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Al. x = 1,E0r 2. 2.(a) —2xe'x2; (b) 2 sinh x cosh x. 3. (a) xInx — x; (b) zero.
4.(a) 1. 5. Radius 3 centre (3,1). 6. x = e?, k = e~2. 7. (a) 1000; (b) M. 8. —
9. x = —2, x = —4 (if one allows the negative root). 10 x = Eors—n

B11. (a) 2.0305; (b)(i) x + x? +— (if) x + x* _%

12. (a) (1 = p)F; (b) (7)p" (1 - p)F ™ (c)Fp, Fp(1 = p); (d) (", Dp™(1 = p)F ™
(e) ZF n-— 1(n—;+k)pn(1 _ p)k.
13.(a) 1,3 + V15, eigenvector for A = 1is (1 1 3)7 (lost the will to live beyond that);

031y

14. (a)(l) 313 (||)0 +2n1t (iii) 0, —1; (|v)—— - (b) 24e (12 2) ,n=20,1,2,3.

15.(a)x = a1+(rt:\|? (?); (b)x— a+( )c ifb-c=1thenx=a+ ycforanyy.
16. -.
1
17.(a) y = —=In(1 + e — x); (b) y = (4(1 + x))7;
(c)y=2e*"1—1y=4e*1- (§+ x +%)
18. (a)(i) at® 1y + t2% 1bh%axy’; (i) t**b3%y""; (b) a = —%,b = 3.
19. (b) 2edx + edy; (c) u = Asin 3x sin4y + B sin4x sin 3y.
20. (a) (i) Yes (e?); (i) No; (b) 2 < x < 4; (c) (i) 4; (ii)%
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2
JA(x=T)  (xT
Al 6 = 0.906rad. 2.2 3.(+1,0). 4. +¥2 5 5 37 g1_ G5 _ () 7.y =—2x+1.
3 41" 41 2 2 4

8. ;—z 9.y =1.10.y%z% + 4y3 + x3y2.
Bl1l.(a)x =rcosf,y =rsinf; (c) AC2,C~1.

k m . k
12. (b)x—Xocos\/;t,y—VO\/%sm\/;t.

13. (a) minimum at (0,0); (b) Saddles at (+4,0), Minimum at (0,2), Maximum at (0, —2).
14. (a) (i) 1.

15. S‘E““+ o

16. (0,2,2),(0,0,0); F;: (a) 1, (b) ? F,:(a) 0, (b) 0.

2D sinpm 1)nsmmcosnx A=3B=3.

16 (34)(64) _ .
17.(a) (i) 7o (i ) = (b) =350y~ (%) ;(€) (i) a = P(B|A)P(A),B = (P(B|A) —DP(A) + 1;
(i) a = Min(P(BlA) P(B|A)), 8 = Max(P(B|A), P(B|A)).

18. (a) 224; (b) 5 (e — 1); (¢) Bﬂ
19.(a)C = 6;(b)D = —1,E = 5.
20.(a) Hy = 1,H; = 2x,H, = 2 — 4x2.
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AL 1. 2.(a) —5In(3 — 2x) + c. 3.(a) (0,1); (b) (e, 7).

4. (a) spiral, starting from (0,47) and going clockwise into origin; (b) 7z /2. 5. m: 3v/3.
6. 3,42 7.-In4. 8.e™ sinx. 9. ——. 10. (a) 106-(b)§.

B11. (b)(l)———(||)31n2+———+ (|||)1+x+ x?

12.(a) 275 (d) 5 (A1 - =) ¥ (h)s

13.((—,1)(1)16;(“)%(3 )(m)zands 1)1( )(b)b—Sc——6d—5

'\/‘(1 'z
@22 +8y?=1,8=( 1)

2 =2

14.(d) p, = by, = 0if m # 1,a; = —V/3,b; = 1; (e) 2cos(§+x),- (g) 4.
[abn] . _ [abm]

15.(d) s = bmal © — [amal

16.(a)y = 2Inx —1; (b) y = (x% — e % (c) y = gcos 2x —gsin 2x +§cosx +§sinx.
.2 2n
17. (b) (i) 2, = (ii) V5, tan™" 2; (iii) V2, j—’; (b) e*7GH3),
i = 1/si = —n (si < g (22
18. (b) Neither (?) (c) u = 1/sinx, y = —=In (sinx) +5; (d) (ad)e.
19. (a) zero; (b) 7 (or - m, if you take dS to be in negative y direction); (c) 4mkr3; (d) 4.

20. (b) x2 +—+ (

x18
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Al.c = 6. 2. ln(x2 +3x —2) +c. 3. x = —1,-5, discontinuities at x = —2,1. 4. -.
12

5.Re =%,1m =—-=.6.1+ (x v_& 81) . 7.y =—In(1 —%ln(x2 + 1)).

8. Circle, radius 2, centre (0,1). 9. y = 12x — 15. 10. Zero.
B11. (a) (i) m; (ii) Zero; (iii) Zero; (b) (i) and (ii) are both +10emk (don’t know which until the rim
traversal direction is specified?)

12. -
13. (b) =V3.

1 1
14. (a) (i) 27; (iii) ( 2 ), anything satisfying x + 2y — 3z =0, eg <1>
15.(a) x =22 (1= e,z = ({2 4+ L) (1- e - &

(b)z——[ln( ‘]//:X)+(y V°Z+y)v—OX

16. (a) E(— —)' (c) —(3a + b?).

@2 3 2
17.(a) 64'(16')4' (b) = vP=7

18. (a) ?; (b) 8.
19. (¢) Y(x,y) = %tan‘l( — )

1 10
20. (a) L10 = Hxlo —axg + e




