A-Level Further Mathematics: 9231 Mathematics - Further November 2025 Question Paper 41

7(a) GX(t) =a+2at +bt*

G (t)=2a+2bt
E(X)=Gy(1)=2a+2b

70 Gr(r)=2p

Var(X)=2b+(2a+2b)—(2a+2bY’

2b+(2a+2b)—(2a+2b)" =2b+(2a+2b)(1-(2a+2b))
=2b+2(a+b)(1-2a—2b)

Alternative method for question 7(b)

E(X2)=02xa+12x2a+22><b=2a+4b

Var(X)=(2a+4b)—(2a+2b)’

(2a+4b)—(2a+2b)" =2b+2a +2b—(2a +2b)*
=2b+(2a+2b)(1-(2a+2b))
=2b+2(a+b)(1-2a—2b)
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7(c)

Gy(r)=(a~+2at+bt’ )’

Gy(£)=20(a+bt)(a+2at +bt* )9
E(Y)=20(a+b)(3a+b)

3a+b=1, hence E(Y)=20(a+b)=10E(X).

7(d)

Binomial

B10.3]
3
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6(a)

3 ()=

3-20) +4(3-20)t|  3+2t
(3-2)

(3-2¢)" )

2(3-2t) +6(3+20)(3-2t)"|  24+8t

6} (0)- {

(3-2¢)° (3-2¢)"

|

Var(X):G)"((I)JrG)'((l)—(G)'((l))z —3245-25

| Var(X)=]12
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6(b) £

G, (t)= :Lt3(1+(—4)(—§t)+...)

(3—2t)4 81

P(Z = 4) = their coefficient of #*.
OR P(Z =3) = their coefficient of s

[P(z=4)=]% and [P(Z=3)=]%

243 81

P(Z>4)=1-"" "L

243 81

P(Z>4)=2%2

243
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W@ | Gy()=2erir

4(b) Gy(t):ét4(2+3l‘)4 |::t4(%+%t)4:|

4(c) Attempt at coefficient of ¢° in their G, (¢)-

P(Y=6)=25

625
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4(d)

Gy (1) =22 (2+3t)" + 24 (2+3)

625

OR Gy (t) =gk5(64¢7 +480¢* +12961° +15126° + 6481 )

Gy(£) =221 (2+31) + 223 (2+3) + 1874 (2+37)

625 625 625

OR Gy (f)=5(192¢* +1920F +6480¢" +9072¢° +4536¢° )

625

G,(1)=2=64, G,(1)=88=3552

VEII’(Y):&+2_(32)2

25 s 5

Var(Y)=2 [=0.96]

25

Alternative method for question 4(d)

E(X)=%+%x2=§oruseG)'((t)=%+gt.

E(Xz) 2+3ix4= oruseG ():%

Var(X)=%—(8) or Var(X)=&+5 (&)
Var(X)=%

Var(Y)=4Var(X)=2

25
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6(a) k=1-a

6(b) (l—az‘2 )_1 =1+at’ (+...)

P(Y>2)=1-k(1+a)

P(Y>2)=1—(1—a)(1+a):a2

Alternative method for question 6(b)

P(Y

0)=G, (0)=k P(Y=1)=G}(0)=0]

2)=1G, (0)=1(2ak).

2

P(Y

P(Y>2)=1-k—-ak

P(Y>2)=1-(1-a)-a(l-a)=d’

60) | g (1)=— 032
' (1—0.2#)2
. 0.32
E(Y)=G,(1)= =05
(Y)=Gy (1) 1-02)
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6(a) Probabilities: +, Z, Z for 0, 1, 2 heads.

15° 152 15

Probabilities: %, % for 1, 2 colours.

Gy(t)=2t+Ls

6(b) X and Y are not independent.

6(c) X 0 1 2
y 1 2 1

Z=Xx+Yy 1 3 3

P(Z=z) & 5 5

G, (t)=L1t+17

6(d)




