
2019 2019 99
4 25 1 1
b — | =100 - 100 1M
()r;)()(r+1xr) rz:;r(r+1) ;r(r+l)
:100><2018+1— ><98+1 M
2018 +2 98 +2
96
_ 22 1A
101
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9. (a) x> +2x+5=(x+1)2+4
Letx + 1 = 2tan@. Then dx = 2 sec? 6 dé.
1 2
1 4 2
/ dx:/ sec” 0
0 X242x+5 tan-11 4tan? @ + 4

2

1 (3%
_1 / a0
2 Jian-1 %

2
=—|o
2 tan*I%
b4 lt a1
= — — —tan -
g 2 3
in @
® O 2 tan 6 :2X§31W
1+tan? 6 sec2 6
=2sinfcos
= sin26
)
l—tanzﬂzl—%
1+tanZ 6 sec2 6

= cos? 6 —sin% @

= cos 26

(ii) Let ¢ = tan 6. Then dr = sec® 6 d6 = (1 + tan® 6) d6.

T 1
[ "
o Sin26+2cos20+3
! 1 Ly
B 0 A+2X1__t2+3 1+t2 !
1+12 1+12

1
1
:/ dr
0 2t+2(1—12)+3(1+12)

! 1
:/ _ &
0 24+2t+5

T 1t a1
=———tan =
8 2 2

(¢) Letu = % — 6. Then du = — d6.

1

M

M

1A

M

M

1A

M

»\a\
(=)

i 1
de = -
‘/0 sin26 + 2 cos 26 + 3 sin (%

Lkl

—2u)+2cos(%—2u)+3

#\:
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@ /3r 3(sin 20 + cos 20 + 2) 49
o (sin26+2cos26 +3)(cos26 +2sin26 + 3)
B T (sin20 420820 +3) + (cos 20 + 25in 26 + 3)

= de
o  (sin20+2cos26 + 3)(cos 26 + 2sin 26 + 3)

T 1 7 1
= do do
o C€o0s26+2sin20+3 +/0 sin26 +2cos20 + 3

1M
2 ! ! deo
B /0 sin26 + 2 cos 260 + 3
x 1 1
=2(=--tan"! = 1M
(8 2 z)
1
:%—tan_li 1A
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10. (@) a=1land b =-2. 1A+1A
1
b) (i =
© O yErt S Y oD
d 1 1
o1- - 1A
dx 2x+ 12 2(x—1)2
d?y 1 1
i + 1A
dx2 (x+1)3 (x-1)3
.. dy
When — =0,
(i1) endx
1 1
1= - =0 M
2(x+1)2  2(x—1)2
20+ D2(x -1 - (x-1D?-(x+1*=0
2t —6xr =0
x>=0 or 3
x=0 or V3
X x<—\/§| V3 <x<-1 | -1<x<0 | O<x<l | l<x<V3|[x>V3
dy . M
dx
3v3
Maximum point is —V3, —T\/_) 1A
3vV3
Minimum point is (\/5, T\/—) 1A
(c) Required area
/4 + ! + ! dx IM+1A
= X - X
5 2(x+1) 2(x-1)
4
1 1
= + dx
./2 (Z(X+1) 2(x—1))
—11|+1|+11| 1|4 M
=|7Inlx > nlx )
In5
=— 1A
2
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1 1 2
1. (@ () A=|-3 -2 k|l=-k>-6k+7 1A
1 k+1 9
=—(k+7)(k=-1)
Since (E) has a unique solution, we have A # 0. IM
Thus, we have k < =7or-7 <k <lork > 1. 1A

(i) When k = 1, the augmented matrix of (E) is

1 1 2a 1 1 2 a 1 1 2 a
-3 -2 1/b|~|0 1 7|b+3a|~|0 1 7 b+3a IM+1A
1 2 9¢ 01 7| c—a 0 0 O|c—b—-4a

Since (E) is consistent, we have ¢ — b —4a = 0. 1A
When k =1 and ¢ — b — 4a = 0, the augmented matrix of (E) is
11 2 a
01 7|b+3a
0 00 0
Thus, the solution set of (E) is {(—2a — b +5¢, 3a+b —Tt, t) : t € R}. 1A
(b) (1) Whenk=1,a=-1,b=nand c =0, (E) becomes the first three equations of (7). M
Since (T) is consistent, the first three equations are also consistent.
0-n-4(-1)=0 M
n=4 1A

(i) The solution set of the first three equations is {(-2+5¢, 1 = 7¢, t) : t € R}.

(2+50)+(1-7)-1*=0 M
2 -2t-1=0
t=-1 1A
Thus, we have x = =7,y =8 and z = —1. 1A
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—
12. (a) (1) AB=-6i+j+7k
—
BC =5i-3j-5k
—
AC = —-i-2j+2k 1A+1A
AB-AC
—
(i) Required vector = ———AC 1M
AC - AC
_ (=0 ED+M=2)+(D(©2) A
= -2j+2k
12422 +22 (=12 )
=-2i—4j+4k 1A

(iii) Let M be a point on the line AC such that BM L AC.
AM = —2i — 4j + 4k

_— — —
BM =AM - AB

=4i-5j-3k
Required distance = BM
= V42 +52 432 IM
=5V2 1A
(b) Note that B, M and D are collinear.
— —
Let BD = kBM, where k is a real number. 1M
—_— = —
CD =BD - BC

= (4k = 5)i+ (-5k+3)j+ (-3k+5)k
Note that CD 1L AB.

0=(-6i+j+7k) - [(4k = 5)i+ (=5k +3)j+ (-3k +5)k] M
=68 — 50k
34
k=— 1A
25
Denote the origin by O
—_— — =
OD =0OB+BD IM
36, 34, 102
( 51+J+4k)+ (gl— ?‘]— Ek)
M 29, 2
~25' T 5705

1A

11 29 2
25° 57 25)
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